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MISS  CHUTIMA  SANTANAPIPAT :  ASSESSMENT OF ENVIRONMENTAL
POLLUTION RISK AREAS DUE TO INDUSTRIES IN NAKHON PATHOM PROVINCE THESIS
ADVISOR : ASSOCIATE PROFESSOR RATTAPON ONCHANG

Nakhon Pathom Province, adjacent area of Bangkok, has expanded its urban
community and also rapid growth of economic and industrial sectors, resulting in
continuous environmental pollution problems. According to recorded data of
environmental pollution complaints in Nakhon Pathom Province, there is a tendency
increase of the cases year by year. Therefore, it is crucial to assess risk areas due to
environmental pollution in order to initiate effective environmental management
plans. This study analyzed environmental pollution levels using Analytic Hierarchy
Process (AHP) technique where experts were requested to give scores representing
their point of views regarding factors affecting environmental risk due to the presence
of industries. The results found that size of the industry was the largest important,
followed by industrial types and raw materials, respectively. Next, Potential Surface
Analysis (PSA) with Geographic Information System (GIS) was applied to assess risk
areas (sub-district) due to complained industries. It was found that 40 out of the total
106 sub-districts in the province were the lowest risk (accounted for 37.74%). There
were 10 sub-districts categorized in the high risk (accounted for 9.43%), and 3 sub-
districts falling in the highest risk (accounted for 2.83%). The highest risk sub-districts
were in Sampran districts — associated with the provincial number of factories being
dense in these districts. It is a significant cluster distribution. And found that the
number of industrial factories that have complaints in Nakhon Pathom Province Able

to describe 44% of the areas at risk of pollution (R? = 0.44).
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3.5.3 NMIATINADUAIINADAARBINUVBUNANA (Consistency Ratio; C.R.) Wilafidg17gy

AT RAZLULAMNEAYLAD A9IENITRTI9FDUINBALIAMIAINdAAdDINUTDIURY

mednisisuiisudusegueseivigiianuaugaunaiunsely lnedan CR.

L4 1 = 1 % A 1 o L 1 v ¥ LY 1 1
Yeanimseinnu 0.1 fedtsensula uanin Jadulianudennasaniu mnA1 C.R. 11NN

0.1 fedrwausulila uaniin Yadeliaenndosnu Aol {lwerviyusunisiasuuy

awddgylunsiUSeuiieuseadnass lagat CR. aansadmindls fsaunis
CR.=CIl/R.L

Al P o Y ) 4 ° v
e Cl. Ag Awtladiuasnadasiuvesspa (Consistency Index) Aruaailaann

aunng

44' & ' Y
dlo Amax e Ageanvesduys

n

R.I.

ClL =

ee

A9 VUAALAISLUATN

A v A

A9 FutiAuanARBI uYRINITEUMBE19 (Random Consistency

Index) a131309LARaAN5199 6

(Amax-n)/(n-1)

anstanie (Eigen Value)
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a v oA Y a ¢ .
M990 7 ANATUAINADAAADINUNINYUIALUATNY (Random Consistency Index)

N 1 2 3 a4 5 6 7 8 9 10 11 12 13
RI. 0.00 0.00 058 090 112 124 132 142 145 149 151 148 1.56

N 14 15
RI. 1.57 1.59

fan: douwmealuladvesiulseind (2563)

3.5.4 n1sAunilaeds Potential Surface Analysis (PSA) il aF1UIAIAZKUUTI
wuushatmn (Weighting Linear Total) A4g3nns
S = [(W4Ry) + (W;R)T + [OW,R,) + (WoR)T +...+ [(W,R,)]
deo s - R maeiud
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Rin
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~ )

louA Wuideanniign 1n Yiunais deg taztiosnan anuuiideyaiinlusingy ArcGIS
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Y I Aawv a 6%
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5) L.LmuﬁLLamIsmuqmammiuﬁ‘luﬁuﬁ%’Qﬁﬁfmumﬂgu
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3.5.6 MATIEINeann ngldadndeiiunseduasoungy (Moran’s 1) Lieseudnue
N19N92A18A1VDINUNIABIsaNaN¥AILIndaL (Dispersed Random Clustered) Taeld
LA304ile Spatial Autocorrelation (Global Moran's 1) tazn13Ainw13oearv0InULUTUTIU
vosRulsnunedulelanisdiudsnennsal lneldiniesile Geographically Weighted

Regression TulUsunss ArcGIS
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4.2 Uszliuinuiidessananedauwinaanainlsesuananssulunundminuasugy

4.2.1 mywTszauNaiedwandau Ingldnmsiessianutudaiinsmei (Analytic
Hierarchy Process: AHP)

