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Pendahuluan

This is the user guide for the geographical information system (GIS) software QGIS. QGIS is subject to the GNU
General Public License. More information is available on the QGIS homepage, https://www.qgis.org.

The contents of this document have been written and verified to the best of the knowledge of the authors and editors.
Nevertheless, mistakes are possible.

Therefore, the authors, editors and publishers do not take any responsibility or liability for errors in this document
and their possible consequences. We encourage you to report possible mistakes.

This document has been typeset with reStructuredText. It is available as reST source code on github, and online
as HTML and PDF via https://www.qgis.org/en/docs/. Translated versions of this document can be browsed and
downloaded via the documentation area of the QGIS project as well.

For more information about contributing to this document and about translation, please visit https://qgis.org/en/site/
getinvolved/index.html.

Tautan pada dokumen ini

This document contains internal and external links. Clicking on an internal link moves within the document, while
clicking on an external link opens an internet address.

Documentation Authors and Editors

The list of the persons who have contributed with writing, reviewing and translating the following documentation is
available at Contributors.

Copyright (c) 2004 - 2020 QGIS Development Team
Internet: https://www.qgis.org
Lisensi dokumen ini

Diizinkan untuk menyalin, mendistribusikan dan / atau memodifikasi dokumen ini di bawah syarat-syarat Lisensi
Dokumentasi Bebas GNU (GNU Free Documentation License), atau versi yang lebih baru yang diterbitkan oleh
Free Software Foundation; tanpa Bagian Invarian, tanpa Teks Sampul-Depan, dan tanpa Teks Sampul-Belakang.
Salinan lisensi termasuk dalam Lampiran Appendix B: GNU Free Documentation License.
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1.1 What is new in QGIS 3.16

This release of QGIS includes hundreds of bug fixes and many new features and enhancements, compared to QGIS
3.10. We recommend that you use this version over previous releases. For a list of new features, visit the visual
changelogs at https://qgis.org/en/site/forusers/visualchangelogs.html.
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Kata Pengantar

Selamat datang di dunia indah dari Sistem Informasi Geografis (GIS)!

QGIS is an Open Source Geographic Information System. The project was born in May 2002 and was established as
a project on SourceForge in June the same year. We have worked hard to make GIS software (which is traditionally
expensive proprietary software) available to anyone with access to a personal computer. QGIS currently runs on most
Unix platforms, Windows, and macOS. QGIS is developed using the Qt toolkit (https://www.qt.io) and C++. This
means that QGIS feels snappy and has a pleasing, easy-to-use graphical user interface (GUI).

QGIS aims to be a user-friendly GIS, providing common functions and features. The initial goal of the project was
to provide a GIS data viewer. QGIS has reached the point in its evolution where it is being used for daily GIS data-
viewing needs, for data capture, for advanced GIS analysis, and for presentations in the form of sophisticated maps,
atlases and reports. QGIS supports a wealth of raster and vector data formats, with new format support easily added
using the plugin architecture.

QQIS is released under the GNU General Public License (GPL). Developing QGIS under this license means that you
can inspect and modify the source code, and guarantees that you, our happy user, will always have access to a GIS
program that is free of cost and can be freely modified. You should have received a full copy of the license with your
copy of QGIS, and you can also find it in Appendix Appendix A: GNU General Public License.

Tip: Pembaruan Dokumentasi

The latest version of this document can always be found in the documentation area of the QGIS website at https:
/Iwww.qgis.org/en/docs/.



https://www.qt.io
https://www.qgis.org/en/docs/
https://www.qgis.org/en/docs/

QGIS Desktop 3.16 User Guide

4 Bab 2. Kata Pengantar



BAB 3

Konvensi

Bagian ini menjelaskan gaya seragam yang akan digunakan di seluruh manual ini.

3.1

Konvensi GUI

Gaya konvensi GUI dimaksudkan untuk meniru tampilan GUI. Secara umum, gaya akan mencerminkan penampilan
non-hover, sehingga pengguna dapat memindai visual GUI untuk menemukan sesuatu yang tampak seperti petunjuk
di manual.

Menu Pilihan: Lapisan » Tambah Lapisan Raster atau :menuselection:” Pengaturan --> Toolbar --> Digitalisasi
Tool: FD Add a Raster Layer
Button : Save as Default

Kotak Judul: Properti Lapisan
Tab: Umum

Kotak Centang: oA Render

Radio Button: ' ® Postgis SRID -+ EPSG ID
Select a number: .20 ¢
Select a string: -7}

Browse for a file: ...
| -

Slider:

Nt

Select a color:

Input Text: DisPlay name lakes, shp|

Sebuah bayangan menunjukkan komponen GUI yang dapat diklik.
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3.2 Konvensi Teks atau Papan Ketik

This manual also includes styles related to text, keyboard commands and coding to indicate different entities, such as
classes or methods. These styles do not correspond to the actual appearance of any text or coding within QGIS.

* Hyperlinks: https://qgis.org
* Kombinasi Keystroke: tekan Ct r1+B, artinya tekan dan tahan tombol Ctrl dan tekan tombol B.
e Nama Berkas: 1akes.shp
¢ Nama Kelas: LapisanBaru
e Metode: classFactory
» Server: myhost.de
e Teks Pengguna: ggis —--help
Baris kode ditunjukkan dengan huruf fixed-width

PROJCS["NAD_1927_Albers",
GEOGCS["GCS_North_ American_1927",

3.3 Petunjuk Spesifik Platform

GUI sequences and small amounts of text may be formatted inline: Click (:\ £7 File X QOGIS » Quit to close QGIS.
This indicates that on Linux, Unix and Windows platforms, you should click the File menu first, then Quit, while on
macOS platforms, you should click the QGIS menu first, then Quit.

Sejumlah besar teks dapat diformat sebagai daftar:
)

o £7 Melakukan itu

Melakukan ini

. X Or do that

atau sebagai paragraf:

‘f:\ X Lakukan ini dan ini dan ini. Kemudian melakukan ini dan ini dan ini dan ini dan ini dan ini dan ini dan ini
dan ini.

£7 Do that. Then do that and that and that, and that and that and that, and that and that and that, and that and that.

Screenshots that appear throughout the user guide have been created on different platforms.

6 Bab 3. Konvensi



https://qgis.org

BAB 4

Fitur-fitur

QGIS offers a wealth of GIS functions, provided by core features and plugins. The locator bar makes it easy to search
for functions, datasets and more.

A short summary of six general categories of features and plugins is presented below, followed by first insights into
the integrated Python console.

4.1

Lihat data

You can view combinations of vector and raster data (in 2D or 3D) in different formats and projections without
conversion to an internal or common format. Supported formats include:

Spatially-enabled tables and views using PostGIS, SpatiaLite and MS SQL Spatial, Oracle Spatial, vector for-
mats supported by the installed OGR library, including GeoPackage, ESRI Shapefile, MapInfo, SDTS, GML
and many more. See section Pekerjaan dengan Data Vektor.

Format raster dan citra yang didukung dengan terpasangnya GDAL (Geospatial Data Abstraction Library)
perpustakaan, seperti GeoTiff, ERDAS IMG, ArcInfo ASCII GRID, JPEG, PNG dan banyak lagi, lihat bagian
Pekerjaan dengan Data Raster.

Mesh data (TINs and regular grids are supported). See Working with Mesh Data.
Vector tiles
Data raster dan vektor GRASS dari basis data GRASS (lokasi/mapset). Lihat bagian GRASS GIS Integration.

Online spatial data served as OGC Web Services, including WMS, WMTS, WCS, WES, and WFS-T. See
section Working with OGC / ISO protocols.

The QGIS authentication infrastructure helps you manage user/password, certificates and keys for web services
and other resources.

Spreadsheets (ODS / XLSX)

Temporal data are supported.
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4.2

Jelajahi data dan menyusun peta

Anda dapat membuat peta interaktif dan mengeksplorasi data spasial dengan GUI yang ramah. Banyak alat yang
tersedia di GUI termasuk:

4.3

QGIS browser

On-the-fly proyeksi ulang

Pengelola DB

Print layout

Report

Panel Peninjau

Bookmark spasial

Annotation tools

Identifikasi/pilih fitur

Sunting/lihat/cari atribut

Data-defined feature labeling

Alat simbologi vektor dan raster data-ditentukan
Peta komposisi atlas dengan lapisan graticule
North arrow, scale bar and copyright label for maps

Dukungan menyimpan dan mengembalikan proyek-proyek

Membuat, menyunting, mengelola dan ekspor data

You can create, edit, manage and export vector and raster layers in several formats. QGIS offers the following:

Vector digitizing tools
Ability to create and edit multiple file formats and GRASS vector layers
Plugin Georeferencer ke geocode gambar

GPS tools to import and export GPX format, and convert other GPS formats to GPX or down/upload directly
to a GPS unit (on Linux, usb: has been added to list of GPS devices)

Dukungan memvisualisasikan dan mengedit data OpenStreetMap

Ability to create spatial database tables from files with the DB Manager plugin
Peningkatan penanganan tabel basis data spasial

Peralatan untuk mengelola tabel atribut vektor

Opsi menyimpan cuplikan layar sebagai gambar ber-georeferensi.

Alat DXF-Export dengan kemampuan ditingkatkan untuk mengekspor gaya dan plugin untuk melakukan fungsi
CAD-like
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4.4 Analyze data

You can perform spatial data analysis on spatial databases and other OGR-supported formats. QGIS currently offers
vector analysis, raster analysis, sampling, geoprocessing, geometry and database management tools. You can also
use the integrated GRASS tools, which include the complete GRASS functionality of more than 400 modules (see
section GRASS GIS Integration). Or, you can work with the Processing plugin, which provides a powerful geospatial
analysis framework to call native and third-party algorithms from QGIS, such as GDAL, SAGA, GRASS, R, and
more (see section Pengantar). All analysis functions are run in the background, allowing you to continue your work
before the processing has finished.

The graphical modeller allows you to combine / chain functions into a complete workflow in an intuitive graphical
environment.

4.5 Terbitkan peta di Internet

QGIS can be used as a WMS, WMTS, WMS-C or WFS and WFS-T client (see section Working with OGC / ISO
protocols), and QGIS Server (see the QGIS-Server-manual) allows you to publish your data through the WMS, WCS
and WFS protocols on the Internet using a webserver.

4.6 Extend QGIS functionality through plugins

QGIS can be adapted to your special needs with the extensible plugin architecture and libraries that can be used to
create plugins. You can even create new applications with C++ or Python!

4.6.1 Inti Plugin

Plugin inti termasuk:
1. DB Manager (exchange, edit and view layers and tables from/to databases; execute SQL queries)
Geometry Checker (check geometries for errors)
Georeferencer GDAL (add projection information to rasters using GDAL)
GPS Tools (load and import GPS data)
GRASS 7 (integrate GRASS GIS)

AN

MetaSearch Catalogue Client (interacting with metadata catalog services supporting the OGC Catalog Service
for the Web (CSW) standard)

~

Offline Editing (allow offline editing and synchronizing with databases)
8. Processing (the spatial data processing framework for QGIS)

9. Topology Checker (find topological errors in vector layers)

4.4. Analyze data 9
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4.6.2 Plugin Eksternal Python

QGIS offers a growing number of external Python plugins that are provided by the community. These plugins reside
in the official Plugins Repository and can be easily installed using the Python Plugin Installer. See Section The Plugins
Dialog.

4.7 Python Console

For scripting, it is possible to take advantage of an integrated Python console, which can be opened with: Plugins »
Python Console. The console opens as a non-modal utility window. For interaction with the QGIS environment, there
isthe ggis.utils.iface variable, which is an instance of QgisInterface. This interface provides access
to the map canvas, menus, toolbars and other parts of the QGIS application. You can create a script, then drag and
drop it into the QGIS window and it will be executed automatically.

For further information about working with the Python console and programming QGIS plugins and applications,
please refer to QGIS Python console and PyQGIS-Developer-Cookbook.

4.8 Isu yang Diketahui

4.8.1 Jumlah dari batas berkas yang dibuka

Jika Anda membuka sebuah proyek QGIS besar dan Anda yakin bahwa semua lapisan valid, tetapi beberapa lapisan
ditandai sebagai lapisan buruk, Anda mungkin dihadapkan dengan masalah ini. Linux (dan OS lain juga) memiliki
batas berkas yang dibuka. Batasan sumber daya per-proses dan diturunkan. Perintah ulimit merupakan termina
built-in, mengubah batas hanya untuk proses terminal saat ini; batas baru akan diturunkan oleh setiap proses anak.

You can see all current ulimit info by typing:

’$ ulimit -aS

You can see the current allowed number of opened files per process with the following command on a console:

’$ ulimit -Sn

To change the limits for an existing session, you may be able to use something like:

$ ulimit -Sn #number_ of allowed open_files
$ ulimit -Sn
$ ggis

Untuk memperbaikinya selamanya

Pada kebanyakan sistem Linux, batasan sumber daya yang ditetapkan pada login dengan modul pam_limits
sesuai dengan pengaturan yang terkandung dalam /etc/security/limits.conf atau /etc/security/
limits.d/*.conf. Anda harus dapat mengedit berkas jika Anda memiliki hak istimewa root (juga via sudo),
tetapi Anda akan perlu untuk login lagi sebelum perubahan berlaku.

Informasi tambahan:

https://www.cyberciti.biz/fag/linux-increase-the-maximum-number-of-open-files/  https://linuxaria.com/article/
open-files-in-linux
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Memulai

This chapter provides a quick overview of installing QGIS, downloading QGIS sample data, and running a first simple
session visualizing raster and vector data.

5.1 Installing QGIS

QGIS project provides different ways to install QGIS depending on your platform.

5.1.1 Installing from binaries

Standard installers are available for £7 MS Windows and X macOS. Binary packages (rpm and deb) or software

repositories are provided for many flavors of GNU/Linux {:\

For more information and instructions for your operating system check https://download.qgis.org.

5.1.2 Installing from source

If you need to build QGIS from source, please refer to the installation instructions. They are distributed with the
QGIS source code in a file called INSTALL. You can also find them online at https://github.com/qgis/QGIS/blob/
master/INSTALL.md.

If you want to build a particular release and not the version in development, you should replace master with the
release branch (commonly in the release-X_Y form) in the above-mentioned link (installation instructions may
differ).

11
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5.1.3 Installing on external media

It is possible to install QGIS (with all plugins and settings) on a flash drive. This is achieved by defining a --profiles-
path option that overrides the default user profile path and forces QSettings to use this directory, too. See section
System Settings for additional information.

5.1.4 Downloading sample data

This user guide contains examples based on the QGIS sample dataset (also called the Alaska dataset). Do-
wnload the sample data from https://github.com/qgis/QGIS-Sample-Data/archive/master.zip and unzip the archive
on any convenient location on your system.

The Alaska dataset includes all GIS data that are used for the examples and screenshots in this user guide; it also
includes a small GRASS database. The projection for the QGIS sample datasets is Alaska Albers Equal Area with
units feet. The EPSG code is 2964.

PROJCS["Albers Equal Area",
GEOGCS["NAD27",
DATUM["North_American_Datum_1927",
SPHEROID["Clarke 1866",6378206.4,294.978698213898,
AUTHORITY["EPSG","7008"]7,
TOWGS84([-3,142,183,0,0,0,01,
AUTHORITY["EPSG","6267"17,
PRIMEM["Greenwich", O,

AUTHORITY ["EPSG","8901"]],
UNIT["degree",0.0174532925199433,
AUTHORITY["EPSG","9108"]7,

AUTHORITY ["EPSG","4267"]11,
PROJECTION["Albers_Conic_Equal_Area"],
PARAMETER["standard_parallel_1",55],
PARAMETER(["standard_parallel_2",65],
PARAMETER["latitude_of_center",50],
PARAMETER(["longitude_of_center",-1547,
PARAMETER["false_easting",0],
PARAMETER["false_northing",0],
UNIT["us_survey_feet",0.3048006096012192]]

If you intend to use QGIS as a graphical front end for GRASS, you can find a selection of sample locations (e.g.,
Spearfish or South Dakota) at the official GRASS GIS website, https://grass.osgeo.org/download/sample-data/.

5.2 Starting and stopping QGIS

QGIS can be started like any other application on your computer. This means that you can launch QGIS by:

* using A the Applications menu, £7 the Start menu, or X the Dock
* double clicking the icon in your Applications folder or desktop shortcut

* double clicking an existing QGIS project file (with . ggz or . ggs extension). Note that this will also open
the project.

* typing ggis in a command prompt (assuming that QGIS is added to your PATH or you are in its installation
folder)

To stop QGIS, use:
o (:\ £7 the menu option Project » Exit QGIS or use the shortcut Ct r1+Q

. X QGIS » Quit QGIS, or use the shortcut Cmd+Q

* or use the red cross at the top-right corner of the main interface of the application.
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5.3 Sample Session: Loading raster and vector layers

Now that you have QGIS installed and a sample dataset available, we will demonstrate a first sample session. In this
example, we will visualize a raster and a vector layer. We will use:

¢ the landcover raster layer (qgis_sample_data/raster/landcover.img)
* and the 1akes vector layer (qgis_sample_data/gml/lakes.gml)
Where gqgis_sample_data represents the path to the unzipped dataset.
1. Start QGIS as seen in Starting and stopping QGIS.
2. To load the files in QGIS:

1. Click on the g Open Data Source Manager joon - The Data Source Manager should open in Browser mode.
2. Browse to the folder qgis_sample_data/raster/

3. Select the ERDAS IMG file 1andcover . img and double-click it. The landcover layer is added in the
background while the Data Source Manager window remains open.

Data Source Manager | Browser

_:_.' Browser Browser

LT ®O

U Vector

» [ QaGIs =
Raster » [J QGIS—Dosu.mentatlon

* » [ QGIS-Training-Data

_4:. Mesh » _L: Q(?IS—Website
~ [3 qgis_sample_data

4 Delimited Text ¥ [ climate

: » [ csv

"& GeoPackage ~ 5 gml

= lakes.gml
# 4 SpatiaLite » [ gps

» [ grassdata
4 PostgresQL » [ projects
~ [ raster

4 MSSQL = colortable landcover.bxt
DB?!- —i =" SR_50M_alaska_nad.tif
iva » I'?‘I shapefiles
Lﬁ- Virtual Layer » B alaska.sqlite
& » [ screenshots

WMS/WMTS

\{!“' / » @ labels
B wes > mac.onfig.png .

B " options_searchbox resize.png
T \WES =" save style gml.png

* » [ qgis_issues

» [ scan

» [ shapefile

» [ systemn Volume Information
" first_launch.png
GeoNode » = landuse.sqlite

* » = training_data.gpkg

PR e TP

ArcGIS Map
Server
- ArcGIS Feature
* Server

Gambar5.1: Adding data to a new project in QGIS

4. To load the lakes data, browse to the folder gqgis_sample_data/gml/, and double-click the
lakes.gml file to open it.

5. A Coordinate Reference System Selector dialog opens. In the Filter menu, type 2964, filtering the list of
Coordinate Reference Systems below.

5.3. Sample Session: Loading raster and vector layers 13
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Coordinate Reference System Selector B3

Specify CRS for layer lakes

Filter | . 2964
Recently used coordinate reference systems

Coordinate Reference System Authority ID

4 k
Coordinate reference systems of the world Hide deprecated CRSs
Coordinate Reference System Authority ID

~ [ Projected Coordinate Systems
~ Albers Equal Area

NAD27 [ Alaska Albers EPSG:2964

NAD27 / Alaska Albers
Extent

172.42, 51.30,-129.99, 71.40
Proj4

+proj=aea +lat_1=55 +lat_2=65 +lat_0=50
+lon_0=-154 +x_0=0 +y_0=0 +datum=NAD27
+units=us-ft +no_defs

@Help

Gambar5.2: Select the Coordinate Reference System of data

6. Select the NAD27 / Alaska Albers entry
7. Click OK
8. Close the Data Source Manager window
You now have the two layers available in your project in some random colours. Let's do some customization on the
lakes layer.
1. Select the &&) Zoom In t60] on the Navigation toolbar
2. Zoom to an area with some lakes
3. Double-click the 1akes layer in the map legend to open the Properties dialog

4. To change the lakes color:

I Click on the & Symbology tab

2. Select blue as fill color.
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Layer Properties - lakes | Symbology

| 2 single symbol

. .
{2 Information
[T simple Fill

‘t’;‘_- Source

kil
Diagrams
~ Unit | Millimeter - |
W7 3D View Opacity 1/1000% =
E Source Fields Color | H
Attributes
Form
Joins
| Q. Favorites | &%

L Auxiliary
- Storage

S8 Actions - 7% &w

. Display

) gradient gray 3 fill hashed black/  hashed black  hashed black X outline blue
4  Rendering plasma =
Variables L= |save Ssymbol| | Advanced -
a Metadata » Layer Rendering

| «/Apply || %cancel |’ o OK ]

™ Dependencies .| @Help || style -

Gambar5.3: Selecting Lakes color

3. Press OK. Lakes are now displayed in blue in the map canvas.
5. To display the name of the lakes:

1. Reopen the 1akes layer Properties dialog

2. Click on the @] Labels tab

3. Select Single labels in the drop-down menu to enable labeling.

4. From the Label with list, choose the NAME S field.

5.3. Sample Session: Loading raster and vector layers 15
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Layer Properties - lakes | Labels x

=1 Single labels v ||
q Information Label with [ah{ NAMEQ bt ] &
v Text Sample
‘:t\ Source -
4.‘... symbology Lorem Ipsum
Labels %
= Lorem Ipsum | |01 - | | B -
y Diagrams
5 Text -
N 3D View 2*? Formatting Font Ubunb -la
abe
E Source Fields Buffer
@ Background style Regular | &
Attributes ) Shadow
Form *:* Placement v 85 & =1 a
Joins _/ Rendering | Size 10.0000 ==l
L Auxiliary Points - | €L
<M Storage
Color K=
{;@ Actions
Opacity _I[100.0% =i =1
. Display
v, Type case | No change - | &
4 Rendering
Spacing letter | 0.0000 =i =1

-

Variables 1 »

[ Metadata @Help Style - « Apply || % cancel

Gambar5.4: Showing Lakes names

&
(@]
-

5. Press Apply. Names will now load over the boundaries.
6. You can improve readability of the labels by adding a white buffer around them:

1. Click the Buffer tab in the list on the left

2. Check oA Draw text buffer

3. Choose 3 as buffer size

4. Click Apply

5. Check if the result looks good, and update the value if needed.

6. Finally click OK to close the Layer Properties dialog and apply the changes.
Let's now add some decorations in order to shape the map and export it out of QGIS:

1. Select View » Decorations » Scale Bar menu

In the dialog that opens, check g Enable Scale Bar option
Customize the options of the dialog as you want

Press Apply

A

Likewise, from the decorations menu, add more items (north arrow, copyright...) to the map canvas with
custom properties.

[ L
6. Click Project » Import/Export » Export Map to Image...
7. Press Save in the opened dialog

8. Select a file location, a format and confirm by pressing Save again.
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=]
9. Press Project » Save... to store your changes as a . gqgz project file.

That's it! You can see how easy it is to visualize raster and vector layers in QGIS, configure them and generate your
map in an image format you can use in other softwares. Let's move on to learn more about the available functionality,
features and settings, and how to use them.

Catatan: To continue learning QGIS through step-by-step exercises, follow the Training manual.

5.3. Sample Session: Loading raster and vector layers 17
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Working with Project Files

6.1 Introducing QGIS projects

The state of your QGIS session is called a project. QGIS works on one project at a time. A settings can be project-
specific or an application-wide default for new projects (see section Opsi). QGIS can save the state of your workspace

=] =]
into a QGIS project file using the menu options Project » Save or Project » =14 Save As....

Catatan: If the project has been modified the * symbol will appear in the title bar and QGIS will, by default, ask

you if you would like to save the changes. This behavior is controlled by the Cf Prompt to save project and data
source changes when required setting under Settings » Options w» General.

You can load existing projects into QGIS from the Browser panel or by through Project » Open..., Project » New
from template or Project » Open Recent ».

At startup, a list of Project Templates and Recent Projects are displayed, including screenshots, names and file paths
(for up to ten projects). The Recent Projects list is handy to access recently used projects. Double-click an entry to
open the project or project template. You can also add a layer to create a new project automatically. The lists will
then disappear, giving way to the map canvas.

If you want to clear your session and start fresh, go to Project » D New. This will prompt you to save the existing
project if changes have been made since it was opened or last saved.

When you open a fresh project, the title bar will show Untitled Project until you save it.
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Untitled Project - QGIS
JGIE4d Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

B New ) Ctrl+N jiJ @) je =W LN~ | 5 »

New from Template 4

Open... ctrl+o =% @ P> VAR? A

Open From 3 0 N .

Open Recent 4

Close
[ save Ctrl+s Processing Toolbox (=]E3]
[3 save As... ctrl+Shift+s wae OF 2,

Save To 4 Q. Search...

Revert... (Y Recently used =

Properties... Ctrl+Shift+P (@ Database

I _cila kanle

3
» (@ Cartography
3
1Y

Snapping Options...
Import/Export b Results Viewer (=]ES]
5y New Print Layout... Ctrl+P
| New Report...
% Layout Manager...
Layouts »
Exit QGIS Ctrl+Q

"4

Q. Type to locate (Ctrl+K) i -0887,0074 B : 11921941 = | & r|100% =R 2|V Render ¢ gpscizze @

Gambar6.1: Starting a new project in QGIS

The information saved in a project file includes:
 Layers added
* Which layers can be queried
 Layer properties, including symbolization and styles
* Projection for the map view
* Last viewed extent
* Print layouts
* Print layout elements with settings
* Print layout atlas settings
* Digitizing settings
* Table Relations
* Project Macros
* Project default styles
* Plugins settings
¢ QGIS Server settings from the OWS settings tab in the Project properties
* Queries stored in the DB Manager

The project file is saved in XML format (see QGS/QGZ - The QGIS Project File Format). This means that it is possible
to edit the file outside of QGIS if you know what you are doing. The project file format has been updated several
times. Project files from older QGIS versions may not work properly any more.
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Catatan: By default, QGIS will warn you of version differences. This behavior is controlled in the General tab of

Settings » Options (Ig Warn when opening a project file saved with an older version of QGIS).

Whenever you save a . gqgs project file in QGIS, a backup of the file is created in the same directory as the project
file, with the extension . qgs~.

The extension for QGIS projects is . ggs but when saving from QGIS, the default is to save using a compressed
format with the . ggz extension. The .ggs file is embedded in the . ggz file (a zip archive), together with its
associated sqlite database (. qgd) for auxiliary data. You can get to these files by unzipping the . ggz file.

Catatan: The Auxiliary Storage Properties mechanism makes a zipped project particularly useful, since it embeds
auxiliary data.

Projects can also be saved/loaded to/from a PostgreSQL database using the following Project menu items:
* Project » Open from
* Project » Save to

Both menu items have a sub-menu with a list of extra project storage implementations (PostgreSQL and GeoPackage).
Clicking the action will open a dialog to pick a GeoPackage connection and project or a PostgreSQL connection,
schema and project.

Projects stored in Geopackage or PostgreSQL can also be loaded through the QGIS browser panel, either by double-
clicking them or by dragging them to the map canvas.

6.2 Handling broken file paths

When opening a project, QGIS may fail to reach some data sources due to unavailable service/database, or to a
renamed or moved file. QGIS then opens the Handle Unavailable Layers dialog, referencing the unfound layers. You
can:

* Double-click in the Datasource field, adjust the path of each layer and click Apply changes;
* Select a row, press Browse to indicate the correct location and click Apply changes;

* Press Auto-Find to browse the folders and try to automatically fix all or selected broken path(s). Be aware that
the browsing may take some time.

* Ignore the message and open your project with the broken path(s) by clicking Keep Unavailable Layers. Your

layer is then displayed in the Layers panel, but without any data until you fix the path using the /2 Unavailable layer!
icon next to it in the Layers panel, or Repair Data Source... in the layer contextual menu.

With the Repair Data Source... tool, once a layer path has been fixed, QGIS scans through all other broken
paths and tries to auto-fix those that have the same broken file path.

o W Remove Unavailable Layers from the project.
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6.3 Generating output

There are several ways to generate output from your QGIS session. We have already discussed saving as a project file
in Introducing QGIS projects. Other ways to produce output files are:

* Creating images: Project » Import/Export » =) Export Map to Image... outputs the map canvas rendering
to an image format (PNG, JPG, TIFF...) at custom scale, resolution, size, ... Georeferencing the image is
possible. See Exporting the map view for more details.

» Exporting to PDF files: Project » Import/Export » Export Map to PDF... outputs the map canvas rendering
to PDF at custom scale, resolution, and with some advanced settings (simplification, georeferencing, ...). See
Exporting the map view for more details.

» Exporting to DXF files: Project » Import/Export » Export Project to DXF... opens a dialog where you can
define the 'Symbology mode', the 'Symbology scale' and vector layers you want to export to DXF. Through the
'Symbology mode', symbols from the original QGIS Symbology can be exported with high fidelity (see section
Creating new DXF files).

* Designing maps: Project » D New Print Layout... opens a dialog where you can layout and print the current
map canvas (see section Laying out the maps).
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QGIS GUI

The QGIS graphical user interface (GUI) is shown in the figure below (the numbers 1 through 5 in yellow circles
indicate important elements of the QGIS GUI, and are discussed below).

documentation3.qgs - QGIS
Project Edit View Layer Settings Plugins Vector Raster _Databi1 leb Mesh Processing Help

DEBE VepplPP. i\fﬂ}il:ﬂﬂe QG -6-5-5

g -y e L A

Browser Processing Toolbox
LIEEREXS %408 9 A
& v - Favorites = Q search...

» [¥ Project Home R tly d
V; » " spatial Bookmarks gc:::o“gr:::;
.’}_3 b [&) Home 3 @ Database

r [/ @ File tools
ﬁ @ GeoPackage @ Graphics
2 / SpatiaLite @ Interpolation
I ) @ postcis @ Layer tools

: MSSQL - @ Network analysis
R— (1 Raster analysis

@ Raster terrain analysis
(@ Raster tools

@ vector analysis é)
@ Vector creation

Q@ Vector general

@ Vector geometry

@ vector overlay

@ Vector selection

@ vector table

# climb

# GDAL

& GRASS

*: Models

& scripts

Layer Styling ‘ Processing Toolbox

Q Type to locate (Ctrl+k) 5 ' Coordinate | 176.2207,67.2258 | ¥ scale| 114739258 | = | Magnifier | 100% 4] Rotation |00° || 1w Render & epsc2ses @

« @ e T &R L

[ regions
» v/ I¥ landcover
» [ & sR_som_alaska_nad

)

Gambar7.1: QGIS GUI dengan data contoh Alaska

Catatan: Jendela dekorasi Anda (judul bar , dll) dapat terlihat berbeda tergantung pada sistem operasi dan window
manager Anda .

The main QGIS GUI (Gambar.7.1) consists of five components / component types:
1. Menu Bar
2. Toolbars
3. Panels
4. Map View
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5. Status Bar

Scroll down for detailed explanations of these.

7.1 Bar Menu

The Menu bar provides access to QGIS functions using standard hierarchical menus. The Menus, their options,
associated icons and keyboard shortcuts are described below. The keyboard shortcuts can be reconfigured (Settings
» Keyboard Shortcuts).

Most menu options have a corresponding tool and vice-versa. However, the Menus are not organized exactly like the
toolbars. The locations of menu options in the toolbars are indicated below in the table. Plugins may add new options
to Menus. For more information about tools and toolbars, see Toolbar.

Catatan: QGIS is a cross-platform application. Tools are generally available on all platforms, but they may be
placed in different menus, depending on the operating systems. The lists below show the most common locations,
including known variations.

7.1.1 Proyek

The Project menu provides access and exit points for project files. It provides tools to:

* Create a New project file from scratch or use another project file as a template (see Project files options for
template configuration)

e Open... a project from a file, a GeoPackage or a PostgreSQL database

* Close a project or revert it to its last saved state

e Save a project in . qgs or . ggz file format, either as a file or within a GeoPackage or PostgreSQL database
¢ Export the map canvas to different formats or use a print layout for more complex output

* Set project properties and snapping options for geometry editing.
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Pilihan Menu Shortcut Tool- Referensi
bar

D New Ctrl+N Proyek Introducing QGIS projects
Baru dari template » Introducing QGIS projects

Open... Ctrl+0 Proyek Introducing QGIS projects
Open from »
» GeoPackage... Introducing QGIS projects
» PostgreSQL... Introducing QGIS projects
Open Recent » Alt+J+R Introducing QGIS projects
Close Introducing QGIS projects
=]
Save Ctrl+s Proyek Introducing QGIS projects
=]
=14 Save As... Ctrl+sShift+S Proyek Introducing QGIS projects
Save to »
» Templates... Introducing QGIS projects
» GeoPackage... Introducing QGIS projects
» PostgreSQL... Introducing QGIS projects
Revert...
Properties... Ctrl+Shift+P Properti Proyek
Snapping Options... Setting the Snapping Tolerance

and Search Radius

Import/Export »
- i Export Map to Image... Exporting the map view
> }“IE Export Map to PDF... Exporting the map view
» Export Project to DXF... Creating new DXF files
» Import Layers from DWG/DXF... Importing a DXF or DWG file
h New Print Layout... Ctrl+P Proyek Laying out the maps
|D New Report... Creating a Report
’Ti\l Layout Manager... Proyek Laying out the maps
Layouts » Laying out the maps
@Exit OGIS Ctrl+Q

Under X macOS, the Exit QGIS command corresponds to QGIS » Quit QGIS (Cmd+0Q).

7.1.2 Edit

The Edit menu provides most of the native tools needed to edit layer attributes or geometry (see Editing for details).

Pilihan Menu Shortcut Toolbar Referensi
4-?., Undo Ctrl+2 Digitalisasi | Undo and Redo
@ Redo Ctrl+Shift+2z | Digitalisasi | Undo and Redo
=
*S Cut Features Ctrl+X Digitalisasi | Cutting, Copying and
Pasting Features
Copy Features Ctrl+cC Digitalisasi | Cutting, Copying and
Pasting Features

berlanjut ke halaman berikutnya

7.1. Bar Menu

25



QGIS Desktop 3.16 User Guide

Tabel 7.1 - lanjutan dari halaman sebelumnya

Pilihan Menu Shortcut Toolbar Referensi
% Paste Features Ctrl+v Digitalisasi | Cutting, Copying and
Pasting Features
Paste Features as » Working with the Attribu-
te Table
» New Vector Layer... Working with the Attribu-
te Table
» Temporary Scratch Layer... Ctrl+Alt+V Working with the Attribu-
te Table
Pilih » Selecting features
- E?: Select Feature(s) Selection Selecting features
> E?- Select Features by Polygon Selection Selecting features
> Eil% Select Features by Freehand Selection Selecting features
> E&TE Select Features by Radius Selection Selecting features
- Select Features by Value... F3 Selection Selecting features
- @':‘ Select Features by Expression... Ctrl+F3 Selection Selecting features
> IE’} Deselect Features from All Layers Ctrl+Alt+A Selection Selecting features
> D..j Deselect Features from the Current Active | Ctr1+Shift+A | Selection Selecting features
Layer
» Reselect Features Selecting features
|
» = Select All Features Ctrl+A Selection Selecting features
- |:| Invert Feature Selection Selection Selecting features
=<1 Add Record Ctrl+. Digitalisasi
L]
® £3 Add Point Feature Ctrl+. Digitalisasi | Adding Features
oo
® [ Add Line Feature Ctrl+. Digitalisasi | Adding Features
e ]
&3 Add Polygon Feature Ctrl+. Digitalisasi | Adding Features
[ £3 Add Circular String Shape Digi- | Add Circular string
tizing
s £3 Add Circular String by Radius Shape Digi- | Add Circular string
tizing
Add Circle » Shape Digi- | Draw Circles
tizing
» “L3 Add Circle from 2 Points Shape Digi- | Draw Circles
tizing
» L1 Add Circle from 3 Points Shape Digi- | Draw Circles
tizing
)
» L1 Add Circle from 3 Tangents Shape Digi- | Draw Circles
tizing
(@1
» L1 Add Circle from 2 Tangents and a Point Shape Digi- | Draw Circles
tizing
» (3 Add Circle by a Center Point and Another Shape Digi- | Draw Circles
Point tizing

berlanjut ke halaman berikutnya
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Tabel 7.1 - lanjutan dari halaman sebelumnya

Pilihan Menu Shortcut Toolbar Referensi

Add Rectangle » Shape Digi- | Draw Rectangles
tizing

» 01 Add Rectangle from Extent Shape Digi- | Draw Rectangles
tizing

» 11 Add Rectangle from Center and a Point Shape Digi- | Draw Rectangles
tizing

» ¥ Add Rectangle from 3 Points (Distance Shape Digi- | Draw Rectangles

from 2nd and 3rd point) tizing

» "1 Add Rectangle from 3 Points (Distance Shape Digi- | Draw Rectangles

from projected point on segment pl and p2) tizing

Add Regular Polygon » Shape Digi- | Draw Regular Polygons
tizing

> 0 Add Regular Polygon from Center and a Shape Digi- | Draw Regular Polygons

Point tizing

» 53 Add Regular Polygon from Center and a Shape Digi- | Draw Regular Polygons

Corner tizing

» L1 Add Regular Polygon from 2 Points Shape Digi- | Draw Regular Polygons
tizing

Add Ellipse » Shape Digi- | Draw Ellipses
tizing

),

» L1 Add Ellipse from Center and 2 Points Shape Digi- | Draw Ellipses
tizing

» L1 Add Ellipse from Center and a Point Shape Digi- | Draw Ellipses
tizing

» L1 Add Ellipse from Extent Shape Digi- | Draw Ellipses
tizing

» “0 Add Ellipse from Foci Shape Digi- | Draw Ellipses
tizing

Add Annotation » Peralatan Anotasi

> m Text Annotation Atribut Peralatan Anotasi

» - Form Annotation Atribut Peralatan Anotasi

=

» - HTML Annotation Atribut Peralatan Anotasi

- SVG Annotation Atribut Peralatan Anotasi

% Move Feature(s) Advanced Move Feature(s)
Digitizing

% Copy and Move Feature(s) Advanced Move Feature(s)
Digitizing

Delete Selected Digitalisasi | Deleting Selected Featu-

res

I

L fJ,/ Modify Attributes of Selected Features Digitalisasi | Editing attribute values

CE Rotate Feature(s) Advanced Rotate Feature(s)
Digitizing

berlanjut ke halaman berikutnya
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Tabel 7.1 - lanjutan dari halaman sebelumnya

Pilihan Menu Shortcut Toolbar Referensi
%} Simplify Feature Advanced Simplify Feature
Digitizing
[=S)
L Add Ring Advanced Add Ring
Digitizing
% Add Part Advanced Add Part
Digitizing
@ . .. S
L Fill Ring Advanced Fill Ring
Digitizing
(@)
£ Delete Ring Advanced Delete Ring
Digitizing
8:8 Delete Part Advanced Delete Part
Digitizing
(P Reshape Features Advanced Reshape Features

Digitizing

Offset Curve

Advanced Offset Curves

Digitizing
as . .
g® Split Features Advanced Split Features
Digitizing
T .
g Split Parts Advanced Split parts

Digitizing

g Merge Selected Features

Advanced Merge selected features
Digitizing

=
—
Ead

Merge Attributes of Selected Features

Advanced Merge attributes of sele-
Digitizing cted features

"7’:{ Vertex Tool (All Layers)

Digitalisasi | Vertex tool

; % Vertex Tool (Current Layer)

Digitalisasi | Vertex tool

CD Rotate Point Symbols Advanced Rotate Point Symbols
Digitizing
A
7 Offset Point Symbols Advanced Offset Point Symbols
Digitizing

& Reverse Line

Advanced Reverse Line
Digitizing

Io
o't Trim/extend Feature

Advanced Trim/Extend Feature
Digitizing

Tools that depend on the selected layer geometry type i.e. point, polyline or polygon, are activated accordingly:

Pilihan Menu Point Polyline Polygon
00 ) q pa
Move Feature(s) = L1 %
(<] .
Copy and Move Feature(s) °o V %
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7.1.3 Tampilan

The map is rendered in map views. You can interact with these views using the View tools (see Working with the map
canvas for more information). For example, you can:

¢ Create new 2D or 3D map views next to the main map canvas

e Zoom or pan to any place

¢ Query displayed features' attributes or geometry

» Enhance the map view with preview modes, annotations or decorations

 Access any panel or toolbar

The menu also allows you to reorganize the QGIS interface itself using actions like:

* Toggle Full Screen Mode: covers the whole screen while hiding the title bar

e Toggle Panel Visibility: shows or hides enabled panels - useful when digitizing features (for maximum canvas
visibility) as well as for (projected/recorded) presentations using QGIS' main canvas

* Toggle Map Only: hides panels, toolbars, menus and status bar and only shows the map canvas. Combined with

the full screen option, it makes your screen display only the map

Pilihan Menu Shortcut Toolbar Referensi
New Map View Ctrl+M Tampilan Peta
New 3D Map View Ctrl+Alt+M 3D Map View
@ Pan Map Map Navi- | Zooming and Panning
gation
&
¥+ Pan Map to Selection Map Navi-
gation
= Zoom In Ctrl+Alt++ Map Navi- | Zooming and Panning
gation
#~ Zoom Out Ctrl+Alt+- Map Navi- | Zooming and Panning
gation
QR Identify Features Ctrl+Shift+I Atribut Identifying Features
Mengukur » Atribut Mengukur
[—
» ™ Measure Line Ctrl+Shift+M Atribut Mengukur
» MM Measure Area Ctrl+Shift+J Atribut Mengukur
Fd
» M Measure Angle Atribut Mengukur
E Statistical Summary Atribut Statistical Summary Pa-
nel
e . . . .
&8 Zoom Full kbd:Ctrl+Shift+ F Map Navi- | Zooming and Panning
gation
)
2~ Zoom To Selection Ctrl+Jd Map Navi- | Zooming and Panning
gation
)
E" ~ Zoom To Layer Map Navi- | Zooming and Panning
gation
i3] . . . . .
= Zoom To Native Resolution (100%) Map Navi- | Zooming and Panning
gation

berlanjut ke halaman berikutnya
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Tabel 7.2 - lanjutan dari halaman sebelumnya

Pilihan Menu Shortcut Toolbar Referensi
2t Zoom Last Map Navi- | Zooming and Panning
gation
&I* Ej Zoom Next Map Navi- | Zooming and Panning
gation
Dekorasi » Alt+V+D Dekorasi
> E Grid... Kisi (Grid)
» @ Scale Bar... Bar Skala
> q Image... Image Decoration
- ﬁb North Arrow... Panah Utara
> -EJ Title Label... Title Label
» & Copyright Label... Copyright Label
> ”__EE Layout Extents... Layout Extents
Preview mode »
» Normal
» Simulate Photocopy (Grayscale)
» Simulate Fax (Mono)
» Simulate Color Blindness (Protanope)
» Simulate Color Blindness (Deuteronope)
& Show Map Tips Atribut Display Properties
E New Spatial Bookmark... Ctrl+B Map Navi- | Bookmark Spasial
gation
L
”J Show Spatial Bookmarks Ctrl+Shift+B Map Navi- | Bookmark Spasial
gation
B
”J Show Spatial Bookmark Manager Bookmark Spasial
~al
B’ Refresh F5 Map Navi-
gation
- Show All Layers Ctrl+Shift+U Layers Panel
“=" Hide All Layers Ctrl+Shift+H Layers Panel

% Show Selected Layers

Layers Panel

‘rﬂ Hide Selected Layers

Layers Panel

.‘_‘E Toggle Selected Layers

Layers Panel

Toogle Selected Layers Independently

Layers Panel

‘d Hide Deselected Layers

Layers Panel

Panel » Panels and Toolbars
» Advanced Digitizing The Advanced Digitizing
panel
» Browser The Browser Panel
» Browser (2) The Browser Panel
» GPS Information Live GPS Tracking
» GRASS Tools GRASS GIS Integration
» Layer Order Layer Order Panel
» Layer Styling Layer Styling Panel
» Layers Layers Panel
berlanjut ke halaman berikutnya
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Tabel 7.2 - lanjutan dari halaman sebelumnya

Pilihan Menu Shortcut Toolbar Referensi

» Log Messages Log Messages Panel

» Overview Overview Panel

» Processing Toolbox The Toolbox

» Results Viewer The Toolbox

» Snapping and Digitizing Options Setting the Snapping To-
lerance and Search Radi-
us

» Spatial Bookmark Manager Bookmark Spasial

» Statistics Statistical Summary Pa-
nel

» Tile Scale Tileset

» Undo/Redo Undo/Redo Panel

Toolbar » Panels and Toolbars

» Advanced Digitizing Toolbar Advanced digitizing

» Attributes Toolbar

» Data Source Manager Toolbar Managing Data Source

» Database Toolbar

» Digitizing Toolbar Digitizing an existing la-
yer

» Help Toolbar

» Label Toolbar The Label Toolbar

» Manage Layers Toolbar Managing Data Source

» Map Navigation Toolbar

» Plugins Toolbar Plugin

» Project Toolbar

» Raster Toolbar

» Selection Toolbar Selecting features

» Shape Digitizing Toolbar Shape digitizing

» Snapping Toolbar Setting the Snapping To-
lerance and Search Radi-
us

» Vector Toolbar

» Web Toolbar

» GRASS GRASS GIS Integration

Toggle Full Screen Mode F11

Toggle Panel Visibility Ctrl+Tab

Toggle Map Only Ctrl+Shift+Tab

Under Linux KDE, Panels », Toolbars » and Toggle Full Screen Mode are in the Settings menu.

7.1.4 Lapisan

The Layer menu provides a large set of tools to create new data sources, add them to a project or save modifications
to them. Using the same data sources, you can also:

* Duplicate a layer to generate a copy where you can modify the name, style (symbology, labels, ...), joins, ...
The copy uses the same data source as the original.

 Copy and Paste layers or groups from one project to another as a new instance whose properties can be modified

independently. As for Duplicate, the layers are still based on the same data source.

 or Embed Layers and Groups... from another project, as read-only copies which you cannot modify (see Proyek-

proyek Nesting)

The Layer menu also contains tools to configure, copy or paste layer properties (style, scale, CRS...).

7.1. Bar Menu
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yer...

Pilihan Menu Shortcut Toolbar Referensi
a Data Source Manager Ctrl+L Data Source Ma- | Opening Data

nager

Create Layer » Creating new vector layers

> @ New GeoPackage Layer... Ctrl+Shift+N| Data Source Ma- | Creating a new GeoPackage
nager layer

> q\‘{j New Shapefile Layer... Data Source Ma- | Creating a new Shapefile la-
nager yer

> ﬁ New SpatialLite Layer... Data Source Ma- | Creating a new SpatiaLite la-
nager yer

> I#J New Temporary Scratch Layer... Data Source Ma- | Creating a new Temporary
nager Scratch Layer

> EI New Virtual Layer... Data Source Ma- | Creating virtual layers
nager

Add Layer » Opening Data

> vl.‘: Add Vector Layer...... Ctrl+Shift+V | Manage Layers Loading a layer from a file

- ID Add Raster Layer... Ctrl+Shift+R| Manage Layers Loading a layer from a file

- Eg Add Mesh Layer... Manage Layers Loading a mesh layer

- ,D Add Delimited Text Layer... Ctrl+Shift+T | Manage Layers Importing a delimited text fi-

le

> IEJ Add PostGIS Layer... Ctrl+Shift+D | Manage Layers Database related tools

> /% Add SpatiaLite Layer... Ctrl+Shift+L | Manage Layers SpatiaLite Layers

> g Add MSSQOL Spatial Layer... Manage Layers Database related tools

> QJ Add Oracle Spatial Layer... Manage Layers Database related tools

T@] Add DB2 Spatial Layer... Ctrl+Shift+2 | Manage Layers Database related tools

- @ Add/Edit Virtual Layer... Manage Layers Creating virtual layers

> @ Add WMS/WMTS Layer... Ctrl+Shift+W| Manage Layers Memuat Lapis WMS/WMTS

> "50 Add XYZ Layer... Using XYZ Tile services

- @ Add ArcGIS Map Service Layer... Manage Layers

> % Add WCS Layer... Manage Layers Klien WCS

> (‘\‘—@ Add WFS Layer... Manage Layers Klien WFS dan WFS-T

> % Add ArcGIS Feature Service La- Manage Layers

- @J Add Vector Tile Layer...

Embed Layers and Groups...

Proyek-proyek Nesting

Add from Layer Definition File...

Layer definition file

Copy Style

Save and Share Layer Pro-
perties

Paste Style

Save and Share Layer Pro-
perties

Copy Layer

berlanjut ke halaman berikutnya
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Tabel 7.3 - lanjutan dari halaman sebelumnya

Pilihan Menu Shortcut Toolbar Referensi
% Paste Layer/Group
[==]
Open Attribute Table F6 Atribut Working with the Attribute
Table
4 Toggle Editing Digitalisasi Digitizing an existing layer
=]
Save Layer Edits Digitalisasi Saving Edited Layers
i’# Current Edits » Digitalisasi Saving Edited Layers
» Save for Selected Layer(s) Digitalisasi Saving Edited Layers
» Rollback for Selected Layer(s) Digitalisasi Saving Edited Layers
» Cancel for Selected Layer(s) Digitalisasi Saving Edited Layers
» Save for all Layers Digitalisasi Saving Edited Layers
» Rollback for all Layers Digitalisasi Saving Edited Layers
» Cancel for all Layers Digitalisasi Saving Edited Layers
Save As... Creating new layers from an
existing layer
Save As Layer Definition File... Layer definition file
QI Remove Layer/Group Ctrl+D
E-l Duplicate Layer(s)
Set Scale Visibility of Layer(s)
Set CRS of Layer(s) Ctrl+shift+C Layer Coordinate Reference
Systems
Set Project CRS from Layer Project Coordinate Referen-
ce Systems
Layer Properties... The Vector Properties Dia-
log, Raster Properties Dia-
log, Mesh Dataset Properties
Filter... Ctrl+F Query Builder
(ake] Labeling Labels Properties
& Show in Overview Overview Panel
Y9 Show All in Overview Overview Panel
oo
Hide All from Overview Overview Panel
7.1.5 Pengaturan
Pilihan Menu Referensi
User Profiles » Working with User Profiles
» default Working with User Profiles
» Open Active Profile Folder Working with User Profiles
» New Profile... Working with User Profiles
[ T4

Ba Style Manager...

The Style Manager

L0 Custom Projections...

Custom Coordinate Reference System

]
[T Keyboard Shortcuts...

Keyboard shortcuts

0 o
m Interface Customization...

Penyesuaian (Customization)

XN Options...

Opsi

Under Linux KDE, you'll find more tools in the Setfings menu such as Panels », Toolbars » and Toggle Full

7.1. Bar Menu
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Screen Mode.

7.1.6 Plugin

Pilihan Menu Shortcut Toolbar Referensi
% Manage and Install Plugins... The Plugins Dialog
N Python Console Ctrl+Alt+P | Plugins QOGIS Python console
When starting QGIS for the first time not all core plugins are loaded.
7.1.7 Vektor
This is what the Vector menu looks like if all core plugins are enabled.
Pilihan Menu Shortcut Tool- Referensi
bar
Q Check Geometries... Geometry Checker Plugin
@:E': GPS Tools Alt+0+G Vector GPS Plugin
Z@ Topology Checker Vector Topology Checker Plugin
Geoprocessing Tools » Alt+0+G
» Buffer... Buffer
» Clip... Clip
» Convex Hull... Convex hull
» Difference... Difference
» Dissolve... Dissolve
» [ntersection... Intersection
» Symmetrical Difference... Symmetrical difference
» Union... Union
» Eliminate Selected Polygons... Eliminate selected polygons
Geometry Tools » Alt+0+E
» Centroids... Centroids
» Collect Geometries... Collect geometries
» Extract Vertices... Extract vertices
» Multipart to Singleparts... Multipart to singleparts
» Polygons to Lines... Polygons to lines
» Simplify... Simplify
» Check Validity... Check validity
» Delaunay Triangulation... Delaunay triangulation
» Densify by Count... Densify by count
» Add Geometry Attributes... Add geometry attributes
» Lines to Polygons... Lines to polygons
» Voronoi Polygons... Voronoi polygons
Analysis Tools » Alt+0+A
» Line Intersection... Line intersections
» Mean Coordinate(s)... Mean coordinate(s)
» Basic Statistics for Fields... Basic statistics for fields
» Count Points in Polygon... Count points in polygon
» Distance Matrix... Distance matrix
» List Unique Values... List unique values
» Nearest Neighbour Analysis... Nearest neighbour analysis

berlanjut ke halaman berikutnya
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Tabel 7.4 - lanjutan dari halaman sebelumnya

Pilihan Menu Shortcut Tool- Referensi
bar
» Sum Line Lengths... Sum line lengths
Data Management Tools » Alt+0+D
» Merge Vector Layers... Merge vector layers
» Reproject Layer... Reproject layer
» Create Spatial Index... Create spatial index
» Join Attributes by Location... Join attributes by location
» Split Vector Layer... Split vector layer
Research Tools » Alt+0+R

» Select by Location...

Select by location

» Extract Layer Extent...

Extract layer extent

» Random Points in Extent...

Random points in extent

» Random Points in Layer Bounds...

Random points in layer bounds

» Random Points Inside Polygons...

Random points inside polygons

» Random Selection...

Pemilihan acak

» Random Selection Within Subsets...

Random selection within subsets

» Regular Points...

Regular points

By default, QGIS adds Processing algorithms to the Vector menu, grouped by sub-menus. This provides shortcuts for
many common vector-based GIS tasks from different providers. If not all these sub-menus are available, enable the
Processing plugin in Plugins » Manage and Install Plugins....

Note that the list of the Vector menu tools can be extended with any Processing algorithms or some external plugins.

7.1.8 Raster

This is what the Raster menu looks like if all core plugins are enabled.

Pilihan Menu Shortcut Tool- | Referensi

bar
Raster calculator... Raster Calculator

Align Raster... Raster Alignment

j:vt Georeferencer Alt+R+G Ras- Georeferencer
ter

Analysis »

» Aspect... Aspect

» Fill nodata... Fill nodata

» Grid (Moving Average)...

Grid (Moving average)

» Grid (Data Metrics)...

Grid (Data metrics)

» Grid (Inverse Distance to a Power)...

Grid (Inverse distance to a power)

» Grid (Nearest Neighbor)...

Grid (IDW with nearest neighbor sear-

ching)
» Hillshade... Hillshade
» Proximity (Raster Distance)... Proximity (raster distance)
» Roughness... Roughness
» Sieve... Sieve
» Slope... Slope

» Topographic Position Index (TPI)...

Topographic Position Index (TPI)

» Terrain Ruggedness Index (TRI)...

Terrain Ruggedness Index (TRI)

Projections »

» Assign Projection...

Assign projection

» Extract Projection...

Extract projection

berlanjut ke halaman berikutnya
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Tabel 7.5 - lanjutan dari halaman sebelumnya

Pilihan Menu Shortcut Tool- | Referensi
bar
» Warp (Reproject)... Warp (reproject)
Miscellaneous »
» Build Virtual Raster... Build virtual raster
» Raster Information... Raster information
» Merge... Merge
» Build Overviews (Pyramids)... Build overviews (pyramids)
» Tile Index... Tile index
Extraction »
» Clip Raster by Extent... Clip raster by extent
» Clip Raster by Mask Layer... Clip raster by mask layer
» Contour... Contour
Conversion »
» PCT to RGB... PCT to RGB
» Polygonize (Raster to Vector)... Polygonize (raster to vector)
» Rasterize (Vector to Raster)... Rasterize (vector to raster)
» RGB to PCT... RGB to PCT
» Translate (Convert Format)... Translate (convert format)

By default, QGIS adds Processing algorithms to the Raster menu, grouped by sub-menus. This provides a shortcut
for many common raster-based GIS tasks from different providers. If not all these sub-menus are available, enable
the Processing plugin in Plugins » Manage and Install Plugins....

