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1% 2.8: GIS Software lets you easily change symbology —the way information is displayed.
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GIS Systems work with many different types of data. Vector data is stored as a series of X, Y coordinate pairs inside
the computer’s memory. Vector data are used to represent points, lines and areas. Illustration “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.
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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

18 Chapter 3. 4§ flo]g
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Roof Colour: Red Roof Colour: Black
Has balcony?: Yes Has balcony?: No

Year Built: 2000 Year Built: 2002
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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
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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
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X
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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

HALO] E: https://en.wikipedia.org/wiki/GIS_file_formats#Raster_formats
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iz,

fjr

SZata

6.12. =S FAITH 61


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

Gentle GIS Introduction
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King's Cross
St PEHCI’ES

* Forringdon _
ry e, ‘o.ar.lcan

4 Moorgate)

Marble
Arch

E\Dester
Square #  Temple

Lancaster
Queensway Gate

Knightsbridge
% _High Street
Kensington

J Elephant &
Castle Gk

= O
Gloucester goutn™

- -
Road  Kensington -0

Sloane

Earl's

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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e v AGsr @7 o] A= 2kl T ] of e A9 e == (dangling nodes) QY tt. S ¢
ol el LEES HolEd £k Yt 9 & EW g L =EE0] wthE Ao digehs A Tyt
QA 07 AAE Atolo] BAE FH Yt HE go|HE Wi (o 2T 24 24 F 2 Zoly7])
F=354 (9 sk o] Zo] Alitsr]) -2 2 o2 AT 4 917] §IoA = olH @ FE FAsloF Yyt f14de]
EA 9 =0 f-gg Butob 2k, AeSE $AFS 7H W E Hlo]EE YA B HAoks o] Faskal 483t
O ol fEX AFUTE ouio] A1 Q= A H 9] P X (municipal boundaries map) & T A|Efo] =511
AEd ZEE0] FHIAY 7o) BRlthal A EHAI Q. 7 @750 A, 54 =& AT
5 QAT 2 A AZotA] & AYUh ofd P70 HAE A o 4= §lS Aola, PAFAE
Aol 2] AAI7F &) oA E & 4= §1S AT
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o

AL ojz|Be] B %o Ao] ok} olaio] lojEg
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4
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HYSHA &, ol 2] GIS -8 T2 1o WA= o] Sl 914 2 e &2 HE A5 YA Eto] 2ot ZFof HAS
LT B2 LRES AT £ 95U
2R E53GIS Hlol e XS A| 95t B 7|22 02 F-S A= g5 U QGIS 2 o= FHigh
GIS &= 9145 ¥ #2082 A ofstar, ARgat7t WE #lo]o] ol A Al F2]o] JUepH A48 st &
St gl Uk
ohe 552 dE ol gle AAA Aol tish ol 4= e S FHES 22 A dU

o PHFAE] 2] AAEL FHMAE <t ok

s PHFAE] 2]

i
X
o
T
i
o
- J

74 A =

o2 GIS 5-& ZE o] 914 Y ZAHS A =5 AFsty sy A& 501 QGIS oA+ &2
glojofoll =55 AAY B @ {FAESE FFA717] 1ol 918 B 2G-S 83 A o 35U QGIS
o 22 GIS = &9 el A= T BAEEA (detect) & = 171 wizell, o Z2f L A 9 7HdAke] HAA
(edge vertex) & =2 0| 7|9t S| QGIS 7} &otA tf2 | FAES GUIO|ET AYYTE I#H 739 (1) &

ZxohA 1.

T2 94 34 71l sk Y A|Efo] 2 2HY] T35 E8] FH (overlap) & HA| 2

7.3 9] (2)Fx) 7|E B o] = A, ol S EAS et F HA 1Y E2] LS v x| Efo] 2 6H F E2] o]
S dotH et QGIS 7t F+ WA Z22| 2 55 AAZ A& AY YTt

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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7.5 29H A+

2~ Ag]et o g 2ol t] 2| Efo] 2 2] ©F AAs}e ol 71 FPhe WA J8 /% 8-S M5 S5
GIS 7} AF-85t= A8 E gyt A& (segment) = E2| & = P,]E}O] T oA = ZAH Afolo] FAH
QUL A4 A2lo] 5019 7] ¢ A2 QGIS L GIS = 7% %&1@ JE|3/E e AR A¥A 7] E Al
of 2f o] U}Oi HES 2 Ao HAAS AL AYY (19 74 & =254 8.)
Line (Segment)
Snapping Distance Snapping Distance
H7.4: ZAH = A8 7] shol] 29 A1717] 91 28 A (H-2 ) = (A% 5 (decimal degree) &2

