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Abstract 

The Aedes aegypti mosquito carries the dengue disease and is found in community 

areas of Ubon Ratchathani province. Dengue has been a major public health in Thailand. 

The objective of the project included 1) to survey Aedes aegypti larval for Dengue 

hemorrhagic fever (DHF) prevention and control 2) to study the DHF perception and 

behaviors prevention among local area 3) to apply geographic information system (GIS) to 

analysis risk area of DHF. The survey was performed in pre-seasonal outbreak, seasonal 

outbreak, and post seasonal outbreak. The households were georeferenced by Global 

positioning system (GPS). The One hundred and fifty nine households were collected of DHF 

perception and behavior prevention by a questionnaire in March 2016. The risk area of DHF 

was analyzed a buffer zone distance between 30 meters and 50 meters by geographic 

information system (GIS) tool. 

The result of Tung Den village showed that in pre seasonal outbreak had an aedes 

aegypti larval 24 households (24.24%) and founded that in seasonal outbreak and post 

seasonal outbreak had 9 households (8.18%) and 33 households (30.84%) respectively. For 

Don Kang Nuea village in pre seasonal outbreak had 18 households (10.29%) but seasonal 

outbreak and post seasonal outbreak were not found aedes aegypti larval. DHF perception 

of people in Tung Den village found that a high level (75.8%) and Don Kang Nuea village had 

78.6 percentages in high level. The relationship between Tung Den village and Don Kang 

Nuea village of DHF perceptions was not significant (r = 0.477, p-value = 0.490). The behavior 

prevention of DHF had high level in Tung Den village (53.2%) and Don Kang Nuea village 

(23.7%). The relationship between Tung Den village and Don Kang Nuea village of a behavior 

prevention of DHF was statistically significant (r = 14.441, p-value < 0.001). The spatial 

analysis risk area of buffer zone distance in 30 meters of Tung Den village had 56 

households and 69 households in pre seasonal outbreak and post seasonal outbreak 

respectively. The buffer zone distance in 50 meters of Tung Den village had 90 households 

and 101 households in pre seasonal outbreak and post seasonal outbreak respectively. But 

the Don Kang Nuea village in buffer zone 30 meters and 50 meters had 51 households and 

107 households respectively in pre seasonal outbreak, opportunity distribution of DHF in 

area. Conclusion, The GIS was a useful tool for the development of a database system for 

monitoring aedes aegypti larval habitat and decision supported for prevention and control 

of mosquitoes and DHF. 

Keyword: Aedes aegypti larval, Geographic Information System, Dengue hemorrhagic fever 
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19 

19 

23 

25 

31 

41 

42 

43 

46 



. ... 
t;nn:JVi 5 fl1~"11'U~m.hCJ-1mCJ HI, Cl u.~~ Bl 

'II , 

d V J/ I Q..l I 

l911~1-l'VI 6 "!JeJl.J~'W'lHi1'U"!JeJ-lflm.Jl>l'JeJCJ1-1 
'II "' , 

d u V d U t 1"... ol 
l911~1..:J'VI 7 fl1':i1'lmnmnu 1fl "!J~~eJV!eJeJfl"!JeJ-1 u1~"1l1"ll'lJ 

'U 

d cv Q.l tJ.c:l cv t 1"'"" l>l1~1..:J'VI 8 1~V!Un111U1~flCJ'JflU 1fl "!J~~eJV!eJeJfl 
'II 

l911~1-1~ 9 V~q~m1l.lm1umn'l.! hfl H'~~eJV!eJeJn"UeJ.:~tl1~"111"ll'U 
l>l111..:J~ 10 1~~uV~q~m1l.lfl11UeJ-ln'UhflH'~~e:JV!eJeJn 
l911~1..:J~ 11 ~1'U'J'UVI~-lfl1~1eJ'U~~~CJ-l(;)eJfl111~U1Vl hA1-ff~~eJV!eJeJfl 

II 

V11J1 

16 

23 

24 

24 

25 

26 

28 

29 

30 

31 

32 



"' VI'U1 

I I t,l I 

111wVi 2 tJl1LLvtti\JVIa'~fl1L~e:ruViwuanti1tl~"1tl ~1"tieru~~u1~ vrl1U1uvi~L~tJ 33 
\J , 'U , 

d 0 I IV 4 d ~ I IIJ' I ...:::. 

.f11V.'VI 3 IP11bbVI'U~V161~f11b 1€J'U'VI'Vf\J61 f1'U1CJ~(l1CJ "ll1~1~'1J1Vl V11J'U1'UVl~bVl'U 34 
'U , 'U , 

d 0 I QJ 4 ..J ~ IV CV 11.1 I ~ 
.f11V.'VI 4 IP11bb VI'U~VI61~f11b 1€J'UVl'I"''U61f1'U1mmCJ V161~VI~..:J1~'\J1Vl VI1J'U1'UVl~bV!'U 35 

'U , 'U , . . " 
.n1v.i/i 5 ~1LLVIU~VI~~f11L~B'UVi'I"''U61f1l.llCJ~mCJ "li1~rim.J1~'\J1V1 VlliU1'UV1€l'Uf1611'1LVIi1B 36 " , " . . 
.n1v.ili 6 1:m~m1u'U"IlB~CJ~mCJ 30 L1l1P11 LL61:! 50 L1l1'11 "li1~riB'U1~u1V1 V1lJu1'Uvt~L~'U 37 , "' . . . 
.n1v.Vi 7 1~CJ~m1u'U'llmCJ~mCJ 30 Lll\911 LL61:! 50 t1ll'l1 "li1~1~u1V1 V1l1u1'Uvi~t~'U 38 , " ' d ~ I V IV I 0:::. 
.f11V.'VI 8 1~CJ~n11'\J'U'll€J'ICJ'I611CJ 30 bl.J\911 bb61~ 50 bl.J\911 'll1~VI61~1~'\J1Vl VI1J'U1'UVl..:JbV'I'U 39 

, " ' 



1 

0 

U'VIt.l1 

fl11lJi;h~rubb~~vtlJ1"llel.:JUWVI1 
Ql Ql 

0 ... d .!'1 
A111181Aruu.a::vt111"llv.:Juru'VI1 ... ... 

hA1iL~eWlBBmn(;l~1m~vhr~L(;l.:Jii l1~-:~mE.I'lJ1tl (Aedes aegyptiJ LL!;l~ ~.:~mtJ?I1'U 
(Aedes albopictus) LDtiYn'VI~ hAffi~n!;J1CJbtltihfl~(;l(;)B 11'U 10 eJ'U~1JLL'm~biJ'UU~'VI1?11li1'HU~'ll'liB.:J 
~.:~'VIi'(;)BUm1"1loTULL!;l~'th~L V1!311 Vltl LL!;l~Ltltluru'VI1~151'HU?I'll1 ti'VImtJth~L V1!31~11!;ln L ~a-:~~1n 1 ':iAdHi' 

' v ' 

bb'W~m~~1tJvci1-:~frJ1.:!'1!11.:! bb!;l~ih11'U1ticJU1mvil..l;fi't1ach.:~l..l1n 1t1 30 u~~1tll..l1l..l1nn11 100 th~LV1!31~ 
~ . 

1 ':irtdnmmtl'U 1 1Ath~-;11~'U LL!;l~ 1 ':irtdf1-:~AnA1l..l(;)a~'ll.fl1'W'liB.:Jth~"'l1m 1!;lnl..l1n n11~vtJ!;J~ 40 (2,500 
' ' 

~1'UA'U) 1(;ltJLU'W1~vci1-:~ti.:~~~'WUl..l1n1'Uth~LV1!3lb"lll'l~B'Ubb!;l~b"lll'lvU~'U (Dengue and dengue 

haemorrhagic fever, 2004) 

th~b V1 !311 V1 m.h~~1JUfii'VI11 11"11 orr b~ €)(;') B vnl.J 1\91 !;1 e) (;'I bb~~ fJ-:1 A .:Iii cJ b~tl~l \91~ 1 n 1 ';jfl 
v v 

1-if b~B~BBn U~~Utln1':i1~U1~'1!m 1-if b~B~Bvn f!-:~iiei'l'l':i1flv'Uoif1-:~~.:J bb!;l~'l.h b Dt1Vh-:~aci1.:1 ti.:~ n1':i ~ n'\i1~~1'U 
' v 

l..l1L~mn1J 1 ':iA1 iL~B~l1n~~~m·n1 'UcJU1tJ~~~L ~mL!;l~Ltl'U1-iJL~B(;)BBn ~.:~iimm':i-uv-:~1-ifLL!;J~l.JTrum':i 
v 

rn'li1~1 HVW1U1!;1 Lb(;)Ufii'VI1~bb Vl~~.:!fJ.:!bbm '11 hJt:~nV11.:! n~11fivn1':ii"l11Ji"ll.J'VI1arhil~~tii'IB~bb Vl~~.:!'liB-:1 
v v ' 

1 ':ii"l,!'UfJ.:Jiim':i~ n'li1 bb!;l~'Vh n'Uflv'Uoif1-:JU v tJ ,j''U fiB~ m.htJ.:~ bb!;l~l'11 L~l-li'tJ"ll B-:1 tJ-:1!;11 tJ,j''UbB-:1 tJ.:Jm tl~ 1l.J1':if:l cu , , , 

L 'W1~~'UlJLL!;J~LL 'W~'lltl1tJ1~vci1-:~':i1~L 111~mU'W1~VIU1~'U ~.:~ L D'Uf'l(;lviiim':i':i~1J1~ "llB.:! 1iL~ B~BBml1tJ ' .,~ 

f'l~n1!;l.n~~fl1Ufll.Jtl.:J 1~ flv'U-if1-:J tJ1n ~.:!,r'U n1':iU B-:1 n'U~-:1~.:1 b U'U~ n 1':ii"l11Ji"ll.Jtl.:I'W1'VI~ bb!;l ~ n1':itJ tl-:1 n'UciTU gl 'U 'I 'I " 'I , 

uAA!;J L~v1l..l1Vi'ruL~B~1ntJ.:~'W1VI~ l'l!;JB~~'Un11fl11JAl..ltJ.:JmtJ 1~mU'W1~n11fl11JfllJLLVI~.:~L'W1~~w5 m~ , , , , , , 
LL'VIci.:~J1-rr.:~mt~1 'UU1'U L 'li'U (;)lJ.rr.:~J1.n1tJ1 'UU1'U ~1'U1B.:J'll1~ LL~n'U~vn 1:U L ll'U~'U LL!;l~LL 'VI~.:~J1-rr.:~ 

' v 

.fl1tJ'UBnU1'U L'li'U (;)l.J.rr.:~J1.fl1tJ'UBnU1'U ~1'U1B.:!n1~f:l1-:!~'U1:iJ 1'W1.:~1:U n~!;l1 Lll'U~'U th~nBUnUn11 
' 

L tJ~tJ'ULL U!;J.:J'liB.:JBru'VI.ni11!;ln LL!;J~J1~'U~l1ci1'U 1 tln11m~~1tJ'liB.:JtJ.:~mtJmn;fi'U 1~mu'W1~'1i1.:~1~tJ~L 1m 
' v ' 

n1':i1~1J1~ hA1-iJL~B(;)BvnJ'U 'l~~'U~~iim1l..l~tl~.:~ L'VIl..l1~LLnm1L'W1~~'U~'liB.:J~.:~mtJ (Hlaing, 1998) ~.:~ 
ci.:Je.J!;J1 VftJ1~"1l1n1tl.:l!;l1tJ iil-l1n~'U ~1n11tl-:11'U.yi~1'Ul.J1'WU11 ffi~vi'li1-:Jb&iv'Ul.Jn11i"ll.J -blJ'!i1tJ'U ii-;J1'U1'U 

' 
cJU1tJ 11Aill-l1n ~~'Wu11'1l1-:!b~v'U'Wf'l'\i.fl1Al-l -B'U11rtl-l ii~~ii-;11'U1'UcJU1 t~?l.:~;fi'ti ci1'UU~~tJV11.:!~1'U 
'U gl 'U 'U 

~.:JLL1~~vl..lvi~~Ltv(;)vm-a1~U1(;l"llv.:J 1 -aA1-ifL~v~avnJ'U 'W1J11m1L tJ~tJ'ULL 'tJ!;J.:J'llv.:~~.:~ LL 1(;l~Bl..l 1~11~~L tl'U 
I V I V I 

!.1 V .r::::t I Q..l I 0 I .:::.1.-:i 0 V V q..,. .ot::). I I Q..l ~ .r::::t 

(;)1'ULn'\i\91-am1l..l ~1'UVlvtJB1!3ltJ LL VI!;J.:J'U1 LL!;l~LLVI~.:JVllJ'U1'1!-:J m'Ul..lvVlli'W!;JI'lVLLVI!;J.:J L 'W1~'W'UlitJ.:J!;J1tJ LL!;l~Vl 
v '' 

'h~'ruei'm1 m-aL ~l..l'llv.:JtJ':i~"'l1n1~L'i'il..lmn;fi'U~.:~ 1 'UL"lll'l"'l'UUVlLL!;l~ 1 'ULiiB.:~ vh1 Vi't~1n(;)Bm1mUAlJLL!;J~ 
v ' 

-uv.:~n'U ~.:~1'Uu~~u'Um1G'1111~m-am~~1tJ'llv.:~ 11A1-iJL~v~vvn l~iim1'1111~1Ju.n:D~1-a~'UL V1!31 fiv -a~1J1J 
' v 

~1l.JV1b~'U~.:! (RS) 1~UU?I11?f'UbV1V'l.fl:iJ!311611'11 (GIS) bb~~1~U1J~1J'~n~l'i'1Lb'VI'l1.:! (GPS) Li1l-l1'1i1tJ1'Un11 
v 

... d 1 OJ d .. ~ ~ d v ~ .. tl .. d 
~~Ln1J n11U1~l.J1!;Je.J!;J bb!;l~n11bb61~-:Je.J!;J ~tJv1!3ltlbfl1ml..IBV11-:!i"lvlJ'W1bl'lB1 "ll.:!"ll€ll.J!;JV1 L(;l~~L u'U'llvlJ!;JVl v v 

iiA11l..l~lJ~'U5nu b :'8-:J~'U~ bb!;l~b :'8.:! b 1!;11 b tl'UoifvlJ~vie1'1-:~a.:~nu~h bb Vl'll.:J~'U~~~-:!1Jti~'U~11!;1 n 1~ tJLU'W1~ 
" 

ialJ!;JU~lJ.fl:iJ b '1J'U l'i'1LL V!tl.:JVI;;r.:!i"l1b1a'U vi~1lJ11f:ILL~~.:!bL VI~.:JL'W1~~'UfitJ.:J!;l1tJ 1~LDtlvci1-:J~ 
\I cdl \1 , , 

1 'UL'lll'l~'Uvi~.:~VIi'~Bu!;l-a1"1lo1il iim-aLL 'W~1~U1~"llv.:J 1 -aA1-ifL~v~aanl..l1n ~.:Jiim-am~~1tJ 
' 

1'11l-l~'U~(;)1.:!1 bb!;J~tJ-a~?IUU~V11l-l1\9l!;JB~ vh1Vi'-;J1'U1ti~U1tJ1'U 'W.V'l. 2555 ii-;11'U1'U 743 11tJ ~~btl'U 



2 

Bl'l'ntht~-remm~ 40.91 l'iau.aut11~"111m ru'l. 2556 ii11tJ~1u~u-mhflliLaBI'man~~~u 3,077 11t1 fi~ 
'U 

b'iJuai'J11U1tJ-rat~rt~ 168.43 l'imLautl1~'l11m Lbrt~ vut. 255 7 ( 1 l.Jn11fl:U - 31 n11!)1fl:U) il11t1~1u 

~tl1t~bflH'Laa~aan~~~u 882 11t1 fi~Ltluam1tl1t1 51.00 l'iau.aut11~"111m (6hun~1'U611u11n.t61'll 
'U ' 

~~VI'J~BUfl11'l151'U, 2555; 2556; 2557) szJ~,J1'U1'U~U1tJ~~fl~61~B~ 'UBfl\!1nilLL~1tl1~'l11'l1'U~~'ll1~ 
, 'U ,. 'U 

fl11:U~fl11:UL-ff1 h1um1UB~nu \!1nUqJV11~~n~111~muw1~tb~'l11'l1'UhJ1vil. ~fl11:UGi1F'i'qJ 'Vi11 mlJ 

611lJ11()VItJ~ 8~ n111~U1~~ Ln~~'U 1 'U1UU. UU b~l-1 'l fia~~ii,)1'U1'U~\h t.l~1"111n ~~,1'U1~~U'llB~n11lJci1'U , ,. I ,. 

~1lJ'l1B~tl1~'l11'l1'ULLfl::61.f11V'lLL 1~~BlJ~ Ltvl'iBm 11.1. V'l~L ~B~~L iJ'UtJJ1~1~~Gi1f'i'qJ~U~UBnfi~fl11:UGi1 L 1\l'l1B~ 
n1 1UB~tl'U LLfl~fl1UfllJ 1 1flb-ff LaB ~Ban n11fii n'1~1flf~il1~\i'11::uu 611 161'UL Vll"!.niJI"!1611'J{ L -ff1111'1i1 tJ 1 'U n11 

• 'U 

Sl 0 .-..f.J I 1 -- I'V _qJ/.J d~V~.d Xd.J.J I 

6111~ LLUU\!1fiB~ L "'I~V'l'UVl Lbfl~'l11t.l 'Un111 Lfl11~'VI'l1B:Uflb "'I~V'l'UVI L V'lB"'I ~ VIL VI'U(l~'l1BUL 'l11'1V'l'UVIVlL61 tJ~I'JBn11 , 
'j~U1~'lJB~ 1 'jfl HLaB~BBn U.fl~ auW!m1run11btl~ 1 'jfl1-ffLaB~BBn 11:Ufi~n1'j~~'Vi1lj1'U-&'B:Ufl~~ bb 1~~BlJ 

' ... 'U 

LL!;l~n11'U1-ffB:UfiVI1~"'~fl:Ub ~B:U 1tJ~ nu-ffa:um :a~~'U~ L ~Bn11L~11~1~u.fi~UB~ tl'U 1 1A 1 -ffLaB~ BB n el'U\l~L tl'U 
'U 'U 

thdtJ'lJ'Ub 'Un11'1i1tJtJJ~~'U 1\J n1111~ LLtJ'U n11LLm 'l1UfUVI1 U.fl~n11W(;)J'U1Arumw:ziil'l'l1B~tl1~'l11'l1'U v , 

1. LvlvGi111\lfl11:U'l1n'l1:U'l1B~fl mJ1mfl1t.1 1 'Un11UB~tl'Ubbl;l~fl1UA:U 1 1A 1 -ffLaB~BBn 
, , 'U , 't 

2. Lvlafiimnfl11:U1'u~ LLfi~V'l'lWin11:Un11'UB~tl'U hA liLaB~BBn LL!;l~U\l~t.IVI1~"'~AlJ 
LL!;l~~~ LL 1~~B:U~'Vi11 ~Ln~n111~U1~'l1B~ 1 1A 1 -ffL~B~BBn'l1B~th~'l11'l1'U 

3. Lvlvt11~tJnl'lb-ff1~UU.niJ611161'ULVII"'1 'Un11iLA11~~~'U~L~tJ~I'iB 1 1fl1 -ffLaB~BBn 
, 'U 

d 

"lJBUb"lll'ln1":iAn'1~1 

1. m1i~t~Af~il'Ltlum1fiimn1 u~u~~~VI1~aum1'l1oTu 'Vi1m1F'i'~Laann~:u~1B~1~LL uu 
' ' 

L\11~\1~ 1~maanV1lJu1u~il11tJ~1u~tl1t1 1 V1liu1u Lbrt~wii11tJ~1u~tlm 1 VllJthu \!1n-ffaw;n1tJ~1'U 
'\J '\J ..... 'U \J 'U 

~tl1 t~GiTu n~ 1'U611o11n.tG'I'll~~VI1 ~au !;1 11'l1o1il LL(;l~GiTu n~ 1uua~ tl'ULL!;l~mu All 1 1fl~ 7 ~~'1111 ~ 'U , , , 

e:JU£;l11'l1o1il (ie:Jll£;l~U1tJ 3 tJ~e:J'UVIGl~) ~~,!u~u~fiim~n1uAf~dii,r1'U1'UVIl1u1u~~VI11~ 2 VllJthu 
, 'U 'U . 'U ,. 

