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CHAPTER 2
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« Digital Data —the geographical information that you will view and analyse using computer hardware and software.
* Computer Hardware —computers used for storing data, displaying graphics and processing data.

¢ Computer Software —computer programs that run on the computer hardware and allow you to work with digital
data. A software program that forms part of the GIS is called a GIS Application.
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2.2 GIS & ¢ AA|9]

GIS is a relatively new field —it started in the 1970’s. It used to be that computerised GIS was only available to companies
and universities that had expensive computer equipment. These days, anyone with a personal computer or laptop can use
GIS software. Over time GIS Applications have also become easier to use —it used to require a lot of training to use
a GIS Application, but now it is much easier to get started in GIS even for amateurs and casual users. As we described
above, GIS is more than just software, it refers to all aspects of managing and using digital geographical data. In the

tutorials that follow we will be focusing on GIS Software.

Chapter 2. GIS &7}
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23 GIS &2ZE{o]/5-§ Z= 1ol

You can see an example of what a GIS Application looks like in 15 2.1. GIS Applications are normally programs
with a graphical user interface that can be manipulated using the mouse and keyboard. The application provides menus
near to the top of the window (Project, Edit, etc.) which, when clicked using the mouse, show a panel of actions. These
actions provide a way for you to tell the GIS Application what you want to do. For example you may use the menus to
tell the GIS Application to add a new layer to the display output, as in L3 2.2.

] Untitled Project — QGIS
atabase

Ctrl+Shift+V
Ctri+shift+R

T spatial Book 1 Georeferencer. 9, Add Delimited Text Layer. Crl+Shift+T
patial Bookmar|
» [&] Home @, Add Post Ctrl+Shift+D
=y /2 Add spati Ctri+shift+L
@ GeoPackage P Add MS S "
§ s %, Add SAP HANA Spatial Layer.
@ PostgresqL o
: sAP HANA 1 Add/Edit Virtual Layer.

7 STAC @ Add WMSWMTS Layer. Curl+shifttw |
W MS 5L Server £ Add XYZ Layer.
@ wMs/WMTS

@ Add WCS Layer.

7} Add WFS / OGC API - Features Layer.
3 Add ArcGH Layer.

B, Add Vects
[1 Remove Layer/Group ctri+D 25 Add Point

) WFS [ OGC API - 8 Add GPX Layer.
&) ArcGIS REST Ser

0% 22: AR S AYS AT 5 Yk AH BEL BAGEE BAAL $§ X2 ol

As seen in ZL %] 2.3, toolbars (rows of small pictures that can be clicked with the mouse) normally sit just below the
menus and provide a quicker way to use frequently needed actions.

T2 dd - RREPPPE g 'Y T ER2RE
$+OL2“QOADL T=0wio ¥INVARYAIANENDO
ZLLOBRACE R0 oD HAATARK O

071 2.3: Buhe $5 0.8 Mol ssEel e BE 4 ol AUt 1Y 910 09 A S 7k BE
EEET S SEHB RS r

A common function of GIS Applications is to display map layers. Map layers are stored as files on a disk or as records
in a database. Normally each map layer will represent something in the real world —a roads layer for example will have
data about the street network.

When you open a layer in the GIS Application it will appear in the map view. The map view shows a graphic representing
your layer. When you add more than one layer to a map view, the layers are overlaid on top of each other. Look at figures
24,1925, 719 2.6 and L ¥ 2.7 to see a map view that has several layers being added to it.

An important function of the map view is to allow you to zoom in to magnify, zoom out to see a greater area and move
around (panning) in the map. GIS software also lets you easily change symbology —the way information is displayed.
1% 2.8 shows the map view after panning to the side and changing the symbology of the layers.

Another common feature of GIS Applications is the map legend. The map legend provides a list of layers that have been
loaded in the GIS Application. Unlike a paper map legend, the map legend or ‘layers list in the GIS Application provides
a way to re-order, hide, show and group layers. Changing the layer order is done by clicking on a layer in the legend,
holding the mouse button down and then dragging the layer to a new position. In 15 2.9 and “1 % 2.10, the map legend
is shown as the area to the left of the GIS Application window. By changing the layer order, the way that layers are drawn
can be adjusted —in this case so that rivers are drawn below the roads instead of over them.

2.3. GIS AZE9o]/-g8& 2] o|gt? 7
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v 0.01
— 1degrees

Cueenstown
i

‘ B 0GIS 2009

1% 2.4: A towns layer added to the map view

V] 0.01
— 1degrees

Jueenstown

‘ B 0GIS 2009

1% 2.5: A schools layer added to the map view

V] 0.01
— 1degrees

—
o N CUEEMSiOWN

‘ o oGiSTmoe/

719 2.6: A railways layer added to the map view

8 Chapter 2. GIS &7}
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- e CHUEENStoWN

‘ o oGiSTmoe/

1% 2.7: A rivers layer added to the map view

0 0.01
M 1degrees ¥
w
—
- - ?‘ = =i, Queenstown
=
- Y waQ
2 .
~

/F --..__J' |
* ® © QGIS 2009

1% 2.8: A map view after moving around (panning) and changing the symbology

2.3. GIS AZE9o]/-g8& 2] o|gt? 9
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A common feature of GIS is that they allow you to associate information (non-geographical data) with places (geographical
data). In fact, the GIS Application can store many pieces of information which are associated with each place —something
that paper maps are not very good at. For example, our health care worker could store the person’s age and gender on her
table. When the GIS Application draws the layer, you can tell it to draw the layer based on gender, or based on disease
type, and so on. So, with a GIS Application we have a way to easily change the appearance of the maps we created based
on the non-geographical data associated with places.

GIS Systems work with many different types of data. Vector data are stored as a series of X, Y coordinate pairs inside
the computer’s memory. Vector data are used to represent points, lines and areas. 1% 2.11 shows different types of
vector data being viewed in a GIS application. In the tutorials that follow we will be exploring vector data in more detail.

Raster data are stored as a grid of values. There are many satellites circling the earth and the photographs they take are
a kind of raster data that can be viewed in a GIS. One important difference between raster and vector data is that if you
zoom in too much on a raster image, it will start to appear ‘blocky (see “1 5 2.12 and L 2.13). In fact these blocks
are the individual cells of the data grid that makes up the raster image. We will be looking at raster data in greater detail
in later tutorials.

26 F3=HHAHLR?

oA o ol M iR W8 A2lsiE7ke:
* GIS & AFH st=dlo], HFH 2nEQoet 2] glo]HE Ade A~ Yyt
* GIS &8 Z21¥ 2 GIS & F8% 20|, o] & Tl A= HolHE &+ U5
« GIS -8 232 dRta o = v vf, Evf, W J 23 e 2 o] oA 5y
« 9E gl JAE dlo[E = GIS &8 Z2I170fA 2ol= #]2] glo|H dHtt.

« 2] Hlole = H] 2|2 glolE et ded & syt

24. AH8A AFE (5) ol GIS $-§ T2 A v
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0 0 ' 7

wn [ 1 degrees

"_3%'5 i kofaa .-
1 k\, 1 QGIS 2008

17 2.11: Vector data are used to represent points (e.g., towns), lines (e.g., rivers) and polygons (e.g., municipal bound-
aries).
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— Sometimes people do bad things to the environment, like dumping dangerous chemicals that kill plants and
animals. Using raster data from satellites can help us to monitor for these types of problems.
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HE A= £ (geometry) = AHES1A T FEIE 2AYY
o= olFojHYch X, Y H AHHOo=Z 7 3 ALE +
EAHE 2ol =92 25D 2 == A5

Th= oty 7] HlZ 4yt
A o] o] T JAHTEO

271 o] HAF o2 o] Foj A gl A HA
(1% 33 &%) 7t 48Ut H3140l 3
(polygon) 24| (1% 3.4

A%, o] & X1 E (point) A (L&
npx| ot 221 d o] Folstx] 9ke A, Zalakel (polyline) 747

= 1o
A ool 3 wAeh uhA et BAldo] FAT A9, vl EelE

Vector Point Feature

Point Geometry (indicates the x,y
and z position of the feature)

Point attributes (describe the feature)

Id, Name, Description

1, Tree, Outside our classroom
2, Light post, At the school entrance

St A 2 378 AHle oAl HE, ofAl M= e AR 7192 GIS 7t £35te H2 728 & & Ut (19

FERJE AAHE =8 uf) 7P HA dotof & -2 GIS oA EJIE=F HASH= 22 As) o] BA|Y Holr,
Zzof wat gt w7 Woks AR AU TAS o2 SojEAIth (W2 A HS HolFE) A%2 W] F¢
FRIE AAZ LA HdSh= o] a7t A2 = AFUh AT BE o 5202 S5 Eo]7HH,
Al AAS Ze2 o BASH= Ho| o Wol HA%

AAE A7) 98] ERIEE AHESIEE Hdeots 22 22 AS (AAE duhd dE|A Be7t 5he)
=3, (B AAE Bk AR ZIE AAE Aot Hol o w=7] giid) HWelAd a8 (HAF
22 EAE 2ol B0 E HA st A ol oF 57| wfj&of)) A 7 o] ALY
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Vector Polyline Feature

Polyline Geometry (a series of
connected vertices that do not form
an enclosed shape)

Polyline attributes (describe the feature)

Id, Name, Description

1, Footpath 1, From class to the playground
2, Footpath 2, From the school gate to the hall

2933 Eatele 9 AgE BAMEYUT A HAHL X, Y (R A 02 7) FRHE Y £4L
Eelghdl e Agddnt
3.2. ZAE AFE o AN _
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Vector Polygon Feature

Polygon Geometry (a series of
connected vertices that do form an
enclosed shape)

X—————X

Polygon attributes (describe the feature)

Id, Name, Description

1, School Boundary, Fenceline for the school
2, Sports Field, We play soccer here

4 Belze Belelolsl npibAE Ao BAAEYUt. shw Belze] 29 3 WAl oot
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3.4 22 AAE o A

Polygon features are enclosed areas like dams, islands, country boundaries and so on. Like polyline features, polygons are
created from a series of vertices that are connected with a continuous line. However because a polygon always describes
an enclosed area, the first and last vertices should always be at the same place! Polygons often have shared geometry —
boundaries that are in common with a neighbouring polygon. Many GIS applications have the capability to ensure that the
boundaries of neighbouring polygons exactly coincide. We will explore this in the $]%4+ (L[] topic later in this tutorial.
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The GIS application will allow you to create and modify the geometry data in a layer —a process called digitising —which
we will look at more closely in a later tutorial. If a layer contains polygons (e.g. farm dams), the GIS application will only
allow you to create new polygons in that layer. Similarly if you want to change the shape of a feature, the application will
only allow you to do it if the changed shape is correct. For example it won't allow you to edit a line in such a way that it
has only one vertex —remember in our discussion of lines above that all lines must have at least two vertices.
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Think of how you would create vector features in a GIS to represent real world features on your school grounds.

