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Wenwn Ardszanlunsarnsamas azldsunisaiund laumunzanuinvatineslafun1sWmun

dszavsingeg  IasnisduunanumsnzaniuiznismeadfuundiiggiiiAedaua Andeam

NmsguNn Mvindu

wtetlaqiiutianunsananlddnanssauzaasmaluladl GIS awrsadeldiinnssygynald
Tuuansneidaeainguunlunate i uiesiudsnis §97a 9IUN1ATT NNARRAINTINLAS
NN (AR 1) Tuddszinalng nasdszgneld GIs iulilatandneanng veludunisdania
& = g ° o -4 ' 'g dl :’/ 1 o = ar
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1977 1 nsdszenAld GIS duFueiuuanesiiee(Lo and Yeung, 2002, p.12)
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Sedtors Application Areas

Academic Research in hwmanities, science and engineering
Primary and secondary schools—school district delineation, facilities management, bus routing
Spatial digital libraries

Business Banking and insurance
Real estate—development project planning and management, sales and renting services,
building management
Retail and market analysis
Delivery of goods and services

Government Federal government—national topographic mapping, resource and environmenial
management, weather services, public land management, population census, clection,
and voting

State/provincial government—surveying and mapping, land and resource management,
highway planning and managemens

Local/municipat governmeni—social and community development, land registration and
property assessment, water and wastewater services

Public safety and law enforcement—crime analysis, deployment of human resources,
community policing, emergency planning and management

Health care

International development and humanitarian relic!

Industry Ingincering—surveying and mapping, site and landscape development, paventem
managenent
Transpoctation—roule sclection for goods delivery, public ransit, vehide tracking
Utilities and communications—clectridity and gas distribution, pipelines, telecommunications
networks
Forestry—forest resource inventory, harvest planning, wildlife management and
conservation
Mining and mincral exploration
Systems consulting and integration
Military Training
Command and control
Intelligence gathering
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4 time

~ Allnbile

i t 1 ¥
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Time 3 Places

Time 2 Places

1

Places

Time 1

e ]03
T
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T

Row —»{ LT
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:

Natural or cultural characteristics at a particular location

317 2.3 4a3ya geodata wansléisag matrix navivlazdsznevldiaudeya 3 dow lun Aumis

ﬁm(spatial/geometric data) L%q@?mu?@Qmﬁnmu:(attribute/non-spatial data) waziaan (time)
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wame & Afinnanaanieluiuity

dwiudeyaideassnarauuneeniiiiudeyaiuninuanidoinan. wazdmiulugy

9 4 = o P '3 = ,5 P =i '
PRIANTNVBNANNTTLLBW(record/row) HRAUNUIBINTN AN AL TN LTI U LATHNAANN

(field/column) iudeyanudnuuudazatnsreseIflsznaudsnuiiug Jayaiivessaias sy

=)

ANLLuENlunNIsSAvFan19a LN (level of measurement)aan anmnaunn

GEOGRAPHICAL DATA
GEOMETRIC DATA ATTRIBUTE DATA
Geometry - Qualitative data

Quantitative data

Point Line Area

Ordinal Ratio

Interval

9% 2.4 geodata (geographic data) ﬂ?un@umm@mL‘quw(geometnc data) uardayaimiessn

(attribute data) (Bernhardsen, 2002, p. 40)

' o 1 4 o 9 L) a&l =t daad‘ ] o as Py
Feature singnfiunusasasfusznaudeyaideiunasifimnuansiu duandlugilin 2.5 az
wiudndeyaqaifludeyaiilsifififzero-dimensional data) fesaifududeyaniials deyagtioy
doyaneli  Teadeysdueisaztsvnavusadunanedufild  deysaslifzasgidaaziinain
174 sl o v 9/ |dl = o o a 2 ' <
foyaduiidqaFusuuazangaineraaduegnqabuaiy Tnavisliazifinaindeyaiduninndivils
i deyaituiienauanslddon raster cell it grid cell vije pixel il cell pURwaABNTWIAINY

24

nanuan Iduanwunudeyaiutiosurface)  visearauansldfaagtansvdanauiadie  (TIN - -

Triangulated Irregular Network) aziiulddndeye GIS Auwnsuaruetlurnzidaulugdentflug
A an A 3 @ 4 oo Ao an o o 4 o 9
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\uanniianinau Inewisatesrasasdlsznaudayaataalugtiues cube 130 tetrahedron vdelu

PRIy

Point: A zero-dimensional object that specifies geometric location
specified througth a set of coordinates.

Line segment {vector): A one-dimensional object that is a direct line
between two endpoinis.

String: A sequence of line segments.

Area/polygon: A two-dimensional object bounded by ot least
three onedimensional line segments.

Raster cell/pixel: A two-dimensional object [area) that represents
an element of a regular tesselation of a surface.

77 2.5 fRvesesilsznaudaya@siui (Modified after NCDCDS, 1988)

212 syaun1sinresdeyaidenssn(evels of measurement)

2

ayadvessaiinaessiduiesdaciaanseiumnududussdnsazsasdeys Toe
anunsaueinaan il nominal(qualitative), ordinal, interval L& ratio (319 2.6) dszinvusnifluan
= d. 9 o A i ¢ G 3 = = ] o
usseneipnn i s ldBuasmavseninBouiion  wiiluAredua@anssoun iy A
A 1 oy 1 1 = [ <4 | 9 o CH| k73
usseneAnaNtRresmdiwiTenionan dnwusiredssinnaeshll anudsunnudailudays
deFinaminisuauiiaudiddenndniy vraGearduaumuizan(ordinal) U wINZaN
N mnzanthunay wasmsnzandey wenmuadayaidafuineaniiludos(interval) gutaa
8g FNGLT 2.6 Fovresgnuugil dovaesffanaiinely deemnumuiuranlszaing Wiedasaes
ANAAT 1y A Na atuluRua e N Ty 4 g9 T 0-2 %, >2-5 %, >5 - 15 %
waz >15 % sy vierdvusdresdeayadaunneenuifludanaetinsdamratio) wu diah
Tuudaslauanau Aausuatenlaiuua desadng dusiu azfiudrdeyanndnmmzuny ratio ax

Winanugneasutugngegn
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ATTRIBUTE DATA

QUALITATIVE DATA:

QUANTITATIVE DATA:

- Ordinal:
~ Interval: L I I
A:O-&years B:7-25years C:over 25 years
- Ratio D
i 0 10 20 30 40m

517 2.6 Yoy anndnwurivaiinuniniandinnn lnedeyadaiuiuainisosuuntaii

U U

ordinal, interval Laz ratio ﬁuﬂgﬁummgnﬁ@dLL;J‘L;Q’]‘IJ@Q’?T@H@ (Bernhardsen, 2002, p.45)

21.3  anuduiusresdoyaeiug

%
= A 1 e o

ayaiaRuniaudnRussafuuasiudusssurfeguds Tugdn 27 (uvinduang

e

3/ 1
= o L3

“AuduiusissaiuIesesALszna U NuTILLLEINT  Fretearndniuinilreiuresaiuqn

vy aglndfiu(is nearest to) qaiuidu wiu Tlauii(ends at) Indriv(is nearest to) wazavetL(lies

]

on) Wufudu iy fadu(crosses) Wanfuoints) luardng(flows into) Wuiugitla wiu dariu

a

(crosses) luduanu(borders) agflu(is contained in) gUtlariuzils iy unadiudauin(overlaps)

|y U
[~1 k4
vlupu
Point Line Area
Point : Is nearest to Ends at Is within
Is neighbor of Is nearest to Is outside of
Lieson Can be seen from
Line ‘ Crosses i Crosses
; Joins ! Borders
| Flows into i Intersects
i
3

Comes within Is contained in

Is parallel to

i
Area , Overlaps
| Is nearest to
I Is adjacent to

Is contained in

517 2.7 wisnduansaaudusius (Lo and Yeung, 2002, p.68)
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7% 2.8 et auansnauduiuiaes feature Feud thumuneias 1 aguulausiaah

(%

44/113 Tuanusfithumaneiae 3 aguulauaaad 4511 wazlauangasfidumilirasiuiagfndu

(share boundary/is adjacent to)

e

« 4/113 y 45/11
f /

i

/

The computer cannot see the real world so it is necessary to specify the various
relations between entities, such as belong to, comprise, are located infon, and
border on.

=

717 2.8 Fhetuaniannduiusaesiuuazlauaiiau (Bernhardsen, 2002, p.43)
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() The spatial relationships stored in the database: Frode_ (from_node)
and Trode_ (to_node) are used to determine the shortest route between two points A and B.

Source of flow

(b) Spatial refationships are used to determine direction of flow in hydrologic modeling using
raster data,

174 ]
A Aol

;Ui 2.9 AoudniusdunnLmng luesdlszneusesdayadsuiiannisaldlunsAiunise

Apseiludounddoduiusiudszinneesdaysls (Lo and Yeung, 2002, p.67)
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naulanuuaslugudays GIs (3U7 2.10) sesdinaulauniduureniis

DIVISION OF
A LAND PARCEL
CHANGES CHANGES ADJUST HECALCLLATE CHANGES
GEOMETRIC  |—e=| TOPOLOGYOF [l ~GEOGRAPHIC  |—gei ~ AREAMD et opi
SHAPE LINES COORDINATES PERIME
MEASUREMENTS
CHECK
CHANGES GEOMETRIC
TOKEYS CONSISTENCY
[

719 2.10 nansznuseiesanmaasunaslugaudeys GIS (Aronoff, 1989, p. 182)

A o , 4 P ¥ o .
Wadinmsutuenudasiaunvizesuulaslaunaziinansenussusnislaauglitaaaslaun
(Fayameniiumia) danalfiianisuasuuilas topology waz coordinate wazfiasAuINUALAL

E ' ' | =y ,
FuseugTauatului sandivsenlfeudaya ID Gesiasdousaiidnaeslaunselns

o

o }3 = o & o d‘l a :J/ b7 n:ll
mmmuﬂ‘nm&ammmmmmmimumasmmunwmm:mﬂmmmum@ga(gﬂ'm 2.11)

o

d‘ = o d‘ o & o ] o <A 169 ¥
FIDVVITHNITANNUA D wmmwuﬁnuluum:?mum@lunim

Building
Levell B

\
/

Commercial Educational Government
Level 2 E

University ~ School  Library
Level3 26000

\
/

Kindergarten Primary Secondary
Level 4 220 30 360

U7 2.1 nednuundayadsvinnaasanmssinajasinalianfiudu (hierarchy) (Lo and Yeung, 2002,

p.71)
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2.1.5 W1AT49u299 geodata

N1MI1EIUTBY geodata HAmdrAnyunnsanisidfeudeyadenui mmzluwsazuing
§ = 1 d 4/ a -4 P .
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2 = d’ =i 1 1 ] ] ] ¥ o . kY L) &” d‘do
TeyaiteassanaziBaandiTeuinaudnazdma ia1uou features/objects vesdayaanuniianuoy

E . 2 2 = :
NN U ANLANAagestudeyaluaniissrasivassnasden atelsfnaluunanstiugdn

2
9 L] 9 =

feyadeuiiazanBeanniuusisno  featuresiobjects ?Jfﬂd‘i’l’m,ﬂﬂL%\aﬁuﬁ”l,:if«?%ﬂummmﬁwmu
Nty i %u%sjm@ﬁwimm:éqm@ uanaNiATEaNIes geodata tdnRusuTumeuNS
UftFumsiAanssuandey fnstuunsuanizontesdeyaidaiuiimusnamdouls
mmmurTu’LuLwiﬂ:%umaumsﬂﬁiﬁmumﬁmnssu Wy dupeunisdnma duneunisaanuLL

TumaunsAesing Tumaunisiseiuazingsinm s

Qs

22 anlanaseglanfana

Tunsdnsedlanuiepainiiuaiaieal world) luglandaiarassruuansaunag)iaanii

b 14
o o o

ANSAIMBALLUINABINA T URBLELNRAUAIT real world -> real world model -> data model ->

1 ¥

= %

database -> graphic model(map) Tugifi 2.12 lAuansnisnimuauuusnassluusacdunauliating

FaLau

2.2.1  lanasa(real world)
Tanaselugin 2.12 aziidnguanaetneetidoniu deluacnduass ueafiazuanaanain
fulddre wiuneafiueneenainiuedwdaauliann weswinsauansesingianinaguiaie iy

seaseraslszimi Bl iddaaunuiiuandlug

2.2.2  wuudransanianase(real-world model)

nsAuuALULSTaesaInianasd iudurauineeinuendngsiteuutalaneanainiu via

g @Rdaituuaslszinneesdng  muglaziiviiainisousneans Ruthunsiie

)y e

withuazouueananiuld vieanaazuadnatedudndngaudnsozaauuiolanianusieiies

q ' q

1 1 ¥
(continuous) vsaldsiaiias (discrete) iazinliaunsoidenuuLaIaeRgnAasanysaiuIng

2.2.3  uuudnaesieys(data model)

nqustaztdaiuaneananiuld  azlafunisussanemuissanidnwclidaaudniv

=4

als v iWhuiuuuulng Wuassunuldson am vie Ku vive jutla Hauavseuiauiainle §

Il [ Y

9 t o “a o ) ¥ = = ¥ | s .-fq’ oY dl
AITNINABILN UL paumlanndasinesls m@ml,ﬂu@mﬂuumm ANURITBNTANTH ATANTTLS
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Aanaadidudauat

kY]

e : = tel
I =
G T DT o . I
THE REAL WORLD REAL-WORLD MODEL
Buildings
- probable categories: hause, outbuilding, industial building
~ situated ot property no./tol no.
|~ represented by: single paint
¢~ geomelric accuracy: +10m
Yegetation
=~ probable cotegories: sprace, oak
- coverage/area: hectares
- represented by acea |polygon)
- geomelic accuray: +23m
DATA MODEL
iy Tvpe Property No. X Y Accuracy ;
| House 44 113 350 575 £ 100
2 Outhuilding | 456 375 600 | £ 100
| 3| Industial 4511 345 630 | £100
[ e TaTaTu g mrmrrin & o vt mene,
CD | Type Aredt Coordinares Accuracy
10| Sproce 100 250,420 250,455 370,475 360,420 250,420 | £20
20 | Ock 50 360,420 370,475 425,395 425,420 360,420 | +20
DATA BASE
¥
14 K
c’ «-if‘&/;,
‘ 7
%‘A ./'/
SR (?
! .’Ip' . s
}Oll .’;u"‘ LJ zrvr\\! )
Y
MAP WITH SYMBOLS

i 2.2 nszusunisairsuundtassanianiieanniluaselldunuiitasia  Taedsniminliie

(simplification) patin1suendngusaretiauuialanaanadniumsi udiLalszAn

(Berdhardsen, 2002, p.38)
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2.2.4  §rufeya(database)
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2.2.5 Lmuﬁua:mmm(map and report)
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gaatelugli 213 dlwsedranisldeunilduiussendnsdeyausuiaariady
N
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ributes of Bmldmg - [E
GRUUP
‘Dffice dingru 3 BT

