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49311302 : MAJOR : ENVIRONMENTAL SCIENCE
KEY WORD : DENGUE HAEMORRHAGIC FEVER/GEOGRAPHIC INFORMATION
SYSTEM/ANALYSIS HIERARCHY PROCESS
KEERATI PONPETCH : GEOGRAPHIC INFORMATION SYSTEM FOR
PREVENTION AND CONTROL PLANNING OF DENGUE HAEMORRHAGIC FEVER IN
PHETCHABURI PROVINCE. THESIS ADVISOR : ORNPRAPA PUMMAKARNCHANA ROBERT,
Ph.D. 66 pp.

Dengue Haemorrhagic Fever (DHF) is still the major health problem of Thailand
and worldwide. This study is aimed to investigate physical and environmental risk factors
related to DHF patient records using multiple regression technique. Analysis Hierarchy
Process (AHP) is employed to categorize each factor based variable spatial analysis.
Conducted factors are transferred to Geographic Information System (GIS) modeling so as to
carry out DHF spatial risk areas. The results of study show that the factors significuty related
to dengue haemorrhagic fever record are lavar index, density of population and rainfall
(R*= 0.688). DHF Risk levels of each district in Petchaburi province analysed by AHP and
GIS techniqul were investigated that (high, medium and low) DHF risk level were found at
13 district (14.13 percent of total area), 19 district (20.65 percent of total area) and 60 district
(65.22 percent of total area) respectively. Eventually, the results retrieved from the model
were validated and applied for DHF prevention and control planning in Petchaburi province.
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Beta Std. Error Beta
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ﬁ’ﬁvﬁgmquma 2.141 0.320 0.481 6.686 0.000
Usnaniarhy 0.020 0.005 0316 4.466 0.000

(p-value = 0.05)
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Collinearity
Partial
Model Beta In t Significance Statistics
Correlation
Tolerance
1 AWMLY

315(a) 4.682 .000 445 948
gUNYIl -.187(a) -2.652 .009 -271 997
153nanielu 323(a) 4.033 .000 393 707
ANUFUFUTINE  168(a) 2.346 021 241 981
2 gungi -.125(b) -1.877 064 -.196 948
sunanidy 316(b) 4.466 .000 430 707
ANNFUTUINT  .112(b) 1.669 099 175 943
3 QU -.092(c) -1.510 135 -.160 933
ANNFUTUINE  .095(c) 1.558 123 165 939
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ANUMULUYRY  Axiigmi

Control Variables QUNYI Uinanivly anwidudining
-none-(a) ANUHUIUUVOY  Correlation 1.000 229 -206 139 221
Significance . .028 .049 187 .034
Df 0 90 90 90 90
"’qfﬁ@,m‘quam Correlation 229 1.000 051 541 139
Significance (2-tailed) .028 . .632 .000 187
df 90 0 90 90 90
qmﬁgﬁ Correlation -.206 .051 1.000 -.077 -.885
Significance (2-tailed) .049 .632 . 466 .000
df 90 90 0 90 90
Uiy Correlation 139 541 -.077 1.000 129
Significance (2-tailed) 187 .000 466 . 221
df 90 90 90 0 90
AN G Correlation 221 139 -.885 129 1.000
Significance (2-tailed) .034 .187 .000 221
df 90 90 90 90 0
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Control Variables i gangl WSmaniwu anwduduing
U5t ANMUHUMUUYDY  Correlation 1.000 172 -.031
Significance (2-tailed) .106 75
df 0 88 88
W‘]fﬁf,j’ “LZI g Correlation 172 1.000 .396
Significance (2-tailed) .106 .000
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QUNY Correlation -.031 .396 1.000
Significance (2-tailed) 775 .000
df 88 88 0
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lﬂ' =) ~ 19/ % U
MmN 7 1Wlseuineunegildevan

., N ANUNUWUY 5 Normalized
BN Ariignitgeany R Weight
szang weights
wtigniigaais 1 1/7 1/5 0230769 0.076923
ANUHUMUNTEHINS 7 1 7/5 1.615385  0.538462
iy 5 5/7 1 1.153846  0.384615
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o 1 9 LY 9 Y [
MifuIurIAInNaeandosnuveurara Usznou lidreduasuniey
Y
fraae il