Create a table of different features in and around your school and then task your learners to decide whether they
would be best represented in the GIS as a point, line or polygon. See 3 3.1 for an example.

3 3.1: Vector data and geometry types
A A7 Age 59 99

=71 A
%74

25
71et

Create a table like 3 3.1 (leaving the “geometry type” column empty) and ask your learners to decide on suitable geometry

types.
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The geometry of these house features is a polygon (based on the floor plan of the house), the attributes we have recorded
are roof colour, whether there is a balcony, and the year the house was built. Note that attributes don’t have to be visible
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Roof Colour: Red Roof Colour: Black
Has balcony?: Yes Has balcony?: No

Year Built: 2000 Year Built: 2002

things —they can describe things we know about the feature such as the year it was built. In a GIS Application, we can
represent this feature type in a houses polygon layer, and the attributes in an attribute table (see L% 4.3).
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Attributes for a vector feature are stored in a table. A table is like a spreadsheet. Each column in the table is called a field.
Each row in the table is a record. 3 4.1 shows a simple example of how an attribute table looks in a GIS. The records in
the attribute table in a GIS each correspond to one feature. Usually the information in the attribute table is stored in some
kind of database. The GIS application links the attribute records with the feature geometry so that you can find records
in the table by selecting features on the map, and find features on the map by selecting features in the table.
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Geometry

Y

Foint Falyline

1H 4.6: St=ofl B

3 4.1: House Attributes: An attribute table has fields (columns) and

records (in rows).

EEEE

Attributes

Folygon

%44 Hols

Field 1 : YearBuilt

Field 2: RoofColour

Field 3: Balcony

Record 1 1998 Red
Record 2 2000 Black
Record 3 2001 Silver

o
X
O

Each field in the attribute table contains a specific type of data —text, numeric or date. Deciding what attributes to use
for a feature requires some thought and planning. In our house example earlier on in this topic, we chose roof colour,
presence of a balcony and year of construction as attributes of interest. We could just as easily have chosen other aspects

of a house such as:
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S ke wlol el o] 44 Qrell A 2l sliobat gt

ojH £/ Hlo l% gl o]l &= ARE-51R] 9b2 A} A él%é A7t Heas TestA 1 eEre] /sy
oS 59 EAE AA 0] B35 A4} atA (marker) (9, A, F 55) & 44F 5 9w 1A chd
GIS 9 A”ZJH £/ Hlol E°ﬂ ol 707 44 710 B Wi o 2 AAE Dejety W e Sk gl 12w
53 (graduated), ﬁ—i.‘- (contmuous) = s 43 (unique value) A2 71| SHE AHg-alloF ghutt, o] A HH
o] A5 sl A4 5] Al AL,
GIS 58 T2 HE 115 47 1 ol A 22 Wik (dialog box) = 53l #lojojo] H=s A4S
T AFUT of Yol 2] A4 2etdS AET 4= sy Flolojo] =Y faol wEt AR ohE
Ao e S gt oS Sof ZIE dololet nhA Aetd 2 HEY & QAE. el ¥ Belz
Zoloje] A 7] Aehed S-S AT 1 oAl (19 48 A) A2EL 79 A4 (dashed orange),
AR 5 AA (solid orange) 22 A0 2 2ol AEFY W A} & AEiSt 4= gl T Za2| 2 golojatyd
A$7] (6l 2ehel W A4S A 5 o AR erdych
= ayer Properties =
General Symbology | Metadata | Labels | Actions | Attributes |
Legend type Transparency: 0% (i
Label
Point Symbol
OOCO+XALxY T 4200 OEAZL
$ - 4 -BN+&$-J‘TI1BCEQEQIE|E++-M
tR2a7ALA s FOGHEOEAD20ED -9 10T
Rotation field Area scale field Size
[<off> 3| [<off> s|[2.70 2l
Style Options
Outline style —Solid Line =
Outline color _
Outline width
Fill color _
Fill style (-]
l Restore Default Style H Save As Default ” Load Style ... H Save Style ... l
[ ho00] @Cance | ok
Y47 HET AR AT A9, AR B Aol 4 gl o ¥ SA % ALGSHA 92 ) A2 Tk,
o
| :
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= ayer. Properties i£3)
General Symbology ‘ Metadata ] Labels } Actions } Attributes \
Legend type Single Symbol +| Transparency: 0% ([
Label
Style Options
Qutline style —5Solid Line e
Outine colr oy
oltine width 0.26 g
Fil color I
Fill style [ NoBrush 3.
I Restore Default Style H Save As Default “ Load Style ... H Save Style ... l
€ Help [ ~,/Ap[;)lyl [Q Cancel] [ 4ok ]
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Setting colours based on discrete groups of attribute values is called Graduated Symbology in QGIS. The process is shown
in Ilustrations ~1 4.9 and “1H 4.10. Graduated symbols are most useful when you want to show clear differences
between features with attribute values in different value ranges. The GIS Application will analyse the attribute data (e.g.
height) and, based on the number of classes you request, create groupings for you. This process is illustrated in 3% 4.2:
graduated colour breaks up the attribute value ranges into the number of classes you select; each class is represented by
a different colour.
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= Layer, Properties ]
General  Symbology | Metadata | Labels | Actions = Attributes |
Legend type Graduated Symbol + | Transparency: 0% ([ —
Classification field [HEIGHT :)
Mode |Quantiles 5
Number of classes l3 }%]
I Classify l I Delete class ]
980.000000 - 1120.000000
1120.000000 - 1240.000000
1240000000 - 1500.000000 [SELTCH |
Style Options
Outline style —Solid Line =
Outline color
Fil style =i <[]
| Restore Default Style | Save As Default || Load Style ... I Save Style ... |
© Help [@Applyl [Q CHHEE|H ok ]

¥ 49: 514 21 £ o8l TS 3 7] BT (class) B RS UTE 980m ofl A 1120m 742] 2]
S ZEM 02 1120m oA 1240m 7HA] = M 0 2 1240m o[ 4] 1500m 7HA]= Hep o2 78 At
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4.5 A& MAF A&

= ==

In the previous section on Graduated Colour symbols we saw that we can draw features in discrete groups or classes.
Sometimes it is useful to draw features in a colour range from one colour to another. The GIS Application will use a
numerical attribute value from a feature (e.g. contour heights or pollution levels in a stream) to decide which colour to
use. 3 4.3 shows how the attribute value is used to define a continuous range of colours. Continuous colour symbology
uses a start colour (e.g. light orange shown here) and an end colour (e.g. dark brown shown here) and creates a series of
shades between those colours.

H 4.3: Continuous colour symbology

A 7F AH/CI—(‘:—E]LU:L 1% 23 ¢l8)

1

2

3

4

5

6

7

8

9
o o)A ASHH S1A AL ATEHA, A% A4 Al2o] B Aol A ofFA Holx 3 ofFA ol
A BAE o] TRE T 411 o4 B 4 QU 2 2L dIHFE A8IA lele] S4e] A% e A

General Symbology ‘ Metadata ] Labels } Actions } Attributes \

Legend type Continuous Color 2| Transparency: 0% I

Classification Field: HEIGHT g

Minimum Value: [
Maximum Value: |
Outline Width: 0.26

I Restore Default Style H Save As Default “ Load Style ... H Save Style ... l

[ omy] @cance | oK

T 411: 9% A A% DYl SN X SS AeA A0S AT AU A
e AS A oJ51e, GIS S8 L2 Iglo] 1S HhEo 2 AHES 127 $I5t A4 57 (eradient) & A
AUt
A H .
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Apo] ojej o] el wl gebd At oS 59 Egke] 1000m o4 AZEA 1400m o4 Eips
534 AR So] QT & w, ghe] WS 1000 ol 4] 1400 AN LT H2ghe] A4S A0 AAsta
Hejzke] M-S AAMOR AW SHE 1400m o 7Phe gk 7H S-S AR ke Mo
223 Ak 2 1000m o A7He S 71 SRHLS £l Ak Mow DA AR (17 412
2 #xstAlL.)
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Sometimes the attributes of features are not numeric, but instead strings are used. ‘String’is a computer term meaning
a group of letters, numbers and other writing symbols. Strings attributes are often used to classify things by name. We
can tell the GIS Application to give each unique string or number its own colour and symbol. Road features may have
different classes (e.g. ‘street’, ‘secondary road’, ‘main road’etc.), each drawn in the map view of the GIS with different
colours or symbols. This is illustrated in 3 4.4: unique attribute values for a feature type (e.g. roads) can each have their
own symbol.

3 4.4: Unique values and symbols

5% B EE 9 e

Arterial route

Main road

Secondary road

Street
GIS 58 TR St A el of| #lojolo] thaf U HE-S AHGSIEE Musht, fUz HES
AT HololE 9 S AT GIs 7 S BEe] g HE he BE BAE I5S AT ohe £
BAd £l 550 B58 AT AAYh Tei 7 GAZo] A4 9 AR G 5 ik 17 4.
o] Z1 A AT
GIS 7} o]0l & 18 uf, A3 of lo]o] & 18] 7] Hofl ZF A o] £42 ¢S AP YT &4 Hlo]Eof A A= E
LT o] Zh-S e O 2 S o] ] = AT 2Fel ARt 2 (| EE] L A 0] H A7 ARAR) 2 2l

I8 AYJUt. 17 4.14 7} 21 A JY et
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Fayer Properties
General Symbology ‘ Metadata ] Labels } Actions } Attributes
Legend type Unique Value +| Transparency: 0% C——
Classification field |FEAT_TYPE :)
[ Classify H Add class H Delete classes HRandDmize CDIDrsH Reset Colors ]
\ ARTERIAL ROUTE
. HIKING TRAIL
-\ MAIN ROAD
OTHER ACCESS Label I
. SECONDARY ROAD
STREET
" TRACK FOOTPATH
Style Options
Outline style —Solid Line =
outtmecolor |
Fill style = Solid -
| Restore Default Style | save As Default || Load Style .. I Save Style ... |
@ Help [ &Applyl [Q Cam:el] [ & oK ]
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47 ZASFE HE
o 593t 4 Agslor U2 AASE Qe Aol DAY, A3 GeoSpatia) HoIE A&
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o HE A= &4 (attribute) < 712 1L Q15U T

o &4 (attribute) = ZAA| ©] &4 (property) & AF A}

o $4L2 HolE of A%EY T

o HolEY B HAE 2l Pt

o @E glojoj= g AA|uir} HZE skt ehe 1 2S TE YT

« Ho]89] 42 IE (field) =t1L Tt

e o= ¥, A3 A7 -2 A 0] 4 (property) = HEFHU T

« o= 27 2R (REHUAE) 1Y YA AR S TS 4 syt

o« A7 9] £/ (attribute) H| 0| E] & A5 A A E o BA HESE & A AFE 4 AHUT
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« Using the table that you created in the last topic, add a new column for the symbology type you would use for each
feature type and have the learners identify which symbology type they would use (see 3 4.5 for an example).
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H 4.5: Example Feature Types and Symbology