>
rE
o,

She 7V ke BAES

=

(search radius) ©]gt o2 Eo] W &5 ST of GIS 7 5 E| =
2 R= A9, GIS = HA ZA-S Y5l ofw A2

24
LA 915 Aok A2l S S et g4y Sol X o

BAAE gok Aust) gk AUtk 9H 02, AM WS 29 A A5t ok fARh

2 7129} 24 9173 5 o 9 ©9) (map uniy 2 AR E)7) whgol, F9Re A7 317] 98] Ao A Ao}
¥ 2k gk g2 uR 24 A, GIS 7F B9 BAg] A9 S gtk S8 el ol
BAHNEL T 9 AN FYULh A8 A2 U T FA ARG, GIS 7t ol 5 A7 A BYT A
EE BAPL St 32 2 F AYU

g Bas ok o ol 94 A8 Sohis Sol) dlolul o) ol 22 Bl 3 sE AYS
915 1A FI AT, o] GIS §-6 L2 1952 914 1l T 2R (simple feature) Hlo] 512 97 ot % 4 glo.0,
=R IS%%E}—‘?—/\EH uﬂ@ ) B 9l Th
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8 FAL R

ol Al o] ¥ TG Wl -2 el St
- QU2 A2 QI Qi wE ARE] B2 BAE LU,
+ GIS A SIS 9 =7 7F AZFY
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3 § m2IWS0| FFH0E Ageti

- T AR FlolEs WA 914 HolE TR ol AW GIs S
el

. GIS o olgRo] Ab= ulge] olH maus AT 4 gi uE AHSS ojEA AT
A EAA L, A E& Fojol7} gHo s Aololr 2 wEeH oW o4 fFHo] 2adrter E
S AS0] QGIS oA o]H £ ALESH 7t ?

7.10 AZ90E A

Apst 2 Qll AR AohE, BA A B Ar A2 S86)4 SHIST 37h P9} 914l s

E23 4 g4

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

QGIS AF874 AAAE QGIS ol A olBA S B AL kAol et Hek AT FRE SEky
iz,

712 tha ©H2?

o SollA = & 2GS A9 HolHE o] BA ¥ Ak = FAA D 4= J=A]E olslistr] ¢1s] FEA
(Coordinate Reference System) ©f] tJ3]] ZA|5] A& Z1 1t
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79 8.6 HH R el Bupol] X 2B Tge W o] RE A9 (AH) o] AT 42| i A<
(9) 7 5L B2 BAES 7w S ShEe,

8.5 FZAE ¢ AA|9]

Z}E A (coordinate reference system) B0 2|7 A0 RE Y& Faets A 3 Aoz AT 5= A
Hdsyth. ditHo s HRAE IA (HFIEE HuA EE Au HFEALE she) £Y A o A2

#EA 2 ve 5 A5y

8.5.1 A7 x|

2] 2] 23 A (geographic coordinate reference system) = l|-¢- 25| AF&-FHU T} o] FEA = 9% (latitude) o H &
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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 %
¥
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¥
X
9 8.8: 2 AH A9} 3 A 23 A
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2
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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
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B ol 9 g 5 EofoF ghtt.

whaha] 927 2= UTM 9 358 2 =9 H B4 2|9 o] ZE = 35 415,000m E / 6,450,000m N ©]2}1 X712
AQUth. H GIS o= A28 Yol UTM +9 358 2 AstsA A olsty oS ng 2 AAT 39, o]
75 7ot 415,000 6,450,000 o] 2ty HAE & QlEUT