() maswuam A 9naunsi 3

A= Dk Aumah 3
T=1
n
kl all a12 al3 rl
k, = ay a4y Ay r,
k3 a3l a32 a33 r3
K, 1014 02 0.08
k2 = 7 1 1.4 0.54
k3 5 0.71 1 0.38
Kk, 0.23 k/r, = 290
k, - 1.63 k/r, = 3.02
K, 1.16 k/r, = 3.6
% QEJ} Y
aaiulaan

(2.90+3.02+3.06)/3

max

2.99
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(2) MuIMAArIanNNaeARanY (Consistency Index: CL) 1NTUATN 1

L. = (A, —n)/(n-1)

(2.99-3)/(3-1)

= 0

(3) maartianudeandeuFagu (Random Consistency Index: RI) 910A13 190 %

a 4 {
AN TDANADINNYUIAUDILAT N (m:mﬁ 3)
A
1o n = 3

RIL = 0.58

(4) MIUMAINNNTOANADINUVDUNANE (Consistency Ratio: CR.) 1INANNITAN

14 1da1 C.R. d9il

CR.

CI/RI

0/0.58

= 0
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..fuan ...A,*0.08 ...B,*0.54 ..C,*0.38 | WaTIMLUIUOY

4 v
= v

a A A a ¥ A
3 ﬂ]ﬁ?!ﬂﬁ]gﬂwuﬂ!ﬁﬂﬂﬂﬂﬂ1§!ﬂﬂi§ﬂ“lm!ﬁ@ﬂﬂﬂﬂ
a A A4 ' a Y A g v ¥ a
Nﬁﬂ’lﬁ')tﬂﬁ’mﬂ‘wuﬂlﬁﬂ\?ﬁ@ﬂ’]ilﬂﬂiiﬂulslllaaﬂﬂﬂﬂ Tﬂﬂﬂ’liﬁ’lﬂ’lu']ﬁuﬂﬂﬁﬂlﬂﬂuﬂ

4
NILUIUMIDIRUFUTINATIEH 307D TzUDAsAUMANIQIMEAT WUl 9IRS 1uIY

3 o o [ A dy A A J a Y A o = =2 A
MHUA 92 A1 i]\?‘ﬂ'JﬂL‘W‘D'TL!iNWHT]LZ‘TENG]E]ﬂ'lilﬂﬂiiﬂhlsllla@ﬂ@ﬂﬂiui%ﬂﬂlﬁﬂﬂﬂ’lﬂﬂ%ﬁﬂﬂ

ﬂ Y P Qs |
U

wniiga $1uau 13 dwa aadlu Sooaz 14.13 Hiunidesaemsinalsa ldideasonluszay

< { A

1huna1e 91 19 d1ua aadludesar 20.65 uaziiundeanemstnalialdasaonlu
v A Yy R A Yy A ° o a 3 v o A
TLAVLTYIUDYDUTYIUDINGA IUIU 60 AUD ATl PEaY 65.22 LAAIAIAITIN 10 LA
~ ~ o = 1 a Y A Y ] I [
uaalumni 12 Tasnsezauanudssnonmsnalia ldmoason laulsoeniu 3 seau
Y [} A [} d' d' 1 Y d'
AWNU AD (1) TEAVANUAYIFI-FINGA (Asum = 0.015-0.045) (2) sEAUANFsIUNa

(Asum = 0.011-0.045) 118 (3) IzAUANMALBY-1ooNEA (ATsum = 0-0.011)