ANAR =5 A2 53
49

=7] ZAE FA A=

AGH
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& =4 H g o} &4 o ]Eig*g‘éﬁhj—’?i"ﬂ WS v Ut
7195 HAH, 1E1 =% (data capture), S| =% (heads-up), H|©]E&, H|o|EH]|o] A

51 7|89

]

1A = oA A dolg e ol ot 5Tt HE do]E Oﬂ 571 583 /i, = =9 (geometry)
44 (attribute) ©] lth= AME-S vl U T HE A Q] =52 A S FH] (shape) o $1%] & HHS=
HtA | e A 9] &4 (attribute) = 44| ©] 44 (property) (/\H/ﬂ-, 37] o] 55) 2 maAghc}

-

In this section we will look more closely at the process of creating and editing vector data —both the geometry and
attributes of vector features.

5.2 GIS H A H|o|E= o]EA #2782

fEm2 A, ATEAE, Te)0 1o £nESe 3717 B

Z2IFEYYTE ZF & T2 glojHE 1§ ot 2 :

A e A Bt b O] 9 %S . ipg JPEG O] 0] 2] & 2745kl ,%EEEWH% o2l o A E .odt
E-’F{- HE = doc YE —Er'—/\ﬂi Zﬁﬂ—d- A 011/]1:]-

Just like these other applications, GIS Applications can store their data in files on the computer hard disk. There are a
number of different file formats for GIS data, but the most common one is probably the ‘shape file’. The name is a little
odd in that although we call it a shape file (singular), it actually consists of at least three different files that work together
to store your digital vector data, as shown in 3 5.1.
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3 5.1: The Basic Files that make up a ‘Shapefile’

T A9
anp o AL E A2 EGS AFYLI,
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shx o AL GIS 8 me To] ARE O Wel 2 4 QA ATE JUAG T
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5.3.2 o) 2: SRS Tet AT 04 42 A% A7)
A e wet . S SHot Ao gty o s HH—E— E}_T'_ 7S wet a7 AY =S uet AAY
SHAZ. 9% 3 7]'7:“3]'1:]' HH A £F AFASF (Dissolved Oxygen) 5, EHX}—FL—rr (Coliform Bacterla) Mg, Tt
(turbidity) <=, AHA X (pH) 22 ohfet =215 SAS AUt & &4 A& AR A =8 ¥E A4 GPS
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P Ay
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For the attributes we would want a field for each thing that describes the sample site. So we may end up with an attribute
table that looks something like 3 5.2.

3 5.2: River Attributes

AZWs pH DO CB 2EZ A <&

1 7 6 o 3o} Patience 2009 ¥ 12 €1 ¢
2 68 5 Yy Thabo 2009 12¥ 1<
3 69 6 Y A Victor 2009F 1291

Drawing a table like 3£ 5.2 before you create your vector layer will let you decide what attribute fields (columns) you
will need. Note that the geometry (positions where samples were taken) is not shown in the attribute table —the GIS
Application stores it separately!

5.4 H|o] Q= Aol mutd B/Adst7]

GIS & of® AASS +1T A A
A, 1 oh SR ol 2
o) B4 105 o1215] GIs S8 me el LA 9 dolol i A i o =Y 4y
Aoz AR (13 53 & ZEFAR) ol BdolH BT Bz, B, Eeletel,

M) =g Aeghehs Eeyt,

Next you will add fields to the attribute table. Normally we give field names that are short, have no spaces and indicate
what type of information is being stored in that field. Example field names may be ‘pH’, ‘RoofColour’, ‘RoadType’and
so on. As well as choosing a name for each field, you need to indicate how the information should be stored in that field
—i.e. is it a number, a word or a sentence, or a date?

AFE Z2O9e to] B RO o501 YRE HEBAY stringy 0] 317 o], £2 olFol 1}
s} 0] o & 2 8- Agsiof rhel WE g o mArd S Aesof gt

The shapefile format allows you to store the numeric field information as either a whole number (integer) or a decimal
number (floating point) —so you need to think before hand whether the numeric data you are going to capture will have
decimal places or not.

Aol mumad e gAety] A upAet GAL (13 54 o Mol wle} Zol) FHe ShS Sefolu 4
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j New Yector Layer

File Farmat

d By

|ESRI Shapefie

M

Twpe

(@ Point

"
| Line

[} Paolygon

Aktributes

Marne

Type

[ Skring

Marmne | Tvpe

Type Skring
Mokes Skring

1% 5.3: 4 9] do]o]E A stelw oA o
A kg, 44 WEE FobshA 8
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(@saveas 2l
Laok in: |5y CH\Program Files.. I5\gisdatallocal [~ a =+ O __? E]

J My Computer = S0k _riversa.shp = S0k_spothgt.shx & house
= S0k_riversa.shx = boundary, dbFf = houss

| Adrinistrator =l S0k_roads.dbf =l boundary.pri = slivery
= 50k_roads.pr =] boundary.gmil = slivers
= S0k_roads.grl = boundary.shp & slivers
= 50k_roads.shp =] boundary, shx = slivers
= S0k_roads shx = elevation_p1000.dbf = touris
=] 50k_roads_pg.qgml = elevation_p1000.prj = touris
S0k_roads_pg.gml~ = elevation_pl000.gml = touris
= 50k_roadsoutline.qml =) elewation_p1000.shp =) touris
= S0k_spothgt.dbF = elevation_pl000.she = touris
= S0k_spathgt.pri = houses.dbF 5| bouris
= S0k_spothgt.qml = houses.pri = touris
= 50k_spathgt.shp = houses.qml 5| bouris
[«

|
File name: tourism_points.shp

Files of kype: | All Files (*) hd Cancel

Encoding: System -

&

a9 5.4 A Flololo] =Y £44& Aot v, t230] #loolE A elor ghutt. Alo]Zutlof FARE
e 9.

AJ7kA] vlof Qle Aol 2utd-& BAsiEE U oA GIS 58 T2 HA 29 845}
So] ofol g Eo Aol mutel o WA AHe)-S BASIA|ACE Fhiet. Ao]matele] w1 g
A Aok A2 B] gle) Aol muted WA A2 72 A0z vjdgete 17 e

UpA dlo]ElE FobsloF gt Alo] makole] Fobshe el L =ote ok T eAS 7 Aok g
1 = AH}7)

"
it co
>

2. & = 6] 1:1 01'7]

T3 A 2 ZRIE, Eefeiel 191l Eejutt) thE Yt
EAES A o129, DA B o) (pan) B S5 2 oom) EFE AN HolEE A= steln st Aok
790 2 slof gt 2] EIE A E7E SAShA Aok St T1ein b, W Srol A A EQIE =9
o] ebtd o S141E 9% peA WE 02 sl UKk, 98 2sH ol sht iul, o] Fels

S5 EQIEo] gk RE %4 dojd & geshu Byt (1955 FxakA L) 4 B ojd Hjo|€S
QJelslof &2 SHAlo] A7) 9FE 79 HE i v 95T H AT, U R B WES v 9% 49 of g o glolH 2

8% B2 wE] owaéfo]a}% A& 719l shof Fich
32 L] A9 ST A 9 el ol

4 Sfj/E4 TTE AR
Ho|A HolZ. =2 7“1}01- g Zajalol A7t A-st 2Hog
EO‘ HHWW w—fol 911’4% HOF Ht‘r =2 EAJof i3l o] AAA5] st Qe dHole TS Xb%o}ﬂﬂﬁ)
FH|7F o Sxtof 9l= —‘Eﬁﬂa}‘ﬂ%’ﬂﬂ 0}01%%%*2%4—‘3—““2%120}‘34*1 gZelg aelM g, W A ZES
St o Ho] A AME 2ol &2 mee s, npx] IREXH 5oyl FolEx 3}0101 B AyYyr,
A& afe A WE & 2T wjuict ol A HA1o] 7t 713143}. 19 5.6 0] o] A HolF1 YTt
gelS TEle o] EYntH, B npe A HE & 58 GIS 58 T2 HY 20|

48 Chapter 5. dj°o]g =3



Gentle GIS Introduction

Q) Enter Attribute Yalues el |

Type (kxt) [Lu:uok ik Poink

Motes (bxk) |'l.|'iew of the |ake]

955 ZRIE =& JAAotA s ZIIE Q] £A4-& Astet= Fo] & AYUH o] £A4 A2 ofef&o]
g glojo]E NS of A BEEES 7|Hte =2 byt
ol

File Edit Wiew Layer Settings Plugins Tools Help

T A CoREPRPPF k& - P k-
BN+ o F D 0QQ >

Legend

+% tourism_points

@ Fishing

“ o Look Out Paint

- @k tourism_lines
s\ Access Road

"\ Hiking Trail

. tourism_polys
Picnic Areas

- %] 50k_roads

: \, ARTERIAL ROUTE

L HIKING TRAIL

T\ MAIN ROAD

OTHER ACCESS

. SECOMDARY ROAD

STREET

' TRACK FOOTPATH

£ (% @ 50k_inlandwater A 5

[ = ﬁ_g
el o “E'06is 2009

[85]][ 25.05624 - 32,0846 | Scale |[1:15036 ]|[j@ Render [i@]

836 B S § A Wb, o olol WYY ) Aol £IE SHT s T
AR EASH URO AR 2AY S glguTh A el 2kt A9 (MO BA) 0h LT

et A 24 80] 2

5.5. Alo|Zutdo] H ol F715}7] 49



Gentle GIS Introduction

AL, Tw HIE AHE ARk HATHEAsA, A B2kl AR et 4 HolHE deishe
o] = Rt

B2|28 UA St TS Beletele YASHE I A o] SaEU T Bulolq BT WA E7E ALE o}

ok Hol thEUn. 1oln 237014 £9S 19 1) GIs $-8 Z2age] QA 2a e Aatis
HEQ.
R ANE GG 5 AZE AAE Fo15He A 1 BIE, Beletel B B2 44 =18 BYSHII L BL