2. n11fiimnfl1111~ LLfl~wqW! n1111n11UB~tl'U hA tiLae:J~BBn bb!;l~U\l~tJVl1~"'~flllbb!;l~ 

~~LL 1~~a11 Ltlum1LRu-ffa:umL uu"':um~cl1~t~rn ~iallfl\l~~a~L tluflu 1 u~u~Lbfi~8~:U1LL~11lJii'atJni1 6 
'U 'U \J '\J 

L~B'U n11"'1l.f11~ru\l::~e:J~ 1~1'Ufl11lJ~'U tJ e:JlJ'l1e:J.:JcTI ~-ffe:Jllfl sffe:JlJ(;lvft~ \!~ L tJuwnW! m111~ LA tJ'Vi1111 LL~1 e:J ~ 
\J \J 'U uJ 'U 

1u'li1~1~t.l~b1!;11 1 U tJ1m~sffe:J1Jfl,}1b:U1~VI~e:J hiLL'Ub\1 flru::~~t.l\l~vi1n11!;1~-ffe:J:uf1i1blJVJ11UVI~B 1lJ-r L~e:J 
\1 'U 'U 'U 'U 

.d ., 
fl~A1111Af11~LAG'le:J'U'l1B~'l1e:JlJG'lbLUUG'Ie:JU(l1lJ , 

3. n11W(;)J'U1 LL uu,J1fle:J~1~UU6111G'I'UL Vll"!.niJI"'1611'J{Gi1VI1'Un11Ue:J~tl'U LLG'l~fl1 UAll 1 1A 
'U ' 

1-ffLaa~aan Ltlum~U1'Um1fiin~11~m:a~tl~~m1LLuuiicl1'U~111'llB~tl1~'l11'l1'U (Participatory Action 

Research) €i n~~~~ b tlum1n1V1'U ~A1111611l-11 1(11 um1mru1 m 1 m111-r fl1111L ~t.l1'l11 ru'l!e:J~fl ru~i~ tJ 
'U 'U v 

VlthtJ~1u~ LMm-ffa~u.a::tl1~'l11'l1'UL i1_~1tJnu 1~ tJ~111mn~1V11~a LLf1~11~ LLtJ'U':h11nu 1 um1LLm 'llil qJVI1 
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.. 

4 

hl"lH'L~a~m.Jn (Dengue Haemorrhagic Fever Vl~el DHF) Lfl~\11nL~ab-rG1L~~~ 
(dengue virus) ~~Li]u RNA virus ij 4 G111:.1-w''U~ 1~LLn DEN 1 DEN 2 DEN 3 LLfl::! DEN 4 ~tbl:.l~~ij 
1amG1Ltlu 1 11"11-Ht~a~aan 1~VIfl11:.lfl~~ L ~ailii~:.~~mm uuw1111:::LLm~L tJuuruVI1'1leJ~'lh:::L VJP!Lnau~1Lfln ~~ , v 

1uVJiULLmTim Lmiil:.l mll'1n1nfl1~ m.Jtm:::LLI"l1ULUI:.l'U ~:.~h'\.J LLfi::!V11~\0leJ'ULVIUeJ'1Jel~VIi'\.JaaG1LI>l1L~I:.l 
~ , 

'V'IU DHF LU'UI"l~~LL 1n~'\.J1:::L VJP!W~'\.Jtlu~ L~a 'VtP!. 2497 l'iall1 hfl'i1L~lJ1:::U1~ L oU1ll11u'IJ1:::L VJPI1 VJm~a 
'VU''I. 2501 iicru11:.1ii~ 2,500 111:.1 LLfl:::iial>l111'11tlU1::!lJ1W~ell:.lfl::! 10 ~m~LVI'WlJVI1'UI'l1 LLfi:::LL'W~m::::U11:.1 

~ , 
1'\.JmlJ~1Liia~1VIqjj ~ij~lJ'!l'UVI'U1LLU'U L'li'U ~LiitJ~1VIliU 'V'I.P!. 2503 VI1Ul11"1LVIUeJLLfl:::fl11'1 

V~:::i'uaamutJ~LVIUeJU 'W.PI. 2507 LU'U~'U u-:u-:uuuhl"lH'L~a~aan1~LL'W'~m:::-:u1moU1LULnauVInVI~D1'U1 'U 
, , 'U 

Vln~~VI1~~1U':i::!L VIP! 1'111lJ'!ln'!llJ 1 'UL '1JVI'!l'UUVI LL(l:::L '1JinLiia-:~1n~LAtl,Hl'U n11LL 'W~n1::::U11:.11 11'liitJ~fl11:.1 
, 1 , 'I 

(Aedes) ~iiL~a b-rattl'U'V'I1VI::: 1~~:.~vi'11 'IJ1 1fliltn~~n~ll 1uq~cJu LLV~1 utiia-:~ 1 Vlqj 1 m-:ui"'u 1 1flffi~u1:::'\.J111:.1 
l'lfleJ~~~tl n111:::u1~Ln~~utlt 1utl1 u1:::~:.~:::VI~~ilm11:::m~ 1 uLLI'ifl:::iJ L~ll 1ll LL tiu au 

amu:::m1WL11'1~-:JLL~tl 'V'I.PI. 2529- 2534 hf1H'L~a~aanila(;)1U1mo~~:.~ 76.79 ~mtau 
u1:::'!!1m iicru1m~~:.~iii(;) 13 7 11tJVI~afi~ttlua(;)11~'~1tJ~tJ~:.~fl::: o.3o i"'ucrt'h~:.~G1~G1~'1i1~L~tl ui.Jr~u1~:.~u -

'\1 'U 'U , , 

num~:.~u ncillm~:.~~wucru1tJll1nf'1a ncillt~n1m'1~:.~u m~:.~ 5 - 14 tJ (na~h~~~~t1vi'11u il111'11UI'llJ 
, , 'U 't 't 't 

11fl~~l'itJ m:::VJ11~G11611WG1'1l, 2536) , 
hl"l1-u't~tJ~tJambu1VIt;uLi1~1ut~n "li1~m~:.~tl1t~mnf1a m~:.~ 5 - 9 U1tJ~~~mAtJeJ1tJ 10 

"" , " 'I 

- 14 tl LLfl::! 1 - 4 Ul'l1lJ~1~U rnVIruthmtJuci1'UUtll:.l 3~~1'Un11thm:::w"l1~'!!11:JLL~:::VIt;u-:~1n~LAI:.l'ltl'U 
~ v v 

LLI'icru11:.l~iimm11'UU 1-:1 LLfl::: L~tJiii(;)lJ n L U'UVIru-:JlJ1 nni1'll1tl 
'U , v 

n1111-:J LLtJ'Uf11UfllJ I:J-:J'V'I1VI:::~1 L U'U~ el-:Jtl1Pll:.lf111lJ~~1~u1u'\.J 1-:J 1 '~XL U'UU:U :UU'U tM m nu , , 'U , , 

ii11VImLL~:::Dt1P!iVJm 1~LLn m1t-:u'1f1!L~u 1(;) m1LLi"'~m:::-:u1tJ m1L'tl~tJ'ULL'tlfi-:~'1JtJ-:J'tl1:::'!!1m1 uLLI'ifl::: 

q~mfl f111lJG11lJ11fl1'Un11U1hfl LbVIci-:JmPll:.l LVI~tl~'!lvUn'Ub~eJ~ (;)fltl~:U'U'W'!~n11lJ~'UI ~ij 
'\.J1::: 1~:.~'!lul'itJm11'11UI'llJ 

' 
tuu1:::b VJPI1 VltJm1mufllJI:.l-:Jml:.l~bU'U'W1VI:::'llv-:J 1 11'11-u'L~a~atJn~tJ-:J~1b Dum1~-:~aeN'll'W~ , , 

1~bLn ~-:!~1mJ1'U Aedes oegypti ~-:JLU'Ui"11VI:::a1RqJ1'ULmiimL~ii~un1L'W~1uVJ1'1JLLvmm LLfi:::~-:Jfl11:.1 
G11'U Aedes olbopidus ~-:JLU'U'V'11VI:::1tJ-:Jfi-:JlJ1Ufl:::ii~un1L D~ 1 'UVJl'\.JLm iit~ 

n1'i~A~el 
) 1".. ~ I VI 1•'"' d ) q d .J d 
L 11"1 'llL~tl~tltln:U:::I'l~(;)tJ\J1ntJU11:.1 utJ-:JUfll'lfltl'U b~l:.llJtJ-:Jmm U'U'W1VI::! l:.l-:Jfl11:.1VIL U'U'W1VI::: 

'\J , , , 

1uu1:::LVJP!1VItJiitJ~ 2 'll'W~ fia Aedes aegy,pti LLfl::: Aedes olbopidus t.J-:J~1biil:.l:u:::n~LLfi:::~~L~v~~ij 
'U , 'U 

L~a11-rG1:u1ncru11:.1 L~tJ:u:::Li11'\.JVJn~1b~lJ~1u1u1u~1tJ-:JLUu1:m:::L1fl1 8 - 12 i'u Vl~-:~:u1mYu~:.~-:~:u:::iiL~a 
~ , , 

b-rG1atJ1 'U~11'l~tlAtl11:.l'llel'llJ'U ~'11:.111U1:::lJ1W 1 - 2 L~el'U Ufl::::u:::ci11:.1VIel~L ~a 1 'IXfl'UUn~1~VInfl.f-:J~tl~ 'U , , 

L~vfl'U M-ruL~tJ11-rG1LoU1ci~1-:JmtJ~1u1:::tJ:::VJn~1'\.J1:::mru 5 - 8 i'u fi:u:::v\'1 1 Vftn~mm1'lltJ-:J hf11~ 
'U 
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v1n1~~a~v1f11j~aR~ 

e:nm1'1Jm 1 1fl1iLaaV~ae:Jnii11'1~.:m~mnTn~mrew hJ~tJti.:Je:nm11'ULL 1..:1 1 1fl1iL~e:JVIe:Je:Jnii 
e:nm1~a1~ruvhtl'U1tlLLuufie:J'Ui1~Luw1~€l~ 4 t.J1~m1 L1tJ'l\Pl1lJ~1~une:J'UVI~'~ ~~i1 

~ ~ ~ 

1. 1-rr~'lae:JtJ 2 - 7 1'U 
~ 

2. iimm1Lae:JV!e:Je:JnV~1lJ~~1'~'l L"li'U ~V~Lae:JV~e:Je:Jn~r:l1V1'11'~ LaaV~ti1L~n1VIa ,a, 

3. ii\9\u1V~ nV~L~tJ 

4. iim1~1VIm1t~tJLae:JV~Gi'lJLVIm 1 mm1~e:Jn 

L~ n~L tl'U 1-rr Lae:JV~e:Jan~~iimm1 1-rr~'~ fl~'U hl' tl1V~Vle:J~VI~e:J~mL 'lltJV!e:J-:Ju ~ nruitJtlVI~e:J 
v ' 

'1!1tl lfl1'l ii~VI Lae:JVI tltl n~1nr:l1V1U'l 'U1'111tJiiLae:JV!ti1LVI1tl€lfl t11 L ~tl'UL tl'ULatiVIVI~tlri1tJ~1 ~lJ 11EJ~€J1 011 
' 

tl1 fl 11~G1'1 Lfl\Pl L ~lJ lt'1iVI~~ii~VI La €lVI~'U\Pl1lJr:l1VIU'I~1 ~1'1 n1tl LLa ~'W'U~ VI La tl VI'U~ L 1 ru-ff t1 
1 ' 

~tJVI~ai a~ an L~ m!1 L ~a nll1i'V~~vi''ULL 'll'U m~ii~1 La aV~ a a mLGi'1na1 m U'U 1€! m ~ tJ1fl J11~ .n1 tJVI~ '~ 
Vl~'l~1mT'Utl1~ll1ru 3 - 4 1'U l:!thtJ~iimm11'ULL 1-1~~iimm1~ana~1'1LL 1-1 HaV~mh'l11VIL 11 v , 

m~G1um~?hm)a'UL l'l~ tJ m"ill'luLae:JV~ae:Jn 1 'UV11-:JL~'Uei1VI11 ri1EJVI~e:JmL~tJ'ULU'U~~1 1m tltJLae:JV~ L~afi-1 
1~EJ~d'V'Iu11iil9i'u LV~ 

m1~1LtJ'Ubfl'llmH'LaaV~aan LLu'I11'1Ltl'U 3 1~t1~ fie:J 

1. 1~tJ~1.U (febrile phase) c4thtJ"il~m -if~'lti~1'1LUEJ'U'W~'U 1.U:Wn"il~~'laat~m.h~VIi1'1 30 
'U 'U \J 'U 

- 40 ti'I~1L"I!m~tJ~ tJ1'111tJ1im"il~'U'l a-1'1 1:m~dci1tJ1VIqj"il~iiVI'u1LLVI'I r:l1VIU'ILLVI'ItJ~L1rufla VIU1tlfl 

LLa~~119i'1 ~'ltJ1'1 11 tJ a1"iliim m1imnV~~'U 11'1 LVI muw1~ 1 'UL~nvl LfltJiit.J1~-wiinm ne:J'U Vl~a1 'U L~ m~ nmtJ 
' 

~1ni1 6 L~e:J'U L~nu1'lfl'Um"ilu'Utl1V1~1'1:t~ tl1V~L~tltJV~1lJI9i'1 L~am11111 fl~tJ1!N mL~tJ'U 1~tJ~dL~m!n~lJ 
a-1 ii~V~LaaV~ L~ n '1 a an (petechial) Vir:l1V1'11-:J V~1lJLL 'll'U'll1 i'mL -iua ~{;l1\PJ1 tJ1'111tJii La a !'I ti1 LV~1tla n 

LatiVItltlflffivlL~ ti'U\Pl1 tltl f1\Pl1lJ bvh.J tl1f111tl1l.Jfl1 VIaLL a~ 1t~'V'I'U bJmn tl1 fl11Lat1VItltlfl:iJ f1"il~ L~lJLnVI~'U , " 
tl1~ll1ru1'U.yj 2 - 3 '11uLL~L~llthtJ ~V~LaaV~aanV~1lJr:l1V1'11-:J:UnV11tJ1t.JmEJ1'U 3 - 41'U 1~EJ~1-rr"~n'UL1(;l1 • 
t.l1~lJ1ru 3 - 7 1'U 

2. 1~tJ~Ltl'UW'I:t (Toxic phase, shock Vl~tl Hemorrhage) 1~tJ~d1.U"iJ~(;li'Ja'ltl~1'l 
d VI .o::::f CLI I .df II ~ .::i Sl ~ .d SJ' I d 

11VI L 11 €l1fl11"il~VI1VI(;l'l e.JU1tJlJ€J1fl11n':i~~'Uf1':i~~1tJ l.Jtlb Vl1 LtJ'U 'll'W"il 1L\Pl'UL 11 Ll.Jtlb 'll1~1:;tJ~'lltlfl"il~ , ~ v 

'V'ItJ11 ii :g'V'I~1L 11 LL(;l~ L u1 m~aum~ci1tJll1 n~'U iim Vf1 L~'ULVI~e:Jaa n f111ll~'U L(;l~(9)~1 "il'U 1 'Uvl61V~11'1 , 
hJ1~ "li1-:Jni'1'1'1lti'IA11ll~'U l(;l~\Pl1~VIi1'1fi1~'1nufi1~1LLfltJ(;l-:J-tiaEJni1 20 i'](;l~ Lll\Pl1U1t1VI ri1tJU~G111~ 

~ 

-U'atJ tJ1'111EJiimL~tJ'ULL(;l~ri1mtltJLaaV~ 1~tJ~d~thtJm"iliimn11 Acidosis LLa:; L~EJ;gi\Pl1 'U1~EJ~na1eJ'U 
" ~'U m1:;~an"iJ:;a~'U1'Utl1~ll1ru 24- 48 i1Lll'l f11bh~EJ;gi\Pl"il~L-ff1ci1~EJ~~'U Vl~t11~tJ~.yj 3 

~ v 

1'U11tJ.yj~VIL~€l Dengue 'W'U.fl11~~tlfllv1'1111'tltJ(;l~ 35 vlL~tJfli1 Dengue Shock Syndrome (DSS) 

LV~tJLU'V'I1~vlLU'Uf111~VIL~tlfl~'l.yj 2 u~~1'1'1lliV~n'U (Secondary heterotypic infection) 

3. 1~tJ~~n~'U (Convalescent stage) l:!thm~ti~1'U1~tJ~vl 2 LL~1 "il~fl~tJ61~.n1'V'Itln~ 
v ~ 

a~1'111V~L111'U 2- 3 1'U LV~tJ~tbEJ"il~L~lli'ut.J'j~VI1'UmVI11~a'U'l1~ (;lfl~'U,f-111'1 mm1i'i'ul\Pl"il~fiaEJ(;lV~(;l'l 
~ . 

