Q

PyQGIS 3.16 developer cookbook

QGIS Project

02 Nis 2022






Igindekiler

Baslangic
1.1 Python Konsolunda Kodlama . . . . . .. ... ........
1.2 Pythoneklentileri . . . . . . ... ... ... .........
1.3 Python kodunu QGIS baglangicinda ¢alistirmak
1.3.1 startup.pydosyast . ... ... ... ... ..
1.3.2  PYQGIS_STARTUP ortam degiskeni
1.4  Python Uygulamalart . . . . ... ... ............

1.4.1  PyQG IS bagimsiz kodlarin1 kullanma
1.4.2  PyQGIS’ i dzel uygulamalarda kullanma
143 Ozel Bagimisiz Uygulamalar1 Kullanma

1.5 PyQtve SIP teknik notlart . . . . . . ... ... ... ...
Proje Yiikleme

2.1 Resolvingbadpaths. . . .. ... ... ... .. .......
Katman Yiikleme

3.1 Vektor Katmanlart . . . . ... ... 0oL,
32 RasterLayers . . .. ... ... ... ... ... ...
3.3  QgsProjectinstance . . . . . . . ... ...

Accessing the Table Of Contents (TOC)

5.2.1 SingleBandRasters . . . . ... ... ... .....
522 MultiBandRasters . . . ... ... ... ......

4.1 The QgsProjectclass . . . . . ... ... ... ........
4.2 QgsLayerTreeGroupclass . . . ... ... ... ... .. ..
Raster Katmanlar1 kullanma

5.1 LayerDetails . . ... ... ... ... ... ... ... .
52 Renderer . ... ... ... ... ... .
53 QueryValues . . . ... ...

Vektor Katmanlar: Kullanma
6.1  Nesnelerin kayith ozelliklerine erisim

6.2  Vektor Katmani icerisinde iglemler . . . . . . . .. ... ...

6.3 Ozelliklerinsecilmesi . . . . . . . . .. oo
6.3.1  Ogzelliklereerisim . . . . ... ... .........
6.3.2  Secilinesleleriigleme . . .. ... ..........
6.3.3  Nesnelerin alt gruplarinda iglemler

6.4  Vektor Katmanlarm diizenleme . . . . ... ... ......
6.4.1 Nesneekleme . . ...................
642 Nesnesilme . . ....................

................... 23




10

11

12

13

14

6.4.3 Nesneleridiizenleme . . . . . . . . . . . e e e e e e

6.4.4  Diizenleme Tamponu kullanarak Vektor Katmanini diizenleme . . . . . . . ... ... ..
6.4.5  Ozellik alan1 ekleme ve ¢IKATtMA . . . . . . . v v v vt e
6.5 Spatial Index kullanma . . . . . . ... Lo oL e
6.6 The QgsVectorLayerUtilsclass . . . . . . . . . . . . . . . e
6.7  Vektor Katmaniolugturma . . . . . . . . . . . .. e e e e e e e e e e e e
6.7.1  From an instance of QgsVectorFileWriter . ... ... ... ... ... ... ..
6.7.2  Directly from features . . . . . . . ...
6.7.3  From aninstance of QgsVectorLayer . . . . . . v v v v v v v v v v i e
6.8  Appearance (Symbology) of Vector Layers . . . . . . . . . . . .. ... ..
6.8.1  Single Symbol Renderer . . . . . . . . . . ...
6.8.2  Categorized Symbol Renderer . . . . . . . . ... ... .
6.8.3  Graduated Symbol Renderer . . . . . .. ... . ... ... ...
6.84  Workingwith Symbols . . . . . ...
6.8.5 Creating Custom Renderers . . . . . . . . .. . ... ... e
6.9 Further Topics . . . . . . . . . . e e e
Geometri Kullanimi
7.1 Geometry CONStrUCHON . . . .« v v v v v vttt et e e e e e e e e e e e e e e e
7.2 Access to GEOMELIY . . . . . . v i i e e e e e e e e e e e e
7.3 Geometry Predicates and Operations . . . . . . . . . . . .. L

Projeksiyon Destegi

8.1 Coordinate reference Systems . . . . . . . . . ..o it e e e e e e e e e
8.2 CRSTransformation . . . . . . . .. . . e
Using the Map Canvas
9.1 Embedding Map Canvas . . . . . . . . . . . i e e e e e
9.2 Rubber Bands and Vertex Markers . . . . . .. ... .. ... oo oo
9.3 Using Map Tools with Canvas . . . . . . . . . . . 0 0 i it et e e e e e
9.3.1  Select a feature using QgsMapToolldentifyFeature . . . . ... .. ... ... ......
9.4 Writing Custom Map Tools . . . . . . . . . .. .
9.5 Writing Custom Map CanvasItems . . . . . . . . . .. . .. e

Harita Isleme ve Yazdirma

10.1 Simple Rendering . . . . . . . . . . L e

10.2 Rendering layers with different CRS . . . . . . . ... ... L o

10.3 Outputusing print layout . . . . . . . . o o . e e e e e e e e e e
10.3.1 Exportingthelayout . . . . . . . . . . . e e e e
10.3.2 Exportingalayoutatlas . . . . . . . ... ... L

Ifadeler, Filtreleme ve Hesaplama Degerleri

1.1 Parsing EXpressions . . . . . . . o o v v i i e e i e e e e e e e e e e e e e e e e e

11.2 Evaluating EXpressions . . . . . . . . . . it e e e
11.2.1 Basic EXpressions . . . . . . . . . . . e e
11.2.2 Expressions with features . . . . . . . ... .. L e
11.2.3 Filtering a layer with expressions . . . . . . . . . . . oo i i e

11.3 Handling eXpression €ITOTS . . . v v v v v v v v v v e e e e e e e e e e e e e e e e e e e e

Ayarlar1 okuma ve depolama

Kullanici iletisim arayiizii

13.1 Mesajlar1 gosterme. QgsMessageBar sinift . . . . . . ..o oL oo

13.2 llerleme durumu @OSEEIME . . . . . v o ot vt e e e e e e e

13.3 Loglama . . . . . . e e e e e e e e e e
13.3.1 QgsMessageLog . . . . . . o o . e e e e e e
13.3.2 The python built in loggingmodule . . . . . .. .. ... ... .. ... ...

Authentication infrastructure

49
49
50
51

55
55
56

59
60
60
61
62
63
64

67
67
68
68
70
70

71
72
72
72
73
74
74

77

81
81
84
84
85
&5

87




TD GIHS .« o v e e e e e e e 88

14.2 GIOSSATY . v v o o v e e e e e e e e e e e e e e e e e e e e e e 88
14.3 QgsAuthManager the entry point . . . . . . . . . . 0 v v it e e e e e e e 88
14.3.1 Init the manager and set the master password . . . . . . . ... ... ... ... ..... 89

14.3.2  Populate authdb with a new Authentication Configurationentry . . . . . ... ... ... 89

14.3.3 Removeanentry fromauthdb . . . . . .. .. ... oo oo o o o 90

14.3.4 Leave authcfg expansion to QgsAuthManager . . . . . . . . . . . ... ... ... ... 91

14.4  Adapt plugins to use Authentication infrastructure . . . . . . . . ... ... oL 92
14.5 Authentication GUIS . . . . . . . . . . L e e e 92
14.5.1 GUltoselectcredentials . . . . . . . . . . . . . . . . ittt 92
14.5.2 Authentication Editor GUI . . . . . . . . . . . ... ... . e 93

14.5.3 Authorities Editor GUI . . . . . . . . . . . . . . . . e 94

15 Tasks - doing heavy work in the background 95
I5.1 Girls . . oo e e e e 95
15.2 Examples . . . . . . o e e e e e e e e e e e e e e e 96
15.2.1 Extending QgsTask . . . . . . . . . . e e e e 96

1522 Taskfrom function . . . . ... .. . ... 98

15.2.3 Task from a processing algorithm . . . . . . .. .. ... 000000, 100

16 Python Eklentileri Gelistirme 101
16.1 Python Eklentileri Yapist . . . . . . . . . . . ... e 101
16.1.1 Bireklentiyazma . . . . . . . . . .. e 102
16.1.2 EkKlentiigerifi . . . . . . . o o v vt e e e e e e 103

16.1.3 Documentation . . . . . . . . . . ... e e e e 107

16.1.4 Translation. . . . . . . . . o . L e e e e 107

16.1.5 Tipsand Tricks . . . . . . . . . . o e 109

16.2 KodParcaciklart . . . . . . . ... e 110
16.2.1 How to call amethod by akeyshortcut . . . . . ... ... ... .. ... ... ... 110
16.2.2 Howtotoggle Layers . . . . . . . . . . . . o e 110

16.2.3 How to access attribute table of selected features . . . . . . .. ... ... ... ... .. 111
16.2.4 Interface for plugin in the options dialog . . . . . . . . . . .. . ... ... ... 111

16.3 Eklenti Katmanlartyla Calismak . . . . . . . .. ... 0oL o 112
16.3.1 Subclassing QgsPluginLayer. . . . . . . .. .. .. L 112

16.4 1IDE settings for writing and debugging plugins . . . . . . . . . ... ... Lo 114
16.4.1 Useful plugins for writing Python plugins . . . . . . . . ... ... ... .. ....... 114

16.4.2 A note on configuring your IDE on Linux and Windows . . . . ... ... ... ..... 114

16.4.3 Debugging using Pyscripter IDE (Windows) . . . . . .. ... .. ... ... . ... 115
16.4.4 Debugging using Eclipseand PyDev . . . . . . . .. ... o000 115

16.4.5 Debugging with PyCharm on Ubuntu with a compiled QGIS . . . . . . . ... ... ... 119
16.4.6 DebuggingusingPDB . . . . . . . .. e 120

16.5 Releasing your plugin . . . . . . . . . . oo e e e e e e e e e e e e e e 121
16.5.1 Metadataandnames . . . . . . . . . ... L. oo e e e 121
16.5.2 Codeandhelp . . . . . . . . . . e 122

16.5.3 Official Python plugin repository . . . . . . . . . . . ... 122

17 Writing a Processing plugin 125
17.1 Creating fromscratch . . . . . . . . . . . e 125
172 Updatingaplugin . . . . . . . . .o o e e e e e 126
18 Ag analiz kiitiiphanesi 129
18.1 General information . . . . . . . . . ... e e e 129
18.2 Buildingagraph . . . . . . . L 130
18.3 Graphanalysis . . . . . . o o e e e e e e e e e e e e e 132
18.3.1 Findingshortestpaths . . . . . . . . . . . . e 134
183.2 Areasofavailability . . . . . . . . ... 136

19 QGIS Server and Python 139
19.1 GIrlS . . . o o e e e e 139




20

19.2 Server APIDasICS . . . . . v v v v o e e e e e e e e e 140

19.3 Standalone orembedding . . . . . . . . .. L e e e e e 140
19.4 Server plugins . . . . . . . o L e e e e e e e e e e e e e 141

19.4.1 Server filter plugins . . . . . . . . . Lo 141

19.4.2 CUSIOM SEIVICES + « v v v v v v e e e e e e e e e e e e e e e e e e e e e e e 149

19.43 Custom APIs . . . . . . . . e e e e e 149
Cheat sheet for PyQGIS 153
20.1 UserInterface . . . . . . . . o . i i e e e e e e e e e e e e 153
20.2 0 SEtHNS . .« « v e e e e e e e e e e e e e e e e e e e 153
20.3 Toolbars . . . . . e e e e e e e e e e e e e 154
204 MENUS . . v v v i e e e e e e e e e e e e e e e e e 154
20.5 Canvas .. .. . e e e e e e e e e e e e e e 154
20.6 Layers. . . . . . L e e 155
20.7 Table of CONENS . . . . . . . . i o e e e e e e e e e e e e e e e e e e e 158
20.8 Advanced TOC . . . . . . o o e e e e e e e e 158
20.9 Processingalgorithms . . . . . . . . . . L L e e e e e e 162
20.10 DeCOrators . . . . v v v v i e e e e e e e e e e e e e e e e e e e e e e e 162
20.11 ComPOSer . . . . . oot e e e e e e 164
20012 SOUICES . v v v v e e e e e e e e e e e e e e e e e e e e e e 164




BOLOM 1

Baslangic

Bu dokiimanin aym1 anda egitim ve referans kaynagi olmasi hedeflenmistir. Tiim kullanim senaryolarini
gosterilmesede genel kullanim yontemlerini gostermesi hedeflenmistir.

Permission is granted to copy, distribute and/or modify this document under the terms of the GNU Free
Documentation License, Version 1.3 or any later version published by the Free Software Foundation; with no Invariant
Sections, no Front-Cover Texts, and no Back-Cover Texts.

A copy of the license is included in the section gnu_fdl.
This license also applies to all code snippets in this document.

Python destegi ilk olarak QGIS 0.9 versiyonunda bagladi. QGIS Masaiistii versiyonunda Python kullanmanin bircok
yolu vardir. (bu yontemler):

¢ QGIS i¢inde Python konsolundan komutlarla

 Eklentiler olusturarak ve bilesenleri kullanarak

¢ QGIS programini ¢alistirdiginiz anda otomatik calisacak Python kodlari ile
* Create processing algorithms

¢ Create functions for expressions in QGIS

* QGIS APTsi kullanan 6zellesmis programlar yazarak

Python eklentileri ayrica QGIS Server versiyonunda caligabilir, eklentilere erisim icin (bkz. QGIS Server and Python)
Python eklentileri gomiilii QGIS Server Python programndan ¢aligtirilabilir.

There is a complete QGIS C++ API reference that documents the classes from the QGIS libraries. The Pythonic
QGIS API (pyqgis) is nearly identical to the C++ APIL.

Another good resource for learning how to perform common tasks is to download existing plugins from the plugin
repository and examine their code.



https://qgis.org/api/3.16/
https://qgis.org/pyqgis/3.16/
https://qgis.org/pyqgis/3.16/
https://plugins.qgis.org/
https://plugins.qgis.org/
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1.1 Python Konsolunda Kodlama

QGIS programlama icin biitiinlesik bir Python console ‘u icerir. Konsol Plugins » Python Console meniisiinden
acilabilir:

Python Console 3]
5 X% B

1 Python Console

2 Use iface to access 0OGIS API interface or Type help(iface) for more info
3 =»> layer = ggis.utils.iface.activelayer()

4 »»> layer.id()

5 'inputnew 6740bb2e 0441 4afs 8dcf 305c5cd4dBcad’
6 >>> layer.featureCount()

718

8

Sekil 1.1: QGIS Python konsolu

Yukaridaki ekran goriintiisii katman listesinde secili olan katmanin bilgilerine erismeyi gosteriyor. Katmanin ID
kodu, secili katman vektor katmani ise ¢izim nesnelerinin sayisini gosteriyor. QGIS ortamiyla etkilesime gecmek
icin QgisInterface smifinin iface degiskeni kullanilir. Bu arayiiz ile harita ¢izim alanina, mentilere, arag
kutularina ve QGIS programinin difer parcalarina erigebilirsiniz.