293 o th A1 E Zeurtd gy
o oAt 71 A7t itk A HY 2 &/d s ool &
GIS 28 m=z ;o] 5t= tj AT *HE Ay E flojol & = %*?—_}

Adurt
5.6 S1=9] Tl A|Efo] = &)

o} 7|71 o] GA S whEkgittd ofu] do AR, W o] 7|E o 2 AMEE 4= Sl ohE AAI7E flohd AAE
FhA o2 FoaA 12l AL B AU of BAC et £ o2 Bl sl Shit (@ A EE
914 4 22 A 2E Holo] vl Hlojo] 2 A8 S At el ol ool #x WO AHgel AL,
A 2E Flo]of S 7HAI Skt B¢ Sl 2 H o]0 o] A S W Floloj & whet 1 £k FUH o] S =Y
T] Z]Efo] = 2+] (heads-up digitising) ©]2F o}, 719 5.7 of] & 1}e}t l5 4ot

(] Quantum GIS - 1.0.2-Kore 4 =] o3

File Edit View Layer Settings Plugins Tools Help

L EmAdd -~ RREPPLE wR& - 17 Fo
.uuumﬁﬁ rd Mo D aQQ

gt Sl 0@
(T L=
E‘ @& heads_up_roads S Hegrees)

El 8. coast

[%]| 257781336647 |[Scale [[1:37061 €3]I Render y

O 2 ARgShE Sl = HAEe| = 2. 94 8= HESHA G AR E met 1

50 Chapter 5. djo]g =3



Gentle GIS Introduction

5.7 TIX|Eto] = Hlo] B2 AHsH T Ao = 2

HE fo]E & A o= ETE P2 YA Eo| X Ho|ES A
2olE W2 ofyH, vl FH|E a2 gyt fx|gro]=
ALE 1 @ F92 AHEGIA Fol AE 13N oz ©
AAE wret 2H Yot gof g7 22 A2 o] 8ol 2t
o2 HAFE A2 E] o] HE ol WA= 7 AA = A
FEsH 18 582 HA Q.

ek Adyth GIS A&7} of =i 25

glol&& ol&sts #A2 @ Hlol= 9l Fol
= (puck)©l2h= 54 AHE AHESIA A =9
Q1 8 ZAE} AefalA T2 A=A shlghie,
Fe olmelo] AR Hol o5 A YL

1% 5.8: GIS W72 71 A=A A& " Aero] =57 91sf g A Eto] = Hlo] &3} H-& Ayt

AAE A et ZTHH, o] Trof| A -2 7]&S o] 84 glojoo] AES AT & d5Uh HEst

AE-Z AestH W AnE o A5 gloleE o & olsiE 5= & HYth

59 354¢ ZAI=

T A B Y4 I 22 v S Folo]E AFESIA HAEfo] = A St 9, Sl E Flelojrt

ZﬂEH_E-_ 287z (georeference) ALt o S a3t Atz XWZ‘ZQ | 0101—‘:— G s S8 T2
B 24 ndlg 7|gro 2 W 1 Qtof] &3t 92 2 mAH YT 19 5.9 = A2 A FREA] k-2 o|n A&

y_oqz-v 91T},

E o]l o] AT UH AAE FET 5 oW A A A APF FH 02 S Z Ao} Bt AL
Flofetal AL, HE Sao] tiek od SUA siEel, oleifo] UEe 1350000 %HA AHg el
=z

HloTE £ 1:1,000,000 2 2.2 F49t JH{oll A tlole] & HA|eto] =3t= 22 otF A A Ayt

5.7. TA|Eto|= Ho] 28 AL TH|Ero] = 2] 51



Gentle GIS Introduction

oA E AREStE 2o T84 &2 Ad=
SEA Y AW 2 A 257 2 oln| A2t
ZE ‘i@l u o2& 9k oln|AE HEEOoR

9 59: AR Y AEol Aol A A2l
A2z olmlA 2 (FFA) w2 AR S 48] G
AASol 2 A7 9 AU © 42T ZAL,
AEHE 3 AR AAL Hlolel7 H5tala] g Ao

mlm l-o_“l

510 7= HiHWHL2?

oA o]l o)A Wl 8-S AelshB7ta
. TAEro| = 2 & AR 0] =g Ul 4 of @ A A1 AFE A o] AFEE A = 0 7 73H 5=
5y
+ GIS Hlo]E1 2 Ho|EjHlo] & o] wi whal & AAY 4 gt

. &3] AR EE T ;o 7k shbs Aol mute e, AARE 3 7} o4l (.shp, .dbf B . shi)
Hose] 1yt

o A W Hojo]E AAdst7] Aol WA s glojolrt EA 2 =g fu &4 I HEE Al Fofof
At

e T f92 ERIE, EEE £ = %3]1‘} 7t shrt 2 4= YT

o« 42 AL (integer) (HAIAS), 545 (floating point) (N Z5), FAE (string) (Tro]) E= %

249 A W Rel A £ 1207 o 1 ok &4 4o ojRolyyth 2 ARt of

e
42 wrEgho

« TA|Efol= £ 1 Wil AE olu] A S ol g4 W $l (OOOD, orientation) & Al Z3157] $14)
A= Hxeto] = 2 o] A3 2t}

+ GIS MBI w2 Fo] A|wolq HrE 533517 919 T et = Hlo]E & AL-8shE Tt

5.11 T=ZA3|EA|tH

7R} PRS0 Q] Aol g B 7HA] ofolt]ef 7} gLtk

.« olef R AZtel 43l Tk, 8t oF el 3 o] gl ARE] B8-S A RAA L. 6E Sof ot
2, 314 A o] 91, 24 0] W)X B Wolw. M THE Y f 952 Aol RAA L. o4 SIS
P9 5O Lhro] 2} 1ol ST AAES W AN SIsHIA L. 2 TFA S AL dlololS
%t ofsfal] A= Al=atslreln shAl. o4l BE 18] dolol g shiet 1 Flel WA
A2 sl nAL!

 o1220) 47 Gl Al g Aotk 1 Aol mel 2 AES AHHUAL. GRS & AT
AR o] £ A 2t AEL AT FAE A 71 ZIA 0. 2 AE] Hof t . § 1A 5
e 2AE 2L, GIS §§ T2 IPOR dolHE et the o2t HBe 1 BB

52 Chapter 5. dj°o]g =3



Gentle GIS Introduction

HolFE W MEoRAL. $YHE AdS AT 4 ey I8 A4S A4Sk b GIs 5§
U7k
=] K

=
il
I

i)
o
oo
o
s
32

ST 5
AL, L 91 94

HA
odl
ol

3 92 2o ojg] o]
AR A gske] ohe 2 £4 WEo] o] B2 HoAR. o)A EHAC AR o] =L ufe 17 ve, 2 AX S
AT 2 QS 2t AR Gol 2AE AR 2AN Q. olA] B Gl Ee] A wA| Do] 2 £AE A1

7% 58 st BE F7bel 4RE Hojdos g,

5.13 H gloj= 77

QGIS AHAF AFAHE QGIS oA oA We dlole] tx|etol = 2he] & shex|o] thgh Bk AAet AR S
SE 3t gy

514 th& S92

S Thglo] A B2 g Hlolel 71 291917 T2 GIS ol A o] u] 2] Hlo] el o] B A& 2 QL= o] el o
R3] A e At

5.12. 7|2 A 53



Gentle GIS Introduction

54 Chapter 5. Ho[g &3



CHAPTER O

SH2E HofH

2. #H2E dolH# £3l91A] 1811 GIS oA o] B A 2o]=x] o5|5}7]
= HaE, QA AA FAL 914, o] A, A2 E

o] Aol AL e YolelE AAS] AvugrgUct We ARt YAAS EAs) 95 59 (EQIE
Eejetel, BT & ALGots W, dAE Holei A whEsE SR dAHE Axge] (Holeti
SHo) WAS 2 o|2oj A, 2} A afg o] Aush Feio] ek ehl ke T gtk (13 6.1
2 Faspie) ol BAel AL oA dAH HloleE AL £-8¢H Leli oA el dlo]8E ALg ot
Wol o] Lk A]of ol e olo] 5 S 2pa5] b B A& ok

28 HolEE ofE Gelo] AR A%Ho|AA 4 HE A B 4 gl ARE wEd2 F 1) GIS
2.8 ma 7o) Agsl gt BE HolHE £rhels BelolA 19 6.2 & #e AUt o] E7o]
e %, mw 9 AE2e] B 53 2L PP A4S mdeit § xE, Zejztd U B A7}
85171 S1AITE, o] EAGE wE A2 BAs] ofeS b2 A7 A 5 ASU T S Sof o]

2AL T AT AERolA e Wals nUrh B2 7 274 998 7 thelgh ol g Ao}
47 AEAT, o] AASE DY B 2E2 Bestel HYNA 2o gt of e ArSo0] LA E

1% 4 ox ol I ol 2
o,
lo

& AU Hstel W AR S5k Hofstm A AFel S gro] Ag7) o)
AA 7t FAoEA S (9Hd 5] FAsHA ke) AAE BASHS b A Tt of
A e 240 A4 9 W) Wl Aonith BE AL pE Zelyo: oz
aPel o] BAS M-S WE go] B A1 s} S18) aitiet Aeleke Askslof gk WU e,

A ol BAASL AT 5 5Tt B Awsol v
#) 6] AR o] & B o] Fojsl] 91317 (backdrop) O AHESHE Utk A

T
o
[N
_O|L
n
E\l
i
o
o

>~

55



Gentle GIS Introduction

Raster

nPi:(eI

0

=

o
o

_ Columns d

a9 6.1: HAE HolHAlE (Aoletilk oh) A9 (V=) Gt (M=) Po= o]Folx syt ZF AL
218 9 9S vetdi, gAo] 7H g2 s 2|9 9] 2E 542 vepd U T

1% 6.2: 743 (landscape) o] Hol= €5 AAE2 (o &5, =2, &) IIE, EQ], 8202 47
BAT 4 U 28y HE o 1E1§ ”04 5t7] o8] Fk AFULH olE Eo] X E o9 2HSH
57197 EQLOR? FORL HolE B9 v 742 o B &7t Q2 ThoF §2 X Hof AA d&54o0=
Ha}ol= glolH e oty rH EH’\Ei glo]E 7t &5 A" & Ut