 Cafeteria Tseaams Dssamns Tseammns
'Laboratery. ﬁaaﬂﬁﬁéms vAasiia 1 tniaia

Laboratory Rasufiidinns indasila 2 vn¥asiia w

‘Laboratory #asugiiinns wafasiia 3 nasfia

Laboratory 'ﬁaaﬂ.ﬂumms \Afasiia 4 \sﬂfi’aas‘ia

:Laboratory ﬁaaﬂmm ms watasfia b vATasila
Laboratory #a9ufdidinms ‘wniasila b vn3asdia
;Laboratory mauﬁﬁﬁms Lsaahdiasd iy Tssshdiandnile

Laboratory naauﬁﬁﬁms ligiga  Lidiga
‘Laborakory ﬂaaﬂgumms his‘is'é'a 1aidiga o
>
Record: ,_J Jf «_J _ﬂj Show: { All Selected [ Records (0 out of
( BL 5{.’.
. 3B,

%

U7 2.13 GIS doeliiins e wnfidfdniusseudnedeyaununiana uazasedeyaideesm
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226 A ndaya(Data quality)
A nrasdayaazszylilunssuaunisafruundnaeddayauazgudeys  gUn 2.14)

AN INTestayauNIefy ANgnABsTesdayanaia TR umia(positional) 1Teesn(attribute)

'
= o

a8 (temporal) @EaAIINL(logical) warmNATUTauaNysnlrasiayaanianasanignataeslilg
k4 ° o

fayalulanfava  aufiudiAninnaesdayamisazlafunisasadaluduseunisdniiuuusnaes

k73 b4
ﬂgﬁLtazgﬂumﬂgﬂ
Physical reality P~ | Real world model | ® | Data mode! | ® | Database | ™ | Maps/reports
Actual phenomenon: Entity: Object: Object: Symbal, line, fexi
=~ properties - lype - type - ype
~ connections - offributes ~ offributes - aftribuies
~ relationship - relationship - relationship
— geometry ~ gecmelry
~ quality — quality

Ui 2.14 lwnstirlanasadnaneglu 6Is Suilulan@ana azsfesiiuuudiaesiigitanuduneuly

4 ] :I/ = & = a4 dldl ) o i 4 a t==i ]
AN FeluiasdunauasiatssrasasAlsenaman unnLanfei mium@mmwimuum:

dupeu d1nisasesiugiuuunisarassiiiusiaunuluglaesranals (Bernardsen, 2002, p. 37)
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WutalanvzeresinguunuEalan
3.1 ﬂ?’?N“ﬂJ’lﬂ‘ﬂ’ﬂd‘ﬁ”ﬂEﬁ ATAUNAURE GIS

Tayn(data) AedeNlduansdaiiasialugtaasdame  fadnes ussdnydnmal Felduen
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u&s fagli 3.1 ansaumAaznateannnauiludeyalfiiananenihs input aeenssusunisussuy

a17aunA 9azlfasaumaiili output wuuludaanin

‘ Databasc management

ST : SU‘udi&ring

Data / o Formatling ~—— Inlormation

AR Conversion .
[ Madeling |

INFORMATION SYSTEM

gt 3.1 dayanhiannnsoneuausinisidewazgninduilu input gsruuansaumeierionig

wasgvdawlanaumneazld output iuarsaumefiguisaldauldanuacusjsunig (Lo and

Yeung, 2002, p. 3)
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<3| o ] ] ‘ﬂl -ﬁ‘ 14} a o 1%
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[ ) ar d' ' 1 [~ ZI/ 1% o dl’ L4 o 2 ¢ =t
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academic study

» Cartography
¢ Remote sensing
* Mathematics
= Statistics
* Computer science
» [nformation technology
* Geography
e Urban planning
* Resource management

GIS as a branch of
information
technology

e Cartography
» Raemote sensing
» Computer programining
* Soltware-Specific Training
» Warkshops
¢ [aboratories

GIS as a data
institution
® Law
¢ [nformation technology
s Sociology
» Anthropology
e Cognitive science
* Economics
= Political science
« Public administration

- / Data

=1 aequisition!
lIlU(l\.[lIlL 1
Ny
Cieo- \ Data
ruluuumg standards

/

GIS Concepts and chhmques
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problems

............
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j// Data T Computer \'
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\\v -,
S e
. e
Syslems |
development J :
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a8nsag (Lo and Yeung, 2002, p. 17)
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Information
systems
Non-spatial Spatial
Information systems Information systems
e.g., Accounting/Banking. etc.
GEOGRAPHIC Other spatial
rmation s
INFORMATION SYSTEMS Information systems
eg. ,CAD/CAM
Other geographic Land
Information systems Information systems
e.g. .Cadastre
Socioeconomic Biophysical
Information systems Information systems
e.g. ,Census Information System e.g. ,Environmental Information System
Traffic Management System Fishery Information Management System
Market Analysis System Soil Information System
Regional Land User Inventory Earth Resource Information System

Facilities Management System

gﬂﬁ 3.3 ﬁ‘zuuaq?ﬂ'NLVlﬁqg‘jﬁqﬂMﬂﬂuzﬂ“uuuﬁ\?m'ﬂ\??ZUU@Q?@“LV]W%Q@’]N'TTQLLﬂnﬂ'ﬂﬂLﬂU?zuu
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2002, p. 4)
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CcpPU Color
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Drive O
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DATABASE DATABASE DATABASE
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ID | Atiributq
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(Bernhardsen, 2002, p. 9)
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~ . 3
GIS specialist -
* Database administration
* Application progeamming
¢ Systems analysis/design 7
¢ Project management 7
.»//

Develop applications for

Develop applications for

Request support from

General GIS users

¢ Engineers/planuers ; Geographic information
* Seientisty : »
« Facility managers viewers
» Resource planners \W‘ ' * To find tratfic and weather conditions
* FEund administrators B T ¢ o Ta check property assessatent information

—
* Lawyers " * To plan trips
¢ To Incate business and services
* To entertain
* To cducate

Use GIS as a means to
provide service to

U7 3.6 yaanslu GIS anauanléiily 3 ngwn idamiysitu GIS (GIS specialist) ngugLEa T

(Y} 14

2

(general GIS users) Lm:ﬂﬁiuﬁﬁ"ﬂﬂm‘ufmgﬂ(geographic information viewer) (Lo and Yeung, 2002,

p. 14)
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4.1 s2UUNNA (coordinate system)

14 (]
4 =

2 a Tl 1 o <4 ar A’I a 9 Aamo o o oA 2/
TayamanunnesluslresinguireamanmaclaquuniaiuialanazsedinianAuineln

nuieaiafieguiueu uazatnsaldAuanmanudniusideiiumislusendraiuls ssuy

'
el

Ao ldludedneiiay 2 szuu Wun sruuiiagfiamaniuazsyuy UTM(Universal Transverse

Mercator)

ar

4.1.1 ssuUAARgHA18AS (Geographic Coordinate System- GCS)

suuiAngiFans Wuszuunldnudcamdfizesginsanaslumsimuaiiumiauy
a -4 i J :J/

NuRalan TaadaBemneAN189a0959n  (longitude)uarasiam (latitude) AviaaaaiiuAdayui
Audnaneasian UnddaAniuesan aUauaziatan iseilu degree, minute uaz second - DMS)
A g <3| = <Y v ) = al Al . o Aﬁl el a
wsaliAnilunafianfld Insd1aefqniiAl 0-180 890 Fxa1nidu Prime meridian B9HAAEIFA9M
(s 0 a9 TunnemzsuaaniiAdliuuanuaziisnes ‘B Andu Tunwasdumniiddiuauuasisnes
W AfuAsRaatiAn 0-90 89A1 Buatndu Equator TaiiAazfiqaiiy 0 aern auliniedalan
wilafAnduuinuaridnes ‘N Ay dandluaudazil 'S Aduielunaedalanls seiuduaas
- =8 ] dl d; ] :I/ ::lz Q' = o’
AamaanfFauiatewdunainimansaaindalangdalanlunhs  ussiduariigaaniuduruuiy
Wy Equator Tulinedatanuiliauazdalanlsluniy  uwsndienrgaresduidesaiinuiey

pogfiuazsinfududuinunia (graticule network) (3171 4.1)

i

Prime Meridian

0 Degrees Longitude

Equator

0 Degmaes Latitude

UR 4.1 Wutlaauiifresginsanan &y Prime meridian (&u Equator duaasfiqn iduariqauss

U

wisatnansan lussuuiagiisnans (Dana, 1997, p.11; ESRI, 2000, p. 8)
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4.1.2 sTULUNAe UTM

s¥UURRA UTM (Universal Transverse Mercator) wluszuuiinannlsainnisdmiuaes
srundussanTuIuiy 2 90 Fallsre s 1ad d UM TUIUAWNINY N19RAN TN UAYRYA TN
Wiadudenanfasuawiiuiomne wisadnsraznii dambedunnslussunwsEn nns
[ ] & o 73 3| dl&/ o [ o o
qmzﬂzmamﬂmqmiﬁimmm Tdsaautasanyuunduszaeniatundesindussuuias
plimanf  scuu@na UTM  fuszuuildainnisananinannuuudisesgllanasuuusiuigy
nnszuen  Hqedudanuuanns(transverse) lnsanuiouuuanseseslanlusrasivieandalan

fuay 180 nu. Aeuanslugii 4.2

T e e -

~—

180 km g 180 km

917 4.2 szuuiia UTM dsiuiansenszuanlunisatenw (Berhardsen, 2002, p.120)

sruuffpeieifldfgiuudraesaeslandlunnd wieihlswine qUi 4.3) Tasaan
nfssaslaulununziuaan-nriuan(muuuadusediin) 6 asmld 60 199 AuNderesloy
muuuamiie-1(Auuaduaziian) 8 83a1 14 19 ﬁqqéymwiw?ua:ﬁ@m 80 a4AN AN 72 avAuile
a1n 72 esrninilefs 84 wile fszns 12 aven WElauselugUAmAsaiuin auin 6 x 8 e
anduiBomiiodusshiqn 72 saAmile msBendeliuasiuf 180 avrmziuan - 174 aea
pedunn hilud 1 ﬂa‘:mﬂlm;tm@gi‘luiﬁﬁuﬁ 47 uay 48 NdnwarlsvanTauiiu 47N, 47P, 47Q uss

48N, 48P, 48Q

o

AARARzTuaaN CM (Central Meridian) HAWWNAL 500,000 wms Ndudwmames

Y a1 & r—

(Equator) HAARAMIawawniy 0 was uaz JArAdanield 10,000,000 wrs ndalanmiieia

b

[3

ffmwmitedlu 10,000,000 WA Scale factor MnqanfingaslauiiA1miniy 0.90996 Naaulauiln

1.0010
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UTM Zone Numbers
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Universal Transverse Mercator (UTM) System
Peter H. Dana 87124

U7 4.3 Tausheluszuuiida UTM (Dana, 1997, p.14)

4.1.3 gUn3aNaNUAZNIT (sphere and spheroid)

Tanraasanunsadnaesldidaaginsd(spheroidielipsoid)  TeazlnAiAnIANAzmINNg

n1sldgvsanas(sphere) (UR 4.4) usilunisAnuonleeldansnisafinmaninirinaassaugl

U
[

sUnsananazdendy luunuiiniuissdauanuant (@nng1 1:5,000,000) araarlfuuuanasuily
aeina et auiad e azunuar liuANLANFY WARIUFULLLANIATIEI U Aaws 1:1,000,000
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o & A v Ay
PnUszadd wisaANNgNABINFEINIS
o e o A A , A A X o o o o ,
AnmurraginsananasiFAlNelALe - wigUnsFaridnwar Ui LTAIvAN (semi-
major axis) WaziFdisad(semi-minor axis) (FUA 4.4) AnwnsEnIntiesreeginsdainisauansls

FeAnANITR flattening TIABSRTNEIUTTRINHAAIITBINURANUAZUNUIBATLLNUUSD AIaNNS

f=(a-b)/a
fifluen flattening, a 1A semi-major axis waz b WA semi-minor axis An f iA9LsENINe 0 A9
1 Saflandning 0 gunsdiazBadnlndgnssnan An £ sastaniiAminf 0.003353 Whifhinduns
3 f danAeutreden Asfionldan 17 unuainngt iy AwisiieesjUnsdresssuuida WGSs4

(World Geodetic System of 1984) 7B a = 6378137.0 (AT WA 1/ = 298.257223563
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Local geographic
couardinate system —-

- Eartht's surface
e Egrih-conterad (WGS84) datum ¢

- =~ Local |ndian1975

Earth-centered geographic
coordinate system

UM 4.5 AONUANANTB9UNIT Indian1975 uaz WGSS4 enlfauiisuiunuiialan (ESRI, 2000,

p.12)

4.2 STULNNARINNITAIENN (Projected coordinate systems)

ruuRAAaINNIsRIBNINgNAMEA IR UNNUR S LUaeITR NN msdauviniuaN

]
= 4 o Aot

WWILNK X (WHILNWITL) AT v (WWILNUAY) Teasaasainty Haanulinsesszuuinafiflan x
I as o a oy L1 k7 g [

war y Wiy 0 adnaanadamsuwauny x lnsean x azidnduuan Tuniedreasidnduay
X a a & a = = °o &

pswwouny y aullauuuamsazidniuun uasiAnfuatiieasnmuunafsainganitinges

oo

o e <4 &I _ o ) 4 [ 4 ' 4‘
fim anla lussuuAAnTe NUHATILAING19RQNIZYAUNLIAILATII8 X UAY y (FLN 4.6)

Ty ] ] [ oy ] P
L. i | i . —
Second Quadrani First Quadrant | i iy ‘ ,L s} ! - & T
! [ [
—-X X L—E ; ot T gt - : !
by X p . b ! AU S S
B Nl ., v = 6 : [
I ; ; ‘ 5 T i ;,,ﬁ AAAAA
L -4 ! I -
¥ : '3 553
. ; i h 2 + ! -
b ! o 14 i ! i
-X +X J L Lol Y X
0 M B . 'omgm} 1 2 3 456 7 8
: i bl
AAAAA - ! R SO S
i i Lo
. - I
| i ; i ; |
{ : | : 1
Y - ? - : . - ; 4 —-
-y -y : ; ; -
Third Quadrant = -V Fourth Quadrant B . |
) T [ {1 TonyKirvan 11297

217 4.6 HusuaaINAaasszuLRTAaIn (Plane rectangular coordinate system) (Lo and Yeung,
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2002, p. 24; Kirvan, 1997, p. 41)
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4.2.1 MIanennuEUR (Map projection)
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4.3 n1sudasNnm (Coordinate transformation)
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Light source
at the center of
Eurth

