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Executive Summary

Strategic planning in agriculture and natural resource management involve
decision making processes which are multidimensional in nature. To facilitate decision
makers and stake holders in these situations, tools for multicriteria analyses are needed.
This research project aims to develop a system that utilize the capability of Multicriteria
Decision Analysis (MCDA) and Geographic Information System (GIS) to support the
effective decision analyses which are based on spatial data.

Two application software were developed for this purpose. The “Ror Tor Sor” or
“collective decision” was designed to facilitate general decision making process while
“MCDA-GIS” was intended to use for the situation in which spatial data serve as criteria
and alternatives in decision making process. The later often involves large amount of
alternatives and requires repeated steps of analyses until the results are agreeable
among those involve in the decision. Normally, this process is time consumed and error
prone in data preparation and analysis if it is conducted in GIS package that does not
provide MCDA capability.

Ror Tor Sor was developed using Visual Basic to facilitate decision makers to
participate in defining a decision framework consisting of objective, criteria, sub-criteria
and alternatives. The program employs Analytic Hierarchy Process (AHP) and Fuzzy
AHP as main procedures to compare different criteria and alternatives and compute
their relative weight of importance.  This has been achieved through graphic user
interfaces in Thai in every steps of the procedure from constructing a decision
framework, pair-wise comparison technique, and ranking alternatives to sensitivity
analysis of the results.

The MCDA-GIS was also developed to utilize programming objects from ArcGIS
to accomplish necessary steps in MCDA and its graphic user interface is in Thai. The
program was designed to handle spatial data in either vector or raster formats. A user
may define objective, criteria and their weights within MCDA-GIS or imported them from
Ror Tor Sor. Mapping units are considered to be alternatives in MCDA and may be built
within the program by spatial analysis of the defined criteria and constraints.

Standardization of the criterion maps are achieved by selecting appropriate functions
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from a set of models provided by the program. The standardization of criteria is
necessary to avoid differences in scale of measurement and range of values among the
criterion maps. Two commonly used decision rules, Simple Additive Weighting (SAW)
and Technique for Order Preference by Similarity to an Ideal Solution (TOPSIS) are
provided for combining criteria and compute overall relative weights of importance for
alternatives. The program also makes a tool available for verifying criteria, standardized
criteria and the results of the decision as maps.

In order to test the flexibility and performance of the programs, four case studies
have been conducted. For general MCDA, one case study applied Ror Tor Sor for
ranking websites, another case study supported organic vegetable growers to select the
suitable vegetables for rainy and cool seasons. The other case studies utilized MCDA-
GIS in land evaluation and site suitability for fish culture in the paddy land.

The results from the case studies indicate that Ror Tor Sor and MCDA-GIS could
be useful tools for supporting decision in situations of diverse stake holders, type of
alternatives, availability of data, decision rules, and type of spatial data. Originally, Ror
Tor Sor was designed to be part of MCDA-GIS but the demand for using it in non-spatial
data environment convince us to release this program independently from MCDA-GIS
which requires ArcGIS to run it, this would be an unnecessarily burden for general
users. The Ror Tor Sor user interface in Thai has proved that ranking alternatives using
AHP may be achieved by participation of experienced organic vegetable growers who
collectively define decision framework and select the most suitable vegetables
according to their objective and criteria.

Two case studies that were used to test the application of MCDA-GIS also
illustrated that the program could conveniently handle target areas at the watershed and
provincial levels. Decision making at this level are totally different from the above case
studies because the number of alternatives depend on the amount of mapping units
used for evaluation. The numbers are generally too many for pair-wise comparison as
done in non-spatial data cases and criterion maps must be standardized before
decision rules could be applied. The application of MCDA-GIS for land evaluation of
rice, corn and longan in the Upper Ping watershed covers the areas of 25,203 sq. km.

This case study used vector data and SAW as decision rule, the resulting suitability
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index map is more meaningful than the existing land suitability map because it provide
continuous index that can be easily used for estimating crop yield and economic land
suitability providing the cost of inputs and price of crop produces. MCDA-GIS can work
with raster data as illustrated in the site suitability case study in Chiang Rai province for
culturing fish in the paddy. The case study employed the TOPSIS method as the
decision rule.