LU'Ut.ln~1 'U 1 - 2 G1t.J!'11~ 1~tJ~d"il~wu'l-111"i!Lvl'Ui1 LL(;l~ii'l-111"i!Lvi''Ur:lV!~'IVI1~ MtlatJ fl11VIVI~ti'UVI'WLn~ m"il 
~ 
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fl'l1l.!'a'U LL 'H"!! el-3 hfl • 
~tl1ml~a~11E.J"i1~iif'l11m'Ull 'l.:J"'..B.:J hf'l blL vhn'U l"ll'U 1 'U11E.J&iV~l;ffaflf.:~LL 1n hfl:iTn 1JJ 
~ , 

'l'Ull 'a 'I ll~L 'U11E.J&iV~l ~B Denoue f'lf.:~~ 2 hf'lJJn'l'ULL 'a'ILla~:iJm:J~LnV~.fl11~~Bf'l~1l.!~1EJ f'l11l.!'a'Ull 'a.:!"'..B'I , ::, , 'I 

1 ')f'l,\'1LL'Un 1~~'1-d 
'a~~u 1 ~tl1E.Jiimm1 1l.J'l'Ull 1-:!iiL~m H lla~mm'avl'bJ,J1l 'W1~~1l.!nurn'a'VIV~G'IBU'VIiiln~ 

" ' " 

1~~u 2 iimrn'alVIiiB'U~U1E.J1 'U'a~~u 1 11ll0'uiimm'll~BV~Bvnb.il.!1nton:ue:r)E.J1~~1'1"] 

l"li'U CJ1VI'U'I iil~B~fhL~1BBn L~B~BBn~1lJhV1'U LtJ'U;}'U LL~EJ'Iiif'l11:U~'U1ai1~tJn&i 

1~~u 3 ii'iiwil'a'LU1l~1 f'l11lJ~'U1ai1~~1 '111.:Jn11'1"1.1B'If'l11lJ~'U1ai1~LLf'lU ~u--miimrn'l 
~ 

"'..B.:Jm1~1~uum11VImiE.J'U~lJLVIm m"iliil~a~aanlJ1n L'li'U vlm~L'W1~mVI11Lla~'h1a Ltl'U~'U 
1~~u 4 ~tl1E.Jiimm1VI'UnlJ1n f'lci'1'iiYI"il'aLLa~1~m1:u~'U1ai1~1:u1~ , 
Gl1VI1'U~U1E.I hf'l H'l~B~Bvn 'l~~U 1 Lla~ 2 B1f111lJn hh'ULl 1'1 LLa~~U1E.JlJn 1JJL~E.J'ii1~ , ' ~ 

iimm1H'L~'I~ 1l.Jiiln~~l~B~~1~1lJtlU.fl11~l~B~oU'U ~1'U'l~~u 3 Lla~ 4 l1E.Jnana~1.:J'Vltl.:!';h Dengue 

Shock Syndrome iimm'l~'Ull'a.:Jn11 'a~~u 1 lLa~ 2 Vl1n1:u1~1'um'a1'mnvilV!lJ1~a:uLLa~Vi''UL1a1 ~U1E.J 
V1"i1L~E.J'ii11>l1~ Bm1tl1E.J\>l1E.J (Case - fatality rate ) "'..B'I Dengue Shock Syndrome ~.:!n11-rewG'l~ 10 

m'a&i~L ~B Denoue virus 'llii~ 1~'11iJ~VItl.:JL U'Uf'lf'ILL 'an~U1E.Jl1'niie:nm1hh'ULL 1'1 
~ ~ ' 

V16i''l"i!1nU1CJLL~1~tl1E.J"il~iif'l11lJ~1'U'VI1'UU1'1~1'U~BL~v'lliJ~~'U"] acii1f'l111U'l~lJ1ru 6 - 12 l~V'l.J 
~ ~ 

V16i'.:J"i!1mT'UVI1 n&i~L ~avJ~1'1"il1nf'lf'ILL 1n B1n11lJn'l'ULL 1-:Jni1f'lf 'IlL 1n L~BVI1E.ID1E.ILL~1~U1E.I"il~iiflii ' ~ ~ 

11i'1'U'VI1'U~VL~B Dengue virus ~-3 4 'llii~ LU'U'l~E.I~E.I11 

fl111il"i10E.I 

m11iJ"i!UE.J hf'l HL~B~B an m"il~"il11ru1mf111LLm~ii16m11iJ"i!UE.JV!G'l1CJ.fr'U~B'U ~'~d 
1. n11'VI~6'1BUlJiJln\9J (tourniquet test) 1iLLClU1'~LL'll'U'lJB'ILA~B'IlVIA11:U~'U1G'li11>l r~vj 

;)'ULL 'll'UlL~TUUG'llJL oU1LLClu1'~ 1 ~m1lJ~'U~'Uiirh~.:Jnm.:J'l~VIi1'1f'l11lJ~'U 1G'li11>lri1U'ULLa~rh~1'1 (~a 11>l~ f'l 
LLG'l~1~LLv6'111>l~A) lU'UL1G'l1'U1'U 5'U1Vi LL~1U~BE.IG'llJf'lG'l1E.ILLClU1'~BBn Vl1nL ~'Uii"ilvtL~B~BBnvi~1VIU'I 
mnni1 20 "il~~av1''Uvi 1 l>l111 .. rD1 ~a11f111\>111"i11~cmmn Vl1nhlii"il~L~B~Ban~~aiiuaEJn11 20 "il~ 

' ' , 
~B~'Uvj 1 \>l111'1D1 ~Bi11~(;JG'lG'lU ~tl1E.J~1E.I hA 1-ffL~B~BBn"i1~6'11lJ11Cl'VI~6'1BU'VIilLn~1~(;JaU1n~'ILL~l'Uvj 

~ " 
2 - 3 "'..B'IB1f111U1E.I Vl1f1'VI~6'1BUnB'UVI1:f1.Qm"i11~(;Jaau ~U1E.I hf'l1offL~B~BBnvJiimm1-lfBflmh.:!'l'ULL 1'1 , ' 
f111'VI~aaum"il1 ~(;JaG'lu VI~B 1 ~(;Jau1n~B'U"] Ll~(;Ja"il~i~L"il'UL~B~'Ui111~~BA 1vtE.J~11 tllL~1~u·w~lU'U 
1 'lf'l&i~ L off a b1'a'lliJ~~'U m"ilffiama'VI~aau'VIiJ Lnl>l1~(;JaU1n ~.:JtT'l.lm'l'VI~aau'VIiJLnl'l~.:JEJ.:! ~'UcJ'lJ!:.m 1ml.J 

~ " 
bLtJ'UB'U 

2. n11UULn~~L~B~ Ln~~L~B~LU'U~1'U't.h~nBU'lJB-lL~B~ a-r1'1"\11f11"1.1m~l?ln ii'Vlu1vJ'Ii1E.J , 
1~l~B~LL~'I~1LLa~V!E.I~L~B~L1a1iiU1~LL(;Ja ~-l1~E.J~11tlf'l'UUn&iiiLn~l?lL~BI?lU'l~lJ1ru 200,000 - 500,000 

' 
L"lla~~VL~BI?l 1 ~nU1Piniia~LlJ\>l'l f1111>l'l1"\1UUlf1~1?1L~BI?l'VI1'1~B'Itl5u"if11111?1E.JU1E.IL~B~U'ULLc.J'Ua1a~LL~1 

EJBlJ~~B'I~1E.Jn~€1-l~G'l'Vl11PIU la'UG'1 Objective viiithl-l"'..E.I1E.I 900 - 1,000 LVh (Oil field) 1'Uf'l'Utln&i"i!~ 
'WULn~l?lL~€11?11~?~mt:l~E.I 4 - 10 L"lla~~BV!tl.:J Oil field V11n~1ni1 2 - 3 L"lla~~B\1~.:! Oil field LL6'11?1-l11 

tl~mruLn~~?~L~€11?1~1n11tln&i fimi'mmi1 100,000 l"lla~~€1 1 anmPiniiG'l~LlJm 
~ 
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L~€l-1"il1n€11n11'll€!-1hfl1<ffL~€l~EI€ln1'U1~tJ~ 2 - 3 l'ULL 1n'll€l-1€11n1TintJ"il~flti'1tJfi~Ntru 
hfi~~L~€l~'U1 ~Lii~"il1n lr¥aLLfl~LLtJfiViL1tJ ~-1,j'Un11'VI~Gf€JtJ~ULn\Jl1 ~ ~fltJ1n 1 'U'l~tl~ 2 - 3 l'ULL 'ln'll€!-1 

' €J1n11tl1tJ'i1l.JntJn11lhi1'U1'ULiJ~L~€Jn'll11~1n1TtJn~ LLfl~n11\Jl11"ill'ltJ"iJ1'U1'ULn~~L~€J~~1 l'lf€ll.J~-1fl1 
d 3 I CLI I :=1 1"'"" hematocrit 'VIa-1'1.1'U"il~"111tJa'UtJa'U'U11Lu'U '1.1Lfl€J~€J€Jn " . 

HL~€J~€J€Jn (DHF) LLI'lnl'i1-1"il1n1-H'L~-1~ (Dengue Fever vt'i€! DF) ~-1LU'Uhfi~~L~m~-1~ 
Lvti'ie:J'Un'Ufie:J HL~-1~iimm1~1'ULL1-1'liBt~n11 ~1LU'U1'UL~m1n"il~m-rrLLfl~m"ilii~'U':i1l.J~1tJ ~1LU'U~tl1tJ"il~ . " 
ii"mm.t~ 3 1.h:::n11 fiB iiHa-1th~LrlBtJ\Jl1l.lnti'1l.JLtlmLfl~ii~'U mm'lt.l1~1'!1l.lnti'1l.JLtlam"il'l'ULL1-1l.l1n 

v • 

"il'U1vi'~B11 "Break bonefever" 1-H'L~-1~lrn 'WiiL~€J~€J€Jn hliim1~€JfiLLfl~~tl1tJ1l.JLatJ~il'l 
" 

nT-a~m~1 

'llru~tlfl'-1 'Wiim~1'U 11i'a~iiq'VI~Ltll'l1~~1vti'tJ 1-H'L~e:J~e:Je:J n m1i'mn L'lfl L U'Um 1i'm~1\Jl1l.J 
mm1 LLfl~th~~tJth~fl€!-1 "il~ 1~CJfl~~11~m'liU"ilUtJ L'lfl1vi'vY-1LLI'i'l~tJ~LL 1n m1i'm~niim1LLtJn~1L U'Un11 

1 .Jl1 ... .. 1"d ~ 1"' "" ~ 1 dtl .. tl d .., 'i ~ d .. 'U11tJ'VILl.Jl.J€J1L"iltJ'U Vl~l.J'U1f.Jfl l.JVI1€J'U1l.J1n1 'U11tl'VI 1~i'!Tl~~LbG'l~ 1~Ll.J€Jtl\Jl1l.J\Jl1b~tlltll'l1~L~n'VIl.J 

tl1~~Lflt1-a'n m"il1~mfl~Htl1~L11'VI Acetaminophen L'li'U l'l111WI11'11l.J€Ja LU'U~'U 1l.Jm11-fft~1vnn 

LLBa1l'l~'U Ll'l11~-rr~'ll11-1vt'li1v1"11B-1Ln~~L~B~ LLfl~L~€J~"il~BBn~1tJ~'U m1 1 ~tJ1fl~ 1-H'L U'Ufl~-1fi111L 1fl1ii1 i 
a-1L vh,j'U 1 'UtJ1-111tJ~iimL~tJ'UL ~Bmvt11vh 1 ~"1.11~J1 LLfl~Ln~e:J L"llL~tJl.Jvl1tJ ~e:J-11 ~a11fl~mtJ~-1tl11'11fl 
" 
Ln~e:JLL 'i ( ORS) vt'ie:J"il~ 1 ~~l.Jth~fl hi' l~tJ 1 ~~l.lflf-1fl~U€JtJ., ue:JtJflf-1 LLfl~"il~~€J-1~~~'~1l.l~€J1n11~tl1tJ€J~1-1 

I " " 

1nti':a~L ~€l"il~ 1~1~1-1Lbfl~t1B-1n'U1111~~€Jfl1vl~'UL 1fl1 L '\"111~ n11~€JfllJ n "il~ bfl~~'U'Wfe:Jl.J ntJ 1<fffl~G'l-1U'l~l.J1W 

-J'U~ 3 'li€J-1n11tl1tJ ~tl1tJ~fl-1lJ€11n111l.J'l'ULL1-1 €J1"il1l.J~€J-1L-if1i'tJn11-¥m~1~h-1l'ltl1tJ1G'l LLI'J~€J-1LL'U~U11~ 
" ' 

L~€J~€J€Jn LU'U~'U 1 vt'1tJl'l11tlh-1l'ltl1tJ1G'IL~tJ~1'U 

2. m1i'm~n~tl1tJ~lJ€l1n111'ULL 1-1 fiB~tl1tJ~€ltJL 'U1~~tJ 3 bbfl~ 4 lJ1111~-ii€lflvt'ie:JiJ 
" , 'll 'U 

L~€J~BBn'i1l.lvl1 tJ 

2.11'U11tJ~iim1~~Bfl1~a11tl1~'Um~t~HL~n"I11'VI1a 5% 1'Utl1Ln~mi1'VI1-1LG1''UL~B~~1 
1 - 2 i1Ll.l-1LL 1n l~t1~11 tl~tl1tJlJn"il~~~'U ~'W"il1LL 1-1~'\J fl11l.l~'U Lfli11'1L ~l.l~'U ~1~tl1t~mm1~~'U 1l.Jm1 1 ~ 

" " 
a11tl1 bfl'U 48 i1Ll.J-1 b ~€J-1"il1n'l~tJ~tl"il~lJa11tl1'U anvtfl€!~ L~€!~ 1 VIG'l L -if1ci n11 1 VIG'l LitJ'U 

" 
2.2 11tJ~iim1~L~€J~B€Jnl.l1n'i1l.lvl1tJ ~B-11 ~m1-¥n~1L~l.JL~l.JR€J ~1 hematocrit a-1 

" 
n111'Bt~fl~ 3S1~Ln~~L~B~ 0.2 - 0.4 vtt11t~l'ie:Jnlflni'l.l ~1iifl11l.JtJnl'l':ia-1L~mnum1LL~-1~1'liB-1L~a~~1tJ 
fil~l'lfl1al.l1 20 l.JG'l./nn. 

m1ilv.:Jnuua::A'l'Ufll.J hA1 ii'L~e:~~mln 
' 

nflitrl. 'Un11Ue:J-1nt.tl 1flliL~€J~€J€Jn~iitl1~~'VI5ml'll.l1 n~aW~1 'U'U"il"ilU'U fiB n11fl1tJfll.JLLG'l~ 
rhij~tJ-1G'\1tJ~L U'U'\"11VI~U1L 1fl ~~~11mvi'CJfl1 'Un11U€J-1tl'U l 1fi~€J~~1 LU~n11~-1l'U'l~tl~~L U'UG'lnJ1LLG'l~ 

' " 



8 

~~CJ~~LU'U~1L~1.rlCJ L~CJn1:UflTUR:Um~~~(;\a (2542), ~1m LLi;l'lli1~1Vl'Wcl (2542) LLrl~ 1;'1~115 l;'11ruru 
' ' ' 

~'W'W~, naumty~u mty~Lumfl (2542) 1~LL'U~t11H~.:~d ... 
n1~R1UA:uant11v~a1a 

' .. ' 
m~fl1Ufl:Url ml1CJ'Iri1CJil~.:~15vmmCJ.fl1'W ~1.fl1'WLLrl~ Lflilfl1'W i;'11:U1~m~an 1m~ . " . 

L 'VI:I.J1~i;l:U fltJ't.h~ L.fl'VI'lf8'1 LL VI~'! L 'W 1~~'Utj~'WtJrl ml1H~m CJ 1~~.:~-d' 
' " ' 

1. 15vmmCJ.fl1'W (Physical Control vt~B Environmental Control) LU'Un1Wl1Ufl:U 

LLvt~.:~L -w1~wu6r~ntl1v.:~r~1v t~v 1:u"l-&'i;'11~LRil 1~un 
'" . 

- m~tl~'t.hnm'lfu~Lnutl1~1CJ~1 vmhv1u~au ~1ar~ild:iv:u vt~a11;'1~~1;'11:U1~t1U~'lhn 
" ' m'!!u~LnuJ11~ a~1-:Jil~:a~ ~uv.:Jmv 1lJl;'11:U1~m -H'11 'lh1-:J 1 '111~ 

- m~vtl1'ULU~~'UtlTVJnl 71'U ~.:JL'VI:U1~£1'1vt-rum'll'U~L~n~~ LntJtl11lJ:w1n L"li'U LL~fl'U 
~an1lJ' .fl1'll'U~LLrl~'ll1~U~~L.flVl(J\1-:JI ffi-ffL~CJ.:JW'll1'W~:U irli 

- m~L~:Utl1L~a~:il~., VJn 7 1u Lvt:U1~ci'1vt-ru~1CJvt~B~1'U~B.:J'lf1~nu:u~ vt~m'\.J~vu~1n 
I ' " 

m~ 1-ffJ1vt~8fl'U'VI:U~:U11 offJ1aJ'U'VI~B:ffu11LL Vl'U 

- m~1-&'m~'llau-&'aur~nJ1 Lvlar~~~1'W1'Wr~nJ1v.:~r~1CJ1utei.:~J, tla~L:uuvi'LnuJ11u~a.:~J1 
" " . 

- m~ 1ciVJ~1CJ 1 u~1u~a.:Jm~m.:J~u 1li L~a1~V1~1CJ~~J1ci1uLnu~1nm~~~J1~u 1l4 ~.:~ 
'IJ 

Lvt:u1~ci'1vt-rum~m.:~~u 1l4ffi vtruLLr~~vtun ci1um~m.:JL~nm~ 1 i15m~LVJJ11 u~1u~a.:Jm~m.:~~.:JV1n 7 1u 
~ ' 

- m~'l'i'1ri1CJLPI~1l;l~ffi:u"l-ffu~1 L"li'U '111~ 1vt m~Ue:J.:J n~r11 irli LLri~CJ1'1~t1CJ'UvlLrl1~ 1lJ • 
1 -&'th~ LCJ'llU vt~a m~'t.JnRr~:u 1 ~il~:a~L ~a 1:u '1 ~L uu~~a.:~-ruJ11~ • 

- m~nr~u t:l:U vt~m~U1CJJ1 ffi~Ln~LU'U'VIri:U'VI~BLU'ULLeJ.:Ji.:JJ11~ • 
- m~~1-:Jm'llu~1-&'J1nu J1H 'Vln 1 - 2 "'u~1'l-1 • 

2. 15VJ1'1~1.fl1'W (Biological Control) L U'Un1~fl1tJ!"j:ULL vt~.:JL'W1~W'U~~nJ1~-:JmCJ L~CJ 1 off 

~.:Jij:g1\9l'l'i'1mCJrlfl,j1 ~.:~ila~:I.J1fl:U1CJ'VI(;11CJ'lJU~ u(;\15~1~e-~r~~ l;'1~~1fl U~~vtfl'~ LLri~L'VI:U1~i;l:U~l;l~ci'1vtru 
" " . 