8.7 A A7t (On-The-Fly) £

otup o YR AAfo] EZA|T, ofEo] GIS oA A5t A2 glojErt thE HuAZ T US>
Q& Ut o2 o] golm )7t Za}ato] 242 UTM 35S = £33t 9l g #lo]o] 7} 9lit], Z4akof w3t A
g 9l ZQE HE ool 28] HAHA Q] WGS 84 & £ E o] 9l AL WolZ. GIS oAE o] &
glo]o]7} W Ao A HH 3] A7 T2 o oof] EAFH YT} F HE go]o]

o A5 ) 25t7] 915, GIS ek AT (on-the-fly) FIolet
FEE U 54 FQUL BY ok, 7 ohE ofelizo] Beot RE o]
AR AF AR oje ol elgt FIH o2 BAE Aoleh £9 >3 5
A2 0 HEAZ FI5 U2 4 gt dolelES FHAY & UBTh QGIS & ol 75 7184
FHFAA F1 g

re rlo

—

1

ol
B[\
2
)

—
9]

5 o] 2hs A TS By5}] v 2]
£ 9 HEA ] J3ke Ho|Z Ul § 2
A glo| 8 o] g5k D AUtk tE0] 4

A TEAY, olHE ol FEA A
ogo] of W Z1Q17] L) 3 SHEA | fujat 29

fr
— L

2

i
o
Moo oy

[*]

wu
=0 L
=
rE:" JOII
2L
o e
fu o
oL
= ol
» =
N l‘fi
L
-
S
2l ol
®, glo X,

i,

o fr

=

2 O ol [H

e

of
Tﬂ_{o
N

—

|r U
m
2
L}

e, B S
o o,
oY, I ©;
oo

It
M
o
N
rr
QL
N
=}

A ==
o
ﬂmjl
B
=

N

!-J_Lirlr

sk by T
__v;.ﬂwi

°f

pas
o

B
o

¢

8.7. X7t (On-The-Fly) %9 -



Gentle GIS Introduction

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

sk gy et
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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
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Title Common map elements

0.01 degree

Scale bar

Legend
Buildings
-

Contour lines

-~ 1030

3
" -(" Lakes
- Rivers

=

-

\ Roads
—=== Other Access
N T T Track Footpath

! Acknowlegment

Data Source: GIS for Educators

13 EHA (B o7 BAE) A QA RE Al A 2 A, Y, S, S g, ke T12al

0.2 A28 o A4 3]

A AL ol FeEUr =xz (O0O0) 7F A=l A4 84 #A B @40]7] eyt Age
Sl=akelt vl wate B A Q. FAW, ExAst old A we] F412 A o FotiA ok g

A5 A Ao EAE oo PR E BSsl Bolshs AgEL ASE ol 5] AU ARk
W AT o, 1% 0.5 oA B & 0] AANE met ARA| AE JRE BASHE A9t B

9.4 2T HHE o 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).

Hao] N2 e e ofo| 25S ARSI AR e FAE PR SE St 130204 558 8L
mehilo 2 Aokl o °fe] Age] cfe 4R g wolF7] fla] S A3 O, spot heighy) £ 53
Awg 2 % glguth. 1 985 AnE w7e] 5571 g BT Aol AT, o] AL BAASAA 571
120] U 4 S 7F ) 91718 2015 Sl A ST, 985 AR e o ghe A 71 ofol2

AEFL el o ApAIE A8t ol sfoty] 41 Tl ES A g

mlo
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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&"
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I (large scale map)

2 B
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R
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b 1: 25 000

0 1000 2000 3000 4000 meters

I 2 a0
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IH93: A SHSOE=, Mrles, B0 1Y B Iz 9T 4 54
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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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P2

-32.09

-32.10

-32.11

1% 9.5 W AZAEO] A Sk WMt A 2o S vebd U Th Ak Ao WhelE o & 4] e A=
AAN = A= E A= AE AT 5 AdH YT

W gL WHT Fo] & ol 3 4 AFE S, B2, El 54 53 22 LE AHsh Y] BHste ok
21U e}, ol of el o] A 4 9l Wit ol el Al o, 4 ¥ el e elolE A0 ol A ele]
72 $sA BRAY 4 Qe FAWL S glgth RE Foivo] 21210 RS /b 1 glg T

QFokT, £,

2 271 A2 9

138 9.6 AR 2A TG AlA. JZ- Zxtold H A (Mollweide Equal Area) £9H, QL £&-2 Zgo|E 713
5718 ¥E (plate carrée equidistant cylindrical) 5% ¥ Q4 t}.