MCDA-GIS may be used in other situations that require spatial data as criteria
such as site selection for other specific purposes, watershed prioritization, agricultural
zoning, natural hazard and environmental vulnerability map, etc. The flexibility in adding
and removal of criteria, constraint and parameters of the models used for
standardization of the criterion maps also facilitate testing the impacts of different
scenarios on priority ranking of alternatives. This will lead to more effective decision

plans for the future.
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worst square (LWS), Least absolute error (LAE), Logarithmic least square YEG Simple

geometric mean, (SGM) 1flupiu

ax o o > ~a 4‘ ~ aal

Qﬁﬂ’?ﬁ“VI27/7@9’71/@77?]@\7?,Uflﬁ‘m‘i/lﬂﬁ‘?ﬁ@’lﬂﬁ)?’?ilﬂﬂ’lﬁ)Lﬂ@@‘LJzuﬂ’lﬁ‘Llﬁﬂlﬂl,?’lﬂU Q9N17
dgj o U o o U o Ly a .8 = = dl 1 dl
uﬂﬁu’JMﬂ"lﬂ’lqﬂ’&qﬂﬂ&lﬂﬁﬂﬂﬂiuﬂ‘ﬂ@NuﬂJﬂﬁLNl}"l?ﬂeﬁLﬂ?EJULVIEI‘LWIVLNNﬂ’J’WNﬂ@WWLﬂ@@u
Fiaatinaradinnislszinnidlaun Simple column sum (SCS), Simple normalized column
sum method (SNCS), Right eigenvector method (REV), Normalized right eigenvector
method (NREV)

o

AINNANIIMAAEL Choo and Wedler (2004) l#agddnnisaziaan’ldnalaavagiu
. N o el v a .
ANHOIZIBIANNAATIALARDUAAATUAINNIE LU F BT UBeRdusnAula atngls

ARNNATN17 SNCS, REV, SGM waz NREV liAaataa4pinuaaanmants (Mean Absolute

' v
o o

Deviation, MAD) ANgA 9 UNITUNNAMNAAIALARSLEILANLATUIUTEY LATAIINAAIA
LARAUAILARANUIUNIN UALTHB9AINTEN19 SGM  waz SNCS @rxnsaaunsliineuay

=® o s dal U o 1 ! ’6’ o
arANauUzin W 99En197 NI AINNRaFIa9AI 29N UTin

38117 Simple Geometric Mean (SGM)

A8n1sienalzandn Logarithmic Least Square Method (LLSM) IagimnAniaes

ANNANATYANANNIT

LLSM =Y"% (Ina; —Inw, +Inw,)’ (2-6)

i=1 j=1

Saaty  (1998)  uaasliudnAnmasanudiAnyatanilalaanisliuen
(Normalization) wagmuaediutlsznauluusdaziniaeamssn 4 Asaunien (2-7) s
A3NNTALIAUNNIUIAN Geometric mean IRWNAING A4 BNILFADNITANBIUNIIANAIN

(2-5) d19LU

(2-7)
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38117 Simple Normalized Column Sum (SNSC)

£% |
aal Nal o =

AanstilTngUseasAinavaniaesiimaiiasnainuiaadnaasmaninoeiild

Q

| v
A A o

A o ! o = ! o o a ¢ @ o KX a
LﬁN’ﬂuﬂuLN@Nﬂ’]??rJNﬂqﬂ‘l'ﬁ\lﬂqﬂmlﬂ?‘ﬂﬂLVIEUiuLLm@gﬁ@@NuﬁlﬂﬂLllmi‘ﬂ"ﬁ A AUURINNT

o

1/5uA1 (Normalization) Aeunazsane luumazAaanil Feaunsn (2-8)
_ T
w=3,c)c, (2)

e w iilukasnaesAdnmdaunnudAnylunedudaeaumsnd 4 Adfuauda feiu
'8 o o =* o £ d' 1 '8 o rd‘ Y o U 2 di U
nnwafAnudAasAualdannnedaAresnnasaadudn I USuAuA N e 5
1 % = = o 2
whednanusniiauAesiula
1 1 %’ o dl v = 1 5 1 o o :I/ [ waal
Ardaathutind ldarnnswrauineudesilsznauludazadudulidnasldasnng
v 1 v
aEandnAtaaeuinenied (Local weight) @aupnaaeinutiniaesan (Global weight)
requmazedflsznauazldannnisaeainmingn Local  weight  AagAfdIwiinaes
. 4 oA X VIS A 4 . a4 any
avAlsznavfegmtletuliuilesandudu Al Global weight 2a9m1aidanuiiejaaliann
N13AM4AN Local  weight 28sn1vianluusazudninasisiondn Global  weight 289