Kullanici kolaylig1 agisindan agagidaki kodlar konsol acilir agilmaz igletilir. (gelecekte baslangi¢ kodlarini ayarlamak
miimkiin olacak)

from ggis.core import *
import ggis.utils

Konsolu siklikla kullananlar i¢in konsolu baglatmak icin klavye kisayollar1 atamasi (within Settings » Keyboard
shortcuts...) icerisinden yapilabilir.

1.2 Python eklentileri

QGIS ozellikleri eklentilerle genigletilebilir. Eklentiler Python’ da yazilabilir. C++ eklentilerine gore avantaji
dagitiminin kolayligidir (her platform igin derlenmesi gerekmez) ve gelistirmesi basittir.

Python destegi verilmeye baslandiginda birgok eklenti farkli fonksiyonelliklerle yazilmigsti. Eklenti yiikleyici Python
eklentilerini kolayca yiiklemenizi, giincellemenizi ve kaldirmanizi saglar. Python Plugins sayfasinda eklentiler ve
eklenti gelistirmeleri hakkinda daha fazla bilgiye erigebilirsiniz.

Python icerisinde uygulama yazmak basittir, detayl bilgi icin Python Eklentileri Gelistirme sayfasina bakiniz.

Not: Python eklentileri ayrica QGIS sunucu versiyonu icinde mevcuttur. Detaylar icin QGIS Server and Python
boliimiine bakiniz.

2 Bolim 1. Baslangi¢



https://qgis.org/pyqgis/3.16/gui/QgisInterface.html#qgis.gui.QgisInterface
https://plugins.qgis.org/
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1.3 Python kodunu QGIS baslangicinda calistirmak

Python kodunu QGIS baglarken c¢aligtirmanin iki farkli yontemi vardir.
1. startup.py dosyast olugturmak

2. "PYQGIS_STARTUP ortam degiskenini mevcut bir Python dosyasinin yolunu ayarlamak

1.3.1 startup.py dosyasi

QGIS her baglatildiginda, Kullanicinin Python home klasériinden
e Linux: .local/share/QGIS/QGIS3
¢ Windows: AppData\Roaming\QGIS\QGIS3
e macOS: Library/Application Support/QGIS/QGIS3

startup.py dosyasini arar. Eger dosya mevcutsa, yerlesik Python yorumlayicisi dosyay: caligtirir.

Not: Varsayilan dosya yolu isletim sistemine bagli olarak degisir. Tam dosya yolunu bulmak i¢in; Python konsolunu
acin ve QStandardPaths.standardLocations (QStandardPaths.AppDatalocation) kodunu
calistirin, varsayilan dosya yollar1 listesini verecektir.

1.3.2 PYQGIS_STARTUP ortam degiskeni

PYQGIS_STARTUP ortam degiskenine mevcut bir Python kodu dosyasi yolunu girerek QGIS baglatma stirecinde
calistirabilirsiniz.

Kod, QGIS baslatma siireci tamamlanmadan once ¢alisir. Bu yontem sys.path’ i temizlemek i¢in kullanighdir.
Istenmeyen dosya yollarin1 temizlemek veya 6zellesmis Python sanal ortami olusturmadan izolasyonlar/yiiklemeleri
ayarlamak igin kullanilabilir. Ornegin Mac. ortaminda homebrew veya MacPorts yiiklenmesi gibi.

1.4 Python Uygulamalari

It is often handy to create scripts for automating processes. With PyQGIS, this is perfectly possible — import the
qgis.core module, initialize it and you are ready for the processing.

Or you may want to create an interactive application that uses GIS functionality — perform measurements, export a
map as PDF, ... The qgis.gui module provides various GUI components, most notably the map canvas widget that
can be incorporated into the application with support for zooming, panning and/or any further custom map tools.

PyQGIS 6zel uygulamalar1 veya bagimsiz kodlar1 QGIS kaynaklarmi ¢agirmalidir. Mesela projeksiyon bilgisi,
vektor ve resim katmanlar: saglayici kodlart gibi. Uygulama kodunuz igerisinde birkag satir ile QGIS kaynaklarini
cagirabilirsiniz. Ozel uygulamalar ve bagimsiz uygulamalar icin QGIS kaynaklarini ¢agirma islemi benzerdir.
Ornekler hemen asagidaki baglikta.

Not: Kod dosyalariniza ad olarak ggis . py kullanmayin. Python iki benzer isimli dosyadan kod ¢agiramayacaktir.

1.3. Python kodunu QGIS baslangicinda calistirmak 3
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1.4.1 PyQGIS bagimsiz kodlarini kullanma

Bagimsiz calisan bir kod dosyasinda QGIS kaynaklarini ¢agirmak icin kodun basina eklenecekler:

from ggis.core import *

# Supply path to ggis install location
QgsApplication.setPrefixPath ("/path/to/gqgis/installation", True)

# Create a reference to the QgsApplication. Setting the
# second argument to False disables the GUI.
ags = QgsApplication([], False)

# Load providers
ags.initQgis ()

# Write your code here to load some layers, use processing
# algorithms, etc.

# Finally, exitQgis() 1is called to remove the
# provider and layer registries from memory

ggs.exitQgis ()

First we import the qgis.core module and configure the prefix path. The prefix path is the location where QGIS
is installed on your system. It is configured in the script by calling the setPrefixPath () method. The second
argument of setPrefixPath () issetto True, specifying that default paths are to be used.

The QGIS install path varies by platform; the easiest way to find it for your system is to use the Python Konsolunda
Kodlama from within QGIS and look at the output from running:

QgsApplication.prefixPath ()

After the prefix path is configured, we save a reference to OgsApplication in the variable ggs. The second
argument is set to Fa 1l se, specifying that we do not plan to use the GUI since we are writing a standalone script. With
QgsApplication configured, we load the QGIS data providers and layer registry by calling the initQgis ()
method.

’qgs.inithis()

With QGIS initialized, we are ready to write the rest of the script. Finally, we wrap up by calling exitQgis () to
remove the data providers and layer registry from memory.

’qgs.exithis()

1.4.2 PyQGIS’ i 6zel uygulamalarda kullanma

The only difference between PyQGIS bagimsiz kodlarint kullanma and a custom PyQGIS application is the second
argument when instantiating the OgsApplication. Pass True instead of False to indicate that we plan to use
a GUL

from ggis.core import *

# Supply the path to the ggis install location
QgsApplication.setPrefixPath ("/path/to/ggis/installation", True)

# Create a reference to the QgsApplication.
# Setting the second argument to True enables the GUI. We need

# this since this is a custom application.

qgs = QgsApplication([], True)

(sonraki sayfaya devam)

4 Bélim 1. Baslangi¢
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(6nceki sayfadan devam)

# load providers
ggs.initQgis ()

# Write your code here to load some layers, use processing
# algorithms, etc.

# Finally, exitQgis() is called to remove the
# provider and layer registries from memory
ggs.exitQgis ()

Artik QGIS API ile calisabilirsiniz - katmanlar1 yiikleyebilir ve bir harita tuvali ile GUTyi isleyebilir veya
tetikleyebilirsiniz. Imkanlar sonsuzdur :-)

1.4.3 Ozel Bagimisiz Uygulamalari Kullanma

Iyi bilinen bir konumda degilse sisteminize QGIS kitapliklarini ve uygun Python modiillerini nerede arayacaginizi
sOylemeniz gerekir - aksi takdirde Python sikayet edecektir

>>> import ggis.core
ImportError: No module named ggis.core

Bu, ™ PYTHONPATH™ ortam degiskeni ayarlanarak diizeltilebilir. Asagidaki komutlarda, ™ <qgispath> ™ gercek
QGIS kurulum yolunuzla degistirilmelidir:

* on Linux: export PYTHONPATH =/<qggispath>/share/qgis/python
¢ on Windows: set PYTHONPATH =c:\<ggispath>\python
¢ on macOS: export PYTHONPATH =/<qgispath>/Contents/Resources/python

Simdi, PyQGIS modiillerinin yolu biliniyor, ancak bunlar ™ qgis_core™ ve ~ qgis_gui™ kitapliklarina bagh (Python
modiilleri yalnizca paketleyici gorevi goriiyor). Bu kiitiiphanelerin yolu igletim sistemi tarafindan bilinmiyor olabilir
ve daha sonra tekrar bir ice aktarma hatasi alirsiniz (mesaj sisteme baglh olarak degisebilir)

>>> import ggis.core
ImportError: libggis_core.so.3.2.0: cannot open shared object file:
No such file or directory

Dinamik baglayicinin arama yoluna QGIS kitapliklarinin bulundugu dizinleri ekleyerek bunu diizeltin:
e on Linux: export LD_LIBRARY_ PATH =/<ggispath>/1lib

¢ on Windows: set PATH =C:\<ggispath>\bin;C:\<qgispath>\apps\<ggisrelease>\
bin; $PATHS where <gqgisrelease> should be replaced with the type of release you are targeting (eg,
qgis-1tr, ggis, gqgis—dev)
Bu komutlar, baglatma islemiyle ilgilenecek bir nyiikleme komut dosyasina yerlestirilebilir. PyQGIS kullanarak 6zel
uygulamalar dagitirken, genellikle iki olasilik vardir:

¢ kullanicinin uygulamanizi yiiklemeden once QGIS kurmasimi gerektirir. Uygulama yiikleyici, QGIS
kitapliklarinin varsayilan konumlarini aramali ve bulunmazsa kullanicinin yolu ayarlamasina izin vermelidir.
Bu yaklagim daha basit olma avantajina sahiptir, ancak kullanicinin daha fazla adim atmasini1 gerektirir.

e Uygulamanizla birlikte QGIS paketi. Uygulamanin yaymlanmas: daha zor olabilir ve paket daha biiyiik
olacaktir, ancak kullanici ek yazilim parcalar1 indirme ve yiikleme yiikiinden kurtarilacaktir.

Iki dagitim modeli karistirilabilir. Windows ve macOS’ta bagimsiz uygulamalar saglayabilirsiniz, ancak Linux igin
CBS kurulumunu kullanictya ve paket yoneticisine birakir.

1.4. Python Uygulamalari 5
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1.5 PyQt ve SIP teknik notlari

Komut dosyast yazma i¢in en ¢ok tercih edilen dillerden biri oldugu i¢in Python’a karar verdik. QGIS 3’teki PyQGIS
baglamalar1 SIP ve PyQt5’e baghdir. Daha yaygin olarak kullanilan SWIG yerine SIP kullanmanin nedeni, QGIS
kodunun Qt kiitiiphanelerine bagh olmasidir. Qt (PyQt) icin Python baglamalar1 SIP kullanilarak yapilir ve bu da

PyQGIS’in PyQt ile sorunsuz entegrasyonunu saglar.

The code snippets on this page need the following imports if you’re outside the pyqgis console:

from ggis.core import (
QgsProject,
QgsPathResolver

)

from ggis.gui import (
QgsLayerTreeMapCanvasBridge,
)

Bolim 1. Baslangi¢




BOLOM 2

Proje YUkleme

Bazen eklentiler icerisinden mevcut projeleri yiikleme ihtiyact duyarsiniz, bagimisiz QGIS Python uygulamalarinda
da (siklikla) ihtiya¢ duyarsiniz. (bkz: Python Uygulamalart).

QGIS uygulamaniza bir proje yiiklemek icin QgsProject sinifimi yiiklemelisiniz. Bu bir singleton simifitr, yani
kopyasin1 instance () yontemi ile kullanmalisiniz. read () metoduna projenin dosya yolunu vererek yiikleme
islemi ¢agrilir:

# If you are not inside a QGIS console you first need to import

# ggis and PyQt classes you will use in this script as shown below:

from ggis.core import QgsProject

# Get the project instance

project = QgsProject.instance ()

# Print the current project file name (might be empty in case no projects have.
—~been loaded)

# print (project.fileName ())

# Load another project
project.read('testdata/01_project.qggs"')
print (project.fileName())

testdata/01_project.qgs

Eger projede degisiklik yapmaniz gerekiyorsa (mesela katman ekleme veya cikartma gibi) ve degisiklikleri
kaydedecekseniz, write () metodu ile saklama iglemini yapabilirsiniz. write () metodu projeyi farkl kaydetmek
icin yeni dosya ad1 da kabul eder:

# Save the project to the same

project.write ()

# ... or to a new file

project.write ('testdata/my_new_qggis_project.qggs')

read () ve write () fonksiyonlar: dosya isleminin bagarili olup olmadigin1 anlamaniz i¢in geriye boolean deger
dondiirir.

Not: Eger ¢izim alanina sahip bagimsiz bir QGIS uygulamasi yaziyorsaniz QgsLayerTreeMapCanvasBridge
bilesenini calistirmalisiniz. Ornek:
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bridge = QgsLayerTreeMapCanvasBridge ( \
QgsProject.instance () .layerTreeRoot (), canvas)

# Now you can safely load your project and see it in the canvas

project.read('testdata/my_new_qggis_project.qggs')

2.1 Resolving bad paths

It can happen that layers loaded in the project are moved to another location. When the project is loaded again all the
layer paths are broken.

The OgsPathResolver classwiththe setPathPreprocessor () allows setting a custom path pre-processor
function, which allows for manipulation of paths and data sources prior to resolving them to file references or layer
sources.

The processor function must accept a single string argument (representing the original file path or data source) and
return a processed version of this path.