U'l~'ll1'll'U 1~LLn m'lti't.Jr~1fiur~nJ1 (larvivorous fish) L"liu '\.Jmvt1-:J'UflCJ'I 't.JmLLn:uuL"iiCJ LU'U~'U t~v1u 
" " " 

tJ1-:JVJa.:J~um~Humn~ vt~a't.Jr~1\9l~L.Wvum~ ~.:J~1nm~~mn'lla.:J 'll~n~ 1.:~Pi-i;'1111ru LLr~~Rru~ (2529 
'IJ ' 

eh:~a.:~1u ~1m LL~'Ili1~1Vl'WcJ, 2542) -wu11 m~u~av't.JmLLn:uuL"iiCJ 2 ~1 (;\a(;\:uJ1~~1~u'l~~VJ5~-m1um'l .. . 
R1U!"j:U~.:Jri1CJ~~~~ LLrl~~1fln1~~fl'l~1'll8'1 Thawara, U. et al (1985 eJ1'1i1-:J1u n~:U'I1'Wn!J1'VICJ1 
~muu1:ilv1VJCJ1PI1~\911~1li1'lrul;l'll, 2541) 'WU11 m~u~av'\.Jr~1vt1.:~unv.:~~1'U1'U 3-4~1~a(;\:uJ11 u~:uJ1 

, \.1 , , 

Vlfl~:U'Iti'11~r~~fi1~'lJUrlntl11~n11 50%'U1'U 2 L~B'U 
'I , 'U SJ 

3. 15V11'1bfllJ (Chemical Control) LU'Un1~fl1Ufl:UbL'VI~.:Jb'W1~W'UBrlm11CJ'Iri1CJ t~v1-&' 
, 'I'U 'I 

- m~1-&'VJ'l1CJVIiJvJa~ (Timiphos 1% SG ) t~v1~"lum'!lu~J1~:utl11mu€i'\9l'l1 1 n-r:u~a 
J1 1 ~\911 (Rozendaal, 1997 eJ1-:Ji1.:~1u ~1m LL~.:Jli1~1VJ'Wcl, 2542) L~a1ciVJ~1CJVJiJvJa~L¥lm Rf.:JL~m1u 
m'llu~LnuJ,1~n\911:u ~~iJn'Vl~vi'1mvr~nJ,u,u 2 L~auR~.:J 'VI~a 3 L~au Lb~~~~m1~R'lauRr~:u 80 - 90 ., " . 
% 'llB'Ibbvt~'lb 'W1~wu5mmCJ~iJa~ ~.:J~~~1:w1~t:lfl1Ufl:Ubbri~Ue:J.:Jrl'Un1'l~~U1~'ll8-:J t 'lR1-ffL~a~aan 1~mh.:~ 

, 'I 'U , 

iJ't.J'l~~VJ5m-w (m:uR1Ufl:UhR~~~a,2542) Bang, Y.H. & Pant, C.P. (1972 eJ1-:Ji1-:J1u n~m1unniV1m 

~muui:ilv1VJCJ1PI1~\91{~1u1'lt:U~'ll, 2541) -wu11 m~Hvt~1vVIiJvJa~ 1 ~1u (;\atl1~1'U~1u (1.0 ppm.) 
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1611'Um'll'U~LnuthVln'llil~i~J,~lJJ11-ff Vln 3 L~€J'U Vl~€1 4 l"l~~~e:Jtl vi11~~~1"111lJ'Iln'lllJ'IJ€J..'l~nJ1e.J..'lme.J 
, .. 1 , 'U , 

1~ 98.8 % 'U1'U 13 L~€J'U 

- nTl1-ffLn~mLm J,~lJ6118'1l ~..'1-ffnvle:Jn V1~€JJ1min~1..'1'*1h.J ~..'l611lJ1)(loU1lJ11m'UnT~ 
" l"l1UI"llJbb~~tl1~~~nJ1e.J~~1f.l 1~ L~e.Jil~~ n'\~1Vl~~ €J..'loU1~..'lvJij€Jf.J L 'UI"l-r1b~€J'UlJ11 m 'Un111"11UI"ll.J bb~~ tl1~~ 

• 'U • 'U 'U " 

~nJ1e.J..'lme.J~..'l;i ~..'1Vi11 th~611'UV1€J..'l (2532) -wu-h J,v1~alJ~N.ffnvle:Jn611lJ1U€J'Itl'Ue.J..'lme.J11..'11'1J1~'U1'U 14 
'U • .. , 

- 22 1'U ~..'lnLL~1Lb~~~€J'IJ€J..'l~..'l.ffnvJ€Jn L~f.I~€J..'lill"l11lJL.ffl.JoD'U€J~1..'loU€Jf.J 0.08 % (,f'Ufi€1 1'U~1'U)€J..'J'IJ1~ 
" nu-D'11'1J'U1~1"111lJ~ 200 - 250 ii~~~m ~€J..'lti~..'l.ffnvle:Jnl"l~..'loff€J'U'Il1) 'U€Jn~1n-d n~'U l"'.m..l~lJ (2541 B1..'l 

' ' "' 
i:i..'l1'U n~l.J..'l1'Ufl!J1Vlm amu'U1~e.J1Vl811"11611'!{?1151)(1J~'IJ, 2541) 'WU11 n1';iU~oW'U611)-fffl~1..'l~..'l1'ULLVI~..'l 

L'W1~~'Ul:i~nJ1mme.J L'li'U tJ1f.JVI~€J'IJ1~tlUoD11 ~1'U)€J..'lfl1~fn..'l~'U bJ 81'1)fle.J'U\JlLn1 "1~"1 1'U';i~~UI"l11lJ 
, '\1 • 'U 

LoDl.JoD'U'IJ€J..'l?l1)~~~1e.JJ1m-ffmi1..'l 0.5 - 1.0% Vl~m..l~lJ1ru 5 - 10 iJ~~~I'l) t~e.Jm)5~vl'U 5 - 10 1"1~..'1 
~~ilth~~VlTim'W 1 'Ufl1)tl1~~~nJ11~~L '!iwi''U 

" 
- 'W'Uf.ll"' L~f.I1LL)..'lUturu1 LL~~ Uru~1'U ~'U5lJ~'U~1 (2520) Vl~~€J..'l1~Lfl~€J 2 off€J'U'Il11'U 

\1 , Ill tU , ..., • 

~1'U1€J..'l'IJ1~tlUoD11'1J'U1~1"111l.J~ 250 ii~~~m 'WU11 l"l1UfllJ~flJ11~lJ1flfl11 7 1'U LL~~~1fln1)P'fmn'IJ€J..'l 
'U , , 'U 

?tlJLnm~ ururu~uru'll1 LL~~1-rl'l'l1 61l.JV1Wl..'l,; (2528) -wu11 fl1)1clJ1~lJ?t1e.J'Il 5% ~1'U1'U 1 .ffe:J'U'Il11"l~..'l1'U 
't IU U V 'l '\J 

~1'U)€J..'l'IJ1~nui11"ll'U1~1"111l.J~ 250 iJ~~~m vh1~~nJ1e.J..'lme.JI'l18lJ1nn11 95% ~..'l~Pim~1LL'U~oU111m) 
"\.1 , \J , '\1 

1offJ1~lJ?I1e.J'IlhJu€Je.Jfl11 1 off€J'U'Il11"l~..'l~€JVI~'I~1'U)€J..'J'IJ1~tlUoD11 ("ll'U1~1"111l.J~ 200 - 250 iJ~~~I'l';i) LL~ 
" " ' 

~1'U)€J..'l"ll1~ nui11il'1J'U1~ 1 Vlt;tin11iin~€J..'JL ~lJtnlJ1ruJ1~l.J611e.J'Il1 ~lJ1 n~'U 
" u " 

0 Q.l .., d OJ 

n11A1UAlJUa~fl1~~e.J'Ia181'11LI'llJ1f.l • • 
fl1111..'l LL~'Ufl1UI"ll.Jf.l..'l'W1VI~~1 b U'U~ €)..'] €J1Pl f.ll"l11lJ ~v11~tHuth..'J1 ~L U'Utl~~U'U LMm nu 

, , \1 , • 

;g11VlmLLa~UL11"11Vlm 1~LLn fl1Wil~qjL~ULI'l fl1)LL'W~fl1~~1tJ fl1)LU~8'ULLU~'I'IJ€J..'Jth~'ll1fl11'ULL~a~ 
1 0 t ' .... .;/ .J "" .. "" .;/ ..,J..,. 

q~fl1~ l"l11lJ611lJ11fl 'Ufl11'U1 ';i\"1 LLVI~..'l€J11"1f.J LVIf.J€JVl'll€JUfl'UL~€J~ l'l~€J191~'U'Wql'ln))lJ€J'U( VllJ 

U)~ Lf.l'lltJI'l€1 fl111"11UI"llJ 
1 

1 'UU)~L Vll"'1 Vlf.Jfl111"11UI"llJtJ..'J(;l1tJvlL U'U'W1VI~'IJ€J..'l t 11"11oDL~€J~€J€Jfl~€J..'l~1b U'Ufl11i..'l61€J..'l'IJU~ 
' ' 

1~LLn ~..'la18'\J1'U Aedes aegypti ~..'lLU'U'W1VI~~1~qJ1'UL€JL;gmL\1lil~'Utl1LU~1'UVlit..ILL€Jmfl1 LLa~~..'l~1f.l 
?11'U Aedes albopidus ~..'lLU'U'W1VI~1€J..'la..'llJ1LLa~il~'Utl1LU~ 1 'UVlit..ILm;ge.J 

fl111"11UI"llJLL~~n1~~mme.JIK1L~lJ1e.J U)~ne:Ju~1e.Jfl1)1i?I1)LI"lil m)Hnu~n LLa~16m) 
1 • 

U€J..'ltl'UWL~f.l..'ltl~ ~..'lLLI'l~~16il)1f.J~~LBf.l~~..'ld 
' 

1. fl1) 1 off?t11LI"lil 

?11)Lfliln1~~mili..'l'llU~?tmJ1ir'U (oil based) LLa~?11'11J1 (water based) il~..'lLLuuvl 
' " " 

L U'UVl)..'lm~u€JnBV~J1mLI"lil~1VI-ru5V~'VJ'U 1~,r'UVi L~€1 1 off'VIlJ~ LL~1 hl?11lJ11m~m.hm Lflffi VllJL~ LL~~ LL uuvl 

~I .•1 .J .J .d "" l;' 1 it ., 
Lu'Um~u€J..'l?lb'VIae.Jl.J "ll..'l?l1lJ1)fiLI'llJ'U1f.l1 VllJ ~ 

2. m11-ffnu~n 

L U'Ufl1)~€J 1 ~e.J..'lU'ULoD1~191nu~m ~mi11 ~1'11e.JI'l€J 1u L'li'Unu~ne.J'ILL uu HLL?I..'l~€1 (black 

light) LL~~nu~n~..'luuulil"l~'U~~CJ..'l LU'U~'U 'U€Jn~1ndt'T..'lil~tlmrun1~~~..'11Ylw~LLuuHLLu~Ml€J~ 
<ri1'U 1 -wu18) il)u~1..'lfl~1f.l hlLVl'UU61 LL~LL Vl'Uv1~~ 1-ffL~'ULB'UnLu'U~a1~ ~..'JL~mu~6111'1'1in~~ilm~LLa1 -w-w1 

" 
1 Vlmh'U m .ff~~~€J..'lb un1~~~1VlflfliK18..'l mn~~flfl 1 Yl~€JI'll'l1f.J 

'U '\.1 , , 'U 
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n1jue~nulu1~~~n~ • 
- uaul-u:U-1 LL:U''hil:::Ltlun~1Lotl1 nm-1i'u u1t1 V!~m~u L~m~1nCJ..:J~1f.JBBnV!1ntJ1un~1 • • 

nm-1i'u 1~v~::: 1-tl:U'..:J511ll~1V!~a:U'..:J"1!uG'I11Lfliim~ Vl~a~:::uatJ 1u~a..:Jviu~·m:U..:Jm~m~LL~~a..:J LL u1 ~11Wii , , , , .. 

CJ-1~1CJLa~~8~Loij11tlmP!CJa~ m11-tl:U'..:J"1!'UG'I11Lflii ~1f1f111~m~1m11i:U'..:Jm-1'U81J"11'Utl1C.11 CYFLUTHRIN , '\1 , , 'I , 

- 1-tlG'I111~~-1 (Mosquito Repellents) ~..:JiiV!mCJ~tiLL'U'U L'liu "11ii~Ltl1J'1J~ Ltl1JLL~1J btlu 

fl~ll LtJ1JtJ1 "1~"1 V!~881~ 1-tibfl~B..:Jl~CJ-11 'VJvhm~ LL~fl111otl~1C.Ifl11lJ':i:::lJm:::i'..:JL UUVhl"'~ , 
~1n-nall~vin~11ll1Lda..:J~UG'I-:itl1~-;h 1 ':ifl HL~a~aamn~~1m~a11~m~-1~ t11:::nau~1t1 " , 

4 serotypes ~..:J"'n~ru:::mm1'1l8-1L1fl~:::~uu 1-1~1-1nu 1tl 'U1-111CJ81~~:::ll':iLLA81n1':i 1-ij'Lb~:::V!1CJ 1~L8-1 
fl1CJ 1'U 1 atl~1~ bb~'U1·.:))1CJ81~11Jbb -:i~5..:J.ff'U~BmL~:::vi'11 ~trthm~t~:ai(;\1~ f)1'j~f)~1~-1ML U1Jf1111'n~1 , " 
(;l1llmm1 L~m~1n~~ hJiim~1u 11~G'Iviiiq'VI~LUvn:::L~m~..:J~ ~1V!~um1ilmntJ L1fl1-nL~aVJaamTtJ n~1cr 
1um-:iua..:Jnu1 -:irtv1iiti1:::~'VIfim~ll1nvi"VJ f.ia m1fl1'UflllLL~:::n1~VJCJ..:Jmvv1Luu~1VI:::'t11 t 1fl ~-1lh~::: 1~ , , , 
1~(:.1~ 1um1UEJ-1tl1J L1fl~El-1~1 b iium':i~-111J-:i:::CJ:::vib tl'U~ ntl1 Lb~:::';i:::CJ:::vib uu(;)1 b~lli'CJ ':i1lJ~-1f11':iUEJ-1 nu 

" 
1ll1~CJ-!1~1C.Itl~ , 

vd .., 
fl'l1UjLn~'lnu~~6l1~ 

... . 
~..:JmCJ1utl-:i:::b'Vll"'1vmv1Luu~1V!:::'tl1hrt1-ij'L~EJV1EJEJn 1~Lbrl ~..:Jmti'IJ11J (Aedes aegypti) 

Lb~:::CJ..:JmCJG'I1'U (Aedes aibopictus) LLV!~-1L~1:::-w'u5~nJ1CJ-1~1CJ~..:JG'IB-1"11iiVJLL(;lf1~1-1nu t~v~ntl1m~1t1 
, , '\1 , 'U , 

U1'U~:::ml1um"1!u:::i..:Jtl1"11ii~~1-!l.,.yill1J~~G'I~1..:J:ffu (Man - Made Container) ~..:Jvia~mv1uu1'ULL~::: u I , 'U 

u~L1UJ':iEl'U1U11J 

v.c::l u ~ 
fl'l1lJjLnCJ'ln'U6lnU1~~6l1~ ... ... . 
1. 1:::CJ:::hl 

1'li~..:Jmt~ii"'n~ru:::~flfl1t~m:::G'I1CJ d1m1..:Jaanm1V!ll1~:::ii~'1l11'U1~ ~a:w1~:::Lti~CJ1JLU1J~ 
tl1(;11~ LL~:::~~1G'Iii'Vlmt~1u 24 i11m 

... 
2. ':i:::CJ:::~nl11 

" 
1l1ii'1l1 ci1uanii'1J'U1~ 1 V!qjn11ci1uthci1UVJB..:Jti11L~m tl-:i:::nau~1CJtlf!a..:J 10 tlft'a-!1 iiviavTI-tlV!1CJ 1~ uu 

tlf!a..:Jvi 8 viaV!1CJ h"lla..:Jt~-!lmt~~un·;hviaV!1CJ 1~'1lEJ..:JCJ-!1~1fl1ru LL~:::ii"ll'U 1 n~:w a~uuviaV!1CJ h,!u 
, , u , '\1 

""'\' 3. ';i:::CJ:::(;\1 ~ll-!1 
~ A~"" tl . ~~ d ) l,' "" t!"" UJll"ll1 ':i ':i1-!lflmmma..:JV!ll1CJ~~mfl ( , ~1m:::v:::~nu1~::::wm':i~anm1'ULL~:::L ~CJu 

" , " 
-:iti~1-1LU(;)11l1-!1 Lda(;)1Lll-!1EJEJn:w11VIl1ii~J,(;l1~ ~amLti~CJULUU~~'h iiai'm:::HV!1CJ h 1 r1 a~uuci1u 
'U '\1 ~ 

Cephalothorax (ci1'U~1~1llnuci1UEJn) "'n~ru:::flfl1CJLLm L~CJw.h Trumpets iiat~"1!au~aCJii..:Ja~uu~1 

J1 u~~:::Lrt~auviL 11Lda{lmumu (;)1 tl.l-!1 tllnumV!11~-11l1"1lJ1':i{ln1~~ 1ruVJCJ(:.J~(;l.nru.nv1n'UL-n11 tiLLfl1 
'IJ 
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\911tl ~'li'U ~~'U'Yl~fl m11-ff(1)1J1 VJ1mhiJ'U~In~L1~~~tl1 (Oil surfactant) L~'Yl'U (9)1hJ~~Bflrt11'\.JL~~IJ . 
mnmtl'UCJ~1~1~CJ~L1m1'Um1~~1ruL~Ut(>l 1 - 21'U v1aruVJi1il 18- 35 B~i'I1L'l!m'iim1 

, Q.t , 'U 

4. )~CJ~\9)1~~l.J'JCJ 

ihl'm~ru~viL~'Uotlln fia ~1~mmiB'UU:U Lth1~'\.J1.:! bLD.:!Ltl'U 3 ~1'U ~LCJflBBf1~1fltl'ULi1'U1~ • 
i~nL~'U fia ~1'U~1 ~1'UBn LL!;l~~1'U-wa.:~ ci'1(1)1m1tl1~:w1ru 4 - 6 iJ!;l~L:JJ(>l) iiLn~~na~11.16l'u'll11(911:Uci'1(9)1 

~.:~~1'U~1L~!;l~~1'Ut~n ii'll1 3 fi a~vi~1'Uan '111iia~1a"'u'll11Ltl'Utl!Ka~ 61 vi'll1VJ6l'.:~u1nrutlmCJtl!Ka~a~n-w1CJ ,. "' I , 

iJa'IJ11(91!;1Bin umi1'U1~i111L~'U 1 ~ u1L1fU~1'UBBf1 6l'n'ttru~'IJB~Uf1 'U1~1aiiLn~ln~~fl"l '\.J'ULi'UUfl 6l'n~ru~ 
~ v ~I q ~ d !.!w 3v d v ..J o v ...J .J v 

'IJB.:!Lfl!;lln~LFI'\.JLL!;l~CJ11 '\.J'U'IJB'\.JVI!;l.:J'IJB~ufl:WLfl!;llnL~fl"l LU'U'1!1CJFI~CJ 'UBf1~1fl'UCJ.:J:UB1CJ1~'Yl'Yl1VI'U1'YlLflCJ1fl'\.J 

m1'Yl1.:~\911 L~c.Jni1 Halters 1 fi BCJlminuun iitl1nm1:w1n "'n~ru~tl1mtl'ULLUULL'Vl.:~~n~n La'UVJ'U1111 
\J 'IJ 'IJ 

tl1~f1B'U~1CJtl!Ka~~'U61 14- 15 tl!Ka.:~ vi1BCJ\9iB1~VIi1-:~tl!Ka~ii'IJ'U~'UBCJL111CJ1B'\.J t~nCJCJ-:!"1CJ\911~La'U'IJ'U 
I 'U " \1 