56 Chapter 6. € do]E]



Gentle GIS Introduction

g Folutr] wjo] #e dlojo] Hof olu]AE AHESHA WY o WL oulE AU AEE HE 5 &

o2 dlolels AAA (@ 914 G G A A EAS BASHE o] Fold Bat ofulet, F v F42lel

ofe]t|o} & HHBHE Bloli Fol g th o 2 S0 e~ H Hlo|H S A4 o H Ao AAle] DA 249 A
9. 2 2ele]

rehR AL, ol Ae] sh 91842 BARG S QlguIch o] 3 e 2E HlolE1 2 S8 4
7} AL AR T2 Ze—ol 2 Sol 3 AFAS 1 1A 10 7b] TR -E@T et

I8 6.3 oA o7 F53t ojm| et Adte Tl B E HAH e AolE HoFE dE & 4 sy

© QGIs 2009

0% 63 Ede] G ol (9%) & uE AARE IS ofele AT AR AT 6 $-8%
gelc}, Bl E5UTh d2H dolH 22RAT dolnalst 2ot gauAolnrol 3 4 B HA
7182 AN gL Hel s A 2E dlolold g Ao obd ol Y 4k Yt

6.3 AFFx FY

o
1o
ol

rr o X, to, o rjr

Az Aeolet ofnlx B dAH dolgMle] A7 Bel 9] Aok oltlelA ANHALAE Felst
YUk ol 917 AR G A9 D He] AFEUL. GIS 4 T2 10| A2

917 A RE AFEAA AbAlo] W AFo] Haker 9170l e ghuc, dubeo: ofd 1% Aui of
A4 mAo] S, 2 HAle] X W 217, 2 BAle] Y A7), 183 (72l d A o]
7z o]0l YUt GIS 98 T2 Iwe ofd @ of Bl AR E A1 A3kt §17e] HAH
BASEE guh daE & Az gul fard Relthis Ao gk el dee 4]
A7t g,

ko N nmﬂ
od & N H
Jﬂf&m\oﬁ.;

R

6.4 Z2H HolH Y 225

N5 T 1
gAYt T A9 A9 HY 7|7t ofE A 9S GHA 7]A ofefjef et itz &S of 2, 29
AES HAFEE A4 AYFE LS U 94 982 40l A+ AxE 294 E4 YAE 7Het
2|75 FoHA Tt oh=, 4ol AYr A& .olg ASE T
1% 6.4 o Hols A T2 E4 FEHUR AEdUtt o2 v 7] = 1404 BiAEH dlolHE 8 5o}
42 AAEAL (remote sensing) 2 T T}

rir 2 i ok o

HY JAL Ao HAUYE Bl
g ghEo] duty w228 HoF+= A= &Y Ay BwE AL
Asyoh 718 (G4 9] HiEE Aot AFEE) 7 73RS Ao A 33 HlolH & o] &alA Hat 7
B Y TEFE AT Al &9 HAHE LD X ST (1H 6.4 x) o] dAJof| A (7t
(E7F) ol A Adgsti=) BT (interpolation) 22 2 AE A 7|H-& AFgo= 497 E5Y T
7

Hlole &§45o] HolelE AHga] 418 ERO = Fhstel 57 thel e Hole 2R e Pie deolHE
A A9 gt oS Sol B2, A, A4 (O0) 2 7l W Hele AL A3 g sl
2 9150] o]l Ho|HAEL 9 Hebe 4E Fo] B % Q=% 517 518 dole Ao Ak HAS gt
Y 5E QR B o] UL 54, 3 AHgAE ofo} shi HHS Bl T A3 ARG B Yol EAT
2 ot §-8FITE. AH8A7H HlolElE olasr] 9o &4 Elol B2 oo} st S et Hlo]e| S

Ny
F}Oﬁnmlm

bl

1%

o

P
%0,

6.3. A= Y 57


https://ko.wikipedia.org/wiki/%ED%8A%B8%EB%A3%A8%EC%BB%AC%EB%9F%AC

Gentle GIS Introduction

St2 H|H]o| A& (Hartebeesthoek) ©l] 9+ CSIR 94 <& AlH.
A Aot Fof o]n] %E}%E‘ECHV‘HE}

dHaH ZHo g Algste A2 Aed ok sy A Hololrt ¥y &4 HolHE 7HA AL e e

71¢] 7] W24yt

6.5 57

GIS oA 2E #AH Foloj= 249 F7HIA T (spatial resolution) & A ot= 1AH 3719 A (M) S
ZRRII . of el o] 22 Hol A (17 6.5 4F) ol 0IA|E B the BhEHOZ (17 6.6 %) S5 o] AHo]
e Ee

IR 65 94 B 25 v BIA R,

ol ] x| o] FRFAEL of el @elo] o5 AR E U AATA HlolE| 0] A%, 1E o]n] 2|5 Bk dl ALgH
E0] SPOT5 9142 - 5Alo] 10m x 10m ¢l 0|12 & Hg 4
o}

AlA Q] AFoFo] “‘7]'°H"]'E§ AAHt} dE o]

Ay oE 94, AE MODIS = B4 & 500m x 500m 25 o]n| A2 A&tk FEAH] AL,
A 3717} 50cm x 50cm J E‘E syt A4 sk 2717t 31*3 HA-& AWshE o]n]| 21 & L F T (high
resolution) 2t FUt}. ofu| 2| oA =2 0] AlE ALRFS dolE 4= Q7] ﬂi—‘?—Ol . »A sl 377t
w2 HA-S A 5h= o] v A=A AL (low resolution) 217 ?j'L]E} ] n] 2|7} B o Z= = 4| E A}eko] ofo] L]

O
=

o},

e B
olo 1%,

oo Hlr O dool & ur
ohrlo ox SN Morlo

)

lo

Hu

rlr

o

il

N

N

o

¥0

rr

o O

r <]

B[}

AofoF o= Fa AFgs 7hedl shus, a7 E= A
Q3 x 3 WA 7)) YAES AZHHEAL

Chapter 6. 2 H|o]H

[$]
o



Gentle GIS Introduction

1% 6.6: SHA|T t 2 o) A B o]u|z] & o] £11 9]

NE =

JEL

pSIR==
==

o

2 % gl

rr

el @A e BE AEE Ao A wmeo] 229 AAE AFsoF gyt ofA] dotze]rt
AAZ AVSFE Ik x Thkm DA 27]9] 261 S P RA 8. Folwalste] WL oF | 219,090km 2 JHct.
= opie] AFEsL BE AUE goeln sterl A0 120 B AF A SAE-S A soF gheb Eeuth
4 2718 294 e d A7 o] 24 2/ AU

Nr

Sometimes using a low spatial resolution is useful when you want to work with a large area and are not interested in
looking at any one area in a lot of detail. The cloud maps you see on the weather report, are an example of this —it’s
useful to see the clouds across the whole country. Zooming in to one particular cloud in high resolution will not tell you
very much about the upcoming weather!

P, B2 WAl PAL TP A9 AYE d2E dlole S AgsE BA7L F S Uitk ofmKeA
oj® ¥ Az AHEslr] 35 gy &y},

6.6 ~2HEH

o

A

gzg 7t 2= FHE 7R A ARES B oW, et Z]- AAE AHESiA A3g, =3, 181
S AAFUT oA A2 ARlS AT g HeAY AT of 4, =, F (RGB) FEE AIAA "]’%}
o= AT 4 Sl ol ] HolFUoh AEE= H2d 29 0] ]‘:'} ©] RGB AH = 7' A4 WE
(band) = AAEYtt.

AYE] -2 RGB TP 2 4 Gt ol sate] i A AL AR e 2t
A0 S Aol bz o ol 5 Ao gl At 8 G G4 %3
AL, AFEE FES A4l o] v = S0 J= Bolo] ARRIgE B & Bolyztg. F AdE
= gl g9l thel tlolHE 2 &st= ‘341/\1’:1 o|u]| 2| & &3] thF-EF (multi-spectral) ©] 7] 2|21l g

HOMWJ*M“EEHET 9S 71 Eote 42 W 8 5 sy A8 &9, Hods 54
o (OO) & AlHsl= o

%‘ifﬂlE%J b5 eSS
o WE ol A2 Al EE
T2 JHe g Fog o
EAGY. HAE ofnA]
.
o] 2|7} HH
olu]z|2] z} =
et 713!

= 5 e e
JEAN2 715

L o
Lo %
Y &3 M r]r nok

T
=
;O
r
r-[m

:|o
o &9;
e
o T .o
o)

sorr
o
=

711 900 GIS o] 4 o) 58517 uizo], e oe] Hofel
—‘?‘—94 2 = 70 Elolojete Bt GIS &
3 7H 6];,0]:'/\1 71—71—_4 HEE 14/\14 l-;AH ;GAH OE

=
p) =
TE HAH o AHEY 4T (spectral resolutlon) 2t

m[n

lo

o

Ho =
b

Eoﬁ”
Dﬂ.ﬁ
M gy N
0,
r‘rﬂlhim
=
[3S &=
o H s
)
%,
IH;E

7 735, o] & M X (grayscale) || A2t RE= 797 }“V‘QE} CIRGES
7}3_] WSO Aol & o ZY5HA HolF7] sl A A4 ﬂlﬂ‘% (false ¢ lormg) S Hge S5
Q £ QA4 (pseudocolor) ©]1]Z] 2tal 27| & 3F

JQ.