Note that the list of the Raster menu tools can be extended with any Processing algorithms or some external plugins.

7.1.9 Database

This is what the Database menu looks like if all the core plugins are enabled. If no database plugins are enabled,
there will be no Database menu.

Pilihan Menu Shortcut Toolbar Referensi

Offline editing... Alt+D+0O Offline Editing Plugin
- Convert to Offline Project... Database Offline Editing Plugin
- t?‘:.s Synchronize Database Offline Editing Plugin
ﬁ DB Manager... Database DB Manager Plugin

When starting QGIS for the first time not all core plugins are loaded.

7.1.10 Web

This is what the Web menu looks like if all the core plugins are enabled. If no web plugins are enabled, there will be
no Web menu.

Pilihan Menu Shortcut Toolbar Referensi

MetaSearch » Alt+W+M MetaSearch Catalog Client
> @ Metasearch Web MetaSearch Catalog Client
» Help MetaSearch Catalog Client

When starting QGIS for the first time not all core plugins are loaded.
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7.1.11 Mesh

The Mesh menu provides tools needed to manipulate mesh layers.

Pilihan Menu Shortcut Toolbar Referensi
% Mesh Calculator...
7.1.12 Pengolahan
Pilihan Menu Shortcut Tool- Referensi
bar
S,
“% Toolbox Ctrl+Alt+T The Toolbox
#Z* Graphical Modeler... Ctrl+Alt+G Model grafik
':\._") History... Ctrl+Alt+H Manajer riwayat
% Results Viewer Ctrl+Alt+R Konfigurasi aplikasi eksternal
¥ Edit Features In-Place The Processing in-place layer modifier

When starting QGIS for the first time not all core plugins are loaded.

7.1.13 Bantuan

Pilihan Menu

Shortcut

Toolbar Referensi

I:I Help Contents

F1l

Bantuan

API Documentation

Plugins »

Report an Issue

Need commercial support?

@ QGIS Home Page

Ctrl+H

V" Check QGIS Version

o About

@ QGIS Sustaining Members

7.1.14 QGIS

This menu is only available under X macOS and contains some OS related commands.

Pilihan Menu

Shortcut

Preferences

About QGIS

Hide QGIS

Show All

Hide Others

Quit QGIS

Cmd+Q

Preferences correspond to Settings » Options, About QGIS corresponds to Help » About and Quit QGIS corresponds
to Project » Exit QGIS for other platforms.
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7.2 Panels and Toolbars

From the View menu (or Settings), you can switch QGIS widgets (Panels ») and toolbars (Toolbars ») on and
off. To (de)activate any of them, right-click the menu bar or toolbar and choose the item you want. Panels and
toolbars can be moved and placed wherever you like within the QGIS interface. The list can also be extended with
the activation of Core or external plugins.

7.2.1 Toolbar

The toolbars provide access to most of the functions in the menus, plus additional tools for interacting with the map.
Each toolbar item has pop-up help available. Hover your mouse over the item and a short description of the tool's
purpose will be displayed.

Every toolbar can be moved around according to your needs. Additionally, they can be switched off using the right
mouse button context menu, or by holding the mouse over the toolbars.
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Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

- New Map View

. New 3D Map View
) Pan Map
&» Pan Map to Selection
& ZoomIn
4= Zoom Out
@, Identify Features

Measure

%, Statistical Surnmary
I3 Zoom Full
12 Zoom to Selection

{2 Zoom to Layer

¢ Zoom Last

Decorations
Preview Mode
» Show Map Tips
. New Spatial Bookmark...
¥ show Spatial Bookmarks
¥ show Spatial Bookmark Manager
¥ Refresh
@ Show All Layers
Hide all Layers
@, Show Selected Layers
| Hide Selected Layers
| Hide Deselected Layers
Panels
Toolbars
Toggle Full Screen Mode
Toggle Panel Visibility
Toggle Map Only

Ckrl+m
Cerl+Alt+M

Cerl+Alt++
cerl+Alt+-
Cerl+Shift+l

Cerl+shift+F
Ckrl+J

Ctrl+B
Ctrl+shift+B

F5
Ctrl+shift+U
Ctrl+shift+H

F11
Ctrl+Tab
Ctrl+shift+Tab

I3 L e o[
q gg_% % .% % @ 0
QW ® ¥ X

v Advanced Dlgltlzmg Toolbar

V| Attributes Toolbar
v| Data Source Manager Toolbar
Database Toolbar
| Digitizing Toolbar
v| Help Toolbar
| Label Toolbar
Manage Layers Toolbar
| Map Navigation Toolbar
| Plugins Toolbar
| Project Toolbar
Raster Toolbar
Shape Digitizing Toolbar
Snapping Toolbar
Vector Toolbar
web Toolbar
GRASS

v
v
v
v
v
v| QgsResourceSharing

Gambar7.2: The Toolbars menu

Tip: Mengembalikan toolbar

If you have accidentally hidden a toolbar, you can get it back using View » Toolbars » (or Settings » Toolbars
»). If, for some reason, a toolbar (or any other widget) totally disappears from the interface, you'll find tips to get it

back at restoring initial GUI.

7.2. Panels and Toolbars
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7.2.2 Panels

QGIS provides many panels. Panels are special widgets that you can interact with (selecting options, checking boxes,

filling values...) to perform more complex tasks.

Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

. New Map View

.y New 3D Map View
) Pan Map
&» Pan Map to Selection
& Zoom In
4= Zoom Out
@, Identify Features

Measure

% Statistical Summary
I3 Zoom Full
2 Zoom to Selection
32 Zoom to Layer

g Zoom Last

Decorations
Preview Mode
+ Show Map Tips
I, New Spatial Bookmark...
' show Spatial Bookmarks
" sShow Spatial Bookmark Manager
f Refresh
@ Show all Layers
Hide All Layers
@, Show Selected Layers
. Hide Selected Layers
| Hide Deselected Layers

Toolbars

Chrl+M
Cerl+Alt+M

Chrl+Alt++
Cerl+alt+-
Ckrl+Shift+l

Ctrl+shift+F
Ctrl+J

Ctrl+B
Ctrl+shift+B

F5
Ctrl+shift+U
Cerl+Shift+H

| panels .,

4

Toggle Full Screen Mode F11 Statistics
Toggle Panel Visibility Ctrl+Tab Tile Scale
Toggle Map Only Ctrl+Shift+Tab Undo/Redo

BLMS @c-B
Sw® ¥ X

! FORT"TUKE]N
8 $o0 N st ,'f J

mm LRRS ,,, ,r

o

b r’,,;.p?' AINWRIGHTrAAF 2

fsgwEmANA MUNI ﬁ"ElELSGN Wﬁ
ﬁ o ; VTANACROSS

EAR"&
INCHUMINA,J_- oA e NORTHWJ

Advanced Dlgltlzmg
¥ Browser

Browser (2)

GPS Information

GRASS Tools

Layer Order

Layer Styling
v Layers

Log Messages

Overview
¥ Processing Toolbox
Results Viewer
Spatial Bookmark Manager

Below is a list of the default panels provided by QGIS:

e the Advanced Digitizing Panel

e the Browser Panel

Gambar7.3: The Panels menu
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¢ the GPS Information Panel
e the Identify Panel

e the Layer Order Panel

e the Layer Styling Panel

e the Layers Panel

* the Log Messages Panel

e the Overview Panel

e the Processing Toolbox

o the Result Viewer Panel

e the Spatial Bookmark Manager Panel
o the Statistics Panel

e the Tile Scale Panel

e the Undo/Redo Panel

7.3 Tampilan Peta

7.3.1 Exploring the map view

The map view (also called Map canvas) is the "business end" of QGIS --- maps are displayed in this area, in 2D.
The map displayed in this window will reflect the rendering (symbology, labeling, visibilities...) you applied to the
layers you have loaded. It also depends on the layers and the project's Coordinate Reference System (CRS).

When you add a layer (see e.g. Opening Data), QGIS automatically looks for its CRS. If a different CRS is set by
default for the project (see Project Coordinate Reference Systems) then the layer extent is "on-the-fly" translated to that
CRS, and the map view is zoomed to that extent if you start with a blank QGIS project. If there are already layers in
the project, no map canvas resize is performed, so only features falling within the current map canvas extent will be
visible.

Click on the map view and you should be able to interact with it:

L1
* it can be panned, shifting the display to another region of the map: this is performed using the ‘J\TJ PanMap ¢,
the arrow keys, moving the mouse while any of the Space key, the middle mouse button or the mouse wheel
is held down.
* it can be zoomed in and out, with the dedicated d'+’ ZoomIn o d &’+’ Zoom Out t0]s. Hold the ALt key to switch
from one tool to the other. Zooming is also performed by rolling the wheel forward to zoom in and backwards
to zoom out. The zoom is centered on the mouse cursor position.

You can customize the Zoom factor under the Settings » Options » Map tools menu.

3
+ it can be zoomed to the full extent of all loaded layers (¢#-# Zoom Full) " 3 Jayer extent (b‘ 7 Zoom to Layer) g to

i )
the extent of selected features (& Z0oom to Selection)
* you can navigate back/forward through the canvas view history with the Pizoom Last g pggZoom Next byyiong
or using the back/forward mouse buttons.

Right-click over the map and you should be able to Copy coordinates of the clicked point in the map CRS, in
WGS84 or in a custom CRS. The copied information can then be pasted in an expression, a script, text editor or
spreadsheet...

By default, QGIS opens a single map view (called "main map"), which is tightly bound to the Layers panel; the main
map automatically reflects the changes you do in the Layers panel area. But it is also possible to open additional map
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views whose content could diverge from the Layers panel current state. They can be of 2D or 3D type, show different
scale or extent, or display a different set of the loaded layers thanks to map themes.

7.3.2 Setting additional map views

Id

To add a new map view, go to View » =L New Map View. A new floating widget, mimicking the main map view's
rendering, is added to QGIS. You can add as many map views as you need. They can be kept floating, placed side by
side or stacked on top of each other.

Alaska - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
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Layers © Layer styling £
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/ . Favorites « &
DR penins A KENAI RENINSULA £
d P
& : %
- ALELTIANSWEST. - Riniec 7
Airports @ only Alaska view =[]
B S e radient ray3fil hashed black
HPpP = HOD Y isma o !
6 4 YUKON-KOYUKUK <
WADE HAMPTON ‘ﬁmk MATANUSKA-SUS \\ D
NN
PARREVOHN LRRS : hashedblack\  hashedblackX  outline blue
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Layers | Browser Map 1 | Airports oo v Live update | «/ Apply

L Type to locate (Ctrl+K)

Coordinate| -123.1091,66.4951 |9 Scale |1:10000000 |~ | @ Magnifier| 100%

Gambar7.4: Multiple map views with different settings

At the top of an additional map canvas, there's a toolbar with the following capabilities:

@) _ 0
° ;} Zoom Full’ ?_, Zoom to Selection and - Zoom to Layer to navigate within the view

| Rotation |0.0°

| ¥ Render @ EPSG:2964

@

o @, SetViewTheme ( gelect the map theme to display in the map view. If set to (none), the view will follow

the Layers panel changes.

o Tk, View settings

to configure the map view:

® Synchronize view center with main map: syncs the center of the map views without changing the
scale. This allows you to have an overview style or magnified map which follows the main canvas center.

Scale

Rotation

Magnification

. Synchronize view to selection: same as zoom to selection

a view which is e.g. always 2x the scale of the main canvas.

4 Show annotations

! Synchronize scale with the main map scale. A Scale factor can then be applied, allowing you to have

42

Bab 7. QGIS GUI



QGIS Desktop 3.16 User Guide

g Show cursor position

! Show main canvas extent

g Show labels: allows to hide labels regardless they are set in the displayed layers' properties
Change map CRS...

Rename view...

7.3.3 Exporting the map view

Maps you make can be layout and exported to various formats using the advanced capabilities of the print layout or

report. It's also possible to directly export the current rendering, without a layout. This quick "screenshot" of the map
view has some convenient features.

To export the map canvas with the current rendering:
1. Go to Project » Import/Export

2. Depending on your output format, select either
. ﬁ%ﬂ Export Map to Image...

* or I& Export Map to PDF...

The two tools provide you with a common set of options. In the dialog that opens:

Save Map as Image O

v Extent (current: user defined)
MNorth 3382891.8955
West -455697.9058 East 494822.9275

South |2642440.5067
Calculate from Layer - Map Canvas Extent Draw on Canvas
Scale 1:1000000 - | |ES

Resolution 96 dpi =

Output width | 1095 px =

Lgyd

Output height | 853 px -
v| Draw active decorations: north arrow, scale bar
¥| Draw annotations

v Append georeference information (embedded or via world File)
@Help Copy to Clipboard # cancel || save

Gambar7.5: The Save Map as Image dialog

1. Choose the Extent to export: it can be the current view extent (the default), the extent of a layer or a custom
extent drawn over the map canvas. Coordinates of the selected area are displayed and manually editable.

2. Enter the Scale of the map or select it from the predefined scales: changing the scale will resize the extent to
export (from the center).

3. Set the Resolution of the output
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4. Control the Output width and Output height in pixels of the image: based by default on the current resolution
and extent, they can be customized and will resize the map extent (from the center). The size ratio can be
locked, which may be particularly convenient when drawing the extent on the canvas.

5. Cif Draw active decorations: in use decorations (scale bar, title, grid, north arrow...) are exported with the map

6. o Draw annotations to export any annotation

7. o Append georeference information (embedded or via world file): depending on the output format, a world
file of the same name (with extension PNGW for PNG images, JPGW for JPG, ...) is saved in the same folder
as your image. The PDF format embeds the information in the PDF file.

8. When exporting to PDF, more options are available in the Save map as PDF... dialog:

Save Map as PDF a

v Extent (current: map view)
North |9307279.3573
West -2897581.0567 East |4322720.1924

South 3682697.6536
Calculate from Layer - Map Canvas Extent Draw on Canvas
Scale 1:7596153 - | |ES

Resolution 96 dpi =

Output width | 1095 px =

Lgyd

Output height | 853 px -
v| Draw active decorations: none

¥ Draw annotations

v Append georeference information (embedded or via world File)

v| Export RDF metadata (title, author, etc.)

w Advanced Settings

Rasterize map
v simplify geometries to reduce output File size

Text export | Always Export Text as Paths (Recommended) -

@Help # cancel || Zsave
Gambar7.6: The Save Map as PDF dialog

. & Export RDF metadata of the document such as the title, author, date, description...

o ! Create Geospatial PDF (GeoPDF): Generate a georeferenced PDF file (requires GDAL version 3 or
later). You can:

— Choose the GeoPDF Format

- Include vector feature information in the GeoPDF file: will include all the geometry and attribute
information from features visible within the map in the output GeoPDF file.
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Catatan: Since QGIS 3.10, with GDAL 3 a GeoPDF file can also be used as a data source. For more
on GeoPDF support in QGIS, see https://north-road.com/2019/09/03/qgis-3-10-loves-geopdf/.

* Rasterize map

. & Simplify geometries to reduce output file size: Geometries will be simplified while exporting the map by
removing vertices that are not discernably different at the export resolution (e.g. if the export resolution
is 300 dpi, vertices that are less than 1 /600 inch apart will be removed). This can reduce the size
and complexity of the export file (very large files can fail to load in other applications).

* Set the Text export. controls whether text labels are exported as proper text objects (Always export texts
as text objects) or as paths only (Always export texts as paths). If they are exported as text objects then
they can be edited in external applications (e.g. Inkscape) as normal text. BUT the side effect is that
the rendering quality is decreased, AND there are issues with rendering when certain text settings like
buffers are in place. That’s why exporting as paths is recommended.

9. Click Save to select file location, name and format.

When exporting to image, it's also possible to Copy to clipboard the expected result of the above settings and
paste the map in another application such as LibreOffice, GIMP...

7.4 3D Map View

3D visualization support is offered through the 3D map view. You create and open a 3D map view via View »
New 3D Map View. A floating QGIS panel will appear. The panel can be docked.

To begin with, the 3D map view has the same extent and view as the 2D main map canvas. A set of navigation tools
are available to turn the view into 3D.
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Gambar7.7: The 3D Map View dialog

The following tools are provided at the top of the 3D map view panel:
. @ Camera control: mqves the view, keeping the same angle and direction of the camera

. n Zoom Full: regizes the view to the whole layers' extent

. @ Toggle on-screen notification. shows/hides the navigation widget (that is meant to ease controlling of the map view)

. Q:z Identify: returns information on the clicked point of the terrain or the clicked 3D feature(s) -- More details
at Identifying Features

| .
o [ Measurementline, meqqures the horizontal distance between points
o P Animarions, : shows/hides the animation player widget

. ﬁ'ﬂ Saveasimage.... exnorts the current view to an image file format

. ® Export 3D Scene.... exports the current view as a 3D scene ( . ob file), allowing post-processing in applications
like Blender... The terrain and vector features are exported as 3D objects. The export settings, overriding the
layers properties or map view configuration, include:

— Scene name and destination Folder
— Terrain resolution
— Terrain texture resolution

— Model scale
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- & Smooth edges
_# Export normals

_ & Export textures
o @ SetViewTheme. AJlows you to select the set of layers to display in the map view from predefined map themes.

o % Configure the map view sertings

7.4.1 Navigation options

To explore the map view in 3D:

« Tilt the terrain (rotating it around a horizontal axis that goes through the center of the window)

L. . b .
Press the = Tiltup g & Tiltdown ¢qq1¢

Press Shift and use the up/down keys

Drag the mouse forward/backward with the middle mouse button pressed

Press Shift and drag the mouse forward/backward with the left mouse button pressed

* Rotate the terrain (around a vertical axis that goes through the center of the window)

Turn the compass of the navigation widget to the watching direction

Press Shift and use the left/right keys

Drag the mouse right/left with the middle mouse button pressed

Press Shift and drag the mouse right/left with the left mouse button pressed

* Change the camera position (and the view center), moving it around in a horizontal plan

— Drag the mouse with the left mouse button pressed, and the @ Camera control fyytton enabled

— Press the directional arrows of the navigation widget

— Use the up/down/left/right keys to move the camera forward, backward, right and left, respectively
* Change the camera altitude: press the Page Up/Page Down keys
¢ Change the camera orientation (the camera is kept at its position but the view center point moves)

— Press Ctr1 and use the arrow keys to turn the camera up, down, left and right

— Press Ctr1 and drag the mouse with the left mouse button pressed

e Zoom in and out

— Press the corresponding &~ Z°0mIn apd #= Zoom Out o] of the navigation widget
— Scroll the mouse wheel (keep Ct r1 pressed results in finer zooms)

— Drag the mouse with the right mouse button pressed to zoom in (drag down) and out (drag up)

: Zoom Full

N
To reset the camera view, click the ¢ button on the top of the 3D canvas panel.
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7.4.2 Creating an animation

An animation is based on a set of keyframes - camera positions at particular times. To create an animation:

1.

2.

Toggle on the P Animations 16,01 displaying the animation player widget

Click the "--II:I-II:I Add keyframe ytton and enter a Keyframe time in seconds. The Keyframe combo box now displays
the time set.

. Using the navigation tools, move the camera to the position to associate with the current keyframe time.

. Repeat the previous steps to add as many keyframes (with time and position) as necessary.

. Click the > button to preview the animation. QGIS will generate scenes using the camera positions/rotations

at set times, and interpolating them in between these keyframes. Various Interpolation modes for animations
are available (eg, linear, inQuad, outQuad, inCirc... -- more details at https://doc.qt.io/qt-5/qeasingcurve.
html#EasingFunction- typedef).

£ .
The animation can also be previewed by moving the time slider. Keeping the M/ RePeat hytton pressed will

repeatedly run the animation while clicking > stops a running animation.

It is possible to browse the different views of the camera, using the Keyframe list. Whenever a time is active, changing

. . . . .. A Edi .
the map view will automatically update the associated position. You can also | # Editkeyframe (time only) or =
Remove keyframe_

=] A
Click Export animation frames t, senerate a series of images representing the scene. Other than the filename Template
and the Output directory, you can set the number of Frames per second, the Output width and Output height.

7.4.3 Scene Configuration

The 3D map view opens with some default settings you can customize. To do so, click the “, Configure... htton at the
top of the 3D canvas panel to open the 3D configuration window.

3D Configuration X

£ Terrain Terrain

& I;i'?ah;:w Type DEM (Raster Layer) -
= Camera & Skybox Elevation = dtm -
% Advanced Vertical scale 1.00 -
Tile resolution 16 pX =
skirt height 10.0 map units =

Terrain Shading

©Help @-apply || ©cancel QoK

Gambar7.8: The 3D Map Configuration dialog
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In the 3D Configuration window there are various options to fine-tune the 3D scene:

Terrain

e Terrain: Before diving into the details, it is worth noting that the terrain in a 3D view is represented by a
hierarchy of terrain tiles and as the camera moves closer to the terrain, existing tiles that do not have sufficient
details are replaced by smaller tiles with more details. Each tile has mesh geometry derived from the elevation
raster layer and texture from 2D map layers.

— The elevation terrain Type can be:
« a Flat terrain
+ aloaded DEM (Raster Layer)

+ an Online service, loading elevation tiles produced by Mapzen tools -- more details at https://registry.
opendata.aws/terrain-tiles/

x a loaded Mesh dataset

— Elevation: Raster or mesh layer to be used for generation of the terrain. The raster layer must contain a
band that represents elevation. For a mesh layer, the Z values of the vertices are used.

— Vertical scale: Scale factor for vertical axis. Increasing the scale will exaggerate the height of the lan-
dforms.

— Tile resolution: How many samples from the terrain raster layer to use for each tile. A value of 16px
means that the geometry of each tile will consist of 16x16 elevation samples. Higher numbers create
more detailed terrain tiles at the expense of increased rendering complexity.

— Skirt height: Sometimes it is possible to see small cracks between tiles of the terrain. Raising this value
will add vertical walls ("skirts") around terrain tiles to hide the cracks.

* When a mesh layer is used as terrain, you can configure the Triangles settings (wireframe display, smooth
triangles) and the Rendering colors settings (as uniform or depending on terrain level). More details in the Mesh
layer properties section.

. Terrain shading: Allows you to choose how the terrain should be rendered:

— Shading disabled - terrain color is determined only from map texture

— Shading enabled - terrain color is determined using Phong's shading model, taking into account map
texture, the terrain normal vector, scene light(s) and the terrain material's Ambient and Specular colors
and Shininess

Lights

From the Lights tab, press the EI-II}J menu to add

* up to eight Point lights: emits light in all directions, like a sphere of light filling an area. Objects closer to the
light will be brighter, and objects further away will be darker. A point light has a set position (X, Y and Z), a
Color, an Intensity and an Attenuation

* up to four Directional lights: mimics the lighting that you would get from a giant flash light very far away from
your objects, always centered and that never dies off (e.g. the sun). It emits parallel light rays in a single
direction but the light reaches out into infinity. A directional light can be rotated given an Azimuth, have an
Altitude, a Color and an Intensity.
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3D Configuration X

£ Terrain Lights
® Lights
e )
& shadow . Pointlight 1
= Camera & Skybox ., Pointlight 2 —

‘¥ Advanced [ ] Directional light 1

Light Direction

Wity
: = T o -
Azimuth | 135.00° =] - o= Altitude | 71.00° 5
X 023 ¥ 095 £ -0.23
Color -
Intensity |1.00 =
©Help @-apply || ©cancel Qok

Gambar7.9: The 3D Map Lights Configuration dialog

Shadow

Check ) Show shadow to display shadow within your scene, given:

* a Directional light

* a Shadow rendering maximum distance: to avoid rendering shadow of too distant objects, particularly when the
camera looks up along the horizon

* aShadow bias: to avoid self-shadowing effects that could make some areas darker than others, due to differences
between map sizes. The lower the better

* a Shadow map resolution: to make shadows look sharper. It may result in less performance if the resolution
parameter is too high.

Camera & Skybox

» Camera's Field of view: allowing to create panoramic scenes. Default value is 45°.

« Check |/ Show skybox to enable skybox rendering in the scene. The skybox type can be:
— Panoramic texture, with a single file providing sight on 360°
— Distinct faces, with a texture file for each of the six sides of a box containing the scene

Texture files can be files on the disk, remote URLs or embedded in the project (more details).
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Advanced

* Map tile resolution: Width and height of the 2D map images used as textures for the terrain tiles. 256px means
that each tile will be rendered into an image of 256x256 pixels. Higher numbers create more detailed terrain
tiles at the expense of increased rendering complexity.

* Max. screen error: Determines the threshold for swapping terrain tiles with more detailed ones (and vice versa)
- i.e. how soon the 3D view will use higher quality tiles. Lower numbers mean more details in the scene at the
expense of increased rendering complexity.

* Max. ground error: The resolution of the terrain tiles at which dividing tiles into more detailed ones will stop
(splitting them would not introduce any extra detail anyway). This value limits the depth of the hierarchy of
tiles: lower values make the hierarchy deep, increasing rendering complexity.

e Zoom levels: Shows the number of zoom levels (depends on the map tile resolution and max. ground error).

. Show labels: Toggles map labels on/off

. Show map tile info: Include border and tile numbers for the terrain tiles (useful for troubleshooting terrain
issues)

. Show bounding boxes: Show 3D bounding boxes of the terrain tiles (useful for troubleshooting terrain
issues)

. Show camera's view center

. Show light sources: shows a sphere at light source origins, allowing easier repositioning and placement of

light sources relative to the scene contents

7.4.4 3D vector layers

A vector layer with elevation values can be shown in the 3D map view by checking Enable 3D Renderer in the 3D
View section of the vector layer properties. A number of options are available for controlling the rendering of the 3D
vector layer.

7.5 Status Bar

The status bar provides you with general information about the map view and processed or available actions, and
offers you tools to manage the map view.

7.5.1 Locator bar
On the left side of the status bar, the locator bar, a quick search widget, helps you find and run any feature or options
in QGIS:

1. Click in the text widget to activate the locator search bar or press Ct r1+K.

2. Type a text associated with the item you are looking for (name, tag, keyword, ...). By default, results are
returned for the enabled locator filters, but you can limit the search to a certain scope by prefixing your text
with the locator filters prefix, ie. typing 1 cad will return only the layers whose name contains cad.

The filter can also be selected with a double-click in the menu that shows when accessing the locator widget.

3. Click on a result to execute the corresponding action, depending on the type of item.

Tip: Limit the lookup to one field of the active layer

By default, a search with the "active layer features" filter (£) runs through the whole attribute table of the layer. You
can limit the search to a particular field using the @ prefix. E.g., f @name sal or @name sal returns only the
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features whose "name" attribute contains 'sal'. Text autocompletion is active when writing and the suggestion can be
applied using Tab key.

Searching is handled using threads, so that results always become available as quickly as possible, even if slow search
filters are installed. They also appear as soon as they are encountered by a filter, which means that e.g. a file search
filter will show results one by one as the file tree is scanned. This ensures that the Ul is always responsive, even if a
very slow search filter is present (e.g. one which uses an online service).

Tip: Quick access to the locator's configurations

Click on the icon inside the locator widget on the status bar to display the list of filters you can use and a Configure
entry that opens the Locator tab of the Settings » Options... menu.

7.5.2 Reporting actions

In the area next to the locator bar, a summary of actions you've carried out will be shown when needed (such as
selecting features in a layer, removing layer) or a long description of the tool you are hovering over (not available for
all tools).

In case of lengthy operations, such as gathering of statistics in raster layers, executing Processing algorithms or
rendering several layers in the map view, a progress bar is displayed in the status bar.

7.5.3 Control the map canvas

The % Coordinate option shows the current position of the mouse, following it while moving across the map view.
You can set the units (and precision) in the Project » Properties... » General tab. Click on the small button at the

left of the textbox to toggle between the Coordinate option and the @ Extents option that displays the coordinates
of the current bottom-left and top-right corners of the map view in map units.

Next to the coordinate display you will find the Scale display. It shows the scale of the map view. There is a scale
selector, which allows you to choose between predefined and custom scales.

On the right side of the scale display, press the ﬂ button to lock the scale to use the magnifier to zoom in or out.
The magnifier allows you to zoom in to a map without altering the map scale, making it easier to tweak the positions
of labels and symbols accurately. The magnification level is expressed as a percentage. If the Magnifier has a level
of 100%, then the current map is not magnified. Additionally, a default magnification value can be defined within
Settings w» Options » Rendering » Rendering behavior, which is very useful for high-resolution screens to enlarge
small symbols.

To the right of the magnifier tool you can define a current clockwise rotation for your map view in degrees.

On the right side of the status bar, there is a small checkbox which can be used temporarily to prevent layers being
rendered to the map view (see section Rendering).

To the right of the render functions, you find the & EPSG:code button showing the current project CRS. Clicking

on this opens the Project Properties dialog and lets you apply another CRS to the map view.

Tip: Menghitung skala koreksi dari kanvas peta Anda

When you start QGIS, the default CRS is WGS 84 (EPSG 4326) and units are degrees. This means that QGIS
will interpret any coordinate in your layer as specified in degrees. To get correct scale values, you can either manually

change this setting in the General tab under Project » Properties... (e.g. to meters), or you can use the =& EPSG:code

icon seen above. In the latter case, the units are set to what the project projection specifies (e.g., +units=us—ft).
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Note that CRS choice on startup can be set in Settings » Options » CRS.

7.5.4 Messaging

The Q Messages bytton next to it opens the Log Messages Panel which has information on underlying processes (QGIS
startup, plugins loading, processing tools...)

Depending on the Plugin Manager settings, the status bar can sometimes show icons to the right to inform you about

Es o
the availability of new () or upgradeable (Kﬁ) plugins. Click the icon to open the Plugin Manager dialog.
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The Browser panel

The QGIS Browser panel is a great tool for browsing, searching, inspecting, copying and loading QGIS resources.
Only resources that QGIS knows how to handle are shown in the browser.

Using the Browser panel you can locate, inspect and add data, as described in 7he Browser Panel. In addition, the
Browser panel supports drag and drop of many QGIS resources, such as project files, Python scripts, Processing
scripts and Processing models.

Python scripts, Processing scripts and Processing models can also be opened for editing in an external editor and the
graphical modeller.

You can drag and drop layers from the Layers panel to the Browser panel, for instance into a GeoPackage or a PostGIS
database.
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Browser () (]
e THO
3 Favorites
» " Spatial Bookmarks
» [¢] Home
» 55/
» & GeoPackage
» # SpatiaLite
» @ Postcls
P MssQL
& pB2
b B WMS/WMTS
# vector Tiles
o: XYZ Tiles
& WCS
W7 WFS / OGC API - Features
) OWS
& ArcGIS Map Service
&~ ArcGIS Feature Service
3¢ GeoNode

v v v

Gambar8.1: The Browser panel

The browser panel (Gambar.8.1) is organised as an expandable hierarchy with some fixed top-level entries that or-
ganise the resources handled by the browser. Node entries are expanded by clicking on 4 to the left of the entry

-
name. A branch is collapsed by clickingon . The _T Collapse All bygtton collapses all top-level entries.

In Settings » Interface Customization it is possible to disable resources. If you, for instance, would not like to show
Python scripts in the browser, you can uncheck the Browser » py entry, and if you want to get rid of your home
folder in the browser, you can uncheck the Browser » special:Home entry.

A filter (? Filier Browsery can be used for searching based on entry names (both leaf entries and node entries in the
hierarchy). Using the “% ©Pions pyll-down menu next to the filter text field, you can
* toggle Case Sensitive search
* set the Filter pattern syntax to one of
— Normal
— Wildcard(s)
— Regular Expressions
The Properties widget, showing useful information about some entries / resources, can be enabled / disabled using

the Enable/disable properties widget byytton, When enabled, it opens at the bottom of the browser panel, as shown in
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Gambar.8.2.

Browser =) 3]
L & 7 [0

v @ GeoPackage -

» = testgeopackage.gpkg
* & training_data.gpkg
= buildings

™ restaurants

L

" roads
- schools
» = vector_analysis.gpkg
» /# spatialite

v @ PostGls -
1 ' | ' 3
Metadata | Preview  Attributes
Information from provider
Name restaurants
Path homeftveite/Downloads/QGIS/QGIS-Training-
Data-release 3.10/exercise data/
training data.gpkg
Source /home/tveite/Downloads/QGIS/0OGIS-Training- 4

Gambar8.2: The properties widget

A second browser panel can be opened by activating the Browser (2) panel in View » Panels. Having two browser
panels can be useful when copying layers between resources that are locationed deep down in different branches of
the browser hierarchy.

8.1 Resources that can be opened / run from the Browser

A lot can be accomplished in the Browser panel
* Add vector, raster and mesh layers to your map by double-clicking, dragging onto the map canvas or clicking
the Q Add Selected Layers by tton (after selecting layers)
¢ Run Python scripts (including Processing algorithms) by double-clicking or dragging onto the map canvas
¢ Run models by double-clicking or dragging onto the map canvas
* Extract Symbols... from QGIS Project files using the context menu

* Open files with their default applications (Open <file type> Externally... in the context menu). Examples:
HTML files, spreadsheets, images, PDFs, text files, ...
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* Copy entries

Resource specific actions are listed for the different resource groups sorted under the top-level entries listed below.

8.2 Browser panel top-level entries

8.2.1 Favorites

Often used file system locations can be tagged as favorites. The ones you have tagged will appear here.

In addition to the operations described under Home, the context menu allows you to Rename Favorite... and Remove
Favorite.

8.2.2 Bookmark Spasial

This is where you will find your spatial bookmarks, organised into Project Bookmarks and User Bookmarks.

From the top level context menu, you can create a bookmark (New Spatial Bookmark...), Show the Spatial Bookmark
Manager, Import Spatial Bookmarks... and Export Spatial Bookmarks....

For bookmark entries you can Zoom to Bookmark, Edit Spatial Bookmark... and Delete Spatial Bookmark

8.2.3 Home

Your file system home directory / folder. By right-clicking on an entry, and choosing Add as a Favorite, the location
will be added to Favorites. From the context menu, you can also

¢ add a directory, Geopackage or ESRI Shapefile format dataset (Add)
* hide the directory (Hide from Browser)

* toggle Fast Scan this Directory

* open the directory in your file manager (Open Directory)

* open the directory in a terminal window (Open in Terminal)

* inspect properties (Properties..., Directory Properties...)

8.24 /

Your file system root directory / folder.

8.2.5 Geopackage
Geopackage files / databases. From the top level context menu, you can create a Geopackage file / database (Create
Database...) or add an existing Geopackage file / database (New Connection...).

The context menu of each Geopackage lets you remove it from the list (Remove connection...), add a new layer or
table to the Geopackage (Create new Layer or Table...), delete the Geopackage (Delete <name of geopackage>) and
Compact Database (VACUUM).

For layer/table entries you can
e rename it (Rename Layer <layer name>...)
e export it (Export Layer » To file)
e add it to the project Add Layer to Project
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* delete it (Delete Layer)

* inspect properties (Layer Properties..., File Properties...)

8.2.6 SpatiaLite

SpatiaLite database connections.

From the top level context menu, you can create a SpatiaLite file / database (Create Database...) or add an existing
SpatiaLite file / database (New Connection...).

The context menu of each SpatiaLite file lets you delete it (Delete).
For layer/table entries you can

* export it (Export Layer » To file)

e add it to the project Add Layer to Project

* delete it (Delete Layer)

* inspect properties (Layer Properties...)

8.2.7 PostGIS

PostGIS database connections.
From the top level context menu, you can add a new connection (New Connection...).

The context menu of each connection lets you Refresh it, edit it Edit connection..., delete it (Delete connection) or
Create Schema....

The context menu of each schema lets you Refresh, Rename Schema... or Delete Schema.
For layers/tables you can

¢ rename it (Rename Table...)

e remove its contents (Truncate Table...)

* export it (Export Layer » To file)

¢ add it to the project (Add Layer to Project)

* delete it (Delete Layer)

* inspect its properties (Layer Properties...)

8.2.8 MSSQL

Microsoft SQL Server connections.
From the top level context menu, you can add a new connection (New Connection...).

The context menu of each connection lets you Refresh it, edit it Edit connection..., delete it (Delete connection) or
Create Schema....

The context menu of each schema lets you Refresh, Rename Schema... or Delete Schema.
For layers/tables you can

e rename it (Rename Table...)

e remove its contents (Truncate Table...)

e export it (Export Layer » To file)

e add it to the project (Add Layer to Project)
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* delete it (Delete Layer)

* inspect its properties (Layer Properties...)

8.2.9 DB2

IBM DB2 database connections.
From the top level context menu, you can add a new connection (New Connection...).

The context menu of each connection lets you Refresh it, edit it Edit connection..., delete it (Delete connection) or
Create Schema....

The context menu of each schema lets you Refresh, Rename Schema... or Delete Schema.
For layers/tables you can

e rename it (Rename Table...)

e remove its contents (Truncate Table...)

* export it (Export Layer » To file)

e add it to the project (Add Layer to Project)

e delete it (Delete Layer)

* inspect its properties (Layer Properties...)

8.2.10 WMS/WMTS

Web Map Services (WMS) and Web Map Tile Services (WMTS)
From the top level context menu, you can add a new connection (New Connection...).
The context menu of each WSM/WMTS service lets you Refresh it, Edit... it and delete it (Delete).
Group layers can be added by dragging them onto the map canvas.
For WMS/WMTS layer entries you can
* export it (Export Layer » To file)
¢ add it to the project (Add Layer to Project)

* inspect properties (Layer Properties...)

8.2.11 Vector Tiles

Vector tile services

From the top level context menu, you add an existing service (New Connection...), and you can Save Connections... or
Load Connections... to / from XML files.
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8.2.12 XYZ Tiles

XYZ tile services

From the top level context menu, you add an existing service (New Connection...), and you can Save Connections... or
Load Connections... to / from XML files.

For the XYZ tile service entries you can
* edit it (Edit...)
e delete it (Delete)
* export it (Export Layer » To file)
e add it to the project Add Layer to Project

* inspect properties (Layer Properties...)

8.2.13 WCS

Web Coverage Services
From the top level context menu, you can add a new connection (New Connection...).
The context menu of each WCS lets you Refresh it, Edit... it and delete it (Delete).
For WCS layer entries you can

e export it (Export Layer » To file)

e add it to the project (Add Layer to Project)

* inspect properties (Layer Properties...)

8.2.14 WFS / OGC API - Features

Web Feature Services (WES) and OGC API - Features services (aka WFS3)
From the top level context menu, you can add a new connection (New Connection...).
The context menu of each WES lets you Refresh it, Edit... it and delete it (Delete).
For WES layer entries you can

e export it (Export Layer » To file)

* add it to the project (Add Layer to Project)

* inspect properties (Layer Properties...)

8.2.15 OWS

Here you will find a read-only list of all your Open Web Services (OWS) - WMS / WCS/ WES / ...
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8.2.16 ArcGIS Map Service

8.2.17 ArcGIS Features Service

8.2.18 GeoNode

From the top level context menu, you can add a new connection (New Connection...).

The context menu of each service lets you Refresh it, Edit... it and delete it (Delete).

For the service layer entries you can

8.3

export it (Export Layer » To file)
add it to the project (Add Layer to Project)

inspect properties (Layer Properties...)

Resources

Project files. The context menu for QGIS project files allows you to:
— open it (Open Project)

— extract symbols (Extract Symbols...) - opens the style manager that allows you to export symbols to an
XML file, add symbols to the default style or export as PNG or SVG.

— inspect properties (File Properties...)

You can expand the project file to see its layers. The context menu of a layer offers the same actions as elsewhere
in the browser.

QGIS Layer Definition files (QLR). The following actions are available from the context menu:
— export it (Export Layer » To file)
— add it to the project (Add Layer to Project)
— inspect properties (Layer Properties...)
Processing models (.model3). The following actions are available from the context menu:
— Run Model...)
— Edit Model...)
QGIS print composer templates (QPT). The following action is available from the context menu:
— (New Layout from Template)
Python scripts (.py). The following actions are available from the context menu:
— (Run script...)
— (Open in External Editor)
Recognized raster formats. The following actions are available from the context menu:
— delete it (Delete File <dataset name>)
— export it (Export Layer » To file)
— add it to the project (Add Layer to Project)
— inspect properties (Layer Properties..., File Properties...)
For some formats you can also Open <file type> Externally...

Recognized vector formats. The following actions are available from the context menu:
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delete it (Delete File <dataset name>)

export it (Export Layer » To file)

add it to the project (Add Layer to Project)

inspect properties (Layer Properties..., File Properties...)

For some formats you can also Open <file type> Externally...

8.3. Resources

63



QGIS Desktop 3.16 User Guide

64 Bab 8. The Browser panel



BAB 9

Konfigurasi QGIS

QGIS mudah dikonfigurasikan. Melalui menu Settings, menyediakan berbagai macam perangkat untuk:

e/
o B2 Style Manager...: create and manage symbols, styles and color ramps.

Priin
=

= Custom Projections...: create your own coordinate reference systems.

O
» [T Keyboard Shortcuts...: define your own set of keyboard shortcuts. Also, they can be overridden during each
QGIS session by the project properties (accessible under Project menu).
. o Interface Customization...: configure the application interface, hiding dialogs or tools you may not need.

o Options...: set global options to apply in different areas of the software. These preferences are saved in the
active User profile settings and applied by default whenever you open a new project with this profile.

9.1 Opsi

* Some basic options for QGIS can be selected using the Opfions dialog. Select the menu option Settings » X
Options. You can modify the options according to your needs. Some of the changes may require a restart of QGIS
before they will be effective.

The tabs where you can customize your options are described below.

Catatan: Plugins can embed their settings within the Options dialog

While only Core settings are presented below, note that this list can be extended by installed plugins implementing
their own options into the standard Options dialog. This avoids each plugin having their own config dialog with extra
menu items just for them...
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9.1.1 General Settings

Override System Locale

By default, QGIS relies on your Operating System configuration to set language and manipulate numerical values.
Enabling this group allows you to customize the behavior.

Select from User interface translation the language to apply to the GUI

Select in Locale (number, date and currency formats) the system on which date and numeric values should be
input and rendered

o Show group (thousand) separator

A summary of the selected settings and how they would be interpreted is displayed at the bottom of the frame.

Aplikasi

Select the Style (QGIS restart required) ie, the widgets look and placement in dialogs. Possible values depend
on your Operating System.

Define the Ul theme (QGIS restart required) ' ¥l Ttcan be 'default’, 'Night Mapping', or 'Blend of Gray'

Define the Icon size "

Define the Font and its Size. The font can be @ Ot default or a user-defined one

Change the Timeout for timed messages or dialogs
Hide splash screen at startup

o Show QGIS news feed on welcome page: displays a curated QGIS news feed on the welcome page, giving
you a direct way to be aware of project news (user/developer meetings date and summary, community surveys,
releases announcements, various tips...)

o Check QGIS version at startup to keep you informed if a newer version is released
Use native color chooser dialogs (see Color Selector)

Modeless data source manager dialog to keep the data source manager dialog opened and allow interaction
with QGIS interface while adding layers to project

Berkas proyek

Open project on launch

— 'Welcome Page' (default): can display the "News" feed, the project template(s) and the most recent
projects (with thumbnails) of the user profile. No project is opened by default.

— 'New': opens a new project, based on the default template
— 'Most recent'’: reopens the last saved project

— and 'Specific’: opens a particular project. Use the ... button to define the project to use by default.

o Buat proyek baru dari proyek default. Anda memiliki kemungkinan untuk menekan Atur proyek sekarang
sebagai default atau pada Reset default. Anda dapat menelusuri melalui berkas-berkas dan menentukan direk-
tori dimana Anda menemukan pengguna-ditetapkan proyek template Anda. Akan ada sebuah entri di Project

» Baru dari Template jika Anda pertama kali mengaktifkan i Buat proyek baru dari proyek default dan
kemudian simpan proyek dalam folder proyek template.

o Prompt to save project and data source changes when required to avoid losing changes you made.

i Prompt for confirmation when a layer is to be removed
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. & Warn when opening a project file saved with an older version of QGIS. You can always open projects created
with older version of QGIS but once the project is saved, trying to open with older release may fail because of
features not available in that version.

« Enable macros ") . This option was created to handle macros that are written to perform an action on project
events. You can choose between 'Never', 'Ask’, 'For this session only' and 'Always (not recommended)'.

* Default project file format
-\ OGZ Archive file format, embeds auxiliary data (see auxiliary data)

— 4 OGS Project saved in a clear text, does not embed auxiliary data: the auxiliary data is stored in a
separate . ggd file along with the project file.

9.1.2 System Settings

SVG paths

Add or Remove Path(s) to search for Scalable Vector Graphic (SVG) symbols. These SVG files are then available to
symbolize or label the features or decorate your map composition.

When using an SVG file in a symbol or a label, QGIS allows you to:

¢ load the file from the file system: the file is identified through the file path and QGIS needs to resolve the path
in order to display the corresponding image

¢ load the file from a remote URL.: as above, the image will only be loaded on successful retrieval of the remote
resource

* embed the SVG file into the item: the file is embedded inside the current project, style database, or print
layout template. The SVG file is then always rendered as part of the item. This is a convenient way to create
self-contained projects with custom SVG symbols which can be easily shared amongst different users and
installations of QGIS.

It is also possible to extract the embedded SVG file from a symbol or label and save it on disk.

Catatan: The above mentioned options for loading and storing an SVG file in a project are also applicable to raster
images you may want to use for customizing symbols, labels or decorations.

Plugin path
Add or Remove Path(s) to search for additional C++ plugin libraries.
Documentation paths

Add or Remove Documentation Path(s) to use for QGIS help. By default, a link to the official online User Manual
corresponding to the version being used is added. You can however add other links and prioritize them from top to
bottom: each time you click on a Help button in a dialog, the topmost link is checked and if no corresponding page
is found, the next one is tried, and so on.

Catatan: Documentation is versioned and translated only for QGIS Long Term Releases (LTR), meaning that if
you are running a regular release (eg, QGIS 3.0), the help button will by default open the next LTR manual page (ie.
3.4 LTR), which may contain description of features in newer releases (3.2 and 3.4). If no LTR documentation is
available then the testing doc, with features from newer and development versions, is used.

Settings
It helps you Reset user interface to default settings (restart required) if you made any customization.

Lingkungan
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Options | System x

: Data Sources

rd .
4 Rendering

Canvas &
Legend

BR Mmap Tools

H colors
B oigitizing

a Layoults
1“5 GDAL

Variables

Acceleration

-C:} Processing

P SVG paths

P Plugin paths

P Documentation paths
b Settings

¥ Environment

v Use custom variables (restart required - include separators) | | =

Apply Variable Value
overwite ) [SERNTGE
IF Undefined
Unset

Prepend

Append

w Current environment variables (read-only - bold indicates modified at startup)

Variable v Value =
CLUTTER_IM_MODULE xim
DBUS_SESSION_BUS ADDRESS unix:path=/runfuser/1000/bus
DEFAULTS_PATH Jusr/share/gconffubuntu.default.path
DESKTOP_SESSION ubuntu
DISPLAY H
GDMSESSION ubuntu =

Show only QGIS-specific variables

]

@Help * Cancel

Gambar9.1: System environment variables in QGIS

System environment variables can be viewed, and many configured, in the Environment group. This is useful for
platforms, such as Mac, where a GUI application does not necessarily inherit the user's shell environment. It's also
useful for setting and viewing environment variables for the external tool sets controlled by the Processing toolbox
(e.g., SAGA, GRASS), and for turning on debugging output for specific sections of the source code.

g Use custom variables (restart required - include separators). You can Add and Remove variables. Already defined

environment variables are displayed in Current environment variables, and it's possible to filter them by activating o
Show only QGIS-specific variables.
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9.1.3 CRS Settings

Catatan: For more information on how QGIS handles layer projection, please read the dedicated section at Bekerja

dengan Proyeksi.

Options — CRS x

\'-....___ General

{“\} System

#2 Transformations

BB Data Sources

¢/

Canvas & Legend

Rendering

I,I Map Tools

A colors
H Digitizing
il Layouts

CRS for projects

¥ CRS for Projects

When a new project is created
e Use CRS from First layer added

&

Use a default CRS | EPSG:4326 - WGS 84 =

¥ CRS for Layers

]

Default CRS For layers EPSG:4326 - WGS 84 -
When a new layer is created, or when a layer is loaded that has no CRS

® Leave as an unknown CRS (take no action)
Prompt for CRS
Use project CRS
Use default layer CRS

Planimetric measurements

@ Help @cancel

Gambar9.2: CRS Settings in QGIS

There is an option to automatically set new project’s CRS:

« '® Use CRS [from first layer added: the CRS of the project will be set to the CRS of the first layer loaded into

it

e ./ Use a default CRS: a preselected CRS is applied by default to any new project and is left unchanged when
adding layers to the project.

The choice will be saved for use in subsequent QGIS sessions. The Coordinate Reference System of the project can
still be overridden from the Project » Properties... » CRS tab.

CRS for layers

Default CRS for layers: select a default CRS to use when you create a layer

You can also define the action to take when a new layer is created, or when a layer without a CRS is loaded.

o '@ [ eave as unknown CRS (take no action)

e i Prompt for CRS

* . Use project CRS

e . Use a default CRS

L Planimetric measurements: sets the default for the "planimetric measurements" property for newly created projects.

9.1. Opsi
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9.1.4 Transformations Settings

The @ Transformations tab helps you set coordinate transformations and operations to apply when loading a layer
to a project or reprojecting a layer.

Options — Transformations X

Default Datum Transformations

¢ General v Ask for datum transformation if several are available
J\:‘\\ System Enter default datum transformations which will be used in any newly created project
- & |=
&5 crs
Source CRS Destination CRS Operation Allow Fallback Transforms
@ Transformations EPSG:2964  EP5C:4326 +proj=pipeline +step +proj=unitconvert +xy_in=us-ft +xy_out=m +step +inv +proj=aea ... v
B Datasources
¢/ Rendering
Canvas & Legend ] v
B Map Tools @Help ©Ocancel

Gambar9.3: Transformations Settings

Transformasi datum standar
In this group, you can control whether reprojecting layers to another CRS should be:
¢ automatically processed using QGIS default transformations settings;

¢ and/or more controlled by you with custom preferences such as:

- Ask for datum transformation if several are available

— a predefined list of datum transformations to apply by default. See Darum Transformations for more
details.
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9.1.5 Data Sources Settings

Options | Data Sources &

FY

¥ Feature attributes and table

‘. General

Open new attribute tables as docked windows
3
» System Copy Features as Plain text, WKT geometry -

CRS Attribute table behavior Show all Features -

B= DataSources Default view Remember last view -
: Attribute table row cache 10000 e
Rendering
Canvas & Representation for NULL values NULL
Legend
v Data source handlin
Map Toels 9
Colors Scan for valid items in the browser dock Check extension -
Scan for contents of compressed files (.zip) in browser dock Basicscan -
Digitizing
Prompt fFor raster sublayers when opening Always =

] Layouks
L v| Ignore shapefile encoding declaration

@ GoAL Add PostGIS layers with double-click and select in extended mode
Variables Add Oracle layers with double-click and select in extended mode

¥ Execute expressions on server-side if possible

Authentication

Evaluate default values

Network
v Hidden browser paths
Locator
Paths hidden from browser panel =
A Advanced
Acceleration
-C:)- Processing b/
@Help % Cancel « OK

Gambar9.4: Data Sources Settings in QGIS

Atribut dan tabel fitur

. & Open new attribute tables as docked windows

Copy features as 'Plain text, no geometry', 'Plain text, WKT geometry', or 'GeoJSON' when pasting features
in other applications.

Attribute table behavior 1"} : set filter on the attribute table at the opening. There are three possibilities:
'Show all features', 'Show selected features' and 'Show features visible on map'.

Default view: define the view mode of the attribute table at every opening. It can be 'Remember last view',
"Table view' or 'Form view'.

Attribute table row cache %2 <!, This row cache makes it possible to save the last loaded N attribute rows so
that working with the attribute table will be quicker. The cache will be deleted when closing the attribute table.

Representasi untuk nilai NULL Here you can define a value for data fields containing a NULL value. Di sini
Anda dapat menentukan nilai untuk bidang data yang berisi nilai NULL.

Tip: Improve opening of big data attribute table
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When working with layers with big amount of records, opening the attribute table may be slow as the dialog request
all the rows in the layer. Setting the Attribute table behavior to Show features visible on map will make QGIS
request only the features in the current map canvas when opening the table, allowing a quick data loading.

Note that data in this attribute table instance will be always tied to the canvas extent it was opened with, meaning
that selecting Show All Features within such a table will not display new features. You can however update the set
of displayed features by changing the canvas extent and selecting Show Features Visible On Map option in the
attribute table.

Menangani sumber data

* Scan for valid items in the browser dock ' '"|'. You can choose between 'Check extension' and 'Check file

contents'.

* Scan for contents of compressed files (.zip) in browser dock " "| defines how detailed is the widget information
at the bottom of the Browser panel when querying such files. 'No', 'Basic scan' and 'Full scan' are possible
options.

 Konfirmasi sublapisan raster saat membuka. Beberapa raster mendukung sublapisan -- mereka disebut subda-
taset di GDAL. Contohnya adalah berkas netCDF - jika ada banyak variabel netCDF, GDAL melihat setiap
variabel sebagai sub dataset. Pilihan ini untuk mengontrol bagaimana menangani sub-lapisan ketika sebuah
berkas dengan sub-lapisan dibuka. Anda memiliki pilihan berikut:

— 'Selalu’: Selalu bertanya (jika ada sub-lapisan yang ada)
— 'Jika diperlukan': Menanyakan apakah lapisan tidak memiliki band, namun memiliki sub-lapisan
— 'Tidak Pernah': Tidak pernah meminta, tidak akan memuat apa-apa

— 'Muat semua': Tidak pernah meminta, tetapi memuat semua sub-lapisan
. & Ignore shapefile encoding declaration. If a shapefile has encoding information, this will be ignored by QGIS.

. & Execute expressions on server-side if possible: When requesting features from a datasource, QGIS will try
to optimize requests by sending filter criteria directly to the server and only download the features which match
the criteria. For example, if for a list on the user interface only the farmers which live in Bern should be listed,
QGIS will send a WHERE "hometown" = 'Bern' to the database. In some cases, filter criteria are
too complex to be translated from QGIS Expressions to database compatible SQL. In those cases, QGIS will
download the whole data and filter locally to be on the safe side, which is much less performant.

By disabling this option, QGIS can be forced to always download the whole data and filter locally, at the expense
of a performance penalty. This option is meant as a safety break and should only be deactivated if you identify
a misbehavior of the QGIS expression translation engine.

Hidden Browser Path

This widget lists all the folders you chose to hide from the Browser panel. Removing a folder from the list will make
it available in the Browser panel.

Localized paths

It is possible to use localized paths for any kind of file based data source. They are a list of paths which
are used to abstract the data source location. For instance, if C:\my_maps is listed in the localized paths,
a layer having C:\my_maps\my_country\ortho.tif as data source will be saved in the project using
localized:my_country\ortho.tif.