( VI'U1111) VI'U1L iJ'U'V'I:u:ua.:~~nrt!K1CJ w:w'll'U'Un ~1'U 1 'UmmCJ!Ji'1LiiCJiiVJ'U1111'\.J1-:ILL!;l~~'U ~a-'U'IJ'U1aCJ\9i m~VJi1.:~ 
'I \1 'I • 

tJ!K B-:1 ~ ~ ~'U ni1 ~~!;l~ij,j1'U1'UlJB CJ ni1 L ~CJ ni1 VI'U1111 LL '\.J La'U~1CJ 

""""" 'H~1"1119l 

CJ.:Ja1CJlJf111.:! 1 'li(911:Utl1i11'1J'U~LVIUB1~~'\.JJ1L~f1lJBCJ t~n CJ11.:! 1 'livlB.:!L~mmh1:U tl'UbiJ'Umi:u 

l'i'1Liic.J11.:1 1 'lirt~.:!!;l~U1~:U1fU 100 vlB-:1 CJ.:Ja1CJ11~ 1 'li:U1f1lJBmtl'U~~VI1~ 1'U 24 i1 fu.:~ t~n~mPlCJ ~.:JVI1~.y1 • 
LLi.'1-:J!;1111UBCJ~-:~1'UL1mL~'U ~1nm1flin~11'U~B~tlf1Vlu~m1'VlUi1CJ~!;11CJ~~11.:~1'limnv1a~nnB'U'Vl1~mi1(916(9ln 6.1 • • 

~'U ~.:~-d'L~B-:!~1f1f111L~:uiJ~n \9)1BB'UviBCJL 'U 1 'li~~~~1ruL~'\.J t(>l'W~B:uvi~~Wf1BBnLU'U!;lf1tl1CJ.:Ja1CJi11CJ 1 'U 2 1'U 
'\J IV 'U 'I 

LL~tl1G'ii11'1"1LL1111iKB:U bJLVJ:U1~1.1:U L"1f'U 'IJ1111m1:U:ff'U 1 'livi!Ji'1BB'UL~1t;yL~U t(>l~~:uviLLiK1 ~~'Vl'U~BFI11:ULL~.:ILLiK~ 
1 'Ui.1m'WJ'U 1~'U1'UVJ~1m~a'U L~!;l~t.111 'liJ'U 1~-rum1:u:ffmdaiiJTvh:u 1 'li 1 'lin~~wnaan:u1LU'U!;lnJ,1m 'U 

'IJ 

L1!;11eJ'U11111~11 ~~LL\9i 20 - 60 'U1Vi LL\9ieJ(9111 n11Wf1BBf1:U1LU'U!;lf1tl1~~!;1111!;1~(911l.l)~CJ~L1a1.y1'U1'U~'U \9)1 

elB'U'IJB~CJ~ ~~CJn'h !;lf1tl1 1~CJ~viLU'U!;lf1J1n'U1~CJ~L1!;11U1~:U1~ 6 - 8 i''U m~:w1nVJ1mJ'aCJ~'UB~nu 
, 'U \1 'U 

Bt:\JVJi1lJ B1VI11 Lb!;l~Fl11lJ VI'U1LLU'U'IJB~!;lflJ1CJ~a1CJ1'Ui11'1J'U~J'U61 !;lf1tl1!;1Bflrt11U 4 Fl~~ ~1fl!;lfltl11~CJ~ 
, \J \1 , I \1 " 

vi1 Li1~!;lntl1 1~CJ~v1 2, 3 LL!;l~ 4 !;lntl1CJ~mCJ~~H'viBVJ1CJhLm~vh:u:unutl1tl1 t~nc.Jci'11'l1~~ Lnt~U(911~ 
'U'U 'U 'I , 

tl'U~1tl1 !;lf1J1LFI~u'U1VJ11~B~1~11111L11 i1CJJ1rtiK1CJ~L~BCJ 1:J.J'IJBULLG'i~G'il1~ !;lf1tl1~~n'UB'U'Vl~61.111 LL!;l~ 
'IJ v 'IJ 

B1VI11~'U "1 v1iia~i11'1J'U~J'U L-d'U (91~ 1rt~tl1 Li'I~B1VI11viVI~'U!;l~1tJ LL'UrtViL~CJ b~!;l~'W1f1;;r(>llL"II!;l~L~CJ1 
'IJ 

Ldu!;1ntl11~CJ~v1 4 "anrt11Urt~~a~n-w1CJn~~nmmu'U\911nm~1CJ VJ1a~mL~ VJ1BviL~CJn11 \911 tl-i~tr~~ 
'IJ • 

Lrt~B'U 1VI1~1!;1~ ~~"'~ bJLrt~B'U 1 VI1L!;1CJ LL!;l~LU'U1~CJ~vibJn'UB1VI11 L~!;l~~~ 1l.i~ tl~CJ'UL~ U!;l~i11CJ 1 'U1~CJ~~1a1 
1 - 2 i''U n!;1Bf1Fl11'\.JLU'U\911CJ~ CJ~!;11CJiimCJtl1~:U1fU 30 - 45 1'U m\911Liim.Ja:UW'U5rt~.:J~~m Lb~G11:W11fl 'I , , , , 

11~ 1 'li1~(91!;1Bin:zl1(91 CJ~\911~lJCJ~B~ n'UL~Binrt'UVI1m~Bina(9)1~~B111B'U L vlm.h t tl1&i'U 1 'UL~B1111 UW(;).J'U11 'IlL~ • • 
L~1ruL~U 1(91 (9)1lJUf1~LLiK1CJ~!;11CJ\9)1~iiCJ'IJB'Un'UL~Binrt'U:U1f1f1l1L~Bina(9)l Vl"'~~1nfi'UL~B1111tJL~iK1 2 - 3 i''U "' . 
m!;11CJ~~VJ1vi11~1'1i • 

OJ I 1 IICV 

~n'l:fru::fl11:ULL(9)n9l1~1~VJ11~EHa1EJ'U1'Un'UEJ.:Ja1EJa1tl • • 
"'n~ru~~~mmJ1'U (Aedes aegypti) 

1. ~1'U1~'1lmBn~1'Uf1a1~LL!;l~~1'UVI"'~iiVI'l.I1:W~LVI!;llJ L~CJnl1 Lateral Spines oU1~!;1~ 1 f1 
2. vi-wa~tl!Ka~vi 8 ii Comb Scale 4 - 8 eJ'U "'n~ru~~U'Ui.'11:U41:w VI'U1l.ILLVI!;l:Um~nm~" 

L~CJf1l1 Median Spine 



3. u~nruviamCJ1~ (Siphon) ii Pectens ~n"Mru::rliK1CJVItm.JeJeJ'I.J'U1~ 

~n~ru::~~~nmnu (Aedes albopictus) 

1. bJii Lateral Spines V11mtl'U~:WL~WJLLI'lWL~~qJL~'ULI'ldJt.JV11..11:W 

2. Comp Scale bJLLCJflLUt.JLLUn 

3. Pectens 'lU~1~LL~~LL'l~fll1 am~ru::r~:wi~ 
" 

~q~fljjl.Jfl1jn~~a~~~~,~ 

~'Ul1 CJ~{;l1CJ~1'U 1 VI run~ 1 t.JL 1(;11fl(;l1·:1'1t.J LL(;l::~1'UU€1CJ~::n~ L 1(;11fl(;l1~~t.JLL\9lt1'11:W 1~nt.J , u 
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Laa~VI~ant.JLaa~bJ~:wii~::aanVI1nt.J1t.JL1(;11~"u~, Vl~mm1~~t.J~1CJ "111~L1mn~ 2 "111~ ~a o6.oo-

11.00 t.J. LL(;l:: 13.00 - 18.00 t.J. "1i1~L1(;11bbl'lfl\911~tlt.JL~flUeJCJ1t.JLL\9J(;l::n~ 1t.J~~VIt.J11L1fnvfn~61~61~ 1t.J"Ii1~ ul 'U vi '\J '\J 'I 

thm ~1 n111 t.Jfl~~at.JLL(;l::n~~t.J m~ L tlt.JL ~11::ii m'lL tl~ CJt.JLLtl"~"111~ L 1m'1m~1't.J ~1V1-r'UL 1mvin~a~a~ 
I;> I 'U VI 'U 'U , 

1 t.J"Ii1~Lotl11"1~1CJfli'=i~fi't.JVJfl'l~ eJI'l'l1tl~~1~~ 1 t.JL~Bt.J:Wfl'l1ri:W LL(;l::eJI'l11n~~~~~ 1 t.JL~e:Jt.JUt.J1ri:W ~~mCJnt.J 
Laa~VI(;l1CJA~~ vi11 '!XffiamaLL~~L:ffa 11-ra1~:w1n CJ~mm~:wnl'lnt.JLaa~r~~~LL 1mflaaan~1n~mL~ th:::w1ru , 
36 off1 l:W~ CJ~(;l1CJU1t.J"lle:J'Unl'lRt.J1wj1t.J ~1t.JCJ~(;l1m'11'U "lle:J'Utl~Rt.Jt.Je:Jfltl1t.J iiLfim~1t.JUe:JCJvfLeD1:W1n~Rt.J , , 
1 t.Jtl1t.J mmCJ hha'ULLi.'f~LL~~LL(;l::(;l:WLL ';i~ ~~eJ€lflVI1nt.J hJ1mn(;l~1flLLVI~~L~1::ww5 l~CJvh 1 UlJt.JUt.J hJhJ , ' 

" Lnt.Jr~-r~(;l:: 50 L:WI'l'l 

LL'VIa~Lm::~n 

LLVI~~Lm::wn"1lmm(;l1CJ1t.Ju1t.JL1e:Jt.J ~'Ul1 lii'1LUCJ~eJCJ(;l:: 90 "lleJ'ULfl1::\111:W~~'!XamL"1l1t.J , 
t41~"11t.Ju1t.JULYim~aCJ(;l:: 10 vfLm::l'l1:W~1U1t.J (~~1 t:n11::. 2544 : 17) 

' oJ .. 

LL Vla~L vn::~t.Jlif.l~a1f.l •• 
mmm1~ 1 '1il'l1:Wil1"11t.J::.U~J,vfiiJ,ti~LL(;l:: 1a J,t1t.Jm~~::a::m~VI1a hJa::m~ii1~ J1~t.J , 

CJ~(;l1CJ"llam1~ 1 'lim nvia~ ~~tTt.JLL VIa~ L ~1::wt.JtfCJ~mCJU1t.J~~aci(;I1:W te:J~J,~:wJ,1iviu~~, ~~mCJ 1 t.J LL~:: 
, , , , \1 

il1CJt.Janu1t.J t.Je:Jfl~1ndEi'~iim"llt.J::~t.J"l1~LLn tlv~L:Wt.JI'l1 t.J'!Xa~J, ~1t.J'lB~"1l1~nt.J:w~ ~1t.J'lB~m::m'l~t.Jh1 
LL~nt.J eh~~1~Lvh m~'lt~CJt.Jvi' Ll"l~m"llt.J:: L"lit.J tei~LLI'ln n::m 1t.J"1lru::viCJ~mCJa1t.J"llau11~1'1it.Janu1tJI'l1:w , 
mu1u"1la~.W"ll ~1~1n:w::~~11 n~1CJ 'W~u~i'=i~ ~'U'Ue:Jt.J 1~1~111 n::m m::uanhJt~viiiJ,-u~ 

fl1'.iLL ~~fl'l::'il1~ 

CJ~{;l1CJLL ~~m::~1 CJ:W1~U'l::L 'VII"11 'VICJ~~ LLt>lLfla 1~ hJU':i1CJ~1t.J ~~~t.J'U'Ij:01t.Jl1€11 "ii"ii::l.J1 tl'U , " ~ 

il1"11t.J::~t.JLI).J1~1flU'l::L 'VII"l~t.JVI~€1€11VI-r'U 1 t.JVI(;l1CJI"ll'l1'l1~fl€lt.J (Scanlon, 1965) L~:Wi111 CJ~1t.J~111"ii~'U 
CJ~(;l1CJtl1t.JR~'lLL 'lfl LflatJ ~.1"1. 2450 LLI'l1:w1~'UBfl~t.Jvfvf~'UCJ~ (Theobald, 1907) \9Jv:w11 t.JD 'W.I"l. 2453 , , 
U'l1CJ~1t.J~'UCJ~(;l1CJU1t.Jvitl'VI:Wfi1U (Theobald, 1910) LL(;l::tl ~.1"1. 2469 L~:W~'UCJ~(;l1CJU1t.Jvi'11 tl1 t.J , ' , 
m~L'VI~ ., (Stanton, 1920) ~1ntTt.JLL~~m::~1CJ1tlvi'1'VIfl'VIllu1t.JI'l(;leJI'l'V11~'lti1'V'I m~L'VI~ ., - L:gCJ~1VIll 

, 'I \1 , 

LL(;l::VI(;l1CJVIJ.ltJ1t.J~:W~~el111 'VI CJ LL\91"11 ru::Jt.JEJ~ 1J.l~'UCJ ~(;11CJU1t.J 1 t.JVIJ.ltJ1t.JvfL~~ L~CJ1 LL(;l::e:Jcivh~ 1fl(;l'VI1~ 
\I 'I 'U 'U 

A:Wt.J1R:W CJ~mCJU1t.JLL~~m::"ii1CJ 1 tlaci1~fll1~"1l11~1t.Jfl1~L'VI'W "1 tJ1i.'f~~CJl1LUt.J'W1VI::"1la~ l 'lrl 1-D'Laa~aan , ' 
1t.Jtl'l::L'VII"11'VICJ (Bhatia, 1951; Rudnick & Hammon, 1960) LLVI~~L~1::ww5viG11~ru1~LLfl m"llt.J::.U~J, 

, u 

J1nt.J J1 1eff ~~~111~'W'U~'l(;l1CJU1t.J~~tJ l~CJ~::~'Ul..l1fl1 t.J'l~~t.J ( 'l::VIl1~L~Bt.J~'l~fl1A:W -~'ll"l~fl1 CJt.J) 
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LLG'l~ 1 'U'lh.:JVI~'lll':iii1ll i111t.J'l1'Uci'111:VY1Ut.J'l6'11t.JU1'U 1 1..1 1Pil!tl1'1.1 B.:JVI:WU11..1vla t.JL~~ L~m LLG'l~Y1Ut.J'l6'11 t.J"llil~if 
1 , , '\J '\J , 

1'WL Yl':i'l1ffim)u1'U ci'1VI-rum6'11t.lii11'UYIUiii1'W1'UUBt.l 1 'UU Yl.f'l. 2504 L~:wi1m':ibnU~1B~ 1'lt.l'l6'11t.J1 1..1 ' . 
m.:JLVJYI ., '111ll1\9111:VVI1L~a11-rii1vlLiJ'Wii11L'IIII1l"l!mbflHIL~a~aan 11..1t1 Yl.f'l. 2505 LLG'l~ VLf'l. 2509 i1 , , 
n1':i':i~U1~'1.1B'l L 1fl1i\~a~m:lflvl Ln1~ii1~t.J~'l'llloJ~'l11~£)'iinU ci'1'111-rULLt.lnL ~B 11-rii1LL~.:Jti:\nn~'l6'11t.IU1'U 
LLG'l~t.l'l6'11t.lii11'U (Gould et al., 1968) • 

~:o.mm1fim~1.yj~Bt.IUt.J ~'l'llloJ~L ~t.J\11 'IIIl-i Y1Ui1 n1':iLL Yl~n':i~:V1t.I'1.1B\It.J..:J6'11t.IU1llilnlii1fi'~ , . " 
~1t.lfl11ll~'l'l.IB'l~'U.yj L~t.J1:JYIUt.l'l6'11t.J"l!iJ~'if.yj'l~~Uii1'lnl1 1,000 vl111 'III~B 300 Ll.J\111 1Pi1'l:V1nt.J'l6'11t.J31'U 

'U , 'U , , 

..j .., ~ 4 ..~.. ..1 ... ( ) 
"lf\IYIUVlm~~Ufl11llii1'l:V'Ufl':i~Vl'lt:l'lt.IB~L'1.11'Vlllfl11ll~.:J 6,000 Y~\91 Vl':iB 600 bll\111 Scanlon, 1965 

1 'U 'U , 

a~1'l hnmllfl11ll¥L~a.:Jdfl1':i:v:::i1 m':ifimmLG'l:::u-ruu'l.:Ji'all6'11 '111:0 L w11~ 1 'Uu1.:~t11~L 'Vlf'l L 'll1..1 a'UL~t.J 
" , " 

Lfl~llLUt.J i111t.J'l1'WWUt.J'l6'11t.JU1'Wvl'l:::~um1llii1.:Jn11 2,000 Lll1111(WHO, 1997) 
' " 

I ol 4 

LLVI~.:JLVn:::VnJfiLL~:::Ft11ll"lfn"Hll • • • 
m':i1~fl11ll'1.1n"llll'1.1B.:JG'lntl1t.J.:Jmt.Jvlvh1'Wl.l1'U1'ULLa11 offi5 Conventional method 1 'Wf11':i 

, , 'U 1 

ci'111:V~B\IbnU~1B~1.:JG'lntl1:V1nLL Vli.'l.:JmP!mr'l'lllll~ 'Vh 1 ~Lam 16'111 'Un11ci'1':i1:VLLG'l:::li11~cnn WHO/ ARU 
" 

~..:JLU'U'IIIU1t.Ji~t.J'1.1el'lt.J.:J6'11t.l (Aedes Research Unit '1111a ARU) '1.1B..:J WHO ~'l1~f1~i51'111:0ci'1VI-ru1~ 
' .r:::i I ~ d CL1 I ~ I G..l ~ .o::::i CV 

fl11ll'qn'/lll L':it.ln11 Single-larva method "lf.:JLnumat.J1..:J~n'W1:V1nLL'IIIG'l.:JL'Vi1~YI'U~LWt.J.:J.m"ll'U~6'1~1111 

li11~tl':i~VI~~mn1'Wm':ici'111:V LLG'l~tl':i~~'VlcrmY11'Wm':ili1.:~1'U~~'U (Sheppard et al., 1969) 

Yl.f'l. 2509-2510 i1m':ici'111:VLL'IIIci.:JmPlt.J'1.1B..:JG'lntl1t.J'l6'11t.l 14 ~'U.yj 1'W'll1\Jf1~n16'11Pi1.:J 61 L~B 
'lJ , ul" I 

fin~1fl11l.J61:JJ~'U51:::'11111\IU':i:::"ll1n1'1.1B'lt.l'l6'11t.ltlUB'lmm':irub':ifl1oUL~B~BBn WHO/ ARU 1~LLD\ILL'IIIi.'l..:J 

LL Vll.'l.:~.zl.:~tl1mt.1 1 'UU1'U 

(1) 1Pill.zl..:Jtl1.mt.~1'Uu1'U 
' 

(2) :V1'U':iB'l'1.11~tl'UlJ~ 
" 

. , 

(3) m"ll'U:::.zl.:~tl1~1..11 L'li'W Liafla'Wn~l'l1'W~B\Itl1 LL:Vtl'U~an1l! 
:V1'U':ieJ.:Jn':i:::t:l1..:J~'U1l! "16'1"1 

... 
I QJ 0 V 

LL 'IIIG'l\1'1.1.:J'U1.n1t.I'UB nU1'U 
... 