6.6. 2HEY YT 59



Gentle GIS Introduction

6.7 H2E oA WE = HE

e glolE of et AollAM, S 2F ol HE 7 #lo]ol2 AFgstes do] WAl AR Sy WY AAE=
R eto| 2% 4= Q1= 7| (base) &2 AFESHTHA Ho| &

F=oln oA HE] AHE 2HF 02 FE6t= g HFE RIS AR S5 Sy B2 T2 dR
AHEL oful A A QG AT Fels] T ML HolFUzke. AR B2 19 o|of g8 FA
AL WELE o}A] 1 ZntE ME] A2 AT GO R olel 99l /158 g Sebe (101 5%

Aot 2 o
oFF- Hl4%) GIS 2T E golell At A3t 4 gléU e,

=]

6.8 HE oA e = HE

o] Yo £ 5 2 A F o] Bl & Mesh Ao] 88 AT YLt B2 We 3o A (Y v Hlo] g Tl
492 %4 del7t ad e DAL QU TR, GIS HAEAClA] GIS Ho]El & ATt
A WEE AE TUoR WHsts Hol §2AUTE o Tad AE Eulolehd BAE ofn]x|g we
Agko] 71 o | EMgHGIS A TE o] glolw 22| AR Elo]H 1 olu] 42 & 2 97] fRo|

o
©

RSN

tiets] @2 B4 =7 9 dolE et @ ARG 4= gl A HolHE AU dE &1 A8Y
e SEE -lgr—/F (OO 249S HAEE AFESIA THE 4= 54 ©o] JEE o AFS EH= HY5+9
(watershed) & S} (stream network) &) A& A4S 4= 5Tt
U 9 A Hopof A B AE HlolHE AFESA F2E A4S TEshE Frt BEUH oAl ol sF Y
A4 05%}% 72| a1 o] ol A ZFgo] 2 ZpetR] F=A]E Ao A sl YA T IR E o & X A% AE
A= HAH HolEE ARESA E7z§ 2194 dupt ZQE HAQAT AJAE 2HS & dsHH
A HolE = Ad HOFOﬂ/‘ﬂ:-— - FoUth. 2 31 Y (ZF gAo] ol 7k "l Sl
HAE §3) B4 AR S5 Al A9 A S S Q& ofof et 7 Fast Ao 2 9 £
IdFS JFTT F U5y
6.10 353 A=
ol AF3U=ol, Ao e HAH HolH= HFE Y T AFAE Bo= & 4 AFHTh
6.11 T3S vjgivta?
1A o]l 1o A o -2 H el

o HAEH dolEa AT 279 HAE o] 12 E (grid) YUYt

o AE HolE = AEFH 02 Yot AH £ HoF7]o S5

o A O F717F fAE 2] S E & A F YT
o HAE o]m|2]= Sht oo WIE & H 9lS & dsUTh 7 HEE St 37 992 ARk

Mz g JEE 9 A5y

o A HolE 7} AA7] (electromagnetic) AHE H O] A2 thE J oA YL MEESS T = AL

0|5 T35 ofn|x| 2t gt

60 Chapter 6. A H Hjo]H



Gentle GIS Introduction

- TEEY ofn| o MIES b 3 A ARe] oz B 4 Qs AN, S, JHoR BAT 4
ol th

« T WES 7h o] A 8142 ofm| Mk Fhic,

+ GIS & B HE, 3)4% o] Ao R EAT 5 G5yt

6.12 = sfFATH!

7R} A0 @] Al uhe B 7hA] ofolH]of 7} gLt

o BALSE SAEL ofE AR A2 HolHE AU, ofF A wH HolHE 8T
EEEERRES

. SISOl AAAE T2 AL 3719 EHAE AL
st o] A Bt g A 9lo] FEAE A%
S B 5o 5 x
EUAE AN WS

A7t BAEER? 274 () o 277 A e 2

ol F“J
o

)

><

n
12

tA
fr |
_1\1

14
ellgces)

flo 13 15k

~> i 0_>£l4
4 o
ofl
b
RS
N
El:l =
S
ol H:l
iy el
iy %
.
2!
rel
ol
ol
rr
2L g
H
D
Rl
_O|L
o2
o)
o
>
%
9,
fllo

Jo
ofl
o
=
rdl fo
o -
Ir
)
2 |l

G 2 G AREI Gl AS, AR FoIZ AGHA AAH dlolHE ol 4
bR Folol AAZEE ARE 1o A 2. 7} Apell 4L 9l gl 2l of
HOAN 0. S Axp} thehfi go 2htl7} QrkA 0 olekt e oA Q. o
Ao] GIrkd 1 o]ek ke Mo Q. s At A7 FrlZ Hol glrte 2 5
B} O 2 2t 21212 A S A . 2 BF 2 7h ZAH QA0 1 olehe ghe 7
#
-

0 0]oh 3he 7H Ak 202 AahlAl e, A de] Biehe, ot %74 0] |2

2
L
2t
rlr A

L)
< E
2y

ofl rot %0,
L
2o
off
dr
lo r

-y
o
Hl

N
=

O~
ih)
ne
i 2
2

)
o
~Now
T I

=,

B O X o
tlo Sl o

r

2
o
oZ,
™
fincy
i
R

6.14 o gjoj2

X
ac)

SESE

¢ Chang, Kang-Tsung (2006). Introduction to Geographic Information Systems. 3rd Edition. McGraw Hill. ISBN:
0070658986

e DeMers, Michael N. (2005). Fundamentals of Geographic Information Systems. 3rd Edition. Wiley. ISBN:
9814126195

Website: https://en.wikipedia.org/wiki/GIS_file_formats#Raster_formats

QGIS AH87 AHAE QGIS oA oA 28 Hlolel HefskiAol] g Rt 4Ag A1
iz,

fjr

SZata

6.12. =S FAITH 61


https://en.wikipedia.org/wiki/GIS_file_formats#Raster_formats

Gentle GIS Introduction

6.15 O3 T¢g2?

& DAL 2219 Hol8] AL BATAR Wel AAS Ao|o] BAS o] BA 0| §F 5 ULAE HASH]
<15) $14F (topology) & AHA 3] 4w E Ay},

62 Chapter 6. A H Hjo]H



CHAPTER /

273 (O0)

&

=, e glo]Hel A 14 (opology) & I35}
F9E:  WE, S, S 1A, 1 0%, A W, 29 AR, B AR

71 78

A4 (topology) 2 GIS o[ A A2 AAH E= AR E AA| & (XN E, 2|2}
UerdY T 9141 = 943 719Ee] dlojE & Y AJEro] = 2 9] (Al E

Ao A 5| HaHA eFethEA] k) 958 BAIski 44 5he B §-8 3 th. B4 (network analysis)

7o 9 590 F7 BAS et d) Sigol Baghc
UROR o -2 2Tk APFHBA L. B EFo ANE B TS WA B2 thg 5ol S HES A
SHE 7VE Aol 2 AL BT d9 A5 AE (19 7.1 F%) HEA THE 7FEe A AQE B
AP 7he 5 A1E Folok Fuith. of HAA oj AR ofte] M S BHT 5 kAo da
Sl AR (Fol) 7t B a T AQUth AsHE AEE B, Be] FHsstehs 2e el do.g g4k

S Bdskn YU,

F= ZET IR tet AR 2 1Fo=2
=, 22 A A4 (border) Aol 8] & (gap), E=
L 21 YA @7 7hed) skt 22l 2 W7 (EE
yOolH ZRJAE (L&) o A H 1A HohA] e L7 AUt 2kl Atolof Bo] £Ash= 79 oA {4 <
T% (undershoot) ©]2}1! 5}, 2flo] Hafjof & o} el v oA B 79 2 H% (overshoot)
ok (1% 7.2 & FZ5HAIR.)

=)
0%
N

o fo
u

30,
)
orr
42
]
)
ri
N
To
o
o2 |

2,

i

Ir
ol
)

°
Mo
i

o Wi
S
O o
iy
>
lo,
ojx
)
o|
flo
1=
o
e
i
£

J

U
)
o
2,
=
i—‘:
O
K
il ol-n‘l
2
o]

e

L

63



Gentle GIS Introduction
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29 7.2; GAFolof & i etol 2 W ool AT HakA) e A9 AH% (1) o] AAFUL ofH
2relo] A Eolof ke 2hel YujolA] Bt 29 285 ) of BATUL, & Ealpe] BAUEo| Eele
AA AN AASHA S 2% 27} sliven(3) o] AAFU .
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1% 7.3: (1) Topological editing to detect shared boundaries, when moving vertices. When moving a vertex, all features
that share that vertex are updated. (2) To avoid polygon overlaps, when a new polygon is digitised (shown in red) it is
clipped to avoid overlapping neighbouring areas.
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SESE
¢ Chang, Kang-Tsung (2006). Introduction to Geographic Information Systems. 3rd Edition. McGraw Hill. ISBN:
0070658986
¢ DeMers, Michael N. (2005). Fundamentals of Geographic Information Systems. 3rd Edition. Wiley. ISBN:
9814126195
Aol E:

* http://www.innovativegis.com/basis/
* https://en.wikipedia.org/wiki/Geospatial _topology
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84 2+ ghutt.
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B Aohd 117 8.7 & XS 4.
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RIS FHEU A9 71EA (Ex A eA) & BF0lA AlZtsto] = 12U A] A& Sael A gl A
=5y E}. 1 o5 AeAse 23 240 55 EE AROR 0° oA 180° 744 SAHgYT 23 2o Al
M0 ghe HAd mig 3-8 Zr oA AR 4= Q7] el 2 P H T A S 71YSHA L. o
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Ao A, 1) 3w AT AEA Shzk EESHE A7} 91 10 7 B sk ARt FAG T dRFoR
IEUSE A Aolo] Adle g ow gopid] Fol s AN BE 3000 Fre ool
Sl Bo g A 4 9 7 o2 BRI (22 4L 71 A 24z,
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1% 8.7: ko] Wt =3} 12U 2] (Greenwich) & F5h= % 2} 2 A (prime meridian) o 4] A|&}Sl=
AEHO= o] Fol A A|e] A

22 #FFEA= 2o 2 7Y Hom Fogynt AR Aush=2 /i £ XY B9 & AU (119 8.8 9
AXS FxoHA Q) dRFH o R 2SS X, —I_Zl%% Y 2H2 Ut 3 A HH5A Q] A9, It ez 7 2far
S EohE o] 27U ol 2R X ot Y =3 gyt 72 =& 3 Ak 27He AT (13 8.8 9
LELRSFIESAL) 79 T00] HuE BYE HE IIEEX Y Z AEE 29" 5 sy
Z 4
F %
¥
A (xlylz)
(x/y)
¥
X
9 8.8: 2 AH A9} 3 A 23 A
WL (A o] Y& o] B9 XA (projected coordinate reference system) = GHFA 02 AHr 4ol EX AL
2

o 1, S oA Ty el G0 TE B X S A0 2 1
A EAUVE R (o] 55 o Feof e o A% Jo) S A% A Y He BEOE 24

o Z7Fsh ), o8 dhetof A ‘/’rO]-JlE]ﬂ- Ho}=tof A 7~]- #~0]+= UTM(Universal Transverse
Mercator) ﬂEﬂ]ﬂ'% 3 FzA o sl A stRAlEUH.
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8.6 UTM HEAE ¢ AA|9]

UTM(Universal Transverse Mercator) £t A 0] 912 Ak Aol E4 A Yyt ojuf Y 4 o Lt
Z7tetal X 32 A& s 445 Sy UTM 3 A= A4 3 98 Y ‘:]' é ]:IL 71‘17\1101 4
AHEEITHE QU Teu oFo' Rl o] Aotk dEto A AR dlRol, (e 7
219 A5 2t Ao}, A 9 HA 9 ofj o] YetA HUth YR AT f5S o
MEZoR AL 6 & A Ui 60 719 45 1Y (equal zone) © 2 LHsUth o] UT
timeridian) & A|2Fo.2 (A7 180° 7} 1 ¥ F9)) %02 thA] vt Ake A &
oS YUY 19 8.9 & FXohA Q.