WANINWIIuNauNazsNNaLaNUANINafdaeil (Zhu and Dale, 2001)

n15UsEiRNAMNALABAINTRINSL T LY

Tunnsndulandsznaumaananinaieivzaniaaananuauiin nalFaumey
mmz%ﬁﬁmiwdw@muﬂi:ﬂ@umwLﬁmmm”l,aimLﬁumm (Consistence) 'l# faasinaigi
¢; UANNAIATYNINNGN ¢; antae (ANTauaumingy 2) uas ¢, HANa1ATyNINNan

[~ £ 1 a dl U a o o 1
c; Wanten (2) wAanuansFaumeunlsygali ¢; AraudrAtyunnnda ¢ daunang
TneRAndFauieumingy 5
o o R o mam o o | A & Y o ,
FatiRIAaala TN RANALEUAIIN IR AR b lNEInT 4 Tneldudnnisdn

a_ ¢ = ' e
WETNT A %ummmLé'umm'ammwimwmuﬂ

aidly = Aij i k= ], 2,...,71 (2-9)

LAY Amax =1 (2-10)

) a v o i = = 9 a X "2
AN Apmax EI\‘IL‘II’]sLﬂ@ n Lll’ﬂel.ﬂ ﬂ']ﬁ‘lﬂ_r?‘ﬂllL'V]Elll@;'fllﬂqqllﬁQLﬂuﬂ\quqﬂﬂﬂmuWﬁuu

v
o o

FatiuRsana il N1e9ns AN ALE AN (Consistency index, CI) 1647
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(/’i/max 7”)/(71'1) (2'1 1)

WaldAn Cl uia Saaty (1980) wwuauuzldtinldAuaniAn enmdaumiulunadu
A991 (Inconsistency ratio, CR) TagiinAn Cl AldannuanisilFeuiauaseldandudndon
1 dl d‘ v a s = a o [ o a ¢ a
289A1 Cl  @agd ldannwasndnindTeuineueunaaeaiuuAA1se luwmas ndiianain
1 2 1 1 o 1 a 1 1 a ¥
n19gu 1A CR winiu 0 wamsdnnsiBeuiisuguesdauilsznaudanuaaudunsaiuy
anysnl widnaureuiauliiinonuuandeainnislisomalaanisguudasn CR axian
Wity 1.0 Taevialyl Saaty (1980) wuzH19NMINAT CR 11NN31 0.1 ANFRZABIANIUNNT

wiFenney vy

n1sILAsIziANaanlug

o

gindnlagnadaniadenldmanzanzuminnauanugenliveuwsazudninnet

o

3Rz aaunlRIl TR A NaNAZaLIN ANFUIBINIIARNADLANAIaN9ls

q

o

sen1silaguLlasANANAN Aty reaLRazuaninausl Triantaphyllou and Sanchez (1997)

o

' o o

TFauadtinisiiassiaouaaulnigesnaninmst WediasneidnanAnudnAyaes

o [ d' & = ' =2 o 4 = o o o o I
u@ﬂLﬂmmmﬂ@ﬂuLLﬂmuﬂﬂqmLﬂumﬂmwzwﬂummmm ALAIMNATATYUBAININLABN

o

AU (Rank reversal) AN9ANHAANST L6 uilaqiiy
M D, (I<i<j<M uaz 1<k<N) WuAnnnd dsunilasaagAnunmin

ANAATY (I7,) 1aandninaust (Q, )avinlimiaiaen 4, uar 4, 1338986

o o

adufiu A1 D, a1aA uIlFaInaun1ei (2-12)

(p-P)

J !