shehel, A ol ol A 4 S o] 8-S F7FSHA] T ol 62 o8l 4 A BU T SR o E RS

o]5 1% 29
ghizol oh2 2| o )8l 4= Q)7 SF7] o] . o5 Sol 54 Falviolehs A o] Gl AR 4B 572
FIwor =gd AA et vl th2A dehdyth (13 9.6 & FxstA L)
Y F G2 - A FA =, o] 7] oA SASHA vhE e flE YT H R ol tell B € Alvh o) A
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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
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Aesor &2 AR Gtk oA RN o] EL AEo] B o sk olsld 4 G, 2 AAH
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- 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.
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A8 4 ol AREE QLY. oW AGmeE o] §e)4 SIS W Ao] ohl EeE 4 elevch
SIS o] A7k o]l ARE Wt 1 sF=A| S oldfshA] SIaEAIA . B oA 7] S REo] Q=]
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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}

9.14. d ¢lojE A 87
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& 52: HE FIt 24 A Q] 1 2] 9] &-8-3 o]5fi5l7]
7191 HE, #1] < (buffer zone), 37t 4] (spatial analysis), B3] 7| 2] (buffer distance), 83l 73 A4
(dissolve boundary), 23 (outward) & W3F (inward) B 3, Th5 B 5 (multiple buffer)

-kt
o
N
=
ko

37+ B4 (spatial analysis) & 57 2428 o]43|A] GIS Ho|HR2EE PS5 27149 oule &t
AUt o ® GIS §-8& ZEIHS Fof 3 #A4S +AFUH. GIS -8 Z2032 HE A4 54 (o
EejEhele FAshs HAHL 2 NN e AA W 2] 22 29 FE A (geoprocessing) & 3t
w4 B2 Asgdn. ARREE 37 24 132 tiA dHol whet bdstA detunh. o o 2
A (Fwh ol FASE AFEES A2 AL A de wet 2+ 55 RAdskE ° 7P BAS 7HE
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10.3 3= Ho &Y

Hm 2ol 2 712 Mol AU ¥H A T= v 37| ZF A9 "E Fo]o] &4 Ho]E
AA= Z}%Ml e} ”F«H‘z‘ = AFYT o] =215k e] ©el= dlol g of] AMgE A o] W E‘rﬂi A ol =] oof
gyt A& ¥ A5 et A3 E HH 9] Y= Q1Y EA] o]&9) 7*E°ﬂ u}a} E’fE’r = YT
Z o A uj (intenswe cultlvatlon) Ol ¢ 771 599 HET ¥ A7t o dojd £ QYT (Z1H 105 %
table_buffer_attributes 2 ZZ3IHQ.)

o} A EA o]l 8 H I A (1]H)
Bej|o|t] (Breede) 7+ ok A4 A 100

FutE] (Komati) ZoF mal Ay 150

2 #2] (Oranje) G471 549 50

e (Telle) 7+ 7154 50

H 1 £4 gol& 1:
S E=2 42 E
F= EE% FEut Qe e 9}5. old 3¢ QX]E}o]Z ﬂcﬂ A a}ou /qzl j.J;O]EOﬂ/\-1 Zo wolER 7}
H]-o]:__ ]ZOE% o2

90 Chapter 10. H¥ 37 B4 (4 )



Gentle GIS Introduction

o
e

% 102: HE ZJAES e MH 99

17 10.3: HE EEele A i g

10.3. H3d HH F

91



Gentle GIS Introduction

T 10.4: HE Z22E e B 49

\

29105 A oh2 W Aele W e s

rr

92 Chapter 10. g F7F 524 (4 H)



Gentle GIS Introduction

10.3.1 o} ¥ g
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AAE 7P ] o Auba o 2 Bel g AANA B %0 2 S AT Bl E AA 0N HE o
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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

QGIS A2 2| M= QIS ol 4 e dlo]el S BAjsHs W] vhat Bk A3 3 RE S-S ok gy,

10.10 Tt} ©¢l2?

b Sel A HAE HolH & 4 Gl FXF £419] A2 B3k (interpolation) o el AHAJ3] A
ZL

—

o
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EA: 7t EA 0] AR E O 23] BT (interpolation) = ©]3l|5}7]
7199E ZQIE glo|E, B7HH (interpolation method), & 72| 715 (Inverse Distance Weighted), =-%]

A2+ (Triangulated Irregular Network)