(x) Gnumaonic projection

Light source
at far side of
the globe

Light source
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infinity)

{b) Orthographic projection (¢) Stereographic projection
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=
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.33)
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517 5.2 Taseafrsuuuduaiwias(spaghett) G983l topology (Aronoff,1989, p.174)
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517 5.3 TassaFrdeyarnieafuuuiil topology (Aronoff, 1989, p.175)
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(Heywood et al., 2002, p. 53)
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(Haywood, et al., 2002, p.53)
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o =8 -=|'=s 1% d” ¥ s./dy d‘ < ' 9 =X a o [~ =
ﬂW?UNWﬂﬂJﬂH@V]NIﬂN@?WGLLUUH@ZW@GI‘BLH@VIIHHW?LHUﬂ@u‘ﬂ’l\‘m’m PIUGNIALN VDTN

nsliudadaya(data compression) T lfuanedisauanslugii 5.7

RASTER DATA COMPRESSION

COLUMNS
01234567889
ROWS

0

1

2

3

4

5

6

7

8

9

MAP

|

A. Full Raster Enceding B. Run-Length Encoding C. Value Point Encoding

(100 Values) (54 Values) (32 Values)
COLUMNS VALUE LENGTH  ROW VALUE  POINT
A 10 0 A 23
01234586 78 9 A 0 i B P
ROWS A 4 2 A 32
0 AAAAAAAAA A B 6 2 8 a9
1 AAAAAAAAA A A 3 3 o 43
2 AAAABBBBB 8 8 7 3 B 49
3 AAABBBBBE B o 4 4 o) 54
4 DODDBB B BB B 8 8 4 8 59
5 DODDODS B BB B 0 5 5 D 64
6 DODDDDCCCC C B 5 5 e 69
7 poopoODCCCC C s 5 6 ) 7
8 DOODDDCCCC C g i g g éi
g DbBbODDOCCCC C F ; ’ 0 Y
D 5 8 D a1
c 5 8 C 9

D 5 9

C 5 Q

31071 5.7 madafudeyaifilassairsuuunamaifaedsnisdudauuusiig (Aronoff, 1989, p.169)
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wannnang luAazuouasszwinuaaduatels lunsdindeyainnsudnddsunainuatannn
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5.2.3 mauBuufieulassairsdayauuunnimeiuazsamnes

¥
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Tassaideyauuunnrefuazsmamediaslszinnil  diadasuardediaiunnsieiu
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g iudnguseasdnisinllldenn  aamiaunssnuanfauad  geWiued  Avwdudeunes



47

(X

Tazea¥ e anundnresfldon uwasnandnlugluuuaavauazRaiainsenis Teaunsaagylis

WAAN IR 5.1

m59% 5.1 WhnuwaudaldnFauuazdeardnaasdasairdeyauuvonineiuavamamnad

LINLARS F1HADS

dalsnFey dalfun ey

=y a ' & ¥ d' v 1
1. N98YAY compact N11N9N 1. AlageaFrenidnladne

U

=t d' o’ o 9/ 174 - L3 k7 o Y 04 1
2. U topology ALY mﬂuma‘ﬂ?xqﬂﬂmmu 2. ﬂ’]ﬁ".}Lﬂ?W:’,MLLUU’HEUV}U%@H@‘VI’]‘MGWHLL'ZQ:

NIV L1 network analysis N lAaeinam HuszAnsnnunnan

UszAnsnn 3. munzanuniudayaniiaouulsulfey
3. neAniiTeaziBuanatennlndiAsauTe FanuNetranainuane

= y A = ﬂa’ £ ]

Andnileiteu 4. 180l HnsrUIUNIIUSEHRNANTWILILIFINGT]

(image processing) lagldAFaaaszan

cell nMeulaatinefsz@nsnnw

¥ o o ¥ O a
Had1rin 231118
1. Taseaiadudaundn 1. compact Weandn aldnstivdadayatan
2. nMsdAsziluudawiuainnsansenn laus 161 usiladiasalyl
gRENNIININ 2. AIULAANANNANNUS LU topology i1
3. Miudayaniacnulsulaeudeiuieing FRSENEINNINNTGN
wanuang lenuazilassiieilunig 3. neniseazidaatanndn vinldaueny
v @ Yy o= , 9 X o =
STt pRaLAiN resolution WNTU Fanmanad

4 Tsigunsallunssuaunisdssananannts | andusedddansawasmnlssdnininlunig

. X
VUG IAU

ANy o o Yy @ =
4. {IRMANTUNTINULDYALTIBITIN

5.2.4 mautlaslassaindeyaszudnsonimesuavsnamnes

nsudasteyanilassafrnnmesliiiuwuunanes axldaunisdauanadnaiei

X X
Column no. - ——---—~—~!—“~f”’~~) N
Xnmx = Xoin

Row no. = (WL—“L""-'!L~> M
Yimax ™ Ymin
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1 =2 & o o & 1 & e ::lld ] a P
AT X, Xy BAZ X, UNIBON ATWAR x WisiBaNzULas AYAAR x DAYesRgauaziInigaly
17 H

=1 | o as
NUNANWY AINANAL

]
ar

' <] A e a9 ] ‘s'd 1 Py d‘
AN Y, Yo AT Y, UNNEDN AR y TisiRaNTsULAS Anfirin y AR ATesfigauazaniigal
4 o .
WunANE uaIAu
< o - ° b oy & A
N baz M uanade srwiuaausilazawnwnaianamuisanisiuiuidnm
lunsurlaslassairedayantsnivunsasuiasntesdeya(resolution) Hillaraiamamas

= I} ¥ 1 o nll
Az ANAFABANNYAFABIRLNINN Aalanelugln 5.8

eflsfo]olofofe]e 17?22722
--\ 01‘»‘041:..0 Lyl????l?
..,J-J(ﬂ.ff MR R E
-...,17.7’ HREBBREE
...“"‘.’./’../‘ D> alatataletafaln
..]Z’../. aledalagaainp
.../..'7..' alalajalais| v
../"..7.-- HORERIRnE
1[a]2t2]2T2]2]2 v[af2]2]2T2]2]2 L
trvj2i2]2|2)2]2 vivjzf2f2f2f2]2 ‘
INHEBHAE IR BBRAE l I
3
IHEHBBEBRAE :n333233D: [~
dfdfajalalags 1 [>44444331
4(4141413531¢,1 AtAalai4{3f3jtps 4 3
414413131 A14340313801)1 )1 1
PR S o
alalala v slalslspi [ s r
(®)

s 5.8 nsudadiasaairedeyadeiuiiannuninesliidlumawmes(a) ansaweslhfunnnas

(B) wazsinateanuianatananaasiniuldannnisulaslanseasna(C)(Bernhardsen, 2002, p.85)

525TIN

Tusnsunasuldnusdayaiiilazeadrauuy TIN (Triangulated Irregular Network) Jifl

Q

Tassafrnnunawefadinisradiesadiardrauuvlidnf (iregular tessellation) Iaeviaeitias
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kY oG

Auinilassafauuy TIN Audluguuuvwiliaeddanairamame i topology (31

v

L o o ]

U

rwpdsiulasaisuuunnes antem(node)nnas

o o o 4 2 o
NALNAUIALARA ﬂuuNﬂluuuQ‘nuﬂﬂH@

a9

z Wiitimnededeynandnraruuusiolos iy goungd AINAULATA NG TusY

= ] [~ d‘ d'::l ' dJ ' 5
aviguiaihuglanumdanifauiese  Gauandeain cell VBITNAPDTULLRITNA regular

Qi

d’ =
ﬂ@Q@WNLV@HNWgﬂgﬂ’QtNﬂ’]

i xy Anfunsesriuiial z dnfvegdes Jumnssaindeyannnesuasmamefuusssun A1

/

X=Ycooromares EDGES NODES

node# coordinates A adjacent A A node #

1 xl,yl A B,K A 1,6,7

=y 2 x2,y2 B ACL B 1,7,8

3 x3,y3 C BD cC 1,28

!/ . D C.E D 2,3,8

AN § <R E  DFL E 38,9

ool 5 \ - F E.G F 3;4’9
e/ G FHM G  4,9,10
. H 4,5,10

24y s Z coorpmates g \' ™
D , I H,J,N 1 5,10,11

, node#  z_value

A AN, 1 2l 5IK I 56,11

AL 2 2 K AJN K 67,11
7 /i 3 23

== / . L BEM L 78,9

Tk .‘ £ ) M G.LN M 7,9,10
RN s 11 zll
- p N LK.M N 7,10,11
o \/ .

17

BIANURY (surface)wLiy TIN Gail topology (Aronoff, 1989, p.178-179)

¥ '

mslfuszlemizedlassaduun TIN Aumnzandwinldfudeyeiuiowuseidesiifian
Wuiariiulfidwdeaiulasadamamefuuusssuan wildeugunisimssiuudeuruin
dfjiRnemadinaansldennndndeyalasairemanafuuuidaassnn mezillasaniied
Fudaundn %:ﬂ@ﬁuﬁqﬁﬁ‘[ﬂma%mmu TIN il lunsmanaesuandi(siope) uazafiemag

anmiBes(aspect) ldazaanituiu lsAfAaldaziludsyinguaumdauusazgy
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dwdeaiudayslarairmawmeiiuuniasssunn  dayganuionidlassadauuy TN gnlduass

al

ArsaN A UAY g URTDR s A At uiu

5.3 WUUARDITRYALTIRTTD

%@gaL%qmmﬁ%f';’wmmsmﬁmﬁmﬂuﬁmﬁ’@m (database) atidaauNIuIuneudays

U

e ar

) d’/ d’ [ =4 ¥ & ) ° vt 1%
Gl uudisendelaraieredeyaderniedidaenmeetsiadies  liRlasaig
WaNETHA U wuLANaeuTsaALty wuulassinauasuuum@dNRus daqiiuuuudnsesdayaits

Auiusluannliangage msrlumnedfiainauldangs iaudavguninnan

5.3.1 mﬁmﬁm’f@y’@ (data approaches)

nsdfivdeyaidsersnarnsainidvisuuniuuindeyawaniugimdeys wuuily

uwindaysiidaddanansoGunldfallounsudszgndiante  Ganldléiazan  widldarunse

v

paupndayalivanuadondaes  Tupluesgrudeysainnsaldliduilsunsudszgnsinainuane

wsziaaluanaiui 5.10) m@@lﬁusﬁ‘ﬁmumqiﬂﬂmmﬂsvﬁﬂmmqq 1@ﬂiﬁﬂwﬂ@’]ﬂﬂmmv

a

IFnadnslunuuiisieans Iaefiszuunisdanisgaudeya(Data Base Management System -
1 v
DBMS)lullsunsaiaadanis DBMS(UT 5.11) NesAdszneususfagiudays wauynsudeys
. . dI % =) ¥ o o & 9 <8
(data dictionary) @suenlinsunalassairuaranduiusaesmsdeys  sandaldsunss

1%

Usrgynsidniy dwdh duduuszdurudeyaaingiudeys wenaintl DBMS faanisaninauld

U4

aeafURRN WU Inefl window lévane window (multi-views) daaldiineuldatinazaan

APPLICATION
e \\

DATA BASE

MANAGEMENT
DATAFILE 2 SYSTEM

(DBMS)
/ APPLICATION

W

DATA BASE

si¥l 5.10 n1sld DBMS dardanisliglduanspudnanldfeyaaingudeyainaaiuld (Aronoff,

1989, p.152)

nsld DBMS daslunisiiudayatugiaesgudeyandinanvattating viu
o WlunisdasanaandideulunisdaLiy
o Ainslddaya(share) sanfulaluoamaati

o Humsgrudonadnninliaeandasresgluunlunisdniiy
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L Users/programmers

Database Management
System (DBMS) l Application programs/queries

[ Query/program handling software

DBMS Database access software

| |

software ,
L Stored
Data dictionary database

DR S

771 5.11 esfdszneauressruunisdnnisgudesys (DBMS)(Lo and Yeung2002, p.77)

« # interfaces MaegrwreANazAIn AN ML I dnsyiy

kg

. Hrzuvdanissuantaendavesgrudayanuanilsslonizeslfusalezinm

af
[l

= ° 9/ p o o g P S =1 k3
. HsruvdnresteyaatiasiueiFivanieliiianisgodsresdeya

:l/ di tﬂ. ar 2 © b7 d! ] L
'N’]N’]i‘ﬂENNE]UVL“IJLWﬂ[ﬂi")@ﬁ@ﬂﬂ‘é‘ﬁm‘ﬂLLﬂzﬂﬂHmtﬂJﬂﬁlﬂﬂgﬂiuﬂqﬁ‘u’] x| Fegae Iding

i ignsedusingn uazaeandesiurisgiutaya
9

. snnsaivdeyaldasudounsaunguiianannann unisdszaulselamdldiudldnn

4l q

Uszinn ynsvdy inldgnisimunsruugiudeyauuy enterprise system

5.3.2 wuudaesdayaiteessouLuaAuT(hierarchical data model)

- v v @ ¥ v A a v Y a | o o
flaseaFransdafiuuuusiulyl (tree structure) HuanfsfuaanainfefuiAnasnaliasu
4 Temils parent #1167 %ila child WU 5.12) Avauduiusiduiig many-to-one uaz one-to-

one A nluguinuiiily many aslignas srumilu one azlilignas Tassaiaupntiinldidasnis

a L)

1 (374

W sdudu lunsiifiaansi(field) ifeen1sdudulild key wén widedralaseadauuuiidnlale

de grunsam ldiluilaqiiulaion
5.3.3 uuuanaesdayaideassautulasdne (network data model)

Taneairedaysideessouuulassthe@l  5.13) dwaateduvadasaiouuuiiansudu

Tnaimnuduiusuuunile parent $ldnanndanile child waz ik chitd Jldunadanils parent 10
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2
@ o

2 < ¥ o v (3 i 1Y = b7 d? = o o :‘/ i @t }73 )
Winsaudunnldmagangn mrliseasdududuainazaisudy etelsdn lassaFruwuufingas

fednfia Taeliaunsaa¥rennuduiusiun many-to-many uuumseid a1ngud 5.13 aziiulddn

inivers & i
Unwersity University Name |- Field Name
Record X N )
U of Caltfernia =~ Data Record
e e,
4 University )]
R S { 1
!
Dept | Numbar | Number of St
RPN SO Marig | of Profs | Support Staf! | (ua
- S
(" Depament 5 goiogy | ’4 -
i

e >~

—
L o
( Stutlents ) I Professors N
g ofessors 4
R o S “ / 7 o
e Sweent | Last | Fiest | " Smployes | Last | Frat Teaching
T Name | Namg | 77| GPA 0 Name | Name ‘ears
02214 | Sman]  Jobn| 3 | 35 80 {Newman| Etaine 5