The paths are listed by order of preference, in other words QGIS will first look for the file in the first path, then in
the second one, etc.
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9.1.6 Rendering Settings

Options | Rendering

‘. General

¥ Rendering behavior

v| By default new layers added to the map should be displayed
;t\'_‘ System v| Use render caching where possible to speed up redraws

t_‘-:_':,- CRS ¥| Render layers in parallel using many CPU cores Max cores to use

-

E SHAEITTE Map update interval | 250 ms =
v v| Enable feature simplification by default for newly added layers

@ Rendering

Note: Feature simplification may speed up rendering but can result in rendering inconsistencies

Canvas &
Legend simplification threshold (higher values result in more simplification) 1,00 *| pixels

B¥ Map Tools simplification algorithm Distance -
% Colors Simplify on provider side if possible
ﬂ Digitizing Maximum scale at which the layer should be simplified (1:1 always simplifies) |1:1 -

ﬁ Layouts Magnification level | 100% |+

Q’ EERE ¥ Rendering quality

Variables v| Make lines appear less jagged at the expense of some drawing performance

a Authentication

¥ Curve segmentation

—T. Network . =
= Ssegmentation tolerance 1,00 =
Locator Tolerance type Maximum angle -
A\ Advanced
¥ Rasters

Acceleration
RGB band selection Redband |1 |7 Greenband 2 | Blueband 3 |+

-{:}- Processing

Zoomed in resampling | Nearest neighbour -
Zoomed out resampling | Nearest neighbour -
Oversampling 2,00 5

Contrast enhancement

Algorithm Limits (minimum/maximum)
Single band gray Stretch to MinMax ~ || Minimum / maximum -
Multi band color (byte / band) No Stretch ~ || Minimum / maximum -
Multi band color (> byte / band) | Stretch to MinMax - || cumulative pixel count cut -

Cumulative pixel count cut limits | 2,0 |2|- (98,0 |- %

standard deviation multiplier | 2,00 |+

v Debugging

Show these events in the Log Message panel (under Rendering tab) -
] »

@Help #® Cancel

Gambar9.5: Rendering tab of Project Properties dialog

Rendering behavior

. & By default new layers added to the map should be displayed: unchecking this option can be handy when
loading multiple layers to avoid each new layer being rendered in the canvas and slow down the process
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. & Gunakan render caching yang memungkinkan mempercepat gambar ulang
. & Render layers in parallel using many CPU cores

o B Max cores to use

* Map update interval (default to 250 ms)

. & Enable feature simplification by default for newly added layers
o Simplification threshold

* Simplification algorithm: This option performs a local "on-the-fly" simplification on feature's and speeds up
geometry rendering. It doesn't change the geometry fetched from the data providers. This is important when
you have expressions that use the feature geometry (e.g. calculation of area) - it ensures that these calculations
are done on the original geometry, not on the simplified one. For this purpose, QGIS provides three algorithms:
'Distance' (default), 'SnapToGrid' and 'Visvalingam'.

. Simplify on provider side if possible: the geometries are simplified by the provider (PostGIS, Oracle...) and
unlike the local-side simplification, geometry-based calculations may be affected

e Maximum scale at which the layer should be simplified

. E] Magnification level (see the magnifier)

Catatan: Besides the global setting, feature simplification can be set for any specific layer from its Layer properties
» Rendering menu.

Kualitas rendering

.o Membuat garis tampil kurang bagus dengan mengorbankan beberapa kinerja menggambar
Curve segmentation

o Segmentation tolerance: this setting controls the way circular arcs are rendered. The smaller maximum angle
(between the two consecutive vertices and the curve center, in degrees) or maximum difference (distance
between the segment of the two vertices and the curve line, in map units), the more straight line segments
will be used during rendering.

* Tolerance type: it can be Maximum angle or Maximum difference between approximation and curve.
Raster-raster
» Dengan RGB band seleksi Anda bisa menetapkan nomor dari band Merah, Hijau dan Biru.

¢ The Zoomed in resampling and the Zoomed out resampling methods can be defined. For Zoomed in resampling
you can choose between three resampling methods: 'Nearest Neighbour', 'Bilinear' and 'Cubic'. For Zoomed
out resampling you can choose between 'Nearest Neighbour' and 'Average'. You can also set the Oversampling
value (between 0.0 and 99.99 - a large value means more work for QGIS - the default value is 2.0).

Contrast enhancement

Contrast enhancement options can be applied to Single band gray, Multi band color (byte/band) or Multi band color
(>byte/band). For each, you can set:

* the Algorithm to use, whose values can be 'No stretch', 'Stretch to MinMax', 'Stretch and Clip to MinMax' or
'Clip to MinMax'

e the Limits (minimum/maximum) to apply, with values such as 'Cumulative pixel count cut', 'Mini-
mum/Maximum', 'Mean +/- standard deviation'.

For rasters rendering, you can also define the following options:
e Kumulatif batas jumlah potong pixel

e Standar deviasi multiplier
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Debugging

. & Map canvas refresh to debug rendering duration in the Log Messages panel.

9.1.7 Canvas and Legend Settings

Options — Canvas & Legend X
w Default Map Appearance (overridden by project properties)
N .
%, General Selection color ~| Background color v
JA‘ -
AN System w Layer Legend
£
e (RS Double-click action in legend Open layer properties  ~
ﬁé‘ Transformations Display classification attribute in layer titles
E Fe(e S oiEs WMS getLegendGraphic resolution 0 dpi -
y, . Minimum legend symbol size 0,10 mm a |3
& Rendering
Maximum legend symbol size 20,00 mm a ;
¥ Canvas & Legend
“ Map Tools adle U
@ e Delay (in milliseconds) 850 ms -
n Digitizing = eHelp ogancel OQK

Gambar9.6: Canvas and Legend Settings

These properties let you set:

« the Default map appearance (overridden by project properties): the Selection color and Background color.
* Layer legend interaction:

— Double click action in legend 1™ You can either 'Open layer properties', 'Open attribute table' or
'Open layer styling dock' with the double click.

- Display classification attribute names in the Layers panel, e.g. when applying a categorized or rule-
based renderer (see Symbology Properties for more information).

— the WMS getLegendGraphic Resolution

— Minimum and Maximum legend symbol size to control symbol size display in the Layers panel

¢ the Delay in milliseconds of layers map tips display
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9.1.8 Map tools Settings

Options — Map Tools x

w Identify
%, General Search radius for identifying features and displaying map tips | 2,00 mm -
2 System Highlight color | (RS |~| Buffer | 0,50 mm = | Minimum width | 1,00 mm -
CRS w Measure Tool
Transformations Rubberband color =
Data Sources Decimal places 3 -
Rensdesing Keep base unit v
Preferred distance units Meters -
Canvas & Legend )
Preferred area units Square Meters -
1} Map Tools Preferred angle units Degrees v

Db w Coordinate and Bearing Display

T
8
B oigitizing
e
@

Default bearing format For new projects Customize...
] Layouts i
w Zooming
GDAL —
Zoom Factor 200%

Variables
w Predefined Scales

Authentication

1:1000000 . E:-E]
1:500000
Network 1250000 :
1:100000
Locator 1:50000 .
1:25000
Acceleration 1:10000
1:5000
ry 1:2500 =
',¢: Processing 1000 i=
g' Python Console Ot — —

Gambar9.7: Map tools Settings in QGIS

This tab offers some options regarding the behavior of the Identify tool.

e Search radius for identifying features and displaying map tips is a tolerance distance within which the identify
tool will depict results as long as you click within this tolerance.

* Highlight color allows you to choose with which color features being identified should be highlighted.
* Buffer determines a buffer distance to be rendered from the outline of the identify highlight.
* Minimum width determines how thick should the outline of a highlighted object be.
Alat pengukuran
 Tentukan Warna Rubberband untuk peralatan pengukuran

 Tentukan Tempat desimal

. & Keep base unit to not automatically convert large numbers (e.g., meters to kilometers)

* Preferred distance units: options are 'Meters', 'Kilometers', 'Feet', 'Yards', 'Miles', 'Nautical Miles', 'Centime-
ters', 'Millimeters', 'Degrees' or 'Map Units'
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e Preferred area units: options are 'Square meters', 'Square kilometers', 'Square feet', 'Square yards', 'Square
miles', 'Hectares', 'Acres', 'Square nautical miles', 'Square centimeters', 'Square millimeters', 'Square degrees'
or 'Map Units'

* Preferred angle units: options are 'Degrees', 'Radians', 'Gon/gradians', 'Minutes of arc', 'Seconds of arc',
"Turns/revolutions', milliradians (SI definition) or mil (NATO/military definition)

Coordinate and Bearing Display

 Define Default bearing format for new projects: used to display the mouse coordinate in the status bar when
panning the map canvas. It can be overridden in the project properties dialog.

Menggeser dan memperbesar
* Define a Zoom factor for zoom tools or wheel mouse
Skala yang ditentukan
Here, you find a list of predefined scales. With the ':II-I:I-I:| and = buttons you can add or remove your personal scales.

You can also import or export scales from/to a . XML file. Note that you still have the possibility to remove your
changes and reset to the predefined list.

9.1.9 Colors Settings

w Color schemes
“. General
¥ Mew layer colors - -
) System Label =il )
2436173
CRS : =
#3b6241
Data Sources
2{f2e00 2]
Rendering
{3500
d Canvas & Legend
J #390031 L=
n Map Tools #7h0068
]
By Colors #6200db b’
B vigitizing
| OK Cancel Help
[ 9 ——

Gambar9.8: Colors Settings

This menu allows you to create or update palettes of colors used throughout the application in the color selector widget.
You can choose from:

* Recent colors showing recently used colors

e Standard colors, the default palette of colors

* Project colors, a set of colors specific to the current project (see Default Styles Properties for more details)
* New layer colors, a set of colors to use by default when new layers are added to QGIS

e or custom palette(s) you can create or import using the ... button next to the palette combobox.

By default, Recent colors, Standard colors and Project colors palettes can not be removed and are set to appear in the
color button drop-down. Custom palettes can also be added to this widget thanks to the Show in Color Buttons option.

For any of the palettes, you can manage the list of colors using the set of tools next to the frame, ie:
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. ':II'I'II:I Add or = Remove color

T

. Copy or Paste color

. Import or =1 Export the set of colors from/to . gpl file.

Double-click a color in the list to tweak or replace it in the Color Selector dialog. You can also rename it by double-

clicking in the Label column.
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9.1.10 Digitizing Settings

Options — Digitizing

w Feature Creation

Suppress attribute form pop-up after feature creation

Reuse last entered attribute values

Validate geometries QGIS -
Default Z value 0,000 -
Transformations
w Rubberband
Data Sources
Line width | 1 = | Line color | (NN | Fill color v

Rendering
Don't update rubber band during vertex editing

Canvas & Legend

w Snapping
Map Tools
Enable snapping by default
Colors Default snap mode Vertex v
N Digitizing Default snapping tolerance 12,00000 > | | pixels v
1 Layouts Search radius for vertex edits 10,00000 - | | pixels v
e Display main dialog as (restart required) Dialog -
Snapping marker color I -

Variables
Show snapping tooltips

AL Enable snapping on invisible features (nat shown on the map canvas)

Network
w Vertex Markers
tocater v Show markers only for selected Features
Acceleration Marker style Cross -
Processing Marker size (in millimeter) 2,00 -
Python Console w Curve Offset Tool
Code Editor Join style Round -
ivancer Quadrant segments 8 -
Miter limit 5,00 -
w Tracing

Convert tracing to curve (this feature is experimental)
Angle tolerance when tracing curves 0,0000010000 -

Distance tolerance when tracing curves 0,0000010000 -

@ Help ©cancel

Gambar9.9: Digitizing Settings in QGIS

This tab helps you configure general settings when editing vector layer (attributes and geometry).

Membuat fitur

. & Suppress attribute form pop-up after feature creation: this choice can be overridden in each layer properties
dialog.
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. & Reuse last entered attribute values: remember the last used value of every attribute and use it as default for
the next feature being digitized. Works per layer.

 Validate geometries. Editing complex lines and polygons with many nodes can result in very slow rendering.
This is because the default validation procedures in QGIS can take a lot of time. To speed up rendering, it is
possible to select GEOS geometry validation (starting from GEOS 3.3) or to switch it off. GEOS geometry
validation is much faster, but the disadvantage is that only the first geometry problem will be reported.

Note that depending on the selection, reports of geometry errors may differ (see Types of error messages and
their meanings)

* Default Z value to use when creating new 3D features.
Rubberband

¢ Define Rubberband Line width, Line color and Fill color.

e Don't update rubberband during vertex editing.

Snapping
. & Enable snapping by default activates snapping when a project is opened

 Define Default snap mode ' Iv] ("Vertex', "Vertex and segment', 'Segment")
 Tentukan Default toleransi snapping dalam satuan peta atau pixel
 Tentukan Cari radius untuk suntingan simpul dalam satuan peta atau pixel

* Display main dialog as (restart required): set whether the Advanced Snapping dialog should be shown as 'Dialog’
or 'Dock’.

* Snapping marker color

. & Show snapping tooltips such as name of the layer whose feature you are about to snap. Helpful when multiple
features overlap.

. & Enable snapping on invisible features (not shown on the map canvas)

Penanda simpul
. & Tampilkan penanda hanya untk fitur yang dipilih

 Define vertex Marker style ' v} ("Cross' (default), 'Semi transparent circle' or 'None')
¢ Define vertex Marker size (in millimeter)

Alat ofset kurva

The next 3 options refer to the G) Offset Curve 60 in Advanced digitizing. Through the various settings, it is possible
to influence the shape of the line offset. These options are possible starting from GEOS 3.3.

* Join style: 'Round', 'Mitre' or 'Bevel'
o Segmen Quadrant
* Batas Miter

Tracing

By activating the Cif Convert tracing to curve you can create curve segments while digitizing. Keep in mind that your
data provider must support this feature.
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9.1.11 Layouts Settings

Options | Layouts >

FY

w Layout defaults

% General P
- Default Font Abyssinica SIL -
AR system
) v Grid appearance
% CRS
Grid style Dots ~ | Grid color [
Data Sources
/ e v Grid and guide defaults
[~ Canvas & Grid spacing 10,00 mm ~| Grid offset x: 0,00 Sl ly:000 =
Legend l
Snap tolerance 5 px =
BEW map Tools
% Colors w Layout Paths
&4 Digitizing Path(s) to search For extra print templates | | =
@Help % Cancel « OK

Gambar9.10: Layouts Settings in QGIS

Standar Komposisi
You can define the Default font used within the print layout.
Penampilan Kotak
¢ Define the Grid style £ ('Solid', 'Dots', 'Crosses")
¢ Define the Grid color
Grid and guide defaults
* Define the Grid spacing .00 ¢
« Define the Grid offset * <! for X and Y
« Define the Snap tolerance 199 <!
Layout Paths

» Define Path(s) to search for extra print templates: a list of folders with custom layout templates to use while
creating new one.

9.1.12 GDAL Settings

GDAL is a data exchange library for geospatial data that supports a large number of vector and raster formats. It
provides drivers to read and (often) write data in these formats. The GDAL tab exposes the drivers for raster and
vector formats with their capabilities.
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Raster driver options

This frame provides ways to customize the behavior of raster drivers that support read and write access:

* Edit create options: allows you to edit or add different profiles of file transformation, i.e. a set of predefined
combinations of parameters (type and level of compression, blocks size, overview, colorimetry, alpha...) to use
when outputting raster files. The parameters depend on the driver.

» # Create Option... GTiff Driver

Profile | High Compression d
o2 New = Remove # Reset
Mame Value
1|COMPRESS DEFLATE
2| PREDICTOR 2
3| ZLEVEL 9
Be | |=|| Validate Help
v OK | ® Cancel

Gambar9.11: Sample of create options profile (for GeoTiff)

The upper part of the dialog lists the current profile(s) and allows you to add new ones or remove any of them.
You can also reset the profile to its default parameters if you have changed them. Some drivers (eg, GeoTiff)
have some sample of profiles you can work with.

At the bottom of the dialog:
— The I:II':Ill':I button lets you add rows to fill with the parameter name and value

— The = button deletes the selected parameter

Click the Validate button to check that the creation options entered for the given format are valid

Use the Help button to find the parameters to use, or refer to the GDAL raster drivers documentation.

 Edit Pyramids Options
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Create Options - pyramids

Overview format | External (GTiff .ovr) - |
Resampling method |Average - |
Levels 2 4 8 16 32 64

Custom levels | |

Create Options

Profile | High Compression - |

|CDMF"HESS_D‘I.I’E RVIEW=DEFLATE PREDICTOR_OVERVIEW=2 ZLEVEL=9 |

v OK || & Cancel |

Gambar9.12: Sample of Pyramids profile

GDAL raster and vector drivers

The Raster Drivers and Vector Drivers (in a separated tab) allow you to define which GDAL driver is enabled to read
and/or write files, as in some cases more than one GDAL driver is available.

9.1. Opsi 83



QGIS Desktop 3.16 User Guide

Raster Drivers | Vector Drivers

% General
Raster Driver Options
System
' GTiff ~ | | Edit Create Options Edit Pyramids Options
CRS
Raster Drivers

Transformations

In some cases more than one GDAL driver can be used to load the same raster format. Use the list

Data Sources below to specify which to use.
Rendering Name Extension Flags Description =
V| AAIGrid asc rnww  Arc/Info ASCII Grid
Canvas & Legend v| ACE2 ace2 rov ACE2
V| ADRG gen rw+v  ARC Digitized Raster Graphics
Map Tools V| AIG rov Arc/Info Binary Grid
V| AIrSAR rov AIrSAR Polarimetric Image
Colors V| ARG rwv  Azavea Raster Grid format
v| BAG ro Bathymetry Attributed Grid
v| BIGGIF gif rov Graphics Interchange Format (.gif)
V| BLX blx rwv Magellan topo (.blx)
Layouts v| BMP bmp rw+v  MS Windows Device Independent Bitmap
_ v| BSB rov Maptech BSB Nautical Charts
v| BT bt rw+v VTP .bt (Binary Terrain) 1.3 Format
V| CAD dwg rov AutoCAD Driver
VEREBIES ¥ CALS w CALS (Type 1)
v| CEOS rov CEOS Image
Authentication V| COASP hdr ro DRDC COASP SAR Processor Raster
v| COSAR rov COSAR Annotated Binary Matrix (TerraSAR-X)
Metwork V| CPG ro Convair PolGASP
| CTable2 rw+v  CTable2 Datum Grid Shift
Locator V| CTG rov USGS LULC Composite Theme Grid
v| DERIVED ro Derived datasets using VRT pixel functions
A Advanced ¥| DIMAP rov  SPOT DIMAP =

re
-

-¢- Processing B Help + OK | © Cancel

Gambar9.13: GDAL Settings in QGIS - Raster drivers

Tip: Double-click a raster driver that allows read and write access (rw+ (v) ) opens the Edit Create options dialog
for customization.

9.1.13 Variables Settings
The Variables tab lists all the variables available at the global-level.

It also allows the user to manage global-level variables. Click the EI-II}J button to add a new custom global-level variable.
Likewise, select a custom global-level variable from the list and click the = button to remove it.

More information about variables in the Storing values in Variables section.
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Expression Variables

Options | Variables

Variable Value
BB Data Sources + Global
qgis_locale ‘en’
4 Rendering qgis_os_name linux'
&8 canvas & Legend qg::s_pfatfarm tfesktc'ip'
qgis_release_name ‘Madeira’
B¥ Map Tools qgis_short_version 3.4
qgis_version '3.4.3-Madeira’
ﬂ Colors ggis_version_no 30403
e user_account_name  'tt’
ﬂ SRR user_full name (4
ﬁ Lepnis employee_number '12345'
’

@ GDAL
8 Variables

a Authentication : |W|

(& [=]

| % cancel |’ « OK ]

Gambar9.14: Variables Settings in QGIS

9.1.14 Authentication Settings

In the Authentication tab you can set authentication configurations and manage PKI certificates. See Authentication
System for more details.

Options | Authentication

. General Configurations

System 1D Name v URI Type &

2]"1.‘385E postgis_docker Basic
Data Sources

Rendering
“ Colors
|E Canvas & Legend
|“ Map Tools

* Composer
|ﬂ Digitizing

@@ coaL

CRS

"= Locale

@ Authentication

Management
Network | % Installed Plugins | | “e Manage Certificates | g Utilities w |
L= Note: Editing writes directly to authentication database
A Advanced | Help | | Cancel | l OK J

Gambar9.15: Authentication Settings in QGIS
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9.1.15 Network Settings

Umum
 Tentukan Timeout untuk permintaan jaringan (ms) - default 60000
* Define Default expiration period for WMS Capabilities (hours) - default is 24
 Define Default expiration period for WMS-C/WMTS tiles (hours) - default is 24
» Define Max retry in case of tile or feature request errors

» Tentukan User-Agent

Options — Network x

Q General =

\‘..__ General Timeout for network requests (ms) 60000 -

J‘.\:\‘ System Default expiration period for WMS capabilities (hours) 24 -
CRS Default expiration period for WMS-C/WMTS tiles (hours) 24 -
Max retry in case of tile or feature request errors 3 =

% Transformations
User-Agent |Mozilla/5.0

E Data Sources

‘./ Rendering Cache Settings
Canvas & Legend Content | Authentication
“_ Map Tools Directory |/home/delazj/.cache/QGIS/QGIS3
Al colors size [KiB] | 51200 2@
“ Digitizing
¥ v Use Proxy for Web Access
ﬂ Layouts
Proxy type | HttpProxy ¥ | Default uses system's proxy

@ coat Host |192.168.1.3

Variables Port |8080
a Authentication Authentication
!!- Nebwork Configurations | Basic

- Choose or create an authentication configuration
Locator
No Authentication ~ dn

Acceleration
Le Configurations store encrypted credentials in the QGIS authentication database.
-,Q- Processing
¢? Python Console
E Code Editor No proxy For (URLs starting with) & (=

A\ Advanced

@Help Ocancel

Gambar9.16: Proxy-settings in QGIS

Pengaturan cache

Defines the Directory and a Size for the cache. Also offers tools to automatically clear the connection authentication
cache on SSL errors (recommended).

Proxy for web access

. & Use proxy for web access
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* Set the Proxy type - according to your needs and define 'Host' and 'Port’. Available proxy types are:

Default Proxy: Proxy is determined based on system's proxy

Socks5Proxy: Proxy generik untuk setiap jenis koneksi. Mendukung TCP, UDP, mengikat ke port (ko-
neksi masuk) dan otentikasi.

HipProxy: Menggunakan perintah "CONNECT", mendukung hanya koneksi TCP; mendukung otenti-
kasi.

HtpCachingProxy: Menggunakan perintah normal HTTP, itu hanya berguna dalam konteks permintaan
HTTP.

FtpCachingProxy: Menggunakan proxy FTP, itu hanya berguna dalam konteks permintaan FTP.
Credentials of proxy are set using the authentication widget.

Excluding some URLs can be added to the text box below the proxy settings (see Gambar.9.16). No proxy will be
used if the target url starts with one of the string listed in this text box.

If you need more detailed information about the different proxy settings, please refer to the manual of the underlying
QT library documentation at https://doc.qt.io/qt-5.9/qnetworkproxy.html#ProxyType-enum

Tip: Menggunakan Proxi

Using proxies can sometimes be tricky. It is useful to proceed by 'trial and error’ with the above proxy types, to check
if they succeed in your case.

9.1.16 Locator Settings

‘e
“~4 The Locator tab lets you configure the Locator bar, a quick search widget available on the status bar to help you
perform searches in the application. It provides some default filters (with prefix) to use:

Options — Locator x

Locator Filters

g Colors

Filter Prefix Enabled Default Configuration
e Project Layers l v v
H Digitizing
. Project Layouts pl v v
n Layouts
Actions . v v
@ GDAL .
- Active Layer Features i v v
Variables Features in All Layers af v v
a Authentication calculator - v v
=f= Network Spatial Bookmarks b v v
Q Locator Settings set v v
Acceleration Go to Coordinate go v v
. Processing Algorithms a v v
-ﬁ- Processing
Edit Selected Features ef v v

¢? Python Console

E Code Editor _ | @Help ©cancel

Gambar9.17: Locator Settings in QGIS

* Project layers (1): finds and selects a layer in the Layers panel.
* Project layouts (p1): finds and opens a print layout.

* Actions (. ): finds and executes a QGIS action; actions can be any tool or menu in QGIS, opening a panel...
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Active layer features (£): searches for matching attributes in any field from the current active layer and zooms
to the selected feature. Press to configure the maximum number of results.
Features in all layers (af): searches for matching attributes in the display name of each searchable layers

and zooms to the selected feature. Press to configure the maximum number of results and the maximum
number of results per layer.

Calculator (=): allows evaluation of any QGIS expression and, if valid, gives an option to copy the result to the
clipboard.

Spatial bookmarks (b): finds and zooms to the bookmark extent.
Settings (set): browses and opens project and application-wide properties dialogs.

Go to coordinate (go): pans the map canvas to a location defined by a comma or space separated pair of x
and y coordinates or a formatted URL (e.g., OpenStreetMap, Leaflet, OpenLayer, Google Maps, ...). The
coordinate is expected in WGS 84 (epsg: 4326) and/or map canvas CRS.

Processing algorithms (a): searches and opens a Processing algorithm dialog.

Edit selected features (e £): gives quick access and runs a compatible modify-in-place Processing algorithm on
the active layer.

In the dialog, you can:

* customize the filter Prefix, i.e. the keyword to use to trigger the filter

¢ set whether the filter is Enabled: the filter can be used in the searches and a shortcut is available in the locator

bar menu

* set whether the filter is Default: a search not using a filter returns results from only the default filters categories.

» Some filters provide a way to configure the number of results in a search.

The set of default locator filters can be extended by plugins, eg for OSM nominatim searches, direct database sear-
ching, layer catalog searches, ...
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9.1.17 Advanced Settings

Options | Advanced *

Advanced Settings Editor

.'! b= puzals Sekting Type Value Description
- 5 /PythonPlugins
% 2w GdalTools bool true
ﬂ e MetaSearch bool true
db_manager bool true
ﬁ g processing bool true
ayouls ~ 5 app
3 » 5 plugin_repositories
M GDAL maxRecentProjects int 20
minTaskLengthForSyste... int 5
Variables ~ 9 browser
expandedPaths QstringList  Favorites:
- 5 locale
userLocale Qstring en_US
» 5 migration
» 5 qgis
» 3 colors
» _E_ core
A Advanced » [5 help.
» [5 providers
Acceleration
-'¢: Processing @Help # cancel / OK

Gambar9.18: Advanced Settings tab in QGIS

All the settings related to QGIS (UI, tools, data providers, Processing configurations, default values and paths, plu-
gins options, expressions, geometry checks...) are saved in a QGIS/QGIS3.1ini file under the active user profile
directory. Configurations can be shared by copying this file to other installations.

From within QGIS, the Advanced tab offers a way to manage these settings through the Advanced Settings Editor.
After you promise to be careful, the widget is populated with a tree of all the existing settings, and you can edit their
value. Right-click over a setting or a group and you can delete it (to add a setting or group, you have to edit the
QGIS3.1ini file). Changes are automatically saved in the QGIS3. ini file.

Peringatan: Avoid using the Advanced tab settings blindly

Be careful while modifying items in this dialog given that changes are automatically applied. Doing changes
without knowledge can break your QGIS installation in various ways.
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9.1.18 Acceleration Settings

OpenCL acceleration settings.

Options | Acceleration B3

Some of the internal C++ processing core algorithms and renderers can take advantage of an OpenCL compatible
device to increase the performances.

B Mmap Tools QGIS OpencCL support is highly experimental and can crash QGIS because of bugs in the underlying libraries,
% col enable at your own risk!
olors

ﬂ Digitizing
il Layouts
“‘5 GDAL

VERELITES

Enable OpenCL acceleration

a Authentication

—%, Network

Locator

A Advanced

* Acceleration

Gambar9.19: Acceleration tab

Depending on your hardware and software, you may have to install additional libraries to enable OpenCL acceleration.

9.1.19 Processing Settings

The ¥ Processing tab provides you with general settings of tools and data providers that are used in the QGIS

Processing framework. More information at QGIS processing framework.
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Options | Processing
Q Setting Value

¥ 4¢ General ‘
\‘-..___ General *
Default output raster layer extension tif ‘
A
AR system Default output vector layer extension agpkg
Invalid features filtering Stop algorithm execution when a geometry is inv... |
— Keep dialog open after running an algerithm v
Dalta Sources
= Max Threads 1 |
Q}._» Rendering Output folder /tmp/processing/outputs ‘
I~ Canvas & Post-execution script
Legend ” . )
Pre-execution script
B Map Tools Prefer output filename for layer names v
ﬁ Colors Show algorithms with known issues
o Show layer CRS definition in selection boxes
ﬂ Digitizing

Show tooltip when there are disabled providers
ﬂ Layouts Style For line layers

h" . Style for point layers

style for polygon layers

L style for raster layers

a Authentication Warn before executing if parameter CRS's do not match v

b = Menus Reset to defaults
b %: Models

Locator » Providers

A\ Advanced b @ Scripts

—%, Network

Acceleration

* Processing @Help #® Cancel |

Gambar9.20: Processing Settings tab in QGIS

9.1.20 Python Console Settings

The Pb- Python Console settings help you manage and control the behavior of the Python editors (interactive console,
code editor, project macros, custom expressions, ...). It can also be accessed using the &, Options... yytton from:

¢ the Python console toolbar
« the contextual menu of the Python console widget

¢ and the contextual menu of the code editor.
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Options — Python Console x

v v Autocompletion

‘.‘3_‘:: CRS = Autocompletion threshold 2 + | characters
"g' e From document ® From API files From doc and APls
BB Data Sources v Typing

Yy

& Automatic parentheses insertion

Rendering

_ v| Automatic insertion of the 'import’ string on "from xxx"
Canvas & Legend

» Run and Debug

BE¥ Map Tools

H colors
“ Digitizing

Enable Object Inspector (switching between tabs may be slow)

Auto-save script before running

v APIs

ﬁ Layouts
ﬁ"«y GDAL

VELED]E

v| Using preloaded APIs file

a Authentication

—%, Network
Locator
Acceleration

-¢- Processing

P) Python Console

GitHub Access Token

E Code Editor
<PERSONAL_ACCESS_TOKEN=> Generate

@Help ©cancel

A\ Advanced

Gambar9.21: Python Console Settings tab

You can specify:

.U Autocompletion: Enables code completion. You can get autocompletion from the current document, the
installed API files or both.

— Autocompletion threshold: Sets the threshold for displaying the autocompletion list (in characters)
e under Typing

- ! Automatic parentheses insertion: Enables autoclosing for parentheses

- Automatic insertion of the 'import' string on 'from xxx': Enables insertion of 'import' when specifying
imports

e under Run and Debug
- ) Enable Object Inspector (switching between tabs may be slow): Enable the object inspector.

- ! Auto-save script before running: Saves the script automatically when executed. This action will store
a temporary file (in the temporary system directory) that will be deleted automatically after running.

For APIs you can specify:

. & Using preloaded APIs file: You can choose if you would like to use the preloaded API files. If this is not
checked you can add API files and you can also choose if you would like to use prepared API files (see next
option).

.U Using prepared APIs file: If checked, the chosen * . pap file will be used for code completion. To generate
a prepared API file you have to load at least one * . ap1i file and then compile it by clicking the Compile APIs...
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button.

» Under GitHub access token, you can generate a personal token allowing you to share code snippets from within
the Python code editor. More details on GitHub authentication

9.1.21 Code Editor Settings

Inthe = Code Editor tab, you can control the appearance and behaviour of code editor widgets (Python interactive
console and editor, expression widget and function editor, ...).

Options — Code Editor x

Preview
. General L= def sinple function(x,y,2): -
. QGIS Expression 3=
sQL 3
Sysk
v System HTML
i CRS €ss 5 return-[1, 1.2, -"val”, 'a string', -{'a': True, 'b': -False}]
- Javascript 5 Pdes . g, : . : -Fa
i% Transformations 7 @my decorator
8 =def somefunc(paraml: -str="", param2=0):
Data Sources 9
7, ) 10 = if -paraml->-param2: # I
4" Rendering 11 i print('Gre\'ater".lower() -
& canvas & Legend ! '
B® map Tools v| override Code Editor Font
Font | DejaVu Sans Mono ~ | Size |10 =
Al colors
& Digitizing Colors
ﬂ Layouts Color scheme Default -
oA CDAL Default Background Curser
) Function I - Keyword I - class name I -
Variables o
" Operator N - Quoted operator [ |- Number I |-
Authentication
Identifier I - Quoted identifier I - Decorator S -
T Network
Tag [N - unknown tag N - Error S -
Locator
Comment ([ |~ comment block (N |~| comment line I -
Acceleration
single quote [N - Double quote N -| Edge M
L Processing o ) .
Triple single quote ~ Triple double quote ~| Fold guide -
Python Console
Y Margin background ~ Margin Foreground B - caretline -
= Code Editor Selection background D - selection Foreground ~ Fold icon -
A\ Advanced Brace background ~| Brace foreground B - roldicon halo S -
©Help Ocancel

Gambar9.22: Code Editor Settings tab

At the top of the dialog, a widget provides a live preview of the current settings, in various coding languages (Python,
QGIS expression, HTML, SQL, JavaScript). A convenient way to adjust settings.

« Check . Override code editor font to modify the default Font family and Size.
* Under the Colors group, you can:

— select a Color scheme: predefined settings are Default, Solarized Darkand Solarized Li-
ght. A Custom scheme is triggered as soon as you modify a color and can be reset with selecting a
predefined scheme.

— change the color of each element in code writing, such as the colors to use for comments, quotes, fun-
ctions, background, ...
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9.2 Working with User Profiles

The Settings » User Profiles menu provides functions to set and access user profiles. A user profile is a unified
application configuration that allows to store in a single folder:

« all the global settings, including locale, projections, authentication settings, color palettes, shortcuts...
» GUI configurations and customization

» grid files and other proj helper files installed for datum transformation

* installed plugins and their configurations

* project templates and history of saved project with their image preview

* processing settings, logs, scripts, models.

By default, a QGIS installation contains a single user profile named default. But you can create as many user
profiles as you want:

1. Click the New profile... entry.

2. You'll be prompted to provide a profile name, creating a folder of the same name under ~/
<UserProfiles>/ where:

 ~ represents the HOME directory, which on £7 Windows is usually something like C:\Users\
(user).

e and <UserProfiles> represents the main profiles folder, i.e.:

- A .local/share/QGIS/QGIS3/profiles/

- £7 AppData\Roaming\QGIS\QGIS3\profiles\

- X Library/Application Support/QGIS/QGIS3/profiles/
The user profile folder can be opened from within QGIS using the Open Active Profile Folder.
3. A new instance of QGIS is started, using a clean configuration. You can then set your custom configurations.

If you have more than one profile in your QGIS installation, the name of the active profile is shown in the application
title bar between square brackets.

As each user profile contains isolated settings, plugins and history they can be great for different workflows, demos,
users of the same machine, or testing settings, etc. And you can switch from one to the other by selecting them in
the Settings » User Profiles menu. You can also run QGIS with a specific user profile from the command line.

Unless changed, the profile of the last closed QGIS session will be used in the following QGIS sessions.

Tip: Run QGIS under a new user profile to check for bug persistence

When you encounter weird behavior with some functions in QGIS, create a new user profile and run the commands
again. Sometimes, bugs are related to some leftovers in the current user profile and creating a new one may fix them
as it restarts QGIS with the new (clean) profile.
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9.3

Properti Proyek

In the properties window for the project under Project » Project Properties, you can set project-specific options. The
project-specific options overwrite their equivalent in the Opfions dialog described above.

9.3.1 General Properties

In the General tab, the General settings let you:

see the location of the project file

set the folder for the project home (available in the Project Home item in the browser). The path can be
relative to the folder of the project file (type it in) or absolute. The project home can be used for storing data
and other content that is useful for the project.

give a title to the project beside the project file path
choose the color to use for features when they are selected
choose the background color: the color to use for the map canvas

set whether the path to layers in the project should be saved as absolute (full) or as relative to the project file
location. You may prefer relative path when both layers and project files can be moved or shared or if the
project is accessed from computers on different platforms.

choose to avoid artifacts when project is rendered as map tiles. Note that checking this option can lead to
performance degradation.

Calculating areas and distances is a common need in GIS. However, these values are really tied to the underlying
projection settings. The Measurements frame lets you control these parameters. You can indeed choose:

the Ellipsoid, on which distance and area calculations are entirely based; it can be:
— None/Planimetric: returned values are in this case cartesian measurements.
— a Custom one: you'll need to set values of the semi-major and semi-minor axes.

— or an existing one from a predefined list (Clarke 1866, Clarke 1880 IGN, New International 1967, WGS
84...).

the units for distance measurements for length and perimeter and the units for area measurements. These
settings, which default to the units set in QGIS options but then overrides it for the current project, are used in:

— Attribute table field update bar

Field calculator calculations

Identify tool derived length, perimeter and area values

— Default unit shown in measure dialog

The Coordinate and Bearing display allows you to choose and customize the bearing format and the format of units
to use to display the mouse coordinate in the status bar and the derived coordinates shown via the identify tool.

Finally, you can set a Project predefined scales list, which overrides the global predefined scales.
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Project Properties — General x

| w General Settings

Project file

Project home

Project title
> : Selection color ~ Background celor -
e Transformations
Save paths relative -

% Default Styles

E Data Sources

E .
B Relations Ellipsoid

Avoid artifacts when project is rendered as map tiles (deagrades performance)

¥ Measurements

(For distance and area calculations) WGS 84 (EPSG:7030) -
Variables L L
Semi-major Semi-minor
{® Macros Units for distance measurement Meters b
QGIS Server Units for area measurement Square Meters -
a. Temporal ¥ Coordinate and Bearing Display
Display coordinates using | Map units (degrees) -
Coordinate precision ® Automatic Manual
Bearing format Customize...
L 4 Project Predefined Scales
Generate Project Translation File
Source language == American English - Generate TS File
@ Help @ apply O cancel Sok

Gambar9.23: General tab of the Project Properties dialog

9.3.2 Metadata Properties

The Metadata tab allows detailed metadata to be defined, including (among the others): author, creation date, langu-
age, abstracts, categories, keywords, contact details, links, history. There is also a validation functionality that checks
if specific fields were filled, anyway this is not enforced. See vector layer metadata properties for some details.
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9.3.3 CRS Properties

Catatan: For more information on how QGIS handles project projection, please read the dedicated section at Bekerja
dengan Proyeksi.

N
The “* CRS tab helps you set the coordinate reference system to use in this project. It can be:

. & No CRS (or unknown/non-Earth projection): layers are drawn based on their raw coordinates

* or an existing coordinate reference system that can be geographic, projected or user-defined. Layers added to
the project are translated on-the-fly to this CRS in order to overlay them regardless their original CRS.

9.3.4 Transformations Properties

The f% Transformations tab helps you control the layers reprojection settings by configuring the datum transfor-
mation preferences to apply in the current project. As usual, these override any corresponding global settings. See
Datum Transformations for more details.

9.3.5 Default Styles Properties
The Default Styles tab lets you control how new layers will be drawn in the project when they do not have an existing
.agml style defined. You can:

* Set default symbols (Marker, Line, Fill) to apply depending on the layer geometry type as well as a default Color
Ramp

* Apply a default Opacity to new layers

. & Assign random colors to symbols, modifying the symbols fill colors, hence avoiding same rendering for all
layers.
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»! Project Properties | Default Styles

w Default Symbols

©" Marker .dot orange | [
57 Line B effect neon ~ | [
= Fill . gradient purple fil | (L
&% Color Ramp . Magma ~ | LA
& Default Styles
w Options
E Data Sources Opadity I
& Assign random colors to symbols
= Relations
:f Style Manager
Variables
w Project Colors
{.@ Macros Color Label A | B
color_01 =
QGIS Server -
color_02 55
=
color 03
#chlele
=]
#83742d v

Concel | [ mooty | | b

Gambar9.24: Default Styles tab

es
Using the B2 Style Manager button, you can also quickly access the Style Manager dialog and configure symbols and
color ramps.

There is also an additional section where you can define specific colors for the running project. Like the global colors,

you can:

. "-'II:I'II:I Add or = Remove color
. Copy or Paste color

. B Import or Export the set of colors from/to . gpl file.

Double-click a color in the list to tweak or replace it in the Color Selector dialog. You can also rename it by double-
clicking in the Label column.

These colors are identified as Project colors and listed as part of color widgets.

Tip: Use project colors to quickly assign and update color widgets

Project colors can be refered to using their label and the color widgets they are used in are bound to them. This means
that instead of repeatedly setting the same color for many properties and, to avoid a cumbersome update you can:

1. Define the color as a project color
2. Click the data defined override widget next to the color property you want to set

3. Hover over the Color menu and select the project color. The property is then assigned the expression pro-—
ject_color ('color_label') and the color widget reflects that color.

4. Repeat steps 2 and 3 as much as needed

5. Update the project color once and the change is reflected EVERYWHERE it's in use.
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9.3.6 Data Sources Properties

In the Data Sources tab, you can:

Automatically create transaction groups where possible: When this mode is turned on, all layers from the
same database are synchronised in their edit state, i.e. when one layer is put into edit state, all are, when one
layer is committed or one layer is rolled back, so are the others. Also, instead of buffering edit changes locally,
they are directly sent to a transaction in the database which gets committed when the user clicks save layer.
Note that you can (de)activate this option only if no layer is being edited in the project.

Evaluate default values on provider side: When adding new features in a PostgreSQL table, fields with
default value constraint are evaluated and populated at the form opening, and not at the commit moment.
This means that instead of an expression like nextval ('serial'), the field in the Add Feature form will
display expected value (e.g., 25).

Trust project when data source has no metadata: To speed up project loading by skipping data checks.
Useful in QGIS Server context or in projects with huge database views/materialized views. The extent of layers
will be read from the QGIS project file (instead of data sources) and when using the PostgreSQL provider the
primary key unicity will not be checked for views and materialized views.

Configure the Layers Capabilities, i.e.:

— Set (or disable) which layers are identifiable, i.e. will respond to the identify tool. By default,
layers are set queryable.

— Set whether a layer should appear as read-only, meaning that it can not be edited by the user, re-
gardless of the data provider's capabilities. Although this is a weak protection, it remains a quick and
handy configuration to avoid end-users modifying data when working with file-based layers.

— Define which layers are searchable, i.e. could be queried using the locator widget. By default, layers
are set searchable.

— Define which layers are defined as required. Checked layers in this list are protected from inadvertent
removal from the project.

The Layers Capabilities table provides some convenient tools to:

— Select multiple cells and press Toggle Selection to have them change their checkbox state;

- Show spatial layers only, filtering out non-spatial layers from the layers list;

- Filter layers... and quickly find a particular layer to configure.
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Project Properties | Data Sources X

Automatically create transaction groups where possible

\. " "
\, General Evaluate default values on provider side

E Metadata Trust project when data source has no metadata

- ¥ Layers Capabilities
€= CRs 5 pa

oy Layer Identifiable Read-only Searchable Required

& Default Styles % landcover v

—_— =" landcover_RGB v

BNl Data Sources B SR_50M_alaska_nad v
E . — rivers v v

g Relations e airports v v

VELEL]ES + regions v v
show spatial layers only | . Filter layers...

{;@ Macros

QGIS Server @Help «/ Apply || % Cancel

Gambar9.25: Data Sources tab

9.3.7 Relations Properties

The Relations tab is used to define 1:n relations. The relations are defined in the project properties dialog. Once
relations exist for a layer, a new user interface element in the form view (e.g. when identifying a feature and opening
its form) will list the related entities. This provides a powerful way to express e.g. the inspection history on a length
of pipeline or road segment. You can find out more about 1:n relations support in Section Creating one or many to
many relations.

Project Properties | Relations x

Name ~ Referenced Layer Referenced Field Referencing Layer Referencing Field Id Strength

\'..__ General 1|airport_regions regions 1D airports fk_region airport_region_fk Association

m [EEELE]

% Default Styles

E Data Sources

=& Relations
Variables

”G) Macros &t Add Relation | | s Discover Relations

QGIS Server @Help « Apply || % cancel

Gambar9.26: Relations tab

9.3.8 Variables Properties

The Variables tab lists all the variables available at the project's level (which includes all global variables). Besides, it
also allows the user to manage project-level variables. Click the Ifl'l:ll-:| button to add a new custom project-level variable.

Likewise, select a custom project-level variable from the list and click the "= button to remove it. More information
on variables usage in the General Tools Storing values in Variables section.
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9.3.9 Macros Properties

The Macros tab is used to edit Python macros for projects. Currently, only three macros are available: openPro-—
ject (), saveProject () and closeProject ().

Project Properties | Macros

Q v| Python macros

“% General 1 —def-openProject():
2 msgbar = -iface.messageBar()
a‘ Metadata 3 - msgbar.pushMessage( 'WARNING', 'project-contains-sensitive-data’,
4 QgsMessageBar.WARNING, 10) -
CRS 51 .
6 —def saveProject():
% Derault Styles E pass
8
[, 2] Identify Layers 9 —def closeProject(}):
" 10 pass
B Data Sources akl
!E Relations
Variables
Macros
[ qGis server
4 4

@Help </ Apply || % cancel

Gambar9.27: Macro settings in QGIS

9.3.10 QGIS Server Properties

The tab QGIS Server allows you to configure your project in order to publish it online. Here you can define information
about the QGIS Server WMS and WES capabilities, extent and CRS restrictions. More information available in
section Creatingwmsfromproject and subsequent.
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Project Properties | QGIS Server

Q [¥] v service Capabilities

\-..___ General Short name A name used to identify the root layer. The short name is a text string used for machine-to-machine communication.
a‘ Metadata Title The title should be brief yet descriptive enough to identify this service.

Organization The name of the service provider.

, Online resource  |The web site URL of the service provider.
¥ Default styles

Person The contact person name fFor the service.

E Data Sources Position .

EE Relations E-Mail The contact person e-mail For the service.

Variables Phone The contact person phone for the service.

{G Macros

- Abstract

¥ QGIs server
Fees Conditions unknown -
Access constraints | Mone -
Keyword list List of keywords separated by comma to help catalog searching.

» WMS capabilities

» WMTS capabilities

» WFS capabilities (also influences DXF export)
» WCS capabilities

P Test Configuration

@Help « Apply || % cancel

Gambar9.28: QGIS Server settings tab

9.3.11 Temporal Properties

The tab Temporal is used to set the temporal range of your project, either by using manual input or by calculating it
from the current project temporal layers.

Project Properties — Temporal

Q, Temporal Options
Start date |MULL -
End date | NULL -

Calculate From Layers

‘-‘f‘. Transformations
% DefaultStyles

E Data Sources

£ B Relations

Variables

{;‘.-(a Macros

QGIS Server
Temporal @Help @ apply O cancel

Gambar9.29: QGIS Temporal tab

102 Bab 9. Konfigurasi QGIS



QGIS Desktop 3.16 User Guide

9.4 Penyesuaian (Customization)

The customization dialog lets you (de)activate almost every element in the QGIS user interface. This can be very
useful if you want to provide your end-users with a 'light' version of QGIS, containing only the icons, menus or panels
they need.

Catatan: Before your changes are applied, you need to restart QGIS.

NBEHAF

v| Enable customization

< label a
Object name Label =
* V| Menus
¥ V! mLayerMenu Layer
v “ mActionLabeling Labeling
* | mViewMenu View
* | menuDecorations Decorations
¥| = mActionDecorationCopyright Copyright Label...
v| T mActionDecorationTitle Title Label...
* |v| mToolbarMenu Toolbars

¥ mActionToggleLabelToolBar Label Toolbar
¥ V! StatusBar
¥ mRotationLabel
* V| Toolbars

* | mLabelToolBar Label Toolbar
v| *, mActionChangeLabelProperties Change Label
V| %, mActionDiagramProperties Diagram Options
v “ mActionLabeling Labeling
v| “5 mActionMovelabel Move Label and Diagram
v *“ mActionPinLabels Pin/Unpin Labels and Diagrams
v| “2 mActionRotateLabel Rotate Label
v| % mActionShowHideLabels show/Hide Labels and Diagrams
v *“3 mActionShowPinnedLabels Highlight Pinned Labels and Diagrams
v “ mActionshowUnplacedLabels  Show Unplaced Labels

* V| Widgets
w | NMincahantk b
@Help & Reset « Apply || % cancel « OK

Gambar9.30: The Customization dialog

Ticking the oA Enable customization checkbox is the first step on the way to QGIS customization. This enables the
toolbar and the widget panel from which you can uncheck and thus disable some GUI items.

The configurable item can be:
¢ a Menu or some of its sub-menus from the Bar Menu

¢ a whole Panel (see Panels and Toolbars)
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« the Status bar described in Starus Bar or some of its items
¢ a Toolbar: the whole bar or some of its icons

* or any widget from any dialog in QGIS: label, button, combobox...

B8
With % Switch to catching widgets in main application "y can click on an item in QGIS interface that you want to be hidden
and QGIS automatically unchecks the corresponding entry in the Customization dialog. You can also use the Search
box to find items by their name or label.

Once you setup your configuration, click Apply or OK to validate your changes. This configuration becomes the one
used by default by QGIS at the next startup.

. . . . N . S To Fil P
The modifications can also be saved ina . in1i file using f=¥ >&¢ 10 € hyutton. This is a handy way to share a common

QGIS interface among multiple users. Just click on Load from File from the destination computer in order to import
the . ini file. You can also run command line tools and save various setups for different use cases as well.

Tip: Easily restore predefined QGIS
The initial QGIS GUI configuration can be restored by one of the methods below:

* unchecking i Enable customization option in the Customization dialog or click the 7 Check All bytion
e pressing the Reset button in the Settings frame under Settings » Options menu, System tab
* launching QGIS at a command prompt with the following command line gqgis —-nocustomization

* settingto fal se the value of Ul » Customization » Enabled variable under Settings » Options menu, Advanced
tab (see the warning).

In most cases, you need to restart QGIS in order to have the change applied.

9.5 Keyboard shortcuts

QGIS provides default keyboard shortcuts for many features. You can find them in section Bar Menu. Additionally,

O
the menu option Settings » (11 Keyboard Shortcuts... allows you to change the default keyboard shortcuts and add
new ones to QGIS features.
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Keyboard Shortcuts x

new

Action
| New
., New 3D Map View
| New Blank Project
‘% New GeoPackage Layer...
- New Map View
'} New Print Layout...
) New Report...
. New shapefile Layer...
¥; New Spatial Bookmark...
#7 New SpatialLite Layer...

# New Temporary Scratch Layer...
New Vector Layer...

1 New Virtual Layer...
‘ b

Change Set None

Load... Save... | @Help | * Close

Gambar9.31: Define shortcut options

Configuration is very simple. Use the search box at the top of the dialog to find a particular action, select it from the
list and click on :

* Change and press the new combination you want to assign as new shortcut
¢ Set None to clear any assigned shortcut
* or Set Default to backup the shortcut to its original and default value.

Proceed as above for any other tools you wish to customize. Once you have finished your configuration, simply Close

the dialog to have your changes applied. You can also Save the changes as an . XML file and Load them into another
QGIS installation.
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9.6 Running QGIS with advanced settings

9.6.1 Command line and environment variables

We've seen that launching QGIS is done as for any application on your OS. QGIS provides command line options for
more advanced use cases (in some cases you can use an environment variable instead of the command line option).
To get a list of the options, enter gqgis —-help on the command line, which returns:

QGIS is a user friendly Open Source Geographic Information System.
Usage: /usr/bin/ggis.bin [OPTION] [FILE]

OPTION:
[-—version] display version information and exit
[-—snapshot filename] emit snapshot of loaded datasets to given file
[-—width width] width of snapshot to emit
[--height height] height of snapshot to emit
[--lang language] use language for interface text (changes existing.
—override)

[-—project projectfile] load the given QGIS project

[-—extent xmin,ymin, xmax, ymax] set initial map extent

[-—nologo] hide splash screen

[--noversioncheck] don't check for new version of QGIS at startup
[-—noplugins] don't restore plugins on startup

[-—nocustomization] don't apply GUI customization

[-—customizationfile path] use the given ini file as GUI customization
[-—globalsettingsfile path] use the given ini file as Global Settings.

— (defaults)

[-—authdbdirectory path] use the given directory for authentication..
—database

[-—code path] run the given python file on load

[-—defaultui] start by resetting user ui settings to default

[-—hide-browser] hide the browser widget

[-—dxf-export filename.dxf] emit dxf output of loaded datasets to.
—gilven file

[-—dxf-extent xmin,ymin,xmax, ymax] set extent to export to dxf

[-—dxf-symbology-mode none|symbollayer|feature] symbology mode for dxf.
—output

[-—dxf-scale—-denom scale] scale for dxf output

[-—dxf-encoding encoding] encoding to use for dxf output

[-—dxf-map-theme maptheme] map theme to use for dxf output

[-—take—-screenshots output_path] take screen shots for the user.
—documentation

[-—screenshots-categories categories] specify the categories of.
—screenshot to be used (see QgsAppScreenShots::Categories) .

[-—profile name] load a named profile from the user's profiles.
—folder.

[-—profiles—-path path] path to store user profile folders. Will create.
—profiles inside a {path}\profiles folder

[-—version-migration] force the settings migration from older version if._.
—found
[-—openclprogramfolder] path to the folder containing the sources.
—for OpenCL programs.
[-—help] this text
[——] treat all following arguments as FILEs
FILE:

Files specified on the command line can include rasters,
vectors, and QGIS project files (.ggs and .ggz):
1. Rasters - supported formats include GeoTiff, DEM
and others supported by GDAL
2. Vectors - supported formats include ESRI Shapefiles
and others supported by OGR and PostgreSQL layers using

(berlanjut ke halaman berikutnya)
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(lanjutan dari halaman sebelumnya)

the PostGIS extension

Tip: Example Using command line arguments

You can start QGIS by specifying one or more data files on the command line. For example, assuming you are in the
agis_sample_data directory, you could start QGIS with a vector layer and a raster file set to load on startup
using the following command: gqgis ./raster/landcover.img ./gml/lakes.gml

——version

This option returns QGIS version information.

——snapshot

This option allows you to create a snapshot in PNG format from the current view. This comes in handy when you
have many projects and want to generate snapshots from your data, or when you need to create snapshots of the same
project with updated data.

Currently, it generates a PNG file with 800x600 pixels. The size can be adjusted using the ——width and ~——height
arguments. The filename can be added after ——snapshot. For example:

ggis —--snapshot my_image.png —--width 1000 —--height 600 --project my_project.qggs

—--width

This option returns the width of the snapshot to be emitted (used with ——snapshot).

——height

This option returns the height of the snapshot to be emitted (used with ——snapshot).

—-lang

Based on your locale, QGIS selects the correct localization. If you would like to change your language, you can
specify a language code. For example, qgis —-—-lang it starts QGIS in Italian localization.

——project

Starting QGIS with an existing project file is also possible. Just add the command line option ——project followed
by your project name and QGIS will open with all layers in the given file loaded.
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——extent

To start with a specific map extent use this option. You need to add the bounding box of your extent in the following
order separated by a comma:

——extent xmin,ymin, xmax, ymax

This option probably makes more sense when paired with the ——project option to open a specific project at the
desired extent.

—--nologo

This option hides the splash screen when you start QGIS.

—-noversioncheck

Skip searching for a new version of QGIS at startup.

——noplugins

If you have trouble at start-up with plugins, you can avoid loading them at start-up with this option. They will still be
available from the Plugins Manager afterwards.

——nocustomization

Using this option, any existing GUI customization will not be applied at startup. This means that any hidden buttons,
menu items, toolbars, and so on, will show up on QGIS start up. This is not a permanent change. The customization
will be applied again if QGIS is launched without this option.

This option is useful for temporarily allowing access to tools that have been removed by customization.

——customizationfile

Using this option, you can define a UI customization file, that will be used at startup.

—-—globalsettingsfile

Using this option, you can specify the path for a Global Settings file (. ini), also known as the Default Set-
tings. The settings in the specified file replace the original inline default ones, but the user profiles' settings wi-
1l be set on top of those. The default global settings is located in your_QGIS_PKG_path/resources/
qgis_global_settings.ini.

Presently, there's no way to specify a file to write settings to; therefore, you can create a copy of an original settings
file, rename, and adapt it.

Setting the qgis_global_setting. ini file path to a network shared folder, allows a system administrator to
change global settings and defaults in several machines by only editing one file.

The equivalent environment variable is QGIS_GLOBAL_SETTINGS_FILE.
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——authdbdirectory

This option is similar to ——globalsettingsfile, but defines the path to the directory where the authentication
database will be stored and loaded.

——code

This option can be used to run a given python file directly after QGIS has started.

For example, when you have a python file named 1oad_alaska.py with following content:

from ggis.utils import iface

raster_file = "/home/gisadmin/Documents/ggis_sample_data/raster/landcover.img"
layer_name = "Alaska"

iface.addRasterLayer (raster_file, layer_name)

Assuming you are in the directory where the file 1oad_alaska.py is located, you can start QGIS, load the raster
file landcover. img and give the layer the name 'Alaska’ using the following command:

gqgis —--code load_alaska.py

——defaultui

On load, permanently resets the user interface (UI) to the default settings. This option will restore the panels and
toolbars visibility, position, and size. Unless it's changed again, the default UI settings will be used in the following
sessions.