-
-
-

=%
ko

Z7F B (spatial analysis) ©|3F Y& dlo]E 2 e A28 F R} on|E Botgr] 95 Z7t AR E A=
T AU}, AWHA © 2 GIS(Geographic Information System) & 9 57+ &A1& P qYr}. GIS &= ¢Eta o=z
A SAE AAteta dlolg BHroRN o 22 AR A5 $hotr] g ¥ 74 Ete= ATdUTh
ot A= AE A4 2 (A E € A5t A e B9 o]ls& BYdtole) #ut RYlE-S Aok HYYTh
o FAlE TeEloll A= ol FA1=2] A $1A] (point location) X ] YA 7F =9 20} B = WA E R E 74
7150l AUt 2] thE Eokoll A &, sljof 5t 2 3ol Wt A = thE Aol A5t 2 AdYth

11.2 33 H7b2 o A9

57+ B 7} (spatial interpolation) ©]5F &7 FF2 717 EJEES o] &84 o2 IR A] &2 X ES] FS
FAot= A PUTE A& Eol, olH Yete] 72 WE ety & of M4 A1 9-S A vE 124 ExE
7B EAE F50] 27 A E dYUTt 37 BIHE o] &5tH 7|55 o7t §ls 9119 7|k THto]
UE 7VFHEL0 7B ol 4T o sy (1E 111 = ZE5HA8.) ol {9 BItE A uHe
HE E7 2 ZH (statistical surface) ©|2} 3FUTh T 1 dlo|H, 74 A= 26t49], e 55 o=
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Temperatures in South Africa Pitedng
on 15 April, 2009 at 11am

Kimlaerley
25 .
Durban Lguis Botha

O™ 111 oz eE7h 7] diSacl A ket 7]
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O 29 5 A4 99 AHste 248 s H3F 24 AFU
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2 o
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JUtt. o]Qlo] BIPH-S 1 QIttH, o ¥ Thed upx|dko]] Ql="H HolE AR Fis FXotA 8.
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>
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Ho| A2 s ZQE ] g7t
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Sample Points

'—-\ Unknown value "?"
(to be interpolated)

I 112: FEAE Folg A4S
IDW A HH (2.2%). olu]7] &

St

ZRIE Agjof 719tgt 9A ] 715 B (%), B2 HE] ZQIEZHE] KT
4]: Mitas, L., Mitasova, H. (1999).

715 9ol A BAEZRE | A7t Z7185% duht Dol LA E Aelsh 715 A% (weighting co-
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efficient) & AH8-5l| 4 A4 A5 Fodytt. 7R Algrt 45, B3 oA L R]R] o

ZRIEZRH mﬂ V= E U= e SOl AYUT Alg7t 75, 4|2 2 ZQES

Fhol A2 TS ZRAE 9 gl 2}

IDW E 7P & T3 o] Qloh= AP & of= Ao

Aol gold 4= 5 E]'. ATkt 27 ]E@ﬂ]/\-] —4“41 9 x —4*&9—"“% gjo .
ol &A= wZofl, 1 11.2 ol A E 4= Q1= Hiel Zro] ME HlolE ZRIE Fiof] 27 upf2} = (peaks and

pits) ©] A7]+= 397t ‘3—.3—'%‘4‘:1’-

GIS oA H3t A2 B 2 2 S 2 F Fojoj= mAIFH Y.

- =1
RV HE IJAEES VN0 2 ¢ APl IDW B Ag B S gy
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File  Edit  ‘View Layer Sellings Pluging Tools Help

mEdSRREFLPPE 2RAAQAQAQO
PEHEERORER +©d2s"”‘°m0.’ﬂﬂ—ﬁ“
’,:o ti‘--l@&ﬁr\‘:, ‘5"\\"3.0”

Legend
1 (x| elevation_p1000
' 3

5] @'&\ 50k_contours

2 @ ] Interpotation IbW

TIN E7HH-2 GIS 9|4 917] = EohE =Yttt E5 TIN ‘?:_1'_7’_31 2 924 A4ZHES (Delaunay triangu-
lation) o]} ghuth. o] da1e|F2 T o]t HRIE=R 0]'1‘011] °§l:é P A& A5k Ay
o|E flof AEH A& ZIESS A= ﬂxé 9 (circumcircle) & A% 3}51 QY AE] A FHHA &=
To R AdoiA 7t e EFT LI =S AAAFUSE (19 114 & FXSHA R