Protessor Record

Student Record

I
& Courses >
—

Course | Caurse | Hours
16 Name | Week

12-847A [Zodlogy 3

Course Record

(a1 Organization of the Hierarchy of Entiies (b} Organization of the Data Recerds

ﬂﬁ 5.12 LL‘UU’Q’I@@Q%NMN"H@M@mei‘mmummmumu (hierarchical data model)(Aronoff, 1989,

Universiny 1 Univarsity Nama: fe Fialg Name
Fecard : -
‘U of Califenia | |+ Dara fecord

I

Dapt | Mumoer
Name | o' 2ot

Bislogy i

- N \ e ,
{ . i *} iy
L % /) \ (. Professors /\
R | o ¢
7 s
j P RV ﬁ\\
/ \ 7
i \ ' ey &mpnye» Last | First G
i/ \\ bl w | Marms |
\ 3“‘!"9"‘ T v e j 795 FHewman] Guaine 5 _,;’
Professor Record

{ & / o
_5{,,“.“,,, W_,‘_i/‘ 832214 | Smith;  John 3 35
P T
-~ T Studen: Qecord
e .,..,.,M,.,.,,.,...,_m,.]

i -
i
; Regiswration :,ﬁ_ ...... {/ Coursas 3
[T e - !
Course | Cowrse| Hours
10 Marie | Aeek
$2-247A | Zealogy 3

5 SOV Svi——
N S {
Student Course
n

Course Record

i
602214 122474

{p) Organization of the Data Records

gUR 513 uuudtsedaraidayaiisessaunulnsedng (network data model)(Aronoff, 1989,

p.158)
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AMNANRUTIRY student-course wiarUAITUILLL many-to-many MHNEAITNGN student MTaAL

P v , A o ~ o , , Iy 1
amzidoulduinniamig course wazlunila course U student toNnn9IuTeAY walATaaF ULl
Tdiealiaiemuduiusislaanss Aedaedl intersection record uLflusadan 1uiilAe student ID

uaz course 1D Tngsziliuiiuangaes student-course azsipdlidgiuae

£74 L% '

¥ o Iy A - T pep 4 o o o Yy A
ﬂl@ﬁ‘llﬂ\ﬁﬂ?\?ﬂ?'mLLU'UIW?\T‘H”IFJﬂ@Nﬂq?Lﬂum’ﬂH@V]’ﬂqaﬁ@uu@ﬂﬂQ’]LLUU@q@]U“ﬁu LLAMBNN

vd‘ j . %4

PRI G y A o o - ~ o o X
“Faden” WNTW T9lugudeyaeaansiamenasiningy uarseeiinig update MFITaNNINAY

&

é’ = d‘ ' & dyu v ° o ,OJ/ 14 1 ' v
fladayaimenldouulas  wilaseaFrauuniigeennniuuusdudu  uazlidavguinlasea¥

o—

5.3.4 uUANaeteyaTessauuLANRUE (Relational data model)

TasaaFrauwuuiiilwwnitianguuinndt teafudayaluginimamiesdlszneusuandly
§UT 5.14 0 field 199mseamnsaldidu key duiusiy field wuumoiueemseaulsd (U

5.15) TaseaFrauuuisiaelinnsdudunaledne

List of List of } -
species management | Permissible
nam d values
Column ’ g
3.0 Abitibi Chapleau
3444 | Jack pine 2.8 QA Paper Hearst ¢~ DOMain

value
Relation

......

......

7800 Cedar 3.2 Quecor Kenora

\

219 5.14 avmlsznavaasmisaniinseaianuuduiug laausas field aaN1anIMualssIANLas

Y

navestayanazdniulé(Lo and Yeung, 2002, p.79)

i

¥ dy o =4 L 2 = ° a o . v ¥
AT NITBDHAUDLIU AANTONINITAVANTTUAITNTDUANNIWUAAINNANAUG VDY field 1Budn

a

Y ad A o [y A Y v o Y aa, . A Y =& o
M38199 link u?ﬂVl’m’lﬁ‘ﬁ‘Qum’l?’Nﬂlmﬂﬂuﬂﬂﬂoﬁuu\m’li’ml.ﬂj’]mﬂﬂumfamﬁ join LRUNAULAIININIT
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2. Registration '
3. Student information

1. Course Infoemation Information
Peolnsser| Cautse Coursg [Course | Course Courss Student Student | Last First
10 Copt diamn | Hours 0 [is] 0 jie] Mame | Mame | Yo | GPA| Dept
790 | Bioieqy | Zeoqy | 3 |12.247A 122474 | 692214 Pine 692214 | Smith | Jonn | 3 | 25 | Blology
745 | Cherstry | Crganie 4 14-2C0A =1 142008 e2214 728437 | Green | John | 2 | 24 | English
.34 2214 -
807 Chemistry | Organic 4 14-2008 |- 17-3404 89 745870 | Thomas | Randy | 4 3.7 | Physics
12.247A 728437

€42 Chamistry | Biochem 5 14-280A
7 17-340A 728437

689 | Engish |Madowal] 3 173404 14080 | 728437

14.2008 | 745870

6. Resuit of Join Cperation

Student Studant

Course | Coutse | Course Last First
o] Dept Name KName Namea
14.2008 [Chemistry]| Orgaric | Smith John

14-2008 |[Chemistry| Organic | Thomas Rardy

14.2008 [Chemistry| Organic

st 5.15 wundnaedlassaiedeyaiessauuuduius (relational data model) (Aronoff, 1989,

p.159)

dufu meildlunsdududeyausaafufadndlugii 5.16 Wugtluiwuaasnim SQL (Structure
Query Language) Fauunedaniafai@an / Aumn (SELECT) sxiflens (records) a1n (FROM) AIN$1
48 customers lnaildawls (WHERE)H W field i3a state azfiasidays “GA” uar W field it
“income” AazfeefiAN3ANNT 50000 waz L field ae “city” axdeadly “ATHENS® Taassiieuiii
HAUBANITALAUAZUAAUENNE fields T8 “name” WA “address” Wi nquw’]ﬁ@ﬁum%m:

fagrasgniianualuiyaefie Pdselduannda 50000 wisagysietl wavenfueslniles ATHENS

SELECT customers.name, customers.address
FROM customers
WHERE customers.state = ‘GA’ AND customers.income > 50000 AND

customers.city = ‘ATHENS'

91l 5.16 guluuunwn saL Aldlunsdududeyateessouuntiduiug
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Anduiusaesdeys GIS Mlasafsuuuil umuduiusszuwinadaysidenuilds

£ |
A

A9 attribute edRyaTaNuATe actual data table taeld field Fiilu feature 1D 1y key
densa(gUa 5.17) dwiudayaiidugltla a3 attribute axszneusag feature 1D saetayaids
wuiuazANenadusaugaegltlen  wiell field Mivenavnamtesduilietaysdudieyadu
?.I/ =2 [ . d' d' ) as k4 = a a dl d‘ o [~
anuuauiln field 989 class ID Teaidensaliianisedeysidessodniinie Fainaniu Look

Up Table (LUT) vivedquuileaes actual data table Alé

Map Aurbute Table 1 Altribute Table 2
Lap Area | Penmeter Stand Stand Darmunant
11 12 10 {ha) {my Number Number | Species Age
fucord - | 11 435 880 J-227 l®J-127 W, Spruce A5
i e k] 580 J-420 4123 8. Spruce G0
13 14 £3 628 1140 J-780 J-129 v/ Spruce 15
[ o L R 252 650 J127 @ J-130 Homieek 40
J-131 Hemiack 25

¥ 5.17 Auduiussendndayadeiuiiuasdeyaileassa (Aronoff, 1989, p.160)
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NN5AANULUFIUTAYA GIS

2 = 2'/ o nll a‘ :/, dl [ °
ﬂ’]?@@ﬂLLUquum@H@ GIS {8114 U m\TLLﬂmQIHEﬂV] 6.1 L?M@Wﬂﬂluﬁl@umﬂuﬂﬁmuum
o e v Y < - y T P s sl
PBANNIT ﬂ’]?’l’]@ﬂLLUUQm@mumu@ztﬂ?\‘iﬁ?q\?ﬂqumﬂaﬂ quﬂ\?ﬂq?L@’ﬂﬂimﬂq?mLLQ?LLﬂ:«’%@‘N‘V]LLQSW

wisnzan faunazillgnsdnsnidevuasdmiugiuteya GIS Tugtuuusine

Y Sa 99 o 30 e ¥ -
gdayafinaosldfunseenuuuiineuauasglidusuninitianusasnisuainusiy 1
nsiduasmsliudssdeyaliiuaqiulugliuuininsgiu wazArLAN LAtREEALATTUL
gdeyanaslafumeeenuuufilassainnaessdesduliluglivumaciuiwns - uazamnsg
¥ 3 a dl (?z o & = o
psraaauAnugniastesdayalilusyiunis Tnaanzludunauresnisdudn dnsdnszuuminy
Uasadelidasrundueeneg  ietlesiulibideyagyweviedlenia@emedesign
¥ o | ' =y %I ¥ o -3 k7

gmdeya GIS Wiuniseenuuuiluetheiudaazamisnanaaudidaulunisdnifivaedeys uax

ausRaLauaIAIINSaInInis e ldnnesauliRui

Conceptual design

Application requirements
End Utilization goals
Target users

GIS package dependent Logical Design

Database specification
Database element

Database structure
Database updatingprocedure

Physical design

e Hardware configuration
e Software characteristics
e Database system accessdesign

Database organization

7% 6.1 TumausereIniseanuuugiudeya GIS (ESCAP, 1996, p.54)
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o o’

anldnaraudaluuni 3 ddeysiluesdlsznauidrdgyecnederes GIS luesAnsuileay

' o

Hfayaaguanasziy warennsianisdanisiignassiuatinaAyresdeys Aeiunissuundays
Wiaumudnenzuaddanisléuresdeya azihlinsimungiudaya GIS awnsamauaues
v Y o ar ] ey ¥ % Kd v 2
ANARINsre g Rua L i lusrdusie iR foglintsnmuaulauiadudeyslnaenig
AU TaRLastunsaNsann et aauuaranmane  anwmatndayanaznaniia
sellil Suilunisdruundeyamudnguszasddands Aewdiazldussenafaniseanuuugiudeya

salyl
6.1 AMMAENTaYA (data triangle)

David Ovada WNITINTTRINTHNTNEINTETTHANTI TR NN TN lAT AT

d‘ o dg’ Al' ° [ 1% 4' ~ o ] d‘ o
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Application Extent Spatial Non-spatial

Micro-fevel Micro-watersheds/ 1:25,000/ Village/plot
cluster of villages/ 1:10,000+ level
municipalities

Meso-level District/ 1:50,000/ Village
cities/urban 1:25,000+
areas

Macro-level State/region 1:250,000 Sub-counties
metro. region

National Entire country 1:1,000,000 Counties/district
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Thematic data Data layer Spatial Non-spatial element
element

Geology rock unit polygon formation ID
formation name
group ID
group name
lithology,
age

structure line/point structure ID,

structure group,
structure type
Geohydrology | aquifer polygon aquifer ID,

aquifer name (if any),

lithology,

yield capacity,

water quality,

related potential problem
high productive zone polygon zone D,

zone name (if any),

properties
depth to bedrock line contour 1D,

contour type,

elevation value
groundwater well point well ID,

total thickness,

water quality,

layer ID,

depth at the top of layer,

depth at the base of layer,

layer thickness,

lithology,

type of layer base boundary

Shallow dug wells point well ID

groundwater water level
well depth

water quality
water table contour line contour ID

water level from MSL
Other Potential area for polygon area ID
geoscience construction materials type of material,

material properties
Surface water body polygon body ID

depth,

volume,

water quality
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CMT(coordinate movement tolerances) MSU(minimum spatial unit) RMSE(root mean square

error)

1:50K
Forest use
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§ = j i = . . . j~1
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4) mednsndaudeyauazufindeya (File and data organization) GIS package usiay
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[ 3 I} o il o o o 1 4 dl 14 al' ] [ o [~3 L4 [
nmsdaiuaraazuansneiuetwlilud Ay laifield GIS package fisneiu gUuuunsdmALd iy
! v v
wisiudeyaenaanflulndinuovdagaaedndild lnofldanaaniiulasafromaiuvzellils
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Spatial

4

Define R.P. and extend

:

Create map in coordinate units

'

> Digitize matter theme

1

Copy master theme

Thematic data on
spatial framework

Master preparation l
and coding e Digtize Theme 1 to N A

(Tile-N Theme-N)
-

Edit and topology “N” Them rs
build

l

Check
dig. error

Verification
check plot and feature codes

l

Theme finalization |®¥—— Associate attributes

1 A4
Theme Theme Theme N

!