Notice that this option doesn't have any effect on GUI customization. Items hidden by GUI customization (e.g. the
status bar) will remain hidden even using the ——defaultui option. See also the ——nocustomization option.

——hide-browser

On load, hides the Browser panel from the user interface. The panel can be enabled by right-clicking a space in the
toolbars or using the View » Panels (Settings » Panels in Linux KDE).

Unless it's enabled again, the Browser panel will remain hidden in the following sessions.

——dxf—*

These options can be used to export a QGIS project into a DXF file. Several options are available:
* --dxf-export: the DXF filename into which to export the layers;
¢ --dxf-extent: the extent of the final DXF file;

o --dxf-symbology-mode: several values can be used here: none (no symbology), symbollayer (Symbol
layer symbology), feature (feature symbology);

* --dxf-scale-denom: the scale denominator of the symbology;
¢ --dxf-encoding: the file encoding;

* --dxf-map-theme: choose a map theme from the layer tree configuration.
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——take—-screenshots

Takes screenshots for the user documentation. Can be used together with ——screenshots—-categories
to filter which categories/sections of the documentation screenshots should be created (see QgsAppScreenSho-
ts::Categories).

—-profile

Loads QGIS using a specific profile from the user's profile folder. Unless changed, the selected profile will be used
in the following QGIS sessions.

—-profiles-path
With this option, you can choose a path to load and save the profiles (user settings). It creates profiles inside a
{path}\profiles folder, which includes settings, installed plugins, processing models and scripts, and so on.

This option allows you to, for instance, carry all your plugins and settings in a flash drive, or, for example, share the
settings between different computers using a file sharing service.

The equivalent environment variable is QGIS_CUSTOM_CONFIG_PATH.

—--—version—-migration

If settings from an older version are found (e.g., the . ggis2 folder from QGIS 2.18), this option will import them
into the default QGIS profile.

——openclprogramfolder
Using this option, you can specify an alternative path for your OpenCL programs. This is useful for developers while
testing new versions of the programs without needing to replace the existing ones.

The equivalent environment variable is QGIS_OPENCL_PROGRAM_FOLDER.

9.6.2 Deploying QGIS within an organization

If you need to deploy QGIS within an organization with a custom configuration file, first you need
to copy/paste the content of the default settings file located in your_QGIS_PKG_path/resources/
ggis_global_settings.ini. This file already contains some default sections identified by a block starting
with []. We recommend that you keep these defaults values and add your own sections at the bottom of the file. If
a section is duplicated in the file, QGIS will take the last one from top to bottom.

You can change allowVersionCheck=false to disable the QGIS version check.

If you do not want to display the migration window after a fresh install, you need the following section:

[migration]
fileVersion=2
settings=true

If you want to add a custom variable in the global scope:

[variables]
organisation="Your organization"
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To discover the possibilities of the settings INT file, we suggest that you set the config you would like in QGIS Desktop
and then search for it in your INT file located in your profile using a text editor. A lot of settings can be set using the
INT file such as WMS/WMTS, PostGIS connections, proxy settings, maptips. ..

Finally, you need to set the environment variable QGIS_GLOBAL_SETTINGS_FILE to the path of your customi-
zed file.

In addition, you can also deploy files such as Python macros, color palettes, layout templates, project templates. ..
either in the QGIS system directory or in the QGIS user profile.

» Layout templates must be deployed in the composer_templates directory.
* Project templates must be deployed in the project_templates directory.

¢ Custom Python macros must be deployed in the python directory.
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Bekerja dengan Proyeksi

A Coordinate Reference System, or CRS, is a method of associating numerical coordinates with a position on the
surface of the Earth. QGIS has support for approximately 7,000 standard CRSs, each with different use cases, pros
and cons! Choosing an appropriate reference system for your QGIS projects and data can be a complex task, but
fortunately QGIS helps guide you through this choice, and makes working with different CRSs as transparent and
accurate as possible.

10.1 Overview of Projection Support

QGIS has support for approximately 7,000 known CRSs. These standard CRSs are based on those defined by the
European Petroleum Search Group (EPSG) and the Institut Geographique National de France (IGNF), and are made
available in QGIS through the underlying "Proj" projection library. Commonly, these standard projections are iden-
tified through use of an authority:code combination, where the authority is an organisation name such as "EPSG"
or "IGNF", and the code is a unique number associated with a specific CRS. For instance, the common WGS 84
latitude/longitude CRS is known by the identifier EPSG: 432 6, and the web mapping standard CRS is EPSG: 3857.

Custom, user-created CRSs are stored in a user CRS database. See section Custom Coordinate Reference System for
information on managing your custom coordinate reference systems.

10.2 Layer Coordinate Reference Systems

In order to correctly project data into a specific target CRS, either your data must contain information about its
coordinate reference system or you will need to manually assign the correct CRS to the layer. For PostGIS layers,
QGIS uses the spatial reference identifier that was specified when that PostGIS layer was created. For data supported
by OGR or GDAL, QGIS relies on the presence of a recognized means of specifying the CRS. For instance, for the
Shapefile format this is a file containing an ESRI Well-Known Text (WKT) representation of the layer's CRS. This
projection file has the same base name as the . shp file and a . prj extension. For example, alaska.shp would
have a corresponding projection file named alaska.prj.

Whenever a layer is loaded into QGIS, QGIS attempts to automatically determine the correct CRS for that layer.
In some cases this is not possible, e.g. when a layer has been provided without retaining this information. You can
configure QGIS behavior whenever it cannot automatically determine the correct CRS for a layer:

1. Open Settings » R Options... » CRS
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Options — CRS x

¥ CRS for Projects

\f::;::__ General

When a new project is created

‘:.'\_“\\ System e Use CRS from First layer added

&

Use a default CRS | EPSG:4326 - WGS 84 >

#2 Transformations ¥ CRS for Layers

&

B8 Data Sources Default CRS for layers EPSG:4326 - WGS 84 -

/ When a new layer is created, or when a layer is loaded that has no CRS

@
Canvas & Legend

Rendering
e Leave as an unknown CRS (take no action)

Prompt for CRS
I,I Map Tools Use project CRS
g ol Use default layer CRS

H Digitizing Planimetric measurements

| Layout
l ayouts ©Help @cancel Qok

Gambar10.1: The CRS tab in the QGIS Options Dialog

2. Under the CRS for layers group, set the action to do when a new layer is created, or when a layer is loaded that
has no CRS. One of:

« '® Leave as unknown CRS (take no action): there will be no prompt to select a CRS when a layer without
CRS is loaded, defering CRS choice to a later time. Convenient when loading a lot of layers at once. Such

?

layers will be identifiable in the Layers panel by the £ icon next to them. They'll also be un-referenced,
with coordinates from the layer treated as purely numerical, non-earth values, i.e. the same behavior as
all layers get when a project is set to have no CRS.

e s Prompt for CRS: it will prompt you to manually select the CRS. Selecting the correct choice is
crucial, as a wrong choice will place your layer in the wrong position on the Earth's surface! Sometimes,
accompanying metadata will describe the correct CRS for a layer, in other cases you will need to contact
the original author of the data to determine the correct CRS to use.

e . Use project CRS

e i Use default layer CRS, as set in the Default CRS for layers combobox above.

Tip: To assign the same CRS to multiple layers that have no crs or have a wrong one in one operation:
1. Select the layers in the Layers panel

2. Press Ctrl+Shift+C. You could also right-click over one of the selected layers or go to Layer » Set CRS
of layer(s)
3. Find and select the right CRS to use

4. And press OK. You can confirm that it has been set correctly in the Source tab of the layers' properties dialog.

Note that changing the CRS in this setting does not alter the underlying data source in any way, rather it just changes
how QGIS interprets the raw coordinates from the layer in the current QGIS project.
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10.3 Project Coordinate Reference Systems

Every project in QGIS also has an associated Coordinate Reference System. The project CRS determines how data
is projected from its underlying raw coordinates to the flat map rendered within your QGIS map canvas.

QGIS supports "on the fly" CRS transformation for both raster and vector data. This means that regardless of the
underlying CRS of particular map layers in your project, they will always be automatically transformed into the
common CRS defined for your project. Behind the scenes, QGIS transparently reprojects all layers contained within
your project into the project's CRS, so that they will all be rendered in the correct position with respect to each other!

It is important to make an appropriate choice of CRS for your QGIS projects. Choosing an inappropriate CRS can
cause your maps to look distorted, and poorly reflect the real-world relative sizes and positions of features. Usually,
while working in smaller geographic areas, there will be a number of standard CRSs used within a particular country
or administrative area. It's important to research which CRSs are appropriate or standard choices for the area you
are mapping, and ensure that your QGIS project follows these standards.

By default, QGIS starts each new project using a global default projection. This default CRS is EPSG: 4326 (also
known as "WGS 84"), and it is a global latitude/longitude based reference system. This default CRS can be changed
via the CRS for New Projects setting in the CRS tab under Setfings » %X Options... (see Gambar.10.1). There is
an option to automatically set the project's CRS to match the CRS of the first layer loaded into a new project, or
alternatively you can select a different default CRS to use for all newly created projects. This choice will be saved for
use in subsequent QGIS sessions.

The project CRS can also be set through the CRS tab of the Project » Properties... dialog. It will also be shown in the
lower-right of the QGIS status bar.

Project Properties — CRS x
. Project Coordinate Reference System (CRS)
e
\, General No CRS (or unknown/non-Earth projection)
l Metadata Filter | ©.
‘% == Recently Used Coordinate Reference Systems
Coordinate Reference System Authority ID
% Default Styles WGS 84 EPSG:4326
i Data Sources
4 »
=. Relations 5
Predefined Coordinate Reference Systems Hide deprecated CRSs
Variables Coordinate Reference System Authority ID =
@ o WGS 72BE EPSG:4987
o~ Macros WGS 84 EPSG:4326
QGls server WGS 84 EPSG:4979 =

4 »
a Temporal WGS 84 4

WKT
GEOGCRS["WGS 84",
DATUM["World Geodetic System 1984",
ELLIPSDID["WGS 84",6378137,298.257223563,
L meT T PRETEE]

ten

w Datum TransFormations

oa| =

Source CRS Destination CRS Operation Allow Fallback Transforms

@Help @napply || @cancel

Gambar10.2: Project Properties Dialog

Available options are:

« L o CRS (or unknown/non-Earth projection): Checking this setting will disable ALL projection handling
within the QGIS project, causing all layers and map coordinates to be treated as simple 2D Cartesian coo-
rdinates, with no relation to positions on the Earth's surface. It can be used to guess a layer CRS (based on
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its raw coordinates or when using QGIS for non earth uses like role-playing game maps, building mapping or
microscopic stuff. In this case:

— No reprojection is done while rendering the layers: features are just drawn using their raw coordinates.
— The ellipsoid is locked out and forced to None/Planimetric.

— The distance and area units, and the coordinate display are locked out and forced to "unknown units"; all
measurements are done in unknown map units, and no conversion is possible.

* or an existing coordinate reference system that can be geographic, projected or user-defined. A preview of
the CRS extent on earth is displayed to help you select the appropriate one. Layers added to the project are
translated on-the-fly to this CRS in order to overlay them regardless their original CRS. Use of units and
ellipsoid setting are available and make sense and you can perform calculations accordingly.

Whenever you select a new CRS for your QGIS project, the measurement units will automatically be changed in the
General tab of the Project properties dialog (Project » Properties...) to match the selected CRS. For instance, some
CRS:s define their coordinates in feet instead of meters, so setting your QGIS project to one of these CRSs will also
set your project to measure using feet by default.

Tip: Setting the project CRS from a layer

You can assign a CRS to the project using a layer CRS:
1. In the Layers panel, right-click on the layer you want to pick the CRS
2. Select Set project CRS from Layer.

The project's CRS is redefined using the layer's CRS. Map canvas extent, coordinates display are updated accordingly
and all the layers in the project are on-the-fly translated to the new project CRS.

10.4 Coordinate Reference System Selector

This dialog helps you assign a Coordinate Reference System to a project or a layer, provided a set of projection
databases. Items in the dialog are:

« Filter: If you know the EPSG code, the identifier, or the name for a Coordinate Reference System, you can
use the search feature to find it. Enter the EPSG code, the identifier or the name.

* Recently used coordinate reference systems: If you have certain CRSs that you frequently use in your
everyday GIS work, these will be displayed in this list. Click on one of these items to select the associated
CRS.

* Coordinate reference systems of the world: This is a list of all CRSs supported by QGIS, including Geogra-
phic, Projected and Custom coordinate reference systems. To define a CRS, select it from the list by expanding
the appropriate node and selecting the CRS. The active CRS is preselected.

¢ PROJ text: This is the CRS string used by the PROJ projection engine. This text is read-only and provided
for informational purposes.

The CRS selector also shows a rough preview of the geographic area for which a selected CRS is valid for use. Many
CRSs are designed only for use in small geographic areas, and you should not use these outside of the area they were
designed for. The preview map shades an approximate area of use whenever a CRS is selected from the list. In
addition, this preview map also shows an indicator of the current main canvas map extent.
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10.5 Custom Coordinate Reference System

If QGIS does not provide the coordinate reference system you need, you can define a custom CRS. To define a CRS,

£
select I Custom CRS... from the Settings menu. Custom CRSs are stored in your QGIS user database. In addition
to your custom CRSs, this database also contains your spatial bookmarks and other custom data.

Defining a custom CRS in QGIS requires a good understanding of the PROJ projection library. To begin, refer to
"Cartographic Projection Procedures for the UNIX Environment - A User's Manual" by Gerald I. Evenden, U.S.
Geological Survey Open-File Report 90-284, 1990 (available at https://pubs.usgs.gov/of/1990/0f90-284/0fr90-284.
pdf).

This manual describes the use of proj and related command line utilities. The cartographic parameters used with
proj are described in the user manual and are the same as those used by QGIS.

The Custom Coordinate Reference System Definition dialog requires only two parameters to define a user CRS:
1. A descriptive name
2. The cartographic parameters in PROJ or WKT format

To create a new CRS:

1. Click the EII-I}:I Addnew CRS Hyytton

2. Enter a descriptive name

3. Select the format: it can be Proj String or WKT
4. Add the CRS Parameters.

Catatan: Prefer storing the CRS definition in WKT format

Although both Proj String and WKT formats are supported, it's highly recommended to store projection
definitions in the WKT format. Therefore, if the available definition is in the proj format, select that format,
enter the parameters and then switch to WKT format. QGIS will convert the definition to the WKT format
that you can later save.

5. Click Validate to test whether the CRS definition is an acceptable projection definition.
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Custom Coordinate Reference System Definition X

v Define

You can define your own custom Coordinate Reference System (CRS) here. The definition must conform
to a WKT or Proj string format for specifying a CRS.

Name Parameters ]
WGS 85 UTM 29N PROJCRS["unknown", BASEGEQOGCRS["unknown", DATUM["World Geodetic... -
Name WGS 85 UTM 29N
Format WKT (Recommended) -
PROJCRS["unknown", = Validate

BASEGEQGCRS["unknown",
DATUM["World Geodetic System 1984",
ELLIPSOID["WGS 84",6378137,298.257223563,
LENGTHUNIT["metre",1]],
Parameters ID["EPSG",6326]],
PRIMEM["Greenwich",0,
ANGLEUNIT["degree",0.0174532925199433],
ID["EPSG",8901]]],
CONVERSION["UTM zone 29N",
METHOD["Transverse Mercator", -

v Test

Use the text boxes below to test the CRS definition you are creating. Enter a coordinate where both the
lat/long and the transformed result are known (For example by reading off a map). Then press the
calculate button to see if the CRS definition you are creating is accurate.

Geographic / WGS84 Destination CRS
North 38.4 [4250293.2132 |
East |-9.45 la60706.6723 |
Calculate

©Help ©cancel Qok

Gambar10.3: Custom CRS Dialog

You can test your CRS parameters to see if they give sane results. To do this, enter known WGS 84 latitude and
longitude values in North and East fields, respectively. Click on Calculate, and compare the results with the known
values in your coordinate reference system.

10.5.1 Integrate an NTv2-transformation in QGIS

To integrate an NTv2 transformation file in QGIS you need one more step:

1. Place the NTv2 file (.gsb) in the CRS/Proj folder that QGIS uses (e.g. C: \0SGeo4W64\share\proj for
windows users)

2. Add nadgrids (+nadgrids=nameofthefile.qgsb) to the Proj definition in the Parameters field of the
Custom Coordinate Reference System Definition (Settings » Custom Projections...).

Gambar10.4: Setting an NTv2 transformation
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10.6 Datum Transformations

In QGIS, 'on-the-fly' CRS transformation is enabled by default, meaning that whenever you use layers with different
coordinate systems QGIS transparently reprojects them to the project CRS. For some CRS, there are a number of
possible transforms available to reproject to the project's CRS!

By default, QGIS will attempt to use the most accurate transformation available. However, in some cases this may not
be possible, e.g. whenever additional support files are required to use a transformation. Whenever a more accurate
transformation is available, but is not currently usable, QGIS will show an informative warning message advising
you of the more accurate transformation and how to enable it on your system. Usually, this requires download of
an external package of transformation support files, and extracting these to the proj folder under your QGIS user
profile folder.

If desired, QGIS can also prompt you whenever multiple possible transformations can be made between two CRSs,
and allow you to make an informed selection of which is the most appropriate transformation to use for your data.

This customization is done in the Settings » XN Options » Transformations tab menu under the Default datum tran-
sformations group:

* using Cig Ask for datum transformation if several are available: when more than one appropriate datum tran-
sformation exist for a source/destination CRS combination, a dialog will automatically be opened prompting
users to choose which of these datum transformations to use for the project. If the Make default checkbox
is ticked when selecting a transformation from this dialog, then the choice is remembered and automatically
applied to any newly created QGIS projects.

* or defining a list of appropriate datum transformations to use as defaults when loading a layer to a project or
reprojecting a layer.

Use the I:II-I:I-I:I button to open the Select Datum Transformations dialog. Then:

1. Choose the Source CRS of the layer, using the drop-down menu or the .4 Select CRS

widget.
2. Provide the Destination CRS in the same way.

3. A list of available transformations from source to destination will be shown in the table. Clicking a row
shows details on the settings applied and the corresponding accuracy and area of use of the transformation.
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Select Datum Transformations x

Multiple operations are possible for converting coordinates between these two Coordinate Reference
Systems. Please select the appropriate conversion operation, given the desired area of use, origins of your data, and
any other constraints which may alter the "fit for purpose" for particular transformation operations.

Source CRS EPSG:2964 - NAD27 / Alaska Albers v ||

Destination CRS | EPSG:4326 - WGS 84 - ||

Transformation Accuracy (meters) Area of Use
1 5 USA - Alaska, USA - Alaska including EEZ
2|Inverse of Alaska Albers + NAD27 to WGS 84 (7) 12 USA - Alaska, USA - Alaska mainland
3
4|Inverse of Alaska Albers + NAD27 to WGS 84 (3) 20 USA - Alaska, Canada - NAD27
5/Inverse of Alaska Albers + NAD27 to WGS 84 (13) 8 USA - Alaska, Canada - NWT:; Nunavut; Saskatchewan
6/Inverse of Alaska Albers + NAD27 to WGS 84 (14) 10 USA - Alaska, Canada - Yukon
7|Inverse of Alaska Albers + NAD27 to WGS 84 (10) 13 USA - Alaska, Canada - Alberta and British Columbia
8|Inverse of Alaska Albers + NAD27 to WGS 84 (21) 15 USA - Alaska, USA - Alaska - Aleutian Islands east of 180°E
9/Inverse of Alaska Albers + NAD27 to WGS 84 (22) 18 USA - Alaska, USA - Alaska - Aleutian Islands west of 180°W

Inverse of Alaska Albers + NAD27 to WGS 84 (85)

Scope: Accuracy at 67% confidence level is 0.15m onshore, 5m nearshore and undetermined
farther offshore.

Area of use: USA - Alaska, USA - Alaska including EEZ
Identifiers: INVERSE(EPSG):15020, DERIVED_FROM(EPSG):15864

+proj=pipeline +step +proj=unitconvert +xy in=us-ft +xy out=m +step +inv
+proj=aea +lat 0=50 +lon 0=-154 +lat 1=55 +lat 2=65 +x 0=0 +y 0=0
+ellps=clrk66 +step +proj=hgridshift +grids=alaska +step +proj=unitconvert
+Xy_in=rad +xy out=deg

Show superseded transforms V| Allow Fallback transforms if preferred operation fails

@Help Ocancel Qok

Gambar10.5: Selecting a preferred default datum transformation

In some cases a transformation may not be available for use on your system. In this case, the transforma-
tion will still be shown (greyed) in this list but can not be picked until you install the required package
of transformation support. Usually, a button is provided to download and install the corresponding grid,
which is then stored under the proj folder in the active user profile directory.

4. Find your preferred transformation and select it

5. Set whether you i Allow fallback transforms if preferred operation fails
6. Click OK.

A row is added to the table under Default Datum Transformations with information about the Source CRS,
the Destination CRS, the Operation applied for the transformation and whether Allow fallback Transforms
is enabled.

From now, QGIS automatically uses the selected datum transformations for further transformation between

these two CRSs until you remove it (E') from the list or change the entry ( .F” ) in the list.
Datum transformations set in the Settings » X Options » Transformations tab will be inherited by all new QGIS
projects created on the system. Additionally, a particular project may have its own specific set of transformations
specified via the CRS tab of the Project properties dialog (Project » Properties...). These settings apply to the current
project only.
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Bag 11

Peralatan Umum

11.1 Konteks Bantuan

Whenever you need help on a specific topic, you can access the corresponding page in the current User Manual via
the Help button available in most dialogs --- please note that third-party plugins can point to dedicated web pages.

11.2 Panels

By default, QGIS provides many panels to work with. Some of these panels are described below while others may
be found in different parts of the document. A complete list of default panels provided by QGIS is available via the
View » Panels » menu and mentioned at Panels.

11.2.1 Layers Panel

The Layers panel (also called the map 1legend) lists all the layers in the project and helps you manage their visibility.
You can show or hide it by pressing Ct r1+1. A layer can be selected and dragged up or down in the legend to change
the Z-ordering. Z-ordering means that layers listed nearer the top of the legend are drawn over layers listed lower
down in the legend.

Catatan: The Z-ordering behavior can be overridden by the Layer Order panel.

At the top of the Layers panel, a toolbar allows you to:

. “Qf/ Open the layer styling dock (7). oo0]e the layer styling panel on and off.

i

. 4] Add new group

o @, Manage Map Themes. contro] visibility of layers and arrange them in different map themes.

. ? Filter Legend by Map Content - o}y the Jayers that are set visible and whose features intersect the current map
canvas have their style rendered in the layers panel. Otherwise, a generic NULL symbol is applied to the layer.
Based on the layer symbology, this is a convenient way to identify which kind of features from which layers
cover your area of interest.
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. afd Filier Legend by Expression. anply an expression to remove styles from the selected layer tree that have no feature
satisfying the condition. This can be used to highlight features that are within a given area/feature of another
layer. From the drop-down list, you can edit and clear the expression currently applied.

o [ s an or P cotapse an layers and groups in the layers panel.

. Q Remove Layer/Group oyrrently selected.

Layers Panel =
« 0l ® T ¢ F 2 !

Gambarl1.1: Layer Toolbar in Layers Panel

Catatan: Tools to manage the layers panel are also available for map and legend items in print layouts

Configuring map themes

The @~ ManageMap Themes qr65_down button provides access to convenient shortcuts to manipulate visibility of the
layers in the Layers panel:

® Show All Layers

"= Hide All Layers

o @ Show Selected Layers

~ Hide Selected Layers
. :-b; Toggle Selected Layers: changes the visibility of the first selected layer in the panel, and applies that state
to the other selected layers. Also accesible through Space shortcut.

* Toggle Selected Layers Independently: changes the visibility status of each selected layer

. Hide Deselected Layers

Beyond the simple control of layer visibility, the @~ Manage Map Themes meny allows you to configure Map Themes in

the legend and switch from one map theme to another. A map theme is a snapshot of the current map legend that
records:

* the layers set as visible in the Layers panel
« and for each visible layer:
— the reference to the sryle applied to the layer

— the visible classes of the style, ie the layer checked node items in the Layers panel. This applies to
symbologies other than the single symbol rendering

— the collapsed/expanded state of the layer node(s) and the group(s) it's placed inside
To create a map theme:
1. Check a layer you want to show
2. Configure the layer properties (symbology, diagram, labels...) as usual

3. Expand the Style » menu at the bottom and click on Add... to store the settings as a new style embedded in the
project
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Catatan: A map theme does not remember the current details of the properties: only a reference to the
style name is saved, so whenever you apply modifications to the layer while this style is enabled (eg change the
symbology rendering), the map theme is updated with new information.

4. Repeat the previous steps as necessary for the other layers
5. If applicable, expand or collapse groups or visible layer nodes in the Layers panel
6. Click on the "~ Manage Map Themes tytton on top of the panel, and Add Theme...
7. Enter the map theme's name and click OK
The new theme is listed in the lower part of the ®~ drop-down menu.

You can create as many map themes as you need: whenever the current combination in the map legend (visible layers,
their active style, the map legend nodes) does not match any existing map theme contents as defined above, click on
Add Theme... to create a new map theme, or use Replace Theme » to update a map theme. You can rename the
active map theme with Rename Current Theme... or use the Remove Current Theme button to delete it.

Map themes are helpful to switch quickly between different preconfigured combinations: select a map theme in the
list to restore its combination. All configured themes are also accessible in the print layout, allowing you to create
different map items based on specific themes and independent of the current main canvas rendering (see Map item
layers).

Overview of the context menu of the Layers panel

At the bottom of the toolbar, the main component of the Layers panel is the frame listing vector or raster layers
added to the project, optionally organized in groups. Depending on the item selected in the panel, a right-click shows
a dedicated set of options presented below.

Option Vector Layer | Raster Layer | Group
o o

9‘ Zoom to Layer/Group

T
'
9‘ = Zoom to Selection

oo . .
& Show in Overview

Show Feature Count

Copy Layer/Group

LR
LR

Rename Layer/Group

)
L?—’ Zoom to Native Resolution (100%)

Stretch Using Current Extent

N8 §

L

i Update SQL Layer...
E?J Add Group o

E Duplicate Layer g i

Q Remove Layer/Group... g i

Move Out of Group . .

Move to Top i o o
Move to Bottom o i i
Check and all its Parents . g

Group Selected i i

Open Attribute Table .

berlanjut ke halaman berikutnya
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Tabel 11.1 - lanjutan dari halaman sebelumnya
Option Vector Layer | Raster Layer | Group

L

4 Toggle Editing

g Current Edits »
Filter...

Change Data Source...

Repair Data Source...

Actions on selections » (in edit mode)

» Duplicate Feature

» Duplicate Feature and Digitize

Set Layer Scale Visibility...

Zoom to Visible Scale
Set CRS »
» Set Layer/Group CRS...

LR AR R

LR

» Set Project CRS from Layer
Set Group WMS Data...

&l Mutually Exclusive Group

Check and all its children (Ctrl-click)
Uncheck and all its children (Ctri-click)

Make Permanent

] 8888 K

Export »

LR

» Save As...

» Save Features As...

» Save Selected Features As...

» Save As Layer Definition File...
» Save As QGIS Layer Style File...
Styles »

» Copy Style

» Paste Style
> Add...

LR

» Rename Current...

» Edit symbol...

» Copy Symbol

» Paste Symbol

NS 88

LY

Properties...

Table: Context menu from Layers Panel items

For GRASS vector layers, # Tozgle editing jg ot available. See section Digitizing and editing a GRASS vector layer for
information on editing GRASS vector layers.
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Interact with groups and layers
Layers in the legend window can be organized into groups. There are two ways to do this:
1. Press the L@ icon to add a new group. Type in a name for the group and press Enter. Now click on an

existing layer and drag it onto the group.

2. Select some layers, right-click in the legend window and choose Group Selected. The selected layers will
automatically be placed in a new group.

To move a layer out of a group, drag it out, or right-click on it and choose Move Out of Group: the layer is moved
from the group and placed above it. Groups can also be nested inside other groups. If a layer is placed in a nested
group, Move Out of Group will move the layer out of all nested groups.

To move a group or layer to the top of the layer panel, either drag it to the top, or choose Move fo Top. If you use
this option on a layer nested in a group, the layer is moved to the top in its current group. The Move to Bottom option
follows the same logic to move layers and groups down.

The checkbox for a group will show or hide the checked layers in the group with one click. With Ctr1 pressed, the
checkbox will also turn on or off all the layers in the group and its sub-groups.

Ctrl-click on a checked / unchecked layer will uncheck / check the layer and all its parents.

Enabling the Mutually Exclusive Group option means you can make a group have only one layer visible at the same
time. Whenever a layer within the group is set visible the others will be toggled not visible.

It is possible to select more than one layer or group at the same time by holding down the Ct r1 key while clicking
additional layers. You can then move all selected layers to a new group at the same time.

You may also delete more than one layer or group at once by selecting several items with the Ctr1 key and then
pressing Ct r1+D: all selected layers or groups will be removed from the layers list.

More information on layers and groups using indicator icon

In some circumstances, icons appears next to the layer or group in the Layers panel to give more information about
the layer/group. These symbols are:

« ¥ toindicate that the layer is in edit mode and you can modify the data
. y to indicate that the layer being edited has some unsaved changes

. Il'? to indicate a filter applied to the layer. Hover over the icon to see the filter expression and double-click to
update the setting

. Do identify layers that are required in the project, hence non removable

o @3 to identify an embedded group or layer and the path to their original project file

« Mo identify a layer whose data source was not available at the project file opening (see Handling broken file

paths). Click the icon to update the source path or select Repair Data Source... entry from the layer contextual
menu.

. [:j to remind you that the layer is a temporary scratch layer and its content will be discarded when you close
this project. To avoid data loss and make the layer permanent, click the icon to store the layer in any of the
OGR vector formats supported by QGIS.

.9

£ to identify a layer that has no/unknown CRS

. @ to identify a temporal layer controlled by canvas animation
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Editing vector layer style
From the Layers panel, you have shortcuts to change the layer rendering quickly and easily. Right-click on a vector
layer and select Styles » in the list in order to:

* see the sryles currently applied to the layer. If you defined many styles for the layer, you can switch from one
to another and your layer rendering will automatically be updated on the map canvas.

* copy part or all of the current style, and when applicable, paste a copied style from another layer

Tip: Quickly share a layer style

From the context menu, copy the style of a layer and paste it to a group or a selection of layers: the style is
applied to all the layers that are of the same type (vector/raster) as the original layer and, for vector layers, have
the same geometry type (point, line or polygon).

 rename the current style, add a new style (which is actually a copy of the current one) or delete the current style
(when multiple styles are available).

Catatan: The previous options are also available for raster or mesh layers.

* update the symbol color using a Color Wheel. For convenience, the recently used colors are also available at
the bottom of the color wheel.

o Edit Symbol...: open the Symbol Selector dialog and change feature symbol (symbol, size, color...).
When using a classification symbology type (based on categorized, graduated or rule-based), the aforementioned
symbol-level options are available from the class entry context menu. Also provided are the b” Toggle Items, -

Show All Items and ~= Hide All Items entries to switch the visibility of all the classes of features. These avoid
(un)checking items one by one.

Tip: Double-clicking a class leaf entry also opens the Symbol Selector dialog.

11.2.2 Layer Styling Panel

The Layer Styling panel (also enabled with Ct r 1+3) is a shortcut to some of the functionalities of the Layer Properties
dialog. It provides a quick and easy way to define the rendering and the behavior of a layer, and to visualize its effects
without having to open the layer properties dialog.

In addition to avoiding the blocking (or "modal") layer properties dialog, the layer styling panel also avoids cluttering
the screen with dialogs, and contains most style functions (color selector, effects properties, rule edit, label substitu-
tion...): e.g., clicking color buttons inside the layer style panel causes the color selector dialog to be opened inside
the layer style panel itself rather than as a separate dialog.

From a drop-down list of current layers in the layer panel, select an item and:
* Depending on the layer type, set:

- (,\*/ Symbology, Transparency, and \“= Histogram properties for raster layer. These options are the
same as in the Raster Properties Dialog.

- ‘Q*/ Symbology, ‘2t=! Labels, % Mask and @ 3D View properties for vector layer. These options are
the same as in the The Vector Properties Dialog and can be extended by custom properties introduced by
third-party plugins.
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- Symbology and @ 3D View properties for mesh layer. These options are the same as in the Mesh
Dataset Properties.

=
¢ Manage the associated style(s) in the “==1 Style Manager (more details at Managing Custom Styles).

 See the ' History of changes you applied to the layer style in the current project: you can therefore cancel
or restore to any state by selecting it in the list and clicking Apply.

For Vector Tile layers there is an option to show oA Visible rules only. This is very useful if you just want to work
with rules that fall inside the current map canvas zoom level.

Another powerful feature of this panel is the o Live update checkbox. Tick it to render your changes immediately
on the map canvas: you no longer need to click the Apply button.
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Layer Styling £
-/ rivers - |
& | = single symbol - |
e &3
— Simple line
Unit Millimeters v

Gpacity —:l | 100,0 %

Color | (NN ~

width | 0,26000 =y =

' 2 Topology a|~| &

topo foot topo hydrology  topo main road

-

|:| E= 'Save Symbol... | |Advanced |

P Layer Rendering
|E| |E| v| Live update | «/Apply |
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11.2.3 Layer Order Panel

By default, layers shown on the QGIS map canvas are drawn following their order in the Layers panel: the higher a
layer is in the panel, the higher (hence, more visible) it'll be in the map view.

You can define a drawing order for the layers independent of the order in the layers panel with the Layer Order panel

enabled in View » Panels » menu or with Ct r1+9. Check oA Control rendering order underneath the list of layers
and reorganize the layers in the panel as you want. This order becomes the one applied to the map canvas. For
example, in Gambar.11.3, you can see that the airports features are displayed over the alaska polygon despite
those layers' respective placement in the Layers panel.

Unchecking oA Control rendering order will revert to default behavior.

Layers Panel 5] . .
-
& [l ® T f [ S ) - * NOME .
L ]
— N e L] F 4
v [ [ Boundaries Group ‘. .e 5
_ i .
lE]' regions ‘Q . . F
& alaska ." s o .
— s -
v @ [ water Group . é '}
- rivers a :
p o WADE HAMPTQN .
majrivers ® '
— ! o % . ] o
&= lakes ] . R .
~ |l swamp ':.'. s -
v @ @ groupt . e B
& - popp e O
[& airports -
Layers Panel | Browser Panel A . . .
-~ .. BETHEL
Layer Order Panel 5] e - .
- A . « @ i e * . 'Q l'
& airports . . .
& popp "t
-
_ L
storagep - L L
"~ rivers k2 %
. -
p— -
& regions !
& lakes e -
.
I .

& control rendering order

Gambarl1.3: Define a layer order independent of the legend

11.2.4 Overview Panel

The Overview panel (Ct r1+8) displays a map with a full extent view of some of the layers. The Overview map is
filled with layers using the Show in Overview option from the Layer menu or in the layer contextual menu. Within
the view, a red rectangle shows the current map canvas extent, helping you quickly to determine which area of the
whole map you are currently viewing. If you click-and-drag the red rectangle in the overview frame, the main map
view extent will update accordingly.

Note that labels are not rendered to the map overview even if the layers used in the map overview have been set up
for labeling.
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11.2.5 Log Messages Panel

When loading or processing some operations, you can track and follow messages that appear in different tabs using

the Q Log Messages Panel. It can be activated using the most right icon in the bottom status bar.

11.2.6 Undo/Redo Panel

For each layer being edited, the Undo/Redo (Ct r1+5) panel shows the list of actions carried out, allowing you quickly
to undo a set of actions by selecting the action listed above. More details at Undo and Redo edits.

11.2.7 Statistical Summary Panel

The Statistics panel (Ct r1+6) provides summarized information on any vector layer. This panel allows you to select:

* the vector layer to compute the statistics on

¢ the column to use, or an 8 expression

* the statistics to return using the drop-down button at the bottom-right of the dialog. Depending on the field's

(or expression's values) type, available statistics are:

Statistics

St

—
=
>

«Q

Integer

T
o
o

—

Tanggal

Count

.

Count Distinct Value

Count Missing value

CARR

Sum

Mean

] Q8 ®

Standard Deviation

Standard Deviation on Sample

Minimal value

Maximal value

Range

LR

Minority

Majority

R K8

Variety

First Quartile

Third Quartile

Inter Quartile Range

AR R R

eS8 8§

Minimum Length

Maximum Length

Mean Length

LR

Table: Statistics available for each field type

The statistical summary can be:

« returned for the whole layer or A selected features only
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(|
* recalculated using the %= button when the underlying data source changes (eg, new or removed features/fields,
attribute modification)

. copied to the clipboard and pasted as a table in another application

Statistics Panel 3]

L]

2" airports

L]

1.2 ELEV | €]
Statistic Value v Count
Count 76 v sum
sum 22758 v Mean
v Median
Mean 299.447
v Stdev (pop)
Median 109.5 v St dev (sample)
St dev (pop) 408.874 + Minimum
- :
st dev (sample)  411.591 Maximum
' Range
Minimum g Minority
Maximum 1569 ~ Majority
Range 1560 v Variety
- v Q1
Minority 24 v Q3
Majority 18 v IQR
\fariabe cz v Missing (null) values

("] selected features only ~ |3—

Gambarl1.4: Show statistics on a field

11.3 Proyek-proyek Nesting

Sometimes, you'd like to keep some layers in different projects, but with the same style. You can either create a
default style for these layers or embed them from another project to save time and effort.

Embed layers and groups from an existing project has some advantages over styling:
¢ All types of layers (vector or raster, local or online...) can be added

* Fetching groups and layers, you can keep the same tree structure of the "background" layers in your different
projects

¢ While the embedded layers are editable, you can't change their properties such as symbology, labels, forms,
default values and actions, ensuring consistency across projects

* Modify the items in the original project and changes are propagated to all the other projects
If you want to embed content from other project files into your project, select Layer » Embed Layers and Groups:

1. Click the ... button to look for a project: you can see the content of the project (see Gambar.11.5)

2. Hold down Ctrl (or X Cmd) and click on the layers and groups you wish to retrieve
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3. Click OK

The selected layers and groups are embedded in the Layers panel and displayed on the map canvas. An icon is
added next to their name for recognition and hovering over displays a tooltip with the original project file path.

(] Select layers and groups to embed

Project file [qgis_sample_datafprojectsjrelations.qgsl]

airports
regions

Cancel | OK |
Gambarl1.5: Select layers and groups to embed

Like any other layer, an embedded layer can be removed from the project by right-clicking on the layer and clicking

|1 Remove

Tip: Change rendering of an embedded layer

It's not possible to change the rendering of an embedded layer, unless you make the changes in the original project file.
However, right-clicking on a layer and selecting Duplicate creates a layer which is fully-featured and not dependent
on the original project. You can then safely remove the linked layer.

11.4 Working with the map canvas

11.4.1 Rendering

By default, QGIS renders all visible layers whenever the map canvas is refreshed. The events that trigger a refresh of
the map canvas include:

¢ adding a layer

* panning or zooming

* resizing the QGIS window

* changing the visibility of a layer or layers

QGIS allows you to control the rendering process in a number of ways.

Scale Dependent Rendering

Scale-dependent rendering allows you to specify the minimum and maximum scales at which a layer (raster or vector)
will be visible. To set scale-dependent rendering, open the Properties dialog by double-clicking on the layer in the

legend. On the Rendering tab, tick oA Scale dependent visibility and enter the Minimum (exclusive) and Maximum
(inclusive) scale values.

You can also activate scale dependent visibility on a layer from the Layers panel. Right-click on the layer and in the
context menu, select Set Layer Scale Visibility.

The ux_:% Set to current canvas scale fy,tton allow you to use the current map canvas scale as boundary of the range visibility.
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Catatan: When a layer is not rendered in the map canvas because the map scale is out of its visibility scale range,
the layer is greyed in the Layers panel and a new option Zoom to Visible Scale appears in the layer context menu.
Select it and the map is zoomed to the layer's nearest visibility scale.

Mengontrol Rendering Peta

Map rendering can be controlled in various ways, as described below.
Menunda Rendering

To suspend rendering, click the g Render checkbox in the bottom-right corner of the status bar. When i Render
is not checked, QGIS does not redraw the canvas in response to any of the events described in the section Rendering.
Examples of when you might want to suspend rendering include:

* adding many layers and symbolizing them prior to drawing
* adding one or more large layers and setting scale dependency before drawing
¢ adding one or more large layers and zooming to a specific view before drawing

* any combination of the above

Aktifkan kotak centang o Render mengaktifkan rendering dan dan menyebabkan refresh langsung dari kanvas peta.

Pengaturan Lapisan Tambah Opsi
You can set an option to always load new layers without drawing them. This means the layer will be added to the

map, but its visibility checkbox in the legend will be unchecked by default. To set this option, choose menu option

Settings » Options and click on the Rendering tab. Uncheck g By default new layers added to the map should be
displayed. Any layer subsequently added to the map will be off (invisible) by default.

Menghentikan Rendering

To stop the map drawing, press the Esc key. This will halt the refresh of the map canvas and leave the map partially
drawn. It may take a bit of time between pressing Esc for the map drawing to halt.

Mempengarui Kualitas Rendering

QGIS has an option to influence the rendering quality of the map. Choose menu option Settings » Options, click on

the Rendering tab and select or deselect A Make lines appear less jagged at the expense of some drawing performance.
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Mempercepat rendering

There are some settings that allow you to improve rendering speed. Open the QGIS options dialog using Settings »
Options, go to the Rendering tab and select or deselect the following checkboxes:

. & Use render caching where possible to speed up redraws.
. & Render layers in parallel using many CPU cores and then set the . Max cores to use.

* The map renders in the background onto a separate image and each oA Map Update interval, the content from
this (off-screen) image will be taken to update the visible screen representation. However, if rendering finishes
faster than this duration, it will be shown instantaneously.

¢ With oA Enable Feature simplification by default for newly added layers, you simplify features' geometry (fewer
nodes) and as a result, they display more quickly. Be aware that this can cause rendering inconsistencies.

11.4.2 Zooming and Panning

There are multiple ways to zoom and pan to an area of interest. You can use the Map Navigation toolbar, the mouse
and keyboard on the map canvas and also the menu actions from the View menu and the layers' contextual menu in
the Layers panel.

Icon Label Usage Vi- | Map La-
ew | Na- yer
me- vi- | Cor

nu | ga-| te-
tion| xtu-
To-| al
ol- | Mes
bar| nu
" O | Pan Map When activated, left click anywhere on the map canvas to pan the map at o &
the cursor position. You can also pan the map by holding down the left
mouse button and dragging the map canvas.
# | Zoom In When activated, left click anywhere on the map canvas to zoom in one N
level. The mouse cursor position will be the center of the zoomed area
of interest. You can also zoom in to an area by dragging a rectangle on
the map canvas with the left mouse button.
& | Zoom Out When activated, left click anywhere on the map canvas to zoom out one TN

level. The mouse cursor position will be the center of the zoomed area
of interest. You can also zoom out from an area by dragging a rectangle
on the map canvas with the left mouse button.

% | Pan Map to | Pan the map to the active layer's selected features.
Selection

%) | Zoom To Se- | Zoom to the active layer's selected features.
lection

% | Zoom To La- | Zoom to the active layer's extent.

yer
»4 | Zoom Full Zoom to the extent of all the layers in the project.
Jd | Zoom Last Zoom the map to the previous extent in history.
44 | Zoom Next Zoom the map to the next extent in history.

g8 8§ &8 §
g8 8§ & §

]

¥ | Zoom to Nati- | Zoom the map to a level where one pixel of the active raster layer covers
ve Resolution | one screen pixel.

A Zoom factor can be set under the Settings » X Options » Map tools menu to define the scale behavior while
zooming. There, you can also set a list of Predefined Scales that will be available at the bottom of the map canvas.
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With the Mouse on the Map Canvas

m @ @
In addition to using the {U Pan 227 ZoomIn apd " Zoom Out 05 described above, you can hold the mouse wheel

inside of the map canvas and drag the mouse cursor (on macOS, you may need to hold down the cmd key). You can
also roll the mouse wheel to zoom in and out on the map. The mouse cursor position will be the center of the zoomed
area of interest. Holding down Ct r1 while rolling the mouse wheel results in a finer zoom.

With the Keyboard on the Map Canvas

Holding down spacebar on the keyboard and moving the mouse cursor will pan the map the same way dragging
Li}
the map canvas with {r_fl Pan does.

Panning the map is possible with the arrow keys. Place the mouse cursor inside the map area, and press on the arrow
keys to pan up, down, left and right.

The PgUp and PgDown keys on the keyboard will cause the map display to zoom in or out following the zoom factor
set. Pressing Ct r1++ or Ct r1+- also performs an immediate zoom in/out on the map canvas.

When certain map tools are active (Identify, Measure...), you can perform a zoom by holding down Shift and
dragging a rectangle on the map to zoom to that area. This is not enabled for selection tools (since they use Shift
for adding to selection) or edit tools.

11.4.3 Bookmark Spasial

Spatial Bookmarks allow you to "bookmark" a geographic location and return to it later. By default, bookmarks
are saved in the user's profile (as User Bookmarks), meaning that they are available from any project the user opens.
They can also be saved for a single project (named Project Bookmarks) and stored within the project file, which can
be helpful if the project is to be shared with other users.

Membuat Bookmark

Membuat Bookmark

1. Zoom and pan to the area of interest.

0
2. Select the menu option View » [' New Spatial Bookmark..., press Ct r1+B or right-click the Spatial
Bookmarks entry in the Browser panel and select New Spatial Bookmark. The Bookmark Editor dialog opens.
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Name

Group

swellendam

¥ Extent (current: map view)

North |-4030139.5415

West |2274563.3752

CRS

South |-4032646.4686

Calculate from Layer ~

EPSG:3857 - WGS 84 / Pseudo-Mercator

saved in | User Bookmarks

@Help

Map Canvas Extent

East |2277361.3439

Draw on Canvas

% cancel || Plsave

Gambarl1.6: The Bookmark Editor Dialog

3. Enter a descriptive name for the bookmark

4. Enter or select a group name in which to store related bookmarks

5. Select the extent of the area you wish to save, using the extent selector; the extent can be calculated from a
loaded layer extent, the current map canvas or drawn over the current map canvas.

6. Indicate the CRS to use for the extent

7. Select whether the bookmark will be Saved in User Bookmarks or Project Bookmarks

8. Press Save to add the bookmark to the list

Catatan Anda bisa memiliki bookmark banyak dengan satu nama.

Bekerja dengan Bookmark

To use and manage bookmarks, you can either use the Spatial Bookmarks panel or Browser.

Select View »

Select View »
panel.

Show Bookmarks or Ct r1+Shift+B to show the

You can perform the following tasks:

Show Spatial Bookmark Manager or press Ct r1+7 to open the Spatial Bookmarks Manager panel.

Spatial Bookmarks entry in the Browser

Task

Spatial Bookmark Manager

Browser

Zoom to a Book-
mark

Double-click on it, or select the bookmark

f m‘
and press the &~ Zoom to bookmark but-
ton.

Double-click on it, drag and drop it to the
map canvas, or right-click the bookmark
and select Zoom to Bookmark.

Select the bookmark and click the [ De-
lete bookmark button. Confirm your choice.

Right-click the bookmark and select Delete
Spatial Bookmark. Confirm your choice.

Delete a book-
mark

Export book-
marks to XML

Click the { Import/Export Bookmarks

button and select e=a Export. All the bo-
okmarks (user or project) are saved in an
xml file.

Select one or more folders (user or project)
or subfolders (groups), then right-click and

select m=a Export Spatial Bookmarks.... The
selected bookmark subset is saved.

berlanjut ke halaman berikutnya
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Tabel 11.3 - lanjutan dari halaman sebelumnya

Task Spatial Bookmark Manager Browser
Import book- | Click the { Import/Export Bookmarks | Right-click the Spatial Bookmarks entry or
marks from XML button and select s Import. All book- ﬁ;le of its foldeirs d(utser or pI‘QLeC'[) tor.sube;
marks in the XML file are imported as user ers (groups) to determine where to impor
bookmarks. the bookmarks, then select m=a Import Spa-
tial Bookmarks. If performed on the Spatial
Bookmarks entry, the bookmarks are added
to User Bookmarks.
Edit bookmark You can change a bookmark by changing | Right-click the desired bookmark and sele-

the values in the table. You can edit the na-
me, the group, the extent and if it is stored
in the project or not.

ct Edit Spatial Bookmark.... The Bookmark
Editor will open, allowing you to redefine
every aspect of the bookmark as if you we-
re creating it for the first time.

You can also drag and drop the bookmark
between folders (user and project) and su-
bfolders (groups).

You can also zoom to bookmarks by typing the bookmark name in the /locator.

11.4.4 Dekorasi

Decorations include Grid, Title Label, Copyright Label, Image, North Arrow, Scale Bar and Layout Extents. They
are used to 'decorate’ the map by adding cartographic elements.

Kisi (Grid)

E Grid allows you to add a coordinate grid and coordinate annotations to the map canvas.

1. Select menu option View » Decorations » Grid... to open the dialog.

11.4. Working with the map canvas
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Grid Properties (]

v Enable Grid

Grid type Line -
Linesymbol |=========2sccccscccnnnccnnns -
X 5000
Interval
¥ 5000
X 0
Offset
Y 0

Update Interval / Offset from

Canvas Extents Active Raster Layer
v Draw Annotation

Annotation direction | Horizontal and Vertical -
Annotation font Font v
Distance to map frame | 1,00 =

Coordinate precision |0
@Help < Apply || % cancel < OK

Gambarl11.7: The Grid Dialog

2. Tick oA Enable grid and set grid definitions according to the layers loaded in the map canvas:
* The Grid type: it can be Line or Marker
 The associated Line symbol or marker symbol used to represent the grid marks
» The Interval X and Interval Y between the grid marks, in map units

e An Offset X and Offset Y distance of the grid marks from the bottom left corner of the map canvas, in
map units

» The interval and offset parameters can be set based on the:
— Canvas Extents: generates a grid with an interval that is approximatively 1/5 of the canvas width

— Active Raster Layer resolution

3. Tick A Draw annotations to display the coordinates of the grid marks and set:
» The Annotation direction, ie how the labels would be placed relative to their grid line. It can be:
— Horizontal or Vertical for all the labels
— Horizontal and Vertical, ie each label is parallel to the grid mark it refers to

— Boundary direction, ie each label follows the canvas boundary, and is perpendicular to the grid mark
it refers to

» The Annotation font (text formatting, buffer, shadow...) using the font selector widget

» The Distance to map frame, margin between annotations and map canvas limits. Convenient when expor-
ting the map canvas eg to an image format or PDF, and avoid annotations to be on the "paper" limits.

» The Coordinate precision

4. Click Apply to verify that it looks as expected or OK if you're satisfied.
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Title Label

-rﬂ Title Label allows you to decorate your map with a Title.
To add a Title Label decoration:

1. Select menu option View » Decorations » Title Label... to open the dialog.

Title Label Decoration .

v| Enable Title Label

Title label text

Airports in Alaska

Insert an Expression...

Font Fank W

Background bar color | AR |

Placement Top Center -
Margin from edge Horizontal |0 <] Vertical | 2 </ Millimeters -
@Help </ Apply || % Cancel

Gambar11.8: The Title Decoration Dialog

2. Make sure Cif Enable Title Label is checked

3. Enter the title text you want to place on the map. You can make it dynamic using the Insert or Edit an Expres-
sion... button.

4. Choose the Font for the label using the font selector widget with full access to QGIS text formatting options.
Quickly set the font color and opacity by clicking the black arrow to the right of the font combo box.

5. Select the color to apply to the title's Background bar color.

6. Choose the Placement of the label in the canvas: options are Top left, Top Center (default), Top Right, Bottom
left, Bottom Center and Bottom Right.

7. Refine the placement of the item by setting a horizontal and/or vertical Margin from Edge. These values can
be in Millimeters or Pixels or set as a Percentage of the width or height of the map canvas.

8. Click Apply to verify that it looks as expected or OK if you're satisfied.
Copyright Label

& Copyright Label can be used to decorate your map with a Copyright label.
To add this decoration:

1. Select menu option View » Decorations w Copyright Label... to open the dialog.
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Copyright Label Decoration o

v Enable Copyright Label

Copyright label text
© Organisation 2018

Insert an Expression...
Font

Font M

Placement Bottom right -

Margin from edge Horizontal |0 | Vertical 0 Millimeter -

@Help  Apply | % cancel oK

Gambarl1.9: The Copyright Decoration Dialog

Make sure g Enable Copyright Label is checked

3. Enter the copyright text you want to place on the map. You can make it dynamic using the Insert or Edit an
Expression... button.

Choose the Font for the label using the font selector widget with full access to QGIS text formatting options.
Quickly set the font color and opacity by clicking the black arrow to the right of the font combo box.

Choose the Placement of the label in the canvas: options are Top left, Top Center, Top Right, Bottom left, Bottom
Center, and Bottom Right (default for Copyright decoration)

Refine the placement of the item by setting a horizontal and/or vertical Margin from Edge. These values can
be in Millimeters or Pixels or set as a Percentage of the width or height of the map canvas.

. Click Apply to verify that it looks as expected or OK if you're satisfied.
Image Decoration

= Image allows you to add an image (logo, legend, ..) on the map canvas.
To add an image:

1. Select menu option View » Decorations » Image... to open the dialog.

b Image Decoration + X
v| Enable Image [}
Image path fimages/icons/qgis-icon-minimal-black.svg
Color Al (N ~ | stroke | N -
’. Size 16.00 mm a |
Placement Top Left -
Margin from edge Horizontal | 20 & || Vertical | 20 €@ |7 | |Pixels -
@Help o Apply *® Cancel o OK

Gambar11.10: The Image Decoration Dialog

2. Make sure i Enable Image is checked

3. Select a bitmap (e.g. png or jpg) or SVG image using the ... B¢ button
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4. If you have chosen a parameter enabled SVG then you can also set a Fill or Stroke (outline) color. For bitmap
images, the color settings are disabled.

5. Set a Size of the image in mm. The width of selected image is used to resize it to given Size.

6. Choose where you want to place the image on the map canvas with the Placement combo box. The default
position is Top Left.

7. Set the Horizontal and Vertical Margin from (Canvas) Edge. These values can be set in Millimeters, Pixels or
as a Percentage of the width or height of the map canvas.

8. Click Apply to verify that it looks as expected and OK if you're satisfied.
Panah Utara

A] North Arrow allows you to add a north arrow on the map canvas.
To add a north arrow:

1. Select menu option View » Decorations » North Arrow... to open the dialog.

North Arrow Decoration x|

v| Enable north arrow

Color Fill B - Outline -
Size 16.00 mm a s

I Custom SVG
-*- Angle v| Automatic
Placement Horizontal | 0 < | Vertical |0 S| |Millimeter -

Margin from edge Bottom left -

Help Apply Cancel oK

Gambarl1.11: The North Arrow Dialog

Make sure Cf Enable north arrow is checked
Optionally change the color and size, or choose a custom SVG
Optionally change the angle or choose Automatic to let QGIS determine the direction

Optionally choose the placement from the Placement combo box

A T

Optionally refine the placement of the arrow by setting a horizontal and/or vertical Margin from (Canvas) Edge.
These values can be in Millimeters or Pixels or set as a Percentage of the width or height of the map canvas.

7. Click Apply to verify that it looks as expected and OK if you're satisfied.
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Bar Skala

& Scale Bar adds a simple scale bar to the map canvas. You can control the style and placement, as well as the
labelling of the bar.