4.2.1.1 wan1silseuigularenani lalun1sanen

1Y

N8 91U 4 YINU Lﬂu;ﬁﬁﬁmmﬂﬁ%LLuummz‘?Wﬂmmm{]a%’wé’ﬂ

< o

e

1Y [

lun153eseisEAunaiivgaImnIsy ANTUAUINMANALLILNANUEAYYDIRLTEIU Y

v Y

Weomaruanuddny amnsaasule fdanngan 7

AN5719% 8 WaUsEIUTITIUANN LTI UN1SAN®

Y . viudl 1 Vil 2 w3 vuiid AVG
Uadendn
Weight Weight Weight Weight  Weight
1. AT 0.69 0.55 0.72 0.6 0.64
2. Uszbnnlsannu 0.24 0.37 0.21 0.33 0.29
3. fagauiildlulsenu 0.07 0.07 0.07 0.07 0.07

CR. 0.08 0.07 0.08 0.01

1NA15199 7 madseiiiudadenidlunisAnwiandidedyiayis 4 vMnu
Tngnsilsvuiisuaudinguesdadeuan 3 Uade lawn pu1alsenu, Ussinnlssnu ey
(% a =~ 1 v 4 o (Y] ~ a ) [
npAuntdlulssny wud glgimglienyddgiuaualseunnian Aadusevay 64
sosa9 loun Ussinnlssny Andudesas 29 wazingaudldlulssu Andudosas 7
N3INTITAOUAINABAAGDITUYBITBLE (Consistency Ratio: C.R) WU
Y v ] v oA Ya a ~ Y I3 ]
ANUARAARBIUEENTT 0.1 wanad Jlenvglanaisanseuiisutadenns 4 1Wusiee

uaglvirpziuuAudIAveILAazladuaanndodiu

4.2.1.2 wan1sslSeuisuladedaslylunisanel

Adeangy 31wau 4 v Wudiansanliesuuuanuddguesdadeg ey

Y

'
a =

Tawn u1alseau Yseinnlssay wazdnafuanldlulsanulunisimsigissduuany

q

A9IAA0NIINUUAIUIUMIAIATUUUAMUEIAYVOITEI8Y onIa1duAINdAey

aunsaazuls Awm1snei 8,9 uae 10
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UN 1 YU 2 Yiuf 3 Yinud 4

o AVG
Uadedon Tweight
Weight Weight Weight Weight Weight
1. YuALan 0.11 0.33 0.07 0.11 0.15 0.099
2. YUINNAN 0.26 0.33 0.32 0.31 0.31 0.195
3. yunalvg 063 033 061 058 054  0.345
CR 0.03 0.00 0.00 0.03

o

31NM151991 8 WU HEIvgliaud Ay ulssurualuguinign

Antdudeaay 54 5998911 Tawn 1539uUINNANe AntduSesas 31 kazlsIIUIUIALAN

Anduseuay 15

A15199 10 wansUseiudadssgpentslunisAne (Useinnlssany)

Yuf 1 Yui 2 viuii 3 viufi 4 AVG

Uadeeon Tweight
Weight  Weight Weight Weight Weight
1. gea1unNITUNISLNYAT 0.06 0.06 0.06 0.07 0.06 0.018
2. gRFINNITUNITBINIS 0.07 0.06 0.05 0.06 0.07 0.020
3. QMANMINTTUIATOIAN 005 006 005 005 005 0014
4. Qmammiméwa 0.05 0.05 0.06 0.06 0.05 0.014
5. qmmmsimﬂ%umma 0.04 0.05 0.05 0.05 0.05 0.014
6. gRANMNTTUIATEINTL 005 004 008 004 004 0012
7. gnavnssulduay
- o . N 0.04 0.05 0.04 0.05 0.05 0.014
HansuaIaNll
8. gnavnssueitiaes
4 o 0.04 0.04 0.04 0.05 0.05 0.014
IR ERNERM)
9. QRAMINTIUNTTATYUAY
- o . 0.08 0.04 0.05 0.07 0.07 0.020
HARAIINNTEANY
10. gramnssuAsRL 004 005 005 004 004 0012
11. QmﬂﬁﬂﬂiiNLﬂﬁ 0.07 0.05 0.06 0.05 0.06 0.017
12. gaamnssutlnsiaiinag
0.07 0.05 0.06 0.05 0.06 0.017

NARNAN
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AN9199 11 wan1suseiiuladegaeilalunisdne (Ussnnlssnu) (sa)