« 100 (2-12)

W,

D =

kiisj

Ay — Ay

v
A i o o

i o ° A o o = P
LN B P]- A P: ﬂﬂﬂﬁuﬁ‘wuﬂWJ’]M'Mmm/lﬂﬁuqmim@’]ﬂﬂ’]ﬂﬂmumﬂunﬂ

o

WANINUTIIRINIUAEN A, UAT 4, MNAIFL 49U a, uas g, PBAIANEIATLTY

o Y a

WRHLIEUITHINNGEReN 4, uay 4, WeAawzudninmel k& awdudwnen D, 7

o A P ] o = v ! a
u@ﬂmqmi@qgmiquqqﬂﬂﬂLﬂmsﬁlml’lﬂzmq\u@@ﬂ@ jiﬂﬂﬂuiﬂquﬁm

v = £ ! o a o .o P o
ﬂ']ﬁﬂﬂﬁ‘zﬂmﬁﬂqqm'ﬂﬂuiﬁqmﬂ\iﬂﬂﬂLﬂmﬁVﬂ@Nﬂq@J\? NANLNUNUUATHLADNETATNAN

o = o o

AadulaseslanuszdnszdslunsidTaue un1aaeniuUaNINUTIAINaN 1esainnig

L2

1 v 1
wasuwdasardmdniaiuaaslaainnisilzaumeaulnedinig AHP azduanlinig

¥ Y

FeNAALANNAATYIBNLRaNdaURULAde naanniIaTzia e aulaasdan 19

al
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o o

fadulainmannsdnsedalunisdnnidudenateaundaninasiniarruaaulnanin

a
v

= 4  Aa > & 9 o a o o o
Lummﬂmmﬂmmm@@uwLﬂmﬂ’mmuﬁmyjau@’mmN@TMmmmmmwmﬂummmmml

o o j dl 1% ¥
ﬂ’)’\NZﬁ’]ﬂQJ“II‘NW%VﬂMQ\?ﬂQ’Niﬂ

nM9aAsIEinNsAnARlana838ng Fuzzy AHP

aa = 1 dl M v o 1 ] v =3 a

78013 AHP Hanaaunsed lilfinenmnuliuiuenaesnisliaoumiuuiiaison
TunnsuFauaugesAlszney A9t AINN1IWIMUIAENT Modified  Fuzzy — AHP
(Jeganathan, 2003) @tl3111l39a1n38n19 Fuzzy Pair wise Comparison Miaualag Deng

o o

(1999) WiediAsnzidanaNianEueAININ (fuzzy) virelAanuldudueumanas 3an190 4

a

Triangular Fuzzy Number (TFN) ’Lumiu,zﬁm%m&@ﬁmﬂum@mﬂﬂ’mﬂ?ﬂuLﬁﬂum“ﬂmmeﬁ

v =

WATNILABNUBAEFINARAUTA nasanTuasldaTn1sA B Aa9u ulnTaauan

al

o

AIAANARSAMTLAAININAN (Fuzzy  arithmetic)  TWNNTATUIUANTNUTINANANATY

o

iWiniasa (Final performance index) 184N194A8N NAUEENAIALANNAIAINaAnAL]A

o

fUMAUN1TN9IULR93TNNT Modified Fuzzy AHP RFail

1. dplasaaF19anisdndula n¥auaai1anisuNnsndLFa Uy (Pair wise
Comparison Matrix, PCM) @ufundaninausitesvizaniaaanainianig AHP Tae
o v v
11 Wndeyaly

= ' = ° ) ! a & ° | o

A3 TazaFauday 1nng Fuzzify Arlwwesnd  Taanisaiunidnsn (lower
fuzzy, ) uazANg (upper fuzzy, u) AnAANAATYLSUREUR IFddTu PCM
a8 lduann1slum19n 22 AaulfwWAIndN AL UAIITLAIRINUANN1389 AHP
N13A1U AR UNAL TATIA19T89A1 379 I I EUANNS matrix inversion 289 TFN