( 4) ~Pil!.zl'l'l11m t.J'WeJ nu11..1 , 
(5) LL'IIIi.'l'l.zl.:Jtl1~'U") L'li'W 5.:~thJ'ULnUtl11off m:::ua.:~ tl1t.ILL\91n VIJJB t.l1'l':it:lt.J'Uii LLG'l~ 
.n1'1J'U:::1~tl1L~t.J..:J61\911 "16'1"1 

(6) .m'lJ'U:::u':i':ill'1.11~ L'li'W LW':i'l1l! n:::m mu1uW Ltl~amm1l! "16'1"1 

':i::UU6'1116'1'UL'Vlf'I1Jilf'l16'1111{ (Geographic Information System :GIS) 

':i~UU31':i3'UL'Vlf'l.flilf'l1~\91i L U'Ubfl~B\Iiiavl'l <ff1~UUflBllVl1L\11B{ L~el 1m 'Un1':iU1L oU1~~Lnu 
" n11~~ n1':i n11i bfl11~'1-1LLG'l~ n11LL3~\IC.JG'loUBlJ6'11 'U':iULL UU L :a.:~~'U.yj \911lJoJI1lt:IU1~3.:JfliPi1\l") LL6'1~~1ll11t:l " "' , 

L ~all 1mLLG'l~C.Jii1llc.Jii11'WoU BllG'l~.:~.U a lim :a.:~~'UvluG'l~i'a:wG'l L :a\lm':imt.~vl Lnu 11 L tl'W~1'WoUBll6'l ~.:Ji'a:wG'l~'l nl.'l11 
'lJ 'U 'U ~ 'U 'U 

31ll11t:l'll1t.13UU~'U'Un1':i~~~'U 1~ n1':iLLm '1.1Ufii'III1L~t.l1tlUn1111\ILLC.J'U L~B 1 m~oUBl!G'l'll1131':i.yjij 
, u " 

t11~~VJ6mw 



; 
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U'l~U1'VIiB11a 1 'U'l~tJtJ GIS .. 
'.i~uua1'.ia'I.JL'VIPI.nilP11al'l1LLu~-ilm.Jc;JaamiJu 2 'lJ'.i~L.nVl ~a 

" " 
1. -ifa11m:a~~'U~ (Spatial Data) ~~bU'U-i!mm~L~c.n-ifa~nul'i1LLvt'll~~~~"lla~-ifm.ml'h~6) 

'U 'U '\J I 

'U'I.J~'Utan ~~-ifmJm:a~~'U~a1111'.imLa~~aruGi'n~ru1~ 3 '.iULL'U'U fia . 
._ 'U v 'U 

-~~(Point) L'li'U ~~~h~YW1'U1c;J, ~~~vt~U1'ULLc;J~~~~h~L1CJ'U LU'UI'i''U . , 
" - L~'U (Line) L'li'U ()'U'U, LL~U1 LLc;J~L~'U'VI1~L~'ULVh 

- ~'U~ (Polygon) L'li'U 'l.la'UL"lll'ln1'.iUflR'.ia~, ~'I.J~thhl LLc;J~~'U~eJ1~CJ 
2. -ifm..Jm :a~firuGi'n~ru~ (Attribute Data) LU'U-i!a11m :a~RruGi'n~ru~VI~a-ifm.Jc;JLJ'.i'.iCJ1CJ 

'U , 'U ~ 'U 

~~uam1CJc;J~LBCJ~"llm~rua1Jlli!~'U~,r'UI ru 'li'NL'Jc;J11~nmVIi!~ L'!i'U -ifalJmh'U1'Utl'.i~'IJ1n'.i, -ifalJa 
o Vall V '!I tJ..J,q iJ~ V 

~1'U1'Uc.J u1CJ LLc;J~"lJeJ1Jan1'.i~ 'li'VI~'U L 'UI'l'U 
" " 

~~L~'U"llB~ie11auuu Vector fie . .. 
o LLa~~ 1R'.i~a~1~'ifellJa L :a~tJ'.i1 fl!J n1'.iW1~~ · fi~ L VI111~G'l1VI~'U 1 ~LL VI'UGlfl~W~"ll a~~'U~~~ij 

'l.la'UL 'l.ll'lR~ tA'~l'i'11 ~a1111'.iULL u~'l.lau L 'l.ll'l"lleJ~~'Uvtl~a~1~i~L~'U 
o 1R'.i~a¥1~-ifa11c;J n~~~~~ hM-ila11c;Jii"ll'U1~L~n~~ 1 ~~'U~G'l1VI~'U n1'.i~~Lnuuav 

" " 
o 1"11111L~a11 tv~vm t V1 t ~ la~a1111'.imh 1~R'.i'U~1'U~1CJn1'.iL ~a11 tv~Lb 'U'ULR~a"lhv 
o iim111unl'i'a~ 1 'UL :a~ mTwYln ~~a1111'.iuLL V1'U-ifa11a l~a~1~iim111LL~'UEhL :a~l'i1 Lb VIti~ " , 
o a1111'.iuvi1m'.iA''U~'U m'.iLLm "ll LLa~m'.i11~ifmt11 tlnu-ifa11am1vlYJ mLa~"'n~ru~ , 

~~~B~"!!B~ile11mtuu Vector ~a . .. 
o tm~a¥1~-ifm.miuia'U 

" 0 0 

0 n1'.i'.i1l.JLLc.J'UViLL'U'UL1nLI'la{VIa1E.J I LLf..i'UVI~eJ'.i1l.JLLC-J'UVi Vector nu Raster ~1CJltb1~ 
V q I 

~a'Ul.JI"111l.JCJ~CJ1fll.J1fl • 
o fl1'.iVl~aau~1E.Jm'.i"il1aa~am'Um'.iruvi1Mmn L~'.i1~LLI'ia~VItbE.J'l.la~bLt.~'Uviii 

tR'.i~a¥1~vi1'11~n'U 
o n1'.iLLa~~LLa~n1'.iL~CJ'ULU'ULLc.J'U.yjL~E.lf·l1H~1E.Ja~ t~mu~1~L~a\ila~n1'.ibba~~~Lba~ 

" 0 
QJ Q.l d"Cil.q 

aruc;Jn~ruVll.lRrum~a~ 
v • " 

o b VIR t 'tJ ta~'llil~dii'.i1R1bb ~~ t~mu~1~~11'i'a~ 1 ~~.n{~bb 11LLa~~avJI'l LL 11viiim111 

iv11mtafl~an"Mru~LU'Un'i~ (Raster Data) ~a-ifal.la~ffiR'.i~a¥1~LU'U'!ia~LVI~m..J .. " 
L1mr;h ~~m~ vt~a Grid cell L1ml'lmda~n'U1'ULL'U1'.i1'ULLa~LL'U1~~ 1'ULLI'ia~~~.n1~a1111'.imnurh1~ 1 

fl1 1"11111~1111'.imba~~'.i1CJ(l~bBCJ~'l.la~-ifm.m:ff'Ua~ n'U"ll'U1~'l.la~L~a~ ru ~~~ n~~U';f~fleJ'U:ff'Ub U'U~1'U-ifal.Ja 
" 

'lJ 'U , d.lJ 'U 

Lba~~l'i1Lb VIU~'ll~if'U • 
n1'lsifeuiuii'BlJit (Overlay Function) 

m'.i-ifm.t~u-ifal.Ja L U'U.ff'UI'la'UVI;j~viG11R'ruLLa~L U'U~'U~1trvi'11 tJ1 'U1~'U'Ua1'.ii?l'Ub VIP! , v ~ 

.n:iJP11al'l{ VIGlfl fl1'.iA a n1'.iU1-ifa11aviiia~b -ff1111'.i111 n'U~1mLV!ci~-ifal.Javiiia~VIa1nVImE.J b ~a 1m 'U fl1'.i 
'U \1 \J 'U 'U 

l'l~~'UhbLtlUqJV11 (Decision Making) 



; 
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~ann1~tun1~~auiuia~a .. 
1~tJ~11 U1 um"Jim.J~ueifa:uaLLe.J'l.l'vi-;u~e:n~mJ~I'ifl1U (x,y) ua~eifa:um "8.:JU"J"JtJ1tJ';ij~ nn 

'U , '\1 \1 'U 

af1.:J:ffu h'll.i vt!K.:J-;u1nviL 11vi1m1 overlay 1 'U1~UU?l1"J?l'UL Vll"lniii"11?1V~{m"Jim.J~ueifa:uam-;u-;u~ 1 i 
v v 

m~U1'Ufl1"JVI1'lLa"UflruV~ (arithmetic) (L-du fl1"JU1fl, au, ~ru, Vl1"J) vt1vV~"J"Jfli"11?1V~{ Logical (L"Iiu AND, 

OR, XOR, etc.) 

~ULL UU"liB~flTa~auiutia~a 
.. .. 0 

~ULLUU"llB'lfl1"Jiau~u-ifalJa 1~LLf1 m1vi1 Buffer, fl11~~-ifv1,1a-Clip, f111L~a:ul'la 

LLe.Juvi-Merae, fl1111:Ueifa:ua-Dissol ve, fl11"ll:ij~eifa:ua-Eliminate, fl1"Jaui'a:ua-Erase, fl11iau~u 
:::, 'U '\J '\1 

-ifa:umLuu Identity, m1iau~uia:umLUU Intersect, fl11ivu~ui'a:umLuu Union, fl11Vl11~tJ~VI1~ 
'II v v 

"J::vt11.:Jia:ua 2 Theme-Near, m1uruu1.:Jia:ua-Update LL'U1"J::tJ::vh.:J~1tJ Buffer - Buffers selected 
v ' 'II 

;<, 1"' .I "" ~ ).Jo 1 .J .., • features Lu'Ufl11Vl11~tl:IVI1'l V!Vl1.:J-;u1muuuun:ui"!1?1VI"J (Featues Vlfl1Vl'U~ ~tJVIfl1"J';ij~VI1 Buffer 
v 'II 

LU'Ufl111Lfl11:1,_,~uviLVim 1 Theme ua~LU'Ufl11?1~1'l~'Uv!l!e:Jme:Ju Graphic Features (point, Line 

and polygon) "lle:J'l 1 theme vl1~il~L~Bfl1i'm.:Jci1'U Vl1fl1:u1~L~e:Jfl-;u~vi1 buffer ..X'l theme e.Javlt~ru 
Ae:J theme 1vtli vlii"ll'U1~fl11:Ufl11'l"lle:J'l~'Uvl-;u1niPi1LLVlti.:JviL~e:Jfl Lvhnu"Uu1~"llm Buffer vl1~ti1vtu~ii 
vtti1tJLU'ULllV~1 ~.:JV~111.:Jv! 2.1 

c:\'l) /r .r. 
j(,l 

~ 
t 477 • HAA
~ ;'J,~fl 

.......-..., f ' 

khanitha
Rectangle

khanitha
Rectangle



. . 
~ij1':i1-1ifi 1 fl1~~"11B~n1':i~8'1.J~UoUB:IJ~ 

'IJ 

Input features II Overlay features II Operation II 
r=========~r.======~~l 

Result 

Identity 

Intersect 

Symmetrical 

difference 

Union 

Update 

16 
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c.CL~dd II 

~a'I1'U'Jlilfl'VILntJ1"1.1e:J'I 

Pant et al. (1973) flm~n-wu·hil1t!1t!il1"1.1t!~~'Wuamh1t! 100 U1'U vt~tlfl1 Bl iJ~"'tJ 
" n1\~a.nn ~.:m~ o- 457 U;.)~tJ~LMmiB.:~num':i':i~U1~'1lmhflH'L~B~mam).:~1aJwnum1-a'~ LL~ll11tJ'I1t! 

-wu~'tht~~1tJL1flHi'L~B~BBmht!1t!l.l1n'VIn~t!~ri1 BIG'1..:Jn11 50 u~~ Bl ~1n11 20 ;.]~'Wuerthm!BmWtJ'I 
'\J , 'U 'U 

2 - 3 11tl ~,,rt!~1 L Ut!(;]t),:JlJ nT~~(;llt!11Gm1Ltl11~1~bfl~lJt.l':i~~'VIITil1'W~'I l~t!n111'l'j11iJL :Btl 1 t!erth tJ 
'U 

LLa~Ltl1'~~1'1tJ'I'W1VI~ L ~tl 1 ~L tJw;1ruru1ruL&i8t!n111~U1~LLa~n11fl1Uflll l 1fl1~ath..:JiJt.l':i~~VIITil1'W , v v , 

~~~ ~t!VI'fLLG'1'1 LLG'l~flru~ (2536) lil1fln11fin~1n11LL'W~m::~U1tl'1Jtl'ltl'la1tl1 t!"'..t!UVI"li1'1 • 
'W.I''I. 2532 - 2534 1vi'~1LUt!n11~11~1111iln11LL'W~m~;.)1tJ LLa~~"'..Ufl11ll"'..fl"'..ll'll8'1tJ'Ia1tJ1t!"'..t!UVI'll8'1 

, , 'I 'I 

il1fl~~1t!aamumLvtiiB il1fl~~1t!atJn LLa::mfl1(;] l~t~1fi Visual Larval Survey LL~1A1t!1ruvt1fl1 

~"'..Ufl11ll'l1n"'..ll"'..B'ItJ'Ia1tJ1~LLn HI , Cl ua:: Bl il1'11t!~~vi1m1~111~LLU'ILUt! 5 "'..U~ ~8~ll1vtru, ~ll , 
, , 'I " QJ 'I 

~..:J61iLllt!l'i , ~U1t!1B'I'll1(;] LLG'l::il1'1Jt!~~t!., 1~~1Lut!m1~111~ 64 vtalu1u -wuvta.iu1tJffia.iiJaml1tJ'ImtJ 1 cu I '\1 'U \J , 

vta.iU1t! .fl1"1.1t!~~ll'WUG1ntl1 tl'la1tlll1fl~G'1~ l~t!il1fl~::1t!Btl nLUtl 'IL vriia il1fl~::1t!Btln Lba~mfl1(;]'Wu 
'U 'I 'U , 'I 

LIJ~tl 1.29 , 1.32 LLa:: 0.581 U/U1t! ~1ll~1~U fl1~-ilufl11ll'l1fl"'..ll'll8'1tJ'Ia1tJ8tJL t!LnrusnG'1'1~'1 3 il1fl 
'I 'I , 'U 'U 

l~t!rl1LIJ~tl Bl lJR1 225.14, 189.75 LLa~ 106.44 ~1ll~1~U 
Iii~~ ~t!VI1LLG'1'1 LLG'l~flru:: (2540 ) m1fin~1'1111~1U1t!~1t1~1'1VI~t1~1t!1t!U1t!~ 

L vtll 1~G'1ll 1 t1m1~1 11~Uvt11tl LL uu m1m~~1tJ~1 LLG'l ~ m ':iLL t.IG'l'loff BllG'lil1"1.1t!~~'Wua ml1 tJ'IG'\1 tJ ~1vt~u 
'U '\J 'U 'I 

U11tJ1m t!n11VI~G'18UV11'1G'1i"\~ ~G'ltl~lilt!LmtJULVitJUn11~1111ilfl11lJ"'..fl'l1lJ'Iltl'ltl'IG11tl 3 LLUU ~tl ~111;.] • • • 
G1ntl1 hJ LLG1~~1L~ll1tJ'lltl'ltl'IG11tl ;.)1fln1111U11lJLLa~~1111i!G1fltl1tJ'Ia1tl 73 LLl'i'l vl1 n11LU1tJULVitJU 
'U 'I '\J 'I 

0 .o::::to ~ ~-- ..:!.11 Q.J I .o::::to I 0 1..1 ..J 
n11G'11111ilfl11ll"'.. fl"'..ll'll tJ'ImG11tl c.JG'ln111 Lfl11~VIVI1'11;'1 tl~ LL UU La tlfl~18tl1'1 L "'..'IG'1ll 'WU;.] 1t!1t!U1t!VIfl11 

~11T'illJR1 30 - ~8· vt6l'l 1~VI1'1t.lfi~LLt!~U11'1X~1111il 40 vt6l'l~el~t!~VI~Bvta.iU1~ 1ULLUUn11n1~\11tl~1 
d.J 'U 'U 

"'..B'Iil1"1.1t!~~'WUG1 nJ1 tJ'IG'\1 tJ L Uti LL uu nrill \11 n n11L t11t~u L Vi tJU m1Gi111\IG1 nJ 1tJ'IG11 m tlt~1fi~L vtl.l1~G'1ll 
'U " , 'U , 