QGIS only supports displaying the scale in the same units as your map frame. So, if the units of your project's CRS
are meters, you can't create a scale bar in feet. Likewise, if you are using decimal degrees, you can't create a scale
bar to display distance in meters.

Menambahkan bar skala:

1. Select menu option View » Decorations w Scale Bar... to open the dialog

Scale Bar Decoration (.

v| Enable Scale Bar

Scale bar style Tick Down -
Color of bar Fill B - Cutline A
Font of bar Font M
Size of bar 30 z

¥ Automatically snap to round number on resize

Placement Top left -
Margin from edge Horizontal |0 S| Wertical |0 S| Millimeter -
@Help « Apply || % cancel o OK

Gambarl1.12: The Scale Bar Dialog

2. Make sure i Enable scale bar is checked

3. Choose a style from the Scale bar style =07 combo box

S -

4. Select the Color of bar by choosing a fill color (default: black) and an outline color
(default: white). The scale bar fill and outline can be made opaque by clicking on the down arrow to the right
of the color input.

5. Select the font for the scale bar from the Font of bar 07 combo box

6. Set the Size of bar .20 <
7. Optionally check o Automatically snap to round number on resize to display easy-to-read values

8. Choose the placement from the Placement L% combo box

9. You can refine the placement of the item by setting a horizontal and/or vertical Margin from (Canvas) Edge.
These values can be in Millimeters or Pixels or set as a Percentage of the width or height of the map canvas.

10. Click Apply to verify that it looks as expected or OK if you're satisfied.
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Layout Extents

&3 Layout Extents adds the extents of map item(s) in print layout(s) to the canvas. When enabled, the extents of all
map items within all print layouts are shown using a lightly dotted border labeled with the name of the print layout
and map item. You can control the style and labeling of the displayed layout extents. This decoration is useful when
you are tweaking the positioning of map elements such as labels, and need to know the actual visible region of print
layouts.

Sights: Map 2

Sights: Map.1

Tivoli: Map 1,

Gambarl1.13: Example of layout extents displayed in a QGIS project with two print layouts. The print layout named
'Sights' contains two map items, while the other print layout contains one map item.

To add layout extent(s):

1. Select View » Decorations w Layout Extents to open the dialog
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Layout Extents Properties x

v Show layout extents

symbol . w

v Label extents | Font A

Help Apply Cancel OK

Gambar11.14: The Layout Extents Dialog

2. Make sure i Show layout extents is checked.
3. Optionally change the symbol and labeling of the extents.
4. Click Apply to verity that it looks as expected and OK if you're satisfied.

Tip: Decorations Settings

When you save a QGIS project file, any changes you have made to Grid, North Arrow, Scale Bar, Copyright and
Layout Extents will be saved in the project and restored the next time you load the project.

11.4.5 Peralatan Anotasi

Annotations are information added to the map canvas and shown within a balloon. This information can be of different
types and annotations are added using the corresponding tools in the A#tributes Toolbar:

2 A
. D Text Annotation £, oyystom formatted text

T

. HTML Annotation ¢, place the content of an htm1 file
. SVG Annotation 46, add an SVG symbol
o [ Form Annotation. y15efy1] to display attributes of a vector layer in a customized u1i file (see Gambar.11.15). This

is similar to the custom attribute forms, but displayed in an annotation item. Also see this video https://www.
youtube.com/watch?v=0pDBuSbQ02o0&feature=youtu.be&t=2m25s from Tim Sutton for more information.
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. .
L] * -
(%Y 2 9 R
- .. Region Information
Form annotation ) Name |Wade Hampton
hanualﬁannotation_form_example.ui” Type |Census Area UK
& Fixed map position ﬁ RADE HAMPTO!E .
] . o
Map marker L (+4 ¢ ::
- = L ] . - * L]
Frame width 1,00 . :.l . ® o
b . ' .
Background color v ot
QGIS rocks!
Frame color B - v
i .-d
Delete
* 9
L]
L} L]
- , BETHEL 5
. ) - .

Gambarl1.15: Customized QT Designer annotation form

To add an annotation, select the corresponding tool and click on the map canvas. An empty balloon is added. Double-
click on it and a dialog opens with various options. This dialog is almost the same for all the annotation types:

At the top, a file selector to fill with the path to an html, svg or ui file depending on the type of annotation.
For text annotation, you can enter your message in a text box and set its rendering with the normal font tools.

o Fixed map position: when unchecked, the balloon placement is based on a screen position (instead of the
map), meaning that it's always shown regardless the map canvas extent.

Linked layer: associates the annotation with a map layer, making it visible only when that layer is visible.

Map marker: using QGIS symbols, sets the symbol to display at the balloon anchor position (shown only when

Fixed map position is checked).

Frame style: sets the frame background color, transparency, stroke color or width of the balloon using QGIS

symbols.

Contents margins: sets interior margins of the annotation frame.

11.4.

Working with the map canvas
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Annotation Text 0
Ubuntu * |11 |% B I N -

QGIS rocks]

¥ Fixed map position

Linked layer -
Map marker L -
Frame style [ | [

v Contents Margins

Top 0,00 mm :
Left 0,00 mm -
Right | 0,00 mm -
Bottom | 0,00 mm -
@Help « Apply Delete | ¥ Cancel «/ OK

Gambarl1.16: Annotation text dialog

Annotations can be selected when an annotation tool is enabled. They can then be moved by map position (by dragging

the map marker) or by moving only the balloon. The q Move Annotation t,6] a]so allows you to move the balloon on
the map canvas.

To delete an annotation, select it and either press the Del or Backspace button, or double-click it and press the
Delete button in the properties dialog.

Catatan: If you press Ctr1+T while an Annotation tool (move annotation, text annotation, form annotation) is
active, the visibility states of the items are inverted.

Tip: Layout the map with annotations
You can print or export annotations with your map to various formats using:
¢ map canvas export tools available in the Project menu

e print layout, in which case you need to check Draw map canvas items in the corresponding map item properties
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11.4.6 Mengukur

General information
QGIS provides four means of measuring geometries:

—
* interactive measurement tools ™

Field Calculator

* measuring in the
* derived measurements in the Identifying Features tool
* the vector analysis tool: Vector » Geometry Tools w» Export/Add Geometry Columns

Measuring works within projected coordinate systems (e.g., UTM) and unprojected data. The first three measuring
tools behave equally to global project settings:

¢ Unlike most other GIS, the default measurement metric is ellipsoidal, using the ellipsoid defined in Project »
Properties... » General. This is true both when geographic and projected coordinate systems are defined for
the project.

 If you want to calculate the projected/planimetric area or distance using cartesian maths, the measurement
ellipsoid has to be set to "None/Planimetric" (Project » Properties... » General). However, with a geographic
(ie unprojected) CRS defined for the data and project, area and distance measurement will be ellipsoidal.

However, neither the identify tool nor the field calculator will transform your data to the project CRS before measuring.
If you want to achieve this, you have to use the vector analysis tool: Vector » Geometry Tools » Add Geometry
Attributes.... Here, measurement is planimetric, unless you choose the ellipsoidal measurement.

Measure length, areas and angles interactively

|
Click the ™ icon in the Attribute toolbar to begin measurements. The down arrow near the icon switches between

—_— B =
O™ Jength, ™™ area or ™™ angle. The default unit used in the dialog is the one set in Project » Properties... »
General menu.

Catatan: Configuring the measure tool

While measuring length or area, clicking the Configuration button at the bottom of the widget opens the Settings »
Options » Map Tools menu, where you can select the rubberband color, the precision of the measurements and the
unit behavior. You can also choose your preferred measurement or angle units, but keep in mind that those values
are overridden in the current project by the selection made in the Project » Properties... » General menu, and by the
selection made in the measurement widget.

All measuring modules use the snapping settings from the digitizing module (see section Setting the Snapping Tolerance
and Search Radius). So, if you want to measure exactly along a line feature, or around a polygon feature, first set its
layer snapping tolerance. Now, when using the measuring tools, each mouse click (within the tolerance setting) will
snap to that layer.

By default, [ Measure Line measures real distances between given points according to a defined ellipsoid. The tool then
allows you to click points on the map. Each segment length, as well as the total, shows up in the measure window.
To stop measuring, click the right mouse button. Now it is possible to copy all your line measurements at once to the
clipboard using the Copy All button.

Note that you can use the drop-down list near the total to change the measurement units interactively while working
with the measure tool (‘Meters', 'Kilometers', 'Feet', "Yards', 'Miles', 'Nautical miles', 'Centimeters', 'Millimeters',
'Degrees', 'Map units'). This unit is retained for the widget until a new project is created or another project is opened.

The Info section in the dialog explains how calculations are made according to the CRS settings available.
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Measure n

Segments [meters]
42342 455
21281,913
22913,166
32990,940
37599,549
34784,095

Total 191912,119 m | meters -

Cartesian @) Ellipsoidal
w Info
The calculations are based on:
* Project ellipsoidal calculation is selected.

* The coordinates are transformed to the chosen ellipsoid (EPSG:7008), and
the distance is calculated in meters.

Mew | Configuration Copy All Close Help

Gambarl1.17: Measure Distance

g Measure Area: Areas can also be measured. In the measure window, the accumulated area size appears. Right-click
to stop drawing. The Info section is also available as well as the ability to switch between different area units ('Square
meters', 'Square kilometers', 'Square feet', 'Square yards', 'Square miles', 'Hectares', 'Acres’, 'Square centimeters',
'Square millimeters', 'Square nautical miles', ‘Square degrees', 'Map units').

Total 64,662 m? | | square meters hd
® Cartesian Ellipsoidal
» Info

The calculations are based on:
* Cartesian calculation selected, so area is calculated using
Cartesian calculations.

@Help New Configuration # Close

Gambarl1.18: Measure Area

i Measure Angle: yoy can also measure angles. The cursor becomes cross-shaped. Click to draw the first segment of
the angle you wish to measure, then move the cursor to draw the desired angle. The measurement is displayed in a
pop-up dialog.

[s3814° ]

| Close

Gambarl1.19: Measure Angle
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11.5 Interacting with features

11.5.1 Selecting features

QGIS provides several tools to select features on the map canvas. Selection tools are available in the Edit » Select
menu or in the Selection Toolbar.

Catatan: Selection tools work with the currently active layer.

Selecting manually on the map canvas

To select one or more features with the mouse, you can use one of the following tools:

J—

. \;% Select Features by area or single click
W

° ‘?‘\2‘ Select Features by Polygon
Ty

° f ‘{:% Select Features by Freehand

° {R Select Features by Radius

Catatan: Other than . Select Features by Polygon thege manual selection tools allow you to select feature(s) on the map
canvas with a single click.

—

Catatan: Use the g Select Featres by Polyzon (] 6 yse an existing polygon feature (from any layer) to select overlap-
ping features in the active layer. Right-click in the polygon and choose it from the context menu that shows a list of
all the polygons that contain the clicked point. All the overlapping features from the active layer are selected.

Tip: Use the Edit » Select » Reselect Features tool to redo your latest selection. Very useful when you have
painstakingly made a selection, and then click somewhere else accidentally and clear your selection.

J—

While using the A3 Select Feature(s) tool, holding Shift or Ctrl toggles whether a feature is selected (ie either
adds to the current selection or remove from it).

For the other tools, different behaviors can be performed by holding down:
e Shift: add features to the current selection
e Ctrl: substract features from the current selection
e Ctrl+Shift: intersect with current selection, ie only keep overlapping features from the current selection

e Alt: select features that are totally within the selection shape. Combined with Shift or Ctrl keys, you can
add or substract features to/from the current selection.
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Automatic selection

The other selection tools, most of them available from the Artribute table, perform a selection based on a feature's
attribute or its selection state (note that attribute table and map canvas show the same information, so if you select
one feature in the attribute table, it will be selected on the map canvas too):

. Select By Expression... gelect features using expression dialog

. Select Features By Value... or press F 3

o L{y Desclect Features from All Layers or nregs Ctr1+A1t+A to deselect all selected features in all layers

° 2| Deselect Features from the Current Active Layer or press Ctr 1+Shift+A
. Select All Featwres 1 pregs Ct r1+A to select all features in the current layer
o [ imert Feature setcion to invert the selection in the current layer

o @ Selectby Location ¢, select the features based on their spatial relationship with other features (in the same or
another layer - see Select by location)

For example, if you want to find regions that are boroughs from regions. shp of the QGIS sample data, you can:
1. Use the E‘ Select features using an Expression icon

Expand the Fields and Values group
Double-click the field that you want to query ("TYPE_2")
Click All Unique in the panel that shows up on the right

A

From the list, double-click 'Borough'. In the Expression editor field, write the following query:

"TYPE_2" = 'Borough'

6. Click Select Features

From the expression builder dialog, you can also use Function list » Recent (Selection) to make a selection that you
have used before. The dialog remembers the last 20 expressions used. See Expressions for more information and
examples.

Tip: Save your selection into a new file

Users can save selected features into a New Temporary Scratch Layer or a New Vector Layer using Edit » Copy
Features and Edit » Paste Features as in the desired format.

Select Features By Value

This selection tool opens the layer's feature form allowing the user to choose which value to look for for each field,
whether the search should be case-sensitive, and the operation that should be used. The tool has also autocompletes,
automatically filling the search box with existing values.
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Select Features by Value

fid Exclude field_
id Exclude field_
flc_region Exclude field,
elev 100 Equal to (=)_
name Case sensitive | Exclude field,
use |r-1| Case sensitive | Contains,
Jrjii{;u;cal:!}irlitarya'(:iuilian D!\
Reset form Flash features | Zoom to features Select features |- Close

Gambar11.20: Filter/Select features using form dialog

Alongside each field, there is a drop-down list with options to control the search behaviour:

Field search option String | Numeric | Tanggal
Exclude Field from the search Cif
Equal to (=) Cif
Not equal to (#) i

Greater than (>)

Less than (<)

Greater than or equal to (>)

Less than or equal to (<)

Between (inclusive)

N8 8888
LR AR R

Not between (inclusive)

Contains

Does not contain

Is missing (null)

LAY
]«

Is not missing (not null)

Starts with
Ends with

LR TR

For string comparisons, it is also possible to use the oA Case sensitive option.

After setting all search options, click Select features to select the matching features. The drop-down options are:
o Select features
* Add to current selection
e Remove from current selection

e Filter current selection

11.5. Interacting with features
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You can also clear all search options using the Reset form button.
Once the conditions are set, you can also either:
* Zoom to features on the map canvas without the need of a preselection

* Flash features, highlighting the matching features. This is a handy way to identify a feature without selection
or using the Identify tool. Note that the flash does not alter the map canvas extent and would be visible only if
the feature is within the bounds of the current map canvas.

11.5.2 Identifying Features
The Identify tool allows you to interact with the map canvas and get information on features in a pop-up window. To
identify features, use:

e View » Ildentify Features

e Ctrl+Shift+I (orx Cmd+Shift+1I),

. QR Identify Featwres 500 on the Attributes toolbar
Using the Identify Features tool

QGIS offers several ways to identify features with the Q% Identify Features ]

« left click identifies features according to the selection mode and the selection mask set in the Identify Results
panel

* right click with Identify Feature(s) as selection mode set in the Identify Results panel fetches all snapped features
from all visible layers. This opens a context menu, allowing the user to choose more precisely the features to
identify or the action to execute on them.

* right click with Identify Features by Polygon as selection mode in the Identify Results panel identifies the features
that overlap with the chosen existing polygon, according to the selection mask set in the Identify Results panel

Tip: Filter the layers to query with the Identify Features tool
Under Layer Capabilities in Project » Properties... » Data Sources, uncheck the Identifiable column next to a layer

to avoid it being queried when using the Q% Identify Features 0] in a mode other than Current Layer. This is a handy
way to return features from only layers that are of interest for you.

If you click on feature(s), the Identify Results dialog will list information about the feature(s) clicked. The default
view is a tree view in which the first item is the name of the layer and its children are its identified feature(s). Each
feature is described by the name of a field along with its value. This field is the one set in Layer Properties » Display.
All the other information about the feature follows.

Feature information
The Identify Results dialog can be customized to display custom fields, but by default it will display the following
information:

¢ The feature display name;

* Actions: Actions can be added to the identify feature windows. The action is run by clicking on the action
label. By default, only one action is added, namely View feature form for editing. You can define more
actions in the layer's properties dialog (see Actions Properties).

¢ Derived: This information is calculated or derived from other information. It includes:

— general information about the feature's geometry:
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» depending on the geometry type, the cartesian measurements of length, perimeter or area in the
layer's CRS units. For 3D line vectors the cartesian line length is available.

+ depending on the geometry type and if an ellipsoid is set in the project properties dialog for Mea-
surements, the ellipsoidal values of length, perimeter or area using the specified units

« the count of geometry parts in the feature and the number of the part clicked
+ the count of vertices in the feature

— coordinate information, using the project properties Coordinates display settings:
* X and Y coordinate values of the point clicked
» the number of the closest vertex to the point clicked
* X and Y coordinate values of the closest vertex (and Z/M if applicable)
+ if you click on a curved segment, the radius of that section is also displayed.

 Data attributes: This is the list of attribute fields and values for the feature that has been clicked.

¢ information about the related child feature if you defined a relation:

the name of the relation

the entry in reference field, e.g. the name of the related child feature

Actions: lists actions defined in the layer's properties dialog (see Actions Properties) and the default action
isView feature form.

Data attributes: This is the list of attributes fields and values of the related child feature.

Catatan: Links in the feature's attributes are clickable from the Identify Results panel and will open in your default
web browser.
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|dentify Results n
[£ S5 b o I Ll S N
Feature Value
¥ regions
MNAME_2 Aleutians East
* (Derived)
(clicked coordinate X) -1838412
(clicked coordinate ) 2001782
Area (Cartesian) 192708709904,198
Area (Ellipsoidal — EPSG:7008) 17903107685,030 m?
Closest X -1846463
Closest Y 2007783
Closest vertex X -1846542
Closest vertex Y 2007831
Closest vertex number 1462
Feature ID 0
Part number 213
Parts 213
Perimeter (Cartesian) 14963241,526
Perimeter (Ellipsoidal — EPSG:7008) 4560628,650 m
Vertices 51277
* (Actions)
= View feature form
“ﬁ« Set as Atlas Feature for clip_test
ID 1
MNAME_2 Aleutians East
TYPE_ 2 Baorough
¥ airport_relation [1]
* NAME COLD BAY
* (Actions)

View feature form

ID 63

fk_region Aleutians East

ELEV 87,000

NAME COLD BAY

USE Civilian/Public
Mode | Current Layer v
View | Tree Help

Gambar11.21: Identify Results dialog

The Identify Results dialog

At the top of the window, you have a handful of tools:

=]
. Open Form of the current feature

° 1 Expand tree
. l Collapse tree

o & Expand New Resits by Defai to define whether the next identified feature's information should be collapsed or
expanded
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. [i] Clear Results
° Copy selected feature to clipboard
. =0 Print selected HTML response
* selection mode to use to fetch features to identify:
_ % Identify Features by area or single click
el
_ % Identify Features by Polygon
_ ,“E:% Identify Features by Freehand

_ % Identify Features by Radius

Y
Catatan: When using qk Identify Features by Polygon v can right-click any existing polygon and use it to identify
overlapping features in another layer.

At the bottom of the window are the Mode and View combo boxes. Mode defines from which layers features should
be identified:

 Current layer: only features from the selected layer are identified. The layer need not be visible in the canvas.
* Top down, stop at first: only features from the upper visible layer.
* Top down: all features from the visible layers. The results are shown in the panel.

* Layer selection: opens a context menu where the user selects the layer to identify features from, similar to a
right-click. Only the chosen features will be shown in the result panel.

The View can be set as Tree, Table or Graph. 'Table' and 'Graph' views can only be set for raster layers.

The identify tool allows you to ® Auto open form for single feature results, found under “ 1dentify Settings ¢ checked,
each time a single feature is identified, a form opens showing its attributes. This is a handy way to quickly edit a
feature's attributes.

Fungsi lain dapat ditemukan dalam menu konteks dari ditentukannya item. Sebagai contoh, dari menu konteks Anda
dapat:

¢ Lihat form fitur

* Perbesar ke fitur

* Salin fitur: salin semua fitur geometri dan atribut

* Toggle feature selection: Add identified feature to selection
« Salin nilai atribut: hanya menyalin nilai dari atribut yang Anda klik
* Copy feature attributes: Copy the attributes of the feature
 Bersihkan hasilnya: Hapus hasil di jendela

 Bersihkan highlight: Hapus fitur highlight pada peta

* Highlight semua

* Highlight lapisan

 Aktifkan lapisan: Pilih lapisan yang akan diaktifkan

* Properti lapisa: buka jendel properti lapisan

¢ Perluas (expand) semua

* Runtuh (collapse) semua

11.5. Interacting with features 155



QGIS Desktop 3.16 User Guide

11.6 Save and Share Layer Properties

11.6.1 Managing Custom Styles

When a vector layer is added to the map canvas, QGIS by default uses a random symbol/color to render its features.
However, you can set a default symbol in Project » Properties... » Default styles that will be applied to each newly
added layer according to its geometry type.

Most of the time, though, you'd rather have a custom and more complex style that can be applied automatically or
manually to the layers (with less effort). You can achieve this by using the Style menu at the bottom of the Layer
Properties dialog. This menu provides you with functions to create, load and manage styles.

A style stores any information set in the layer properties dialog to render or interact with the layer (including symbolo-
gy, labeling, fields and form definitions, actions, diagrams...) for vector layers, or the pixels (band or color rendering,
transparency, pyramids, histogram ...) for raster.

Layer Properties - regions | Diagrams B

No diagrams - |®

fz' Information Attributes

J\_'Q Source

Save Layer Style o

-~ EEWEWTIN As QGIS QML style file k
wy 3D View =
File As SLD style file

% symbology

€ Labels

ﬁ Fields

Attributes
Form

V| & Layer Configuration
v| & symbology

Joins v € 30 symbology
L Auxiliary v ."j Labels
< B storage vl [ £ Fields
{'@ Actions v Forms
Categories v/ /@ Actions
® pisplay g -~
v Map Tips
o .
4 Rendering v * Diagrams
Variables Load Style... v Attribute Table Settings
~ N vl & Rendering
l Metadata Save jyle. . v Q% )
Save as Default Custom Properties
ﬁ Dependencies Restore Default v| "% Geometry Options
Legend Add... @Help ¥ cancel

QGIS Server

H Digitizing

By default, the style applied to a loaded layer is named default. Once you have got the ideal and appropriate

Rename Current...

@Help Style ~

Gambarl1.22: Vector layer style combo box options

« Apply || % cancel o oK

rendering for your layer, you can save it by clicking the i Style combo box and choosing:

* Rename Current: The active style is renamed and updated with the current options

¢ Add: A new style is created using the current options. By default, it will be saved in the QGIS project file. See
below to save the style in another file or a database

* Remove: Delete unwanted style, in case you have more than one style defined for the layer.

At the bottom of the Style drop-down list, you can see the styles set for the layer with the active one checked.

Note that each time you validate the layer properties dialog, the active style is updated with the changes you've made.
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You can create as many styles as you wish for a layer but only one can be active at a time. In combination with Map
Themes, this offers a quick and powerful way to manage complex projects without the need to duplicate any layer in
the map legend.

Catatan: Given that whenever you apply modifications to the layer properties, changes are stored in the active style,
always ensure you are editing the right style to avoid mistakenly altering a style used in a map theme.

Tip: Manage styles from layer context menu

Right-click on the layer in the Layers panel to copy, paste, add or rename layer styles.

11.6.2 Storing Styles in a File or a Database

While styles created from the Style combo box are by default saved inside the project and can be copied and pasted
from layer to layer in the project, it's also possible to save them outside the project so that they can be loaded in
another project.

Save as text file

Clicking the ol Style » Save Style, you can save the style as a:
¢ QGIS layer style file (. gqml1)
» SLD file (. s1d), only available for vector layers

Used on file-based format layers ( . shp, . tab...), Save as Default generates a . gqml file for the layer (with the same
name). SLDs can be exported from any type of renderer -- single symbol, categorized, graduated or rule-based --
but when importing an SLD, either a single symbol or rule-based renderer is created. This means that categorized
or graduated styles are converted to rule-based. If you want to preserve those renderers, you have to use the QML
format. On the other hand, it can be very handy sometimes to have this easy way of converting styles to rule-based.

Save in database

Vector layer styles can also be stored in a database if the layer datasource is a database provider. Supported for-
mats are PostGIS, GeoPackage, SpatiaLite, MSSQL and Oracle. The layer style is saved inside a table (named
layer_styles) in the database. Click on Save Style... » Save in database then fill in the dialog to define a style
name, add a description, a . ui file if applicable and to check if the style should be the default style.

You can save several styles for a single table in the database. However, each table can have only one default style.
Default styles can be saved in the layer database or in ggis. db, a local SQLite database in the active user profile
directory.
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o Save style in database

Style Name |Alaska_regions

o Alaska regions boundaries with
Description || spels

Optionally pick an input Form Ffor attribute editing
(QT Designer Ul format), it will be stored in the
database

ul open...

[ Use as default style For this layer

Cancel | [ OK

Gambarl1.23: Save Style in database Dialog

Tip: Sharing style files between databases

You can only save your style in a database if the layer comes from such a database. You can't mix databases (layer
in Oracle and style in MSSQL for instance). Use instead a plain text file if you want the style to be shared among
databases.

Catatan: You may encounter issues restoring the layer_styles table from a PostgreSQL database backup.
Follow QGIS layer_style table and database backup to fix that.

Load style

When loading a layer in QGIS, if a default style already exists for this layer, QGIS loads the layer with this style. Also
Style » Restore Default 1ooks for and loads that file, replacing the layer's current style.

Style » Load Style helps you apply any saved style to a layer. While text-file styles (. s1d or . gml) can be applied to
any layer whatever its format, loading styles stored in a database is only possible if the layer is from the same database
or the style is stored in the QGIS local database.

The Database Styles Manager dialog displays a list of styles related to the layer found in the database and all the other
styles saved in it, with name and description.

Tip: Quickly share a layer style within the project

You can also share layer styles within a project without importing a file or database style: right-click on the layer in
the Layers Panel and, from the Styles combo box , copy the style of a layer and paste it to a group or a selection of
layers: the style is applied to all the layers that are of the same type (vector vs raster) as the original layer and, in the
case of vector layers, have the same geometry type (point, line or polygon).
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11.6.3 Layer definition file

Layer definitions can be saved as a Layer Definition File (.qglr) using Export » Save As Layer Definition
File... in the active layers' context menu. A layer definition file (. g1r) includes references to the data source of the
layers and their styles. . glr files are shown in the Browser Panel and can be used to add the layers (with the saved
style) to the Layers Panel. You can also drag and drop . glr files from the system file manager into the map canvas.

11.7 Storing values in Variables

In QGIS, you can use variables to store useful recurrent values (e.g. the project's title, or the user's full name) that
can be used in expressions. Variables can be defined at the application's global level, project level, layer level, layout
level, and layout item's level. Just like CSS cascading rules, variables can be overwritten - e.g., a project level variable
will overwrite any application global level variables set with the same name. You can use these variables to build
text strings or other custom expressions using the @ character before the variable name. For example in print layout
creating a label with this content:

This map was made using QGIS [% @Qqggis_version %]. The project file for this

o

map is: [% @project_path %]

Will render the label like this:

This map was made using QGIS 3.4.4-Madeira. The project file for this map is:
/gis/gqgis—user-conference-2019.qgs

Besides the preset read-only variables, you can define your own custom variables for any of the levels mentioned
above. You can manage:

« global variables from the Settings » Options menu

* project variables from the Project Properties dialog (see Properti Proyek)

* vector layer variables from the Layer Properties dialog (see The Vector Properties Dialog);
* layout variables from the Layout panel in the Print layout (see 7he Layout Panel);

* and layout item variables from the Ifem Properties panel in the Print layout (see Layout Items Common Op-
tions).

To differentiate from editable variables, read-only variable names and values are displayed in italic. On the other
hand, higher level variables overwritten by lower level ones are strike through.
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Project Properties | Variables X

Expression Variables

\ General Variable value
Metadata v Global
qgis_locale 'en’
CRS ggis_os_name linux’
ggis_platform 'desktop’
"~ Default Styles qgis_release_name ‘Madeira’
Data Sources qgis_short_version '3.4'
qgis_version '3.4.3-Madeira’
Relations qgis_version_no 30403
user_account_name ‘tt'
& Vvariables user_full name 't
@ " employee_number '12345"
L SC108 work—department “Map-Ltaboratory’
QGIS Server Project
project_abstract "
project_author ‘tt'

project_basename
project_creation_date
project_crs
project_crs_definition
project_filename
project_folder
profect_home
project_identifier
project_keywords {
project_path "
project _title
work_department

<datetime: 2019-01-05 14:25:09>
'EPSG:4326'
‘+proj=longlat +datum=WGS84 +no_defs’

‘My beautiful map’
'somwhere new I'm temporarily working at’'

o

# cancel

@Help «/ Apply

Gambarl1.24: Variables editor at the project level

Catatan: You can read more about variables and find some examples in Nyall Dawson's Exploring variables in
QGIS 2.12, part 1, part 2 and part 3 blog posts.

11.8 Authentication

QGIS has the facility to store/retrieve authentication credentials in a secure manner. Users can securely save creden-
tials into authentication configurations, which are stored in a portable database, can be applied to server or database
connections, and are safely referenced by their ID tokens in project or settings files. For more information see Au-
thentication System.

A master password needs to be set up when initializing the authentication system and its portable database.
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11.9 Common widgets

In QGIS, there are some options you'll often have to work with. For convenience, QGIS provides you with special
widgets that are presented below.

11.9.1 Color Selector

The color dialog

N -

The Select Color dialog will appear whenever you click the ————— icon to choose a color. The features
of this dialog depend on the state of the Use native color chooser dialogs parameter checkbox in Settings » Options...
» General. When checked, the color dialog used is the native one of the OS on which QGIS is running. Otherwise,
the QGIS custom color chooser is used.

The custom color chooser dialog has four different tabs which allow you to select colors by |E| Color ramp \EJ Color wheel

Color swaiches ¢y A color picker With the first two tabs, you can browse to all possible color combinations and apply
your choice to the item.

Select color

| 248°

& o P

-

100%

69%

23

HTML notation |#1700af

Current

i Opacity S oo%

Old

Gambarl1.25: Color selector ramp tab

In the lm=:| Colorswatches ¢ah you can choose from a list of color palettes (see Colors Settings for details). All but the

Recent colors palette can be modified with the EH Add curentcoor and = Remove selected color pytong at the bottom of
the frame.

The ... button next to the palette combo box also offers several options to:
* copy, paste, import or export colors
* create, import or remove color palettes

* add the custom palette to the color selector widget with the Show in Color Buttons item (see Gambar.11.27)
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Select Color -

*
¥ © ; H I 250 -
Recent colors e S 100% .

L
standard colors v I 5%

L

Project colors

L

r INEEE 3
New layer colors

« W 0 =
. #d7191c

I 7 -
. #cf3922 Opacity R 100% .

F— 5
HTML notation #1700af

Current > [ ]
old

@Help Reset % cancel  OK
Gambar11.26: Color selector swatches tab

Another option is to use the -I-/"f Color picker \which allows you to sample a color from under your mouse cursor at any
part of the QGIS UI or even from another application: press the space bar while the tab is active, move the mouse
over the desired color and click on it or press the space bar again. You can also click the Sample Color button to
activate the picker.

Whatever method you use, the selected color is always described through color sliders for HSV (Hue, Saturation,
Value) and RGB (Red, Green, Blue) values. The color is also identifiable in HTML notation.

Modifying a color is as simple as clicking on the color wheel or ramp or on any of the color parameters sliders. You
can adjust such parameters with the spinbox beside or by scrolling the mouse wheel over the corresponding slider.
You can also type the color in HTML notation. Finally, there is an Opacity slider to set transparency level.

The dialog also provides a visual comparison between the Old color (applied to object) and the Current one (being

‘ Add color to swatch

selected). Using drag-and-drop or pressing the button, any of these colors can be saved in a slot

for easy access.

Tip: Quick color modification

Drag-and-drop a color selector widget onto another one to apply its color.
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The color drop-down shortcut

Click the drop-down arrow to the right of the ————"— " color button to display a widget for quick color
selection. This shortcut provides access to:

a color wheel to pick a color from

an alpha slider to change color opacity

the color palettes previously set to Show in Color Buttons
copy the current color and paste it into another widget
pick a color from anywhere on your computer display
choose a color from the color selector dialog

drag-and-drop the color from one widget to another for quick modification

Catatan: When the color widget is set to a project color through the data-defined override properties, the above
functions for changing the color are unavailable. You'd first need to Unlink color or Clear the definition.

o

BN EEEEER
ENENEEEN

H N

Copy Color
Paste Color
Pick Color

Choose Color ...

Gambar11.27: Quick color selector menu
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The color ramp drop-down shortcut

Color ramps are a practical way to apply a set of colors to one or many features. Their creation is described in the Set-

ting a Color Ramp section. As for the colors, pressing the [ T ramp button opens the corresponding
color ramp type dialog allowing you to change its properties.

(2} ColorBrewer Ramp ? X
Scheme name l Accent =
Colors 7 =

Preview

Cancel Help

Gambar11.28: Customizing a colorbrewer ramp

The drop-down menu to the right of the button gives quick access to a wider set of color ramps and options:
 Invert Color Ramp

¢ a preview of the gradient or catalog: cpt-city color ramps flagged as Favorites in the Style
Manager dialog

* All Color Ramps to access the compatible color ramps database

* Create New Color Ramp... of any supported type that could be used in the current widget (note that this color
ramp will not be available elsewhere unless you save it in the library)

* Edit Color Ramp..., the same as clicking the whole color ramp button
 Save Color Ramp..., to save the current color ramp with its customizations in the style library

[

Invert Color Ramp

Blues
Greens

Greys

Magma
| rday

I Reds
|

Spectral

Viridis
All Color Ramps 4

Create Mew Color Ramp...
Edit Color Ramp...

Save Color Ramp...

Gambar11.29: Quick color ramp selection widget
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11.9.2 Symbol Widget

The Symbol selector widget is a convenient shortcut when you want to set symbol properties of a feature. Clicking
the drop-down arrow shows the following symbol options, together with the features of the color drop-down widget:

* Configure Symbol...: the same as pressing the symbol selector widget. It opens a dialog to set the symbol
parameters.

e Copy Symbol from the current item

* Paste Symbol to the current item, speeding configuration

11.9.3 Font Selector

The Font selector widget is a convenient shortcut when you want to set font properties for textual information (feature
labels, decoration labels, map legend text, ...). Clicking the drop-down arrow shows some or all of the following
options:

10.0000 =
Recent Fonts ’
Configure Format...

Copy Format

Aa Paste Format

-

] H EHTEH N
Copy Color

[l Paste Color

Gambar11.30: Font selector drop-down menu

e Font Size in the associated unit
* Recent Fonts » menu with the active font checked (at the top)

» Configure Format...: same as pressing the font selector widget. It opens a dialog to set text format parameters.
Depending on the context, it can be the OS default Text format dialog or the QGIS custom dialog with advanced
formatting options (opacity, orientation, buffer, background, shadow, ...) as described in section Formatting
the label text.

* Copy Format of the text
* Paste Format to the text, speeding configuration

e the color widget for quick color setting
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11.9.4 Unit Selector

Size properties of the items (labels, symbols, layout elements, ...) in QGIS are not necessarily bound to either the
project units or the units of a particular layer. For a large set of properties, the Unit selector drop-down menu allows
you to tweak their values according to the rendering you want (based on screen resolution, paper size, or the terrain).
Auvailable units are:

Millimeters
Points
Pixels
Inches

Meters at Scale: This allows you to always set the size in meters, regardless of what the underlying map units are
(e.g. they can be in inches, feet, geographic degrees, ...). The size in meters is calculated based on the current
project ellipsoid setting and a projection of the distances in meters at the center of the current map extent.

and Map Units: The size is scaled according to the map view scale. Because this can lead to too big or too
small values, use the % button next to the entry to constrain the size to a range of values based on:

— The Minimum scale and the Maximum scale: The value is scaled based on the map view scale until you
reach any of these scale limits. Out of the range of scale, the value at the nearest scale limit is kept.

— and/or The Minimum size and the Maximum size in mm: The value is scaled based on the map view scale
until it reaches any of these limits; Then the limit size is kept.

Adjust Scaling Range (]

Scale Range

Scale only within the Following map unit scale range

v Minimum scale | 1:50000 -
v Maximum scale |1:1000 -
Size Range

Scale only within the Following size range

V| Minimum size | 1,20 mm

V| Maximum size |5,00 mm

@Help * Cancel

Gambarl1.31: Adjust scaling range dialog

11.9.5 Number Formatting

Numeric formatters allow formatting of numeric values for display, using a variety of different formatting techniques
(for instance scientific notation, currency values, percentage values, etc). One use of this is to set text in a layout scale
bar or fixed table.

Different categories of formats are supported. For most of them, you can set part or all of the following numeric
options:

o Show thousands separator
. Show plus sign

! Show trailing zeros
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But they can also have their custom settings. Provided categories are:

General, the default category: has no setting and displays values as set in the parent widget properties or using
the global settings.

Number
— The value can be Round to a self defined number of Decimal places or their Significant figures
— customize the Thousands separator and Decimal separator

Bearing for a text representation of a direction/bearing using:

— Format: possible ranges of valuesare 0 to 180°, with E/W suffix, -180 to +180° and
0 to 360°

— number of Decimal places
Currency for a text representation of a currency value.
— Prefix
— Suffix
— number of Decimal places

Fraction for a vulgar fractional representation of a decimal value (e.g. //2 instead of 0.5)
- Use unicode super/subscript to show. For example '/ instead of 1/2

- Use dedicated Unicode characters
— customize the Thousands separator

Percentage - appends % to the values, with setting of :
— number of Decimal places

— Scaling to indicate whether the actual values already represent percentages (then they will be kept as is)
or fractions (then they are converted)

Scientific notation in the form 2 . 56e+03. The number of Decimal places can be set.

A live preview of the settings is displayed under the Sample section.

11.9.6 Blending Modes

QGIS offers different options for special rendering effects with these tools that you may previously only know from
graphics programs. Blending modes can be applied on layers and features, and also on print layout items:

Normal: This is the standard blend mode, which uses the alpha channel of the top pixel to blend with the pixel
beneath it. The colors aren't mixed.

Lighten: This selects the maximum of each component from the foreground and background pixels. Be aware
that the results tend to be jagged and harsh.

Screen: Light pixels from the source are painted over the destination, while dark pixels are not. This mode is
most useful for mixing the texture of one item with another item (such as using a hillshade to texture another
layer).

Dodge: Brighten and saturate underlying pixels based on the lightness of the top pixel. Brighter top pixels
cause the saturation and brightness of the underlying pixels to increase. This works best if the top pixels aren't
too bright. Otherwise the effect is too extreme.

Addition: Adds pixel values of one item to the other. In case of values above the maximum value (in the case
of RGB), white is displayed. This mode is suitable for highlighting features.

Darken: Retains the lowest values of each component of the foreground and background pixels. Like lighten,
the results tend to be jagged and harsh.
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* Multiply: Pixel values of the top item are multiplied with the corresponding values for the bottom item. The
results are darker.

* Burn: Darker colors in the top item cause the underlying items to darken. Burn can be used to tweak and
colorize underlying layers.

¢ Overlay: Combines multiply and screen blending modes. Light parts become lighter and dark parts become
darker.

¢ Soft light: Very similar to overlay, but instead of using multiply/screen it uses color burn/dodge. This is
supposed to emulate shining a soft light onto an image.

* Hard light: Hard light is also very similar to the overlay mode. It's supposed to emulate projecting a very
intense light onto an image.

« Difference: Subtracts the top pixel from the bottom pixel, or the other way around, in order always to get a
positive value. Blending with black produces no change, as the difference with all colors is zero.

 Subtract: Subtracts pixel values of one item from the other. In the case of negative values, black is displayed.
11.9.7 Data defined override setup

Next to many options in the vector layer properties dialog or settings in the print layout, you will find a \E

Data defined override joon — Using expressions based on layer attributes or item settings, prebuilt or custom functions and
variables, this tool allows you to set dynamic values for parameters. When enabled, the value returned by this widget
is applied to the parameter regardless of its normal value (checkbox, textbox, slider...).

The data defined override widget

Clicking the € Dawdefined override jion shows the following entries:

* Description... that indicates if the option is enabled, which input is expected, the valid input type and the current
definition. Hovering over the widget also pops up this information.

e Store data in the project: a button allowing the property to be stored using to the Auxiliary Storage Properties
mechanism.

e Field type: an entry to select from the layer's fields that match the valid input type.

* Color: when the widget is linked to a color property, this menu gives access to the colors defined as part of the
current project's colors scheme.

e Variable: a menu to access the available user-defined variables

 Edit... button to create or edit the expression to apply, using the Expression String Builder dialog. To help you
correctly fill in the expression, a reminder of the expected output's format is provided in the dialog.

¢ Paste and Copy buttons.
¢ (lear button to remove the setup.

 For numeric and color properties, Assistant... to rescale how the feature data is applied to the property (more
details below)

Tip: Use right-click to (de)activate the data override

‘When the data-defined override option is set up correctly the icon is yellow \E= or € . If it is broken, the icon is red

€.dE

You can enable or disable a configured = qua-defined override button by simply clicking the widget with the right mouse
button.
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Using the data-defined assistant interface

When the & pua-defined override button is associated with a numeric or color parameter, it has an Assistant... option
that allows you to change how the data is applied to the parameter for each feature. The assistant allows you to:

¢ Define the Input data, ie:
— the attribute to represent, using the Field listbox or the € setcotumn expression function (see Expressions)

|
— the range of values to represent: you can manually enter the values or use the M/ Feich value range from layer
button to fill these fields automatically with the minimum and maximum values returned by the chosen
attribute or the expression applied to your data

o I Apply transform curve: by default, output values (see below for setting) are applied to input features follo-
wing a linear scale. You can override this logic: enable the transform option, click on the graphic to add break
point(s) and drag the point(s) to apply a custom distribution.

¢ Define the Output values: the options vary according to the parameter to define. You can globally set:

the minimum and maximum values to apply to the selected property (n case of a color setting, you'll need
to provide a color ramp)

the Scale method of representation which can be Flannery, Exponential, Surface or Radius

the Exponent to use for data scaling

the output value or color to represent features with NULL values

When compatible with the property, a live-update preview is displayed in the right-hand side of the dialog to help
you control the value scaling.

Field 1.2 Importance v| E

Scale method | Flannery =

Values from | 1,000000 | to |0,000000 oo

Size from 2,000000 - ko |10,00000! - . 15

Size when Field is NULL | 1,000000 -

Cancel || OK
Gambarl1.32: The data-defined size assistant

The values presented in the varying size assistant above will set the size 'Data-defined override' with:

coalesce (scale_exp (Importance, 1, 20, 2, 10, 0.57), 1)
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The Style Library

12.1 The Style Manager

12.1.1 The Style Manager dialog

The Style Manager is the place where you can manage and create generic style items. These are symbols, color ramps,
text formats or label settings that can be used to symbolize features, layers or print layouts. They are stored in the
symbology—-style.db database under the active user profile and shared with all the project files opened with
that profile. Style items can also be shared with others thanks to the export/import capabilities of the Style Manager
dialog.

You can open that modeless dialog either:
[ T4
¢ from the Settings » B2 Style Manager... menu

L T4
o with the B a StleManager byytton from the Project toolbar

s
* or with the Ha StleManager hy¢ton from a vector Layer Properties » menu (while configuring a symbol or
Sformatting a text).

171



QGIS Desktop 3.16 User Guide

Style Manager - 0o X
orltes All Marker %/ Line C~Fill = ## ColorRamp = Text Format = LabelSettings & Legend Patch Shapes & 3D Symbols
~ Tags =
All 0
Colorful Aa & & & ...
Favorites _ @ @
Grayscale
Showcase Baclosange Blues BlueUnderline BrBG BuGn BuPu cat trail cylinderred dash black
Topology
Smart Groups
dash blue dash gray 1 dash gray 2 dash gray 3 dash gray 4 dash green dash red diamond blue diamond green
L 4 L] @) @ @ @ @ @ @
diamond red dot black dot white dot blue dok brown dok green dot orange dot pink dok purple

A T . * _ — = I -J -

Add Smart Group...
dot red dot yellow effect drop effect emboss effect neon fondRose GnBu gradient gradient gray
shadow plasma fill

<’ Import / Export ~|| &~ || = ||} &| B | A Filter symbols...
@Help Oclose

Gambarl2.1: The Style Manager

Organizing style items

The Style Manager dialog displays in its center a frame with previewed items organized into tabs:

* All for a complete collection of point, linear and surface symbols and label settings as well as predefined color
ramps and text formats;
., B

* «  Marker for point symbols only;

e
« ' Line for linear symbols only;

. (2 Fill for surface symbols only;

w

* abec Text format to manage fext formats, which store the font, color, buffers, shadows, and backgrounds of texts
(i.e. all the formatting parts of the label settings, which for instance can be used in layouts);

Color ramp;,

o ‘abc| Label settings to manage label settings, which include the text formats and some layer-type specific settings
such as label placement, priority, callouts, rendering...

. ?I 3D Symbols to configure symbols with 3D properties (extrusion, shading, altitude, ...) for the features to
render in a 3D Map view

For each family of items, you can organize the elements into different categories, listed in the panel on the left:
 Favorites: displayed by default when configuring an item, it shows an extensible set of items;
* Al lists all the available items for the active type;

» Tags: shows a list of labels you can use to identify the items. An item can be tagged more than once. Select a
tag in the list and the tabs are updated to show only their items that belong to it. To create a new tag you could

later attach to a set of items, use the Add Tag... button or select the I:Il'l:l-l:I Add Tag... from any tag contextual
menu;

* Smart Group: a smart group dynamically fetches its symbols according to conditions set (see eg, Gam-
bar.12.2). Click the Add Smart Group... button to create smart groups. The dialog box allows you to enter an
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expression to filter the items to select (has a particular tag, have a string in its name, etc.). Any symbol, color
ramp, text format or label setting that satisfies the entered condition(s) is automatically added to the smart

group.

() Smart Group Editor

Smart Group Name |MyStars
Condition matches | ALL the constrainks = Add Condition

Conditions

The Symbol | has a part of name matching * ||star

-

Cancel || OK
Gambar12.2: Creating a Smart Group

Tags and smart groups are not mutually exclusive: they are simply two different ways to organize your style elements.
Unlike the smart groups that automatically fetch their belonged items based on the input constraints, tags are filled
by the user. To edit any of those categories, you can either:

* select the items, right-click and choose Add to Tag » and then select the tag name or create a new tag;

* select the tag and press Modify group... » Attach Selected Tag to Symbols. A checkbox appears next to each
item to help you select or deselect it. When selection is finished, press Modify group... » Finish Tagging.

* select the smart group, press Modify group... » Edit smart group... and configure a new set of constraints in

the Smart Group Editor dialog. This option is also available in the contextual menu of the smart group.

To remove a tag or a smart group, right-click on it and select the = Remove button. Note that this does not delete
the items grouped in the category.

Adding, editing or removing an item

As seen earlier, style elements are listed under different tabs whose contents depend on the active category (tag, smart
group, favorites...). When a tab is enabled, you can:

* Add new items: press the EI-II}J Additem bytton and configure the item following symbols, color ramps or text
format and label builder description.

* Modify an existing item: select an item and press J/ Bditien bygion and configure as mentioned above.
* Delete existing items: to delete an element you no longer need, select it and click == Remove item (also available
through right-click). The item will be deleted from the local database.
Note that the All tab provides access to these options for every type of item.
Right-clicking over a selection of items also allows you to:
e Add to Favorites;
* Remove from Favorites;
e Add to Tag » and select the appropriate tag or create a new one to use; the currently assigned tags are checked;
¢ Clear Tags: detaching the symbols from any tag;
* Remove Item(s);
* Edit Item: applies to the item you right-click over;

* Copy Item;
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* Paste Item ...: pasting to one of the categories of the style manager or elsewhere in QGIS (symbol or color
buttons)

* Export Selected Symbol(s) as PNG... (only available with symbols);
 Export Selected Symbol(s) as SVG... (only available with symbols);

Sharing style items

The ‘%' Import/Export tool, at the left bottom of the Style Manager dialog, offers options to easily share symbols,
color ramps, text formats and label settings with others. These options are also available through right-click over the
items.

Exporting items

You can export a set of items to an . XML file:

<
1. Expand the Import/Export drop-down menu and select =1 Export Item(s)...

2. Choose the items you'd like to integrate. Selection can be done with the mouse or using a tag or a group
previously set.

3. Press Export when ready. You'll be prompted to indicate the destination of the saved file. The XML format
generates a single file containing all the selected items. This file can then be imported in another user's style
library.

Select items to export

------- ® o o ° ® ® O

dash red diamond diamond  diamondred dot black dot white dot blue dot brown
blue green

0 [ 0 0 0 ¥

dot green dot pink dot purple dot red dotyellow |[Hiiaaelees effect
shadow

emboss

effectneon  gradient gradient gradient gradient gradient gradient
plasma gray Fill blue Fill brown Fill green Fill orange Fill pink Fill

- -

@Help Select All Clear Selection Select by Group... * Close

O @

Gambar12.3: Exporting style items

When symbols are selected, you can also export them to .PNG or . SVG. Exporting to .PNG or . SVG (both not
available for other style item types) creates a file for each selected symbol in a given folder. The SVG folder can be
added to the SVG paths in Settings » Options » System menu of another user, allowing him direct access to all these
symbols.
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Importing items

You can extend your style library by importing new items:

1.
2.

N o s

Expand the c Import/Export drop-down menu and select = Import Item(s) at the left bottom of the dialog.

In the new dialog, indicate the source of the style items (it can be an . xm1 file on the disk or a url).

Set whether to ' Add to favorites the items to import.

Check ] Do not import embedded tags to avoid the import of tags associated to the items being imported.
Give the name of any Additional tag(s) to apply to the new items.
Select from the preview the symbols you want to add to your library.
And press Import.
Import from File -
File /media/TRAVAIL/dev/github/mystyles.xml

Add to Favorites
v| Do not import embedded tags

Additional tag(s) Imported

Tip: separate multiple tags with commas
Select items to import

.............. o *--

dash red effect drop gradient gradient
shadow green fill orange Fill

@Help Select All Clear Selection # Close

Gambarl2.4: Importing style items

Using the Browser panel

It's also possible to import style items into the active user profile style database directly from the Browser panel:

1.
2.
3.
4,

Select the style . xm1 file in the browser
Drag-and-drop it over the map canvas or right-click and select Import Style...
Fill the Import Items dialog following Importing items

Press Import and the selected style items are added to the style database

Double-clicking the style file in the browser opens the Style Manager dialog showing the items in the file. You can
select them and press Copy to Default Style... to import them into the active style database. Tags can be assigned to
items. Also available through right-click, Open Style... command.

12.1.

The Style Manager 175



QGIS Desktop 3.16 User Guide

. ?al.lgs All | " Marker %/ Line @ C7Fill | # ColorRamp @ abc Text Format = = Label Settings
Colorful

Showcase
-------------- 0 ¥

dash green dash red effect drop gradient green [l gradient orange
shadow fill fill

< Import / Export ~| |Copy to Default Style... il | B2 | A Filter symbols...
@Help ® Close

Gambar12.5: Opening a style items file

The dialog also allows to export single symbols as . PNG or . SVG files.

12.1.2 Setting a Color Ramp

The Color ramp tab in the Style Manager dialog helps you preview different color ramps based on the category selected
in the left panel.

To create a custom color ramp, activate the Color ramp tab and click the G Addiem button. The button reveals a
drop-down list to choose the ramp type:

* Gradient: given a start and end colors, generate a color ramp which can be continuous or discrete. With
double-clicking the ramp preview, you can add as many intermediate color stops as you want.
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Gradienkt color ramp

Color1 | | v color2 (M ~ Type |Continuous = |

[
|»| Gradient stop

L3
[

Relative position | 35,0 % .| | Delete stop |

_ 258" .

— 8% -

74% -

75 :

26 :

189

Opacity :ﬁﬁ_ 82% .
HTML notation |#4b1abd |

Current - [ I [ I I [ I I |
* ) | | | | | i) | | | i) | i) | i,

w Plot
— ’ """
- - o il . i) S //
Y / \\\\ /
\\‘ P /
\ /// @
0 -
[ T T T T T T T T T T T T T T T T T T T 1
0 0.2 0.4 0.6 0.8 1 |
™ Hue [ Saturation [ Lightness [ Alpha =
Information | Cancel | l OK J

Gambarl2.6: Example of custom gradient color ramp with multiple stops

* Color presets: allows to create a color ramp consisting of a list of colors selected by the user;

* Random: creates a random set of colors based on range of values for Hue, Saturation, Value and Opacity and
a number of colors (Classes);

* Catalog: ColorBrewer: a set of predefined discrete color gradients you can customize the number of colors in
the ramp;

* or Catalog: cpt-city: an access to a whole catalog of color gradients to locally save as standard gradient. The
cpt-city option opens a new dialog with hundreds of themes included 'out of the box'.
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X cpt-city color ramp

Selections by theme All by author

e All Ramps (592)
All Ramps Il . 4 B =
Bathymetry dkbluered summer cbacBrBG cbacBrBG11
Blues
Discord

» Diverging

» Greens cbacPiYG cbacPRGn cbacPuOr cbacRdBu
Greys

> QGIS
Precipitation

» Reds cbacRdGy cbacRdY|lBu cbacRdYlGn cbacSpectral
Temperature
Topography
Topography/bathymetry

Top of the (cpt) palettes cbcBrBG c3t1 c3t3 garish14
Top of the (svg) palettes
Transparency

Selection and preview | Information

v

Palette
Path

License

[] save as standard gradient | Help || cCancel | OK

Gambarl2.7: cpt-city dialog with hundreds of color ramps

Tip: Easily adjust the color stops of the gradient color ramp

Double-clicking the ramp preview or drag-and-drop a color from the color spot onto the ramp preview adds a new
color stop. Each color stop can be tweaked using the Color Selector widgets or by plotting each of its parameters. You
can also reposition it using the mouse, the arrow keys (combine with Shift key for a larger move) or the Relative
position spinbox. Pressing Delete stop as well as DEL key removes the selected color stop.

12.2 The Symbol Selector

The Symbol selector is the main dialog to design a symbol. You can create or edit Marker, Line or Fill Symbols.
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symbol Selector X

|l Lpe Ky
» 7 Marker line
+ O Marker
O Simple marker
¥ . Marker line
¥ O Marker =

i
ojo
ojo
oo
oo

Unit Millimeker -
Opacity 100,0 % =
color | (I ~

width | 2,00000 =
2L Favorites a -~ 8
o 0 O
""""""""""""""""""""" G e———
dash black dash blue dash green dash red effect emboss effect neon

simple blue line simple green simpleredline  topo main road topo railway topo road
line b

pattern circles Save Symbol... |Advanced -
@Help * Cancel «/ OK

Gambar12.8: Designing a Line symbol

Two main components structure the symbol selector dialog:
* the symbol tree, showing symbol layers that are combined afterwards to shape a new global symbol

* and settings to configure the selected symbol layer in the tree.

12.2.1 The symbol layer tree

A symbol can consist of several Symbol layers. The symbol tree shows the overlay of these symbol layers that are
combined afterwards to shape a new global symbol. Besides, a dynamic symbol representation is updated as soon as
symbol properties change.

Depending on the level selected in the symbol tree items, various tools are made available to help you manage the
tree:

. ':II-I-II:I add new symbol layer: you can stack as many symbols as you want
« = remove the selected symbol layer

* lock colors of symbol layer: a = locked color stays unchanged when user changes the color at the global (or
upper) symbol level

. |L__| duplicate a (group of) symbol layer(s)
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* move up or down the symbol layer

12.2.2 Configuring a symbol

In QGIS, configuring a symbol is done in two steps: the symbol and then the symbol layer.