» Ready for analysis [«

t ¥
=

717 7.1 Fumawshelunisindadeyaanuenn@sinildiduiudeys GIS (Eseaps, 1996, p. 57)
EscAP,
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Neat line —.Tic
-, S— e it

“Common
features

B

Digitize

Soil

laver

Copy

: ; Land-use
i o layer

Digitize

U7 7.2 medavindudayasiuuiy (Lo and Yeung, 2002, p.191)

¢
=&

ﬂNﬂ']ﬁ‘ﬁaﬂNi%ﬂun"l?LLﬂ@\?ﬁﬁﬂ Lﬂu@ﬂﬂ’\TL%‘NM?QLLUU multivariates (@Nﬂ'\ﬁ‘ 7.1 WAL 7.2) 49
a - i [y ~t . & RN s S o oy P
mu’m‘ﬂ@ﬂ‘ﬁﬂuwuvmuﬁ'mj’mcﬂ@ml’m"mLWEN'BHNme wia Lﬂuwummﬂqqﬂ@ﬂmq“ﬂusﬁ@uLWﬂﬁ

AENAYY AINANNNFALWININGIHBINIIIAAILANNNIAINUUART RBEeE 3 ¢ @1n1e polynomial

wnziuiunfidguateuuulziuiue egaalsfinin ganiiued Gis Tanvialilaalfauns

al

]
=4

dumsalunisudasiin wazsinarkifianntsuuvauldiaan
X' =a,+ax+ay (7.1)
y' = b, + b,x + by (7.2)
x' uaz y' WuAfinarasunuividasesiudeya GIS #ildainnas digitize
< 1

x uaz y HiuRdaaedfzidndedeyansanmeianindianiseinisuazanoifies

a,. 8, 8, by, b, Waz b, iluAATuazAdNszAns

5) nsufuufideya (Data editing) Wwiunaunisdiuufrautianaiafiinainnig digitize

Feiildvanauuy dudaailudaatinalugdd 7.3 Weviinisdfuudisfaudadsinnised1e topology

o

Wiiudeyananalugtonmeiils deg 7.4

k1]



71

AR

[ype of errors | Before correction |~ - After correction

I ‘ +
Missing label L
Add polygon label
i e ————v—-—{'{w—ww
Missing arc B ——— e |
Add arc |
o :
Overshoot e : j i |
NSNS U S S R .q
Select and delete overshoot
: et e e e & : - ;, ...............
Undershoot R G - ; b
Extend line to polvgon boundary
— Y - .‘ 1{
| @ e d } L ' l
Dangling node
Move node to close polygon
| + 1099 ! / 1900 ;
Wrong label ID (e ; LR ;
: !
’ ;
E

l Correct polygon identifier

U7 7.3 faatihenistfuuiaonuiianainainnis digitize (Lo and Yeung, 2002, p. 198)

7.3 madnandayaBassn

nsiumesAlszneLrasdeyadiasauaznisesnuuunauynsudeyaidassa lananald
udalude 3) Wit 6.2 uaz da 3) Wiude 6.3 TunsasiTensdedeyaiinuiuardeyadassnliidn
Yy o Wy a & o & 3y o A ¥ o a 3
fouuld ID 289 features Waui Aazldifudnizenassiaensaiuusniiulsrinmeesdaysuuy
P o o % a & o 1y o e ) -~ o .
wenfiuialumssdayaidanuiuasmssdeysiiessn i seudu text ilauiuvizally integer

= [ 4 d‘o o =i 1 4’ <A A d’o o [ = =gll P
WHARNY NANAYBNRENNUUIADNITATIARBL class W98 category NNALUBLNY features LINWUN

a

8 '
TumsaFemredeysidessaniseusndnainnisairedeyadenundnazisynavldog field 289

ID 794 feature ITaWuTLAL field 2199 class Teluuafianaussqlilumsdeyadanuiiaeils
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]

_Before Atiribute tables - Topological ..
* process , : e checking "~
Point 14 | 5 ol
+ i +0
+ F 3 2
+ + 1
) + K
FF = {1 e
¢ Internal 1D for ¢ Point attribute
points table (PAT)
¢ Point topology ¢ Other tables
Line * Dangling nodes
¢ Dangling arcs
¢ Create nodes s Arc attribute
e Internal 1D for table (AAT)
nodesfarcs ¢ Other tables
* Arc topology
Pol ;
ygon H » Dangling nodcs
¢ Dangling arcs
¢ Polygon labels
L
-
¢ Create nodes ¢ Polygon
* 1Dy for nodesfarcs “‘L’;‘b“;,‘zT
» D for polygons [fl e )
« Node topology o Other tables
* Arc topology

U7 7.4 sameinannsa¥is topology Wiiududasys (Lo and Yeung, 2002, p.197)

luntsidndeyaideessn a\‘]Lﬂ‘l&ﬂ’]ﬁ‘ﬁ’]t@’]N@‘ﬂ’ﬂ\iﬂﬂﬁ"ﬂ’r}ﬂLL‘U‘UL‘TNﬁlﬁ‘?ﬂtﬁxﬁﬁtﬂum’]i‘ﬁdﬁﬂgﬂ

afauazmnmedayadum inafreliiflasaieielsznenlidon S1uou field fe8q field AILNENS

199 field wardszinnaesdayaluusias field paufiganuunld antudninnsidn fatanig

afamuuumi’]ﬁmg@Fﬁ\imsaé’w%’u‘%ﬁ@g@ Road tewmAnedumaluladgruiuandlugd 7.5
e

Aseniideyaass (gU% 7.6)uazmssdieyadiumn Type of pavement (3% 7.7) (&ryeyn asnfisnel

UaTAnLY, 2548)
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Layer name: Road (D1144)
Feature type: line

Table name: Road

Layer ADT LUT
Road Road Type(name) of road
ID D » ID
ROAD ID |« NAME E
PavementID NAME T
FOOTPATH
BIKELANE Type of pavement
LENGTH - P
PavementType
Field name Type Width Key

ID Integer 5 Primary

ROAD ID Integer 5 Foreign

PavementID Integer 5 Foreign

FOOTPATH Yes/No

BIKELANE Yes/No

LENGTH Double 15,2

Field description
Field name Description

ID FH line DUY

ROAD ID sHadonuy

PavementID IRA¥IAvDITARINU

FOOTPATH Imadusi

BIKELANE fimednsowuemes las

LENGTH ANV IVDINUUANNT)

U7 7.5 aativniseenuuunisedeyaiisessadudays Road aesmmiangidumalulatigsuis




Attributes of Road.shp
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=1ojx|

| Sagpe | 47 | Aaadir | tewth | Bkstwe | Foomath | Favemerd]
T"olpLIﬂe ...... 324 727 £ 292.692000000  no na 2:
PolyLine 3 726 : 60.0501000000 : no no 2
PolyLine 315 726 : 207.092000000 : no no 2i
PalyLine 316 726 7.05224000000 ¢ no ho 2
PolylLine N7 7261 101.019000000 : no no 1
PolyLine 318 726 173.545000000 : no ho 1
PolyLine 325 727 ¢ 21.3971000000 § no no 1
PalyLine 326 727 : 29.3887000000 : no no 1
PolyLine 327 727 : 62.0613000000 : no no 1
PolyLine 328 727 1 202.080000000 : no no 1
PolyLine 1 703 ¢ 387.187000000 ; no no 2
PolyLine 85 718 149.413000000 ; no na 2
I:’rllul ine AR 718 M3 2840N000N0 ¢ nn nn ? >

U7 7.6 Fretiamsdaysidessaduteys Road sasnmidnandumaluladiqsuss

Look up table name: Type of pavement

Field name Type Width Key
D Integer 5 Primary
PavementType Text 50
Field description
Field name Description
D 'sﬁmﬁmaﬁﬁ@ﬁuﬁamq
PavementType AV ‘3’51‘631’{1453’31/11\1
mmw’f@gaﬁum Type of pavement
ID PavementType
1 Concrete
2 Asphalt
3 Compacted Soil
4 Mixed-size crushed rock
5 CEPAC

Py 2 [y 3 a
gﬂ‘w 7.7 NMTRRNLULANTNIAYAAUNT Type of pavement NTANTILNITTUATRY pavement
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3

o ¥ =y W v ac Y = 4‘ = s
msmmmgammmmlngﬂmemma"mmwimuma% a1 ﬂ}gj@LﬂNLﬂu’&\iWNW ne

v v s l

o 173 % o b4 = AS' +73 an Adl iy
dhasdemindosia  (manually)  Bldoswan  Srdeyadunavanidldeluglaecanss

1’84
]

& v $enal o ¥y v =4 ] o ' & (-4 1
g’]%‘ﬂﬂﬁﬂﬂ@’]@@:ﬁﬂ@ﬂi‘ﬁ'}ﬁu’]L‘IIWMQEIN@L?'MFTL& 'Bth\ﬂiﬁ‘ﬂm’\ll NUIUBENY format T@QLL%N“B@H@LL@t

format 483a189 GIS package paliiins import tefifaidudrdalunisulas format e

e ly
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uN 8
NsRATITHIAYA GIS WLLLINARS

8.1 MsATIEUTaYR GIS
a Ly ' o (373 o N4 = ?:/ k7
nasawmszidaya GIS wanssainnsiaszideyauwuudug ezdndeya GIS Uviedieaya

%

= 1 = o Y 4‘ v 1 a 431‘ d’ = rdl R v k%
FeassaiduBeatudeyadn  nuandadeyadeiun  wansmmzimliaslszneulusedayan
< o 2/ - L d”d ' I = [ c‘/ = oy
aastlszinn T ldnisemsiuuuiifianusumiienisiessideyaiald  nsdiesevideya
GIS Anauszauneaguliim
1) MnnsdaiEea(sor) dayaiassninaniaualuey ol usetiaals
= o v S
uAR LT B
2) n1sRudiu(searchyunzAunt(query) features s ludayaiaiuniirunisdaya
AnsantRraiulumsdayaideesen features Wisaziifeyaidassnniaunseniu

¥ o 4
FABINTAANTINIEY

3) ATNINIMITLIA AITNENT UAZITHEINNMIDTTEZUNNTEN features Sine 16

L4

4) vmmadeuuLuLyde  AMwnaaamauaraiaiudeyaluaisdeyaiiassald(gun

8.1)

‘Basic spatial analysis.

Logical operations
=R, B, L, e, =, <>
-AANDE,AORB, ANORB, ANOTE, AXORB

Arithmetic operations
e+, -, x, /,, SQR, sin, cos, tan

Statistical operations
« Sum, maxima, miniima, average, weighted
average, frequncy distribution, SD, bidirectional
comparison, multivariate, others 4

U 8.1 nslipvituiiugusesdaya GIS

° = (] as v ar 3'/ 2 L) 531’ =J 174 = % = G5 |
5) VI’]ﬂ’]ﬁ"JLﬂ?’ltﬁﬁ‘QNﬂu/WT’ﬂNﬂu‘Vl\ﬂI@}ﬂ@L‘NWLW\LL@xﬂﬂH@LﬁQ@?TﬂI@IﬂHNN@L‘L]u
:l/ 2 a; . 4? 1 17873 = = 1
. °13mumfagamqmau(compnled)muluuuuﬁmmﬁwﬂuyam@ﬁnchm RAbATIARA

{Fearsoulasdu(derived) s



77

@
o 9

a um@gﬂﬁ?qumu(compned)?julmiuugﬁummﬁmﬁuﬁ’?:mw features Wa%

52

o o

pruanFresuludufeyamsaiuuarusendntudayasoanisivuaenls

WUILIFINNe]

= s 2 = ¥ p 7 5 ¥ . &
ﬂ’lT’JLﬂ?’W:ﬁ‘WVIﬂ@‘ﬂ‘l.l‘ll’ﬂﬂ;luﬂLLUUL}@M@W@LL@@Q’LWL"II’IIQ‘IGN’]EPIIUWQEJ Venn diagrams A4

uanelugly 8.2 TeReulumantiazlduinlunszuaunisnisAuan (query)

A ANDB

e.g. Which hotels are in
the 'luxury’ category
and have more than 2{)
hearcoms?

e.g. Which hotels are in
the ‘tuxury’ category

or have more than 20
bearooms?

D
d

AXORB

e.g. Which hotels are in
the ‘luxury’ category but
do not have more than

¢.g. Which hotels are
either in the ‘luxury’
category or have more

than 20 bedrooms but
not both?

20 bedrooms?

gﬂﬁ 82 mﬁ‘wmmmmuyjau (Boolean operator)(Heywood et al., 2002, p. 114)

Y ' < ' - 3 & as i °
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wWasuuwlaimsldnuiiludmdaniiepdueends  Ameuiildheinisulauuulasnisldiunalatin
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topology Taeteyadsuiiuds azdesldnszuaunisliasoinugunuuyay wradnuazadann

a v e
LNEUBAIY

19N 8.1 NITUIUNIININ GIS Nl TunITRaLATANHLLILFNN

suuuuanu nszuaumsniEldlaundssnay
1. AoiuReazls (What is at?) 1. Identify
2, ﬁqﬁﬁﬁé’mmm@gﬁ%u (Where is it?) 2. Search
3. features ﬁﬁmmﬁuﬁuﬁmud@ﬂﬁ 3. Query with condition(s)

o ldl t%3 L 1 d’ld
muum@qwlmma 190 features WURATUN
ANAuNufiFanuiasingls (According to
condition{s), where are they?, which data

are related? and how are they related?)

4. Avdinnsulasuudasely dinng 4. Map overlay analysis
Wasulas azilasuesels (How has it

changed?)

5. frtladeiivrauntiaduinnisdsuulas | 5. Modeling

a 42/ S v Q‘ d” - 4,{ o v
auiinezlsly wiadndetlaziinau ﬂ@"]ﬁ[ﬂ’l\?"]

avsastluatingls (What if.....?)

Identify Waz search {HNILUAUNIINNIUMLLIFITHAITDINTTON AR TUTTHI e TRY AT
4’1’ d' 9/ = = o | QI ?.3 SI = dy aidl Y = <3|
NUNLRZARYALTIRTIN imﬂm@ummmﬁmuﬂum@mmwuwm@@ﬂmazwﬁ@mﬁmmmnJu

Amey  vizelumenduiuatanudedeyaideessadndaiuegilauszuansamaulddadayaita
¥ d
Wi

v A | o Aﬂl 2/ = d’ o =

nsAuRu(query) WiunnsitwuaReulaludeyaisessaieldlunisdnaen features 289

foyn@enuifiseants  ReulumariiflulenluGanssnz(ogical expression) #eisznauludas

v 1

operands, logical operator AT Boolean connectors LB Iﬁ’mmiﬁmﬁﬂﬂﬂuﬂuﬁu%uﬁ Road ¥

i1 pavementType = 1 AND FOOTPATH = yes unatisldinnisdadandaysidunuund field e

b3 = ) d'ddy < o = £ d’lj

‘vavementType’ lumsedayadsessoifluouuiinuniadudssinnit 1 Temunataiumisiul

paundn (aaazidanlugli 7.5, 7.6 uar 7.7) wazly field I8 ‘FOOTPATH' Hfayaiilu ‘yes

wineanudduouuignidenazsesilvaumsoy lunsdiduil ‘pavementType’, “1', ‘FOOTPATH’

LAY ‘yes' Wu operands WATBIUNNE = 1 logical operator Waz ‘AND’ \i}14 Boolean connector
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o « 1% o . 1% = d” af &
nsesTiuLudeuiudeyaloveray  analysis)  ifunistszandeyadiciunuazdeya

E4 ' v H ! ¥ !
eassoaasiudayadsaiuiasldusdnsidududayalwini features watuudaslludonun

¥ +
Y o A

feyaideasnlmifiasaunquieyaiduainiassiudeysuasunansnann feature d1aifeq (3L
o é’lf G| ¥ o :’f k4 = [ ] 4
8.3) memszianwarddnfuntsdanivresiuteya theme weniu wu nsldwunvzanisld

1 ]

d’ >3 o 1 ] < A .%' 1
hoiu Tmm@mm@uwumanwLqmimmmmm aziiuinaudrluwisrglaluaiiauln

wasuudaslianiduetndsialudeituiivazndassa

1 1A | 1B

2 2A | 2B

51" 8.3 mssnﬂuwmum@mmiﬁ‘lmﬂﬂmlu nadeyadassaiinainnisuan(Chang, 2002, p.187)

a cy v ° . ~ P <= -
NITAATIZUNAIBNITRTILULINRDI(GIS modelmg) Nﬂ@f]ﬁgﬂLLUU LLmV\ﬂ@qQﬂ\Tiumq?qu

1 1
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U L d a‘ Ia g o’ 1 1 1 J @ ] a U o
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8.2 N15ASIUTAYA GIS wUULINLABRSF