~1;'1~ 18'1G'l'lll1 fl8n11~111;.] hJ LLa::~1L~ll1tJ • 
~~~ ~tJVI1LLi.'l..:J LLG'l~flru~ (2543 ) ;.]1nn11fimniallG111m~atJ~1t!1tJeru1t~hfl 

" 'U 

H'L~B~aamLG1~t.l1ll1rutl1~t!~ B. t.I1~VI1tJ Iii. t!fl111"1.1~ll1 'WU1t.ILLUUm1Lfi~ hfl Hi'L~B~atJn~ll~t!5nu 
'U 

n~mG'l LLG1~\11fln11Gi111\ltl'IG11tl 4 ifi~B ~111~Uantl1 , ~111;.]1-IJ , ~1111il~1la.i..:J LLG1~~111\1~1L~ll1tJ c.JG'l gi'U , 'U 

n11~111;.]'WU11 U1~"1.11n1tl'11~ tl~.n lJ~1t!1t!ll1fl1 t!"li1'1fl~~8t!LLG'l::n~n'l1 t!"li'J'Ifl~~t! LL vtri'IL 'Vl1~~t!LJ~ 
'I ""'1\J ... 1\J , 

~1A'ru ~a ~llnut1..:J61iLllt!l'i c.~~~tJ'Imt~l~fi.,{atJn~ 79.32 "'..B'I~11a.i'l~'lvtll~~~111\l "' . . 
Theeraphap C. LLa~flru~ (2003) 1~~111;.]~nJ1~'1n1tJ lt!~t!~ 5 il1fl 'lle:J.:Jt.l':i::LVII'llVIt! 

tl1::nBu~1tJ il1flLvtiiB il1fl1(;] .fl1fl~~1t!aan mfl~::1tJaBmutJ'ILvtiia LLn::mflnn1'1 l~tJ~111;.]1t! 

m'l1t!~ L-dt! LL;.]tlt! Lvt~t1ntl1 LLn~'Vlmi.'l~n1~J1 Ltlt!(;]t! 'WU11 fl1~"1.1ilnntl1mG11tJ HI LLa:: C11t!.rnflfln1'1 " . 
I .d I I d I I 

~'lfl11il1flt1t11 i.'l1t!fl1 Bl VJflil1flllfl1~'1fl11 50 

n11U1~~n~1~1~UUG'111i.'lt!LVII'IV11'1JJ:WI'11G'1~{ (Geographic Information System: GIS) 

,!t! U1~LVII'11VItJ1~fifl'I~11~U1~1VItJ1'1JtJ'Ibfl1-ffL~tl~tltJn (m1~~tJ, 2536) l~t!n11U11~UU satellite ~ 
~B11 The National Oceanic and Atmospheric Administration (NOM) ~i.'l1ll11tlfl1t!1ru"'..t!1~~t!~ 
"'..B'IU11 t!LL~n~~'lvt1~'1ltJ..:Jti1~L VI I'll VltJ 1111~'~ L t.IB{ L~t!l'l~t!~U1Bfl~1tJ L f1at11iBllG1~'1 nG'l11111fi n~1fi'1 

'IJ 

B~n11W"'..B'In111~U1~'1JB'I L':ifl Hi'L~B~aan t!Bfl\11fld GIS ~'lnri11fl'l11llt:i'lat.lmru~L1tJn11 Global , , 
Positioning System (GPS) m1 m t1n11fin~1L 61i'l':i~U1~iVItJ1'1Jtl'l~'l1t!L '1l~VI~U1t!'lltl'l~t!~~-:Ja~1'1 
( ~..:Jvt1~ ~1 n) '11t!i~ tJ r1 ~'~d~ a-l1-d1 tJ 1 t1 n1 1~1 L Ut!'l1t!vl1t! m1fi n~1~t!~~ilfl11ll L~tJ .,~a n1 11~u 1 ~'liB 'I 
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t~'lmmu'l~ hfl1-u'~~a~aan ~tl'UhJa~1'1ih.l1~~VI5.rn'W 'UeJmnnUiJ'Ii1m11l1~m GIS l-n1-tib.Jm':i~mn , 
'Wn&im':i:l.Jf111t:Ja:l.J~'Ulj'llel'ICI'I~rleJ1l-1~n~ hfl:l.J1~1~'1t~ ..r'IU1~111~el1~fl~el'lfi el GPS ~oU1m'li·:m vh1l-1 "I , , 

v dv.t:f..:~ ~1 '.c:l .q ~G.J '1 
~1'U'll eJ:l.J~VIa':i1'1'll'U:l.Jfl11:l.Ja:l.J'U 1ru 'U fl1111'1 ~~t:J'U n11 fl1'Ufl :lJ t~'l n eJ'UWil ~~ ~ 1ru ~(;J:l.J1 t~ ~~~~ na ':if! 
dJI 'U 'U , , u 

(Sithiprasasna et al., 2005) ~1'Um11l1~m GIS m1m'U~'Uvi~111~ (~'lvr)m1'1J't.{n ~1:l.Jtl'Uf111m1~VI1'1 
l-1a'1'\.Ji)U'&im1vhm'Uf11':i~'UiJ'Um':i&i~~~el Dengue virus-infected Aedes mosquito ~~el'li1t~1'Um1~~1 
1~1'~~~~~fi1'Ufl:l.Jt1111~'U1~'lleJ'I11fl1-u'~~a~aamr'U 'W'U":h'l.l1~a'Ufl11:l.J~1~ ~~ 1 'Um11·a\ U'U Epidemiologic 

tool ~~m~eJ'U 1l-1i1m1~'11'Un'Uam'Um':irum':i':i~'U1~'llel'lb':iflli~~el~eleln 1~~ U'Uel~1'1~ (Sithiprasasna et 

al., 2004) 



19 

"'n~ru::: m 'j ~ 1 L tiu..:t 1lJ~::: L uu m:::u 1lJ fl1'j"Pi n ~11 :il t.1 L ~..:ttl l)'IJ~ m 'j LL tJ uiJ ~1lJ ~1l.J'tl a" 

U'j:::'/11"11lJ (Participatory Action Research) an~..:tcJ\IbUlJfl1'jtl1'VIlJ~f111lJ"1lJ1'jfl1tJm'j\l'j"UJ1n1'j 
m11J'i m1l.JL~m"'11ru'tla..:tf!ru:::m:il't~ Vtti1t.~..:t1tJ~L~cn-ifa.m~:::tJ'j:::"'11"11tJL-if1~1wi'tJ .fft~l'latJm'j~1LtitJm'j 

~ u ~ 

... .,. ~I ."1 ... I ..~... I 'i 1"... "" ... ..1 ..1 ... ... 'i 
fiB f'lfl~1f111lJ~ulJlJ1bb~:::u~~t.l\911\lj Vll.Jt:J~I'lel~'jfl 'tlb~B~BBfl ~1nLBfl"1'j bb~:::\11lJ1~t.IVIbflt.I1'1JB\Ifl'IJ~'jfl 

1-ifL~ eJ~BBfl bb~:::'j:::'IJ'IJ "1'j"tlb Vlf'li1lJf'11"1'1{ LL~ :::vhfl1'j'j1'1J'j1l.J-if ellJ~~..:t-ifeJlJ~ b ~\1-«tl~ bb~:::-lf ell.J~ b ~ \1 
'\1 \1 'U 'U 

... .. 0 .... .... 0 .I 1 X ..1 ..1 I 'i 1"... .. 
flru~n~ru::: L'I"'BVI1n11"'j1\l\i1tl'tlBlJ~ LL~:::VI1n11u'j:::l.J1~t:J~ tlfl1'j"V!1'1"1t1VIb"t.I\I\91B~'jfl 'tlb~B~BBfl b'WB , ~ ~ 

L utJ'j"ULb uu 1un1111\l bbt:.~tlbbm 'tluruV!1 
~ u 

Ji I 

3.1 'Wt1Viftmn 
«t1~Pin~1 ~a :il'..:tVt1~aum1"11liTU vl1n1'j~~b~anVtlJU1tJ~iJ'j1t.J..:t1t1~u1t.~"""~ ~1u1t1 

.. '\1 '\J \J , 

1 VtlJU1tl ~BV!lJU1lJvJ\IL~lJ LL~:::VtlJU1lJ~ih1t!\11ti~U1t.l ~1tl1lJ 1 VtlJU1tl ~BV!lJU1ti~Btlfl~1\ILV!UeJ 
'\J" 'U , 'U \1 'U 'U 

Jt d.::t :; ~ 0 'v 
'j1l.J'I"'t1VIf'lfl~1VI\I"tl ~11..111..1 2 Vll.J'IJ1tl 

~ 

., 
1 m'j"Ei'11'j1~m1lJ"'1n-zllJ'tleJ..:t~m.11t.~..:t~1t.J 

.. , 'U , 

2 n1'j"Ei'11'j1~R11l.Ji' LL~:::'I"''l~n11l.Jn11Uel\lfltl hf11-ifL~B~e:Jelfl 

3 1 LR'j1:::~VI1~ti~L~t.l\l~ B L 'j"R 1-ifL~eJ~ BB fl ~1 t.J'j:::tJ'Ui1lJ"11"tiL Vlf'li1lJf'11"\91{ 
~ " 

IV 

1.n1~a1~1~R11l.J~n~l.J~a..:t~nu1t~..:t~1t~ , ' ~ , 
1 v11m'j6'11'j1~~mY1m~1t.J1tiL'tll'l«ti~Pin~1 t~mLu..:taamtltJ 3 '111" ~a '111..:tnBt1 " , 

'j:::'IJ1~ (l.Jn11fllJ-LlJ~1t.ltl 2559) L~mntJ-ifB:!J~1t1L~BtlblJ~1t.ltl 2559 LL~:::'Ii1\l~lJn1'j'j:::'IJ1~ ('W'l~i11fllJ-
a..:tV!1fllJ 2559) L~mntJoUBlJ~ 1t1L~BtllJfllJ1t.llJ 2559 LL~:::·Ib..:tVI"'\I~lJfl1'j'j:::'IJ1~ (fltlt.l1t.lti-Btl11fll.J 2559) 

~ , 
l~mfiu-ifalJ~1uL~Btll'lmfllJ 2559 " , 

2 vl1 n1 'jtJtJVi n-il Bl.J ~ 1u 1 ua111~ ~ ml1 t.J\1~1 t.~ml.J LL 'UtJlJ1 1'11\i1lJ'tlB\I m:::VJ'j1\l 
'U 'U 'I ~ 

"1fi1'j"UJ"'tl l~t.~utJVin11'1"1UV11B1lJY~u~nJ1t~\lmt~ LLJJ'WtJ~nJ11 tli11-zJtl:::~6'11'j1~LVitJ\I 1 1'111 ~~whiJ 
, 'U • 'U 

~ntl1~..:tmt.1 L~m~1n11~ntl1~1t11Vtqj1tlm"'1tJ:::~:::LUlJ~\Imti"'1U~ A Aegypti (Hlaing, 1998; Tonn, 

1970) 

3 1 tiLL~~:::VIlJU1tlvl1fl1'j~lJLL~~:::VI"'\If11b1Bt1Lb 'IJ'UL~anl'i'1BV1\IL ~\l~l.J 'iat~~::: 70 V11B " , , 
l.J1 nn11 'tlB\1~1tl1tiVI"'"f11L1Bt1~\IV!lJ~ 1 tiLL~~:::VtlJU1tl t~CJ 1-if156'11'j1~1'11l.JLL tJ'UlJ11'11\i1tl'tlB\IB\Itlfl1'j " ~ 

Btl1lJtJL~n (WHO) ~BiB Visual Larval Survey (World Health Organization, 1972) L~tJfl1'j"Ei'11'j1~1t1 

i11"11tl:::~lJtl1oU\I~\Ii11t11t1thlJLL~:::'U1L1UJtlelflU1tl L'litl ~l.J, ~1lJ1B\I'tl1~, t.l1\11flt!lJ!>l LL~:::m"'1tl:::~tlj , " 
\911lJ~OZJua111~~ntl1t.J\1~1t.l House Index (HI), Container Index (CI) bb~::: Breteau Index (BI) " , 
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4 Lnu~1LL "'tl~wn~"'~~fi1L1en.i~l'i1m1r;hn~" ml1t~~a1t1 1 'ULLI'ia:::"'lJ'hu 
~ ' ~ 

~1mfi~B~ GPS (Global Positioning System) ~a1~a~nu~u~~~~uu~u~htan 
m1iLfl11:::v1-ffmm-ffi~~1nm1ii'i111~amht~~mtJ ~~~:::~11~1Twu"'1a111l"luaml1 

'U ,. , 'll 

~~mtJ~1:Uil1'll'U:::I'i1~'l m~n1"'t1~111.urh HI Cl LLa::: Bl l'i1m1tl1::::u1mm1~vi'~if 
1) House Index (HI) 

. ., 

HI = ~1'U1'U'tht!Viii'f111~WU(;!f1t11tJ~a1tJ X 100 

2) Container Index (CI) 

. ., 

Cl = ~1'U1'Uil1'll'U!:::Vi!i'f111~WU(;!f1'111tJ-:Ja1tJ X 100 . ., 
~1'U1'Ufi1'll'U:::Viii'i111~~-:J"':U~ 

3) Breteau Index (BI) 

. ., 
Bl = ~1'U1tlil1'll'U:::Viii'i111~wuan'll1tJ-:JmtJ x 100 

tl v ""'tl ~ ..1 • ~ 'i 1""" ~ f111LL ai:.J(;!'llfJ:U(;!LWfJ 1!:::L:U'Ufi11:ULii'ftJ-:J(;lfJf111Lfl~ b 1fl 'llL(;!fJ~fJfJf1 W~11UJ1~1f1 
.~ 

rhvi''lluaml1tJ-:Ja1tJ'llfJ-:!~1 Bl L~tJLLU~LiJ'U 3 1:::vi'u f.iv 1) ~1 Bl ~ 50 i1m1:UL~tJ-:J1:::vJU:U1fl~ii'f~ 
~ ' ' 

2) fl1 Bl vtJLU'li1-:! 6-49 ~a-J1i1fi11:UL~tl-:!1:::vi'uti1'Uf1a1-:! 3) fl1 Bl ~ 5 ~a-hi1fi11:UL~tl-:!1:::vJU~1 
~ 

A1 HI Lb(;!::: Cl Lfl'U~f)tJ(;!::: 10 ned1i1fi11:Ub~tJ,:j(;'1-:J 
'U 

2. fl11:uf LL"::~q~m1:Un11UeNn'U 11fl1oHL~v~emn 

1 m11'ui'LLa:::w~~m1:Ufl11Dv-:~nu L1fl1-ffL~v~>mvm tlum1Pim~1L ~-:JW11rut11 f111Lnu 

-ffa:ua L~tJ 1-ffLL uua:um~ru b tlum1L~~fJULL UUt:n:U~fJU ~-:)~ n~ru:::'llfJ-:ILL uua:um~rufl1fJUflii'l:Uti1:::L~'U 
~ ' 

"'~n f.ia -ffa:ua~11tl'llv-:Jtl1:::'ll1'll'U1'U~'U~ R11:U1'L~tJ1tlUtJ-:Jii'l1tJLLa:::br~1-ffL~B~vvn ~Pl'Ufl~ LLa::: 
~ " ' 

\"l~~f111:Ufl11DfJ-:Jtl'U L1fl1-ffL~f)~f)f)fl 

2 n1"''U~'llU1~'llt1-:J nii'i:U~1t1~1-:!L ~ati1::::U1UJrl1 LO~tl'llt1-:Jtl1:::'ll1f11 ~1f11;'1:U m1'if 

n = 

""' L:Uf) n 

N 

()2 

e 

z 

' 

[e 2 (N -l)]+[Z~a-2 ] 
2 

'll'U1~~1f)~1-:J 

'll'U1~tl1:::'ll1m ( 'ii1t!1U'lt1~-:~fi1L1au) 

rl1 LL thti11'U'llv~tl1:::'ll1 m . 
fi11:Uflii'l1~Lr~~auii'f:uu1ru'lla~m1u1::::u1ruri1 t~tJ 

~ 

n1"'U~ 1~fi11:Ufi(;!1~Lfl~tl'Uii'f:UU1ru'1J.JLfiu 0.3 
'U 

fl1ii'f~~:u1(;11~1u.mtJ hi1i1-:~tln~~1:::vi'uumh9ru o os 
Q v . 
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3 11'1J11llim.Ja 1 'UL~m.d}U1flll 2559 ~1tJiB~l.lfi1~Uhhvi'U1fl1'1 L'ia'UVI'ia~1LL VI'U 
" 

fi1'1L'ia'U ~at.1'1 'U~'U~LLa::mJmu.~1 'W-U'at.~n'h 6 L~a'U m1~llfl1~ru~::~a~ 1~1'ufl11ll~'UtJall"1la~cr!:H' 
" " \J 

ialla iallavh~~::dJ'U'Vln~m1ll~Lflt.lvl1ll1LL~11'U·1h~1::tJ::L1a1 1 tJ lii1'U1'U 159 'll~ 
'U 'U al " 

4 Lfl~a~liavi'lm'Um1i~tJ Lthmuu~llm~ru 1~mLtl~aamtl'U 3 ~1'U 1~LLn 
1) u.uu~llm~ruiallavi'1 hi 

\J . 

2) LL'IJ'IJ~llm~rufl11l.l-rL~mnuhfl1iL~a~aan LLU~1::~Ufl11ll~LU'U 2 ~::~u ~a 
~ \J 

L-H'U~1t.l (1 fi::LL'U'U) LLa:: 'WL-H'U~1t.l (0 fi::LL'U'U) f111LLU;;tj;..j;;tfl11ll~L~t.l1tl'IJ hfl1iL~a~aan 'W~11ill1~1f1fh 
\J 

fi::LL 'U'U~1ll~1nm~l'la'IJLLU'IJ~llm~ru 1~mLtl~~::~Ufl11l.I~L U'U 2 ~::~u fl11ll~atJ'1 'U~::~u~~ LLa::fl11ll~ 
'U 'U 'U 'U 'U 

atJb'U~::~'IJ~1 
\J 

3) LL uu~llm~ru'Vl~~m~l.lm~ua~n'U 1 ~fl1 iL~a~aan LLU~~::~u'Vl~~m~llm~ 

ua~n'Uhfl1iL~a~aamU'U 2 ~::~u ~a tJ{jmi (1 fi::LL'U'U) LLa::hJtJ{j'\J~ (0 fi::LL'U'U) f11~LLU;;tj;..j;;t'Vl~~m~ll 

m~UB~tl'U 1 ~fl1 iL~a~aan ~::'W~1~ru1~1f1fl1fi~LL 'U'U~1ll~1f1f11~1'1a'IJ~llfi1~W LL U~~::~'IJLf1 ruen "1Ja~f11 

fi~LL'U'U~eJ~ll1nni1~at.1a:: 80 ~ai1atJ'1'U~~~u~-:J LLa::-U'at.~n11~atJa~ 80 ~::~u~1 
\J \J 

5 f11~VI1fl11l.IL ~mY'U"ll a~ LL 'IJ'IJ~llfl1~ru 1~ tJiB~lltJ~::~VIt Cronbach 's Alpha 
"' ' 

coefficient LLa::m1~~B'Ufl11lll'l~~"1Ja~Lilm'l1~1f1~L:fitJ1'l!1ru :il1'U1'U 2 vi1'U 
\J u 

6 f11~iLfl~1::~ialla1im~LL'ilf1LL~~fl11ll~ ~atJa~ fl1LO~t.l LLa~~1'UL~t.I-:JL'IJ'Ull11'1~;31'U 
\J ~ 

LLa ~1 Lfl ~1~~VI1'U~~tJ~lifl11l.l~ll~'U1jtl'IJ'Vlfl~ n ~~ll f11~Ua~tl'U LLa~ f11~~1~1~a mJ1 t.l~al t.1 1~ t.~1 -if f11~ 