M3199 12 HaNI5AATIY

Y

A A A 1 a Y A [ o ~
W‘W‘L!‘I/]Lﬁﬂ\i@]@ﬂ?ilﬂﬂiiﬂul"lllﬁ@ﬂﬂ@ﬂ WHIAUNDILYT

40

. . ITAUANMN
91109 fua A B C Sum 4
I13tiN}

Wes M 0.00211  0.03408  0.00880  0.045 qafiga
AADINTLUY 0.00211  0.03408  0.00880  0.045 qafiga
TRRERLY 0.000432  0.00682  0.00176  0.009 &1
IR 0.000432  0.00489  0.00176 0.007 @‘hﬁqﬂ
59%0 0.000432  0.00682  0.00880  0.016 a9
hunuy 0.00211  0.00682  0.00176  0.011 &1
vued lau 0.00211  0.00682  0.00176  0.011 &1
5dn 0.00211  0.00682  0.00880  0.018 9
4R 0.000432  0.00682  0.00176  0.009 &1
TARDRN) 0.000432  0.00487  0.00176  0.007 &1
Tuvile 0.000432  0.01118  0.00176  0.013 1hunan
AUV 0.00211  0.01136  0.00880  0.022 a9
FoIALUN 0.000432  0.00682  0.00176  0.009 &1
TGN 0.000432  0.00678  0.00176  0.009 &1
GRIEARE 0.000432  0.00489  0.00176  0.007 ritea
Tnnse 0.000432  0.00487  0.00176  0.007 ritea
Wad5 ey 0.000432  0.00487  0.00176  0.007 ritea
ELEALRNT 0.000432  0.00379  0.00176 0.006 éhﬁqﬂ
Auuzndm 0.000432  0.00489  0.00176  0.007 Sritea
Jamz In 0.000432  0.00675  0.00176  0.009 &1
Tn'lsvu 0.000432  0.00675  0.00176  0.009 &1
ADULNY 0.000432  0.00487  0.00176  0.007 Sritea
NUDIVUIY 0.000432  0.00487  0.00880  0.014 1hunan
NUDINAY 0.000432  0.00487  0.00176  0.007 Siqe




M3199 12 HaNI5AATIY

Y

41

A A A ' a Y A o o A
quﬂlﬁﬂ\iﬁaﬂ’]ilﬂﬂiiﬂul"ma@ﬂ@@ﬂ NWJ@]L‘W%?M? (G]’E_])

AT Mua A B C Sum  syduANMEY
wdes  1dow 0.00211  0.00487 0.00880  0.016 q
ATENY 0.000432  0.00379 0.00176  0.006 Srfiga
AN 0.000432  0.00675 0.00176  0.009 &
NUAN 0.000432 0.00373  0.00176  0.006 Srfiga
vuedtlarlva  0.000432  0.00379 0.00176  0.006 Sifiga
TATGENTER 0.000432  0.00489 0.00880  0.014 1huna
NUDIYUNA 0.000432  0.00377 0.00176  0.006 Sritga
wolsa 0.000432  0.00487 0.00176  0.007 Sritga
DETNIRE AN 0.000432 0.00379 0.00176  0.006 Sritea
NUOEEUWAIMID  0.000432  0.00379  0.00176  0.006 Sritga
Wued  viuewng Ay 0.000432 0.00379 0.00176  0.006 Sritea
nghilaeq maindamile 0000432 0.00381 0.00176  0.006 e
earhngald 0.000432  0.00375 0.00176  0.006 éhﬁqﬂ
magnio 0.000432 0.00375 0.00176  0.006 Sritga
¥l WO 0.00211  0.00487 0.00880  0.016 qa
VAN 0.00211  0.00487 0.00880  0.016 a9
U 0.000432  0.00487 0.00176  0.007 Sritea
wlvigy 0.00211  0.00379 0.00880  0.015 1hunan
NUOIFA 0.000432  0.00379 0.00176  0.006 Sritea
Wensemile 0000432 0.00375 0.00880  0.013 1hunan
15 Tvaiann 0.000432 0.00373 0.00880  0.013 1hunag
AUNTZE 0.000432  0.00379  0.00880  0.013 hunan
ADUYUR Y 0.000432  0.00380 0.00176  0.006 S1figa
Mmens e 0.00211  0.00682 0.00880  0.018 49
Aoy 0.00211  0.00682 0.00880  0.018 9
GANZIGN 0.000432  0.00682 0.00176  0.009 &
NUB0N 0.000432  0.00489 0.00176  0.007 Sritea