The symbol

At the top level of the tree, it depends on the layer geometry and can be of Marker, Line or Fill type. Each symbol
can embed one or more symbols (including, of any other type) or symbol layers.

You can setup some parameters that apply to the global symbol:

e Unit: it can be Millimeters, Points, Pixels, Meters at Scale, Map units or Inches (see Unir Selector for
more details)

* Opacity
* Color: when this parameter is changed by the user, its value is echoed to all unlocked sub-symbols color
¢ Size and Rotation for marker symbols

 Width for line symbols

Tip: Use the Size (for marker symbols) or the Width (for line symbols) properties at the symbol level to
proportionally resize all of its embedded symbol layers dimensions.

Catatan: The Data-defined override button next to the width, size or rotation parameters is inactive when
setting the symbol from the Style manager dialog. When the symbol is connected to a map layer, this button
helps you create proportional or multivariate analysis rendering.

* A preview of the symbols library: Symbols of the same type are shown and, through the editable drop-down
list just above, can be filtered by free-form text or by categories. You can also update the list of symbols using

[ ¥4
the Ha Sle Manager bytron and open the eponym dialog. There, you can use any capabilities as exposed in 7he
Style Manager section.

The symbols are displayed either:
o
— in an icon list (with thumbnail, name and associated tags) using the ==/ ListView pytton below the frame;

— or as icon preview using the |_| feon View fyytton.

* Press the Save Symbol button to add the symbol being edited to the symbols library.

» With the Advanced [ option, you can:
— for line and fill symbols, Clip features to canvas extent.

— for fill symbols, Force right-hand rule orientation: allows forcing rendered fill symbols to follow the stan-
dard "right hand rule" for ring orientation (i.e, polygons where the exterior ring is clockwise, and the
interior rings are all counter-clockwise).

The orientation fix is applied while rendering only, and the original feature geometry is unchanged. This
allows for creation of fill symbols with consistent appearance, regardless of the dataset being rendered
and the ring orientation of individual features.

— Depending on the symbology of the layer a symbol is being applied to, additional settings are available in
the Advanced menu:

« Symbol levels... to define the order of symbols rendering
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» Data-defined Size Legend

« Match to Saved Symbols... and Match to Symbols from File... to automatically assign symbols to
classes

The symbol layer

At a lower level of the tree, you can customize the symbol layers. The available symbol layer types depend on the

upper symbol type. You can apply on the symbol layer paint effects to enhance its rendering.

Because describing all the options of all the symbol layer types would not be possible, only particular and significant
ones are mentioned below.

Common parameters

Some common options and widgets are available to build a symbol layer, regardless it's of marker, line or fill sub-type:

the color selector widget to ease color manipulation

Units: it can be Millimeters, Points, Pixels, Meters at Scale, Map units or Inches (see Unit Selector for
more details)

the €= daa-defined override widget near almost all options, extending capabilities of customizing each symbol (see
Data defined override setup for more information)

the o Enable symbol layer option controls the symbol layer's visibility. Disabled symbol layers are not drawn
when rendering the symbol but are saved in the symbol. Being able to hide symbol layers is convenient when
looking for the best design of your symbol as you don't need to remove any for the testing. The data-defined
override then makes it possible to hide or display different symbol layers based on expressions (using, for
instance, feature attributes).

the i Draw effects button for effects rendering.

Catatan: While the description below assumes that the symbol layer type is bound to the feature geometry, keep
in mind that you can embed symbol layers in each others. In that case, the lower level symbol layer parameter
(placement, offset...) might be bound to the upper-level symbol, and not to the feature geometry itself.

Marker Symbols

Appropriate for point geometry features, marker symbols have several Symbol layer types:

Simple marker (default)
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symbol Selector .

~ A Marker =
=|[w
Ellipse marker =
*® AIE
symbol layer type| Simple marker -
Size 7,200000 < | Millimeters > S
Fill color . | <
stroke color MKED
Stroke style | —— Solid Line K=k
Stroke width | 0,400000 < | Millimeters - &
Join style 1 Bevel K=
Rotation 0,00° = B
% | 0,000000 =
Offset Millimeters | &
y | 0,000000 =
VCenter MK =N
Anchor point
s HCenter > S
JCO0ALAR T O+ X | > P >04aH-b
OMNA4 A el
v| Enable layer & Draw effects
@Help % cancel «/ OK

Gambar12.9: Designing a Simple Marker Symbol

Ellipse marker: a simple marker symbol layer, with customizable width and height

Filled marker: similar to the simple marker symbol layer, except that it uses a fill sub symbol to render the
marker. This allows use of all the existing QGIS fill (and stroke) styles for rendering markers, e.g. gradient or
shapeburst fills.

Font marker: similar to the simple marker symbol layer, except that it uses installed fonts to render the marker.
Its additional properties are:

— Font family
— Font style

— Character(s), representing the text to display as symbol. They can be typed in or selected from the font
characters collection widget and you can live Preview them with the selected settings.

Geometry generator (see The Geometry Generator)

Mask: its sub-symbol defines a mask shape whose color property will be ignored and only the opacity will be
used. This is convenient when the marker symbol overlaps with labels or other symbols whose colors are close,
making it hard to decipher. More details at Masks Properties.
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* Raster image marker: use an image (PNG, JPG, BMP ...) as marker symbol. The image can be a file on
the disk, a remote URL or embedded in the style database (more details). Width and height of the image can

be set independently or using the ﬂ Lock aspectratio The sjze can be set using any of the common units or as a
percentage of the image's original size (scaled by the width).

¢ Vector Field marker (see The Vector Field Marker)
* SVG marker: provides you with images from your SVG paths (set in Settings » Options... » System menu) to

render as marker symbol. Width and height of the symbol can be set independently or using the ﬂ Lock aspect ratio
Each SVG file colors and stroke can also be adapted. The image can be a file on the disk, a remote URL or
embedded in the style database (more details).

Catatan: SVG version requirements

QGIS renders SVG files that follow the SVG Tiny 1.2 profile, intended for implementation on a range of
devices, from cellphones and PDAs to laptop and desktop computers, and thus includes a subset of the features
included in SVG 1.1 Full, along with new features to extend the capabilities of SVG.

Some features not included in these specifications might not be rendered correctly in QGIS.

Tip: Enable SVG marker symbol customization

To have the possibility to change the colors of a SVG marker, you have to add the placeholders param (£111)
for fill color, param (out1ine) for stroke color and param (outline—-width) for stroke width. These
placeholders can optionally be followed by a default value, e.g.:

<svg width="100%" height="100%">

<rect fill="param(fill) #££0000" stroke="param(outline) #00£f£f00" stroke-width=
—"param (outline-width) 10" width="100" height="100">

</rect>

</svg>

Line Symbols

Appropriate for line geometry features, line symbols have the following symbol layer types:

¢ Simple line (default): available settings are:
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Symbol Selector x
~ = Line &
Simple Line

- T (BN

L]

Ssymbol layer type Simple Line

Color . - =
Stroke width | 0,660000 @ |2||Millimeters * | S
Offset 0,000000 %! | Millimeters - | &
L=t

Join style B Bevel - | S
Cap style I square > | &
v Use custom dash pattern

————————— Millimeters - | €
Pattern offset | 0,000000 %! | Millimeters - | &

Align dash pattern to line length

Draw line only inside polygon
Rings @ AllRings -

v| Enable symbol layer €=, Draw effects

©Help Ocancel Qok

Gambar12.10: Designing a Simple Line Symbol

The simple line symbol layer type has many of the same properties as the simple marker symbol, and in addition:

Cap style

- Use custom dash pattern: overrides the Stroke style setting with a custom dash.

1gn dash pattern to line length: the dash pattern length will be adjusted so that the line will end wit
BAl'a?h line length: the dash p. length will be adj d so that the li ill end with
a complete dash element, instead of a gap.

- Tweak dash pattern at sharp corners: dynamically adjusts the dash pattern placement so that shar
Yy y adj p P P
corners are represented by a full dash element coming into and out of the sharp corner. Dependent on
Align dash pattern to line length.

- Draw line only inside polygon

e Arrow: draws lines as curved (or not) arrows with a single or a double head with configurable (and data-
defined):

Head type

Arrow type

Arrow width

Arrow width at start
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— Head length
— Head thickness
- Offset
It is possible to create 4 Curved arrows (the line feature must have at least three vertices) and o Repeat

arrow on each segment. It also uses a fill symbol such as gradients or shapeburst to render the arrow body.
Combined with the geometry generator, this type of layer symbol helps you representing flow maps.

Geometry generator (see 7he Geometry Generator)
e Marker line: repeats a marker symbol over the length of a line.

— The markers placement can be at a regular distance or based on the line geometry: first, last or each
vertex, on the central point of the line or of each segment, or on every curve point.

— The markers placement can also be given an offset along the line

— The o Rotate marker to follow line direction option sets whether each marker symbol should be oriented
relative to the line direction or not.

Because a line is often a succession of segments of different directions, the rotation of the marker is
calculated by averaging over a specified distance along the line. For example, setting the Average angle
over property to 4mm means that the two points along the line that are 2mm before and after the symbol
placement are used to calculate the line angle for that marker symbol. This has the effect of smoothing
(or removing) any tiny local deviations from the overall line direction, resulting in much nicer visual
orientations of the marker line symbols.

— The marker line can also be offset from the line itself.

* Hashed line: repeats a line segment (a hash) over the length of a line symbol, with a line sub-symbol used to
render each individual segment. In other words, a hashed line is like a marker line in which marker symbols
are replaced with segments. As such, the hashed lines have the same properties as marker line symbols, along
with:

— Hash length

— Hash rotation

_# Rotate hash to follow line direction

\ \\\:'
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Gambarl2.11: Examples of hashed lines
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Fill Symbols

Appropriate for polygon geometry features, fill symbols have also several symbol layer types:

 Simple fill (default): fills a polygon with a uniform color

(=) Symbol Selector X
- Iﬂ .Fl-" ) ) :_]:_: z&
* .« . Point Pattern Fill
------ - - Marker =
------ + Simple Marker .
------ [] simple Fill L
Symbol layer type Simple Fill v
Fill color - dE,
Fill style B sqiid > | €
sroe coor | (I - <.
Stroke width 0,260000 + | | milimeters v | €L
Stroke style Solid Line hd d%,
Join style m Bevel - d%,
x | 0,000000 s ,
Offset Millimeters - dE,
y | 0,000000 v
+| Enable symbol layer 45, Draw effects
OK Cancel Help

Gambar12.12: Designing a Simple Fill Symbol

¢ Centroid fill: places a marker symbol at the centroid of the visible feature. The position of the marker may
not be the real centroid of the feature, because calculation takes into account the polygon(s) clipped to area
visible in map canvas for rendering and ignores holes. Use the geometry generator symbol if you want the exact
centroid.

You can:
— Force point inside polygon
— Draw point on every part of multi-part feature or place the point only on its biggest part

— display the marker symbol(s) in whole or in part, keeping parts overlapping the current feature geometry
(Clip markers to polygon boundary) or the geometry part the symbol belongs to (Clip markers to current
part boundary only)

¢ Geometry generator (see The Geometry Generator)

¢ Gradient fill: uses a radial, linear or conical gradient, based on either simple two color gradients or a predefined
gradient color ramp to fill polygons. The gradient can be rotated and applied on a single feature basis or across
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the whole map extent. Also start and end points can be set via coordinates or using the centroid (of feature or
map). A data-defined offset can be defined;

* Line pattern fill: fills the polygon with a hatching pattern of /ine symbol layer. You can set a rotation, the
spacing between lines and an offset from the feature boundary;

 Point pattern fill: fills the polygon with a hatching pattern of marker symbol layer. You can set the distance
and a displacement between rows of markers, and an offset from the feature boundary;

* Random marker fill: fills the polygon with a marker symbol placed at random locations within the polygon
boundary. You can set:

— the number of marker symbols to render, either as an absolute count or as density-based (the fill density
will remain the same on different scale / zoom levels)

— an optional random number seed, to give consistent placement of markers whenever maps are refreshed
(also allows random placement to play nice with QGIS server and tile-based rendering)

— whether markers rendered near the edges of polygons should be clipped to the polygon boundary or not

» Raster image fill: fills the polygon with tiles from a raster image (PNG JPG, BMP ...). The image can be a
file on the disk, a remote URL or an embedded file encoded as a string (more details). Options include (data
defined) opacity, image width, coordinate mode (object or viewport), rotation and offset. The image width can
be set using any of the common units or as a percentage of the original size.

* SVG fill: fills the polygon using SVG markers;

¢ Shapeburst fill: buffers a gradient fill, where a gradient is drawn from the boundary of a polygon towards the
polygon's centre. Configurable parameters include distance from the boundary to shade, use of color ramps or
simple two color gradients, optional blurring of the fill and offsets;

¢ Outline: Arrow: uses a line arrow symbol layer to represent the polygon boundary. The settings for the outline
arrow are the same as for line symbols.

* Qutline: Hashed line: uses a /ash line symbol layer to represent the polygon boundary (the interior rings, the
exterior ring or all the rings). The settings for the outline hashed line are the same as for line symbols.

¢ Outline: Marker line: uses a marker line symbol layer to represent the polygon boundary (the interior rings,
the exterior ring or all the rings). The settings for the outline marker line are same as for line symbols.

* Outline: simple line: uses a simple line symbol layer to represent the polygon boundary (the interior rings,
the exterior ring or all the rings). The settings for the outline simple line are the same as for line symbols.
The Draw line only inside polygon option displays the polygon borders inside the polygon and can be useful to
clearly represent adjacent polygon boundaries.

Catatan: When geometry type is polygon, you can choose to disable the automatic clipping of lines/polygons to the
canvas extent. In some cases this clipping results in unfavourable symbology (e.g. centroid fills where the centroid
must always be the actual feature's centroid).

The Geometry Generator

Available with all types of symbols, the geometry generator symbol layer allows to use expression syntax to generate
a geometry on the fly during the rendering process. The resulting geometry does not have to match with the original
geometry type and you can add several differently modified symbol layers on top of each other.

Some examples:

—-— render the centroid of a feature
centroid( $geometry )

—-— visually overlap features within a 100 map units distance from a point
—-— feature, i.e generate a 100m buffer around the point

(berlanjut ke halaman berikutnya)
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(lanjutan dari halaman sebelumnya)

buffer( $geometry, 100 )

—-— Given polygon layerl ( idl, layer2_id, ...) and layer2( id2, fieldn...)
—-— render layerl with a line joining centroids of both where layer2_id = id2
make_line( centroid( S$geometry ),
centroid( geometry( get_feature( 'layer2', 'id2', attribute(
Scurrentfeature, 'layer2_id') ) )

—-— Create a nice radial effect of points surrounding the central feature
—-— point when used as a MultiPoint geometry generator
collect_geometries (
array_foreach (
generate_series( 0, 330, 30 ),
project ( $geometry, .2, radians( @element ) )

The Vector Field Marker

The vector field marker is used to display vector field data such as earth deformation, tidal flows, and the like. It
displays the vectors as lines (preferably arrows) that are scaled and oriented according to selected attributes of data
points. It can only be used to render point data; line and polygon layers are not drawn by this symbology.

The vector field is defined by attributes in the data, which can represent the field either by:
* cartesian components (x and y components of the field)

* or polar coordinates: in this case, attributes define Length and Angle. The angle may be measured either
clockwise from north, or Counterclockwise from east, and may be either in degrees or radians.

« or as height only data, which displays a vertical arrow scaled using an attribute of the data. This is appropriate
for displaying the vertical component of deformation, for example.

The magnitude of field can be scaled up or down to an appropriate size for viewing the field.

12.3 Setting a label

Labels are textual information you can display on vector features or maps. They add details you could not necessarily
represent using symbols. Two types of text-related items are available in QGIS:

» Text Format: defines the appearance of the text, including font, size, colors, shadow, background, buffer, ...

They can be used to render texts over the map (layout/map title, decorations, scale bar, ...), usually through the
font widget.

To create a Text Format item:

[ T4
1. Open the B2 Style Manager dialog

2. Activate the Text format tab
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Style Manager - 0O &
Favorites “Fill | # ColorRamp | *= TextFormat | @ LabelSettings Legend Patch Shapes |4 |*
- Tags
All
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Favorites - -
Grayscale
Showcase BlueUnderline lowerRed RedUnderline Shadowed
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Smart Groups

Add Tag...
Add Smart Group...
< Import / Export - @ = || [# | 2
@Help

QL Filter text symbols...

Oclose

Gambar12.13: Text formats in Style Manager dialog

3. Press the I:II-I:I-I:I Additem pytton. The Text Format dialog opens for configuration. As usual, these properties
are data-definable.

e Label Settings: extend the text format settings with properties related to the location or the interaction with
other texts or features (callouts, placement, overlay, scale visibility, mask ...).

They are used to configure smart labelling for vector layers through the ‘2tz Labels tab of the vector Layer
Properties dialog or Layer Styling panel or using the {abe| Layer Labeling Options y,ton of the Label toolbar.

To create a Label Settings item:

es
1. Open the B2 Style Manager dialog

2. Activate the Label Settings tab
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Gambar12.14: Label Settings in Style Manager dialog

3. Press the I:II-I:I-I:I Additem meny and select the entry corresponding to the geometry type of the features you
want to label.
The Label Settings dialog opens with the following properties. As usual, these properties are data-definable.

12.3.1 Formatting the label text

Most of the following properties are common to Text Format and Label Settings items.
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Text tab
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Value £
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BlueUnderline fondRose lowerRed plainBlue pointCallouts RedUnderline Shadowed =

RedUnderline Save Settings...

@ Help ©cancel QoK

Gambarl2.15: Labels settings - Text tab

In the abic Text tab, you can set:
¢ the Font, from the ones available on your machine

* the Style: along with the common styles of the font, you can set whether the text should be underlined or striked
through

¢ the Size in any supported unit
e the Color
¢ and the Opacity.

At the bottom of the tab, a widget shows a filterable list of compatible items stored in your style manager database.
This allows you to easily configure the current text format or label setting based on an existing one, and also save a
new item to the style database: Press the Save format... or Save settings... button and provide a name and tag(s).

Catatan: When configuring a Label Settings item, text format items are also available in this widget. Select one to

quickly overwrite the current textual properties of the label. Likewise, you can create/overwrite a text format from
there.
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Formatting tab

Label Settings x

Value ~||E

v Text Sample
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1
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abe Text Formatting
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Type case Force First Letter to Capital -
abs Buffer i £ =
abe) Mask Spacing letter |0.0000 I E
® sackground word | 1.0000 o=l
J Shadow
%% Callouts | Enable kerning
.
#* Placement | Text orientation | Horizontal - g
/ Rendering
. Blend mode Normal K=k

v Apply label text substitutes
Multiple lines

Wwrap on character LEl
Wrap lines to No automatic wrapping =i =
Maximum line length -
Line height 1.00 line =il =1
Alignment Follow Label Placement - | G
v| Formatted numbers {=|

Decimal places |3 a x| g
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@Help ©cancel Qok

Gambarl2.16: Label settings - Formatting tab

ab
In the = ¢ Formatting tab, you can:

e Use the Type case option to change the capitalization style of the text. You have the possibility to render the
text as:

No change

All uppercase

All lowercase

Title case: modifies the first letter of each word into capital, and turns the other letters into lower case if
the original text is using a single type case. In case of mixed type cases in the text, the other letters are
left untouched.

Force first letter to capital: modifies the first letter of each word into capital and leaves the other letters in
the text untouched.

 Under Spacing, change the space between words and between individual letters.

.o Enable kerning of the text font
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* Set the Text orientation which can be Horizontal or Vertical. It can also be Rotation-based when setting a label
(e.g., to properly label line features in parallel placement mode).

* Use the Blend mode option to determine how your labels will mix with the map features below them (more
details at Blending Modes).

e The Apply label text substitutes option allows you to specify a list of texts to substitute to texts in feature
labels (e.g., abbreviating street types). Replacement texts are used when displaying labels on the map. Users
can also export and import lists of substitutes to make reuse and sharing easier.

 Configure Multiple lines:
— Set a character that will force a line break in the text with the Wrap on character option

— Set an ideal line size for auto-wrapping using the Wrap lines to option. The size can represent either the
Maximum line length or the Minimum line length.

— Decide the Line Height
— Format the Alignment: typical values available are Left, Right, Justify and Center.

When setting point labels properties, the text alignment can also be Follow label placement. In that case,
the alignment will depend on the final placement of the label relative to the point. E.g., if the label is
placed to the left of the point, then the label will be right aligned, while if it is placed to the right, it will
be left aligned.

Catatan: The Multiple lines formatting is not yet supported by curve based label placement. The options will
then be deactivated.

* For line labels you can include Line direction symbol to help determine the line directions, with symbols to use
to indicate the Left or Right. They work particularly well when used with the curved or Parallel placement

options from the Placement tab. There are options to set the symbols position, and to Reverse direction.

¢ Use the ' Formatted numbers option to format numeric texts. You can set the number of Decimal places. By

default, 3 decimal places will be used. Use the g Show plus sign if you want to show the plus sign for positive
numbers.
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Buffer tab
Value v (| €

v Text Sample

QGIS Rocksl

QGIS rocks! | [1:250000 |~ -
abe Text Buffer
*® Formatting | v| Draw text buffer 4=

Size 0.3000 -
abel Mask
@ Background Millimeters .
Shadow
3 Color I |-
v/ Callouts
€» placement Color buffer's Fill

_/ Rendering

Opacity 100.0 %

1

M@ d® G@a@

Pen join style | 5l Round
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Gambar12.17: Label settings - Buffer tab

To create a buffer around the label, activate the o Draw text buffer checkbox in the @be Byffer tab. Then you can:
* Set the buffer's Size in any supported unit

¢ Select the buffer's Color

. & Color buffer's fill: The buffer expands from the label's outline, so, if the option is activated, the label's
interior is filled. This may be relevant when using partially transparent labels or with non-normal blending
modes, which will allow seeing behind the label's text. Unchecking the option (while using totally transparent
labels) will allow you to create outlined text labels.

¢ Define the buffer's Opacity
* Apply a Pen join style: it can be Round, Miter or Bevel
* Use the Blend mode option to determine how your label's buffer will mix with the map components below them

(more details at Blending Modes).

* Check "' Draw effects to add advanced paint effects for improving text readability, eg through outer glows
and blurs.
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Background tab

The . Background tab allows you to configure a shape that stays below each label. To add a background, activate
the ' Draw Background checkbox and select the Shape type. It can be:

* aregular shape such as Rectangle, Square, Circle or Ellipse
* an SVG symbol from a file, a URL or embedded in the project or style database (more details)

* or a Marker Symbol you can create or select from the symbol library.

Label Settings X

Value *||E

v Text Sample

QGIS Rocks!

1

1

QGIS rocks! | /1:250000 ~

abe Text Background
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RadiusXY | 0.0000 || 0.0000 = =k
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Blend mode |Normal - &

Fill color - &

Stroke color | (I . =

Stroke width | 0.0000 i E
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Pen join style | 5 Bevel - a

Draw effects

©Help ©cancel QoK

Gambar12.18: Label settings - Background tab

Depending on the selected shape, you need to configure some of the following properties:
 The Size type of the frame, which can be:
— Fixed: using the same size for all the labels, regardless the size of the text

— or a Buffer over the text's bounding box
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The Size of the frame in X and Y directions, using any supported units

* A Rotation of the background, between Sync with label, Offset of label and Fixed. The last two require an angle
in degrees.

e An Offset X, Y to shift the background item in the X and/or Y directions

* A Radius X, Y to round the corners of the background shape (applies to rectangle and square shapes only)
* An Opacity of the background

* A Blend mode to mix the background with the other items in the rendering (see Blending Modes).

e The Fill color, Stroke color and Stroke width for shape types other than the marker symbol. Use the Load
symbol parameters to revert changes on an SVG symbol to its default settings.

* A Pen join style: it can be Round, Miter or Bevel (applies to rectangle and square shapes only)

e ' Draw effects to add advanced paint effects for improving text readability, eg through outer glows and
blurs.
Shadow tab
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Gambar12.19: Label settings - Shadow tab

To add a shadow to the text, enable the J Shadow tab and activate the i Draw drop shadow. Then you can:

¢ Indicate the item used to generate the shadow with Draw under. It can be the Lowest label component or a
particular component such as the 7ext itself, the Buffer or the Background.
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* Set the shadow's Offset from the item being shadowded, ie:
— The angle: clockwise, it depends on the underlying item orientation
— The distance of offset from the item being shadowded

— The units of the offset

If you tick the i Use global shadow checkbox, then the zero point of the angle is always oriented to the north
and doesn't depend on the orientation of the label's item.

Influence the appearance of the shadow with the Blur radius. The higher the number, the softer the shadows,
in the units of your choice.

* Define the shadow's Opacity
* Rescale the shadow's size using the Scale factor

¢ Choose the shadow's Color

Use the Blend mode option to determine how your label's shadow will mix with the map components below
them (more details at Blending Modes).

12.3.2 Configuring interaction with labels

Other than the text formatting settings exposed above, you can also set how labels interact with each others or with
the features.

Mask tab

The *® Mask tab allows you to define a mask area around the labels. This feature is very useful when you have
overlapping symbols and labels with similar colors, and you want to make the labels visible.

Label Settings X

Value - || €

v Text Sample

Lorem Ipsum

Lorem Ipsum | 1:1000000 - v
abe Text Mask

2 Formatting |v|Enable mask <=,
a8 Buffer

e 20000
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J Shadow
*° callouts

4
4% Placement Pen join style |5 Round M
_’ Rendering

i)

no oo
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Draw effects

This mask shape should then be selected as a mask sourcein the Masks
properties of a layer in order to enable masking.
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Gambar12.20: Labels settings - Mask tab
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To create masking effects on labels:

1. Activate the i Enable mask checkbox in the & tab.
2. Then you can set:

e the mask's Size in the supported units

e the Opacity of the mask area around the label

* a Pen Join Style

* paint effects through the oA Draw effects checkbox.

3. Select this mask shape as a mask source in the overlapping layer properties @t Mask tab (see Masks Properties).

Callouts tab

A common practice when placing labels on a crowded map is to use callouts - labels which are placed outside (or
displaced from) their associated feature are identified with a dynamic line connecting the label and the feature. If one
of the two endings (either the label or the feature) is moved, the shape of the connector is recomputed.

™
ﬁngg Lake| -
\Qp

) Becharof Lake

-

Lower Ugashik Lake

Gambarl2.21: Labels with various callouts settings

To add a callout to a label, enable the :’h Callouts tab and activate the . Draw callouts. Then you can:
1. Select the Style of connector, one of’:
o Simple lines: a straight line, the shortest path
* Manhattan style: a 90° broken line
2. Select the Line style with full capabilities of a line symbol including layer effects, and data-defined settings
3. Set the Minimum length of callout lines

4. Set the Offset from feature option: controls the distance from the feature (or its anchor point if a polygon)
where callout lines end. Eg, this avoids drawing lines right up against the edges of the features.
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5. Set the Offset from label area option: controls the distance from the label anchor point (where the callout line
ends). This avoids drawing lines right up against the text.

6. o Draw lines to all feature parts from the feature's label
7. Set the Anchor point for the (polygon) feature (the end point of the connector line). Available options:
* Pole of inaccessibility
* Point on exterior
e Point on surface
* Centroid
8. Set the Label anchor point: controls where the connector line should join to the label text. Available options:
* Closest point
¢ Centroid

* Fixed position at the edge (Top left, Top center, Top right, Left middle, Right middle, Bottom left, Bottom
center and Bottom right).

Placement tab

it
Choose the “&” Placement tab for configuring label placement and labeling priority. Note that the placement options
differ according to the type of vector layer, namely point, line or polygon, and are affected by the global PAL setting.

Placement for point layers

Point labels placement modes available are:

* Cartographic: point labels are generated with a better visual relationship with the point feature, following ideal
cartographic placement rules. Labels can be placed:

— at a set Distance in supported units, either from the point feature itself or from the bounds of the symbol
used to represent the feature (set in Distance offset from). The latter option is especially useful when the
symbol size isn't fixed, e.g. if it's set by a data defined size or when using different symbols in a categorized
renderer.

— following a Position priority that can be customized or set for an individual feature using a data defined list
of prioritised positions. This also allows only certain placements to be used, so e.g. for coastal features
you can prevent labels being placed over the land.

By default, cartographic mode placements are prioritised in the following order (respecting the guidelines
from Krygier and Wood (2011) and other cartographic textbooks):

1. top right
2. top left
3. bottom right

4. bottom left

5. middle right

6. middle left

7. top, slightly right
8. bottom, slightly left.

* Around Point: labels are placed in a circle around the feature. equal radius (set in Distance) circle around the
feature. The placement priority is clockwise from the "top right". The position can be constrained using the
data-defined Quadrant option.
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* Offset from Point: labels are placed at an Offset X,Y distance from the point feature, in various units, or pre-
ferably over the feature. You can use a data-defined Quadrant to constrain the placement and can assign a
Rotation to the label.

Placement for line layers

Label modes for line layers include:

* Parallel: draws the label parallel to a generalised line representing the feature, with preference for placement
over straighter portions of the line. You can define:

— Allowed positions: Above line, On line, Below line and Line orientation dependent position (placing the
label at the left or the right of the line). It's possible to select several options at once. In that case, QGIS
will look for the optimal label position.

— Distance between the label and the line

* Curved: draws the label following the curvature of the line feature. In addition to the parameters available with
the Parallel mode, you can set the Maximum angle between curved characters, either inside or outside.

* Horizontal: draws labels horizontally along the length of the line feature.

Horizontal.label example

Gambar12.22: Label placement examples for lines

Next to placement modes, you can set:

* Repeating Labels Distance to display multiple times the label over the length of the feature. The distance can
beinMillimeters, Points,Pixels,Meters at scale,Map Unitsand Inches.

* A Label Overrun Distance (not available for horizontal mode): specifies the maximal allowable distance a label
may run past the end (or start) of line features. Increasing this value can allow for labels to be shown for shorter
line features.

* Label Anchoring: controls the placement of the labels along the line feature they refer to. Click on Setfings ...
to choose:

— the position along the line (as a ratio) which labels will be placed close to. It can be data-defined and
possible values are:

£
x «~= Center of Line
]
x == Start of Line
£
% =2 End of Line

L
x or «—= Custom....
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— Placement Behavior: use Preferred Placement Hint to treat the label anchor only as a hint for the label
placement. By choosing Strict, labels are placed exactly on the label anchor.

Placement for polygon layers

You can choose one of the following modes for placing labels of polygons:

Horizontal label

~ Offset(xy)
from centroid

Outside
Pe..
0'.“’\09 a‘:;,
Around cen troid ?—Z
/__\(Distance) f::
(\ +) d £
Free (Angle ) N

Gambar12.23: Label placement examples for polygons

* Offset from Centroid: labels are placed over the feature centroid or at a fixed Offset X, Y distance (in supported
units) from the centroid. The reference centroid can be determined based on the part of the polygon rendered
in the map canvas (visible polygon) or the whole polygon, no matter if you can see it. You can also:

— force the centroid point to lay inside their polygon
— place the label within a specific quadrant

— assign a rotation

— Allow placing labels outside of polygons when it is not possible to place them inside the polygon. Thanks
to data-defined properties, this makes possible to either allow outside labels, prevent outside labels, or
force outside labels on a feature-by-feature basis.

* Around Centroid: places the label within a preset distance around the centroid, with a preference for the pla-
cement directly over the centroid. Again, you can define whether the centroid is the one of the visible polygon
or the whole polygon, and whether to force the centroid point inside the polygon.

* Horizontal: places at the best position a horizontal label inside the polygon. The preferred placement is further
from the edges of the polygon. It's possible to Allow placing labels outside of polygons.

 Free (Angled): places at the best position a rotated label inside the polygon. The rotation respects the polygon's
orientation and the preferred placement is further from the edges of the polygon. It's possible to Allow placing
labels outside of polygons.

* Using Perimeter: draws the label parallel to a generalised line representing the polygon boundary, with prefe-
rence for straighter portions of the perimeter. You can define:

— Allowed positions: Above line, On line, Below line and Line orientation dependent position (placing the
label at the left or the right of the polygon's boundary). It's possible to select several options at once. In
that case, QGIS will look for the optimal label position.
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— Distance between the label and the polygon's outline
— the Repeating Labels Distance to display multiple times the label over the length of the perimeter.

* Using Perimeter (Curved): draws the label following the curvature of the polygon's boundary. In addition to the
parameters available with the Using Perimeter mode, you can set the Maximum angle between curved characters
polygon, either inside or outside.

* Qutside Polygons: always places labels outside the polygons, at a set Distance

Common placement settings

Some label placement settings are available for all layer geometry types:

Data Defined

The Data Defined group provides direct control on labels placement, on a feature-by-feature basis. It relies on their
attributes or an expression to set:

e the X and Y coordinate
* the text alignment over the custom position set above:
— Horizontal: it can be Left, Center or Right
— the text Vertical: it can be Bottom, Base, Half, Cap or Top

* the text Rotation. Check the Preserve data rotation values entry if you want to keep the rotation value in the
associated field and apply it to the label, whether the label is pinned or not. If unchecked, unpinning the label
rotation is reset and its value cleared from the attribute table.

Catatan: Data-defined rotation with polygon features is currently supported only with the Around centroid
placement mode.

Catatan: Expressions can not be used in combination with the labels map tools (ie the Rotate label and Move label
tools) to data-define labels placement. The widget will be reset to the corresponding auxiliary storage field.

Priority

In the Priority section you can define the placement priority rank of each label, ie if there are different diagrams or
labels candidates for the same location, the item with the higher priority will be displayed and the others could be left
out.

The priority rank is also used to evaluate whether a label could be omitted due to a greater weighted obstacle feature.

Obstacles

In some contexts (eg, high density labels, overlapping features...), the labels placement can result in labels being placed
over unrelated features.

An obstacle is a feature over which QGIS avoids placing other features' labels or diagrams. This can be controlled
from the Obstacles section:

1. Activate the # Features act as obstacles option to decide that features of the layer should act as obstacles for
any label and diagram (including items from other features in the same layer).
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Instead of the whole layer, you can select a subset of features to use as obstacles, using the €l data-detned override
control next to the option.

2. Use the Settings button to tweak the obstacle's weighting.

* For every potential obstacle feature you can assign an Obstacle weight: any label or diagram whose pla-
cement priority rank is greater than this value can be placed over. Labels or diagrams with lower rank
will be omitted if no other placement is possible.

This weighting can also be data-defined, so that within the same layer, certain features are more likely to
be covered than others.

* For polygon layers, you can choose the kind of obstacle the feature is:

— over the feature's interior: avoids placing labels over the interior of the polygon (prefers placing
labels totally outside or just slightly inside the polygon)

— or over the feature's boundary: avoids placing labels over the boundary of the polygon (prefers
placing labels outside or completely inside the polygon). This can be useful for layers where the
features cover the whole area (administrative units, categorical coverages, ...). In this case, it is
impossible to avoid placing labels within these features, and it looks much better when placing them
over the boundaries between features is avoided.

Rendering tab

& . .. . .
In the = Rendering tab, you can tune when the labels can be rendered and their interaction with other labels and
features.

Label options

Under Label options:
* You find the scale-based and the Pixel size-based visibility settings.

e The Label z-index determines the order in which labels are rendered, as well in relation with other feature
labels in the layer (using data-defined override expression), as with labels from other layers. Labels with a
higher z-index are rendered on top of labels (from any layer) with lower z-index.

Additionally, the logic has been tweaked so that if two labels have matching z-indexes, then:
— if they are from the same layer, the smaller label will be drawn above the larger label

— if they are from different layers, the labels will be drawn in the same order as their layers themselves (ie
respecting the order set in the map legend).

Catatan: This setting doesn't make labels to be drawn below the features from other layers, it just controls
the order in which labels are drawn on top of all the layers' features.

* While rendering labels and in order to display readable labels, QGIS automatically evaluates the position of the

labels and can hide some of them in case of collision. You can however choose to o Show all labels for this
layer (including colliding labels) in order to manually fix their placement (see The Label Toolbar).

¢ With data-defined expressions in Show label and Always Show you can fine tune which labels should be rende-
red.

* Allow to Show upside-down labels: alternatives are Never, when rotation defined or always.
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Feature options

Under Feature options:
* You can choose to Label every part of a multi-part features and Limit number of features to be labeled to.

* Both line and polygon layers offer the option to set a minimum size for the features to be labeled, using Suppress
labeling of features smaller than.

* For polygon features, you can also filter the labels to show according to whether they completely fit within their
feature or not.

* For line features, you can choose to Merge connected lines to avoid duplicate labels, rendering a quite airy map
in conjunction with the Distance or Repeat options in the Placement tab.

12.4 Creating 3D Symbols

The Style Manager helps you create and store 3D symbols for every geometry type to render in the 3D map view.

As of the other items, enable the @ 3D Symbols tab and expand the EI-T'J button menu to create:
e 3D point symbols
e 3D line symbols

* 3D polygon symbols
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12.4.1 Point Layers

Shape Cone -
Top radius 2.00 =
Bottom radius 10.00 =
Length 10.00 =
Altitude clamping Relative -
w Shading

@ Realistic (Phong)

Diffuse

Ambient | (I -

Specular

-

Shininess | 0.00

¥ Transformation

X Y z
Translation 0.00 - 0.00 - 0.00 =
Scale 1.00 - 1.00 > [1.00 -
Rotation 0 = =] =

Ocancel | G0k |

Gambar12.24: Properties of a 3D point symbol

* You can define different simple 3D shapes like Sphere, Cylinder, Cube, Cone, Plane and Torus defined by their
Radius, Size or Length. The unit of size of the 3D shapes refers to the CRS of the project.

e The shading of the 3D shapes can be defined by the menus Diffuse, Ambient, Specular and Shininess (see
https://en.wikipedia.org/wiki/Phong_reflection_model#Description)

* If you choose 3D Model, the location will be determined by a simple point coordinate.

¢ For visualizing 3D point clouds you can use Billboard Shapes defined by the Billboard Height, Billboard symbol
and Altitude clamping. The symbol will have a stable size.

o Altitude clamping can be set to Absolute, Relative or Terrain. The Absolute setting can be used when height
values of the 3d vectors are provided as absolute measures from 0. Relative and Terrain add given elevation

values to the underlying terrain elevation.
¢ Translation can be used to move objects in X, y and z axis.

* You can define a Scale factor for the 3D shape as well as a Rotation around the x-, y- and z-axis.
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12.4.2 Line layers

width 2.00 =
Height 0.00 =
Extrusion 5.00 -

Altitude clamping | Terrain
Altitude binding | Vertex
Render as simple 3D lines

w Shading
@ Realistic Textured (Phong)

Ambient . -

Specular

Shininess 0.00

Diffuse texture

Texture scale 100.00 % =

Texture rotation | 0.00 " =

Ocancel QoK

Gambar12.25: Properties of a 3D line symbol

* Beneath the Width and Height settings you can define the Extrusion of the vector lines. If the lines do not have
z-values, you can define the 3d volumes with this setting.

With the Alfitude clamping you define the position of the 3D lines relative to the underlying terrain surface, if
you have included raster elevation data or other 3D vectors.

o The Altitude binding defines how the feature is clamped to the terrain. Either every Vertex of the feature will
be clamped to the terrain or this will be done by the Centroid.

e It is possible to IgRender as simple 3D lines.

* The shading can be defined in the menus Diffuse, Ambient, Specular and Shininess.
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12.4.3 Polygon Layers

Height
Extrusion
Altitude clamping
Altitude binding
Culling mode
Rendered facade
Add back Faces
Invert normals (experimental)

¥ Shading
@ CAD (Gooch)

Diffuse

1.00

0.00
Absolute
Vertex
Front

walls and Roofs

warm | (. -

Cool
Specular

Shininess | 100.00

Alpha 0.25

Beta 0.50
v V| Edges

width

Color

1.00 px

-

©cancel QoK

Gambar12.26: Properties of a 3D polygon symbol

¢ As for the other ones, Height can be defined in CRS units. You can also use the = button to overwrite the
value with a custom expression, a variable or an entry of the attribute table

* Again, Extrusion is possible for missing z-values. Also for the extrusion you can use the S button in order to
use the values of the vector layer and have different results for each polygon:

12.4. Creating 3D Symbols
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3D Map 1 (=]E3]
BHEO as» B w3

Gambarl2.27: Data Defined Extrusion

e The Altitude clamping, Altitude binding can be defined as explained above.
* There is an additional option to iAdd back faces and iInvert normals.

* You can define IiEdges by Width and Color.

12.4.4 Application example

To go through the settings explained above you can have a look at https://public.cloudmergin.com/projects/saber/
luxembourg/tree.
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aB 13

Managing Data Source

13.1 Opening Data

As part of an Open Source Software ecosystem, QGIS is built upon different libraries that, combined with its own
providers, offer capabilities to read and often write a lot of formats:

* Vector data formats include GeoPackage, GML, GeoJSON, GPX, KML, Comma Separated Values, ESRI
formats (Shapefile, Geodatabase...), MapInfo and MicroStation file formats, AutoCAD DWG/DXF, GRASS
and many more... Read the complete list of supported vector formats.

¢ Raster data formats include GeoTIFF, JPEG, ASCII Gridded XYZ, MBTiles, R or Idrisi rasters, GDAL Vir-
tual, SRTM, Sentinel Data, ERDAS IMAGINE, Arclnfo Binary Grid, ArcInfo ASCII Grid, and many more...
Read the complete list of supported raster formats.

e Database formats include PostgreSQL/PostGIS, SQLite/Spatialite, Oracle, DB2 or MSSQL Spatial,
MySQL...

¢ Web map and data services (WM(T)S, WES, WCS, CSW, XYZ tiles, ArcGIS services, ...) are also handled
by QGIS providers. See Working with OGC / ISO protocols for more information about some of these.

* You can read supported files from archived folders and use QGIS native formats such as QML files (OML -
The QGIS Style File Format) and virtual and memory layers.

More than 80 vector and 140 raster formats are supported by GDAL and QGIS native providers.

Catatan: Not all of the listed formats may work in QGIS for various reasons. For example, some require external
proprietary libraries, or the GDAL/OGR installation of your OS may not have been built to support the format you
want to use. To see the list of available formats, run the command line ogrinfo --formats (for vector) and
gdalinfo —-—-formats (for raster), or check the Settings » Options » GDAL menu in QGIS.

In QGIS, depending on the data format, there are different tools to open a dataset, mainly available in the Layer »
Add Layer » menu or from the Manage Layers toolbar (enabled through View » Toolbars menu). However, all these

tools point to a unique dialog, the Data Source Manager dialog, that you can open with the ‘! Open Data Source Manager
button, available on the Data Source Manager Toolbar, or by pressing Ctr1+L. The Data Source Manager dia-
log(Gambar.13.1) offers a unified interface to open vector or raster file-based data as well as databases or web servi-

ces supported by QGIS. It can be set modal or not with the g Modeless data source manager dialog in the Settings
» Options » General menu.
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Gambarl3.1: QGIS Data Source Manager dialog

Beside this main entry point, you also have the ﬁ DB Manager plugin that offers advanced capabilities to analyze
and manipulate connected databases. More information on DB Manager capabilities can be found in DB Manager
Plugin.

There are many other tools, native or third-party plugins, that help you open various data formats.

This chapter will describe only the tools provided by default in QGIS for loading data. It will mainly focus on the Data
Source Manager dialog but more than describing each tab, it will also explore the tools based on the data provider or
format specificities.

13.1.1 The Browser Panel
The Browser is one of the main ways to quickly and easily add your data to projects. It's available as:
* a Data Source Manager tab, enabled pressing the ﬂ Open Data Source Manager pyypton (Ctrl+1);

¢ asa QGIS panel you can open from the menu View » Panels (or Settings w Panels) or by pressing Ct r1+2.

In both cases, the Browser helps you navigate in your file system and manage geodata, regardless the type of layer
(raster, vector, table), or the datasource format (plain or compressed files, databases, web services).
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Exploring the Interface

At the top of the Browser panel, you find some buttons that help you to:

. q Add Selected Layers: yoy can also add data to the map canvas by selecting Add selected layer(s) from the layer's

context menu,
£ Refresh
P/ Refresh the browser tree;

? Filter Browser 1 search for specific data. Enter a search word or wildcard and the browser will filter the tree
to only show paths to matching DB tables, filenames or folders -- other data or folders won't be displayed. See
the Browser Panel(2) example in Gambar.13.2. The comparison can be case-sensitive or not. It can also be
set to:

— Normal: show items containing the search text
— Wildcard(s): fine tune the search using the ? and/or * characters to specify the position of the search text

— Regular expression
l Collapse All the whole tree;

W2 Enable/disable properties widget, whep toggled on, a new widget is added at the bottom of the panel showing, if

applicable, metadata for the selected item.

The entries in the Browser panel are organised hierarchically, and there are several top level entries:

1.
2.
3.

Favorites where you can place shortcuts to often used locations
Spatial Bookmarks where you can store often used map extents (see Bookmark Spasial)

Project Home: for a quick access to the folder in which (most of) the data related to your project are stored.
The default value is the directory where your project file resides.

Home directory in the file system and the filesystem root directory.
Connected local or network drives

Then comes a number of container / database types and service protocols, depending on your platform and
underlying libraries:

. @ GeoPackage
. f SpatiaLite
. 'PostGIS

D MSSOL

« & wasswmrs

@ Vector Tiles

L]

XYZ Tiles

. €§3WCS

« W Wrs/0GC APL-Features
A

o Y ows
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. {3) ArcGIS Map Service

'ﬁ‘,ﬂ .
o 7 ArcGIS Feature Service

. 3%@ GeoNode

Interacting with the Browser items
The browser supports drag and drop within the browser, from the browser to the canvas and Layers panel, and from
the Layers panel to layer containers (e.g. GeoPackage) in the browser.

Project file items inside the browser can be expanded, showing the full layer tree (including groups) contained within
that project. Project items are treated the same way as any other item in the browser, so they can be dragged and
dropped within the browser (for example to copy a layer item to a geopackage file) or added to the current project
through drag and drop or double click.

The context menu for an element in the Browser panel is opened by right-clicking on it.
For file system directory entries, the context menu offers the following:
e New » to create in the selected entry a:
— Directory...
— GeoPackage...
— ShapeFile...

* Add as a Favorite: favorite folders can be renamed (Rename favorite...) or removed (Remove favorite) any
time.

* Hide from Browser: hidden folders can be toggled to visible from the Settings » Options » Data Sources »
Hidden browser paths setting

e Fast Scan this Directory
* Open Directory

* Open in Terminal

* Properties...

* Directory Properties...

For leaf entries that can act as layers in the project, the context menu will have supporting entries. For example, for
non-database, non-service-based vector, raster and mesh data sources:

* Delete File "<name of file>"...
* Export Layer --> To File...

* Add Layer to Project

* Layer Properties

e File Properties

In the Layer properties entry, you will find (similar to what you will find in the vector and raster layer properties once
the layers have been added to the project):

* Metadata for the layer. Metadata groups: Information from provider (if possible, Path will be a hyperlink to
the source), Identification, Extent, Access, Fields (for vector layers), Bands (for raster layers), Contacts, Links
(for vector layers), References (for raster layers), History.

* A Preview panel
 The attribute table for vector sources (in the Astributes panel).

To add a layer to the project using the Browser:
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1. Enable the Browser as described above. A browser tree with your file system, databases and web services is
displayed. You may need to connect databases and web services before they appear (see dedicated sections).

2. Find the layer in the list.

3. Use the context menu, double-click its name, or drag-and-drop it into the map canvas. Your layer is now added
to the Layers panel and can be viewed on the map canvas.

Tip: Open a QGIS project directly from the browser

You can also open a QGIS project directly from the Browser panel by double-clicking its name or by drag-and-

drop into the map canvas.

Once a file is loaded, you can zoom around it using the map navigation tools. To change the style of a layer, open
the Layer Properties dialog by double-clicking on the layer name or by right-clicking on the name in the legend
and choosing Properties from the context menu. See section Symbology Properties for more information on setting

symbology for vector layers.

Right-clicking an item in the browser tree helps you to:

« for a file or a table, display its metadata or open it in your project. Tables can even be renamed, deleted or

truncated.

* for a folder, bookmark it into your favourites or hide it from the browser tree. Hidden folders can be managed

from the Settings » Options » Data Sources tab.

* manage your spatial bookmarks: bookmarks can be created, exported and imported as XML files.

e create a connection to a database or a web service.

¢ refresh, rename or delete a schema.

You can also import files into databases or copy tables from one schema/database to another with a simple drag-
and-drop. There is a second browser panel available to avoid long scrolling while dragging. Just select the file and

drag-and-drop from one panel to the other.

Browser (2) n B
LETTO OITHO
~ 5.¢ Favorites Pnlw Favorites ~
5 C\Users\ljune\Documents\GIS DataBase\qagis_sample_data\shapefiles 9 C\Users\ljune\Documents\GIS DataBase\qgis_sample_data\shapefiles
~ ! Spatial Bookmarks % Project Home
[~ Project Bookmarks ~ [ Spatial Bookmarks
~ [ User Bookmarks v [ ] Project Bookmarks New Spatial Bookmark...
[' test . U test _L Import Spatial Bookmarks...

% Project Home "1 User Bookmarks ;

— L o.s Export Spatial Bookmarks...

0] Home ] Home

5o 0

0 b DA

5 EA 0 e\

TGN G

G’ GeoPackage @’ GeoPackage

/7 Spatialite £ Spatialite

@ rostais @ rostals

P mssaL P mssaL

@ Oracle @ Oracle

2 o2 (2 pe2

@B WMS/WMTS B WMS/WMTS

@ XYZ Tiles ~ @B XYZ Tiles

@ wcs v %" Google Satellite v

Gambar13.2: QGIS Browser panels side-by-side

Tip: Add layers to QGIS by simple drag-and-drop from your OS file browser
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You can also add file(s) to the project by drag-and-dropping them from your operating system file browser to the
Layers Panel or the map canvas.

13.1.2 The DB Manager

The DB Manager Plugin is another tool for integrating and managing spatial database formats supported by QGIS
(PostGIS, SpatiaLite, GeoPackage, Oracle Spatial, MSSQL, DB2, Virtual layers). It can be activated from the Plugins
» Manage and Install Plugins... menu.
The ﬁ DB Manager plygin provides several features:

* connect to databases and display their structure and contents

* preview tables of databases

¢ add layers to the map canvas, either by double-clicking or drag-and-drop.

* add layers to a database from the QGIS Browser or from another database

* create SQL queries and add their output to the map canvas

e create virtual layers

More information on DB Manager capabilities is found in DB Manager Plugin.

DB Manager .

Database TIable

ﬁ Import Layer/File... ﬁ Export to File...

Providers Info | Table = Preview
v @ GeoPackage
- .
~ = mygpkg.gpkg regions
poinks

» @ Postals General info

» # Spatialite

v ] virtual Layers Relation type:  Table
Rows: 26
GeoPackage
Column: geom

Geometry: MULTIPOLYGON
Dimension: XY
Spatial ref: NAD27 / Alaska Albers (2964)

Extent: -7117450.00000, 1357480.00000 - 18764400.00000, 5961530.00000
Fields

# Name Type Null Default

0 Ffd INTEGER N

1 geom MULTIPOLYGON Y

2 [»] MEDIUMINT Y

3 NAME_2  TEXT(75) ¥

4 TYPE2  TEXT(50) ¥
Triggers

Name Function
trigger_insert_feature count_regions (delete) CREATE TRIGGER "trigger_insert_feature_count_regions" AFTER INSERT
ON "regions" BEGIN UPDATE gpkg_ogr_contents SET feature_count =
feature_count + 1 WHERE lower(table_name) = lower('regions'); END
trigger_delete_feature_count_regions (delete)  CREATE TRIGGER "trigger_delete_Feature_count_regions" AFTER DELETE
ON "regions" BEGIN UPDATE gpkg_ogr_contents SET feature_count =
feature_count - 1 WHERE lower(table_name) = lower('regions'); END

Gambar13.3: DB Manager dialog
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13.1.3 Provider-based loading tools

Beside the Browser Panel and the DB Manager, the main tools provided by QGIS to add layers, you'll also find tools
that are specific to data providers.

Catatan: Some external plugins also provide tools to open specific format files in QGIS.

Loading a layer from a file
To load a layer from a file:

1. Open the layer type tab in the Data Source Manager dialog, ie click the g Open Data Source Manager 1y,tton (or
press Ctr1+L) and enable the target tab or:

« for vector data (like GML, ESRI Shapefile, Mapinfo and DXF layers): press Ct r1+Shift+V, select

the Layer » Add Layer » Y@ Add Vector Layer menu option or click on the ¥ Add VectorLayer ¢o0]har
button.

Data Source Manager | Vector

B crowser Source Type
Vg, Vector

+ Raster

e File Directory Database Protocol: HTTP(S), cloud, etc.

Encoding |UTF-8 -
l*!:_ Mesh

o Source
- Delimited Text

Vector Dataset(s)

Sfd GeoPackage

F ™ Spatialite

& PostgresQL @Help % Close

Gambar13.4: Add Vector Layer Dialog

« for raster data (like GeoTiff, MBTiles, GRIdded Binary and DWG layers): press Ctr1+Shift+R,

select the Layer » Add Layer » 'D Add Raster Layer menu option or click on the ® g Add Raster Layer

toolbar button.
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Data Source Manager | Raster

I Browser Source type

- Vector

A
ERE

¥
k{'
[

L

® File Protocol: HTTP(S), cloud, etc.
Raster

Mesh Source

Delimited Text Raster Dataset(s)
GeoPackage

Spatialite @Help # Close

Gambar13.5: Add Raster Layer Dialog

. Check '®’ File source type

. Click on the ... Bro"s pytton

Navigate the file system and load a supported data source. More than one layer can be loaded at the same time
by holding down the Ct r1 key and clicking on multiple items in the dialog or holding down the Shift key
to select a range of items by clicking on the first and last items in the range. Only formats that have been well
tested appear in the formats filter. Other formats can be loaded by selecting A11 files (the top item in the
pull-down menu).

Press Open to load the selected file into Data Source Manager dialog
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Q Data Source M
B Browser
V Vector

- Raster

anag

.

_i!';_ Mesh
- Delimited Text
"‘& GeoPackage
7y Spatialite
- PostgreSQL
¢ MssQL
- Oracle
DE?'_ DB2
m Virtual Layer
!{d WMS/WMTS

~ WFS/0O
“% Features

3@& WCS

XYZ

5C API -

*

]
==F+ Vector Tile

“i& ArcGIS Map Service

+ ArcGIS Feature Service

+ GeoNode

er — Vector

bt
Source Type
® File | ) Directory | | Database ( | Protocol: HTTP(S), cloud, etc.
Encoding | Automatic v
Source
Vector Dataset(s) |E:\qgis_documentation\qgis_sample_data\shapeﬂles\alaska.shp a | | |
w Options
Consult ESRI Shapefile driver help page for detailed explanations on options
ENCODING UTF-8 |
DBF_DATE_LAST_UPDATE |2020-12-18 |
ADIUST_TYPE | Yes - |
ADIUST_GEOM_TYPE | ALL_SHAPES - |
AUTO_REPACK | Yes - |
DBF_EOF_CHAR | Yes - |
| Close | | Add | | Help

Gambar13.6: Loading a Shapefile with open options

6. Press Add to load the file in QGIS and display them in the map view. Gambar.13.7 shows QGIS after loading

the alaska. shp file.
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Gambar13.7: QGIS with Shapefile of Alaska loaded

Catatan: For loading vector files the GDAL driver offers to define open actions. These will be shown when the
vector file is selected. Options are described in detail on https://gdal.org/drivers/vector/ .

Catatan: Because some formats like MaplInfo (e.g., . tab) or Autocad (.dxf) allow mixing different types of
geometry in a single file, loading such datasets opens a dialog to select geometries to use in order to have one geometry
per layer.