The path pre-processor function is called before any bad layer handler.
Some use cases:

1. replace an outdated path:

def my_processor (path) :
return path.replace('c:/Users/ClintBarton/Documents/Projects', 'x:/
—Projects/")

QOgsPathResolver.setPathPreprocessor (my_processor)

2. replace a database host address with a new one:

def my_processor (path) :
return path.replace('host =10.1.1.115"', 'host =10.1.1.116")

QOgsPathResolver.setPathPreprocessor (my_processor)

3. replace stored database credentials with new ones:

1 |def my_processor (path):

2 path= path.replace("user ='gis_team'", "user ='team_ awesome'")
3 path = path.replace("password ='cats'", "password ='gT7as!m*'")
4 return path

6 |QgsPathResolver.setPathPreprocessor (my_processor)
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BOLUM 3

Katman Yukleme

The code snippets on this page need the following imports:

import os # This is is needed in the pyggis console also
from ggis.core import (
QgsVectorLayer

e Vektor Katmanlar:

* Raster Layers

* QgsProject instance

Simdi veri iceren baz1 katmanlar1 acalim. QGIS vektor ve rater tipi katmanlar1 tanir. Ek olarak 6zel katman tipleri
mevcut, fakat bu konudan burada bahsetmeyecegiz.

3.1 Vektor Katmanlari

To create and add a vector layer instance to the project, specify the layer’s data source identifier, name for the layer
and provider’s name:

# get the path to the shapefile e.g. /home/project/data/ports.shp
path_to_airports_layer = "testdata/airports.shp"

# The format 1is:
# vliayer = QgsVectorLayer (data_source, layer_name, provider_name)

vlayer = QgsVectorLayer (path_to_airports_layer, "Airports layer", "ogr")
if not vlayer.isValid():

print ("Layer failed to load!")
else:

QgsProject.instance () .addMaplLayer (vlayer)

data_source metin tipindedir ve dosya yolunu gosterir. Layer_name katman listesinde gosterim i¢in gerekir.
provider_name katman dosyasi tiiriine gore c¢oziimleme sistemini gosterir. isValid () fonksiyonu false
dondiiriirse katman yiiklemesinde hata olusmus demektir.
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Geopackage vektor katmani igin:

# get the path to a geopackage e.g. /usr/share/qgis/resources/data/world_map.gpkg
path_to_gpkg = os.path.join(QgsApplication.pkgDataPath(), "resources", "data",
—"world_map.gpkg")
# append the layername part
gpkg_countries_layer = path_to_gpkg + "|layername =countries"
# e.g. gpkg _places_layer = "/usr/share/qgis/resources/data/world_map.
—gpkg/layername =countries"
vlayer = QgsVectorlayer (gpkg_countries_layer, "Countries layer", "ogr")
if not vlayer.isValid():
print ("Layer failed to load!")
else:
QgsProject.instance () .addMapLayer (vlayer)

QGIS iceinde vektor katmanini acip gostermenin en hizlh yolu QgisInterface: arayliziiniin
addVectorLayer () metodunu kullanmaktir.

vlayer = iface.addVectorLayer (path_to_airports_layer, "Airports layer", "ogr")
if not vlayer:
print ("Layer failed to load!")

Bu kod QGIS projesine sadece bir adimda yeni bir katman ekler (katman listesinde goriiniir). Fonksiyon bir katman
degiskeni dondiiriir veya katman yiiklenemedi ise None donddiriir.

Asagidaki liste cesitli vektor veri isleyicilerine nasil erigebileceginizi gosteriyor.

* OGR kiitiiphanesi (ESRI Shape dosyalar1 ve bircok diger format) — veri kaynagi olarak dosya yolu kullanilir:

— Shape dosyalart igin:
vlayer = QgsVectorlayer ("testdata/airports.shp", "layer_name_you_like",
. " Og r n )
QgsProject.instance () .addMapLayer (vlayer)

dxf dosyalar1 (not: ayarlar dosya kaynagi icerisinde):

uri = "testdata/sample.dxf|layername =entities|geometrytype =Polygon"
vlayer = QgsVectorLayer (uri, "layer_name_you_like", "ogr")
QgsProject.instance () .addMaplLayer (vlayer)

* PostGIS veritaban1 - PostgreSQL veritaban1 baglantis1 yapmak icin gereken bilgilerin oldugu bir baglanti
bilgileri metinidir.

OgsDataSourceUri smfi baglanti metnini sizin igin olusturur. Not: QGIS, Postgres destegi ile
derlenmelidir, diger tiirlii saglayici miimkiin olamazdi:

1 |uri = QgsDataSourceUri ()

2 | # set host name, port, database name, username and password

3 |uri.setConnection("localhost", "5432", "dbname", "johny", "xxx"

4 # set database schema, table name, geometry column and optionally

s | # subset (WHERE clause)

¢ |uri.setDataSource ("public", "roads", "the_geom", "cityid = 2643", "primary_key_
—field")

8 |vlayer = QgsVectorLayer (uri.uri (False), "layer name you like", "postgres")

Not: The False argument passed to uri.uri (False) prevents the expansion of the authentication
configuration parameters, if you are not using any authentication configuration this argument does not make
any difference.
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¢ CSV or other delimited text files — to open a file with a semicolon as a delimiter, with field “x” for X coordinate
and field “y” for Y coordinate you would use something like this:

uri = "file://{}/testdata/delimited_xy.csv?delimiter ={j}&xField ={}&yField =
—".format (os.getcwd (), ";", "x", "y")

vlayer = QgsVectorLayer (uri, "layer name you like", "delimitedtext")
QgsProject.instance () .addMaplLayer (vlayer)

Not: The provider string is structured as a URL, so the path must be prefixed with file: //. Also it allows
WKT (well known text) formatted geometries as an alternative to x and y fields, and allows the coordinate
reference system to be specified. For example:

uri = "file:///some/path/file.csv?delimiter ={}&crs =epsg:4723&wktField ={}".
—format (";", "shape")

* GPX files — the “gpx” data provider reads tracks, routes and waypoints from gpx files. To open a file, the type
(track/route/waypoint) needs to be specified as part of the url:

uri = "testdata/layers.gpx?type =track"
vlayer = QgsVectorlayer (uri, "layer name you like", "gpx")
QgsProject.instance () .addMaplLayer (vlayer)

 Spatialite database — Similarly to PostGIS databases, OgsDataSourceUri can be used for generation of
data source identifier:

1 |uri = QgsDataSourceUri ()

> |uri.setDatabase ('/home/martin/test-2.3.sglite’)
3 | schema = "'

4 |table = '"Towns'

5 |geom_column = 'Geometry'

6 |uri.setDataSource (schema, table, geom_column)

8 |display_name = 'Towns'
9 |vlayer = QgsVectorLayer (uri.uri(), display_name, 'spatialite')
10 | QgsProject.instance () .addMapLayer (vlayer)

MySQL WKB-based geometries, through OGR — data source is the connection string to the table:

uri = "MySQL:dbname,host =localhost,port =3306,user =root,
—password =xxx|layername =my_table"

vlayer = QgsVectorLayer( uri, "my table", "ogr" )
QgsProject.instance () .addMapLayer (vlayer)

* WES connection: the connection is defined with a URI and using the WE'S provider:

uri = "https://demo.mapserver.org/cgi-bin/wfs?service =WFS&version =2.0.0&
—request =GetFeature&typename =ms:cities"
vlayer = QgsVectorLayer (uri, "my wfs layer", "WES")

The uri can be created using the standard ur11ib library:

1 |import urllib

3 |params = {

4 'service': 'WFS',

5 'version': '2.0.0'",

6 'request': 'GetFeature',
7 'typename': 'ms:cities',
8 'srsname': "EPSG:4326"

(sonraki sayfaya devam)

3.1. Vektor Katmanlari 11
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(6nceki sayfadan devam)

9 |}
0 |uri2 = 'https://demo.mapserver.org/cgi-bin/wfs?' + urllib.parse.unquote (urllib.
—parse.urlencode (params))

Not: You can change the data source of an existing layer by calling setDataSource () onaQgsVectorLayer
instance, as in the following example:

uri = "https://demo.mapserver.org/cgi-bin/wfs?service =WFS&version =2.0.0&
—request =GetFeature&typename =ms:cities"

provider_options = QgsDataProvider.ProviderOptions ()

# Use project's transform context

provider_options.transformContext = QgsProject.instance () .transformContext ()

vlayer.setDataSource (uri, "layer name you like", "WEFS", provider_options)

del (vlayer)

3.2 Raster Layers

For accessing raster files, GDAL library is used. It supports a wide range of file formats. In case you have troubles
with opening some files, check whether your GDAL has support for the particular format (not all formats are available
by default). To load a raster from a file, specify its filename and display name:

# get the path to a tif file e.g. /home/project/data/srtm.tif
path_to_tif = "ggis-projects/python_cookbook/data/srtm.tif"
rlayer = QgsRasterLayer (path_to_tif, "SRTM layer name")
if not rlayer.isValid():

print ("Layer failed to load!")

To load a raster from a geopackage:

# get the path to a geopackage e.g. /home/project/data/data.gpkg
path_to_gpkg = os.path.join(os.getcwd(), "testdata", "sublayers.gpkg")
# gpkg_raster_layer = "GPKG:/home/project/data/data.gpkg:srtm"
gpkg_raster_layer = "GPKG:" + path_to_gpkg + ":srtm"

rlayer = QgsRasterlLayer (gpkg_raster_layer, "layer name you like", "gdal™)

if not rlayer.isValid():
print ("Layer failed to load!")

Similarly to vector layers, raster layers can be loaded using the addRasterLayer function of the QgisInterface
object:

iface.addRasterLayer (path_to_tif, "layer name you like™)

This creates a new layer and adds it to the current project (making it appear in the layer list) in one step.
To load a PostGIS raster:

PostGIS rasters, similar to PostGIS vectors, can be added to a project using a URI string. It is efficient to keep a
reusable dictionary of strings for the database connection parameters. This makes it easy to edit the dictionary for the
applicable connection. The dictionary is then encoded into a URI using the ‘postgresraster’ provider metadata object.
After that the raster can be added to the project.

uri_config = {
# database parameters

(sonraki sayfaya devam)
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(onceki sayfadan devam)

'dbname':'gis_db"', # The PostgreSQL database to connect to.
'host':'localhost', # The host IP address or localhost.
'port':'5432", # The port to connect on.

'sslmode':QgsDataSourceUri.SslDisable, # SslAllow, SslPrefer, SslRequire,.
—SslVerifyCa, SslVerifyFull

# user and password are not needed if stored in the authcfg or service

'authcfg':'QconfigId', # The QGIS athentication database ID holding.
—connection details.

'service': None, # The PostgreSQL service to be used for connection to.
—the database.

'username' :None, # The PostgreSQL user name.

'password' :None, # The PostgreSQL password for the user.

# table and raster column details

'schema': 'public', # The database schema that the table is located in.

'table': 'my_rasters', # The database table to be loaded.

'geometrycolumn':'rast', # raster column in PostGIS table

'sgl' :None, # An SQL WHERE clause. It should be placed at the end.

—of the string.

'key' :None, # A key column from the table.

'srid' :None, # A string designating the SRID of the coordinate.
—reference system.

'estimatedmetadata':'False', # A boolean value telling if the metadata is.
—estimated.

'type' :None, # A WKT string designating the WKB Type.

'selectatid’' :None, # Set to True to disable selection by feature ID.

'options' :None, # other PostgreSQL connection options not in this 1list.

'enableTime': None,
'temporalDefaultTime': None,
'temporalFieldIndex': None,
'mode':'2", # GDAL 'mode' parameter, 2 unions raster tiles, 1 adds.
—tiles separately (may require user input)
}
# remove any NULL parameters
uri_config = {key:val for key, val in uri_config.items() if val is not None}
# get the metadata for the raster provider and configure the URI
md = QgsProviderRegistry.instance () .providerMetadata ('postgresraster’)
uri = QgsDataSourceUri (md.encodeUri (uri_config))

# the raster can then be loaded into the project
rlayer = iface.addRasterLayer (uri.uri (False), "raster layer name", "postgresraster

(‘}")

Raster layers can also be created from a WCS service:

layer_name = 'modis'
url = "https://demo.mapserver.org/cgi-bin/wcs?identifier ={}". format (layer_name)
rlayer = QgsRasterlayer (uri, 'my wcs layer', 'wcs')

Here is a description of the parameters that the WCS URI can contain:

WCS URI is composed of key =value pairs separated by &. It is the same format like query string in URL, encoded
the same way. QgsDataSourceUri should be used to construct the URI to ensure that special characters are
encoded properly.

 url (required) : WCS Server URL. Do not use VERSION in URL, because each version of WCS is using
different parameter name for GetCapabilities version, see param version.

* identifier (required) : Coverage name
* time (optional) : time position or time period (beginPosition/endPosition[/timeResolution])

 format (optional) : Supported format name. Default is the first supported format with tif in name or the first
supported format.

3.2. Raster Layers 13
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¢ crs (optional) : CRS in form AUTHORITY:ID, e.g. EPSG:4326. Default is EPSG:4326 if supported or the
first supported CRS.

* username (optional) : Username for basic authentication.
¢ password (optional) : Password for basic authentication.

* IgnoreGetMapUrl (optional, hack) : If specified (set to 1), ignore GetCoverage URL advertised by
GetCapabilities. May be necessary if a server is not configured properly.

« InvertAxisOrientation (optional, hack) : If specified (set to 1), switch axis in GetCoverage request. May be
necessary for geographic CRS if a server is using wrong axis order.

 IgnoreAxisOrientation (optional, hack) : If specified (set to 1), do not invert axis orientation according to
WCS standard for geographic CRS.

 cache (optional) : cache load control, as described in QNetworkRequest::CacheL.oadControl, but request
is resend as PreferCache if failed with AlwaysCache. Allowed values: AlwaysCache, PreferCache,
PreferNetwork, AlwaysNetwork. Default is AlwaysCache.

Alternatively you can load a raster layer from WMS server. However currently it’s not possible to access
GetCapabilities response from API — you have to know what layers you want:

urlWithParams = "crs =EPSG:4326&format =image/png&layers =continentsé&styless
—url =https://demo.mapserver.org/cgi-bin/wms"
rlayer = QgsRasterLayer (urlWithParams, 'some layer name', 'wms')

if not rlayer.isValid():
print ("Layer failed to load!")

3.3 QgsProject instance

If you would like to use the opened layers for rendering, do not forget to add them to the OgsProject instance.
The OgsProject instance takes ownership of layers and they can be later accessed from any part of the application
by their unique ID. When the layer is removed from the project, it gets deleted, too. Layers can be removed by the
user in the QGIS interface, or via Python using the removeMapLayer () method.