42

MaeR 12 mamsSas e iEsdemsiAalsn 1¥idensen TINTAUNTTYT (510)
oND Mua A B C Sum syRUANNEES
mens  udand 0.000432  0.00682  0.00176  0.009 &
nlifs59n 0.000432  0.00381  0.00880  0.013 1hunaig
etIGH 0.00211  0.00487  0.00880  0.016 4
NAaANAN 0.000432  0.00375  0.00880  0.013 1hunan
TniReu 0.000432  0.00379  0.00880  0.013 1hunan
WINTEn 0.00211  0.00379  0.00880  0.015 unan
Mo 0.000432  0.00379  0.00880  0.013 1hunang
Tuag 0.000432  0.00482  0.00176  0.007 fritee
U Thuaa 0.000432 0.01118 0.00176  0.013 1unag
Tuve 0.000432  0.00682  0.00880  0.016 q9
Tumu 0.000432  0.00373  0.00176  0.006 ﬁwﬁqw
Ay 0.000432  0.00682 0.00176  0.009 &
AUONAD 0.000432  0.00682  0.00176  0.009 &
Isuzuu 0.000432  0.00487  0.00176  0.007 ﬁwﬁqw
nuau 0.000432  0.00682 0.00176  0.009 &
MUBINTZIIA  0.000432  0.00487  0.00176  0.007 ss‘hﬁfm
NUoINIZl  0.000432 0.00489  0.00880  0.014 hunan
aalng 0.000432  0.00682 0.00176  0.009 &
15Tan 0.000432  0.00381  0.00176  0.006 fritea
Tsadl 0.000432  0.00487  0.00176  0.007 Sritea
lserziou 0.000432  0.00487  0.00880  0.014 unan
RILRE 0.000432  0.00379  0.00176  0.006 ritee
REAR 0.000432  0.00682 0.00176  0.009 &
dsadt 0.000432  0.00682 0.00176  0.009 &
waean 0.000432  0.00375 0.00176  0.006 ritee
tuuvay  Thuuvau 0.00211  0.00682  0.00880  0.018 ritee
vuyulng - 000211 000682  0.00176  0.011 &




43

Y
I A

~ a A A ' a Y A o Y a0
MINN 12 Waﬂ']f!"{]l;ﬂi’13WWuV]Lafl\clmaﬂ'ﬁlﬂﬂijﬂllmlaaﬂ@@ﬂ NWML‘W“KSH? (@@)

2N fua A B C Sum  s¥dUANEES

tuuvian  1nnzia 0.00211  0.00487  0.00176  0.009 &
114900 0.000432 0.00487 0.00176 0.007 mﬁqw
wraudmidle 000211 000379 0.00880 0015 1hunan
UNAZYU 0.000432 0.00487 0.00176 0.007 mﬁqw
UnagYueoan  0.000432  0.00489 0.00176 0.007 mﬁqa
VWNATN 0.00211  0.00487 0.00880 0.016 (AN
Muda 0.00211  0.00682 0.00176 0.011 G‘h
Mudeeen 0.00211  0.00682 0.00176 0.011 G‘h

UNNIZAIM  LAINTTIU 0.00211  0.00381  0.00880  0.015 1hunag
aosiiio 0.000432  0.00381  0.00880  0.013 1unan
Jeduns 0.00211  0.00381  0.00880  0.015 1hunais
WATR 0.000432  0.00379  0.00176  0.006 ﬁw*ﬁfgﬂ
‘I/\!E‘T’Jiiﬁ 0.00211  0.00379 0.00176 0.008 G‘];”I
WiewiWies  0.000432  0.00379  0.00176  0.006 Sritee

*NUNBINY A W89 ﬁwﬁwﬁummﬁwﬁmﬂﬂ%ﬂﬁ%ﬁgﬂﬁwqqmﬂ

B mineds maauanudingilitennuruinivveslszsnng
=2 1 o w o @ U [ a g‘
C viuede mdaauanudnyiadelsunaniey

SUM 16 mdeuanudiny s



44
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Number of DHF in Phetchaburi Province (2008)
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Y 4 v 9 [ 1 @ A .
Gﬂ‘ﬂx‘l‘ﬁ 15 i'lEN'I‘HUﬁNWﬁﬂ'liﬂm"ll'lﬁé‘ﬂﬂﬂ'ﬂﬂﬂ"]JENLW]@Z@’JLL‘]J‘]J Iﬂfn?ﬁ Stepwise