Chang(2002) levinnasdanguilaridulunisiasmsidays IS il 4 ngu Tun nasadag

b 4 1 ¥
A o

WwihAu(buffering) nisdauiududesa(map overlay) n1sdfudasdeya(manipulation) waznis

o . dl i 1ot o o ] as dl
aInTeelena(distance measurement) muma:n@uuﬁdﬂmumaq AILAR PUANF19N 8.2

v
& o/

13797 8.2 WardunnsBisziideya GIS uuuannesvia 4 ngx

naaNandumMsdiassdaya GIS wuuaniaad Wandumsasien

1. nMrafrenuAtugw(buffering) o buffer

. v e identity, intersect, union
2. mriewiuduteaya(map overlay)

¢ eliminate, clip, dissolve, erase cover,

3. medfuulasfudeya(map manipulation) . _
mapjoin, update, split

4. N133RTEaEN1N(distance measurement) « near, point distance
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8.2.1 AT NUN AW
14 dy d‘v L4 e 4 ar
nsafriuitutuasaiidessaran  duuezgltla  TnanisnavusssasniaiuTy

(buffer distance) aNuiiwTudauiuAuiamIs0 dissolve MWnatetlulausurulawdeqls wail

¥
¥ ar

wdausidagilszasdresnisaine  msaFeiuniuauainnsaniliiaduueniasiwlugtaudaas

dissolve Winarentlununimeqiulé (s 8.4)

£ 1]

not dissolve

(\ \L{:";‘ {i b’? .w dissolve

"\"'5:.,:\3 ) SN
Line ﬁs\ ~‘L“"‘\
\\~_:\\ \‘“-x
= \1:&“\ /... Buffer distance«c
o J/‘:‘"\] W ) )
AN
&
{/_N.,.M -
\ L\
\\\ |
~— \ Buffer distance
\..,’ | 5T
Area N S

Polygon setback

5117 8.4 nsa¥reuninugnaes an 14 wazgUtla Luw not-dissolve, dissolve UATILL polygon

U

setback (Chang, 2002, p.183; Lo and Yeung, 2002, p.207)
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o Py | sa oy o o = 3 ~ ; v
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8.2.2 Mefauiutudays

d' ° ~ L8 ¥ o Y k4 = 1 % al ¥ o =l i’/ 2 =
mm%mmmmmzmmm@umww’@lﬁlmm@m RLHABDILTHAUINNNNTAALATLNTUTDY ALY

,-34’ df 2 =S dl 9 i all a; 1 b o o :'/ )74 8
Wu‘VlLL@ZM’]?’N%EH&L%Q@??ﬂﬂﬂﬂﬂiﬂﬂﬂWQ1ﬁuUWﬂ 6 UATUNV 7 LTIW ABANKRANITUTANAAULLL

(master template creation) flasfiszuuARALULRRANY FaenuuaaantuannisiuaRiailugs

L 4
o o =

Bendu vstlieldnsteuiudulledefidssdniawn Lideldifa siver sivegutladniilud

=

arumnedy stladnuantl Juglassalunisimnmsiuastesaissiaddauniagluidniu

Sy o S @ v v o A A \ P 1 a
IﬂﬂL'ﬂW’]:lun?mWﬁu‘ﬂ@Nﬂ@VlLﬂu‘ﬁum@ﬁﬂ@gﬂﬂm ﬂT@UﬂquuV]ﬂu’]ﬂlﬂfgu@zﬂLu@ﬁq?qﬂﬂ:LﬂﬂﬂNqﬂ

v v
o o ¥

& o 9 ¥4 1 4 v :’/ ¥ o &1 =2 o £ 74 %
matauitdaysuuunnmeiinldnfazaesiudayalilfidududeyanadnsianieastdrldeuiy

¥
o o Y

Aududeyaguiddell

1) nguaasnistauivdeys nsfeuiududeyneradnnguenudnunzaes features iy

point-in-polygon, fine-in-polygon Wa polygon-on-polygon

1
5|

. . o’ = )73 ::ll 1 £ a9 1 %
point-in-polygon L uﬂi:muﬂ’]mmmaﬂmegmmwmn@glugﬂﬁmmmm?mm FiY ;INNT

14
=

v ey =} |dl 1 dldo 3 :,/ 1 o d‘o = 1 1 3 9 L4 '
naudilaeFauagnuvisnisumisiaeg lurnannannivun natddull uaasdfutayam U
TneFeuilududayadlmuia(gly 8.5)

N . a4 7 d’ Il A ' @ al'o )

line-in-polygon  lunszuaunisAniaandeyadunanegluvreaindugtlannivus iy
o Vo o A o ° PRI P ~ & o o
asnisnauitiouuidulatindme luvzedeiugwneaninmua(gln 8.6) natiiiulianaassiadsedy
o o v o o ad Y oA, o
UTRAINALAANE b A lunstififiasnisAu AN B LRK s d uTegn e TuE e
Auuawinde  wasganyiafunssazdmaanauunieiuenalas lldnduouuisauanging

‘ L ?:I/ d" v o :’I = 1 o
UAAZaBN0UUAUEUTUNN LLN'J’]MQﬂUUL’XHMU@tNU’N’KQH@QU@ﬂLﬁlﬁlﬂ’uﬂﬂ

¥
o o &

polygon-on-polygon ilunszuaunisdauiuduieyagitinaesiudeya Tudeyanadnsiin

L1l

b

. . - ;o w Y
ugttlafifisevanivduasideyaidessaninanauniaindeyaiansdugun 8.3)

a

+
>

7
. x
.

b > adr”

9117 8.5 n1sdauiuuny point-in-polygon (Eutlsylddmiunisuanavintiuliilideys)(Chang,

2002, p. 186)
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517 8.6 Nsdauriuuuy line-in-polygon (Wutlslddmiunisuansviniulailddaya)(Chang, 2002,

p.186)

2) nsdewiududeys Taevinllfl 3 nszusunds ldun UNION, INTERSECT, uas

¥ 1 v ] ¥ 14 1 4
IDENTITY gauianiuitesiudeyaiiiuuadnsainnseununianaiiiasauasegiureuianeed

2
o

fayanindngnszuounisdauivuazisnisfeniy  nezuauniamaniinuiutudeyaaasdu

1iaya Lﬂuwm@m input ﬂ‘U‘IiWH@Nﬂ overlay Imﬂm%lﬂwum@ummnmﬁﬂm Euiugtlauazgy

Undy ﬂﬁmumwiﬁxmﬁuwh

] v
i

UNION viauiududeya input uazdudeys union Milugitlaviag # Boolean connector

Aa ‘OR’ HaAWEI9InTEUsUNIunTsin I UTasN wazgUtnlu [ALAATLBAINNITRNANTD UL FLT

d’ o 4‘ qdd’ll n‘l ¥ o
ummgﬂﬂmmﬂ‘numwwmm Tnefnndeyadeessnresglamamlsiinund feuiu uaznan
Y 1S v H ad 3

aysdessnandudayaiisasdiniugltalusifiinauaannisidudeyaisaasiinuidfeuiu

U

=he

(317 8.7)

+
i

719 8.7 nsdeuriudeyauuy UNION (Chang, 2002, p.187)

INTERSECT vineuiududaya input fududeya intersect avanaazifluduteysqaiug

o uiugttlauargltaiuguila § Boolean connector A8 ‘AND’ nadnsw il features (am 1y

i
(%

T S . o - oy '
wiagUlla Ausgiududeya input) NRNUTTeuLANIasTudayavivaearingy (gUT 8.8) daya

¥
L

a d’ G t/ ¥
L‘N'E]ﬁ‘ﬁ‘ﬂ‘VliﬂL‘L"Hﬂ’li‘&l@“@’]ﬂ‘nuﬂlmﬂ@ﬂ\?ﬂﬂﬂ

v v v
IDENTITY ineuiududeys input uazdudeya identity Inaanaanifluduteysqaiugis

a4

Wuiugauszgliladugiila {1 Boolean connector e [(input map) AND (identity map)] OR

d a 6% i ) = ¥ ‘o . i 1 -&l :
(input map)’ TwadwsTIATY features (am W viregdila Auagiududaya input) Nenaglunui
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sasiudoya input iWunnet (U7 8.9) Tudouidauiuiuresiudeyaivaes dayadvessonlsidy

nsugNaINTudeyaiaaes

input coverage ldentity coverage Output coverage

g1/7 8.9 nsdauiudayauuy IDENTITY (Chang, 2002, p.188)

8.2.3 msufuniastudeya(Map manipulation)
8/ H v i
nsfunasdudaya dunsulaauwlasdeyalutudeyalimunzaniazinlldon

) d{l 9/ 1 = o a o ell o 1 Aé’ | d‘d s ¢
ﬁl'ﬂLu@ﬂiﬁ’ﬂﬂ’NNﬂﬁ‘tﬂﬂﬁﬂﬁ‘W nrzuauntsUfunUasninuanataluniidunssutunisulugeanviwe s

ArcView Taldun ELIMINATE, DISSOLVE, CLIP, ERASE COVER, MAPJOIN/MERGE, SPLIT, uaw

UPDATE
ELIMINATE 1445Un4a slivers fiinainnisdawivdudeysgiilasasiudeys lnsazifia

a s:lld ¢ dl o o [ . n‘ld [~ t c:ll o o
wBunfifidureundondaiuiuliaiin siver idlawiadnndnfinwunargnadnaanty
DisSOLVE ldlunnssangdilalunguiteglu class weniuiazagiafiafuduiugntaibeg

Thensauidureuisiituszninagilafil class daafuaen(zld 8.10)

cLP Wéminahedudanalmilififins features ieuiinaneglufufivesiudens clip
(guﬁ' 8.11)

ERASE COVER lfanuluntamssiuduiu clip Tmﬂmﬂﬁwf{mmmxmummuﬂu%u%uﬂaﬁ

S = P e P L Pt S Y o
el features anunneguaniunvesfuteaya erase (U7 8.12)



85

MAPJOIN %378 MERGE lfidensedudayaninndiniieiudoyadindaniu Ine features Tu

=

dudayaseuivaiaieaiugi 8.13)

(b)

2?1 8.10 nsUfuulasdudayasan dissoive an (a) lhilu (o) Taenissangidanaglu class

s o a e Y oYy e

Lﬁmﬁmmz@gjmmmnummﬂnu (Chang, 2002, p.191)

.......................

Input theme Clip theme Qutput

1 8.1 medfunilastudayasan clip (Chang, 2002, p.191)

P T R R R U RPN

----------------

Input coverage  Erase coverage Qutput

§Un 8.12 nadfuntlasdudieyasian erase cover (Chang, 2002, p.193)

Merge

917 8.1.3 nstfuuilastudayasiae mapjoin/merge (Chang, 2002, p.192)
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SPLIT Wlunemseduduiy mapjoin Touadnsaninis split azlsiilududeyananeduy

% dldsz =3 1y ?o,/ b3 . nl' o/ 1 zj/ b3 . 4 : ¥
Faysnidoyadiu widsauannududeya spit (juUn 8.14) detrsfutaya split 1w dudayagi

L)

Tanansrauandands sy

|
Y

input coverage Split coverage Output

517 8.1.4 nstfunastudayasae split (Chang, 2002, p.193)

' ;Y
A =

UPDATE wneuiududeya input dududeya update Milugililavisg N Boolean

k1)

connector A8 ‘[(input map) NOT (update map)] OR (update map)’ NAANTURINTZUUNINTINNNT

¥

SnngTlauacdeyafsassaivaecdudoys input enduiuitdeudududeya update azld
rnadndifugUtlauazdeyadeessosesiudieya update (Uil 8.15) update daetlszneaaisinlila

b 7% e e v:’/ :I/ 9
pa digitize Invisiudeya

Input coverage  Update coverage Qutput

517 8.15 nsdauviudeyauy update (Chang, 2002, p.193)

8.2.4 NNTIATTEIZNY (distance measurement)

nedmszaznazdniiunuadunsaszundnge  vsesendvqnuazidu sztzmnaildena
sl gravity modet ileuansLifduiusedneqnaniqn Feunildlunsinenifaafunisdie
51@;'114 Hartdulurariuafnszga Arc #dRuaTuneTaszazyng 1w near uaz point distance

NEAR durniszzmsannynqmlududeyanils ’Lﬂﬁwmw?@ﬁuﬁlﬂé’ﬁzgmluﬁn%u%gm

wil(31 8.16)
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POINT LINE NODE

ax

AY dist

910 8.16 nMedpszaznslaald near (Wi Help a8998aWYiuas ArcMap, v. 9.0)

& ] v
POINT DISTANCE 1 lunisarusniszazniesendnqgannqalududaysvilsiuaaiounly

1 [ A

wlayadenfudalugndudeyanils Tennegnielufaindinue (guUn 8.17)

e

A# | B# |Distance

B |1 [A]S

11883
QUTPUT TABLE

INPUT COVERAGE * POINTS IN COVERAGE A

=POINTS IN COVERAGE B

3% 8.17 nedmsraiznalaeld point distance (W4 Help s@91ewviuas ArcMap, v. 9.0)
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uae spatial autocorrelation Geaznanaifluduatlunsazsinaeinisine Assalili
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9.1 Local operation
<3| o dl ¥ s = = 1] d’ o 4 o a =t ]
Llhm’13‘71’1\‘1’1141’1‘1_]5‘2:%4ﬂﬁﬂ,ﬂﬂ‘Llﬂi‘mﬁﬁl’JLLﬂ:ﬁNﬂﬂﬂ’ﬂﬂudﬂ?ﬂ mm‘ummme@:l,ﬂumswmu

ATUNITATUIUULILIEINGT N arithmetic, logarithmic, trigonometric waz power uN19M1uTiay

LIARAUATUNNIIAA LWNTA Ausaatinuanslugii 9.2

INPUT LAYER OQUTPUT LAYER
& 6 .8 4 4 2w 2w
5 3 [DI 5 P9 130 15 s
1 2 .9 7 -8 {(#%3) 3 o 2 n
l . pm————— .
1 1 4 5 5 3 15 15
1 2 3 3 5 3 6 . 9 9 15

JUR 9.2 uamanagineuuuy  local  operation luntiflunisgruanlunnisasaasnsadan 3

(Malczewski, 1999, p.41)

dmfunistseynsl local operation lwnisvinnusaniunInndmilanse Werdunldanadu

1
) sl Y =

nsuandayaiassnrssniainldlousdnsiilunialud Aldayaiieassofureusdazniansudou

a
1 1

wsilfavialuindlu unique dauiunng nadwivasnisuaunilanafiniu(gUd 9.3)

3 2 1

(a) 2 1 2

1 2 3

3 2 4

{b) 3 2 4

2 4 1

1 3 6

() 2 4 5

4 5 7
Combine code 1 2 3 4 5 6 7

(d)