The ¥ Add Vector Layer 5 q '{J Add Raster Layer ahg allow loading of layers from source types other than File:

* You can load specific vector formats like ArcInfo Binary Coverage,UK. National Transfer

Format, as well as the raw TIGER format of the US Census Bureau or OpenfileGDB. To do that,

you select J Directory as Source type. In this case, a directory can be selected in the dialog after pressing ...
Browse

With the '® Database source type you can select an existing database connection or create one to the selected
database type. Some possible database types are ODBC, Esri Personal Geodatabase, MSSQL as
well as PostgreSQL or MySQL .

Pressing the New button opens the Create a New OGR Database Connection dialog whose parameters are among
the ones you can find in Creating a stored Connection. Pressing Open lets you select from the available tables,
for example of PostGIS enabled databases.

The '® Protocol: H TTP(S), cloud, etc. source type opens data stored locally or on the network, either publicly
accessible, or in private buckets of commercial cloud storage services. Supported protocol types are:

HTTP/HTTPS/FTP, with a URI and, if required, an authentication.

Cloud storage suchas AWS S3,Google Cloud Storage,Microsoft Azure Blob,Alibaba
0SS Cloud, Open Stack Swift Storage. You need to fill in the Bucket or container and the
Object key.

service supporting OGC WES 3 (still experimental), using GeoJSON or GEOJSON - Newline
Delimited format or based on CouchDB database. A URI is required, with optional authentication.

For all vector source types it is possible to define the Encoding or to use the Automatic » setting.
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Loading a mesh layer

A mesh is an unstructured grid usually with temporal and other components. The spatial component contains a
collection of vertices, edges and faces in 2D or 3D space. More information on mesh layers at Working with Mesh

Data.

To add a mesh layer to QGIS:

1. Open the Data Source Manager dialog, either by selecting it from the Layer » menu or clicking the ‘l

Open Data Source Manager button

2. Enable the E:]] Mesh tab on the left panel

3. Press the ... B% button to select the file. Various formats are supported.

4. Select the layer and press Add. The layer will be added using the native mesh rendering.

Data Source Manager | Mesh

B Browser Source

- ¢ Vector Mesh dataset |qgis_sample_data/mesh/ECMWF_ERA-40 subset.nc

+ Raster

E: Mesh

. Delimited Text

ﬁ# GeoPackage

# 4 SpatiaLite @Help </ Add ¥ Close

Gambarl3.8: Mesh tab in Data Source Manager

Importing a delimited text file

Delimited text files (e.g. .txt, .csv, .dat, .wkt) can be loaded using the tools described above. This way, they
will show up as simple tables. Sometimes, delimited text files can contain coordinates / geometries that you could

want to visualize. This is what ,ﬂAdd Delimited Text Layer is designed for.

1.

2.

Click the ‘l Open Data Source Manager joon to open the Data Source Manager dialog

Enable the ,ﬂ Delimited Text tab

Select the delimited text file to import (e.g., ggis_sample_data/csv/elevp.csv) by clicking on the
... Browse button.

In the Layer name field, provide the name to use for the layer in the project (e.g. Elevation).

Configure the settings to meet your dataset and needs, as explained below.

13.1. Opening Data 219



QGIS Desktop 3.16 User Guide

Data Source Manager | Delimited Text

i T File name |/media/TRAVAIL/dev/github/qgis_sample_data/csv/elevp.csv
.|. Vector Layer name |Elevation Encoding | UTF-8 -
- EEEET v File Format
l‘!:_ Mesh
CSV (comma separated values) Tab Colon Space
, Delimited Text Regular expression delimiter v Semicolon Comma Others
"4 GeoPackage ) Custom delimiters Quote " Escape "

i':_ SpatialLite

» Record and Fields Options

- PostgreSQL

Number of header lines to discard |0 Decimal separator is comma

» MSSQL ¥ First record has field names Trim fields
D82 DpB2 v Detect field types Discard empty fields
m Virtual Layer ¥ Geometry Definition
g wMs/wMTS - _Br -
& wws/ % Point coordinates X Field | Zfield |ELEV
£ wes Y field |y ~ | MField -
. well known text (WKT)
"'. EVF?:/ OGC API- DMS coordinates
“# Features .
No geometry (attribute only table)  conmetry crs |EPSG:2964 - NAD27 / Alaska Albers - |[&
ArcGIS Map Server
ArcGIS Feature ELayerSetEing=
server
Use spatial index Use subset index v Watch File
4 Geo Node
Sample Data
X " ELEV =
1 -300120 7689960 13
2 |-654360 7562040 52
3 1640 7512840 3
4 |-775720 7496440 49
5 |-756040 7489880 49 b
@Help « Add ¥ Close

Gambar13.9: Delimited Text Dialog

File format

Once the file is selected, QGIS attempts to parse the file with the most recently used delimiter, identifying fields
and rows. To enable QGIS to correctly parse the file, it is important to select the right delimiter. You can specify a
delimiter by choosing between:

. ®csy (comma separated values) to use the comma character.

» \_“Regular expression delimiter and enter text into the Expression field. For example, to change the delimiter
to tab, use \t (this is used in regular expressions for the tab character).

o i Custom delimiters, choosing among some predefined delimiters like comma, space, tab, semicolon,
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Records and fields

Some other convenient options can be used for data recognition:

* Number of header lines to discard: convenient when you want to avoid the first lines in the file in the import,
either because those are blank lines or with another formatting.

. BFirst record has field names: values in the first line are used as field names, otherwise QGIS uses the field
names field_1, field_2...

. BDez‘ecz‘ field types: automatically recognizes the field type. If unchecked then all attributes are treated as text
fields.

. BD.ecimal separator is comma: you can force decimal separator to be a comma.
. BTrim fields: allows you to trim leading and trailing spaces from fields.

. BDiscard empty fields.

As you set the parser properties, a sample data preview updates at the bottom of the dialog.

Geometry definition

Once the file is parsed, set Geometry definition to

« "®'Point coordinates and provide the X field, Y field, Z field (for 3-dimensional data) and M field (for the
measurement dimension) if the layer is of point geometry type and contains such fields. If the coordinates
are defined as degrees/minutes/seconds, activate the BDMS coordinates checkbox. Provide the appropriate

e
Geometry CRS using the "3 St CRS widoet,

o ' ® Well known text (WKT) option if the spatial information is represented as WKT: select the Geometry field
containing the WKT geometry and choose the approriate Geometry field or let QGIS auto-detect it. Provide

i
7 Select CRS

the appropriate Geometry CRS using the g widget.

« If the file contains non-spatial data, activate @ No geometry (attribute only table) and it will be loaded as an

ordinary table.

Layer settings

Additionally, you can enable:
. BUse spatial index to improve the performance of displaying and spatially selecting features.
. BUse subset index to improve performance of subset filters (when defined in the layer properties).

. & Watch file to watch for changes to the file by other applications while QGIS is running.

At the end, click Add to add the layer to the map. In our example, a point layer named Elevation is added to
the project and behaves like any other map layer in QGIS. This layer is the result of a query on the . csv source file
(hence, linked to it) and would require fo be saved in order to get a spatial layer on disk.
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Importing a DXF or DWG file

DXF and DWG files can be added to QGIS by simple drag-and-drop from the Browser Panel. You will be prompted
to select the sublayers you would like to add to the project. Layers are added with random style properties.

Catatan: For DXEF files containing several geometry types (point, line and/or polygon), the name of the layers will
be generated as <filename.dxf> entities <geometry type>.

To keep the dxf/dwg file structure and its symbology in QGIS, you may want to use the dedicated Project » Im-
port/Export » Import Layers from DWG/DXF... tool which allows you to:

1.
2.

import elements from the drawing file into a GeoPackage database.

add imported elements to the project.

In the DWG/DXF Import dialog, to import the drawing file contents:

1.

Input the location of the Target package, i.e. the new GeoPackage file that will store the data. If an existing
file is provided, then it will be overwritten.

Specify the coordinate reference system of the data in the drawing file.
Check g Expand block references to import the blocks in the drawing file as normal elements.

Check Cif Use curves to promote the imported layers to a curved geometry type.

Use the Import button to select the DWG/DXEF file to use (one per geopackage). The GeoPackage database
will be automatically populated with the drawing file content. Depending on the size of the file, this can take
some time.

After the . dwg or .dxf data has been imported into the GeoPackage database, the frame in the lower half of the
dialog is populated with the list of layers from the imported file. There you can select which layers to add to the QGIS
project:

1.
2.

At the top, set a Group name to group the drawing files in the project.

Check layers to show: Each selected layer is added to an ad hoc group which contains vector layers for the
point, line, label and area features of the drawing layer. The style of the layers will resemble the look they
originally had in *CAD.

. Choose if the layer should be visible at opening.

Checking the o Merge layers option places all layers in a single group.
Press OK to open the layers in QGIS.

222

Bab 13. Managing Data Source



QGIS Desktop 3.16 User Guide

¢ DWG/DXFImport —

Import Drawing into GeoPackage
Target package |/home/tt/file.gpkg ..-| | Load layers

CRS EP5G:4326 - WGS B4 =

Source drawing |/home/tt/Pobrane/Nacogdoches_sample_northcentral.dwg Import
Drawing file was meanwhile updated (niedz. gru 9 22:01:00 2018 > niedz. gru 9 22:01:00 2018).
Expand block references Use curves

Layers to Import into Project

Group name
Layer Visible

1 0
2 c-abstract
3 c-abstract-txt
4 c-railways
5 c-roads
6 croads_txt
7 c-water
8 cwater_txt
9 c-city-txt

10 c-parcels

a | WP e Vi e [ /] -
| Merge layers Deselect All | | Select All
@ Help & cancel

Gambar13.10: Import dialog for DWG/DXF files

Importing OpenStreetMap Vectors

The OpenStreetMap project is popular because in many countries no free geodata such as digital road maps are
available. The objective of the OSM project is to create a free editable map of the world from GPS data, aerial
photography and local knowledge. To support this objective, QGIS provides support for OSM data.

Using the Browser Panel, you can load an . osm file to the map canvas, in which case you'll get a dialog to select
sublayers based on the geometry type. The loaded layers will contain all the data of that geometry type in the . osm
file, and keep the osm file data structure.

SpatiaLite Layers

/% The first time you load data from a Spatial.ite database, begin by:
+ clicking on the /% Add SpatiaLite Layer to0]bar button

¢ selecting the f;é Add SpatiaLite Layer... option from the Layer » Add Layer menu
e or by typing Ctr1+Shift+L

This will bring up a window that will allow you either to connect to a Spatial.ite database already known to QGIS
(which you choose from the drop-down menu) or to define a new connection to a new database. To define a new
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connection, click on New and use the file browser to point to your SpatiaLite database, which is a file witha . sglite
extension.

QGIS also supports editable views in SpatiaLite.

GPS

Loading GPS data in QGIS can be done using the core plugin GPS Tools. Instructions are found in section GPS
Plugin.

GRASS

Working with GRASS vector data is described in section GRASS GIS Integration.

Database related tools

Creating a stored Connection

In order to read and write tables from a database format QGIS supports you have to create a connection to that
database. While QGIS Browser Panel is the simplest and recommanded way to connect to and use databases, QGIS
provides other tools to connect to each of them and load their tables:

. 'CI Add PostGIS Layer... or by typing Ctr1+Shift+D

. h Add MSSQOL Spatial Layer

. q;l Add Oracle Spatial Layer... or by typing Ctr1+Shift+0

. @J Add DB?2 Spatial Layer... or by typing Ctr1+Shift+2

These tools are accessible either from the Manage Layers Toolbar and the Layer » Add Layer » menu. Connecting
to SpatiaLite database is described at SpatiaLite Layers.

Tip: Create connection to database from the QGIS Browser Panel

Selecting the corresponding database format in the Browser tree, right-clicking and choosing connect will provide
you with the database connection dialog.

Most of the connection dialogs follow a common basis that will be described below using the PostgreSQL database
tool as an example. For additional settings specific to other providers, you can find corresponding descriptions at:

* Connecting to MSSQL Spatial;
e Connecting to Oracle Spatial,
* Connecting to DB2 Spatial.

The first time you use a PostGIS data source, you must create a connection to a database that contains the data. Begin
by clicking the appropriate button as exposed above, opening an Add PostGIS Table(s) dialog (see Gambar.13.12).
To access the connection manager, click on the New button to display the Create a New PostGIS Connection dialog.
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Create a New PostGIS Connection -

Connection Information

MName postgres
Service

Host localhost
Port 5432

Database |gisdb

SSL mode disable -

Authentication

Configurations | Basic

User name gisuser v Store

Password | essesseses ® | |V Store
Warning: credentials stored as plain text in project File.

Converkt to configuration

Test Connection
Only show layers in the layer registries
v Don't resolve type of unrestricted columns (GEOMETRY)
Only look in the 'public’ schema
v Also list tables with no geometry
Use estimated table metadata

Allow saving/loading QGIS projects in the database

@Help * Cancel

2

)
[o]
-

Gambar13.11: Create a New PostGIS Connection Dialog
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The parameters required for a PostGIS connection are explained below. For the other database types, see their
differences at Particular Connection requirements.

Name: A name for this connection. It can be the same as Database.

Service: Service parameter to be used alternatively to hostname/port (and potentially database). This can be
defined in pg_service.conf. Check the PostgreSQOL Service connection file section for more details.

Host: Name of the database host. This must be a resolvable host name such as would be used to open a TCP/IP
connection or ping the host. If the database is on the same computer as QGIS, simply enter localhost here.

Port: Port number the PostgreSQL database server listens on. The default port for PostGIS is 5432.
Database: Name of the database.
SSL mode: SSL encryption setup The following options are available:

— Prefer (the default): I don't care about encryption, but I wish to pay the overhead of encryption if the
server supports it.

— Require: 1 want my data to be encrypted, and I accept the overhead. I trust that the network will make
sure I always connect to the server I want.

— Verify CA: I want my data encrypted, and I accept the overhead. I want to be sure that I connect to a
server that I trust.

— Verify Full: 1 want my data encrypted, and I accept the overhead. I want to be sure that I connect to a
server I trust, and that it's the one I specify.

— Allow: 1 don't care about security, but I will pay the overhead of encryption if the server insists on it.

— Disable: 1 don't care about security, and I don't want to pay the overhead of encryption.
Authentication, basic.

— User name: User name used to log in to the database.

— Password: Password used with Username to connect to the database.

You can save any or both of the User name and Password parameters, in which case they will be used
by default each time you need to connect to this database. If not saved, you'll be prompted to supply the
credentials to connect to the database in next QGIS sessions. The connection parameters you entered are
stored in a temporary internal cache and returned whenever a username/password for the same database is
requested, until you end the current QGIS session.

Peringatan: QGIS User Settings and Security

In the Authentication tab, saving username and password will keep unprotected credentials in the con-
nection configuration. Those credentials will be visible if, for instance, you share the project file with
someone. Therefore, it is advisable to save your credentials in an Authentication configuration instead (Con-
figurations tab - See Authentication System for more details) or in a service connection file (see PostgreSOL
Service connection file for example).

Authentication, configurations. Choose an authentication configuration. You can add configurations using the
':Il'l:l-l:I button. Choices are:

Basic authentication

PKI PKCS#12 authentication

PKI paths authentication

PKI stored identity certificate

Optionally, depending on the type of database, you can activate the following checkboxes:

o Only show layers in the layer registries
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. & Don't resolve type of unrestricted columns (GEOMETRY)

. & Only look in the 'public' schema

o Also list tables with no geometry

. & Use estimated table metadata

. & Allow saving/loading QGIS projects in the database - more details /ere

Tip: Use estimated table metadata to speed up operations

When initializing layers, various queries may be needed to establish the characteristics of the geometries stored in
the database table. When the Use estimated table metadata option is checked, these queries examine only a sample
of the rows and use the table statistics, rather than the entire table. This can drastically speed up operations on large
datasets, but may result in incorrect characterization of layers (e.g. the feature count of filtered layers will not be
accurately determined) and may even cause strange behaviour if columns that are supposed to be unique actually are
not.

Once all parameters and options are set, you can test the connection by clicking the Test Connection button or apply
it by clicking the OK button. From Add PostGIS Table(s), click now on Connect, and the dialog is filled with tables
from the selected database (as shown in Gambar.13.12).

Particular Connection requirements

Because of database type particularities, provided options are not the same. Database specific options are described
below.

PostgreSQL Service connection file

The service connection file allows PostgreSQL connection parameters to be associated with a single service name.
That service name can then be specified by a client and the associated settings will be used.

It's called .pg_service.conf under *nix systems (GNU/Linux, macOS etc.) and pg_service.conf on
Windows.

The service file can look like this:

[water_service]
host=192.168.0.45
port=5433
dbname=gisdb
user=paul
password=paulspass

[wastewater_service]
host=dbserver.com
dbname=water
user=waterpass

Catatan: There are two services in the above example: water_service and wastewater_service. You
can use these to connect from QGIS, pgAdmin, etc. by specifying only the name of the service you want to connect
to (without the enclosing brackets). If you want to use the service with psgl you need to do something like export
PGSERVICE=water_service before doing your psql commands.

You can find all the PostgreSQL parameters here
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Catatan: If you don't want to save the passwords in the service file you can use the .pg_pass option.

On *nix operating systems (GNU/Linux, macOS etc.) you can save the .pg_service.conf file in the user's
home directory and PostgreSQL clients will automatically be aware of it. For example, if the logged user is web,
.pg_service.conf should be saved in the /home /web/ directory in order to directly work (without specifying
any other environment variables).

You can specify the location of the service file by creating a PGSERVICEFILE environment variable (e.g. run the
export PGSERVICEFILE=/home/web/.pg_service.conf command under your *nix OS to tempora-
rily set the PGSERVICEFILE variable)

You can also make the service file available system-wide (all users) either by placing the . pg_service.conf file
inpg_config ——-sysconfdir or by adding the PGSYSCONFDIR environment variable to specify the directory
containing the service file. If service definitions with the same name exist in the user and the system file, the user file
takes precedence.

Peringatan: There are some caveats under Windows:
 The service file should be saved as pg_service.conf and notas .pg_service.conft.

* The service file should be saved in Unix format in order to work. One way to do it is to open it with
Notepad++ and Edit » EOL Conversion »w UNIX Format w File save.

* You can add environmental variables in various ways; a tested one, known to work reliably, is Control Panel
» System and Security » System w» Advanced system settings » Environment Variables adding PGSERVI—
CEFILE with the path - e.g. C:\Users\John\pg_service.conf

¢ After adding an environment variable you may also need to restart the computer.

Connecting to Oracle Spatial

The spatial features in Oracle Spatial aid users in managing geographic and location data in a native type within an
Oracle database. In addition to some of the options in Creating a stored Connection, the connection dialog proposes:

¢ Database: SID or SERVICE_NAME of the Oracle instance;
 Port: Port number the Oracle database server listens on. The default portis 1521;

* Options: Oracle connection specific options (e.g. OCI_ATTR_PREFETCH_ROWS,
OCI_ATTR_PREFETCH_MEMORY). The format of the options string is a semicolon separated list
of option names or option=value pairs;

* Workspace: Workspace to switch to;
¢ Schema: Schema in which the data are stored

Optionally, you can activate the following checkboxes:

. & Only look in metadata table:  restricts the displayed tables to those that are in the
play
all_sdo_geom_metadata view. This can speed up the initial display of spatial tables.

. & Only look for user's tables: when searching for spatial tables, restricts the search to tables that are owned
by the user.

o Also list tables with no geometry: indicates that tables without geometry should also be listed by default.

. & Use estimated table statistics for the layer metadata: when the layer is set up, various metadata are required
for the Oracle table. This includes information such as the table row count, geometry type and spatial extents
of the data in the geometry column. If the table contains a large number of rows, determining this metada-
ta can be time-consuming. By activating this option, the following fast table metadata operations are done:
Row count is determined from all_tables.num_rows. Table extents are always determined with the
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SDO_TUNE.EXTENTS_OF function, even if a layer filter is applied. Table geometry is determined from the
first 100 non-null geometry rows in the table.

. & Only existing geometry types: only lists the existing geometry types and don't offer to add others.

. & Include additional geometry attributes.

Tip: Oracle Spatial Layers
Normally, an Oracle Spatial layer is defined by an entry in the USER_SDO_METADATA table.

To ensure that selection tools work correctly, it is recommended that your tables have a primary key.

Connecting to DB2 Spatial

In addition to some of the options described in Creating a stored Connection, the connection to a DB2 database (see
DB?2 Spatial Layers for more information) can be specified using either a Service/DSN name defined to ODBC or
Driver, Host and Port.

An ODBC Service/DSN connection requires the service name defined to ODBC.
A driver/host/port connection requires:
* Driver: Name of the DB2 driver. Typically this would be IBM DB2 ODBC DRIVER.

¢ DB2 Host: Name of the database host. This must be a resolvable host name such as would be used to open a
TCP/IP connection or ping the host. If the database is on the same computer as QGIS, simply enter localhost
here.

¢ DB2 Port: Port number the DB2 database server listens on. The default DB2 LUW port is 50000. The
default DB2 z/OS port is 446.

Tip: DB2 Spatial Layers
A DB2 Spatial layer is defined by a row in the DB2GSE.ST_GEOMETRY_COLUMNS view.

Catatan: In order to work effectively with DB2 spatial tables in QGIS, it is important that tables have an INTEGER
or BIGINT column defined as PRIMARY KEY and if new features are going to be added, this column should also
have the GENERATED characteristic.

It is also helpful for the spatial column to be registered with a specific spatial reference identifier (most often 4326
for WGS84 coordinates). A spatial column can be registered by calling the ST_Register_Spatial_Column
stored procedure.

Connecting to MSSQL Spatial

In addition to some of the options in Creating a stored Connection, creating a new MSSQL connection dialog proposes
you to fill a Provider/DSN name. You can also display available databases.
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Loading a Database Layer

Once you have one or more connections defined to a database (see section Creating a stored Connection), you can
load layers from it. Of course, this requires that data are available. See section /mporting Data into PostgreSOL for a
discussion on importing data into a PostGIS database.

To load a layer from a database, you can perform the following steps:
1. Open the "Add <database> table(s)" dialog (see Creating a stored Connection).

2. Choose the connection from the drop-down list and click Connect.
3. Select or unselect oA Also list tables with no geometry.

4. Optionally, use some . Search Options to reduce the list of tables to those matching your search. You can
also set this option before you hit the Connect button, speeding up the database fetching.
5. Find the layer(s) you wish to add in the list of available layers.

6. Select it by clicking on it. You can select multiple layers by holding down the Shift or Ctrl key while
clicking.

7. If applicable, use the Set Filter button (or double-click the layer) to start the Query Builder dialog (see section
Query Builder) and define which features to load from the selected layer. The filter expression appears in the
sql column. This restriction can be removed or edited in the Layer Properties » General » Provider Feature
Filter frame.

8. The checkbox in the Select at id column that is activated by default gets the feature ids without the
attributes and generally speeds up the data loading.

9. Click on the Add button to add the layer to the map.

0 Add PostGIS Table(s)

Connections

posktgres -
| Connect New Edit Remove Load Save
Schema Table 4  Comment Column Data Type Spatial Type SRID Feature id Select |~
¥ public
public wake_blocks geom Geometry (= MultiPolygon 900914 ™
public spatial_ref_sys None & MoGeometry &
/1 public raster_overviews None & NoGeometry Select... &
/1 public geometry_columns None B NoGeometry Select... &
My muhlic asaaranhy columns Mrns Bl MarCanmakry Salark = -
13
& Also list tables with no geometry ["] Keep dialog open

& search options

Search

Search in columns Table =

Search mode Wildcard =
Help Close

Gambar13.12: Add PostGIS Table(s) Dialog

Tip: Use the Browser Panel to speed up loading of database table(s)

Adding DB tables from the Data Source Manager may sometimes be time consuming as QGIS fetches statistics and
properties (e.g. geometry type and field, CRS, number of features) for each table beforehand. To avoid this, once t/e
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connection is set, it is better to use the Browser Panel or the DB Manager to drag and drop the database tables into
the map canvas.

13.1.4 QGIS Custom formats

QGIS proposes two custom formats:

e Temporary Scratch Layer: a memory layer that is bound to the project (see Creating a new Temporary Scratch
Layer for more information)

* Virtual Layers: a layer resulting from a query on other layer(s) (see Creating virtual layers for more information)

13.1.5 QLR - QGIS Layer Definition File

Layer definitions can be saved as a Layer Definition File (QLR - .glr) using Export » Save As Layer Definition
File... in the layer context menu.

The QLR format makes it possible to share "complete” QGIS layers with other QGIS users. QLR files contain links
to the data sources and all the QGIS style information necessary to style the layer.

QLR files are shown in the Browser Panel and can be used to add layers (with their saved styles) to the Layers Panel.
You can also drag and drop QLR files from the system file manager into the map canvas.

13.1.6 Connecting to web services

With QGIS you can get access to different types of OGC web services (WM(T)S, WES(-T), WCS, CSW, ...). Thanks
to QGIS Server, you can also publish such services. QGIS-Server-manual contains descriptions of these capabilities.

Using Vector Tiles services

Vector Tiles services can be found in the Vector Tiles top level entry in the Browser. You can add a service by opening
the context menu with a right-click and choosing New Generic Connection ... You set up a service by adding a Name
and a URL. The Vector Tiles Service must provide tiles in . pbf format. The dialog provides two menus to define the

EMin. Zoom Level and the BMax. Zoom Level. Vector Tiles have a pyramid structure. By using these options you
have the opportunity to individually generate layers from the tile pyramid. These layers will then be used to render
the Vector Tile in QGIS. For Mercator projection (used by OpenStreetMap Vector Tiles) Zoom Level O represents
the whole world at a scale of 1:500.000.000. Zoom Level 14 represents the scale 1:35.000. Gambar.13.13 shows the
dialog with the MapTiler planet Vector Tiles service configuration.
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L Vector Tiles Connection

Connection Details

Name

URL

V| Min. Zoom Level
V| Max. Zoom Level
Style URL

Authentication

Configurations

Map Tiler Planet Alaskal

https://api.maptiler.com/tiles/v3/{z}/ >/ {y}.pbf?key=NZGsn9borfROF2QXVHw

-

0

1)

14

Optional

Basic

Choose or create an authentication configuration

No Authentication +

Configurations store encrypted credentials in the QGIS authentication database.

Referer

0K Cancel

Gambar13.13: Vector Tiles - Maptiler Planet configuration

By using New ArcGIS Vector Tile Service Connection ... you can connect to ArcGIS Vector Tile Services.

Using XYZ Tile services

XYZ Tile services can be found in the XYZ Tiles top level entry in the Browser. By default, the OpenStreetMap XYZ
Tile service is configured. You can add other services that use the XYZ Tile protocol by choosing New Connection
in the XYZ Tiles context menu (right-click to open). Gambar.13.14 shows the dialog with the OpenStreetMap XYZ

Tile service configuration.
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XYZ Connection %

Connection Details

Name |OpenstreetMap| |

URL https://tile.openstreetmap.org/{z}/{x}/{y}.png

Authentication

Configuraktions | Basic
Choose or create an authentication configuration

No authentication ~ =

Configurations store encrypted credentials in the QGIS
authentication database.

¥ Min. Zoom Level 0

il

v Max. Zoom Level |19 3

Referer
% Cancel o OK

Gambar13.14: XYZ Tiles - OpenStreetMap configuration

Configurations can be saved (Save Connections) to XML and loaded (Load Connections) through the context menu.
Authentication configuration is supported. The XML file for OpenStreetMap looks like this:

<!DOCTYPE connections>
<ggsXYZTilesConnections version="1.0">
<xyztiles url="https://tile.openstreetmap.org/{z}/{x}/{y}.png"
zmin="0" zmax="19" tilePixelRatio="0" password="" name="OpenStreetMap"
username="" authcfg="" referer=""/>
</qgsXYZTilesConnections>

Once a connection to a XYZ tile service is set, right-click over the entry to:
e Edit... the XYZ connection settings
* Delete the connection
e Export layer... » To File, saving it as a raster

e Add layer to project: a double-click also adds the layer
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* View the Layer Properties... and get access to metadata and a preview of the data provided by the service.
More settings are available when the layer has been loaded into the project.

Examples of XYZ Tile services:

* OpenStreetMap Monochrome: URL: http://tiles.wmflabs.org/bw-mapnik/{z}/{x}/{y}.
png, Min. Zoom Level: 0, Max. Zoom Level: 19.

e Google Maps: URL: https://mtl.google.com/vt/lyrs=m&x={x}&y={y}t&z={z}, Min. Zoom
Level: 0, Max. Zoom Level: 19.

* Open Weather Map Temperature: URL: http://tile.openweathermap.org/map/temp_new/
{z}/{x}/{y}.png?appid={api_key} Min. Zoom Level: 0, Max. Zoom Level: 19.

13.2 Creating Layers

Layers can be created in many ways, including:
* empty layers from scratch
* layers from existing layers
* layers from the clipboard
* layers as a result of an SQL-like query based on one or many layers (virfual layers)

QGIS also provides tools to import/export from/to different formats.

13.2.1 Creating new vector layers

QGIS allows you to create new layers in different formats. It provides tools for creating GeoPackage, Shapefile,
SpatiaLite, GPX format and Temporary Scratch layers (aka memory layers). Creation of a new GRASS layer is
supported within the GRASS plugin.
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Creating a new GeoPackage layer

To create a new GeoPackage layer, press the @ New GeoPackage Layer... button in the Layer » Create Layer »

menu or from the Data Source Manager toolbar. The New GeoPackage Layer dialog will be displayed as shown in
Gambar.13.15.

New GeoPackage Layer .

Database /qgis_sample data/geopackage/exercise_data.gpkg &
Table name airports
Geomeltry type Point -
¥! Include Z dimension Include M values
EPSG:2964 - NAD27 [ Alaska Albers - | |[&
New Field
Name use
Type abc Text data -

Maximum length |60

-\ Add to Fields List

Fields List
Name Type Length
identifier integer64
name text 80
elevation real

2 Remove Field
w Advanced Options
Layer identifier  |Alaska Airports
Layer description |Airports in Alaska
Feature id column |Fid

Geometry column geometry

v| Create a spatial index

@Help % cancel « OK

Gambarl3.15: Creating a New GeoPackage layer dialog

1. The first step is to indicate the database file location. This can be done by pressing the ... button to the right
of the Database field and select an existing GeoPackage file or create a new one. QGIS will automatically add
the right extension to the name you provide.

2. Give the new layer / table a name (Table name)

3. Define the Geometry type. If not a geometryless layer, you can specify whether it should Include Z dimension
and/or Include M values.

4. Specify the coordinate reference system using the .4 button
To add fields to the layer you are creating:
1. Enter the Name of the field
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Select the data Type. Supported types are Text data, Whole number (both integer and integer64), Decimal
number, Date and Date and time, Binary (BLOB) and Boolean.

Depending on the selected data format, enter the Maximum length of values.

Click on the Add to Fields List button
Reproduce the steps above for each field you need to add

Once you are happy with the attributes, click OK. QGIS will add the new layer to the legend, and you can edit
it as described in section Digitizing an existing layer.

By default, when creating a GeoPackage layer, QGIS generates a Feature id column called £id which acts as the
primary key of the layer. The name can be changed. The geometry field, if availabe, is named geomet ry, and you
can choose to Create a spatial index on it. These options can be found under the Advanced Options together with the
Layer identifier (short human readable name of the layer) and the Layer description.

Further management of GeoPackage layers can be done with the DB Manager .

Creating a new Shapefile layer

To create a new ESRI Shapefile format layer, press the Vﬂ New Shapefile Layer... button in the Layer » Create Layer
» menu or from the Data Source Manager toolbar. The New Shapefile Layer dialog will be displayed as shown in
Gambar.13.16.

1.

Provide a path and file name using the ... button next to File name. QGIS will automatically add the right
extension to the name you provide.

Next, indicate the File encoding of the data

Choose the Geometry type of the layer: No Geometry (resulting in a . DBF format file), point, multipoint, line
or polygon

Specify whether the geometry should have additional dimensions: None, Z (+ M values) or M values

1LY
'E'.h

Specify the coordinate reference system using the button
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New Shapefile Layer X

File name ‘github/qgis_sample data/shapefiles/alaska.shp &
File encoding UTF-8 -
Geomeltry type -~ Polygon -
Additional dimensions '’ None Z (+ M values) M values
EPSG:2964 - NAD27 / Alaska Albers ~ || &

New Field

Name

Type | 1-2Decimal number -

Length 20 Precision |7
Fields List

Name Type Length Precision

cat Integer 10

name String 50

area_mi Real 20 7

¥ Remove Field
@Help ¥ cancel

Gambarl3.16: Creating a new Shapefile layer dialog

To add fields to the layer you are creating:
1. Enter the Name of the field
2. Select the data Type. Only Decimal number, Whole number, Text data and Date attributes are supported.

3. Depending on the selected data format, enter the Length and Precision.

4. Click on the |21 Add o Fields List button
5. Reproduce the steps above for each field you need to add

6. Once you are happy with the attributes, click OK. QGIS will add the new layer to the legend, and you can edit
it as described in section Digitizing an existing layer.

By default, a first integer id column is added but can be removed.
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Creating a new SpatiaL.ite layer

To create a new SpatiaL.ite layer, press the ﬁ New SpatiaLite Layer... button in the Layer » Create Layer » menu or
from the Data Source Manager toolbar. The New SpatiaLite Layer dialog will be displayed as shown in Gambar.13.17.

New SpatiaLite Layer o

Database /media/TRAVAIL/dev/github/qgis_sample data/alaska.sqlite -
Layer name airports
Geometry type Point hd
v!Include Z dimension Include M values
EPSG:2964 - NAD27 /[ Alaska Albers 2
New Field
Name |use
Type | ac Text data -

- Add to Fields List

Fields List
Name Type
fk_region integer
name texk
elevation real

i Remove Field
¥ Advanced Options

Geometry column geometry

v| Create an autoincrementing primary key

@Help * cancel o OK

Gambarl3.17: Creating a New SpatiaLite layer dialog

1. The first step is to indicate the database file location. This can be done by pressing the ... button to the right of
the Database field and select an existing SpatiaLite file or create a new one. QGIS will automatically add the
right extension to the name you provide.

2. Provide a name (Layer name) for the new layer

3. Define the Geometry type. If not a geometryless layer, you can specify whether it should Include Z dimension
and/or Include M values.

4. Specify the coordinate reference system using the % button.
To add fields to the layer you are creating:
1. Enter the Name of the field
2. Select the data Type. Supported types are Text data, Whole number and Decimal number.
3. Click on the r E] Add to Fields List button

4. Reproduce the steps above for each field you need to add
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5. Once you are happy with the attributes, click OK. QGIS will add the new layer to the legend, and you can edit
it as described in section Digitizing an existing layer.

If desired, you can select Cig Create an autoincrementing primary key under the guilabel:Advanced Options section.
You can also rename the Geometry column (geomet ry by default).

Further management of SpatiaL.ite layers can be done with DB Manager.
Creating a new GPX layer

To create a new GPX file, you first need to load the GPS plugin. Plugins » @ Plugin Manager... opens the Plugin

Manager Dialog. Activate the . GPS Tools checkbox.

o
When this plugin is loaded, choose Create Layer » 253 Create new GPX Layer... from the Layer menu. In the dialog,
choose where to save the new file and press Save. Three new layers are added to the Layers Panel: waypoints,
routes and tracks.

Creating a new Temporary Scratch Layer

Temporary Scratch Layers are in-memory layers, meaning that they are not saved on disk and will be discarded
when QGIS is closed. They can be handy for storing features you temporarily need or as intermediate layers during
geoprocessing operations.

To create a new Temporary Scratch layer, choose the ﬂ:ﬁ New Temporary Scratch Layer... entry in the Layer »
Create Layer » menu or in the Data Source Manager toolbar. The New Temporary Scratch Layer dialog will be
displayed as shown in Gambar.13.18. Then:

1. Provide the Layer name
2. Select the Geometry type. Here you can create a:
* No geometry type layer, served as simple table,
* Point or MultiPoint layer,
e LineString/CompoundCurve or MultiLineString/MultiCurve layer,
e Polygon/CurvePolygonor MultiPolygon/MultiSurface layer.

3. For geometric types, specify the dimensions of the dataset: check whether it should Include Z dimension and/or
Include M values
iy

4. Specify the coordinate reference system using the 2 button.

5. Add fields to the layer. Note that unlike many formats, temporary layers can be created without any fields.
This step is thus optional.

1. Enter the Name of the field

2. Select the data Type: Text, Whole number, Decimal number, Boolean, Date, Time, Date & Time and
Binary (BLOB) are supported.

3. Depending on the selected data format, enter the Length and Precision

4. Click on the il Add to Fields List button
5. Repeat the steps above for each field you need to add

6. Once you are happy with the settings, click OK. QGIS will add the new layer to the Layers panel, and you can
edit it as described in section Digifizing an existing layer.

13.2. Creating Layers 239



QGIS Desktop 3.16 User Guide

New Temporary Scratch Layer .

Layer name airports
Geometry type Point -
¥! Include Z dimension Include M values

EPSG:4326 - WGS 84 - | (@
New Field

Name |elev

Type | 123Whole number -

Length |7 Precision |2

-, Add to Fields List

Fields List

Name Type Length Precision

id integer
-, Remove Field

Warning: Temporary scratch layers are not saved and will be discarded when
QGIS is closed.

@Help % Cancel  OK

Gambar13.18: Creating a new Temporary Scratch layer dialog

You can also create prepopulated temporary scratch layers using e.g. the clipboard (see Creating new layers from the
clipboard) or as a result of a Processing algorithm.

Tip: Permanently store a memory layer on disk

To avoid data loss when closing a project with temporary scratch layers, you can save these layers to any vector format
supported by QGIS:

¢ clicking the l:::j indicator icon next to the layer;
* selecting the Make permanent entry in the layer contextual menu;
* using the Export » entry from the contextual menu or the Layer » Save As... menu.

Each of these commands opens the Save Vector Layer as dialog described in the Creating new layers from an existing
layer section and the saved file replaces the temporary one in the Layers panel.

13.2.2 Creating new layers from an existing layer
Both raster and vector layers can be saved in a different format and/or reprojected to a different coordinate reference
system (CRS) using the Layer » Save As... menu or right-clicking on the layer in the Layers panel and selecting:

e Export » Save As... for raster layers

o Export » Save Features As... or Export » Save Selected Features As... for vector layers.

* Drag and drop the layer from the layer tree to the PostGIS entry in the Browser Panel. Note that you must have
a PostGIS connection in the Browser Panel.
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Common parameters
The Save Layer as... dialog shows several parameters to change the behavior when saving the layer. Among the
common parameters for raster and vector are:

e File name: the location of the file on the disk. It can refer to the output layer or to a container that stores the
layer (for example database-like formats such as GeoPackage, SpatiaLite or Open Document Spreadsheets).

¢ CRS: can be changed to reproject the data
* Extent (possible values are layer, Map view or user-defined extent)
* Add saved file to map: to add the new layer to the canvas

However, some parameters are specific to raster and vector formats:

Raster specific parameters

Depending on the format of export, some of these options may not be available:
* Qutput mode (it can be raw data or rendered image)

» Format: exports to any raster format GDAL can write to, such as GeoTiff, GeoPackage, MBTiles, Geospatial
PDF, SAGA GIS Binary Grid, Intergraph Raster, ESRI .hdr Labelled...

e Resolution

* Create Options: use advanced options (file compression, block sizes, colorimetry...) when generating files,
either from the predefined create profiles related to the output format or by setting each parameter.

e Pyramids creation

* VRT Tiles in case you opted to o Create VRT

¢ No data values
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Save Raster Layer as... (]

Output mode ® Raw data Rendered image

Format GeoTIFF - Create VRT

File name IWAILfde\.rfgith ub/qgis_sample_data/rasterflandcover.tif |

Layer name

CRS EPSG:2964 - NAD27 / Alaska Albers - | [

w Extent (current: layer)

North | 7809680.0000
West |-7117600.0000 East 4897040.0000

South 1367760.0000

Current Layer Extent|  Calculate from Layer =| | Map Canvas Extent

¥ Resolution (current: layer)

e Horizontal 3280 Vertical 3280 Layer Resolution
Columns Rows
B Create Options
» Pyramids
[ 2 No data values

@Help v Add saved file to map | ¥ Cancel

Gambar13.19: Saving as a new raster layer

Vector specific parameters

Depending on the format of export, some of these options may be available:

» Format: exports to any vector format GDAL can write to, such as GeoPackage, GML, ESRI Shapefile, Auto-
CAD DXEF, ESRI FileGDB, Mapinfo TAB or MIF, SpatiaLite, CSV, KML, ODS, ...

* Layer name: available when the File name refers to a container-like format, this entry represents the output
layer.

¢ Encoding
* Save only selected features

o Select fields to export and their export options. In case you set your fields behavior with some Edir widgets, e.g.

value map, you can keep the displayed values in the layer by checking o Replace all selected raw fields
values by displayed values.

» Symbology export: can be used mainly for DXF export and for all file formats who manage OGR feature styles
(see note below) as DXF, KML, tab file formats:

No symbology: default style of the application that reads the data

Feature symbology: save style with OGR Feature Styles (see note below)

Symbol Layer symbology: save with OGR Feature Styles (see note below) but export the same geometry
multiple times if there are multiple symbology symbol layers used

A Scale value can be applied to the latest options
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Catatan: OGR Feature Styles are a way to store style directly in the data as a hidden attribute. Only some formats
can handle this kind of information. KML, DXF and TAB file formats are such formats. For advanced details, you
can read the OGR Feature Styles specification document.

* Geometry: you can configure the geometry capabilities of the output layer

— geometry type: keeps the original geometry of the features when set to Automatic, otherwise removes or
overrides it with any type. You can add an empty geometry column to an attribute table and remove the
geometry column of a spatial layer.

— Force multi-type: forces creation of multi-geometry features in the layer.

— Include z-dimension to geometries.

Tip: Overriding layer geometry type makes it possible to do things like save a geometryless table (e.g. . csv file)
into a shapefile WITH any type of geometry (point, line, polygon), so that geometries can then be manually added to

rows with the Add Part 5]

* Datasource Options, Layer Options or Custom Options which allow you to configure advanced parameters de-
pending on the output format. Some are described in Exploring Data Formats and Fields but for full details,
see the GDAL driver documentation. Each file format has its own custom parameters, e.g. for the GeoJSON
format have a look at the GDAL GeoJSON documentation.
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Save Veckor Layer as... Lo

Format GeoPackage -
File name [ggis_sample_data/geopackage/exercise_data.gpkg &
Layer name |airports

CRS EPSG:2964 - NAD27 / Alaska Albers - ||

Encoding

Save only selected Features

P Select fields to export and their export options
v Geometry

Geomelkry type Automatic -

v v Extent (current: airports)

North |6502586.8303
West |-4480198.5222 East |4615124.9750

South [1433525.7989

Current Layer Extent | | Calculate from Layer = | Map Canvas Extent

P Layer Options
b Custom Options

1 »

@Help v Add saved file to map | % Cancel «/ 0K
Gambar13.20: Saving as a new vector layer

When saving a vector layer into an existing file, depending on the capabilities of the output format (Geopackage,
SpatiaLite, FileGDB...), the user can decide whether to:

* overwrite the whole file

* overwrite only the target layer (the layer name is configurable)
« append features to the existing target layer

* append features, add new fields if there are any.

For formats like ESRI Shapefile, Maplnfo .tab, feature append is also available.

13.2.3 Creating new DXF files

Besides the Save As... dialog which provides options to export a single layer to another format, including * . DXF,
QGIS provides another tool to export multiple layers as a single DXF layer. It's accessible in the Project » Im-
port/Export w Export Project to DXF... menu.

In the DXF Export dialog:
1. Provide the destination file.
2. Choose the symbology mode and scale (see the OGR Feature Styles note), if applicable.
3. Select the data Encoding.
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4. Select the CRS to apply: the selected layers will be reprojected to the given CRS.

5. Select the layers to include in the DXF files either by checking them in the table widget or automatically picking
them from an existing map theme. The Select All and Deselect All buttons can help to quickly set the data to
export.

For each layer, you can choose whether to export all the features in a single DXF layer or rely on a field whose
values are used to split the features into layers in the DXF output.

Optionally, you can also choose to:
. & Use the layer title as name if set instead of the layer name itself;
. & Export features intersecting the current map extent;
e ! Force 2d output (eg. to support polyline width),

. & Export label as MTEXT elements or TEXT elements.

(2} DXF Bxport ? *
Save as |1j—|ub\,QGIS-Documentaﬁon'l,qgis-projects\,user_manual'»ﬁlaska.dxf |
Symbology mode | No symbology -
Symbology scale | 1:1 000 000 V| 5
Encoding CP1252 -
CRS EP5G:2154 - RGF93 [ Lambert-93 - | [
Map themes COMPOSEr _OvVerview =
Layer Output layer attribute 2
v [@] [ Boundaries Group
[J&7 regions regions
17 alaska alaska
hd D,_Ijﬂ Water Group
O+ rivers
%" majrivers majrivers
57 lakes lakes
O swamp v
Select all Deselect all
Use layer title as name if set Export labels as MTEXT elements

Export features intersecting the current map extent

[] Force 2d output (eg. to suppart polyline width)

Cancel Help

Gambar13.21: Exporting a project to DXF dialog

13.2.4 Creating new layers from the clipboard
Features that are on the clipboard can be pasted into a new layer. To do this, Select some features, copy them to the
clipboard, and then paste them into a new layer using Edit » Paste Features as » and choosing:

* New Vector Layer...: the Save vector layer as... dialog appears (see Creating new layers from an existing layer
for parameters)

* or Temporary Scratch Layer...: you need to provide a name for the layer

A new layer, filled with selected features and their attributes is created (and added to map canvas).

Catatan: Creating layers from the clipboard is possible with features selected and copied within QGIS as well as
features from another application, as long as their geometries are defined using well-known text (WKT).
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13.2.5 Creating virtual layers

A virtual layer is a special kind of vector layer. It allows you to define a layer as the result of an SQL query involving
any number of other vector layers that QGIS is able to open. Virtual layers do not carry data by themselves and can
be seen as views.

To create a virtual layer, open the virtual layer creation dialog by:
* choosing the @ Add/Edit Virtual Layer entry in the Layer » Add Layer » menu;

* enabling the @ Add Virtual Layer tab in the Data Source Manager dialog;
* or using the DB Manager dialog tree.

The dialog allows you to specify a Layer name and an SQL Query. The query can use the name (or id) of loaded
vector layers as tables, as well as their field names as columns.

For example, if you have a layer called airports, you can create a new virtual layer called public_airports
with an SQL query like:

SELECT *
FROM airports
WHERE USE = "Civilian/Public"

The SQL query will be executed, regardless of the underlying provider of the airport s layer, even if this provider
does not directly support SQL queries.

o Create a virtual layer

Layer name | public_airpor!| =

» Embedded layers
Query
SELECT *

FROM airports
WHERE USE = "Civilian/Public

& Unique identifier column |ID

[w| Geometry
® Autodetect
No geometry
Test Cancel || OK

Gambar13.22: Create virtual layers dialog

Joins and complex queries can also be created, for example, to join airports and country information:

SELECT airports.*, country.population
FROM airports

JOIN country

ON airports.country = country.name
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Catatan: It's also possible to create virtual layers using the SQL window of DB Manager Plugin.

Embedding layers for use in queries

Besides the vector layers available in the map canvas, the user can add layers to the Embedded layers list, which can
be used in queries without the need to have them showing in the map canvas or Layers panel.

To embed a layer, click Add and provide the Local name, Provider, Encoding and the path to the Source.

The Import button allows adding layers in the map canvas into the Embedded layers list. Those layers can then be
removed from the Layers panel without breaking existent queries.

Supported query language

The underlying engine uses SQLite and SpatiaLite to operate.
It means you can use all of the SQL your local installation of SQLite understands.

Functions from SQLite and spatial functions from SpatiaLite can also be used in a virtual layer query. For instance,
creating a point layer out of an attribute-only layer can be done with a query similar to:

SELECT id, MakePoint(x, y, 4326) as geometry
FROM coordinates

Functions of QGIS expressions can also be used in a virtual layer query.
To refer the geometry column of a layer, use the name geometry.

Contrary to a pure SQL query, all the fields of a virtual layer query must be named. Don't forget to use the as
keyword to name your columns if they are the result of a computation or a function call.

Performance issues
With default parameters, the virtual layer engine will try its best to detect the type of the different columns of the
query, including the type of the geometry column if one is present.

This is done by introspecting the query when possible or by fetching the first row of the query (LIMIT 1) as a last
resort. Fetching the first row of the result just to create the layer may be undesirable for performance reasons.

The creation dialog parameters:

¢ Unique identifier column: specifies a field of the query that represents unique integer values that QGIS can use
as row identifiers. By default, an autoincrementing integer value is used. Defining a unique identifier column
speeds up the selection of rows by id.

* No geometry: forces the virtual layer to ignore any geometry field. The resulting layer is an attribute-only layer.
¢ Geometry Column: specifies the name of the geometry column.
* Geometry T'ype: specifies the type of the geometry.

* Geometry CRS: specifies the coordinate reference system of the virtual layer.
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Special comments

The virtual layer engine tries to determine the type of each column of the query. If it fails, the first row of the query
is fetched to determine column types.

The type of a particular column can be specified directly in the query by using some special comments.

The syntax is the following: /* : type* /. It has to be placed just after the name of a column. type can be either
int for integers, real for floating point numbers or text.

For instance:

SELECT id+1 as nid /*:int*/
FROM table

The type and coordinate reference system of the geometry column can also be set thanks to special comments with the
following syntax /* :gtype:srid*/ where gtype is the geometry type (point, linestring, polygon,
multipoint,multilinestringormultipolygon)and srid an integer representing the EPSG code of
a coordinate reference system.

Use of indexes

When requesting a layer through a virtual layer, the source layer indices will be used in the following ways:

* if an = predicate is used on the primary key column of the layer, the underlying data provider will be asked for
a particular id (FilterFid)

« for any other predicates (>, <=, !=, etc.) or on a column without a primary key, a request built from an
expression will be used to request the underlying vector data provider. It means indexes may be used on
database providers if they exist.

A specific syntax exists to handle spatial predicates in requests and triggers the use of a spatial index: a hidden column
named _search_frame_ exists for each virtual layer. This column can be compared for equality to a bounding
box. Example:

SELECT *
FROM vtab
WHERE _search_frame_=BuildMbr (-2.10,49.38,-1.3,49.99,43206)

Spatial binary predicates like ST_Intersects are sped up significantly when used in conjunction with this spatial
index syntax.

13.3 Exploring Data Formats and Fields

13.3.1 Raster data

GIS raster data are matrices of discrete cells that represent features / phenomena on, above or below the earth's
surface. Each cell in the raster grid has the same size, and cells are usually rectangular (in QGIS they will always be
rectangular). Typical raster datasets include remote sensing data, such as aerial photography, or satellite imagery and
modelled data, such as elevation or temperature.

Unlike vector data, raster data typically do not have an associated database record for each cell. They are geocoded
by pixel resolution and the X/Y coordinate of a corner pixel of the raster layer. This allows QGIS to position the data
correctly on the map canvas.

The GeoPackage format is convenient for storing raster data when working with QGIS. The popular and powerful
GeoTiff format is a good alternative.

QGIS makes use of georeference information inside the raster layer (e.g., GeoTiff) or an associated world file to
properly display the data.
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13.3.2 Data Vektor

Many of the features and tools available in QGIS work the same, regardless the vector data source. However, because
of the differences in format specifications (GeoPackage, ESRI Shapefile, MapInfo and MicroStation file formats,
AutoCAD DXEF, PostGIS, SpatiaLite, DB2, Oracle Spatial, MSSQL Spatial databases, and many more), QGIS may
handle some of their properties differently. Support is provided by the OGR Simple Feature Library. This section
describes how to work with these specificities.

Catatan: QGIS supports (multi)point, (multi)line, (multi)polygon, CircularString, CompoundCurve, CurvePo-
lygon, MultiCurve, MultiSurface feature types, all optionally with Z and/or M values.

You should also note that some drivers don't support some of these feature types, like CircularString, CompoundCu-
rve, CurvePolygon, MultiCurve, MultiSurface feature type. QGIS will convert them.

GeoPackage

The GeoPackage (GPKG) format is platform-independent, and is implemented as a SQLite database container, and
can be used to store both vector and raster data. The format was defined by the Open Geospatial Consortium (OGC),
and was published in 2014.

GeoPackage can be used to store the following in a SQLite database:
* vector features
« tile matrix sets of imagery and raster maps
* attributes (non-spatial data)
* extensions
Since QGIS version 3.8, GeoPackage can also store QGIS projects. GeoPackage layers can have JSON fields.

GeoPackage is the default format for vector data in QGIS.

ESRI Shapefile format
The ESRI Shapefile format is still one of the most used vector file formats, even if it has some limitations compared
to for instance GeoPackage and SpatiaL ite.
An ESRI Shapefile format dataset consists of several files. The following three are required:
1. . shp file containing the feature geometries
2. .dbf file containing the attributes in dBase format
3. .shx index file

An ESRI Shapefile format dataset can also include a file with a . pr j suffix, which contains projection information.
While it is very useful to have a projection file, it is not mandatory. A Shapefile format dataset can contain additional
files. For further details, see the the ESRI technical specification at https://www.esri.com/library/whitepapers/pdfs/
shapefile.pdf.

GDAL 3.1 has read-write support for compressed ESRI Shapefile format (shz and shp. zip).
Improving Performance for ESRI Shapefile format datasets

To improve the drawing performance for an ESRI Shapefile format dataset, you can create a spatial index. A spatial
index will improve the speed of both zooming and panning. Spatial indexes used by QGIS have a . gix extension.

Use these steps to create the index:

1. Load an ESRI Shapefile format dataset (see The Browser Panel)
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2. Open the Layer Properties dialog by double-clicking on the layer name in the legend or by right-clicking and
choosing Properties... from the context menu

3. In the Source tab, click the Create Spatial Index button
Problem loading a .prj file

If you load an ESRI Shapefile format dataset with a . pr j file and QGIS is not able to read the coordinate reference

system from that file, you will need to define the proper projection manually in the Layer Properties » Source tab of
Y

the layer by clicking the "2 S¢1ect CRS bytton, This is due to the fact that . pr files often do not provide the complete

projection parameters as used in QGIS and listed in the CRS dialog.

For the same reason, if you create a new ESRI Shapefile format dataset with QGIS, two different projection files are
created: a . prj file with limited projection parameters, compatible with ESRI software, and a . gpJ file, providing
all the parameters of the CRS. Whenever QGIS finds a . gp7 file, it will be used instead of the .pr7j.

Delimited Text Files

Delimited text files are very common and widely used because of their simplicity and readability -- data can be viewed
and edited in a plain text editor. A delimited text file is tabular data with columns separated by a defined character and
rows separated by line breaks. The first row usually contains the column names. A common type of delimited text
file is a CSV (Comma Separated Values), with columns separated by commas. Delimited text files can also contain
positional information (see Storing geometry information in delimited text files).

QGIS allows you to load a delimited text file as a layer or an ordinary table (see The Browser Panel or Importing a
delimited text file). First check that the file meets the following requirements:

1. The file must have a delimited header row of field names. This must be the first line of the data (ideally the
first row in the text file).

2. If geometry should be enabled, the file must contain field(s) that define the geometry. These field(s) can have
any name.

3. The X and Y coordinates fields (if geometry is defined by coordinates) must be specified as numbers. The
coordinate system is not important.

4. If you have a CSV file with non-string columns, you must have an accompanying CSVT file (see section Using
CSVT file to control field formatting).

The elevation point data file e Levp . csv in the QGIS sample dataset (see section Downloading sample data) is an
example of a valid text file:

X;Y; ELEV
-300120;7689960;13
-654360;7562040;52
1640;7512840;3
[...]

Some things to note about the text file:

1. The example text file uses ; (semicolon) as delimiter (any character can be used to delimit the fields).
The first row is the header row. It contains the fields X, Y and ELEV.
No quotes (") are used to delimit text fields

The X coordinates are contained in the X field

wooA »N

The Y coordinates are contained in the Y field
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Storing geometry information in delimited text files

Delimited text files can contain geometry information in two main forms:
* As coordinates in separate columns (eg. Xcol, Ycol... ), for point geometry data;
* As well-known text (WKT) representation of geometry in a single column, for any geometry type.