Variables
Model Variables Entered Method
Removed
F4
1 w“]fﬁgﬂﬁﬁgﬂmﬂ . Stepwise (Criteria: Probability-of-F-to-enter
<=.050, Probability-of-F-to-remove >= .100).
2 anunuwuuilszanng . Stepwise (Criteria: Probability-of-F-to-enter
<=.050, Probability-of-F-to-remove >= .100).
3 Usuaidu . Stepwise (Criteria: Probability-of-F-to-enter

<=.050, Probability-of-F-to-remove >= .100).

a Dependent Variable: $112ufi015n 4idoa0en

M3190 16 Waagiugaz @

Model R R Square  Adjusted R Square Std. Error of the Estimate
1 724 (a) 524 S18 12.26146
2 .786 (b) .618 .609 11.04454
3 .830 (¢) .688 .678 10.02866

Y

a Predictors: (Constant), ﬁﬁvﬁ’gﬂ °1qm18

U
= 4 ]
b Predictors: (Constant), A¥UYNU1GIAEY, ANUHUIUNITEINT

Y
o

Y
¢ Predictors: (Constant), A¥Higniingaats, Anuvuuiuilszanns, Usuanivu
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M990 17 11519 ANOVA nldnaaeuduilszanimsoaassuisaiuluuaazdiy
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Sum of
Model Df Mean Square F Sig.
Squares
1 Regression 14873.745 1 14873.745 98.932 .000(a)
Residual 13530.907 90 150.343
Total 28404.652 91
2 Regression 17548.276 2 8774.138 71.930 .000(b)
Residual 10856.377 89 121.982
Total 28404.652 91
3 Regression 19554.138 3 6518.046 64.808 .000(c)
Residual 8850.515 88 100.574
Total 28404.652 91

4
~

a Predictors: (Constant), ﬁ%ugﬂﬁwqqma
Y

= o 1

b Predictors: (Constant),ﬁ’%uﬂﬂuwmw s ANNHUIUNTEHINT

U Q

Y Y
o 1

¢ Predictors: (Constant), A¥Higniingaats, Anuvuuiuilszanns, Usuanivu

Q

d Dependent Variable: $1u2ugile15a l4iaea00n
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Unstandardized Standardized Collinearity
Model Coefficients Coefficients t Sig. Statistics
Std. Toleranc
B Error Beta e VIF
1 (Constant) -9.360 3.099 -3.020 .003
Wﬂvﬁgm‘i‘wama 3.218 324 724 9.946 .000 1.000 1.000
2 (Constant) -9.817 2.793 -3.515 .001
ﬁ%ﬁgmqumﬂ 2.897 299 .652 9.679 .000 .948 1.055
ANUAULUY
.010 .002 315 4.682 .000 948 1.055
3 (Constant) -
4.191 -5.898 .000
24.720
ﬁ«vﬁgmfwmm 2141 320 481 6.686 .000 683 1.465
ANUAULUY
.010 .002 310 5.075 .000 .947 1.056
Usinaniwrhy 020 .005 316 4466 .00 707 1415

a Dependent Variable: $1augihe 15 ldidensan
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Beta

Collinearity Statistics

Partial
Model In t Sig.  Correlation Minimum
Tolerance  VIF  Tolerance
AMUHUUY
1 315(a) 4.682 .000 445 948 1.055 948
Qmmﬁ .009 -271 .997 1.003 .997
.187(a) 2.652
1/53aielu 323(a) 4.033 .000 .393 .707 1.415 707
ANNFU
.168(a) 2.346 .021 241 981 1.020 981
2 ungi 064 -196 948 1.055 900
125() 1.877
1/53aielu 316(b) 4.466 .000 430 .707 1.415 .683
ANNFU
112(b) 1.669 .099 175 .943 1.061 911
3 qmwgﬁ 135 -.160 .933 1.071 .667
.092(c) 1.510
ANNFU
.095(c) 1.558 .123 .165 939 1.065 681
a Predictors: (Constant), ﬁ%ﬁgﬂﬁwqqma
b Predictors: (Constant),@%Han1i1g9a18 , ANHUMUNYTLHINT

U
Y

¢ Predictors: (Constant), AyHigniingaats, Anuvuuiuilszanns, Uswanivu

d Dependent Variable: $1u2udtle15a 14iaen00n
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