(slope, aspect) (3,3) 29 | (22 (1,2) (24 (1.4) (3.1}

717 9.3 nsuandeyaiisassnrasusiaznia (a uaz bdsaaii Wlunialmic)nideys@essn

ludaasusiazimaaniily unique dufunsnauiuidlu unique (d) (Chang, 2002, p.201)
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ansiaaeinalugn 9.3 unisuannsavas slope waz aspect deeiu Wallunialuy

o = [ ‘:‘/ ¥ as d‘ = dw d’ a a;
mm’mul,mumeﬂuum@ﬂ?:qnﬁﬂmﬂumiﬁnmmﬂﬂaﬂuuﬂmmwuw a7 nnidRsunlagnig

Mlselominud nanuussialvanazuanlinsudnlulsazigasinindasuwlanisldnuinann

wanluunusie i nuuunile wdadeaunamadasuidasludeana lasaly

[l
ar = i

Faating local operation ANLATAMALATARRNUNTANINAI UG (gﬂﬁ 9.4)

INPUT LAYER A
(a} H
4| 6 | 8 | 4 |4
)

s 13 |w]s s [

L R N B OUTPUT LAYER
v bl a ] s | R EERE
v 23l s s Bls e, 8 |un

+) }

INPUTLAYER B 1 3 3 n ' 10 12
v e s 33 1e 9|9
8 | s 1 4|37 1 T s s s
20 b2y i
20 2 ] 2| 48 p—

)
5 1 s 18 3 4
; i !
'NPUT_LAYERA
W et s ol
{ |
.——'L»_‘— o o
H 3 |
5 ) 3 . 10 s i 5 LL
l-. F,.,y‘r—.—,*..' —:-
Y A B OUTPUT LAYER
e .
viad o bs T N R PR
T T AT B S T T R
{min)

INPUT LAYER 8 e 1 7 3 I
v 1246 |s 1 N R I I
NEREEERE A I I 3 1
2 1 2 3 4
'RIENEREEEEE
6 L s s3]

gﬂﬁ 9.4 914 local operation il addition waz minimum (Malczewski, 1999, p.44)
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¥ o <

fiaaeinans e local operation uanwiaannnataudadnediu dalinsldeuidunie

M i M lunisunisgayBeandiafiu vise Universal Soil Loss Equation (USLE)

A =RKLsCP
¢ A=Average soil loss in tons

e R=Rain fall intensity

K=Erodibility of the soil

Ls=Slope length

C=Cultivation factor (ploughing pattern)

P=Supporting practice factor (type of vegetation/canopy cover)

faudsusiazsa (RKLsCP) azuassldmedayaudaznia hniguiuuuiiaadsead uah

]

1y

IFazurisaludniiAnisgou@eninaudsrdnaadiug
Ansetallailufaatinanisiseegns i local operation Ay A sElulUlA (probability) 11
nmsinwnalaniaiasnwueegiat vieaaazszynaldiudndinaiinaw Tnaldaunis
Logit (p) = -6.5988+14.6189R
p= 1Y(1+e Logit(p) )
p = Probability of occurrence of a wolf pack
R = Road density
e = Natural exponent
TN v e a a - | £ ay
aziiulddn luaun1suInasAa B UNNIANUA AL IIARLAAIAIINUUILLTBIOUN(R)  T9ld
W ldunluasnig azldnadnsiilunsanianiu Logit (p) 199usiaziaad 3967 Logit (p) Juumas
ageesdaludnldargninlilfluannisiass amwandn p 1esudavigad Feazueniingu
= al' o r:l/ o & ‘ dy i v ' =4 ) ]
Dalaniafiasnuegiat lumadiiug anacuduiusnantiaznudn drAd R saA1AumuLIl
aesouuluiTasgenin @ Logit (p) azunanu Geazdenalidl e " gemn uazazinldan p vise

b4 4

Tanaluniswuggriadrluaadiuigg

9.2 Neighborhood operation
o . . o 1 o = 12 o & o =Y
N7 NIULLIL neighborhood operation Lﬂ'l&ﬂ%‘ﬂ’?ﬂ‘i&@gﬁﬁﬂ?mﬁﬂ’] 1@NﬂﬂWﬁLﬂu@ﬂﬂﬁ‘ﬁl

d’ ~A :1/ & 1 ] a a ] s Ly [
wikvzedudeyalud  wdazgadugunmnisazitunniugadguingns (focus cell) Imgiaad

¥

Audnatsmartiazldfualszanaad ud deldannnisanuanddaeldnszununismieaiifse

= 1

adinAansiuahiflet luasslanseuvdadnaides(neighborhood  cells)  ANAEWET danNIg

Amazgninluuasslumdensdns  sidaeinnnianmunisgadineaiuiuvaadaudnanslu
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Bunnise UuuLreInguITasin R Aisssuangaeg luglreswvind iy wvEnd 3x3 (gU¥

9
&

9.5)4x4, 5x5 viraanaatlugaudld 1y susansuiifliraduadnserfiqaaudnans suUAnNgad

o I's .ns' a' f~1 2 Y-8 rd‘ ) & ['vg Y = 1
naansatnateangesan 1usu mmﬁuwuﬁmmm@@wLﬂu@uﬂnmqnmmﬂmwmm%ﬂglu

U

stlrasszaznyANNseyiane lunssuaunisAuaietaaridranmadAudnansunAiuang
paeviralaif tudousdngsvasd rasAudnaazgniualfiadeui il liaaddraes

o oo 2P IR 4 e o o
Wl azinsAaanmnaiufiamadaudnaraadauill aunduasdgudnansazinden

HUNNLIAR LWBUNY N3m (operation move from one cell to another until all are visited) NAANGUBY

]
' L2

. . ¥ ) = |d' ] ol Aﬂ‘ 1'% o A
NTTUAUAIS neighborhood operation M@flunsaluiiusaziaadiafildainnisAIuInDadTas
' d’l & Ly - = o [l ' a‘ v < o ¥ 1
mmmﬂum@a@uﬂﬂmﬂu@uwmm m@momwlmmnmsmmm’l,um:mumsmmmm 1®LLﬂ

summary, statistics, max, min, range, sum, mean, median, SD, majority, minority, variety

-1,-11 0,1 1,-1

-1,0 1 00 1,0

-1.1 0,1 1.1

sUT 9.5 ANNENNUS TN UTIT I 1T AR AUTN A LA LIIART1LALNB1A A RS LA 8 AN NEURUS b

q) A 1]

= &
stlaaereiliend(row) was aaNd(column)

a

Fantinsnistszansld neighborhood operation tu NswadA1lszaTaaAUENAA e
AstvuenseLasinaAsaiiy 3x3 wnalsaziiAAINNEAA L 3x3 AR N1TINAULAIMNT
e 9 (mAaadAudnany) uadnsiidasdludlsranassluiunisaudnans usrildas

il ldluaadiumisfariugaaeyiynse U 9.6) msiudneaeiidunsinnuliias

Y

wiaa(cell by cell basis) Lﬂ?}l@uﬁmﬁmﬂﬁﬂ‘nmLsnm“Lum"ﬁLmua@uﬁﬂmq(moving average) au
UNANNLIAR BUNNN3A aniugadiesiu row uaz column Imm’aumﬂummﬁuﬁﬁnm%ngcyl,?ﬁ'ﬂ
Wl AR Aasiuuidnniu iy min fandenfitenfigaly 9 wad udailUldhuoad
7RV INNTARLIIRsaTuALadAUanae A1 range anflunaseresifisnniigauasies

figalu 9 1ad (317 9.7A) §A1 range ge wnGreiuiduunsazuanaiiarat(edge)virauuiduras

)
o =

' 5 c‘d‘ ] ) Sy el ' . . =4 1 dl g s dl
nquAtlugaaRuAnsieaInA lugaad LA A1 majority avidenAWTIUNINRIgaly O aa(gL

9.7B)uafilFaziflunns smooth dlaya An minority WumssiudnAedludnidfudesiigavialaidn

¥

o o‘id’ L2 . =2 o ' d' ] o & o e
ﬂUL“ﬁ@ﬂﬂi&’]LﬂEﬂu 9 AN A1 variety QTUBNDINRIUIUANNUANANAUIN O IARTIY 111 1u 9 1raan
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AR 2,3,3,4,2,5,5, 1,1 A1 variety An 5 Arllinarlduaseaniunainvangidanuiresinguuy

A a
NIANUAY

o

-

(4]

(@)

w

1
1
2
1

-

| 2

156 | 200 | 222

4

(b) 1.67 2.11 2.44

1.67 2.1 2.44

517 9.6 nsAuAnaanluney 3x3 NuanssosBiduluBunnnia (a) WiAnlAaINNIPANIN
unldlumadniaumisessiugasaudnasluendinnnda (o) ensay 3x3  wasuihlieas

Audnasazilaeusumislil (Chang, 2002, p.203)

200 ?91.[ 110 l 210 | 210 2 , ?.J 2
200 210 ____‘____
(@) 150 - B3 @ | 1 -
[ 140 “ 160 2
160 | 160 1 2 ’ 2 l 2

o u‘w‘m .

140 | 140 130

|

100 110 | 10 2 2 2
®) 100 110 110 ®) 2 2 3
50 70 70 2 2 3

A B

g7 9.7 Tu A uamsnsAIMINAN range annseu 3x3 luBuwnniata) usxiAflduansly
wvinnnga(b) T B lunistinen majority a1nnsay 3x3 ludunnnia(a) nuantluaiynnia(o)

(Chang, 2002, p.203)

ai ! 2 o = o . . 2 1% a o
UBNATINNNANINLAY ENNNITUILE neighborhood operation LL]JI‘N’]MIUW)%T]’]?QLF’]?QZﬂ

Anwaizn1AW(terrain characteristics)ULLANY BNKINNNY 81T N1FATNIUMIAT slope, aspect,
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waz surface curvature AnusNtifluARAIlFaINATANgIRIANY Fudeyasiuwuues
pngeanaazaglugtlaesdeyaduiusziuniings (contour line) uAz/YTR 9AAIINGY  (spot
height) Al§ dayawmaniignudsuldedluglresmamed Jdlunsasdiduiaclifudininugs
Uszdnsagandeyaidu uazrsafiliazgninluldiluwdunnndadniuianis interpolation By
nszUaUAMTAUInAINAIANge LT RTasEunnsaINe W ldA A Ngelszand 1 niunng

' = 3 =Y al' R ° & @ a = [ rY = s o
vagewimnsa  wwvinn  nsafildasazstih ifiiudunnniadwiunisiesedimanidnes

d’l d’ 1 ¥ ¥
AVANURINNNA T WD 9511

9.3 Zonal operation

'
et a ¢

Zonal operation Lﬂum?ﬁwmwmuwwnmmnmwﬁm?m Tnevilslufuaniuniouan
T134(zonal grid) ﬁ’L%Lﬂuﬂmuﬁwumim%ﬁW’mlﬂmﬁm@ﬁuwwﬂ?m%uﬁ@fﬂuiﬂﬁumﬂﬁumlﬂ’ﬂum?
Ay luusasliugesdunnniasinaaziidszangasiiesanpaomiouiunnegsg  uae
NAANET LdanMs AL @:gmmmu@‘lulfﬁaé’ﬁm‘]mmLmﬁwmﬂ?mﬁ@gium"ﬁLmu\aisﬁuﬁmﬁumm

aunnrise nrisanelulouasuanuiludnmesmlieutuvun (U7 9.8)

1 1 2 2

1 1 2 2
(@)

1 1 3 3

3 3 3 3

1 2 2 1

()

217 | 247 | 225 | 225

217 | 217 | 228 | 225

{e)
217 | 247 | 417 | 447

417 | 4.7 | 417 | 47

9171 9.8 Bunmniaa) Aillou 1, 2, uaz 3 WildulunrsfiazduerdlueadainBuymniaau(b) 17
WunsAuniaiedutssanlauds Idun 2.17,2.25, war 417 mwaiay duansluusazlou

nalueyinnnaa(Chang, 2002, p.204)
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nszuaunsnsAulavrantsan luusaz lsuiuduiaadunfiluuuy - neighborhood
operation LTUNIPAUIUAIMNATFAAINT min, max, sum, range, mean, SD, mid, major, minor,

variety s

o

wananilfaiinisAusniiuaniivandneensIATateslTudnsoe Vi area,
perimeter, thickness Waz centroid A1 area 3a4lguANInlAANAWIWEIa a8 T ulTuA I N7
Tunilaaas A1 perimeter WiraAmaaduseulay Ausndlfainanundrassgasanisonaiuay
rd' ] d} LY ¢ . ‘ =2 o b d' ndl d'
waanseesiuiureuanuelay A1 thickness raslaunnnnne  FANvenannluningan
I ] o siad [:3 o 3 i o 1 t;’szi Ld
awrsoegnaluudazloy  FalfAnlugleesdnauead  Avsessnadinmantifilss Temd
dwfunisAnmsullinainenniuaniwginial (landscape ecology)
st ensiszgnsid zonal operation MdraulaBnuuuuileds Chang (2002) nanaliAa
“To compare topographic characteristic of different soil texture: soil grid (sand, silt, clay) as a
zonal grid and slope, aspect and elevation as an input grids, then check relationship of
topographic characteristics within different soil texture.” Faflunsld zonal operation Wesaanag
N91UITUATIEY  texture  FBNAUNBVENASBANEENLsTInAWTell A AU AuatinelsvTaly
Anwouznidssmaluniifie Auaiadu HAneresdiuans LazANgs vianaanetuiisie
ST  texture  wevmuidunsearisneuzgllssmawanssldangfidssmalunfinami
o a = ~4 | 1 . [~1 =Y & 1 3
texture asuTTuAUIMREIVFans e uiiusaly TuAomiluads texture 98951 UNRLUNNETINDY
FRARWALADUSE  BINUINTANANNUTARNY  AaINTIANNNIPE  texture T89AULATTRATRY
penay udapiuandneurnltssma vieanwuzgivssmailuiomuny texture T89RULAY
FRARWPLNEY  TIAIRDLNAAAR LN xTTuIveaafian s HanEnase A uLA T LA LAt nTaY
nidugu fuidngnudueny erosional Aufinannszuaunisiansauinate it tduiiiy
Q0 Hungn ansouzpidszmeaaslafuaninaann texture Ta9AULAZINARWATNEY TINDN
lasesaf ey ludunasnznaw Tunendududgidugnnfluwuy - depositional Funnann
nsvLuMsiuoNAnAzney Wy lwiBnuisuihviauforeifunuduiiewieiy dnwueg