Adding a layer to the current project is done using the addMapLayer () method:

QgsProject.instance () .addMapLayer (rlayer)

To add a layer at an absolute position:

# first add the layer without showing it
QgsProject.instance () .addMaplLayer (rlayer, False)

# obtain the layer tree of the top-level group in the project

layerTree = iface.layerTreeCanvasBridge () .rootGroup ()

# the position is a number starting from 0, with -1 an alias for the end
layerTree.insertChildNode (-1, QgsLayerTreelayer (rlayer))

If you want to delete the layer use the removeMapLayer () method:

# QOgsProject.instance () .removeMapLayer (layer_1id)
QgsProject.instance () .removeMaplayer (rlayer.id())

In the above code, the layer id is passed (you can get it calling the i d () method of the layer), but you can also pass
the layer object itself.

For a list of loaded layers and layer ids, use the mapLayers () method:

QgsProject.instance () .mapLayers ()

The code snippets on this page need the following imports if you’re outside the pyqgis console:
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from ggis.core import
QgsProject,
QgsVectorLayer,

(

3.3. QgsProject instance

15
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BoLOM 4

Accessing the Table Of Contents (TOC)

» The QgsProject class

* QgsLayerTreeGroup class

You can use different classes to access all the loaded layers in the TOC and use them to retrieve information:
* QgsProject

* QgsLayerTreeGroup

4.1 The QgsProject class

You can use QgsProject to retrieve information about the TOC and all the layers loaded.
You have to create an instance of QgsProject and use its methods to get the loaded layers.

The main method is mapLayers (). It will return a dictionary of the loaded layers:

layers = QgsProject.instance () .maplLayers ()
print (layers)

{'countries_89aelb0f_f4lb_4f42_ bcad_caf55ddbedb6': <QgsVectorLayer: 'countries'.
— (ogr) >}

The dictionary keys are the unique layer ids while the values are the related objects.

It is now straightforward to obtain any other information about the layers:

# list of layer names using list comprehension

1 = [layer.name() for layer in QgsProject.instance () .mapLayers () .values ()]
# dictionary with key = layer name and value layer object
layers_1list = {}
for 1 in QgsProject.instance () .mapLayers () .values():
layers_list[l.name ()] = 1

print (layers_list)
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’{'countries‘: <QgsVectorLayer: 'countries' (ogr)>}

You can also query the TOC using the name of the layer:

’country_layer = QgsProject.instance () .mapLayersByName ("countries") [0]

Not: A list with all the matching layers is returned, so we index with [0] to get the first layer with this name.

4.2 QgslLayerTreeGroup class

The layer tree is a classical tree structure built of nodes. There are currently two types of nodes: group nodes
(QgsLayerTreeGroup) and layer nodes (QgsLayerTreelayer).

Not: for more information you can read these blog posts of Martin Dobias: Part 1 Part 2 Part 3

The project layer tree can be accessed easily with the method 1ayerTreeRoot () of the QgsProject class:

’root = QgsProject.instance () .layerTreeRoot ()

root is a group node and has children:

’root.children()

A list of direct children is returned. Sub group children should be accessed from their own direct parent.

We can retrieve one of the children:

child0 = root.children () [0]
print (childO)

<gqgis._core.QgsLayerTreelayer object at Ox7flelea54168>

Layers can also be retrieved using their (unique) id:

ids = root.findLayerIds()
# access the first layer of the ids 1list
root.findLayer (ids[0])

And groups can also be searched using their names:

root.findGroup ('Group Name')

QgsLayerTreeGroup has many other useful methods that can be used to obtain more information about the
TOC:

# list of all the checked layers in the TOC
checked_layers = root.checkedLayers ()
print (checked_layers)

[<QgsVectorLayer: 'countries' (ogr)>]

Now let’s add some layers to the project’s layer tree. There are two ways of doing that:

1. Explicit addition using the addLayer () or insertLayer () functions:
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1 # create a temporary layer

> | layerl = QgsVectorLayer ("path_to_layer", "Layer 1", "memory")
3 |# add the layer to the legend, last position

4 | root.addLayer (layerl)

s | # add the layer at given position

6 |root.insertLayer (5, layerl)

2. Implicit addition: since the project’s layer tree is connected to the layer registry it is enough to add a layer to
the map layer registry:

QgsProject.instance () .addMapLayer (layerl)

You can switch between QgsVectorLayer and QgsLayerTreelLayer easily:

node_layer = root.findLayer (country_layer.id())
print ("Layer node:", node_layer)
print ("Map layer:", node_layer.layer())

Layer node: <ggis._core.QgsLayerTreelayer object at 0x7£24423175e0>
Map layer: <QgsVectorLayer: 'countries' (ogr)>

Groups can be added with the addGroup () method. In the example below, the former will add a group to the end
of the TOC while for the latter you can add another group within an existing one:

node_groupl = root.addGroup ('Simple Group')
# add a sub-group to Simple Group
node_subgroupl = node_groupl.addGroup("I'm a sub group")

To moving nodes and groups there are many useful methods.
Moving an existing node is done in three steps:

1. cloning the existing node

2. moving the cloned node to the desired position

3. deleting the original node

# clone the group

cloned_groupl = node_groupl.clone ()

# move the node (along with sub-groups and layers) to the top
root.insertChildNode (0, cloned_groupl)

# remove the original node

root .removeChildNode (node_groupl)

It is a little bit more complicated to move a layer around in the legend:

# get a QgsVectorLayer

vl = QgsProject.instance () .mapLayersByName ("countries") [0]
# create a QgsLayerTreeLayer object from vl by its id
myvl = root.findLayer (vl.id())

# clone the myvl QgsLayerTreeLayer object

myvlclone = myvl.clone ()

# get the parent. If None (layer is not in group) returns
parent = myvl.parent ()

# move the cloned layer to the top (0)
parent.insertChildNode (0, myvlclone)

# remove the original myvl

root.removeChildNode (myvl)

rr

or moving it to an existing group:
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# get a QgsVectorLayer

vl = QgsProject.instance () .mapLayersByName ("countries™) [0]
# create a QgsLayerTreeLayer object from vl by its id
myvl = root.findLayer (vl.id())

# clone the myvl QgsLayerTreeLayer object

myvlclone = myvl.clone ()

# create a new group

groupl = root.addGroup ("Groupl™")

# get the parent. If None (layer is not in group) returns
parent = myvl.parent ()

# move the cloned layer to the top (0)
groupl.insertChildNode (0, myvlclone)

# remove the QgsLayerTreelLayer from its parent
parent.removeChildNode (myvl)

rr

Some other methods that can be used to modify the groups and layers:

node_groupl = root.findGroup ("Groupl")

# change the name of the group
node_groupl.setName ("Group X")

node_layer2 = root.findLayer (country_layer.id())
# change the name of the layer
node_layer2.setName ("Layer X")

# change the visibility of a layer
node_groupl.setItemVisibilityChecked (True)
node_layer2.setItemVisibilityChecked (False)
# expand/collapse the group view
node_groupl.setExpanded (True)
node_groupl.setExpanded (False)

The code snippets on this page need the following imports if you’re outside the pyqgis console:

from ggis.core import (
QgsRasterlayer,
QgsProject,
QgsPointXY,
QgsRaster,
QgsRasterShader,
QgsColorRampShader,
QgsSingleBandPseudoColorRenderer,
QgsSingleBandColorDataRenderer,
QgsSingleBandGrayRenderer,

from ggis.PyQt.QtGui import (
QColor,
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BOLUM D

Raster Katmanlari kullanma

5.1 Layer Details

A raster layer consists of one or more raster bands — referred to as single band and multi band rasters. One band
represents a matrix of values. A color image (e.g. aerial photo) is a raster consisting of red, blue and green bands.
Single band rasters typically represent either continuous variables (e.g. elevation) or discrete variables (e.g. land use).
In some cases, a raster layer comes with a palette and the raster values refer to the colors stored in the palette.

The following code assumes rlayer isa QgsRasterLayer object.

rlayer = QgsProject.instance () .mapLayersByName ('srtm') [0]
# get the resolution of the raster in layer unit
print (rlayer.width(), rlayer.height())

919 619

# get the extent of the layer as QgsRectangle
print (rlayer.extent ())

<QgsRectangle: 20.06856808199999875 -34.27001076999999896, 20.83945284300000012 -
<—33.75077500700000144>

# get the extent of the layer as Strings
print (rlayer.extent () .toString())

20.0685680819999988,-34.2700107699999990 : 20.8394528430000001,-33.7507750070000014

# get the raster type: 0 = GrayOrUndefined (single band), 1 = Palette (single.
—band), 2 = Multiband
print (rlayer.rasterType())

# get the total band count of the raster
print (rlayer.bandCount ())
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E

# get the first band name of the raster
print (rlayer.bandName (1))

’Band 1: Height

# get all the available metadata as a QgsLayerMetadata object
print (rlayer.metadata())

’<qgis._core.QgsLayerMetadata object at 0x13711d558>

5.2 Renderer

When a raster layer is loaded, it gets a default renderer based on its type. It can be altered either in the layer properties
or programmatically.

To query the current renderer:

’print(rlayer.renderer())

’<qgis._core.QgsSingleBandGrayRenderer object at 0x7f471clda8a0>

’print(rlayer.renderer().type())

’singlebandgray

To set a renderer, use the setRenderer () method of QgsRasterLayer. There are a number of renderer
classes (derived from QgsRasterRenderer):

* QgsHillshadeRenderer

* QgsMultiBandColorRenderer

* QgsPalettedRasterRenderer

* QgsRasterContourRenderer

* QgsSingleBandColorDataRenderer

* QgsSingleBandGrayRenderer

* QgsSingleBandPseudoColorRenderer

Single band raster layers can be drawn either in gray colors (low values = black, high values = white) or with a
pseudocolor algorithm that assigns colors to the values. Single band rasters with a palette can also be drawn using the
palette. Multiband layers are typically drawn by mapping the bands to RGB colors. Another possibility is to use just
one band for drawing.
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5.2.1 Single Band Rasters

Let’s say we want a render single band raster layer with colors ranging from green to yellow (corresponding to pixel
values from 0 to 255). In the first stage we will prepare a OQgsRasterShader object and configure its shader
function:

fcn = QgsColorRampShader ()

fcn.setColorRampType (QgsColorRampShader. Interpolated)

l1st = [ QgsColorRampShader.ColorRampItem (0O, QColor (0,255,0)),
QgsColorRampShader.ColorRampItem (255, QColor (255,255,0)) ]

fcn.setColorRampItemList (1st)

shader = QgsRasterShader ()

shader.setRasterShaderFunction (fcn)

The shader maps the colors as specified by its color map. The color map is provided as a list of pixel values with
associated colors. There are three modes of interpolation:

¢ linear (Interpolated): the color is linearly interpolated from the color map entries above and below the
pixel value

* discrete (Discrete): the color is taken from the closest color map entry with equal or higher value
* exact (Exact): the color is not interpolated, only pixels with values equal to color map entries will be drawn

In the second step we will associate this shader with the raster layer:

renderer = QgsSingleBandPseudoColorRenderer (rlayer.dataProvider (), 1, shader)
rlayer.setRenderer (renderer)

The number 1 in the code above is the band number (raster bands are indexed from one).

Finally we have to use the t riggerRepaint () method to see the results:

rlayer.triggerRepaint ()

5.2.2 Multi Band Rasters

By default, QGIS maps the first three bands to red, green and blue to create a color image (this is the
MultiBandColor drawing style. In some cases you might want to override these setting. The following code
interchanges red band (1) and green band (2):

rlayer_multi = QgsProject.instance () .mapLayersByName ('multiband') [0]
rlayer_multi.renderer () .setGreenBand (1)
rlayer_multi.renderer () .setRedBand (2)

In case only one band is necessary for visualization of the raster, single band drawing can be chosen, either gray levels
or pseudocolor.

We have to use triggerRepaint () to update the map and see the result:

rlayer_multi.triggerRepaint ()
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5.3 Query Values

Raster values can be queried using the sample () method of the OQgsRasterDataProvider class. You have
to specify a QgsPointXY and the band number of the raster layer you want to query. The method returns a tuple
with the value and True or False depending on the results:

val, res = rlayer.dataProvider () .sample (QgsPointXY (20.50, -34), 1)

Another method to query raster values is wusing the identify () method that returns a
OgsRasterIdentifyResult object.

ident = rlayer.dataProvider () .identify (QgsPointXY (20.5, -34), QgsRaster.
—IdentifyFormatValue)

if ident.isValid():
print (ident.results())

{1: 323.0}

In this case, the results () method returns a dictionary, with band indices as keys, and band values as values. For
instance, something like {1: 323.0}

The code snippets on this page need the following imports if you’re outside the pyqgis console:

from ggis.core import (
QgsApplication,
QgsDataSourceUri,
QgsCategorizedSymbolRenderer,
QgsClassificationRange,
QgsPointXY,
QgsProject,
QgsExpression,
QgsField,
QgsFields,
QgsFeature,
QgsFeatureRequest,
QgsFeatureRenderer,
QgsGeometry,
QgsGraduatedSymbolRenderer,
QgsMarkerSymbol,
QgsMessagelog,
QgsRectangle,
QgsRendererCategory,
QgsRendererRange,
QgsSymbol,
QgsVectorDataProvider,
QgsVectorLayer,
QgsVectorFileWriter,
QgsWkbTypes,
QgsSpatiallIndex,
QgsVectorLayerUtils

from ggis.core.additions.edit import edit

from ggis.PyQt.QtGui import (
QColor,
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« Working with Symbol Layers
« Creating Custom Symbol Layer Types

— Creating Custom Renderers

o Further Topics

This section summarizes various actions that can be done with vector layers.

Most work here is based on the methods of the QgsVectorLayer class.

6.1 Nesnelerin kayith 6zelliklerine erisim

You can retrieve information about the fields associated with a vector layer by calling fields () on a
QgsVectorLayer object:

vlayer = QgsVectorLayer ("testdata/airports.shp", "airports", "ogr")
for field in vlayer.fields():
print (field.name (), field.typeName ())

ID Integer64d
fk_region Integer64
ELEV Real

NAME String

USE String

The displayField() and mapTipTemplate () methods of the OgsVectorLayer class provide
information on the field and template used in the maptips tab.

When you load a vector layer, a field is always chosen by QGIS as the Display Name, while the HTML Map Tip
is empty by default. With these methods you can easily get both:

vlayer = QgsVectorLayer ("testdata/airports.shp", "airports", "ogr")
print (vlayer.displayField())

NAME

Not: If youchange the Display Name from a field to an expression, you have touse displayExpression ()
instead of displayField ().