19 8.9 1 19
gof gy o
F UTM Lo

ol, Hotm a7t Fota2 53 2| A3tol7] 214 7S] UTM 1+
33S, UTM 34S, UTM 35S 12|11 UTM 36S YU T 79 HE Fof

_4_400

15 degree east

21 degree east

central meridian
eentral meridian
central meridian

33 degree east

iy

h
o ,
338 Noosas L 35S 36S

4 8.10: Hotm 72 =2 A= F£YJ517] 95
F99] F4 A (A A) dytt. “‘“’7} x = /A 29 (Area of Interest) S _%_/‘] ot A 01‘4‘:]'.

SH

o2 Solal 19 8.10 o W7 x 2 BAH A A9 (A0 Wl QL2 21 Hus
g X192 UTM 9 358 of YAIst gyt = =52 a2lstal Feet 24
FEA R UTM 79 358 = AFgsfjoF gt

HH UTM 222 9121 79 12 (35) @ ulE 292 #5 (V) & 192 8F (X) ¢t &= Zdsfjopqt eyt
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N
H o
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HE (northing) 7t o|3F AT of| A1 E ST Y712 2] 7 2l5 vl G2 vetd grdych 8% (easting) 7t
S AEH UTM 19 9] F4 A A (A k) o A5 E i Y1714 2] A& o]E] @9l 2 vepd grd Yt UTM
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. W 5 olgh A7 EAS 2 A YT Fol B PFE 237 9] BAHE 2y,

o QA W EGYE EATAR, R B EGY L AT ER] F AL EG3] 915} A =S
Aot

C W Ege Az 1gel A1 ghaskn el BET 5 etk B 9L 2w A, A, Aae
A2 AU B £ Al o] BE 54 FAl] BT i gla

+ ZHEA (CRS) & FHEE Tl 224209 £ ol ol FA A7 4He] 44 9179t AAHEAE Holgct

» AEARNE A 2 T b Go gtk A SEA o £ REA YU

« ANZEEGL GIS 9] 7502 dlo]ofEo] A ThE AuAR £ et T Aol 5 FHAY

% oA g,

8.10 =X3fFA|oH!

ZAAret e Eo) A Al s whet R 7EA] ofolH o) 7} JlE Ut

1. QGIS & AI&sHI AL 2.
2. Project [7] Properties***[2] CRS |-l X1 No projection (or unknown/non-Earth projection) /-2 A 5] A 2.
3. FLE A Aol AT A2 ThE B ARER glo]o] 2 W E B A L.
4
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o] & Fojolg EuetA A Z2AHE & HIAE AAoH SAHANEGS
tH) ojE o] dojuf=2] KA Q.
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ARG S G AR 9 A9, SIS W G 4EY ARG FeiE 5 dgUth. AFEL FolS
Folo)4] 959, 92Y 103 PRl Fgo] Yua0 2 247} of P B oA Ueds) Kol A4 o, TS
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8.12 H gloj& A7

AA:

* Chang, Kang-Tsung (2006). Introduction to Geographic Information Systems. 3rd Edition. McGraw Hill. ISBN:

0070658986

¢ DeMers, Michael N. (2005). Fundamentals of Geographic Information Systems. 3rd Edition. Wiley. ISBN:

9814126195

* Galati, Stephen R. (2006): Geographic Information Systems Demystified. Artech House Inc. ISBN: 158053533X

HAtol E:
* https://foote.geography.uconn.edu/gcraft/notes/mapproj/mapproj_f.html

* http://geology.isu.edu/wapi/geostac/Field_Exercise/topomaps/index.htm

QGIS AH-8-2F A1 M = QGIS oA o B A ) £ 2F S sheAlof et Eot At A HE 5

8.13 T} TY2?

e oA -2l A% A4 of tisf 2bAs] A& A gyt

sk gy et

8.12. H ¢loj& 77
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CHAPTER 9

A e A2

& 27:. FZHHolHE 3 A AF-E o551
71 9E A% A&} (map production), A &= X3 (map layout), =2 =
e (legend), A= 24| (map body), A &= T2 (map unit)

tf (scale bar), ¥$|E (north arrow),

9.1 7|8

A Aol Fo] oF F ol Ak 8a5e-Wa T §lo] GRRloHE ofH ofuj]lz] o]

= RIs
Hjdst= b8 WSt A= HE GIS o gist AE2Z Q1 v o] gl=
= Aol W 9 BE o] Sle) A
A&e] FF LaRE AR
(map border) 7} 155 H T (ZLH 9
F71 5 Q= Ve 842
AsYrth old gA4Eo] o %]

)

29053 2| 22 9 Abgro] A4l

AL FAlg Aot Hel g o] Ejo} A2 A7)

rr
R
H1
o>,
il
o

s AZFE YU d2o] A ks 3 AEE 455k o a8 0]
T 913, 54 9], A 2 (acknowledgement), ~L
)

o Sol AZHY (graticule) Tt W £GHY o|F FEA) Fo| 9L
2 gl Abge] Aol BAH ARE AT 5 LS wobrt A8
2E AL ZAPF AR 7P F o FEAUT AR ARE 91 97 vhgel %, ThE paEL
49| 922 il A w FAZ olefF 5 YEE i ATL Guck ol 59,
L X

= AX
4791, AR E sHYQl P Ei
ofof gt
1 A% A

81



Gentle GIS Introduction

Title: Common map elements

0.01 degress

T

North arrow

Scale bar

Legend
Buildings
Map border e .

Contour lines

Lakes
i

Rivers

Roads
Other Access
- Track Footpath,

ACknOWIeg ment Data Source: Glior Fd

1 3 EHA (FH o 2 BAE) A QA RE Al A A, ), S, S g, Ak 1eal

9.2 Al52 T A9

A% ABL g Faguch Sea O00) 7t AzolA g 84 B4 2 4]/ Rk 4R
Sl=eholut v sk = A 2. AR, At s A=l FAIE 3 deol PobmA sfof v

9.3 A& BAE 9 AA9]

The map border is a line that defines exactly the edges of the area shown on the map. When printing a map with a graticule
(which we describe further down), you often find the coordinate information of the graticule lines along the border lines,
as you can see in L% 9.5.

9.4 &= HE 9 AA|9]

A map is a simplified representation of the real world and map symbols are used to represent real objects. Without
symbols, we wouldn’t understand maps. To ensure that a person can correctly read a map, a map legend is used to provide
a key to all the symbols used on the map. It is like a dictionary that allows you to understand the meaning of what the
map shows. A map legend is usually shown as a little box in a corner of the map. It contains icons, each of which will
represent a type of feature. For example, a house icon will show you how to identify houses on the map (see L% 9.2).

Hlejol] A ThE 483 ofol 25S AN AR BE FAS FRYSE sk 179204 348 B2
metilo 2 Aol o 2910] 9o cie AR E woiFo] 18] A A3 (O, spot heighy) & 5
AEE B 5 %t 19 2R Awk uge] 547t Gk SAT ol AR, o] AEE BAZAA F7}
200 B 4 91 748 50 913]8 o150 ol AATI AL, £ BE A% o] Y2 AT /1S ofo] 2.2
BN, HAGIE o A 2R oldel7] 4& BolE S AL T,
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“ITOURIST MAP

% 1730 Sefo] Kol At 2t Awe] FA,

== W E (compass rose) 2t =2l WolEe F U & (), A (), & (O), & () = A=
TJHAYS T EE A dolA 55 g L9571 fl6 AH-E U
Oﬂla =9 GIS oA FES] ul= o5 HXol| gl 7HEs Ak FolMes o4 A5 e o o=
AJUH. %l e E2e AR ol e 92 225 3l Aol §&f Jle 42 ]E*}Oﬂ/‘i 9
2 o

2
olefol & AT T4 A% QL 71A19L FETHE A= Aol Al ez e &4 S

9.6 =22 t] AHA|9]

2| I Aol A AA AlA A ] A&
+ &) 2 ZAFEYh ——7-?—@3 og o= 3dT & J5Ur} A& %?‘i T2, o %f'r—,
Tl = Dol (19 9.3 & ZZshA 1)
S IR A = &o] 2ol= WHOoE 2k ARG 2ol A olsid 4= ATt FHol AFUT
%;q ° ‘3‘1]%‘4‘3} o2 MEfz]= B4 =3 (representative fraction, RF) © 2
= 2| &9 9] vl &= Ut YT o E E°] RF #ko] 1:25,000 ©]2tH
Al AlA Q] A& A 2] 25,000 £2] 1 olgk= =AYyt (1™ 930
—5‘1—4 a2in (scale denominator) &}1. gt AT o] Al A} eA=

%Oi—rﬂ d‘%ﬂr.

ot 4
r&"

A& Aejor AA AA 0] A A
E”ﬂﬁﬂﬂﬂﬂéﬂﬁ
0

2l o
4 Ml

H A by
&
o

2 Z] . (small scale
I (large scale map)

2 B

gﬂmmﬁaaum
g
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b 55
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i

Fel 4

>,

ol

R

a) (1 centimeter represents 250 meters)

b 1: 25 000

0 1000 2000 3000 4000 meters

I 2 a0

c)

—

IH93: A SHSOE=, Mrles, B0 1Y B Iz 9T 4 54

A= BHE oE S4H 1:10,000, 1:25,000, 1:50,000, 1:100,000, 1:250,000, 1:500,000 &2
AZEUT o7 ZEAolAL ofE ojmalztar A& Aolx 24 A2ls 2 Br 2 Fo AR AA
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o49] A2 U B Holeke Ev
o W F2Ho] 125000 ¢ A% Al 100mm e A2t Sk, A AA 2] Azke et o]
Ak

[100 mm x 25,000 = 2,500,000 mm ]

This means that 100 mm on the map is equivalent to 2,500,000 mm (2500 m) in the real world.

A1 520 ke Al 4 AL 5 ol & Aol of AT AH Yl Seiioh Ag et 1

9.4 7k 2 AN YL} £ AEE L 27] A9 H2 o] gLt A% o]u| 2|7} o AT AHE BAlSHT .