Astsanglumened 2-3

2. AMUIUANNTITNANAIATYTRIUARZNIGIARN (x,)  A28REN19 Column  Sum
(Jeganathan,  2003) Taga1snNAiazuaNINOETALATUYNUANLNUGT WEDN

ANUIWATTNUIN A NAIATYTDILFIASUA NN (W, )

o a o s & 4 4 o )
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o |

AN5197 2-2 ngudasANANAIATULTRAT Fuzzy TumN91e Pair wise Comparison Matrix,

o

PCM)
ANANNANATY A Fuzzy ﬂj . A Fuzzy
ANAALY
1 (1,1,1) AWFUTRINTULNHH 1/1 (11, 1/1, 1/1) A msudes
lupPcm neuenyNlu PCM
(1,1, 3) dvsuTasauli (1/3,1,1) drviudesanly
PCM PCM

2 (1,2, 4) 1/2 (1/4,1/2, 1/1)

3 (1,3,5) 1/3 (1/5,1/3, 1/1)

5 (3,5, 7) 1/5 (1/7,1/5, 1/3)

7 (5,7,9) 1/7 (1/9, 1/7, 1/5)

9 (7,9, 11) 1/9 (111, 1/9, 1/7)

ANWANUINNAN Fuzzy Performance Rating (2) TailummindAiannudnAysesusas

A dl a = = o 6 o é:
nadenafasUlTILRE LR asuanIN Ul A9ANN1N (2-13)

WXy WoXpp o WXy,
W, X W, X e, WX
1%21 2% 2
7 = mesm (2-13)
Wlxnl W2xn2 menm

\i x; = A1 Performance rating aeausiazn1eidan 4, (I = 1,2, ..,n) \laiansns
AANWARTUANINAUIT C; (7 = 1,2,..m) WAT w; = ATHNUBNAMNAVATYTBINANNEUTT
C; mudnniseasduasnissingula  nsAuins Z  ldudnnisadinanansilgiu

doyaninau Tnaenduan TEN Aslusngnen 2-3
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A19199 2-3 nannsAunilngldaainAansdruiudeyaninan

TayauILIn NSANUIUNAANE
A+B (a1+b1, a2+b2, a3+b3)
A-B (a1-b3, a2-b2, a3-b1)
A*B (a1*b1, a2*b2, a3*b3)
A/B (a1/b3, a2/b2, a3/b1)
Inverse(A) (1/a3, 1/a2,1/a1)
Inverse(B) (1/b3, 1/b2, 1/b1)

4. AUIUWITI9AIT8Y Performance Matrix (ANNT 2-14) 1mEA8N13 a-cut LANUWIN

v a

A liuueniasanan idulasessausingula Iaarseauaudulaly

o 1 =l v < E 2 v a
nstuuaATELRaY (o) lHarnANiugesdsansndula

[Zan/,Zallr] [Zalzl,ZaIZr:L [Zalml,Zalmr]
7 [Za2II,Za21r:| [Za221,2a22r] [ZaZml,Za2mr:|

a

(2-14)

[Zanu.,nzanlr] I:ZanZI',“Zanlrjl I:Zanml.,“zanmr

317 2-2 uaRaFnaEinataeAn Performance rating (Z,) AN o Winri 0.6 1{811N1g

WIsuauA1ANNANAITUdNaNNILAen AN Z, NMaA13ednd A1 Alfa left (/)

uaz Alfa right () lusaag 19l AL 0.3 Laz 0.5 ANAIAL F99A1 Z, azndng

o o

dy ¥ a = A o & g [ Y v a =
mumﬂ;ﬂmmuhmmmmm:uuuﬂﬂm GaN2TIN) sLumqm\mumumgmmmuslw

' ' 1% '
' a

A o = X \ Ao Y >
ANHLTANLNINT (ﬂq a LWNNﬁﬂ“ﬂu) AN Za Vlﬂﬁu’lmim@::m%q\umum LL@%‘mﬂQ

' '
A o

fanfnAulaiinnnideuggn (o =1.0) A1 Z, aziAhganainpadawingy 0.4

Tupieeinell n3AuIUAn Z, a1xnsanilitaeldannisi (2-14)
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1.0