UrenAazlANENAFa texture 1RIABUATAZNBY

9.4 Distance measure operation

Distance measure operation {IHAITNINTAINE29 89 U8 TN IFEILHZUIAINIRENTI
WEBniaaduiis Wy nsAeumszaeneiindngaanuadsiierllfagadiduania Tuglaean
Fa szasinesendnaaasnagiaiuaedl 2 guuuy (17 9.9) 1w svazvinamenuluuuaua s

wazsraisvinaluuuIunes Sz ULULSNE AT NN AN ALTW ATBLTAR fgaaiaua  10x10



96

AT STHEUNATIINAL 10 A9 FEETUINULLNASHANMNENUNTY 1.4142 ARIASETIUIAYBUTAR

GUTAHTUIA 10x10 AT STEEUNAZIWINAL 14.142 AT AITULUNNIATMIIMNITEENNUTEATN
P o A o o 4 & - - Y v o

gfidarannaduiilfdnmaui fafunissauszasinvsasuunsesuundednfon iy

v 4| 1% &
LAIRNAAILTUIATBLTAR

(a) (b)

Lateral #__|- Diagonal 6 |1 7] 8
— 5 0 1

a‘ﬂw 9.9 FTRIZUNNTEUINUTARK 2 ?ﬂLL‘U‘U( ) szeizinan 9l uauew LA (lateral link) waz by

wwIwne(diagonal link) lugil (b) uasssuwmisrasaad luianiaseinadisadniisiaduy o fu
s, & calsN o =< o o | e \ a = o

FIARAULANY IARVHTUA 1 09 8 @:@q’l,wml,muwu YU azimuth WRANNAAUMUB NN U RAN

plalsl 90°, 135°, 180°, 225°, 270°, 315°, 360° Law 45° MINA1AL(Chang, 2002, p.206)

Faatinennsdnsy mquﬂLemﬁ‘lmluwumwmqmﬂmqmw‘l,ﬂﬁﬁ gadAwile  @1aldas
buffer naveanlfiaziaad laudmunlimiszanaadi buffer Wufuenszazvingannising
Inangn

nsilszendld distance measure operation Ananewuu AldAumIn dud nnsdiasaziun

a4 a o n , . : 4
vz NduigavTenNIzaunga  (minimum/optimum  path) $¥NINNIARSBITAR b7 LUWUY

= ¢ tgl’ d' Y & L d' Yo v dl
Anen nsmszi LN iUTnslaeseuaa/AutEnsiannsaliiinasiinelunany

[ . 1 a d’l’ d' ¥ A & & [+3 = a; &KX o d’ =y v
Avum(allocation) 1 nasinuaRuins TN s10AudIENsAmAugnIRUT lWDed s iR awe L4

=h

melunanliifig 15 Wi nMsiuesumkinIse AU Enssef AN Tanfiga(location)
a =4 I'd d” ;Jdl 3 ¥ & o \ o A % t
nsdunaInynamisaasnelununimue - @aisadfssnumiaaesguiinigldasing
= [~4 dl <4 dl [ o o dl.
azaonvizasadangs  stezmaiadunanldlunisAtuanilunssuaunisiianzfinanaas
wanzasmmall azlildscacnnaiidungaianall wisvaznieiignuinunldlunsaunnasatlugy

284 cost distance

Cost distance iflunsldansiuguadliluszazmie v warildanqaniildd@nqaniisly

v
cxIrL?J vd

Wi szaznisiiduanaldinaiuinndiszaznienienand il sistianadlumezaninoun aanugs

Furand U1 AUMUILLLIEI NIRRT WraaaavtluAlFanelun1atunie n1nam
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Awize s lugtlresnsearsuyuargnldidudilszannia fuiuen cost distance Taifluan
1 1% =] [~1 ] " A ﬁé 1 as 1%
sragn Ay AUTUAINAANNIBIAI U WARLTBIABUTART DL RANTUANIAIL T A9
L O'dl a o 31/ <~ b & d’ =1,
waanidugasnaginiululuIueuuazuui  vreauseTuIATedTaias 1.4142 ey
wagviagAaiuluuaunes (qUR 9.10) an cost grid gunedne Weviinisatunsudactsiiy

cost-distance grid flagun1919ie

LR R P T T P

» [}

H ! ' :

H ! 1 4 '

1 4 5 1 H ' R
. L] 1] +

..................... X 1) [YEppion, RN "'-"""E

2 3 7 6 g :' '
: ' 21 !

: : H

1 3 4 4 ' 20 :
[ ]

] ]

3 [ ]

! ;

- - - - - - “-ww

9.10 A1 cost distance 1BTARARTWlLLNINEWALIAY LTUARREFIUNUANIANETUIATEY

=h.

U
wna(luniRAniy 1) Wy 1x2+1)/2 = 1.5 dwiuassnanuluiwamesailuaaaesiuuanson

PUIATDUTNAUATADIAE 1.4142 111 1.4142 x (5+1)/2 = 4.2 (Chang, 2002, p.208)

9

Tunsesvinidunisimunzanigaainassaasnilidv@naangaanils  Tuiudeyas

¥

TassaFrauuunsn azsiesiinsanninunqaBusiuuayqalatenie neaniasuuiuAlszaniad
o

/R ° . . Ay v v v ¥ .
INUUAININIIAIUIUNN cost-distance grid AuTilanaaudadaesiu ualdaziien cost distance
Nnseestalink) anaasvid gBnms Auiaialuuuonen wwasazuNes AINIURIATIMIAT
accumulative cost distance GuiiludrazannidiesigaresAn cost distance AINNNEAALUNTA
Tdunmdatadduniaitadatenie Tagaanaasmilaglffunmsfandiaziiunshldasas
FunvialatenarsasNIuIas e ilanIAY cost distance 189YnsRLRENIATANTINY

-3 ¥ 1 % A 1 ¢ o 1 o (4
wdoazlfddeeiign  wunpamdaInynadazitiun el luduradsuntsuasdanenisioy
Wldaazandesign  wdabhassadilduufoudioudy  Arazasideundnadléfunen o

9
o R = =

Wumnanamunresusazitadargniiuinly Arazantesnganisiuaentazgnidliidue

UszantaalunzaiuamAasauiideangarasniaas (least accumulative cost distance grid)

4

faatietudeyandana 4 dwuanslugl® 9.11 annda d Tugn 9.11 gniunldusaslugii 9.12
\Hushetraduniamapuniaingagsane Tdsiumissunusslaienis uszuasslouiissy

A LAz AUN N IUTIF NS ad laasmune i aatanne
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2 ; ) \ 1
1 4 5 1
2 3 7 8
1 1 3 4 4
(a) (b)
145 20 15
"85 | 20|49 | 482l 42 4.0 35 1.5 0
STENE MR TS A Y S S
) AN 3 ‘\,
S8 | 57 3.0 5.5 4.0 1.0
g% 3
+:5 .g...‘l:.'(" 3.5 .
LI" q ,
%8 74 1.5 2.8 6.7 45
TR - .
g ‘\\ S \\
0 2.0 5.5 9.5
20 35 40
(c) , A

U0 9.11 dumpunismdunieiildasiuyuleanas sesdindanuuasunisuazilatenis(a) nind

wanA s Ui ML NIag (o) nsanlFaannisAtuanii AUy Laufissra e slasTndng

Y

IARGBIIAR(C) NIATYNIIARLAAIANATANTIBIAFAUYBANsTEEN N TaaTian animadiieludes

q

nevTatanavna(d) (Chang, 2002, p.209)

(a) (b)

7171 9.12 M3a d a1ngfi 9.11 uassethadunisannaas lUdrumiafun e dananiani

U

Arazaneaiga(a) uazndauanlgunssydgad iaunizanazifunallfsiunisiedanenia

(b) n3ALLLGEENI allocation grid (Chang, 2002, p.211)
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TumaumeazdaansAnAIuInia d Tugtd 9.11 ulaily 7 dupen dwuandlugia 9.13

S tep 1. Activate cells adjacent to the source cells, values (5 and 9.1 respectively). The cost values for the
place the cells in the active list, and compute cost val-  active cells are as follows: 2.8, 3.0, 3.5, 4.0, 4.5, 5.5,
ues for the cells. The cost values for the active cells 5.7, 6.7.

follows: 1.0, 1.5, 1.5, 2.0, 2.8, 4.2.
are as follows 2.0,28,4.2 351 15 )
151 0 30571401 1.0
42 | 1.0 1512816745
15 128 0]20155
0120
Step 5. The cell with the cost value of 2.8 is chosen.

Sf¢P 2. The active cell with the lowest value is as-  Jts adjacent cells all have accumulative cost values as-
signed to the output grid, and its adjacent cells areac-  signed from the previous steps. These values remain
tivated. The cell at row 2, column 3, which is already unchanged because they are all lower than the values
on the active list, must be reevaluated, because a computed from the new paths.

new path has become available. As it turns out, the
new path with a lateral link from the chosen cell 35 | 15 0
yields a lower accumulative cost of 4.0 than the pre- 30157140110
vious cost of 4.2, The cost values for the active cells 15128167145
are as follows: 1.5, 1.5, 2.0, 2.8, 4.0, 4.5, 6.7. 0120155
1.5 0 Step 6. The cell with the cost value of 3.0 is chosen.
40 { 1.0 The cell to its right has an assigned cost value of 5.7,
151281671} 45 which is higher than the cost of 5.5 via a lateral link
01l 20 from the chosen cell.
Step 3. The two cells with the cost value of 1.5 are 40 )35 | 1.5 0
chosen, and their adjacent cells are placed in the 3.0 ) 55 140 {10
active list. The cost values for the active cells are as 1.5 128 167 |45
follows: 2.0, 2.8, 3.0, 3.5, 4.0, 4.5, 5.7, 6.7. 0120155
351151 o0 Step 7. All cells have been assigned with the least ac-
30157 140110 -cumulative cost values, except the cell at row 4, col-
15128 1671 45 umn 4. The least-accumulative cost for the cell is9.5
01 20 from either souste.
Step'4. The cell with the cost value of 2.0 is chosen and 40 ) 35 | 1.5 0
its adjacent cells are activated, Of the three adjacent 301551404 10
cells activated, two have the accumulative cost values 15] 28 1671 45
of 2.8 and 6.7. The values remain the same because the 012055195

alternative paths from the chosen cell yield higher cost

ﬁ“lJ‘/l 9.13 UAMNTURDLANTAAAIUINS least accumulative cost distance grid safhuride d lu U

9.11 (Chang, 2002, p.210)

9.5 Spatial autocorrelation
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One popular spatial autocorrelation measure
is Moran’s I, which can be computed by

i i Wy (X = Xp) (%; “xm)/ig i Wy

e AL (11.3)

% (X; = X/ 1

=
where x is the value of cell i, x; is the value of cell
i’s neighbor j, x,, is the mean cell value of the grid,
wj is a coefficient, and » is the total number of
cells in the grid. The coefficient w;; has a value of
1 if j is one of the four cells directly adjacent to i
and a value of O for other cells or cells with No
Data. Moran’s 1 is positive when nearby areas have
similar attribute values, negative when they have
dissimilar values, and close to zero when attribute
values are arranged randomly. The values Moran’s
I takes on tend to range between —1 and 1, but are
not restricted to the range. -

Another popular spatial autocorrelation mea-
sure is Geary’s ¢, which can be computed by

=22 S S W
ig,g wy (% = X;) /lg /21 W
2 (5~ %2/ (n— 1)

The notations in the equation are the same as
those for Moran’s . Whereas Moran’s I uses the
covariance, (x; — x,,) (x; = x,,), in the computation,
Geary's ¢ uses the variance, (x; ~ x;)%. Geary’s ¢ has
a value of 1 for a random pattern, less than 1 for a
positively correlated pattern, and greater than 1 for
a negatively correlated pattern.

(11.4)

717 9.14 MsAIIMIAIANENRUETINUALLL Moran's | uaz Geary's ¢ (Chang, 2002, p.212)
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Moran's | = -0.6, Geary's ¢ = 0.48
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Moran's | = ~0.15, Geary's ¢ = 1.07
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Moran's | = ~0.65, Geary's ¢ = 1.29
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What is '3S’ technology?

Why is GIS good for integrating data and analyses from multidisciplinary?
Why is GIS considered to be the best tool for spatial decision and planning?
Why are RS and GIS technologies the next of kin?

Give 3 types of GIS applications with examples.

ar

What are Geodata/GIS data components? Explain with examples.
How are GIS data components related with change study?

Explain steps to conceptualize from real world to GIS digital database.
Explain levels of measurement of non-spatial data.

What is data quality?

Un7 3 GIS Aasyls

o A L

What is GIS? How is it different from other ISs?

Explain relationship of data and information.

What are GIS components and functions?

How important is the maintenance to be one of the GIS components?

What is the advantage GIS mapping and analysis compared to the conventional

mapping and analysis system?

UNT 4 SEULRAALAZNITREILEUN
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What is datum? And what properties are used to classy datum?

Why is each country more likely to have its own local datum for coordinate system?
Why does WGS84 seem to be fit for all countries?

What is the difference between coordinate system and datum conversions?

How is geographic and UTM coordinate systems different?
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Un¥l 5 wuuataeteya GIS

1.

1SAI N S A A

List advantage and disadvantage of vector and raster data models.

What is topology in vector and raster data models? Are their topologies different?
What is the difference between the polygon ID and class 1D of the spatial data?
Explain with example how spatial relationship can be determined using topology

In G!S, what are the DBMS compositions and functions?

Uil 6 nMseanuuugIuteya GIS

1.
2.

Explain briefly all three steps of DB design for an organization.

Which type of DB design does mention about tolerance definition? Explain that
type of DB design for GIS data.

List factors that affect the volume of GIS data in the DB.

What is Data Triangle?

Discuss the use of metadata and actual data.

undl 7 nsdndeya GIS
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5.

List sources of GIS data for input.

What is RMSE (root mean square error)? What is it used for?

List what should do for the data organization.

If you separately input soil maps of two connecting provinces without using the

template of their boundary, what type of error can be expected when you append

them and how can it happen?

Explain steps in GIS data input.

un¥i 8 NsaAsIzitaya GIS uuunines

1.
2.

3.

Explain Boolean Analysis of GIS data.
In general, what types of questions can GIS be used to answer and which certain
procedures are used for specific types of questions?

Explain ‘eliminate, dissolve, and erasecov’ functions of vector-based analysis.
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If you separately input soil maps of two connecting provinces without using the
template of their boundary, what type of error can be expected? What functions
will you use 1o join them together and get rid of that error?

In spatial analysis functions, which one is opposite to ‘clip'? How do they work?

Give examples.

un¥l 9 nsdiAnzideya GIS wuumawmas

1.

What is spatial autocorrelation? Explain Geary's C or Moran's | measure how it
autocorrelates?

What is the spatial analysis function that can be used for change detection study?
And what type of operation is used?

What are difference among local, zonal, and neighborhood operations?

Why is spatial autocorrelation considered to be global operation?

What is the cost-distance surface?