6.2 Vektor Katmani icerisinde islemler

Iterating over the features in a vector layer is one of the most common tasks. Below is an example of the simple basic
code to perform this task and showing some information about each feature. The 1ayer variable is assumed to have
aQgsVectorLayer object.

# "layer" is a QgsVectorLayer instance
layer = iface.activeLayer ()
features = layer.getFeatures()

for feature in features:
# retrieve every feature with its geometry and attributes
print ("Feature ID: ", feature.id())
# fetch geometry

(sonraki sayfaya devam)
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(6nceki sayfadan devam)

# show some information about the feature geometry
geom = feature.geometry ()
geomSingleType = QgsWkbTypes.isSingleType (geom.wkbType ())
if geom.type () == QgsWkbTypes.PointGeometry:
# the geometry type can be of single or multi type
if geomSingleType:
x = geom.asPoint ()
print ("Point: ", x)
else:
x = geom.asMultiPoint ()
print ("MultiPoint: ", Xx)
elif geom.type () == QgsWkbTypes.LineGeometry:
if geomSingleType:
x = geom.asPolyline ()
print ("Line: ", x, "length: ", geom.length())
else:
x = geom.asMultiPolyline()
print ("MultilLine: ", x, "length: ", geom.length())
elif geom.type () == QgsWkbTypes.PolygonGeometry:
if geomSingleType:
x = geom.asPolygon ()

print ("Polygon: ", x, "Area: ", geom.areaf())
else:

x = geom.asMultiPolygon ()

print ("MultiPolygon: ", x, "Area: ", geom.area())

else:
print ("Unknown or invalid geometry")
# fetch attributes
attrs = feature.attributes /()
# attrs is a 1list. It contains all the attribute values of this feature
print (attrs)
# for this test only print the first feature
break

Feature ID: 1
Point: <QgsPointXY: POINT (7 45)>
[1, '"First feature']

6.3 Ozelliklerin secilmesi

In QGIS desktop, features can be selected in different ways: the user can click on a feature, draw a rectangle on
the map canvas or use an expression filter. Selected features are normally highlighted in a different color (default is
yellow) to draw user’s attention on the selection.

Sometimes it can be useful to programmatically select features or to change the default color.

To select all the features, the selectAll () method can be used:

# Get the active layer (must be a vector layer)
layer = iface.activelayer ()
layer.selectAll ()

To select using an expression, use the selectByExpression () method:

# Assumes that the active layer is points.shp file from the QGIS test suite

# (Class (string) and Heading (number) are attributes in points.shp)

layer = iface.activelayer ()

layer.selectByExpression('"Class"=\"'B52\' and "Heading" > 10 and "Heading" <70',_
—QgsVectorLayer.SetSelection)
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To change the selection color you can use setSelectionColor () method of QgsMapCanvas as shown in
the following example:

iface.mapCanvas () .setSelectionColor ( QColor ("red") )

To add features to the selected features list for a given layer, you can call select () passing to it the list of features
IDs:

selected_fid = []

# Get the first feature id from the layer

for feature in layer.getFeatures|() :
selected_fid.append (feature.id())
break

# Add these features to the selected 1list
layer.select (selected_£fid)

To clear the selection:

layer.removeSelection ()

6.3.1 Ozelliklere erisim

Attributes can be referred to by their name:

’print(feature['name'])

’First feature

Alternatively, attributes can be referred to by index. This is a bit faster than using the name. For example, to get the
second attribute:

’print(feature[l})

’First feature

6.3.2 Secili nesleleri isleme

If you only need selected features, you can use the selectedFeatures () method from the vector layer:

selection = layer.selectedFeatures ()

for feature in selection:
# do whatever you need with the feature
pass

6.3.3 Nesnelerin alt gruplarinda islemler

If you want to iterate over a given subset of features in a layer, such as those within a given area, you have to add a
QgsFeatureRequest object to the getFeatures () call. Here’s an example:

areaOfInterest = QgsRectangle (450290,400520, 450750,400780)

request = QgsFeatureRequest () .setFilterRect (areaOfInterest)

for feature in layer.getFeatures (request) :

(sonraki sayfaya devam)
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(6nceki sayfadan devam)

# do whatever you need with the feature
pass

For the sake of speed, the intersection is often done only using feature’s bounding box. There is however a flag
ExactIntersect that makes sure that only intersecting features will be returned:

request = QgsFeatureRequest () .setFilterRect (areaOfInterest) \
.setFlags (QgsFeatureRequest .ExactIntersect)

With setLimit () you can limit the number of requested features. Here’s an example:

request = QgsFeatureRequest ()

request.setLimit (2)

for feature in layer.getFeatures (request) :
print (feature)

<ggis._core.QgsFeature object at 0x7£9078590948>

If you need an attribute-based filter instead (or in addition) of a spatial one like shown in the examples above, you
can build a OgsExpression object and pass it to the OgsFeatureRequest constructor. Here’s an example:

# The expression will filter the features where the field "location_name"
# contains the word "Lake" (case insensitive)

exp = QgsExpression('location_name ILIKE \' kes\'")

request = QgsFeatureRequest (exp)

See Ifadeler, Filtreleme ve Hesaplama Degerleri for the details about the syntax supported by QgsExpression.

The request can be used to define the data retrieved for each feature, so the iterator returns all features, but returns
partial data for each of them.

# Only return selected fields to increase the "speed" of the request
request.setSubsetOfAttributes ([0, 2])

# More user friendly version
request.setSubsetOfAttributes ([ 'name', 'id'], layer.fields())

# Don't return geometry objects to increase the "speed" of the request
request.setFlags (QgsFeatureRequest .NoGeometry)

# Fetch only the feature with id 45
request.setFilterFid (45)

# The options may be chained
request.setFilterRect (areaOfInterest) .setFlags (QgsFeatureRequest.NoGeometry) .
—setFilterFid (45) .setSubsetOfAttributes ([0,2])

6.4 Vektor Katmanlarini diizenleme

Most vector data providers support editing of layer data. Sometimes they support just a subset of possible editing
actions. Use the capabilities () function to find out what set of functionality is supported.

caps = layer.dataProvider () .capabilities()

# Check if a particular capability is supported:

if caps & QgsVectorDataProvider.DeleteFeatures:
print ('The layer supports DeleteFeatures')
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The layer supports DeleteFeatures

For a list of all available -capabilities, please refer to the APT Documentation of
QgsVectorDataProvider.

To print layer’s capabilities textual description in a comma separated list you can use capabilitiesString ()
as in the following example:

caps_string = layer.dataProvider () .capabilitiesString()

# Print:

# 'Add Features, Delete Features, Change Attribute Values, Add Attributes,
# Delete Attributes, Rename Attributes, Fast Access to Features at ID,

# Presimplify Geometries, Presimplify Geometries with Validity Check,

# Transactions, Curved Geometries'

By using any of the following methods for vector layer editing, the changes are directly committed to the underlying
data store (a file, database etc). In case you would like to do only temporary changes, skip to the next section that
explains how to do modifications with editing buffer.

Not: If you are working inside QGIS (either from the console or from a plugin), it might be necessary to force a
redraw of the map canvas in order to see the changes you've done to the geometry, to the style or to the attributes:

# If caching is enabled, a simple canvas refresh might not be sufficient
# to trigger a redraw and you must clear the cached image for the layer
if iface.mapCanvas () .isCachingEnabled() :

layer.triggerRepaint ()
else:

iface.mapCanvas () .refresh ()

6.4.1 Nesne ekleme

Create some QgsFeature instances and pass a list of them to provider’s addFeatures () method. It will return
two values: result (True or False) and list of added features (their ID is set by the data store).

To set up the attributes of the feature, you can either initialize the feature passing a QgsFields object (you can
obtain that from the fields () method of the vector layer) or call initAttributes () passing the number of
fields you want to be added.

if caps & QgsVectorDataProvider.AddFeatures:
feat = QgsFeature(layer.fields())
feat.setAttributes ([0, 'hello'])
# Or set a single attribute by key or by index:
feat.setAttribute ('name', 'hello')
feat.setAttribute (0, 'hello')
feat.setGeometry (QgsGeometry.fromPointXY (QgsPointXY (123, 456)))
(res, outFeats) = layer.dataProvider () .addFeatures ([feat])
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6.4.2 Nesne silme

To delete some features, just provide a list of their feature IDs.

if caps & QgsVectorDataProvider.DeleteFeatures:
res = layer.dataProvider () .deleteFeatures([5, 10])

6.4.3 Nesneleri diizenleme

It is possible to either change feature’s geometry or to change some attributes. The following example first changes
values of attributes with index O and 1, then it changes the feature’s geometry.

fid = 100 # ID of the feature we will modify

if caps & QgsVectorDataProvider.ChangeAttributeValues:
attrs = { 0 : "hello", 1 : 123 }
layer.dataProvider () .changeAttributeValues ({ fid : attrs })

if caps & QgsVectorDataProvider.ChangeGeometries:
geom = QgsGeometry.fromPointXY (QgsPointXY (111,222))
layer.dataProvider () .changeGeometryValues ({ fid : geom })

Tiiyo: Favor QgsVectorLayerEditUtils class for geometry-only edits

If you only need to change geometries, you might consider using the QgsVectorLayerEditUtils which
provides some useful methods to edit geometries (translate, insert or move vertex, etc.).

6.4.4 Duzenleme Tamponu kullanarak Vektor Katmanini diizenleme

When editing vectors within QGIS application, you have to first start editing mode for a particular layer, then do some
modifications and finally commit (or rollback) the changes. All the changes you make are not written until you commit
them — they stay in layer’s in-memory editing buffer. It is possible to use this functionality also programmatically —
it is just another method for vector layer editing that complements the direct usage of data providers. Use this option
when providing some GUI tools for vector layer editing, since this will allow user to decide whether to commit/rollback
and allows the usage of undo/redo. When changes are committed, all changes from the editing buffer are saved to
data provider.

The methods are similar to the ones we have seen in the provider, but they are called on the QgsVectorLayer
object instead.

For these methods to work, the layer must be in editing mode. To start the editing mode, use the startEditing ()
method. To stop editing, use the commitChanges () or rol1Back () methods. The first one will commit all
your changes to the data source, while the second one will discard them and will not modify the data source at all.

To find out whether a layer is in editing mode, use the i sEditable () method.

Here you have some examples that demonstrate how to use these editing methods.

from ggis.PyQt.QtCore import QVariant

featl = feat2 = QgsFeature(layer.fields())
fid = 99
featl.setId(fid)

# add two features (QgsFeature instances)
layer.addFeatures ([featl, feat2])

# delete a feature with specified ID
layer.deleteFeature (fid)

(sonraki sayfaya devam)
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(6nceki sayfadan devam)

# set new geometry (QgsGeometry instance) for a feature

geometry = QgsGeometry.fromWkt ("POINT (7 45)")
layer.changeGeometry (fid, geometry)

# update an attribute with given field index (int) to a given value
fieldIndex =1

value ="My new name'

layer.changeAttributeValue (fid, fieldIndex, value)

# add new field

layer.addAttribute (QgsField ("mytext", QVariant.String))
# remove a field

layer.deleteAttribute (fieldIndex)

In order to make undo/redo work properly, the above mentioned calls have to be wrapped into undo commands. (If
you do not care about undo/redo and want to have the changes stored immediately, then you will have easier work by
editing with data provider.)

Here is how you can use the undo functionality:

layer.beginEditCommand ("Feature triangulation™)
# ... call layer's editing methods
if problem_occurred:
layer.destroyEditCommand ()
# ... tell the user that there was a problem
# and return

# ... more editing

layer.endEditCommand ()

The beginEditCommand () method will create an internal “active” command and will record subsequent
changes in vector layer. With the call to endEditCommand () the command is pushed onto the undo stack
and the user will be able to undo/redo it from GUI. In case something went wrong while doing the changes, the
destroyEditCommand () method will remove the command and rollback all changes done while this command
was active.

You can also use the with edit (layer) -statement to wrap commit and rollback into a more semantic code
block as shown in the example below:

with edit (layer) :
feat = next (layer.getFeatures())
feat [0] = 5
layer.updateFeature (feat)

This will automatically call commitChanges () in the end. If any exception occurs, it will rol1Back () all
the changes. In case a problem is encountered within commitChanges () (when the method returns False) a
QgsEditError exception will be raised.
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6.4.5 Ozellik alani ekleme ve cikartma

To add fields (attributes), you need to specify a list of field definitions. For deletion of fields just provide a list of
field indexes.

from ggis.PyQt.QtCore import QVariant

if caps & QgsVectorDataProvider.AddAttributes:
res = layer.dataProvider () .addAttributes(
[QgsField ("mytext", QVariant.String),
QgsField("myint", QVariant.Int)])

if caps & QgsVectorDataProvider.DeleteAttributes:
res = layer.dataProvider () .deleteAttributes ([0])

# Alternate methods for removing fields

# first create temporary fields to be removed (£f1-3)

layer.dataProvider () .addAttributes ([QgsField("f1",QVariant.Int),QgsField("£f2",
—QVariant.Int),QgsField("f3",QVariant.Int)])

layer.updateFields ()

count=layer.fields () .count () # count of layer fields

ind_list=1list ((count-3, count-2)) # create list

# remove a single field with an index
layer.dataProvider () .deleteAttributes ([count-1])

# remove multiple fields with a list of indices
layer.dataProvider () .deleteAttributes (ind_list)

After adding or removing fields in the data provider the layer’s fields need to be updated because the changes are not
automatically propagated.

layer.updateFields ()

Tiiyo: Directly save changes using with based command

Using with edit (layer) : the changes will be committed automatically calling commitChanges () at the
end. If any exception occurs, it will rol1Back () all the changes. See Diizenleme Tamponu kullanarak Vektor
Katmanini diizenleme.

6.5 Spatial Index kullanma

Spatial indexes can dramatically improve the performance of your code if you need to do frequent queries to a vector
layer. Imagine, for instance, that you are writing an interpolation algorithm, and that for a given location you need
to know the 10 closest points from a points layer, in order to use those point for calculating the interpolated value.
Without a spatial index, the only way for QGIS to find those 10 points is to compute the distance from each and every
point to the specified location and then compare those distances. This can be a very time consuming task, especially
if it needs to be repeated for several locations. If a spatial index exists for the layer, the operation is much more
effective.