UN 1 YUN 2 U 3 vinuh 4

Uadudoy AV Tweight
Weight Weight Weight Weight Weight
13. gRaInNITUYY 0.05 0.05 0.05 0.04 0.05 0.014
14. Qma’mﬂiiu‘wmaaﬂ 0.05 0.04 0.05 0.04 0.04 0.012
15. gaavnIsualany 004 005 005 003 004 0012
16. gnamnssulane 004 005 005 005 004 0012
17. gramnssundnsdaeilave 004 005 005 005 004 0012
18. qmammimﬂ%ﬁmﬂa 0.03 0.04 0.03 0.04 0.04 0.012
19. qmﬂﬁwﬂiiml‘l/\lﬁ’l 0.04 0.04 0.03 0.04 0.04 0.012
20. Qmamﬂiimua’a 0.03 0.04 0.02 0.03 0.03 0.009
21. guanmnsTuduy 9 002 004 002004 003 0009
CR  0.05 0.05 0.04 0.07

1NN5247 19 WU Eengyliatudn

[ [y

ALUNU BRATUNIINNITDINIG

o

)

LAZRAAIMNITUNTEATBLASHARANTINNTEABUNTIdn AnluSovay 7 sedaun Tiun

9RANUNTIUNMINYAT navnTsuiedl kazanaunssudipsialuazndnium Anduiosas 6

M13197 12 wansusedivtadedesnltluns@ny (Ingaunldlulssa)

YN 1 w2 vinuf 3 viaun 4

Uadutioy AVe Tweight
Weight Weight Weight Weight Weight

1. AU N5IM 918 A 0.08 0.15 0.15 0.12 0.10 0.007
2. WARAUNIINNY 0.03 0.09 0.09 0.13 0.08 0.006
3. anANNTR 013 016 015 016 015 0011
a. dwe/fhe/ie/polyester 005 008  0.08  0.09 0.07  0.005
5. 141 0.04 0.08 0.09 0.09 0.07 0.005
6. ﬂizm’nﬂ/@i@ﬂixmw 0.05 0.08 0.08 0.08 0.06 0.004
7. @5uAdl 0.20 0.11 0.11 0.07 0.13 0.009
8. @13LANoUNI 1Y (TR

RIS UTOUNTIY LazlAdl 0.23 0.12 0.12 0.09 0.17 0.012

SELAY)
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M13197 13 wansusediudadudesildlunisfing (Ingaunldlulssnw) (ve)

o Vil 1 vitufi 2 il 3 vl e AVG
Uaedan Tweight
Weight Weight Weight Weight Weight

9. wanafin waziianatadn  0.14 0.07 0.07 0.09 0.11 0.008
10. 819 0.05 0.06 0.06 0.08 0.06 0.004
CR 0.08 0.09 0.09 0.08

AT 10 WU ApvglianudAydvaisieisunsiy (saudanisu

U o

< a

LY = 1d 2/ 1% 1 a [ 3 v & a 1d
DUANTIY LALLALTELAY) WINNER ANLUUTREAY 17 5998931 IWLLﬂ NARNMUNIINARY ARLTU

9

Sovaz 15 uazansiall Anidusovay 13
N13ASITARUAIINADAAG DI UTBIUaYa (Consistency Ratio: C.R)

AT 8, 9 uay 10 WU AIUEBAARBIUBYNIN 0.1 BEAYIT AIT8IVIEYNY 4 YU

Y
v !

lfsundseudisuidadasng o Wuseg waglirazuuunnudfyvesunazdady

o

A0AARDINU

4.2.2 wansUszdiuiuiidseiouafivsundanainlssugaamnssuluiuiidomia
uAsUgH 1ned5 Potential Surface Analysis (PSA)
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NNITIATIZIN19EDA Moran's | IneldiaTesile Spatial Autocorrelation (Global

Moran's ) wui1 fin15nseanesiuulasung (Normal distribution) A1 z-score iy 7.18
A1 pvalue Wity 0.00 agulédn Srunulssugramnssuluiuiismiauasdgy S0
nszedfuuuy Cluster agailifodndy wansdisnsnedl 12 uazguil 15 uaznsiinsgh
Ingldin30eilo Geographically Weighted Regression Wu11 §1u2ul5941ugAaIvNTsu
fifldestesuluiuiitminuasuguanansoosueiuiidssonafiviaunndeuld Sovay a4

(R? = 0.44)

Spatial Autocorrelation Report

Moran's Index: 0.262906 Significance Level Critical Value
|
z-score: 7.176041 (p-value) (z-score)
001 mm <-2.58
p-value: 0.000000 0.05 mm -2.58--1.96
010 [=3 -1.96--1.65
— [ -1.65-1.65
010 [ 1.65-1.96
0.05 @ 1.96-258
0.01 EW >258
— | —

Significant Significant

Dispersed

Given the z-score of 7.17604109798, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.

gﬂﬁ 15 Han19ILATIEY Spatial Autocorrelation (Global Moran's 1)



A9 15 a@mamﬁmmzﬁ Spatial Autocorrelation (Global Moran's 1)
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Moran’s Index 0.262906

Expected Index -0.009524
Variance 0.001441
z-score 7.176041
p-value

0.000000
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