5191 2-2 fivatinqaepn Performance rating N9eAuANWla (o) Wi 0.6

! 1
5. 1A Crisp Performance Matrix, CPM  (Z/ ) Iagitinia g anssudnumnnaides

a

o o A

vo = - . S o - .
m@\iamm@u%mmwmqLL@zLLmmLi'flummummw'a‘lwmmm (Optimism index,

v
a o '

A) BdAEUE 0 -1.0 A1 0 Mdduiudindulanliueni@as (Pessimistic) uazan

1.0 & wiufdndulangeuides (Optimistic) antiuasulasdeayaniiu fuzzy
1 ¥ ¥

range i crisp range lngaAaanni1sh (2-15) naansludunauilazlfuminds

ANN37N (2-16)

Zl=A%Z0 +(1-A)*Z¢ 21elo,1] (2-15)

ij(r) ij(1)

e Zg, = AFuIngeaInnsiiaseiluL a-cut (3L 2-2)

Z5,, = Arnuinagaainnisiiameilay a-cut
! ’ !
A A A
lea, ZlZa, Zlna,
! y A i
Zi = Zoe Zynag - L (2-106)
ST -
Zmla Zm2a mez

6. AIUINLAN Normalized performance  matrix (Zj) WaldaunsalFe ey
o yddgl 1 a & 3 all 1 o o
mﬂmmeﬁlmmu Iﬂﬂﬂﬁ?nﬂﬂqlumﬁ?ﬂ”ﬁ CPM A1 MNNABANUBIATNATINENNA

a0289NA TuNEENS CPM azliusEndfaannism (2-17)
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Zlﬂia Zlga ZIZ}"IQ‘
A A A
Z; — ZZla Z22a ZZna (2_17)
Zli]tl ZriZa Zrina

7. A1 Positive Ideal Solution, PIS (A4*") uaz Negative Ideal Solution, NIS (A7)

ANNANNNTN (2-18) WAL (2-19)

A =20 250 25 s Zy) (2-18)
Ay =223, 25, 0 23y) (2-19)
flo Z{ =max(zl, 2 2 Z0) (2-20)
WaY  Zp =min(z),, 250, 23 s L) (2-21)

8. AUATUAN “ANNARIEARSIL  TYNINIUAAZNIAaNTLAT PIS (S27) uaz NIS

(S£) muannaf (2-22) uaz (2-23)

A+ AiiAsz—
i« T 7 A g At 42 (2-22)
Max(AiaAisAa+Aa+)
AL A
ii; = /1m za A= gA— (2‘23)
Max(AL AL A A1)
Lfl’ﬂ Aifz = (Zi?a’Ziga7Zi§a 9"'=Zzia) (2-24)

. dl a s 1 o [ . =X
i = unanees WwesndAANdAy AN (= 1 D9 n)

9. #1A Performance Index WinLd3a (P(f) YDIWFALNIIABNATNANANT (2-25)

A+
i__ Su (2-25)

“ (Si/j; + Siﬁ(i)

10. ARANALNIABNANAN Performance Index AMNANGINIMIATAN

o A v » @ X i f e o
V@ﬂﬂ’]?i’]ﬂ@’nm’?‘ﬂ’]ﬂmu@ZLﬂuwuﬂ’]UVﬂ%ﬂuﬂ’ﬁﬂ‘ﬂﬂLL‘].I‘LII‘]J‘J‘LLT]?N?‘%‘]_I‘LI?QN[«"Iﬂ@‘lﬂﬂ

(sm4.) Razaiuaruazidenluunsell
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uny 3
NSWRIUNSEULALASIZANITAAR U AL LLRANEUA NLN N

TASIRIITELULSINANRY LA (5014.)

wuaAananlunisWamunlUsunsu sna. AenislinisatiuayunszuaunIsieaed
nisfndulanuuidausaniiunisdsrgdeljiinie n1svineuasdszneuldfaanag
Snufutuninglszasiaeslasenuy wininnsfasinlfussa Tgdszass wazniaiend]
aztiundlunszuaunistieeziniasadulamunsnnisfinaaluumi 2 azgasSaedn
madeniisnzaniigalunsuilatom