Think of a layer without a spatial index as a telephone book in which telephone numbers are not ordered or indexed.
The only way to find the telephone number of a given person is to read from the beginning until you find it.

Spatial indexes are not created by default for a QGIS vector layer, but you can create them easily. This is what you
have to do:

* create spatial index using the QgsSpatialIndex class:
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index = QgsSpatialIndex ()

¢ add features to index — index takes QgsFeature object and adds it to the internal data structure. You can
create the object manually or use one from a previous call to the provider’s getFeatures () method.

index.addFeature (feat)

* alternatively, you can load all features of a layer at once using bulk loading

index = QgsSpatiallndex (layer.getFeatures())

* once spatial index is filled with some values, you can do some queries

1 | # returns array of feature IDs of five nearest features
2 |nearest = index.nearestNeighbor (QgsPointXY (25.4, 12.7), 5)

4 | # returns array of IDs of features which intersect the rectangle
5 |intersect = index.intersects (QgsRectangle(22.5, 15.3, 23.1, 17.2))

You can also use the QOgsSpatialIndexKDBush spatial index. This index is similar to the standard
QgsSpatialIndex but:

* supports only single point features

* is static (no additional features can be added to the index after the construction)

¢ is much faster!

* allows direct retrieval of the original feature’s points, without requiring additional feature requests

* supports true distance based searches, i.e. return all points within a radius from a search point

6.6 The QgsVectorLayerUtils class

The QgsVectorLayerUtils class contains some very useful methods that you can use with vector layers.

For example the createFeature () method prepares a QgsFeature to be added to a vector layer keeping all
the eventual constraints and default values of each field:

vlayer = QgsVectorLayer ("testdata/airports.shp", "airports", "ogr")
feat = QgsVectorLayerUtils.createFeature (vlayer)

The getValues () method allows you to quickly get the values of a field or expression:

vlayer = QgsVectorLayer ("testdata/airports.shp", "airports", "ogr")

# select only the first feature to make the output shorter
vlayer.selectByIds([1])

val = QgsVectorLayerUtils.getValues (vlayer, "NAME", selectedOnly=True)
print (val)

(["AMBLER'], True)
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6.7 Vektor Katmani olusturma

There are several ways to generate a vector layer dataset:

e the QgsVectorFileWriter class: A convenient class for writing vector files to disk, using either a static
calltowriteAsVectorFormat () which saves the whole vector layer or creating an instance of the class
and issue calls to addFeature () . This class supports all the vector formats that OGR supports (GeoPackage,
Shapefile, GeoJSON, KML and others).

* the QgsVectorLayer class: instantiates a data provider that interprets the supplied path (url) of the data
source to connect to and access the data. It can be used to create temporary, memory-based layers (memory)
and connect to OGR datasets (ogr), databases (postgres, spatialite, mysgl, mssqgl) and more
(wfs, gpx,delimitedtext...).

6.7.1 From an instance of QgsVectorFileWriter

# SaveVectorOptions contains many settings for the writer process

save_options = QgsVectorFileWriter.SaveVectorOptions ()

transform_context = QgsProject.instance () .transformContext ()

# Write to a GeoPackage (default)

error = QgsVectorFileWriter.writeAsVectorFormatV2 (layer,
"testdata/my_new_file.gpkg",
transform_context,
save_options)

if error[0] == QgsVectorFileWriter.NoError:

print ("success!")
else:
print (error)

# Write to an ESRI Shapefile format dataset using UTF-8 text encoding

save_options = QgsVectorFileWriter.SaveVectorOptions ()

save_options.driverName = "ESRI Shapefile"

save_options.fileEncoding = "UTE-8"

transform_context = QgsProject.instance () .transformContext ()

error = QgsVectorFileWriter.writeAsVectorFormatV2 (layer,
"testdata/my_new_shapefile",
transform_context,
save_options)

if error[0] == QgsVectorFileWriter.NoError:

print ("success again!")
else:
print (error)

# Write to an ESRI GDB file
save_options = QgsVectorFileWriter.SaveVectorOptions ()
save_options.driverName = "FileGDB"
# 1if no geometry
save_options.overrideGeometryType = QgsWkbTypes.Unknown
save_options.actionOnExistingFile = QgsVectorFileWriter.CreateOrOverwritelayer
save_options.layerName = 'my_new_layer_name'
transform_context = QgsProject.instance () .transformContext ()
gdb_path = "testdata/my_example.gdb"
error = QgsVectorFileWriter.writeAsVectorFormatV2 (layer,
gdb_path,
transform_context,
save_options)
if error[0] == QgsVectorFileWriter.NoError:
print ("success!")
else:
print (error)
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You can also convert fields to make them compatible with different formats by usingthe FieldvalueConverter.
For example, to convert array variable types (e.g. in Postgres) to a text type, you can do the following:

LIST_FIELD_NAME = 'xxxx'
class ESRIValueConverter (QgsVectorFileWriter.FieldValueConverter) :
def _ _init__ (self, layer, list_field):
QgsVectorFileWriter.FieldValueConverter.__init__ (self)
self.layer = layer
self.list_field_idx = self.layer.fields () .indexFromName (1list_field)

def convert (self, fieldIdxInLayer, value):

if fieldIdxInLayer == self.list_field_ idx:
return QgsListFieldFormatter () .representValue (layer=vlayer,
fieldIndex=self.list_field_idx,
config={},
cache=None,
value=value)
else:

return value

def fieldDefinition(self, field):
idx = self.layer.fields () .indexFromName (field.name ())
if idx == self.list_field_idx:
return QgsField (LIST_FIELD_NAME, QVariant.String)
else:
return self.layer.fields () [idx]

converter = ESRIValueConverter (vliayer, LIST_FIELD_NAME)
opts = QgsVectorFileWriter.SaveVectorOptions ()
opts.fieldValueConverter = converter

A destination CRS may also be specified — if a valid instance of QgsCoordinateReferenceSystemis passed
as the fourth parameter, the layer is transformed to that CRS.

For valid driver names please call the supportedFiltersAndFormats () method or consult the supported
formats by OGR — you should pass the value in the “Code” column as the driver name.

Optionally you can set whether to export only selected features, pass further driver-specific options for creation
or tell the writer not to create attributes... There are a number of other (optional) parameters; see the
QgsVectorFileWriter documentation for details.

6.7.2 Directly from features

from ggis.PyQt.QtCore import QVariant

# define fields for feature attributes. A QgsFields object is needed
fields = QgsFields()

fields.append(QgsField ("first", QVariant.Int))
fields.append(QgsField ("second", QVariant.String))

"nr create an instance of vector file writer, which will create the vector file.
Arguments:

1. path to new file (will fail if exists already)

2. field map

3. geometry type - from WKBTYPE enum

4. layer's spatial reference (instance of

QgsCoordinateReferenceSystem)

coordinate transform context

6. save options (driver name for the output file, encoding etc.)

&}

(sonraki sayfaya devam)
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(6nceki sayfadan devam)

min

crs = QgsProject.instance () .crs()

transform_context = QgsProject.instance () .transformContext ()
save_options = QgsVectorFileWriter.SaveVectorOptions ()
save_options.driverName = "ESRI Shapefile"
save_options.fileEncoding = "UTE-8"

writer = QgsVectorFileWriter.create(
"testdata/my_new_shapefile.shp",
fields,
QgsWkbTypes.Point,
crs,
transform_context,
save_options

if writer.hasError() != QgsVectorFileWriter.NoError:
print ("Error when creating shapefile: ", writer.errorMessage ())

# add a feature
fet = QgsFeature()

fet.setGeometry (QgsGeometry.fromPointXY (QgsPointXY (10,10)))
fet.setAttributes ([1, "text"])
writer.addFeature (fet)

# delete the writer to flush features to disk
del writer

6.7.3 From an instance of QgsVectorLayer

Among all the data providers supported by the QgsVectorLayer class, let’s focus on the memory-based layers.
Memory provider is intended to be used mainly by plugin or 3rd party app developers. It does not store data on disk,
allowing developers to use it as a fast backend for some temporary layers.

The provider supports string, int and double fields.

The memory provider also supports spatial indexing, which is enabled by calling the provider’s
createSpatialIndex () function. Once the spatial index is created you will be able to iterate over
features within smaller regions faster (since it’s not necessary to traverse all the features, only those in specified
rectangle).

A memory provider is created by passing "memory" as the provider string to the QgsVectorLayer constructor.

The constructor also takes a URI defining the geometry type of the layer, one of: "Point", "LineString",
"Polygon", "MultiPoint", "MultilLineString", "MultiPolygon" or "None".

The URI can also specify the coordinate reference system, fields, and indexing of the memory provider in the URL
The syntax is:

crs =definition Specifies the coordinate reference system, where definition may be any of the forms accepted by
QgsCoordinateReferenceSystem.createFromString ()

index =yes Specifies that the provider will use a spatial index

field =name:type(length,precision) Specifies an attribute of the layer. The attribute has a name, and optionally a
type (integer, double, or string), length, and precision. There may be multiple field definitions.

The following example of a URI incorporates all these options

6.7. Vektér Katmani olusturma 37



https://qgis.org/pyqgis/3.16/core/QgsVectorLayer.html#qgis.core.QgsVectorLayer
https://qgis.org/pyqgis/3.16/core/QgsVectorDataProvider.html#qgis.core.QgsVectorDataProvider.createSpatialIndex
https://qgis.org/pyqgis/3.16/core/QgsVectorLayer.html#qgis.core.QgsVectorLayer
https://qgis.org/pyqgis/3.16/core/QgsCoordinateReferenceSystem.html#qgis.core.QgsCoordinateReferenceSystem.createFromString

PyQGIS 3.16 developer cookbook

"Point?crs =epsg:4326&field =id:integer&field =name:string(20) &index =yes"

The following example code illustrates creating and populating a memory provider

from ggis.PyQt.QtCore import QVariant

# create layer
vl = QgsVectorLayer ("Point", "temporary_points", "memory")
pr = vl.dataProvider ()

# add fields
pr.addAttributes ([QgsField ("name", QVariant.String),
QgsField("age", QVariant.Int),
QgsField("size", QVariant.Double)])
vl.updateFields () # tell the vector layer to fetch changes from the provider

# add a feature

fet = QgsFeature()
fet.setGeometry (QgsGeometry. fromPointXY (QgsPointXY (10,10)))
fet.setAttributes (["Johny", 2, 0.31])

pr.addFeatures ([fet])

# update layer's extent when new features have been added
# because change of extent in provider is not propagated to the layer
vl.updateExtents ()

Finally, let’s check whether everything went well

# show some stats

print ("fields:", len(pr.fields()))

print ("features:", pr.featureCount ())

e = vl.extent ()

print ("extent:", e.xMinimum(), e.yMinimum(), e.xMaximum(), e.yMaximum())

# iterate over features
features = vl.getFeatures ()
for fet in features:
print ("F:", fet.id(), fet.attributes (), fet.geometry () .asPoint())

fields: 3

features: 1

extent: 10.0 10.0 10.0 10.0

F: 1 ['Johny', 2, 0.3] <QgsPointXY: POINT (10 10)>

6.8 Appearance (Symbology) of Vector Layers

When a vector layer is being rendered, the appearance of the data is given by renderer and symbols associated
with the layer. Symbols are classes which take care of drawing of visual representation of features, while renderers
determine what symbol will be used for a particular feature.

The renderer for a given layer can be obtained as shown below:

’renderer = layer.renderer ()

And with that reference, let us explore it a bit

’print("Type:", renderer.type())
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Type: singleSymbol

There are several known renderer types available in the QGIS core library:

Type Class Tanim

singleSymbol QgsSingleSymbolRenderer | Renders all features with the same symbol

categorizedSymbplOgsCategorizedSymbolRende Renders features using a different symbol for each
category

graduatedSymbol OgsGraduatedSymbolRendere Renders features using a different symbol for each range
of values

There might be also some custom renderer types, so never make an assumption there are just these types. You can
query the application’s QgsRendererRegistry to find out currently available renderers:

print (QgsApplication.rendererRegistry () .renderersList ())

["nullSymbol', 'singleSymbol', 'categorizedSymbol', 'graduatedSymbol',
—'RuleRenderer', 'pointDisplacement', 'pointCluster', 'invertedPolygonRenderer',
— 'heatmapRenderer', '25dRenderer']

It is possible to obtain a dump of a renderer contents in text form — can be useful for debugging

’renderer.dump()

’SINGLE: MARKER SYMBOL (1 layers) color 190,207,80,255

6.8.1 Single Symbol Renderer

You can get the symbol used for rendering by calling symbo1 () method and change it with set Symbol () method
(note for C++ devs: the renderer takes ownership of the symbol.)

You can change the symbol used by a particular vector layer by calling set Symbol () passing an instance
of the appropriate symbol instance. Symbols for point, line and polygon layers can be created by calling
the createSimple () function of the corresponding classes OgsMarkerSymbol, QgsLineSymbol and
QgsFillSymbol.

The dictionary passed to createSimple () sets the style properties of the symbol.

For example you can replace the symbol used by a particular point layer by calling set Symbol () passing an
instance of a QgsMarkerSymbol, as in the following code example:

symbol = QgsMarkerSymbol.createSimple ({'name': 'square', 'color': 'red'})
layer.renderer () .setSymbol (symbol)

# show the change

layer.triggerRepaint ()

name indicates the shape of the marker, and can be any of the following:
* circle
* square
® Cross
* rectangle
¢ diamond
* pentagon

e triangle
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* equilateral_triangle
* star

* regular_star

* arrow

e filled_arrowhead

¢ X

To get the full list of properties for the first symbol layer of a symbol instance you can follow the example code:

print (layer.renderer () .symbol () .symbolLayers () [0] .properties())

{'angle': '0', 'color': '255,0,0,255', 'horizontal_anchor_point': '1l', 'Jjoinstyle
—': 'bevel', 'name': 'square', 'offset': '0,0', 'offset_map_unit_scale': '3x:0,0,
-0,0,0,0', 'offset_unit': 'MM', 'outline_color': '35,35,35,255', 'outline_style':
—'solid', 'outline_width': '0', 'outline_width_map_unit_scale': '3x:0,0,0,0,0,0",
—'outline_width_unit': 'MM', 'scale_method': 'diameter', 'size': '2', 'size_map_
—unit_scale': '3x:0,0,0,0,0,0', 'size_unit': 'MM', 'vertical_anchor_point': '1'}

This can be useful if you want to alter some properties:

# You can alter a single property...

layer.renderer () .symbol () .symbolLayer (0) .setSize (3)

# ... but not all properties are accessible from methods,

# you can also replace the symbol completely:

props = layer.renderer () .symbol ().symbolLayer (0) .properties ()
props['color'] = 'yellow'

props['name'] = 'square'

layer.renderer () .setSymbol (QgsMarkerSymbol.createSimple (props))

# show the changes
layer.triggerRepaint ()

6.8.2 Categorized Symbol Renderer

When using a categorized renderer, you can query and set the attribute that is used for classification: use the
classAttribute () and setClassAttribute () methods.