TIN PO 9 @2 ZHo] wjIIH =] & ofA w&Em &t mofo] U2 £k ok Ayt 423
ZAALE AE dlold ZRIE|A YEht= %‘ﬁ/\’qo] A iZol&. E AZFETo] dRtA o R AlE HolH
ZRJEE T A H& "lojuh= oW (OO0, extrapolation) ol Agok] ¢rh= A& JdFUHT (1a 1155
x5 8.
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AV
=X

N

J9 114 9 AE folHE E88 FEES ol8oks Ry AAES eEZS my ¥
FREEZHH AAHE HZFTIN EH AT-EY Yt o]u]z] AA): Mitas, L., Mitasova, H. (1999)

Flle  Edit  Miew Layer Settings Plugins Took Help
1BEdLRRPRPI BRaXAa’ o
PE T ERPRR tOR2YOL®E T -
£ 0. Ls 4@&%\‘#1’1\."3\0”0”.a9‘” E;_.”
Legend 0 04
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=B Di\t\ 50k_contours 64 68
& [ i} Interpolation
I © Q0I5 2009
[There is a new plugin avai |m|25 9980,-32.1023 [ Scale |[1100158 [ [/ Render |ﬂ

FAE) 29 s 2 ER R A A2y TIN 27+ A7
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offl BIWE BE Aol A8 Hi gtk AL J|olshof Futh. AR BAWe 2 BrYERG
Heyol 1 g-aal AT Akko] A\zo] o AU RE uzhe AARte] G} BE-S 17 T Ayt A
AL S dlole], 44E BAY 49, 193 24 05 51805 uet 54 13hy AP 2o}
T QUi o oo a 2e 3 BAS WL Hlo] F4U
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of ] B S AESRAA L.
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Q24T S QAR AR THE BZE] tha AR A 4o] ol WA H2 o £S Yot o Bad
Azbo] 27 Zols ATt

11.6 Tf= 7=

o] Tl A IDW 2} TIN H7H of] F5-017] = AT, H A2 A5 2HQ] (Regularized Splines with Tension, RST),
A2 7] (Kriging) == 54| H B 7+ (Trend Surface interpolation) 5, GIS |4 Al-5-6t= 57F H7HH &2 W5 Ut
o] ghl npzjuf FZ o] ¢ glojE Ae] deto| A Y JAE AHEA Q.
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ox Z,
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o TF=o] 1 At 2 do] VA ARl titt ARE Hrasty Ytk Ay R 7L, A I8
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AEE &gl FREZ QP APt A olgaA SAM Aol BIES FHSAY FH)
BREL Aolol F9RE FHNE 5 Gk A Bo 1 2.20] & 50mm o] 1 2
2 9 90mm % ), 1 72 ¥ 71T 4 ALl o] St A2 29] 29 Tomm

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

* 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.

HAALO] E.:
* https://ko.wikipedia.org/wiki/%EB%B3%B4%EA %B0%84%EB%B2%95

* https://ko.wikipedia.org/wiki/%EB%8D%B8 % EB% A1%9C%EB%84%A4_%EC%82%BC%EA%B0%81%
EB%B6%84%ED%95% A0

QGIS AH&AF A1 A &= QGIS oA Al g5 Bt =750l et Bt AAIt JEE 5okl S5y

o] WA ] upz|ut ko] 95Ut QGIS & B stal 1o Bl QGIS AFH8-AF A W A S A28l 4] GIS A ZE o] &2
SfE 4 Qe THE BE 52 AN EAA 2 i?ﬂ oH
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CHAPTER 12

AR 8 o2t 1

g AE (Tim Sutton) —HAZ & F AA. © HEL QGIS Z2AE 9] Jjjdtzto]=}
DI2AE 29 9939 AUt BE Alo] GIS & AREA AHE o A=
AL o st dFUSE E, ©H2 AHEEC] LEAA GIS AZEQo]E HiY] AR
T AEE 57 A% 54 7HA2 A9H 479 Linfiniti Consulting CC. ©] %9
Hw o] 7] = gt {: https://kartoza.com ©]HL: tim@kartoza.com

QE TRARS (Otto Dassau) —5F A&} QE THARY= QGIS Z2AEQ] HA
FR A2 T2 A E ¢ U8 2lYdUT. LEE= AFEEC] A & LELAS
GIS 2ZE{O|E AS & T s 7122 do B2 s 21 syt €
http://www.nature-consult.de ©]HY: otto.dassau@gmx.de
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