A5 S0 50 A% QS 5g AE AA G 0 R B SAsHA AET 5 glguTh LB ol Aol A
57

Falget

Ao Aol 2ol ook AT Hol A 18958 s e

O9H 9.4 F AL7 22 2G9S AR o2 202 Hogyn, A& 2k 32 1:25,000 °]1, LE2&£2
1:50,000 LYt}

9.7 AL TS o AA| 9]

A &o] ARl T (acknowledgment) 2ol TR HHE 7H] MIAES F7H 4= Q5 UH. A& Sof AHE!
dglo]ef o] 4 1 et HE = EEZ}OM 7%, AA, o2 A XlEE *M PR} T2 A A dElFE T
Lol & Hyrtct ogjio] A1 Qe vk AL E B E} H, F71, A I A= E AArER] QtrhH
o] HA%. I A=t gEoli 11 50 Wo] AthH o o] EAstA] =, e ofdf] EATH Ak gl
7ol B2 5 of3 ek 2 £k Ut 38 713l I A E UJ%‘}ML AHEE dA "HobE 1
7|2 A=tali A dHlolEH 14!1%%* A= JM HP‘U 21Z7F Q=R BolE X FU T

0.8 AXAL o A4 3]

ﬂll

(o]

Az Aol B 7\]'7]' 7+ W] (spatial orientation) 5 T $A4] & & Y= AT Ao SHAZ AEQ] e

ety ol A= 7]z°§”' = sy C‘ﬂe =il 73}]’4 ﬁco] 2170] 1= PPN F e A S

Herd 4= Al 0431—5—0] TR o = HIAE A ;‘V‘q"]’ o 2% Fo] 54 A& AEs 7\]’ St 7,

53t Zo] WobH "y ok "9k 26.04 T/ & -32.11 l-T;Oﬂ 7}77]'01 A= 7HE2 1902 E 5t lr—EQL
7FESYT LA, (17 9.5 = HESHAlR.)

l
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-32.9 -32.10 -32.11 -32.12 -32.13 32.14

26.02

26.03

26.04

Rl WG Fol 7 9ol 34U A FE LS, B, B 54 53t 2 BE AH9} ) s oh
21Ut} o] of e o] AT 4 Gl Tkl Lt of e e A0 2, 4 W 0] i el i A Al 0] o = A ol M
TS S BA 4 L RS S Sieich RE Feio] 217He 4 B S A T ot
A2 7PsT @ A A4S A ARE S M2 GE §39 SEL EQUES AT, £451,
rolgtsyd. A= A9 e et =7t 244 2199 A& g FEATIE e FH R =7t ARA o]
. 9
[TTT
: CEses Si

I3 9.6: A= th2A FFE AA. %52 Evteldl 4 (Mollweide Equal Area) FFH, L %52 80| E 714
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D, 2wl oA £ o] 5L F7FeHA] 1 ol§E ola 4 A Utk SEALolH S
o thE 2| o} e 4 QA S5 ol 2. oS So] 52 Eiulelat o] gl AR L 2B 5T
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St gotof @ BE YRS BASY ARSHEAR olsfsly] 43 & 2uhE (LS A gL 417
G o SEE TR, BE L e oA e M T B, 1] s o
olo}7| £ 5 a0l the) Aok FUTH oS ST e, S i} AAte] B B @45 ofu
Aesor &2 AR Gtk oA RN o] EL AEo] B o sk olsld 4 G, 2 AAH
Q) A =2 A 2 AUt
9.11 FALZ wi}L?
ol A ol BelolA] w2 Aol a:
« A% A ol Fol § % gl W AT 2 AT TG
o AR W A, B A, e, S, Welmet 2Abe] Wiy e,
. %22 A5 g]0] Aot AA] A 0] AR A O] Hl&-E Lk,
- Ao W B (7, vE B &) 2 BAFU
o Aol Gl BE ABES AU,
C AEE B AR E s & GashA A sk gt
C AR AWA o AAFBES 912 54 Tl
9.12 T AsfFATH
7ot s So] §A Al whe B 714 ofoltlol} iyt
+ oJ29| OIS o elefio] 41 GIE Ao10] WE o]0l 5 A} BE A9, SFo| EE EE 4B
59 e Az OE Wd 22 590 o2 AET 5 A SlshAL. HE 4450 2ES wEy,
=12 A7} A oA 42| 615 71 4171 obd 2 Gl ofol 2L o maefolofof ) Aol RAI A
« SPYETHA Fo| §H A G A LS ZWARAA L. A% AB-S BASET, oW GIS o] S-S Bl T3
422 22l A 10l oA 44 clol2Be venn e Bl de. e} jo]e] spuley
S o] Rele] A M 7] %2 ol o)A A ES ElA 2AsHIA 2. W Eelo] A QGIS 214
2W7|2 Aol AR A% 2P-L A RAA Q.

9.13 A= A

A8 4 ol AREE QLY. oW AGmeE o] §e)4 SIS W Ao] ohl EeE 4 elevch
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9.14 T gloj= 77

AA:

* Chang, Kang-Tsung (2006). Introduction to Geographic Information Systems. 3rd Edition. McGraw Hill. ISBN:
0070658986

¢ DeMers, Michael N. (2005). Fundamentals of Geographic Information Systems. 3rd Edition. Wiley. ISBN:
9814126195

Aol E: 7] (7))
QGIS 4§ A WA E QIS oA o] BA] w8 ARroh=Ao] gt weh 4AT FRE S8t e,

9.15 o3 T2

5 THof| A= GIS B AF&SA oGA TR B £2 A
213l #E 24 (vector analysis) ©f| Tl & 2HA|5] A HE A}
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cHAPTER 10

& 52: HE FIt 24 A Q] 1 2] 9] &-8-3 o]5fi5l7]
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There are several variations in buffering. The buffer distance or buffer size can vary according to numerical values
provided in the vector layer attribute table for each feature. The numerical values have to be defined in map units according
to the Coordinate Reference System (CRS) used with the data. For example, the width of a buffer zone along the banks
of a river can vary depending on the intensity of the adjacent land use. For intensive cultivation the buffer distance may
be bigger than for organic farming (see Figure “1 %! 10.5 and 3£ 10.1).

H 10.1: Different buffer distances to rivers based on adjacent land use.
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AF§T % Gl AFE 7} TP, A FE NS oS4 A Fue] 1 992 P HEAA 0. LNLS
o1l A o A4 AR S wet B AT Ao 27 ABE AT kS, A48 o] §H EA AFEL olol LA A

10.9 T ¢lo]E A+

WEE
* Galati, Stephen R. (2006). Geographic Information Systems Demystified. Artech House Inc. ISBN: 158053533X

¢ Chang, Kang-Tsung (2006). Introduction to Geographic Information Systems. 3rd Edition. McGraw Hill. ISBN:
0070658986

e DeMers, Michael N. (2005). Fundamentals of Geographic Information Systems. 3rd Edition. Wiley. ISBN:
9814126195
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¢ Chang, Kang-Tsung (2006). Introduction to Geographic Information Systems. 3rd Edition. McGraw Hill. ISBN:
0070658986

¢ DeMers, Michael N. (2005): Fundamentals of Geographic Information Systems. 3rd Edition. Wiley. ISBN:
9814126195

* Mitas, L., Mitasova, H. (1999). Spatial Interpolation. In: P.Longley, M.F. Goodchild, D.J. Maguire, D.W.Rhind
(Eds.), Geographical Information Systems: Principles, Techniques, Management and Applications, Wiley.
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CHAPTER 12
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Lerato Nsibande —Video Presenter. Lerato is a grade 12 scholar living in Pretoria. Lerato
learns Geography at school and has enjoyed learning GIS with us!
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Sibongile Mthombeni —Video Presenter. Sibongile lives near Johannesburg with her young
daughter. Her goal is to continue her studies and become a nurse. Working on this project was
the first time Siboneile used a computer.



https://kartoza.com
mailto:tim@kartoza.com
http://www.nature-consult.de
mailto:otto.dassau@gmx.de
https://kartoza.com
mailto:marcelle@kartoza.com

Gentle GIS Introduction

105



Gentle GIS Introduction

106 Chapter 12. A&7} & 7|92 AR



cHAPTER 13

GNU 21§ 24 AH& 3174

1.3%,2008 3 11 €3
Copyright 2000, 2001, 2002, 2007, 2008 Free Software Foundation, Inc https://www.fsf.org/

TER] B ARG SIS Qe O EAS HEd 4 gsyth Teld BEe) giE £4L 385
orULh 372, B gho] MARe #xg.02 WA Aol glon, G A 517149 olalE F7] ¢4
SEEER RIS

Heje

B ALg S7bie] BAe A, oot B B TE BASS 3 . o]
SR Abg o S2ot opd T 7] Sheths PR o A2 ojulgeh. =, AYHolE HlArgHo]
2ol Lt 1A SRS 12 A 9k AElA 9
AQULE. 4, £ A1 5 7bA = A2 g olof A
He g2E A W 4 e A4S wAs] 9% A

>
2 AR VA= 4 Y ZET YU &, 249 2 a

A< ougyrt. o]AL A AZELOE QoA 1QtEH o ZE ARG 517FAQ] GNU dYE 5 AHE
517145 Hebghrt

A AR E ol Ay 2A4E 82 5H7] "ol 2 ARE S 7HA = At AL E 9]0
DRI AFUTE A 2O = AT EQofof| et T2 2F-{7t Al F == wi o] 9 S=RtE|ojof ottt
Ju 2 ARS 51747 @A) AT EQ o] uir gt H = A2 o gyt oA FAS FAL 1A 0]
AMEE WP =7] 9] ofFof daglo] BE T/ A4 AZ=e] AHEE & U wSolu il
=20 = o= AAEol= YAH R 2 A 7 E AME R A FF

A1z AL e P9

2 AHE 5]7FA = GNU ZH A1 ARE- 517FA] (©]5t, “GFDL” ol 2tal oyt of 4 of whef v e 4 Qlrh=
Atero] zzFfzto] oA HAH, miA|e] FFol FaotA AZtE 2 wirda 24 Az 48E 5
Uoem, 59 e g7t 2 4 sy h ALY o]t A= GFDL o] £HE& WEHA 7=
gt AAEe AREShETl Qlo] AR RS f8 7]7o] §le AXAA R Fa3t si7HE Fodyth. & ARE
5] 7L o A AFE-E]= 4] (OO, document) = GFDL ]l osl|A] e d tfji+d = B4 A&=E& olu]|ghyrt.
T3t 55 (OO0, public) olst 254 thp2] AbehE oJnfstar, woFExk (OO, licensee) T GFDL ©f] 95 A
rd B 24 AZEe SET-2 A ondynh B4 B R3] tiido] B m2HA R0 A e
|z 9w YA (dOO, original document) 2k U T}

[l ol AH-8-5171 1A

— O

bl

107


https://www.fsf.org/

Gentle GIS Introduction
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