To get a list of categories

categorized_renderer = QgsCategorizedSymbolRenderer ()

# Add a few categories

catl = QgsRendererCategory('l', QgsMarkerSymbol (), 'category 1")
cat2 = QgsRendererCategory('2', QgsMarkerSymbol (), 'category 2")
categorized_renderer.addCategory (catl)
categorized_renderer.addCategory (cat2)

for cat in categorized_renderer.categories():

print (" : N ".format (cat.value(), cat.label(), cat.symbol()))
1: category 1 :: <ggis._core.QgsMarkerSymbol object at 0x7£378ffcd9d8>
2: category 2 :: <ggis._core.QgsMarkerSymbol object at 0x7£378ffcd9d8>

Where value () is the value used for discrimination between categories, 1abel () is a text used for category
description and symbol () method returns the assigned symbol.

The renderer usually stores also original symbol and color ramp which were used for the classification:
sourceColorRamp () and sourceSymbol () methods.
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6.8.3 Graduated Symbol Renderer

This renderer is very similar to the categorized symbol renderer described above, but instead of one attribute value
per class it works with ranges of values and thus can be used only with numerical attributes.

To find out more about ranges used in the renderer

graduated_renderer = QgsGraduatedSymbolRenderer ()

# Add a few categories
graduated_renderer.addClassRange (QgsRendererRange (QgsClassificationRange ('class 0-
~100", 0, 100), QgsMarkerSymbol()))
graduated_renderer.addClassRange (QgsRendererRange (QgsClassificationRange ('class.
—101-200", 101, 200), QgsMarkerSymbol()))

for ran in graduated_renderer.ranges():
print (" - : ".format (
ran.lowerValue(),
ran.upperValue (),
ran. label (),
ran.symbol ()

))

0.0 - 100.0: class 0-100 <ggis._core.QgsMarkerSymbol object at 0x7f£8bad281b88>
101.0 - 200.0: class 101-200 <ggis._core.QgsMarkerSymbol object at 0x7f8bad281b88>

you can again use the classAttribute () (to find the classification attribute name), sourceSymbol () and
sourceColorRamp () methods. Additionally there is the mode () method which determines how the ranges were
created: using equal intervals, quantiles or some other method.

If you wish to create your own graduated symbol renderer you can do so as illustrated in the example snippet below
(which creates a simple two class arrangement)

from ggis.PyQt import QtGui

myVectorLayer = QgsVectorlLayer ("testdata/airports.shp", "airports", "ogr")

myTargetField = 'ELEV'

myRangeList = []

myOpacity = 1

# Make our first symbol and range...

myMin = 0.0

myMax = 50.0

myLabel = '"Group 1'

myColour = QtGui.QColor ('#ffeel0")

mySymboll = QgsSymbol.defaultSymbol (myVectorLayer.geometryType ())

mySymboll.setColor (myColour)

mySymboll.setOpacity (myOpacity)

myRangel = QgsRendererRange (myMin, myMax, mySymboll, myLabel)

myRangeList.append (myRangel)

#now make another symbol and range...

myMin = 50.1

myMax = 100

myLabel = '"Group 2'

myColour = QtGui.QColor ('#00eeff')

mySymbol2 = QgsSymbol.defaultSymbol (
myVectorLayer.geometryType () )

mySymbol2.setColor (myColour)

mySymbol2.setOpacity (myOpacity)

myRange2 = QgsRendererRange (myMin, myMax, mySymbol2, myLabel)

myRangelList.append (myRange2)

myRenderer = QgsGraduatedSymbolRenderer ('', myRangeList)

myClassificationMethod = QgsApplication.classificationMethodRegistry () .method (

—"EqualInterval")

(sonraki sayfaya devam)

6.8. Appearance (Symbology) of Vector Layers 41



https://qgis.org/pyqgis/3.16/core/QgsGraduatedSymbolRenderer.html#qgis.core.QgsGraduatedSymbolRenderer.classAttribute
https://qgis.org/pyqgis/3.16/core/QgsGraduatedSymbolRenderer.html#qgis.core.QgsGraduatedSymbolRenderer.sourceSymbol
https://qgis.org/pyqgis/3.16/core/QgsGraduatedSymbolRenderer.html#qgis.core.QgsGraduatedSymbolRenderer.sourceColorRamp
https://qgis.org/pyqgis/3.16/core/QgsGraduatedSymbolRenderer.html#qgis.core.QgsGraduatedSymbolRenderer.mode

PyQGIS 3.16 developer cookbook

(6nceki sayfadan devam)

myRenderer.setClassificationMethod (myClassificationMethod)
myRenderer.setClassAttribute (myTargetField)

myVectorLayer.setRenderer (myRenderer)

6.8.4 Working with Symbols

For representation of symbols, there is 0gsSymbol base class with three derived classes:
* QgsMarkerSymbol — for point features
¢ QgsLineSymbol — for line features
* QgsFillSymbol — for polygon features

Every symbol consists of one or more symbol layers (classes derived from QgsSymbolLayer). The symbol
layers do the actual rendering, the symbol class itself serves only as a container for the symbol layers.

Having an instance of a symbol (e.g. from a renderer), it is possible to explore it: the t ype () method says whether
it is a marker, line or fill symbol. There is a dump () method which returns a brief description of the symbol. To get
a list of symbol layers:

marker_symbol = QgsMarkerSymbol ()

for i in range (marker_symbol.symbolLayerCount ()) :
lyr = marker_symbol.symbolLayer (i)
print (" : ".format (i, lyr.layerType()))

0: SimpleMarker

To find out symbol’s color use color () method and setColor () to change its color. With marker symbols
additionally you can query for the symbol size and rotation with the size () and angle () methods. For line
symbols the width () method returns the line width.

Size and width are in millimeters by default, angles are in degrees.

Working with Symbol Layers

As said before, symbol layers (subclasses of QgsSymbolTLayer) determine the appearance of the features. There
are several basic symbol layer classes for general use. It is possible to implement new symbol layer types and thus
arbitrarily customize how features will be rendered. The 1ayerType () method uniquely identifies the symbol layer
class — the basic and default ones are SimpleMarker, SimpleLine and SimpleFill symbol layers types.

You can get a complete list of the types of symbol layers you can create for a given symbol layer class with the
following code:

from ggis.core import QgsSymbolLayerRegistry

myRegistry = QgsApplication.symbolLayerRegistry ()

myMetadata = myRegistry.symbolLayerMetadata ("SimpleFill™)

for item in myRegistry.symbolLayersForType (QgsSymbol.Marker) :
print (item)

EllipseMarker
FilledMarker
FontMarker
GeometryGenerator
MaskMarker
RasterMarker
SimpleMarker
SvgMarker
VectorField
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The QgsSymbolLayerRegistry class manages a database of all available symbol layer types.

To access symbol layer data, use its properties () method that returns a key-value dictionary of properties which
determine the appearance. Each symbol layer type has a specific set of properties that it uses. Additionally, there are
the generic methods color (), size (), angle () and width (), with their setter counterparts. Of course size
and angle are available only for marker symbol layers and width for line symbol layers.

Creating Custom Symbol Layer Types

Imagine you would like to customize the way how the data gets rendered. You can create your own symbol layer class
that will draw the features exactly as you wish. Here is an example of a marker that draws red circles with specified
radius

from ggis.core import QgsMarkerSymbolLayer
from ggis.PyQt.QtGui import QColor

class FooSymbolLayer (QgsMarkerSymbolLayer) :

def _ init_ (self, radius=4.0):
QgsMarkerSymbolLayer.__init__ (self)
self.radius = radius
self.color = QColor(255,0,0)

def layerType (self):
return "FooMarker"

def properties(self):
return { "radius" : str(self.radius) }

def startRender (self, context):
pass

def stopRender (self, context):
pass

def renderPoint (self, point, context):
# Rendering depends on whether the symbol is selected (QGIS >= 1.5)
color = context.selectionColor () if context.selected() else self.color
p = context.renderContext () .painter ()
p.setPen(color)
p.drawEllipse (point, self.radius, self.radius)

def clone(self):
return FooSymbolLayer (self.radius)

The 1layerType () method determines the name of the symbol layer; it has to be unique among all symbol layers.
The properties () method is used for persistence of attributes. The c1one () method must return a copy of
the symbol layer with all attributes being exactly the same. Finally there are rendering methods: startRender ()
is called before rendering the first feature, st opRender () when the rendering is done, and renderPoint () is
called to do the rendering. The coordinates of the point(s) are already transformed to the output coordinates.

For polylines and polygons the only difference would be in the rendering method: you would use
renderPolyline () which receives a list of lines, while renderPolygon () receives a list of points on the
outer ring as the first parameter and a list of inner rings (or None) as a second parameter.

Usually it is convenient to add a GUI for setting attributes of the symbol layer type to allow users to customize the
appearance: in case of our example above we can let user set circle radius. The following code implements such
widget

from ggis.gui import QgsSymbolLayerWidget

(sonraki sayfaya devam)
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class FooSymbolLayerWidget (QgsSymbolLayerWidget) :
def _ _init__ (self, parent=None):
QgsSymbolLayerWidget.__init__ (self, parent)

def

def

def

self

# se

self.
self.

self
self
self

self.
self.

setS
if 1

self
self

symb

.layer = None

tup a simple UI

label = QLabel ("Radius:")

spinRadius = QDoubleSpinBox ()

.hbox = QHBoxLayout ()

.hbox.addWidget (self.label)

.hbox.addWwidget (self.spinRadius)

setLayout (self.hbox)

connect (self.spinRadius, SIGNAL ("valueChanged (double) ™), \
self.radiusChanged)

ymbolLayer (self, layer):
ayer.layerType () != "FooMarker":
return

.layer = layer
.spinRadius.setValue (layer.radius)

olLayer (self):

return self.layer

radi

usChanged (self, wvalue):

self.layer.radius = value
self.emit (SIGNAL ("changed () "))

This widget can be embedded into the symbol properties dialog. When the symbol layer type is selected in symbol
properties dialog, it creates an instance of the symbol layer and an instance of the symbol layer widget. Then it calls
the set SymbolLayer () method to assign the symbol layer to the widget. In that method the widget should update
the UI to reflect the attributes of the symbol layer. The symbolLayer () method is used to retrieve the symbol
layer again by the properties dialog to use it for the symbol.

On every change of attributes, the widget should emit the changed () signal to let the properties dialog update the
symbol preview.

Now we are missing only the final glue: to make QGIS aware of these new classes. This is done by adding the symbol
layer to registry. It is possible to use the symbol layer also without adding it to the registry, but some functionality
will not work: e.g. loading of project files with the custom symbol layers or inability to edit the layer’s attributes in

GUL

We will have to create metadata for the symbol layer

from ggis.core import QgsSymbol, QgsSymbolLayerAbstractMetadata, .
—QgsSymbolLayerRegistry

class FooSymbolLayerMetadata (QgsSymbolLayerAbstractMetadata) :

def _ init__ (self):
super () .

__init___("FooMarker", "My new Foo marker", QgsSymbol.Marker)

def createSymbolLayer (self, props):

radius

= float (props["radius"]) if "radius" in props else 4.0

return FooSymbolLayer (radius)

fslmetadata

= FooSymbolLayerMetadata ()

QgsApplication.symbolLayerRegistry () .addSymbolLayerType (fslmetadata)

You should pass layer type (the same as returned by the layer) and symbol type (marker/line/fill) to the constructor
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of the parent class. The createSymbolLayer () method takes care of creating an instance of symbol layer with
attributes specified in the props dictionary. And there is the createSymbolLayerWidget () method which
returns the settings widget for this symbol layer type.

The last step is to add this symbol layer to the registry — and we are done.

6.8.5 Creating Custom Renderers

It might be useful to create a new renderer implementation if you would like to customize the rules how to select
symbols for rendering of features. Some use cases where you would want to do it: symbol is determined from a
combination of fields, size of symbols changes depending on current scale etc.

The following code shows a simple custom renderer that creates two marker symbols and chooses randomly one of
them for every feature

import random
from ggis.core import QgsWkbTypes, QgsSymbol, QgsFeatureRenderer

class RandomRenderer (QgsFeatureRenderer) :

def _ _init__(self, syms=None):
super () .__init__ ("RandomRenderer")
self.syms = syms if syms else [

QgsSymbol.defaultSymbol (QgsWkbTypes.geometryType (QgsWkbTypes.Point)),
QgsSymbol.defaultSymbol (QgsWkbTypes.geometryType (QgsWkbTypes.Point))

def symbolForFeature(self, feature, context):
return random.choice (self.syms)

def startRender (self, context, fields):
super () .startRender (context, fields)
for s in self.syms:
s.startRender (context, fields)

def stopRender (self, context):
super () .stopRender (context)
for s in self.syms:
s.stopRender (context)

def usedAttributes (self, context):
return []

def clone(self):
return RandomRenderer (self.syms)

The constructor of the parent OgsFeatureRenderer class needs a renderer name (which has to be unique among
renderers). The symbolForFeature () method is the one that decides what symbol will be used for a particular
feature. startRender () and stopRender () take care of initialization/finalization of symbol rendering. The
usedAttributes () method can return a list of field names that the renderer expects to be present. Finally, the
clone () method should return a copy of the renderer.