Features with curved geometries (CircularString, CurvePolygon and CompoundCurve) are supported. Here are some
examples of geometry types in a delimited text file with geometries coded as WKT:

Label; WKT_geom

LineString; LINESTRING(10.0 20.0, 11.0 21.0, 13.0 25.5)

CircularString; CIRCULARSTRING (268 415,227 505,227 406)

CurvePolygon; CURVEPOLYGON (CIRCULARSTRING (1 3, 3 5, 4 7, 7 3, 1 3))

CompoundCurve; COMPOUNDCURVE ( (5 3, 5 13), CIRCULARSTRING(5 13, 7 15,
9 13), (9 13, 9 3), CIRCULARSTRING(9 3, 7 1, 5 3))

Delimited text files also support Z and M coordinates in geometries:

LINESTRINGZ (10.0 20.0 30.0, 11.0 21.0 31.0, 11.0 22.0 30.0)

Using CSVT file to control field formatting

When loading CSV files, the OGR driver assumes all fields are strings (i.e. text) unless it is told otherwise. You can
create a CSVT file to tell OGR (and QGIS) the data type of the different columns:

Type Nama Example

Whole number Integer 4

Decimal number | Real 3.456

Tanggal Date (YYYY-MM-DD) 2016-07-28

Time Time (HH:MM:SS+nn) 18:33:12+00

Date & Time DateTime (YYYY-MM-DD HH:MM:SS+nn) | 2016-07-28 18:33:12+00

The CSVT file is a ONE line plain text file with the data types in quotes and separated by commas, e.g.:

’"Integer","Real","String"

You can even specify width and precision of each column, e.g.:

’"Integer(6)","Real(5.5)","5tring(22)"

This file is saved in the same folder as the . csv file, with the same name, but . csvt as the extension.

You can find more information at GDAL CSV Driver.

PostGIS Layers

PostGIS layers are stored in a PostgreSQL database. The advantages of PostGIS are spatial indexing, filtering and
querying capabilities. Using PostGIS, vector functions such as select and identify work more accurately than they do
with OGR layers in QGIS.

Tip: PostGIS Layers

Normally, a PostGIS layer is identified by an entry in the geometry_columns table. QGIS can load layers that do not
have an entry in the geometry_columns table. This includes both tables and views. Refer to your PostgreSQL manual
for information on creating views.
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This section contains some details on how QGIS accesses PostgreSQL layers. Most of the time, QGIS should simply
provide you with a list of database tables that can be loaded, and it will load them on request. However, if you have
trouble loading a PostgreSQL table into QGIS, the information below may help you understand QGIS messages and
give you directions for modifying the PostgreSQL table or view definition to allow QGIS to load it.

Primary key

QGIS requires that PostgreSQL layers contain a column that can be used as a unique key for the layer. For tables, this
usually means that the table needs a primary key, or a column with a unique constraint on it. In QGIS, this column
needs to be of type int4 (an integer of size 4 bytes). Alternatively, the ctid column can be used as primary key. If a
table lacks these items, the oid column will be used instead. Performance will be improved if the column is indexed
(note that primary keys are automatically indexed in PostgreSQL).

QGIS offers a checkbox Select at id that is activated by default. This option gets the ids without the attributes, which
is faster in most cases.

Tampilan

If the PostgreSQL layer is a view, the same requirement exists, but views do not always have primary keys or columns
with unique constraints on them. You have to define a primary key field (has to be integer) in the QGIS dialog before
you can load the view. If a suitable column does not exist in the view, QGIS will not load the layer. If this occurs,
the solution is to alter the view so that it does include a suitable column (a type of integer and either a primary key or
with a unique constraint, preferably indexed).

As for table, a checkbox Select at id is activated by default (see above for the meaning of the checkbox). It can make
sense to disable this option when you use expensive views.

QGIS layer_style table and database backup

If you want to make a backup of your PostGIS database using the pg_dump and pg_restore commands, and
the default layer styles as saved by QGIS fail to restore afterwards, you need to set the XML option to DOCUMENT
before the restore command:

SET XML OPTION DOCUMENT;

Filter database side

QGIS allows to filter features already on server side. Check Settings » Options » Data Sources » A Execute expres-
sions on server-side if possible to do so. Only supported expressions will be sent to the database. Expressions using
unsupported operators or functions will gracefully fallback to local evaluation.

Support of PostgreSQL data types

Data types supported by the PostgreSQL provider include: integer, float, boolean, binary object, varchar, geometry,
timestamp, array, hstore and json.
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Importing Data into PostgreSQL

Data can be imported into PostgreSQL/PostGIS using several tools, including the DB Manager plugin and the com-
mand line tools shp2pgsql and ogr2ogr.

Pengelola DB

QGIS comes with a core plugin named i DB Manager Tt can be used to load data, and it includes support for schemas.
See section DB Manager Plugin for more information.

shp2pgsql

PostGIS includes a utility called shp2pgsql, that can be used to import Shapefile format datasets into a PostGIS-
enabled database. For example, to import a Shapefile format dataset named 1akes . shp into a PostgreSQL database
named gis_data, use the following command:

shp2pgsgl -s 2964 lakes.shp lakes_new | psgl gis_data

This creates a new layer named 1akes_new inthe gis_data database. The new layer will have a spatial reference
identifier (SRID) of 2964. See section Bekerja dengan Proyeksi for more information about spatial reference systems
and projections.

Tip: Exporting datasets from PostGIS

There is also a tool for exporting PostGIS datasets to Shapefile format: pgsql2shp. It is shipped within your PostGIS
distribution.

ogr2ogr

In addition to shp2pgsql and DB Manager, there is another tool for feeding geographical data in PostGIS: ogr2ogr.
It is part of your GDAL installation.

To import a Shapefile format dataset into PostGIS, do the following:

ogr2ogr —-f "PostgreSQL" PG:"dbname=postgis host=myhost.de user=postgres
password=topsecret" alaska.shp

This will import the Shapefile format dataset alaska . shp into the PostGIS database postgis using the user postgres
with the password fopsecret on the host server myhost.de.

Note that OGR must be built with PostgreSQL to support PostGIS. You can verify this by typing (in (:\):

’ogrinfo —-—formats | grep —-i post

If you prefer to use the PostgreSQL's COPY command instead of the default INSERT INTO method, you can

export the following environment variable (at least available on A and X):

’export PG_USE_COPY=YES

ogr2ogr does not create spatial indexes like shp2pgsl does. You need to create them manually, using the normal SQL
command CREATE INDEX afterwards, as an extra step (as described in the next section lmproving Performance).
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Improving Performance

Retrieving features from a PostgreSQL database can be time-consuming, especially over a network. You can improve
the drawing performance of PostgreSQL layers by ensuring that a PostGIS spatial index exists on each layer in the
database. PostGIS supports creation of a GiST (Generalized Search Tree) index to speed up spatial searching (GiST
index information is taken from the PostGIS documentation available at https://postgis.net).

Tip: You can use the DBManager to create an index for your layer. You should first select the layer and click on
Table » Edit table, 2o to Indexes tab and click on Add Spatial Index.

The syntax for creating a GiST index is:

CREATE INDEX [indexname] ON [tablename]
USING GIST ( [geometryfield] GIST_GEOMETRY_OPS );

Note that for large tables, creating the index can take a long time. Once the index is created, you should perform
a VACUUM ANALYZE. See the PostGIS documentation (POSTGIS-PROJECT in Literatur dan Referensi Web) for
more information.

The following example creates a GiST index:

gsherman@madison:~/current$ psql gis_data
Welcome to psgl 8.3.0, the PostgreSQL interactive terminal.

Type: \copyright for distribution terms
\h for help with SQL commands
\? for help with psgl commands
\g or terminate with semicolon to execute query
\g to quit

gis_data=# CREATE INDEX sidx_alaska_lakes ON alaska_lakes
gis_data—-# USING GIST (the_geom GIST_GEOMETRY_OPS) ;
CREATE INDEX

gis_data=# VACUUM ANALYZE alaska_lakes;

VACUUM

gis_data=# \g

gsherman@madison:~/currents$

Vector layers crossing 180° longitude

Many GIS packages don't wrap vector maps with a geographic reference system (lat/lon) crossing the 180 degrees
longitude line (http://postgis.refractions.net/documentation/manual-2.0/ST_Shift_Longitude.html). As result, if we
open such a map in QGIS, we could see two widely separated locations, that should appear near each other. In
Gambar.13.23, the tiny point on the far left of the map canvas (Chatham Islands) should be within the grid, to the
right of the New Zealand main islands.

fle Edit View Layer Plugins Tools Help

T EEdoRRPERPE WREKFQ[ZRAATAQA P

(G]
Z o4 o | D-OR2BEPLURSTI I —BwlBELM LR - "B0RBREON

Layers @®

[ ]
~ @ \f_ nz Sdeg grid LL

8§ 255453 Scale Q) & Render i

Gambar13.23: Map in lat/lon crossing the 180° longitude line

A work-around is to transform the longitude values using PostGIS and the ST_Shift_Longitude function. This
function reads every point/vertex in every component of every feature in a geometry, and if the longitude coordinate
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is < 0°, it adds 360° to it. The result is a 0° - 360° version of the data to be plotted in a 180°-centric map.

R

Gambar13.24: Crossing 180° longitude applying the ST_Shift_Longitude function

Usage

 Import data into PostGIS (/mporting Data into PostgreSQOL) using, for example, the DB Manager plugin.

e Use the PostGIS command line interface to issue the following command (in this example, "TA-
BLE" is the actual name of your PostGIS table): gis_data=# update TABLE set
the_geom=ST_Shift_Longitude (the_geom) ;

« If everything went well, you should receive a confirmation about the number of features that were updated.
Then you'll be able to load the map and see the difference (Figure_vector_crossing_map).

SpatiaLite Layers

If you want to save a vector layer using the SpatiaLite format, you can do this by following instructions at Creating
new layers from an existing layer. You select Spatialite as Format and enter both File name and Layer name.

Also, you can select SQLite as format and then add SPATIALITE=YES in the Custom Options » Data source
field. This tells GDAL to create a SpatiaLite database. See also https://gdal.org/drivers/vector/sqlite.html.

QGIS also supports editable views in SpatiaLite. For SpatiaLite data management, you can also use the core plugin
DB Manager.

If you want to create a new SpatiaLite layer, please refer to section Creating a new SpatiaLite layer.

GeodJSON specific parameters

When exporting layers to GeoJSON, there are some specific Layer Options available. These options come from GDAL
which is responsible for the writing of the file:

e COORDINATE_PRECISION the maximum number of digits after the decimal separator to write in coordinates.
Defaults to 15 (note: for Lat Lon coordinates 6 is considered enough). Truncation will occur to remove trailing
ZEeros.

* RFC7946 by default GeoJSON 2008 will be used. If set to YES, the updated RFC 7946 standard
will be used. Default is NO (thus GeoJSON 2008). See https://gdal.org/drivers/vector/geojson.html#
rfc-7946-write-support for the main differences, in short: only EPSG:4326 is allowed, other crs's will be
transformed, polygons will be written such as to follow the right-hand rule for orientation, values of a "bbox"
array are [west, south, east, north], not [minx, miny, maxx, maxy]. Some extension member names are forbi-
dden in FeatureCollection, Feature and Geometry objects, the default coordinate precision is 7 decimal digits
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e WRITE_BBOX set to YES to include the bounding box of the geometries at the feature and feature collection
level

Besides GeoJSON there is also an option to export to "GeoJSON - Newline Delimited" (see https://gdal.org/drivers/
vector/geojsonseq.html). Instead of a FeatureCollection with Features, you can stream one type (probably only
Features) sequentially separated with newlines.

GeoJSON - Newline Delimited has some specific Layer options availabe too:
e COORDINATE_PRECISION see above (same as for GeoJSON)

* RS whether to start records with the RS=0x1E character. The difference is how the features are separated: only
by a newline (LF) character (Newline Delimited JSON, geojsonl) or by also prepending a record-separator (RS)
character (giving GeoJSON Text Sequences, geojsons). Default to NO. Files are given the . json extension
if extension is not provided.

DB2 Spatial Layers

IBM DB2 for Linux, Unix and Windows (DB2 LUW), IBM DB2 for z/OS (mainframe) and IBM DashDB products
allow users to store and analyse spatial data in relational table columns. The DB2 provider for QGIS supports the full
range of visualization, analysis and manipulation of spatial data in these databases.

User documentation on these capabilities can be found at the DB2 z/OS KnowledgeCenter, DB2 LUW Knowledge-
Center and DB2 DashDB KnowledgeCenter.

For more information about working with the DB2 spatial capabilities, check out the DB2 Spatial Tutorial on IBM
DeveloperWorks.

The DB2 provider currently only supports the Windows environment through the Windows ODBC driver.
The client running QGIS needs to have one of the following installed:

« DB2 LUW

* IBM Data Server Driver Package

¢ IBM Data Server Client
To open a DB2 data in QGIS, see the 7he Browser Panel or Loading a Database Layer section.

If you are accessing a DB2 LUW database on the same machine or using DB2 LUW as a client, the DB2 executables
and supporting files need to be included in the Windows path. This can be done by creating a batch file like the
following with the name db2.bat and including it in the directory % OSGEO4W_ROOT %/etc/ini:

@echo off

REM Point the following to where DB2 is installed

SET db2path=C:\Program Files (x86)\sqgllib

REM This should usually be ok - modify if necessary

SET gskpath=C:\Program Files (x86)\ibm\gsk8

SET Path=%db2path%\BIN; $db2path%\FUNCTION; $gskpath%\1ib64; *gskpath%\1lib; $path%
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BaB 14

Pekerjaan dengan Data Vektor

14.1 The Vector Properties Dialog

The Layer Properties dialog for a vector layer provides general settings to manage appearance of layer features in the
map (symbology, labeling, diagrams), interaction with the mouse (actions, map tips, form design). It also provides

information about the layer.

To access the Layer Properties dialog:

¢ In the Layers panel, double-click the layer or right-click and select Properties... from the pop-up menu;

* Go to Layer » Layer Properties... menu when the layer is selected.

The vector Layer Properties dialog provides the following sections:

@ Information R Source (3/ Symbology™
abe| [ abels'!) B Mask!] @ 3D View!!!
L Diagrams Fields EI Attributes Form

.Q Joins

jb] Auxiliary Storage

_f_ﬁm
Actions

Display \\’/ Rendering @ Temporal
& Variables 4 Metadata £ Dependencies
8= Legend Ihl QGIS Server ¥ Digitizing

External plugins™T tabs

11 Also available in the Layer styling panel

(2! External plugins you install can optionally add tabs to this dialog. Those are not presented in this document. Refer

to their documentation.

Tip: Share full or partial properties of the layer styles
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The Style menu at the bottom of the dialog allows you to import or export these or part of these properties from/to
several destination (file, clipboard, database). See Managing Custom Styles.

Catatan: Because properties (symbology, label, actions, default values, forms...) of embedded layers (see Proyek-

proyek Nesting) are pulled from the original project file and to avoid changes that may break this behavior, the layer
properties dialog is made unavailable for these layers.

14.1.1 Information Properties

@ The Information tab is read-only and represents an interesting place to quickly grab summarized information and
metadata on the current layer. Provided information are:

* based on the provider of the layer (format of storage, path, geometry type, data source encoding, extent...);

* picked from the filled metadata (access, links, contacts, history...);

* or related to its geometry (spatial extent, CRS...) or its attributes (number of fields, characteristics of each...).

14.1.2 Source Properties

F@" Use this tab to define general settings for the vector layer.

Layer Properties - rivers | Source

Q

* Settings

Layer name rivers displayed as rivers

& Source

¥ Symbology

e | abels

7 Diagrams

o 3D View

IE Source Fields

B Attributes Form
Joins

&4 Auxiliary Storage

& Actions

® Display

« Rendering
Variables

B Metadata

% Dependencies

= Legend

QGIS Server

Data source encoding UTF-8

~ Coordinate reference system

Set source coordinate reference system
EPSG:2964 - NAD27 [ Alaska Albers - |

Create spatial index Update extents

~ Provider Feature Filter

Query Builder

@Help | style - «/Apply | ¥ Cancel

Gambarl4.1: Source tab in vector Layer Properties dialog

Other than setting the Layer name to display in the Layers Panel, available options include:
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Coordinate Reference System

* Displays the layer's Coordinate Reference System (CRS). You can change the layer's CRS, selecting a recently

ay
used one in the drop-down list or clicking on "3 ¥t CRS bytton (see Coordinate Reference System Selector).
Use this process only if the CRS applied to the layer is a wrong one or if none was applied. If you wish to
reproject your data into another CRS, rather use layer reprojection algorithms from Processing or Save it into
another layer.

* Create spatial index (only for OGR-supported formats).

* Update extents information for a layer.

Query Builder

The Query Builder dialog is accessible through the eponym button at the bottom of the Source tab in the Layer
Properties dialog, under the Provider feature filter group.

The Query Builder provides an interface that allows you to define a subset of the features in the layer using a SQL-
like WHERE clause and to display the result in the main window. As long as the query is active, only the features
corresponding to its result are available in the project.

You can use one or more layer attributes to define the filter in the Query Builder. The use of more than one
attribute is shown in Gambar.14.2. In the example, the filter combines the attributes

e toa (DateTime field: cast ("toa" as character) > '2017-05-17" and cast ("toa" as
character) < '2019-12-24T18:00:00"),

e name (String field: "name" > 'S')and
e FID (Integer field: FID > 10)

using the AND, OR and NOT operators and parenthesis. This syntax (including the DateTime format for the toa
field) works for GeoPackage datasets.

The filter is made at the data provider (OGR, PostgreSQL, MSSQL...) level. So the syntax depends on the data
provider (DateTime is for instance not supported for the ESRI Shapefile format). The complete expression:

cast ("toa" as character) > '2017-05-17" AND
cast ("toa" as character) < '2019-12-24T18:00:00" AND
NOT ("name" > 'S' OR FID > 10)
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set provider Filter on testdata

Fields Values
fid Search...
name
toa
sample All

Use unfiltered layer

v Operators

= < = LIKE % IN NOT IN

<= = 1= ILIKE AND OR NOT

Provider specific Filter expression

cast| as character) = '2017-85-17' AND

casti( as character) = '2019-12-24T18:00:08" AND

NOT | = '"S" OR FID = 10)
4 | ]
@Help Test Clear ¥ Cancel « OK

Gambarl4.2: Query Builder

You can also open the Query Builder dialog using the Filter... option from the Layer menu or the layer contextual
menu. The Fields, Values and Operators sections in the dialog help you to construct the SQL-like query exposed in
the Provider specific filter expression box.

The Fields list contains all the fields of the layer. To add an attribute column to the SQL. WHERE clause field,
double-click its name or just type it into the SQL box.

The Values frame lists the values of the currently selected field. To list all unique values of a field, click the All
button. To instead list the first 25 unique values of the column, click the Sample button. To add a value to the SQL
WHERE clause field, double click its name in the Values list. You can use the search box at the top of the Values
frame to easily browse and find attribute values in the list.

The Operators section contains all usable operators. To add an operator to the SQL. WHERE clause field, click the
appropriate button. Relational operators ( =, >, ...), string comparison operator (L. IKE), and logical operators (AND,
OR, ...) are available.

The Test button helps you check your query and displays a message box with the number of features satisfying the
current query. Use the Clear button to wipe the SQL query and revert the layer to its original state (ie, fully load all
the features).

When a filter is applied, QGIS treats the resulting subset acts as if it were the entire layer. For example if you applied
the filter above for 'Borough' ("TYPE_2" = 'Borough"'), you can not display, query, save or edit Anchorage,
because that is a 'Municipality' and therefore not part of the subset.

Tip: Filtered layers are indicated in the Layers Panel
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In the Layers panel, filtered layer is listed with a ? Filter jcon next to it indicating the query used when the mouse
hovers over the button. Double-click the icon opens the Query Builder dialog for edit.

14.1.3 Symbology Properties

(\\-‘( The Symbology tab provides you with a comprehensive tool for rendering and symbolizing your vector data.
You can use tools that are common to all vector data, as well as special symbolizing tools that were designed for the
different kinds of vector data. However all types share the following dialog structure: in the upper part, you have
a widget that helps you prepare the classification and the symbol to use for features and at the bottom the Layer
rendering widget.

Tip: Switch quickly between different layer representations

Using the Styles » Add menu at the bottom of the Layer Properties dialog, you can save as many styles as needed. A
style is the combination of all properties of a layer (such as symbology, labeling, diagram, fields form, actions...) as
you want. Then, simply switch between styles from the context menu of the layer in Layers Panel to automatically
get different representations of your data.

Tip: Export vector symbology

You have the option to export vector symbology from QGIS into Google *.kml, *.dxf and MapInfo *.tab files. Just
open the right mouse menu of the layer and click on Save As... to specify the name of the output file and its format.
In the dialog, use the Symbology export menu to save the symbology either as Feature symbology » or as Symbol layer
symbology ». If you have used symbol layers, it is recommended to use the second setting.

Features rendering

The renderer is responsible for drawing a feature together with the correct symbol. Regardless layer geometry type,
there are four common types of renderers: single symbol, categorized, graduated and rule-based. For point layers,
there are a point displacement and a heatmap renderers available while polygon layers can also be rendered with the
inverted polygons and 2.5 D renderers.

There is no continuous color renderer, because it is in fact only a special case of the graduated renderer. The cate-
gorized and graduated renderers can be created by specifying a symbol and a color ramp - they will set the colors
for symbols appropriately. For each data type (points, lines and polygons), vector symbol layer types are available.
Depending on the chosen renderer, the dialog provides different additional sections.

Catatan: If you change the renderer type when setting the style of a vector layer the settings you made for the
symbol will be maintained. Be aware that this procedure only works for one change. If you repeat changing the
renderer type the settings for the symbol will get lost.
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Single Symbol Renderer

==
The &= Single Symbol renderer is used to render all features of the layer using a single user-defined symbol. See 7he
Symbol Selector for further information about symbol representation.

Layer Properties — wege_pfade (klein) — Symbology

= single Symbol -
G' Information ~ — Line o
Q| a
a’ symbology
€3 Labels
B Masks symbol layer type Simple Line -
». -
3§ 30 View Color | <
,/ Diagrams Stroke width | 0,260000 @ |2 Millimeters - | &
E Fields Offset 0,000000 2 millimeters  ~ | &
E AR Stroke style — Solid Line ~ | &
: Join style 3 Bevel K=
Joins
N Cap style I square -~ 8
"':"' Auxiliary Storage
Use custom dash pattern
U_G‘ Actions Millimeters MR =8
® oisplay Pattern offset | 0,000000 2| | Millimeters K=k
q‘, Rendering Align dash pattern to line length
a Temporal
Variables
ah Metadata
ﬂ Dependencies
Legend v| Enable symbol layer <, Draw effects

IE QGIS Server

P Layer Rendering

ﬂ[)igitizing ©Help Style - Dapply || @cancel

Gambar14.3: Single symbol line properties
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No Symbols Renderer

The No Symbols renderer is a special use case of the Single Symbol renderer as it applies the same rendering to
all features. Using this renderer, no symbol will be drawn for features, but labeling, diagrams and other non-symbol
parts will still be shown.

Selections can still be made on the layer in the canvas and selected features will be rendered with a default symbol.
Features being edited will also be shown.

This is intended as a handy shortcut for layers which you only want to show labels or diagrams for, and avoids the
need to render symbols with totally transparent fill/border to achieve this.

Categorized Renderer

=
The wmm' Categorized renderer is used to render the features of a layer, using a user-defined symbol whose aspect
reflects the discrete values of a field or an expression.

Layer Properties - rivers | Symbology

Q = Categorized -
G Information Value abe NAM ~||l e
ource Symbol M
Color ramp Random colors Wi
Q’ Symbology
Symbol = Value Legend =
€= Labels i AGASHASHOK RIVER AGASHASHOK RIVER
V| — AGIAPUK RIVER AGIAPUK RIVER
€ Masks V| — AKLUMAYUAK CREEK AKLUMAYUAK CREEK
- V| — ALAGNAK RIVER ALAGNAK RIVER
My DELEIE V| — ALATNA RIVER ALATNA RIVER
- _ v AMBLER RIVER AMBLER RIVER
HENED V] — AMERICAN RIVER AMERICAN RIVER
_ v ANCHOR RIVER ANCHOR RIVER
Fields 7] = ANDREAFSKY RIVER ANDREAFSKY RIVER
, V| — ANIAK RIVER ANIAK RIVER
E Attributes Form v ANVIK RIVER ANVIK RIVER
_ v ARCTIC RIVER ARCTIC RIVER
Jeiriz V| — BEAR CREEK BEAR CREEK
. v BEAVER CREEK BEAVER CREEK =
ﬂ Auxiliary Storage
Classify o || = || Delete All Advanced ~

{;ﬁ Actions

, Display —| BElHelp Style - | « OK " Apply & Cancel

P Layer Rendering

Gambarl4.4: Categorized Symbolizing options

To use categorized symbology for a layer:
1. Select the Value of classification: it can be an existing field or an expression you can type in the box or build

using the associated € button. Using expressions for categorizing avoids the need to create an ad hoc field
for symbology purposes (eg, if your classification criteria are derived from one or more attributes).

The expression used to classify features can be of any type; eg, it can:

¢ be a comparison. In this case, QGIS returns values 1 (True) and 0 (False). Some examples:

myfield >= 100
$id = @atlas_featureid

(berlanjut ke halaman berikutnya)
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(lanjutan dari halaman sebelumnya)

myfield $ 2 = 0
within( $Sgeometry, @atlas_geometry )

¢ combine different fields:

concat ( field_ 1, ' ', field_2 )

¢ be a calculation on fields:

mnyfield % 2

year ( myfield )
field 1 + field_2
substr( field_1, -3 )

¢ be used to transform linear values to discrete classes, e.g.:

CASE WHEN x > 1000 THEN 'Big' ELSE 'Small' END

» combine several discrete values into a single category, e.g.:

CASE

WHEN building IN ('residence', 'mobile home') THEN 'residential'
WHEN building IN ('commercial', 'industrial') THEN 'Commercial and.
—Industrial'

END

Tip: While you can use any kind of expression to categorize features, for some complex expressions it might
be simpler to use rule-based rendering.

Configure the Symbol, which will be used as base symbol for all the classes;

Indicate the Color ramp, ie the range of colors from which the color applied to each symbol is selected.

Besides the common options of the color ramp widget, you can apply a Random Color Ramp to the cate-
gories. You can click the Shuffle Random Colors entry to regenerate a new set of random colors if you are not
satisfied.

Then click on the Classify button to create classes from the distinct values of the provided field or expression.

Apply the changes if the live update is not in use and each feature on the map canvas will be rendered with the
symbol of its class.

By default, QGIS appends an all other values class to the list. While empty at the beginning, this class is used
as a default class for any feature not falling into the other classes (eg, when you create features with new values
for the classification field / expression).

Further tweaks can be done to the default classification:

[==] Remove

You can EI-II}J Add pew categories, selected categories or Delete All of them.

A class can be disabled by unchecking the checkbox to the left of the class name; the corresponding features
are hidden on the map.

Drag-and-drop the rows to reorder the classes

To change the symbol, the value or the legend of a class, double click the item.

Right-clicking over selected item(s) shows a contextual menu to:

Copy Symbol and Paste Symbol, a convenient way to apply the item's representation to others
Change Color... of the selected symbol(s)
Change Opacity... of the selected symbol(s)
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Change Output Unit... of the selected symbol(s)
Change Width... of the selected line symbol(s)
Change Size... of the selected point symbol(s)
Change Angle... of the selected point symbol(s)

Merge Categories: Groups multiple selected categories into a single one. This allows simpler styling of layers
with a large number of categories, where it may be possible to group numerous distinct categories into a smaller
and more manageable set of categories which apply to multiple values.

Tip: Since the symbol kept for the merged categories is the one of the topmost selected category in the list,
you may want to move the category whose symbol you wish to reuse to the top before merging.

Unmerge Categories that were previously merged

The Advanced menu gives access to options to speed classification or fine-tune the symbols rendering:

Match to saved symbols: Using the symbols library, assigns to each category a symbol whose name represents
the classification value of the category

Match to symbols from file...: Provided a file with symbols, assigns to each category a symbol whose name
represents the classification value of the category

Symbol levels... to define the order of symbols rendering.

Tip:

Edit categories directly from the Layers panel

When a layer symbology is based on a categorized, graduated or rule-based symbology mode, you can edit each of
the categories from the Layers Panel. Right-click on a sub-item of the layer and you will:

:-lp-; Toggle items visibility
= Show all items

"~ Hide all items

Modify the symbol color thanks to the color selector wheel
Edit symbol... from the symbol selector dialog

Copy symbol

Paste symbol

Graduated Renderer

The mm Graduated renderer is used to render all the features from a layer, using an user-defined symbol whose color
or size reflects the assignment of a selected feature's attribute to a class.

Like the Categorized Renderer, the Graduated Renderer allows you to define rotation and size scale from specified
columns.

Also, analogous to the Categorized Renderer, it allows you to select:

The value (using the fields listbox or the E setvae expression fynction)
The symbol (using the Symbol selector dialog)
The legend format and the precision

The method to use to change the symbol: color or size
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The colors (using the color Ramp list) if the color method is selected

The size (using the size domain and its unit)

Then you can use the Histogram tab which shows an interactive histogram of the values from the assigned field or
expression. Class breaks can be moved or added using the histogram widget.

Catatan: You can use Statistical Summary panel to get more information on your vector layer. See Statistical
Summary Panel.

Back to the Classes tab, you can specify the number of classes and also the mode for classifying features within the
classes (using the Mode list). The available modes are:

Equal Count (Quantile): each class will have the same number of elements (the idea of a boxplot).

Equal Interval: each class will have the same size (e.g. with the values from 1 to 16 and four classes, each class
will have a size of four).

Logarithmic scale: suitable for data with a wide range of values. Narrow classes for low values and wide classes
for large values (e.g. for decimal numbers with range [0..100] and two classes, the first class will be from 0 to
10 and the second class from 10 to 100).

Natural Breaks (Jenks): the variance within each class is minimized while the variance between classes is
maximized.

Pretty Breaks: computes a sequence of about n+1 equally spaced nice values which cover the range of the
values in x. The values are chosen so that they are 1, 2 or 5 times a power of 10. (based on pretty from the R
statistical environment https://www.rdocumentation.org/packages/base/topics/pretty).

Standard Deviation: classes are built depending on the standard deviation of the values.

The listbox in the center part of the Symbology tab lists the classes together with their ranges, labels and symbols that
will be rendered.

Click on Classify button to create classes using the chosen mode. Each classes can be disabled unchecking the
checkbox at the left of the class name.

To change symbol, value and/or label of the class, just double click on the item you want to change.

Right-clicking over selected item(s) shows a contextual menu to:

Copy Symbol and Paste Symbol, a convenient way to apply the item's representation to others
Change Color... of the selected symbol(s)

Change Opacity... of the selected symbol(s)

Change Output Unit... of the selected symbol(s)

Change Width... of the selected line symbol(s)

Change Size... of the selected point symbol(s)

Change Angle... of the selected point symbol(s)

The example in Gambar.14.5 shows the graduated rendering dialog for the major_rivers layer of the QGIS sample
dataset.
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Layer Properties - majrivers | Symbology

= Graduated

3 mformation value 1.2 LENGTH ~lle
‘:{s_‘_- Source S M
Legend format |%1 - %2 Precision0 || [¥| Trim
Q/ Symbology
Method Color -
Labc lIELT
Color ramp ©
B Masks
Classes | Histogram
Diagrams
Symbol < Values Legend
N 3D View v 0,00 - 15240,84 0-15241
&y
v 15240,84 - 30481,69 15241 - 30482
E Fields v 30481,69-45722,53 30482 - 45723
V| m— 45722,53 - 60963,38 45723 - 60963
BE Auributes Form V=  60963,38 - 76204,22 60963 - 76204
Joins
Mode | Bl Equal Interval - Classes |5 -
E. Auxiliary Storage . . .
L ’ g w |V| Symmetric Classification
@ Actions
@ Around |38102.11 v
, Display V| Create class astride symmetry value
g‘,” Rendering
: Classify | |8 || = || Delete All Advanced ~
Variables V| Link class boundaries
[ Metadat .
! HSEaaats p Layer Rendering
E Dependencies HiHelp Style ~ | v OK " Apply © Cancel

Gambar14.5: Graduated Symbolizing options

Tip: Thematic maps using an expression
Categorized and graduated thematic maps can be created using the result of an expression. In the properties dialog

for vector layers, the attribute chooser is extended with a € setcotumn expression function. So you don't need to write the
classification attribute to a new column in your attribute table if you want the classification attribute to be a composite
of multiple fields, or a formula of some sort.

Proportional Symbol and Multivariate Analysis

Proportional Symbol and Multivariate Analysis are not rendering types available from the Symbology rendering drop-
down list. However with the data-defined override options applied over any of the previous rendering options, QGIS
allows you to display your point and line data with such representation.

Creating proportional symbol

To apply a proportional rendering:
1. First apply to the layer the single symbol renderer.
2. Then set the symbol to apply to the features.

3. Select the item at the upper level of the symbol tree, and use the € pudefined override 1,101 next to the Size
(for point layer) or Width (for line layer) option.
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4. Select a field or enter an expression, and for each feature, QGIS will apply the output value to the property and
proportionally resize the symbol in the map canvas.

If need be, use the Size assistant... option of the = menu to apply some transformation (exponential, flan-
nery...) to the symbol size rescaling (see Using the data-defined assistant interface for more details).

You can choose to display the proportional symbols in the Layers panel and the print layout legend item: unfold the
Advanced drop-down list at the bottom of the main dialog of the Symbology tab and select Data-defined size legend...
to configure the legend items (see Data-defined size legend for details).

@ @ Symbol size

Input QO 200
Source 123 passengers | & O .
O s00
Values from 9.000000 oy
2 (O s
to 12000.000000 :
() 1000
»  Apply transform curve O 1200
o O 1400
_ L O 1600
//" 1800
Output 02000
Size from 1.000000 :
to 10.000000
Scale method  Flannery
Exponent
Size when NULL 0.000000
@Help % Cancel |«/OK|

Gambar14.6: Scaling airports size based on elevation of the airport

Creating multivariate analysis

A multivariate analysis rendering helps you evaluate the relationship between two or more variables e.g., one can be
represented by a color ramp while the other is represented by a size.

The simplest way to create multivariate analysis in QGIS is to:

1. First apply a categorized or graduated rendering on a layer, using the same type of symbol for all the classes.

2. Then, apply a proportional symbology on the classes:
1. Click on the Change button above the classification frame: you get the The Symbol Selector dialog.

2. Rescale the size or width of the symbol layer using the € data defined override widget as seen above.

Like the proportional symbol, the scaled symbology can be added to the layer tree, on top of the categorized or
graduated classes symbols using the data defined size legend feature. And both representation are also available in the

print layout legend item.
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Gambar14.7: Multivariate example with scaled size legend

Rule-based Renderer

—_

The '&= Rule-based renderer is used to render all the features from a layer, using rule-based symbols whose aspect
reflects the assignment of a selected feature's attribute to a class. The rules are based on SQL statements and can be
nested. The dialog allows rule grouping by filter or scale, and you can decide if you want to enable symbol levels or
use only the first-matched rule.

To create a rule:

1.

7.
8.

Activate an existing row by double-clicking it (by default, QGIS adds a symbol without a rule when the rendering
mode is enabled) or click the .+ | Editrie o EI-T'J Addrule pyyteon,

In the Edit Rule dialog that opens, you can define a label to help you identify each rule. This is the label that
will be displayed in the Layers Panel and also in the print composer legend.

Manually enter an expression in the text box next to the ® ' Filter option or press the € button next to it to
open the expression string builder dialog.

Use the provided functions and the layer attributes to build an expression to filter the features you'd like to
retrieve. Press the Test button to check the result of the query.

You can enter a longer label to complete the rule description.

You can use the o Scale Range option to set scales at which the rule should be applied.
Finally, configure the symbol to use for these features.

And press OK.

A new row summarizing the rule is added to the Layer Properties dialog. You can create as many rules as necessary
following the steps above or copy pasting an existing rule. Drag-and-drop the rules on top of each other to nest them
and refine the upper rule features in subclasses.

Selecting a rule, you can also organize its features in subclasses using the Refine selected rules drop-down menu.
Automated rule refinement can be based on:

¢ scales;
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* categories: applying a categorized renderer;
e or ranges: applying a graduated renderer.

Refined classes appear like sub-items of the rule, in a tree hierarchy and like above, you can set symbology of each
class.

In the Edit rule dialog, you can avoid writing all the rules and make use of the - Else option to catch all the features
that do not match any of the other rules, at the same level. This can also be achieved by writing E1se in the Rule
column of the Layer Properties w Symbology » Rule-based dialog.

Right-clicking over selected item(s) shows a contextual menu to:
* Copy and Paste, a convenient way to create new item(s) based on existing item(s)
* Copy Symbol and Paste Symbol, a convenient way to apply the item's representation to others
* Change Color... of the selected symbol(s)
* Change Opacity... of the selected symbol(s)
e Change Output Unit... of the selected symbol(s)
* Change Width... of the selected line symbol(s)
* Change Size... of the selected point symbol(s)
* Change Angle... of the selected point symbol(s)

* Refine Current Rule: open a submenu that allows to refine the current rule with scales, categories (categorized
renderer) or Ranges (graduated renderer).

The created rules also appear in a tree hierarchy in the map legend. Double-click the rules in the map legend and the
Symbology tab of the layer properties appears showing the rule that is the background for the symbol in the tree.

The example in Gambar.14.8 shows the rule-based rendering dialog for the rivers layer of the QGIS sample dataset.

Layer Properties - rivers | Symbology

Q # Rule-based -

@ Information
% Source - W "NAM" ='ANIAK RIVER' "NAM" = 'ANIAK RIVER' 46 46

« Symbology v/ =Length < 2000 "Length" < 2000 28 28
& labels v "Length" >= 2000 "Length" >= 2000 18 18
v —ELSE ELSE 4262 46

Label Rule Min.scale Max.scale Count Duplicate count

% Diagrams

W 3D View

IE source Fields

B Attributes Form
Joins

&l Auxiliary Storage

8 Actions

® Display

« Rendering

Variables
B Metadata
® Dependencies
= Legend
B2 QGIS Server o # = Symbol levels...

» Layer rendering

@Help  Style - «/Apply  #Cancel |«/OK

Gambar14.8: Rule-based Symbolizing options
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Point displacement Renderer

The @ Point Displacement renderer works to visualize all features of a point layer, even if they have the same
location. To do this, the renderer takes the points falling in a given Distance tolerance from each other and places
them around their barycenter following different Placement methods:

* Ring: places all the features on a circle whose radius depends on the number of features to display.
« Concentric rings: uses a set of concentric circles to show the features.
¢ Grid: generates a regular grid with a point symbol at each intersection.

The Center symbol widget helps you customize the symbol and color of the middle point. For the distributed points
symbols, you can apply any of the No symbols, Single symbol, Categorized, Graduated or Rule-based renderer using
the Renderer drop-down list and customize them using the Renderer Settings... button.

While the minimal spacing of the Displacement lines depends on the point symbol renderer's, you can still customize
some of its settings such as the Stroke width, Stroke color and Size adjustment (eg, to add more spacing between the
rendered points).

Use the Labels group options to perform points labeling: the labels are placed near the displaced position of the
symbol, and not at the feature real position. Other than the Label attribute, Label font and Label color, you can set
the Minimum map scale to display the labels.

o Layer Properties - airports | Symbology

[ Q] | & Point displacement -l

@ Information Center symbol |-
A
logy Renderer = Single symbol
= Labels Renderer settings...
4 Distance 3.0000000 @ Millimeter =
W 3D View i
# Source Fields Placement method Ring -
B Attributes Form » Displacement lines

Joins Stroke width 0.40mm € -
& Auxiliary Storage
& Actions Stroke color . -

Display Size adjustment 0.00 mm
« Rendering

Variables ~ Labels
E Metadata Label attribute None
™ Dependencies
" Legend Label Fonkt Font -
B QGIS Server Label color |-

Use scale dependent labeling

Minimum map scale g
@Help Style - «/Apply ¥ Cancel |«/OK

Gambar14.9: Point displacement dialog

Catatan: Point Displacement renderer does not alter feature geometry, meaning that points are not moved from
their position. They are still located at their initial place. Changes are only visual, for rendering purpose. Use instead
the Processing Points displacement algorithm if you want to create displaced features.
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Point Cluster Renderer

L]
Unlike the Point Displacement renderer which blows up nearest or overlaid point features placement, the ® =
Point Cluster renderer groups nearby points into a single rendered marker symbol. Based on a specified Distance,
points that fall within from each others are merged into a single symbol. Points aggregation is made based on the
closest group being formed, rather than just assigning them the first group within the search distance.

From the main dialog, you can:

* set the symbol to represent the point cluster in the Cluster symbol; the default rendering displays the number of
aggregated features thanks to the @cluster_size variable on Font marker symbol layer.

¢ use the Renderer drop-down list to apply any of the other feature rendering types to the layer (single, categori-
zed, rule-based...). Then, push the Renderer Settings... button to configure features' symbology as usual. Note
that this renderer is only visible on features that are not clustered. Also, when the symbol color is the same for
all the point features inside a cluster, that color sets the @cluster_color variable of the cluster.

™ @ Layer Properties - airports | Symbology
|

| = Point cluster S

A
lEdeE Renderer = Single symbol :

« Symbology
= Labels Renderer settings...

" Diagrams Distance 3.0000000 @ Millimeter -

W 3D View

IE Source Fields

B Attributes Form
Joins

& Auxiliary Storage

4 Actions
Display

« Rendering

Gambar14.10: Point Cluster dialog

Catatan: Point Cluster renderer does not alter feature geometry, meaning that points are not moved from their
position. They are still located at their initial place. Changes are only visual, for rendering purpose. Use instead the
Processing K-means clustering or DBSCAN clustering algorithm if you want to create cluster-based features.
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Inverted Polygon Renderer

The s Inverted Polygon renderer allows user to define a symbol to fill in outside of the layer's polygons. As above
you can select subrenderers, namely Single symbol, Graduated, Categorized, Rule-Based or 2.5D renderer.

Layer Properties - regions | Symbology

Q o Inverted polygons e
@ Information :
= .
subrenderer S|ngle 5ymb°l
« Symbology Merge polygons before rendering (slow)

e= Labels  eFx_______________________|
% Diagrams osimple fill D
¥ 3D View : :
i Source Fields & L4a|¥
— ?t.tributes SEIT Unit  Millimeter
oins .
Opacit 100.0 % .
&4 Auxiliary Storage paclty
. : Color E
& Actions
Display
« Rendering
Variables . - :
Symbols in Favorites - Open Library

B Metadata

% Dependencies -@DDDQEE..-

" Legend rav 3 simple simple
B QGIS Server aradier 92 ® hashed hashed hashed outline outline outline outline patterr patterr blue areen
Save symbol Advanced -

s‘lmp!e

» Layer rendering

@Help Style - # Cancel «/OK

Gambar14.11: Inverted Polygon dialog

Heatmap Renderer

With the Heatmap renderer you can create live dynamic heatmaps for (multi)point layers. You can specify the
heatmap radius in millimeters, points, pixels, map units or inches, choose and edit a color ramp for the heatmap style
and use a slider for selecting a trade-off between render speed and quality. You can also define a maximum value
limit and give a weight to points using a field or an expression. When adding or removing a feature the heatmap
renderer updates the heatmap style automatically.
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Layer Properties - airports | Symbology

Q * Heatmap -
@ Information Color ramp B [
%% Source . - —
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« Symbology
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Gambar14.12: Heatmap dialog

2.5D Renderer

Using the @& 2.5D renderer it's possible to create a 2.5D effect on your layer's features. You start by choosing a
Height value (in map units). For that you can use a fixed value, one of your layer's fields, or an expression. You also
need to choose an Angle (in degrees) to recreate the viewer position (0° means west, growing in counter clock wise).
Use advanced configuration options to set the Roof Color and Wall Color. If you would like to simulate solar radiation

on the features walls, make sure to check the i Shade walls based on aspect option. You can also simulate a shadow
by setting a Color and Size (in map units).

Layer Properties - tundra | Symbology

£2.5D “E
@ Information Height 10 J1E
% Source .
Angle 70° a |
« Symbology 9
a Labels Advanced Configuration
" Diagrams Roof Color |-
:;D V'e": ¥ Wall Color -
ource Fields
B Attributes Form V| Shade walls based on aspect
i v Shadow
i Auxiliary Storage Color | I -
& Acti
& Actions Size |4.00 ;
® Display
+ Rendering
: Advanced Skvlina

Gambarl14.13: 2.5D dialog
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Tip:

Using 2.5D effect with other renderers

Once you have finished setting the basic style on the 2.5D renderer, you can convert this to another renderer (single,
categorized, graduated). The 2.5D effects will be kept and all other renderer specific options will be available for
you to fine tune them (this way you can have for example categorized symbols with a nice 2.5D representation or add
some extra styling to your 2.5D symbols). To make sure that the shadow and the "building" itself do not interfere with
other nearby features, you may need to enable Symbols Levels ( Advanced » Symbol levels...). The 2.5D height and
angle values are saved in the layer's variables, so you can edit it afterwards in the variables tab of the layer's properties
dialog.

Layer rendering

From the Symbology tab, you can also set some options that invariably act on all features of the layer:

Opacity "= : You can make the underlying layer in the map canvas visible with this tool. Use
the slider to adapt the visibility of your vector layer to your needs. You can also make a precise definition of
the percentage of visibility in the menu beside the slider.

Blending mode at the Layer and Feature levels: You can achieve special rendering effects with these tools that
you may previously only know from graphics programs. The pixels of your overlaying and underlaying layers
are mixed through the settings described in Blending Modes.

Apply paint effects on all the layer features with the Draw Effects button.
Control feature rendering order allows you, using features attributes, to define the z-order in which they shall

&
be rendered. Activate the checkbox and click on the Z* button beside. You then get the Define Order dialog
in which you:

1. Choose a field or build an expression to apply to the layer features.

2. Set in which order the fetched features should be sorted, i.e. if you choose Ascending order, the features
with lower value are rendered under those with higher value.

3. Define when features returning NULL value should be rendered: first (bottom) or last (top).
4. Repeat the above steps as many times as rules you wish to use.

The first rule is applied to all the features in the layer, z-ordering them according to their returned value. Then,
within each group of features with the same value (including those with NULL value) and thus the same z-level,
the next rule is applied to sort them. And so on...

* Layer rendering

Opacity 100.0 % .
. Layer Feature

Blending mode Multiply - Normal

v Draw effects i

v Centrol feature rendering order 1

Gambar14.14: Layer rendering options
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Other Settings

Symbol levels

For renderers that allow stacked symbol layers (only heatmap doesn't) there is an option to control the rendering order
of each symbol's levels.

For most of the renderers, you can access the Symbols levels option by clicking the Advanced button below the saved
symbols list and choosing Symbol levels. For the Rule-based Renderer the option is directly available through Symbols
Levels... button, while for Point displacement Renderer renderer the same button is inside the Rendering settings dialog.

To activate symbols levels, select the g Enable symbol levels. Each row will show up a small sample of the combined
symbol, its label and the individual symbols layer divided into columns with a number next to it. The numbers
represent the rendering order level in which the symbol layer will be drawn. Lower values levels are drawn first,
staying at the bottom, while higher values are drawn last, on top of the others.

[ Symbol Levels

Define the order in which the symbol layers are
rendered. The numbers in the cells define in which
rendering pass the layer will be drawn.

Layer O Layer 1
= (CTA_BusRoutes -1
- CTA_RailLines -2 2
Major Streets WO 1
- Pedway_Routes - 0
~ Railroads =2 2
Streets L] 1
0
@Help ® Cancel |</OK

Gambar14.15: Symbol levels dialog

Catatan: If symbols levels are deactivated, the complete symbols will be drawn according to their respective features
order. Overlapping symbols will simply obfuscate to other below. Besides, similar symbols won't "merge" with each
other.
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Gambar14.16: Symbol levels activated (A) and deactivated (B) difference

Data-defined size legend

When a layer is rendered with the proportional symbol or the multivariate rendering or when a scaled size diagram

is applied to the layer, you can allow the display of the scaled symbols in both the Layers panel and the print layout
legend.

To enable the Data-defined Size Legend dialog to render symbology, select the eponym option in the Advanced button

below the saved symbols list. For diagrams, the option is available under the Legend tab. The dialog provides the
following options to:

select the type of legend: ¢ Legend not enabled, - Separated legend items and -+ Collapsed legend. For
the latter option, you can select whether the legend items are aligned at the Bottom or at the Center;

* set the symbol to use for legend representation;
* insert the title in the legend;
* resize the classes to use: by default, QGIS provides you with a legend of five classes (based on natural pretty
breaks) but you can apply your own classification using the o Manual size classes option. Use the I:II'II-I:I and
buttons to set your custom classes values and labels.

A preview of the legend is displayed in the right panel of the dialog and updated as you set the parameters. For
collapsed legend, a leader line from the horizontal center of the symbol to the corresponding legend text is drawn.
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@ @ Data-defined Size Legend

Legend not enabled - " Preview
Separated legend items Numbt;rogzpassengers
s Collapsed legend .!f_f\‘i}i‘j 1500
(1000
~500

Title Number of passengers

v Manual size classes

BB =

Value Label
500 500
1000 1000
1500 1500
2000 2000

Options (collapsed only)
Align symbols Bottom -

Gambar14.17: Setting size scaled legend

Catatan: Currently, data-defined size legend for layer symbology can only be applied to point layer using single,
categorized or graduated symbology.

Draw effects

In order to improve layer rendering and avoid (or at least reduce) the resort to other software for final rendering

of maps, QGIS provides another powerful functionality: the Draw Effects options, which adds paint effects for
customizing the visualization of vector layers.

The option is available in the Layer Properties » Symbology dialog, under the Layer rendering group (applying to the
whole layer) or in symbol layer properties (applying to corresponding features). You can combine both usage.

Paint effects can be activated by checking the g Draw effects option and clicking the Customize effects byt

That will open the Effect Properties Dialog (see Gambar.14.18). The following effect types, with custom options are
available:

* Source: Draws the feature's original style according to the configuration of the layer's properties. The Opacity
of its style can be adjusted as well as the Blend mode and Draw mode. These are common properties for all
types of effects.
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Effect Properties

Inner Glow d | | A
Inner Shadow
=) A
Outer Glow
Drop Shadow
Effect type Source -
Opacity _11100.0 % =
Blend mode  Normal -
Draw mode | Render and modify -

@Help % Ccancel

Gambar14.18: Draw Effects: Source dialog

e Blur: Adds a blur effect on the vector layer. The custom options that you can change are the Blur type (Stack
blur (fast) or Gaussian blur (quality)) and the Blur strength.

Effect Properties

Inner Glow & || A
Inner Shadow
=¥
Outer Glow
Drop Shadow
Effect type Blur -

Blur type Stack blur (fast, doesn't support high dpi) ~

Blur strength | 2.5000 < | Millimeters -
Opacity _11100.0 % -
Blend mode | Normal -
Draw mode | Render and modify -

@Help ¥ cancel

Gambar14.19: Draw Effects: Blur dialog

* Colorise: This effect can be used to make a version of the style using one single hue. The base will always be
a grayscale version of the symbol and you can:

— Use the =] Grayscale to select how to create it: options are 'By lightness', 'By luminosity', 'By average'
and 'Off".
- If Cif Colorise is selected, it will be possible to mix another color and choose how strong it should be.

— Control the Brightness, Contrast and Saturation levels of the resulting symbol.
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Effect Properties

Inner Glow d | | A
Inner Shadow
=/ ¥
Outer Glow
Drop Shadow
Effect type Colorise -
Brightness == | -57 -
Contrast _I1100 =
Sal:uration - 0 :
v| Colorize _11100% |+
I -
Grayscale | By luminosity -
Opacity _11100.0 % -
Blend mode | Normal -
Draw mode | Render and modify -

@Help * cancel

Gambar14.20: Draw Effects: Colorize dialog

* Drop Shadow: Using this effect adds a shadow on the feature, which looks like adding an extra dimension.
This effect can be customized by changing the Offser angle and distance, determining where the shadow shifts
towards to and the proximity to the source object. Drop Shadow also has the option to change the Blur radius
and the Color of the effect.

Effect Properties

Inner Glow dh | | A
Inner Shadow
¥| Source =
Quter Glow
Drop Shadow
Effect type Drop Shadow -
Offset (o) [135° =
3.0000 < | Millimeters -
Blurradius | 2.6450 = Millimeters -
Opacity ] 59.5% @ |3
color .
Blend mode | Multiply -
Draw mode | Render and modify -

@Help % Cancel

Gambar14.21: Draw Effects: Drop Shadow dialog
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¢ Inner Shadow: This effect is similar to the Drop Shadow effect, but it adds the shadow effect on the inside of
the edges of the feature. The available options for customization are the same as the Drop Shadow effect.

Effect Properties

Inner Glow g || A
V| Source =¥
Outer Glow

Drop Shadow

Effect type Inner Shadow -
Offset (o) [135° &
3.0000 +| | Millimeters -
Blur radius | 2.6450 < | Millimeters -
Opacity 100.0 % -
Color | I
Blend mode | Normal -
Draw mode | Render only -

@Help % cancel

Gambar14.22: Draw Effects: Inner Shadow dialog

* Inner Glow: Adds a glow effect inside the feature. This effect can be customized by adjusting the Spread
(width) of the glow, or the Blur radius. The latter specifies the proximity from the edge of the feature where
you want any blurring to happen. Additionally, there are options to customize the color of the glow using a
Single color or a Color ramp.

Effect Properties

Inner Glow e
Inner Shadow
v| Source =¥
Outer Glow
Drop Shadow
Effect type| Inner Glow -
Spread 3.0000 2| | Millimeters ~
Blur radius 1.3000 % || Millimeters ~
Opacity ; 80.0% @@ |2
* single color | (GG -
Color ramp
Blend mode Normal -
Draw mode Render only -

@Help % Ccancel

Gambar14.23: Draw Effects: Inner Glow dialog
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¢ Outer Glow: This effect is similar to the Inner Glow effect, but it adds the glow effect on the outside of the
edges of the feature. The available options for customization are the same as the Inner Glow effect.

Effect Properties -
Inner Glow i || A
- SIE
Drop Shadow
Effect type Outer Glow -
Spread 3.0000 < || Millimeters ~
Blur radius 1.6000 2| | Millimeters ~
Opacity 80.0% @ %

* single color | (GG -

Color ramp
Blend mode Normal -
Draw mode Render and modify -

@Help ¥ cancel oK

Gambar14.24: Draw Effects: Outer Glow dialog

e Transform: Adds the possibility of transforming the shape of the symbol. The first options available for

customization are the Reflect horizontal and Reflect vertical, which actually create a reflection on the horizontal
and/or vertical axes. The other options are:

Shear X, Y: Slants the feature along the X and/or Y axis.

Scale X, Y: Enlarges or minimizes the feature along the X and/or Y axis by the given percentage.

Rotation: Turns the feature around its center point.

and Translate X,Y changes the position of the item based on a distance given on the X and/or Y axis.
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Effect Properties

Inner Glow g | | A
Inner Shadow
> =] ¥
- Outer Glow

b )
‘6. ™ Drop Shadow

Effect type Transform -
¥| Reflect horizontal ¥| Reflect vertical
Shear X,Y 1.00 @ |5]0.00 =
Scale X,y 100.0% ~!/100.0%
Rotation 0.00° =

- e

Translate XY | 0.000000 -~ | 0.000000 % || Millimeters

1

Draw mode Render and modify -
@Help % Cancel « OK

Gambar14.25: Draw Effects: Transform dialog

One or more effect types can be used at the same time. You (de)activate an effect using its checkbox in the effects lis