Waunsw 794, Wuzewiuafnielng AlGFumswauntuainne Visual Basic
6.0 T,mHé’ﬁmﬂmm@mqniﬁsjﬁ%iwﬁuﬁmumimm?ﬁwmmmummi@ﬂ'wLﬂuéﬁﬁu%u
E"}'mmmaﬁmumf?ﬂqﬂi:mﬁ FANFENANINET nAnINUETEias LATNIUAEN HuNaAn
vesszuunSanAnesLnsiiasensinanudla

sruvlAfuniseenuuuuazdiulaiuansuanisifraunaumanud A lugtuuy

¥
o a

ga9nsAnLarA1Ieid1aAants M uLarnedauna nEaNeldiun1s3ATIziAa

o - a = ST S P .
aauluaaawmaninug edszilunansenuresniniddsuidasAdosinminiinasanis

AARNALAMNAVATYIRINNIADN TUL 744, 1 UANAINAZAINIIDAATTNTFAAWTA LY

|
a o a

il wdn ﬂ”ﬂﬁ?”um?ﬁmmlﬁmmmL%mﬁi@ﬁ‘umﬁLmﬁ:m%qﬁumqmmzuunﬂu
ansauma i lanansauanaansinasiuunuilly

TTUL 7A4. ﬂizﬂ@uﬁqmm%uﬁﬂLLMLME%HLﬁ@lﬁmﬂ%mudm Ineiuyuan
dsznaudog 5 dau lun 1) Taseeu 2) dayalasssu 3) eanuuulasea¥ie 4) 35009

AL WAz 5) MuueATsuNgN (39 3-1)

a7 sruusmanduta sed.
|

" o - 7 L
/| Ol | [ femlnsenn O senwulnssate G0 Emseos L dvusenbsuasy

& b ' R

4 e, \
R . e P R .
Tasaaru iilm fiufin Tufindio lydnas  Befresh | rlnssars  Daldsunsw
i3l Tavsrne  Taserw Teserndws TRssaw

519 3-1 WynANYeITTLIY 4.
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' 1
£ o v 4

wynantassuiminndnnistasseu Inedszneudoaiuytiasfinuing aig

TAseulud @alarssaununaieliugn waziiunnliaseuinassaulusdvisaleninisus b

euazidoalaseniaan (U7 3-1) Wedldnmlu Tasserulud vuwwyuis (U7 3-2)

a

Tsunsuazuansrinsinenisa¥slassanulug (317 3-3)

T, ssuusuanaula g4
) g i a == o | = '
D iesean | (B foyalnsaa Jo marmulmsaaiia SO AEmERMIM O AR
@ ' ®
LAy b Y
- - [ ) 4 - -
cl:ﬂ%’\‘%‘u il i fiufingia  laldenans  Befresh | dalnsssn Daldsnsw
i Tarsrm  Taseaw  Trssemlud Taseam

51 32 uamanatlantisinanisaielaseanulud
2/ 1
msasalassulus

gldanainanairtassaulndfluwuy Taseunialy Gadulasenunldlddayaits

Y o

fumdundninodt Ieunsuazidaninsnane i ldreaalasesnu (duntslnevse

dannm) Te Wdndmiuuazauiandafiuduniwdange (guU7 3-3)

T uitahl

Tosarmtnlal
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fnpsm BT S
w1l v v G e T o
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Taseourdoiiuii
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Tasenudaniud

drwvasTalmnsu e
Awsuinseaudiivinna b sinfuladuleyaSehiuasdaglFssuya saune
e ArcGIS wadaslumstia ssvidaymS i sasuansuasi s
msAfTemdsrvedln sar Gundwundalnssam (amn e v
fany) SalsianialFanfy swandonTnsany (mundangy) wasiuws (Path)
Figimann s insaau wiadanmndy aanwianm
ianigdnuln seasivaslassan avmilfdnaumsnaddon s1iTamns
e Aaduanm s e sevmssmaulaia sy AHP-GIS
iRt lre 15T sua sy AHP-GIS Salludunilsvas saa, diald
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folnsory | |

FileMame | |

Auriiady |\ | .

Taseeudaduil

51% 3-4 uansiupaunisasielasaanudanum
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