Like with symbol layers, it is possible to attach a GUI for configuration of the renderer. It has to be derived from
OgsRendererWidget. The following sample code creates a button that allows the user to set the first symbol

from ggis.gui import QgsRendererWidget, QgsColorButton

class RandomRendererWidget (QgsRendererWidget) :
def _ init_ (self, layer, style, renderer):
super () .__init__ (layer, style)

(sonraki sayfaya devam)
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if renderer is None or renderer.type() != "RandomRenderer":
self.r = RandomRenderer ()

else:
self.r = renderer

# setup UI

self.btnl = QgsColorButton ()
self.btnl.setColor(self.r.syms[0].color())
self.vbox = QVBoxLayout ()

self.vbox.addWidget (self.btnl)

self.setLayout (self.vbox)
self.btnl.colorChanged.connect (self.setColorl)

def setColorl (self):
color = self.btnl.color ()
if not color.isValid(): return
self.r.syms[0] .setColor (color)

def renderer(self):
return self.r

The constructor receives instances of the active layer (0gsVectorLayer), the global style (QgsSty1e) and the
current renderer. If there is no renderer or the renderer has different type, it will be replaced with our new renderer,
otherwise we will use the current renderer (which has already the type we need). The widget contents should be
updated to show current state of the renderer. When the renderer dialog is accepted, the widget’s renderer ()
method is called to get the current renderer — it will be assigned to the layer.

The last missing bit is the renderer metadata and registration in registry, otherwise loading of layers with the renderer
will not work and user will not be able to select it from the list of renderers. Let us finish our RandomRenderer
example

from ggis.core import (
QgsRendererAbstractMetadata,
QgsRendererRegistry,
QgsApplication

class RandomRendererMetadata (QgsRendererAbstractMetadata) :

def _ init__ (self):
super () .__init__ ("RandomRenderer", "Random renderer")

def createRenderer (self, element):
return RandomRenderer ()

def createRendererWidget (self, layer, style, renderer):
return RandomRendererWidget (layer, style, renderer)

rrmetadata = RandomRendererMetadata ()

QgsApplication.rendererRegistry () .addRenderer (rrmetadata)

Similarly as with symbol layers, abstract metadata constructor awaits renderer name, name visible for users and
optionally name of renderer’s icon. The createRenderer () method passes a QDomE lement instance that can
be used to restore the renderer’s state from the DOM tree. The createRendererWidget () method creates the
configuration widget. It does not have to be present or can return None if the renderer does not come with GUL

To associate an icon with the renderer you can assign it in the OgsRendererAbstractMetadata constructor as
a third (optional) argument — the base class constructor in the RandomRendererMetadata __init__ () function
becomes
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QgsRendererAbstractMetadata.__init__ (self,
"RandomRenderer",
"Random renderer",
QIcon (QPixmap ("RandomRendererIcon.png", "png")))

The icon can also be associated at any later time using the set Tcon () method of the metadata class. The icon
can be loaded from a file (as shown above) or can be loaded from a Qt resource (PyQt5 includes .qrc compiler for
Python).

6.9 Further Topics

TODO:
* creating/modifying symbols
¢ working with style (QgsStyle)
» working with color ramps (QgsColorRamp)
* exploring symbol layer and renderer registries

The code snippets on this page need the following imports if you’re outside the pyqgis console:

from ggis.core import (
QgsGeometry,
QgsPoint,
QgsPointXY,
QgsWkbTypes,
QgsProject,
QgsFeatureRequest,
QgsVectorlayer,
QgsDistanceArea,
QgsUnitTypes,
QgsCoordinateTransform,
QgsCoordinateReferenceSystem
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Geometri Kullanimi

e Geometry Construction

* Access to Geometry

* Geometry Predicates and Operations

Points, linestrings and polygons that represent a spatial feature are commonly referred to as geometries. In QGIS they
are represented with the OgsGeomet ry class.

Sometimes one geometry is actually a collection of simple (single-part) geometries. Such a geometry is called a multi-
part geometry. If it contains just one type of simple geometry, we call it multi-point, multi-linestring or multi-polygon.
For example, a country consisting of multiple islands can be represented as a multi-polygon.

The coordinates of geometries can be in any coordinate reference system (CRS). When fetching features from a layer,
associated geometries will have coordinates in CRS of the layer.

Description and specifications of all possible geometries construction and relationships are available in the OGC
Simple Feature Access Standards for advanced details.

7.1 Geometry Construction

PyQGIS provides several options for creating a geometry:

¢ from coordinates

gPnt = QgsGeometry.fromPointXY (QgsPointXY (1,1))

print (gPnt)

gLine = QgsGeometry.fromPolyline ([QgsPoint (1, 1), QgsPoint (2, 2)1])

print (gLine)

gPolygon = QgsGeometry.fromPolygonXY ([ [QgsPointXY (1, 1),
QgsPointXY (2, 2), QgsPointXY (2, 1)11)

print (gPolygon)

R " N ST R CR—

Coordinates are given using OgsPoint class or QgsPointXY class. The difference between these classes is
that QgsPoint supports M and Z dimensions.

A Polyline (Linestring) is represented by a list of points.
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A Polygon is represented by a list of linear rings (i.e. closed linestrings). The first ring is the outer ring
(boundary), optional subsequent rings are holes in the polygon. Note that unlike some programs, QGIS will
close the ring for you so there is no need to duplicate the first point as the last.

Multi-part geometries go one level further: multi-point is a list of points, multi-linestring is a list of linestrings
and multi-polygon is a list of polygons.

¢ from well-known text (WKT)

geom = QgsGeometry.fromWkt ("POINT (3 4)")
print (geom)

 from well-known binary (WKB)

1 |g = QgsGeometry ()
2 |wkb = bytes.fromhex ("010100000000000000000045400000000000001440™")
3 | g.fromWkb (wkb)

s |# print WKT representation of the geometry
6 |print (g.asWkt())

7.2 Access to Geometry

First, you should find out the geometry type. The wkbType () method is the one to use. It returns a value from the
QOgsWkbTypes . Type enumeration.

if gPnt.wkbType () == QgsWkbTypes.Point:
print (gPnt.wkbType ())
# output: 1 for Point

if gLine.wkbType () == QgsWkbTypes.LineString:
print (gLine.wkbType ())
# output: 2 for LineString

if gPolygon.wkbType () == QgsWkbTypes.Polygon:
print (gPolygon.wkbType ())
# output: 3 for Polygon

As an alternative, one can use the type () method which returns a value from the QgsWkbTypes.
Geomet ryType enumeration.

You can use the displayString () function to get a human readable geometry type.

print (QgsWkbTypes.displayString (gPnt.wkbType()))

# output: 'Point'

print (QgsWkbTypes.displayString (gLine.wkbType ()))

# output: 'LineString'

print (QgsWkbTypes.displayString (gPolygon.wkbType ()))
# output: 'Polygon'

Point
LineString
Polygon

There is also a helper function i sMultipart () to find out whether a geometry is multipart or not.

To extract information from a geometry there are accessor functions for every vector type. Here’s an example on how
to use these accessors:

print (gPnt.asPoint ())
# output: <QgsPointXY: POINT (1 1)>
print (gLine.asPolyline())

(sonraki sayfaya devam)
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(6nceki sayfadan devam)

# output: [<QgsPointXY: POINT (1 1)>, <QgsPointXY: POINT (2 2)>]

print (gPolygon.asPolygon ())

# output: [[<QgsPointXY: POINT (1 1)>, <QgsPointXY: POINT (2 2)>, <QgsPointXY:.
—POINT (2 1)>, <QgsPointXY: POINT (1 1)>]]

Not: The tuples (x,y) are not real tuples, they are QgsPoint objects, the values are accessible with x () and v ()
methods.

For multipart geometries there are similar accessor functions: asMultiPoint (), asMultiPolyline () and
asMultiPolygon ().

It is possible to iterate over all the parts of a geometry, regardless of the geometry’s type. E.g.

geom = QgsGeometry.fromwkt ( '"MultiPoint( O 0, 1 1, 2 2)"' )
for part in geom.parts():
print (part.aswWkt ())

Point (0 0)
Point (1 1)
Point (2 2)

geom = QgsGeometry.fromWkt ( 'LineString( O 0, 10 10 )"' )
for part in geom.parts():
print (part.asWkt ())

LineString (0 0, 10 10)

It’s also possible to modify each part of the geometry using QgsGeometry.parts () method.

geom = QgsGeometry.fromwkt ( '"MultiPoint( O O, 1 1, 2 2)"' )
for part in geom.parts():
part.transform(QgsCoordinateTransform (
QgsCoordinateReferenceSystem ("EPSG:4326"),
QgsCoordinateReferenceSystem ("EPSG:3111"),
QgsProject.instance())

print (geom.asWkt ())

MultiPoint ((-10334726.79314761981368065 —-5360105.10101188533008099), (-10462133.
—82917750626802444 -5217484.34365727473050356), (-10589398.51346865110099316 -
—5072020.358805269934237) )

7.3 Geometry Predicates and Operations

QGIS uses GEOS library for advanced geometry operations such as geometry predicates (contains (),
intersects (), ...) and set operations (combine (), difference (), ...). It can also compute geometric
properties of geometries, such as area (in the case of polygons) or lengths (for polygons and lines).

Let’s see an example that combines iterating over the features in a given layer and performing some geometric
computations based on their geometries. The below code will compute and print the area and perimeter of each
country in the count ries layer within our tutorial QGIS project.

The following code assumes layer isa QgsVectorLayer object that has Polygon feature type.
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# let's access the 'countries' layer
layer = QgsProject.instance () .mapLayersByName ('countries') [0]

# let's filter for countries that begin with Z, then get their features

query = '""name" LIKE \'z%\''
features = layer.getFeatures (QgsFeatureRequest () .setFilterExpression (query))

# now loop through the features, perform geometry computation and print the results
for £ in features:
geom = f.geometry ()
name = f.attribute ('NAME'")
print (name)
print ("Area: ', geom.area())
(

print ('Perimeter: ', geom.length())
Zambia

Area: 62.822790653431205
Perimeter: 50.65232014052552
Zimbabwe

Area: 33.41113559136521
Perimeter: 26.608288555013935

Now you have calculated and printed the areas and perimeters of the geometries. You may however quickly notice
that the values are strange. That is because areas and perimeters don’t take CRS into account when computed using
the area () and length () methods from the QgsGeometry class. For a more powerful area and distance
calculation, the QgsDistanceArea class can be used, which can perform ellipsoid based calculations:

The following code assumes layer isa QgsVectorLayer object that has Polygon feature type.

d = QgsDistanceArea()
d.setEllipsoid ('WGS84")

layer = QgsProject.instance () .mapLayersByName ('countries') [0]

# let's filter for countries that begin with Z, then get their features
query = '""name" LIKE \'z%\''
features = layer.getFeatures (QgsFeatureRequest () .setFilterExpression (query))

for f in features:
geom = f.geometry ()
name = f.attribute ('NAME'")
print (name)
print ("Perimeter (m):", d.measurePerimeter (geom))
print ("Area (m2):", d.measureArea(geom))

# let's calculate and print the area again, but this time in square kilometers
print ("Area (km2):", d.convertAreaMeasurement (d.measureArea (geom), QgsUnitTypes.
—AreaSquareKilometers))

Zambia

Perimeter (m): 5539361.250080013
Area (m2): 752000605894.2937

Area (km2): 752000.6058942936
Zimbabwe

Perimeter (m): 2865021.3323912495
Area (m2): 389250992553.95465
Area (km2): 389250.99255395465

Alternatively, you may want to know the distance and bearing between two points.
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d = QgsDistanceArea()
d.setEllipsoid ('WGS84")

# Let's create two points.

# Santa claus is a workaholic and needs a summer break,
# lets see how far 1is Tenerife from his home

santa = QgsPointXY (25.847899, 66.543456)

tenerife = QgsPointXY (-16.5735, 28.0443)

print ("Distance in meters: ", d.measureline (santa, tenerife))

You can find many example of algorithms that are included in QGIS and use these methods to analyze and transform
vector data. Here are some links to the code of a few of them.

* Distance and area using the OQgsDistanceArea class: Distance matrix algorithm
* Lines to polygons algorithm

The code snippets on this page need the following imports if you’re outside the pyqgis console:

from ggis.core import (
QgsCoordinateReferenceSystem,
QgsCoordinateTransform,
QgsProject,
QgsPointXY,
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Projeksiyon Destegi

8.1 Coordinate reference systems

Coordinate reference systems (CRS) are encapsulated by the OgsCoordinateReferenceSystem class.
Instances of this class can be created in several different ways:

* gpecify CRS by its ID

# EPSG 4326 is allocated for WGS84
crs = QgsCoordinateReferenceSystem ("EPSG:4326")
print (crs.isValid())

True

QGIS supports different CRS identifiers with the following formats:
— EPSG:<code> — ID assigned by the EPSG organization - handled with createFromOgcims ()
— POSTGIS:<srid>—ID used in PostGIS databases - handled with createFromSrid ()

— INTERNAL:<srsid> — ID wused in the internal QGIS database - handled with
createFromSrsId()

— PROJ:<proj> - handled with createFromPro]j ()

— WKT:<wkt> - handled with createFromWkt ()

If no prefix is specified, WKT definition is assumed.

[ SR

* specify CRS by its well-known text (WKT)

wkt = 'GEOGCS["WGS84", DATUM["WGS84", SPHEROID["WGS84", 6378137.0, 298.
25722356311, " \
'"PRIMEM["Greenwich", 0.0], UNIT["degree",0.017453292519943295],"' \
'AXIS["Longitude",EAST], AXIS["Latitude",NORTH]]'
crs = QgsCoordinateReferenceSystem (wkt)
print (crs.isValid())

True
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* create an invalid CRS and then use one of the create* functions to initialize it. In the following example we
use a Proj string to initialize the projection.

crs = QgsCoordinateReferenceSystem()
crs.createFromProj ("+proj =longlat +ellps =WGS84 +datum =WGS84 +no_defs")
print (crs.isValid())

True

It’s wise to check whether creation (i.e. lookup in the database) of the CRS has been successful: i sValid () must
return True.

Note that for initialization of spatial reference systems QGIS needs to look up appropriate values in its internal
database srs.db. Thus in case you create an independent application you need to set paths correctly with
QgsApplication.setPrefixPath (), otherwise it will fail to find the database. If you are running the
commands from the QGIS Python console or developing a plugin you do not care: everything is already set up for
you.

Accessing spatial reference system information:

crs = QgsCoordinateReferenceSystem ("EPSG:4326")

print ("OGIS CRS ID:", crs.srsid())

print ("PostGIS SRID:", crs.postgisSrid())

print ("Description:", crs.description())

print ("Projection Acronym:", crs.projectionAcronym())

print ("Ellipsoid Acronym:", crs.ellipsoidAcronym())

print ("Proj String:", crs.toProj())

# check whether it's geographic or projected coordinate system

print ("Is geographic:", crs.isGeographic())

# check type of map units in this CRS (values defined in QGis::units enum)
print ("Map units:", crs.mapUnits{())

Output:

Q