"I " , 

1Lfi~1~~Via~~1LLU~ (Univariate analysis) LLa~iLfl~1~~f11~t:l~t:laCJ'Vl11~ru (Multiple logistic 

regression) 

3. 1Lfl'i1::~~'U~b~EI~~B hfl 1 i tiiB~BB f1~1EJ'i::'IJUfllh11'Hf'UL VIA .. 
m~iLfi~1~~~'U~L~tJ~~a 1 ~fl1 iL~a~aan LU'Um~th ~~uu11llVI L~'U~~~~m~ialla 

\J 

VI1''Vlm mu~~ll'll1~ LLa ~~~ LL 1 ~~all 1 u~u~Pi m~1 1~ t.~a 1~ tJfi1'Vl ~1 t.1 m1 L Vi tJl.l fl11l.l a:: La t.1 ~ ~-:J Pi n~1 
\J 

~f1t.lfi1'Vl"1JB~~u~ LLa~fl11ll'llf1"1Ja~Vl'll'Vl~~ruLLa~ LL V1ci~J1~~~L U'ULL Vlci~L 'Vl1~~u6a nJ1t.1~a 1 tJ G1'1 Vl1'u~~uu 
'I 'I'U 'I 

~1~~'UL VJI'lfliif'11~1'1~ '1l1t1 1 'Um~~~Ln uiallmL6'l ~m~iLfl ~1~'1-1-ffalla 1~m ~all 1t.~~-ffalla L "li~fl ru~ n~ru~ 
'U 'U 'U '\1 'I 

(Attribute Data) LLa~iallm "ll~~'U~ (Spatial Data) 1 'ULL~a~m~1~ll1 L via 1 vrL U'Uial.la L"li~~ll~'U6~1t.l 
\J \J 

1tJ~LLf11l.l ArcGIS 

iLfi~1~'1-1VI1~'U~L~tJ~~a 1 ~fl1 iL~a~aan1m oifi tJ~LLmll ArcGIS ij.ff'UI'la'U~-:Jd 
1) U1L-ff1iallam~~1f1f11)~'1J'Wtl~VI~~fi1L'iau~1mfl~a~ GPS vi1m~~~1-:J 

\J 

1'11~1~-&'al.la tJ~::nau~1t.~-ffallaU1'ULa"1l~ ~aVIllU1'U ~a~1ua ~mhfla 
\J \J \J 

2) '\J'UVinial.laanJ1t1~a1 t.1 1~t.~'\J'UViniallaU1'ULa"1J~ ~aV1llu1u ~a~1ua 
'U 'U 'I 'U 'U 

~mJ1Lfla LLa~-ffallafl1'l!'U~~~1~1~'VlUVI'ia 1ll'Vlu6'lml1t.~~mt.l 1 um~1~~1uoffal.la 
'U 'U • 0!1 'U 

3) uuVinial;jaf11~~1~1~~1 f1 LL 'IJ'IJ~B'IJ t:l1llf11~1'ujLLa::'Vl~~m~l.l m~UB~ tl'U 1 ~fl 

4) ~~1~LLe.J'U~"1Ja'IJL"1JI'lVIl.JU1'U LLj;..j'IJ~VI~~fi1L'iau1 'ULL~a~VIl.JU1'U LLj;..j'U~t:I'U'U LL61~ 
\J \J 

LLj;..j'IJ~LLVIci~J1 ~1tJ1tJ~LLf11ll ArcView 9.3 



22 

5) r:rh:JYl"iltJ1'4mlJ-ilBJ,~~ (Data Dictionary) 1~tJn11G'!h:Jfl11lJ~lJ-wtJu'lltJ~b'1JV1 

-ilalJ~ (filed) ~~-ilm.J~ boa~ fl rur:r n~ru~bb~~-iJBlJm oa~~ tJ~ 1~tJmi'1 tJ-iJ BlJmJTUb~'1J~ dJtJ~1 b ~tJlJ 1tJ~-iJtJlJ~ 
1\J 'U , 'U \1 "\J 

'l~VI11~1'11LL'VItJ~"il1mfl~B~ GPS u~~-iJalJ~~ ml1t1~~1t1 ~~:u~1~~1tJ-iJam~ 1 'lfl1-ilL~a~aan~el'1~a~nu 
'U 'U , dS 'U 

~tJ~11r:m 
6) 1Lfl'l1~~~tJ~b~tJ~!JitJ n1'l'l~U1~'1JtJ~ bfl1-ifL~tJ~€ltJn 1~tJvi1L'l~Vl~tJ~tltJBBn 

(Buffer) :U1ni'I1Lb'V!ti~'V!r:r~fl1L~BtJ~wu~nJ1tJ~~1tJ1tJ'l~tJ~ 30 LL~~ 50 LlJm LW'l1~r:rn~ru~'lltJ~tJ~~1tJ';J~ 
\1 ' ' "" 1•1 .J... ,J .. 1"' I ~~ .J I "" UtJ1tJ u1tJlJ1 bb~~bn1~Vl1lJG'It:l1tJVIlJ~'l 'll~t:ltJ ~11LutJ'l~tJ~VIL'VIlJ1~G'IlJV!tJn1'ltJ€ln'VI1ntJ'lltJ~~~mmL~~ 

n1'l'l~U1~'1JB~ 11fl1-ilL~a~aan L~Bvi1tJ1tJU tJ11 ii'lln111~U1~'1JB~ 11fl1-ilL~B~Be:Jn 
n11-w~tJ1~1'UitJlJ~ 1 tJn11DeJ~tltJLL~~fl1U fllJ tl~~1tlbb~~ 11fl1i L~tJ~eleln tJ11~UU 

dol 'U , , 

G'I11G'ItJL Vlf'l.fllJ 1"11?1 VI {lJ 1U1~ tJ nV~1 m tJfl~~d 1~vi1 n11~ n~1.fftJVl BtJm 1~1 L U'U~1tJ'1JeJ~ t U'Hbn'llJ\ItJ (i~ n11 
\1 ' 

-;ij'~m'l-iJtJlJ~ LL~~G'I1'1~1~UU~1tJ-iftJlJ~VI1~G'I11G'ItJL Vll"l.fllJI"!1G'IV!{ (GIS) 1 tJn11-;ij'~ LnU-iJtJlJ~ LL UU~tJ-iJtJlJ~ 
'\J cd '\1 'U 'U 'U 

(Layer) 1~ tJ LL tl~BBnV11lJr;r n~ru~VI~B Lfl1~?11'1~'llB~iBlJ~ ~tJ~:u 1~ vi1 m 1?11'1~fl11il~lJ-wtJu'l~VI11~ialJ~ 
\1 \1 

L61i~~tJ~ (Spatial Data) LL~~iBllm61i~flrur:rn~ru~ (Attribute Data) 1~LLn ialJ~m1-ru1LL~~wn~m'lll 
'\J , "\J '\J Dl 

m1ua~ntJ bfl1iL~a~aan iall~~ntl1tJ~mtJ 1 ~LiJtJialJm61i~~lJ-wtJu t~tJB11'1m'11V1iam~ (field) '1JB~ 
'U \1 , 'U '\J 

U1tJL~'1J~ LiJtJiBJ,~~VIr;r n (primary data) 1 tJLL~~~V1111~lJ1vi1n11eJ1~B~fl11lJr.1'lJ~tJTI ~1 tJ 1 U'lbLn'llJ 

ArcView 9.3 L~mDtJ~1tJ-ifeJlJ~'l~~utJ~lJ.fllJLL~~11~L111tJm1UB~ntJLb~~A1UfllJ 
cUI \1 .a 'U , 

~ .• ·~ 



m~Pif1~1BU1if11'HUL ~fl1-[b~Biile:te:lf11 'LI~'L!Vb~U11il bb~~ hi~~U11il~'lm~UUG11~1:1'Lib VIP! 
' 

flilP~11:1V~1 ~-:rvr)!ilaum1"11tnu fl.f-:~tlb iJum~Pin~1b :a-:~~uvl bb~~ 1~111~~uuG11~G1m VJP~flilm1:1V~1 
'IJ ' 'IJ 

-d'ltJ 1 um ~bnu~'lm'll.J.[m..m m~i bfl~1~'1-1.nal.Jmb~~m~t11 bi:1'Lia.nal.J~ t:.~~m~Pinti1bb ti-:~aa n b tlu 
'IJ 'IJ 'IJ 

... 
1. ~1~'l:Vfl'l1l.J"lln"lll.J"llm~nu1mil1tJ , , ,.. , 
2. m~~U~bb~~'Vl~~m~l.Jf11~umnu1 ~fl 1-nb~BiilBBn 

.Q. 6".J' _.J_.J I~ 1"'"" 3. f11~1bfi~1~VI'Vl'LIVlbG1tJ'IVIB b ~fl "'.Jb~BiilBBf1 

0 ~ 
1.a1~1~A11l.J"llf1"11l.J"'.lv'l~n'LI1tJ'I~1a 

1 1 ~ 1 
... ' ... 

:V1f1f11~~1~1:vial.J~~nu1tJ'ImtJ 'WU11VIl.iU1'Livi'lb~'LI "ll1-:~ria'LI~~U11il'WU~nu1tJ'ImtJ 24 
\J 'U , 'U , 'U , 

Vl~'lfl1b~el'LI (21.24%) -d'l'I~~U11il 'iJ1'U'l'LI 9 Vl~'lfl1b~el'LI (8.18%) bb~~VI~'I~~U11il 'iJ1'U'l'LI 33 
... 

V!~'lfl1b~B'LI (30.84%) ~1VI-rumlU1'LIIilel'Lif1~1'1bVI'UB -d1-:~riau~~U11il 'WU~nu1mmtJ 'il1'LI'l'LI 18 
'IJ " ' 

Vl~'lfl1b~el'LI ( 1 0.29%) -d'l'I~~U11ilbb~~-d'l'IVI~'I~~U11il11l'WU~f1~1tl'l~1tl ~'IV11~1'1.yj 2 
'U ' 

,d o II 

"11vV!l.JU1'U :U1'U1'UV!a'IA1 lil1'U1'UVI~'Ifl1 lil1'U'l'Uvra-3A1 lil1'U1'UVIa-3A1 ... 
... .d 0 

L'ael'U'VIaTn~ (%) 
... d 
L"'el'UVJV.'U (%) 

... d 0 

t~auVJa1~1~ (%) 
... d 

L"'v'UVJW'U (%) 

113 24 (21.24) 175 18 (10.29) 

110 9 (8.18) 183 0 

107 33 (30.84) 172 0 

m~~1~'l:Vfl1"11'LI~.yjij~1i'IU~b 1ru 1 'LIU1'Ubb~~U~b 'l rutm nu1t1 'WU11 vrllu1uvi-1 b~'LI'WU 
'U • 

II 1 II I I I 

~nt11tJ-:JmtJVim"llu~u1~l.J 'il1u1u 16 fl1"11'U~ bb~~fl1"11'U~~uuanu1u 56 m"llu~ ~-1V11~1-:~Vi 3 
'U ' 

I J.l .o:!A :: ..,J :: cJ 0 d 
Vll.JU1'LIIilel'Lif1~1'1bVI'LIB 'WU~f1'U1tJ'ImtJVlfl1"1J'U~'U11ill.J :V1'UTU 11 fl1"11'U~ bb~~fl1"11'U~el'U 

'U 'U ' 

"' .... .d 
'UeJf1U1'U 13 fl1"11'U~ lil'IVI1~1'1Vl 4 



'.d o .Jo ~ IV I 0::: 
V11'a1-!I'VI 3 "il1'U1'Ui11"1l'U~VI6'11'H'il~n'U1tl'l1.'11tlvtl.JtJ1'UVI'lb~'U 

d '" '!ltl'IUJ'U1'\J 
" 

riv'W~::'U1~ 

~::'U1~ 

'\ll~./l~::'U1~ 

~111~./l'\1111~ 

\J 'I \J 'I 

m'!l'W::u1H 

\i1'1J1'\J~~1~1~ 0 d 
~1'\J1'\JVl'l'l'U 

216 0 

198 0 

179 0 

593 0 

• d 
ll1'!l'IJ::'IJ1~11 

o d..s I o d 
~1'\J1'\JV1~1~1~ ~1'\J1'\JVl'l'l'U 

268 1 

267 1 

262 14 

797 16 

.:;f 0 d 0 ~ I 1.1 o:::!il 

m~1{lVl 4 "il1'U1'Ui11"1l'U~VJ6'11~1"il~m.m.J'l~1tlvtl.ltJ1'U~B'tJn1.'11'lbvt'UB 

d '" '!ltl'\1111'U1'\J 
" 

riv'W~::'U1~ 

~::'U1111 

'\ll~{l~::'U1~ 
~ 

~111\'l{l'\1111~ 

" . " 

m'II'1J::u11i' 

\i1'1J1'\J~~1~1~ 0 ..1 
~1'\J1'\JVl'l'l'U 

180 2 

183 0 

174 0 

537 2 

• d 
ll1"!l'IJ::'IJ1~11 

0 .d..s I . ..~ 
~1'\J1'\JV1~1~1\l ~1'1J1'\JVl'l'l'U 

414 11 

365 0 

363 0 

1142 11 

vj./lL~'IJ 

'U1~n'IJ11~/ LL~n'IJ 
o d..s I o ..~ 
\11'\J1'\J'Yl~1~1~ ~1'\J1'\JVl'l'l'U 

4 0 

12 0 

52 0 

68 0 

~v'IJngj1{lL'VIoUv 

'U1fn'IJ11~/LL~n'IJ 
• ~...9 ·~I 0 ..1 
\11'\J1'\JVl~1~1~ ~1'\J1'\JVl'l'l'U 

136 0 

44 0 

20 0 

200 0 

m'II'IJ::~'IJ1'1Ju1'1J 
o ..l..s I o ..~ 
~1'\J1'\J'YIJ;t1~1~ ~1'\J1'\JVl'l'l'U 

28 0 

0 0 

41 0 

69 0 

~ 'l " 111'11'\J::tl'\J L'IJ'U1'\J 

\i1'1J1'\J~~1~1~ 0 ..1 
~1'\J1'\JVl'l'l'U 

43 2 

56 0 

42 0 

141 2 

./' 

24 

d " m'II'W::tl'IJ'\Jvn'U1'\J 
o d..s I o ..~ 
~1'\J1'\J'Yl~1~1~ ~1'1J1'\J'Yl'l'l'U 

174 21 

254 12 

233 23 

661 56 

J " ll1"!l'IJ::v'IJ'Wvn'U1'\J 

\i1'1J1'\J~~1~1\l • ..1 
~1'1J1'\JVl'l'l'U 

387 13 

349 0 

320 0 

1056 13 
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... 

; fl11~lLI"l11:!'\ .. H'm.mL~f.JVI1fh~'lfUI;InthtJ-:~~;~1tJ l'lU':h 1'U'li1-:!VI~-:!1:!U1fiVIlhJTUvJ.:IL~'U 
'U '\1 , , , ... . ' 

ilfi1~'1lii~;~n111CJ.:!mCJ HI 1.'1-:!Vii.'ifl ~f.ltJI;I:! 30.84 1e.J.:!l;l.:!l.J1~a '1i1-:~ria'U'l:!U1fl ~e.JCJI;I:! 21.24 LLI;I:!'li1.:! 
'U " '\J , 

1:!U1fl ~f.ltJI;I:! 8.18 m.iu1'Uflf.l'Uf\1;11-:!LVIUf.l l'lUi1 1'U'1i1-:!flf.l'U1:!U1fliJfi1~'1lii~;~ntl1tJ.:Il;I1CJ HI ~f.ltll;l:! 
" " , 

10.29 LL~'li1.:!1~U1fiLLI;I~'li1-:!VI~.:I1~U1flbJl'lU6lf\tJ.:Il;I1E.I ~.:I\Jl111.:1~ 5 , , 
al " ..1 "' ..J 0 0 

') 1".. 0 
'" fl11LLu!;lt:.Jft'l.lf.lllftLl'lf.JVI11~fiUI"l11lJLi.'1CJ.:I\Jlf.lfl11LL~11:!U1fl'l.lf.l.:l ~11"1 'llbftf.lflf.lf.lf\ ~U11 VllJU1'U 

" " 
vl.:lb~'U 1'U'1i1-:!flf.l'U'l~U1fl LL6'1~'1i1-:!VI"'.:I1~U1flilfi1 HI ~ 10 iJm11lb~CJ.:Ie.JCJ1 'U'l~~Ull1flvi1.'1fl a1vr-ru 

' 'IJ ' 

vrllU1'Uflf.l'Uf\ft1-:!LVIUB 1'U'li1-:~na'U1~U1fl ilfi1 HI ~ 10 ilm1l!L~CJ.:IBCJ1'U1~~Ull1flvi1.'1fl (\Jl111-:!vi 5) 
'IJ " , 

d ltV~ ~ 
\Jl1';11~'VI 5 1"11fl'll'Uftf\'U1El.:lft1El HI, Cl Lbft:! 81 " , 

vJ~L~'U "" fle:l'Ufl!;l1~LVI'Uel • 
"" 

,, 
HI Cl 81 HI Cl 81 "!feJVI~U1'U 

fltl'U';i::U1fl 21.24 3.19 19.47 10.29 2.41 16.00 

';i::U1fl 8.18 1.78 11.82 0.00 0.00 0.00 

"' Vl!;l~';i::U1fl 30.84 4.82 34.58 0.00 0.00 0.00 

4.2 n1';i~U~LL6l::'Wq~m';il!fl1';1Ue:l~n'UL ';iflliJL~tlfltltlfl 
" 

4.2.1 -b't~l!a~'Jl'IJ 
" fl1';jPim~1-ffm.Jft~'U~1'U'I.IB~ mi1J~1aci1.:~ l'lUi1th:!'ll1'1l'UVIllu1'Uvl.:IL~'U ~1'U 1 vrulL U'U 

'U .a , 'U , <u 

Ll'lf'fvrru.:~ ~atJft~ 75.8 mmu~EJ 50 tJ i.'1m'Um~~1u1vrrui.'11J';Ji.'1 ~BCJfl~ 91.9rn1Pimni.'1-:~i.'1fl1~~u v , v 'U , 

'll1:!t:ll.JPim~1 ~atJft~ 61.3 11cMi'~1u1vrru~1ni1 5,ooo u1YJ~m~a'U ~BtJfl~ 43.5 ~1'LI1vrru'll1:!nau 
v v 

B1~l'lbfl'M(;l';if\)';jl.J ~BE.Ift:! 35.5 a1vr1umil!~1Bci1-:!VIllU1'UfiB'Uf\1;11.:1bVIUB l'lUi1 ~1'U1 VI rub U'UL l'lf'f , , v 

VltU..:J ~Btlft~ 78.4 B1E.ILU~CJ 54 U f.'1{11'Ufl1~~1'U1VIrui.'1l.J11.'1 ~Btlft:! 81.4 fl11Pifl"M11.'1..:Ji.'1m~~U 
cv , u 'U , 

U'l:!t:ll.JPifl"M1 ~BCJft:: 74.2 11CJ 1~G11u1 vrru~1fr:h 5,000 U1Yl~m~e:J'U ~Btlft:! 63.9G11'U1 vrru'IJ'l~f\eJU 
v v 

" 
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d v X I Q.J I ,. ~1~1.:J'VI 6 'l!B:I.H'l'W'U~1'U'l!B~nmJmBm~ 
'll "' 

, 

vi~L~'U 
.. 

{;JB'Umn~LVI'UB 

" 0 "' 0 "' ... ,., 
'l!B11a"W'U;i1'U ~1'U1'U ~Baa:: ~1'U1'U ~Baa:: .. ... 

(N) (%) (N) (%) 

1. L'WI"l 

'll1t.l 15 24.2 21 21.6 

Vlqj~ 47 75.8 76 78.4 

2. B1t.l X= 50 S.D.= 15.2 X= 54 S.D.= 14.9 , 
3. liJ1'U1'U61:1J1;afl1 'Ufi1BUfl11 X= 5 S.D.= 1.9 X= 4 S.D.= 1.7 

4. G1CI1'Ufl1'WG1:1.l161 

b61Vl 3 4.8 7 7.2 

G1:1.J161 57 91.9 79 81.4 

VI~1/V!JJ1t.l 2 3.2 11 11.3 
• 

5. 1~{;]um1~mn 

th~t:l:I.J~fl'\~1 38 61.3 72 74.2 
; 

ilntJ11~m~1VIB'U~'U 11.1-11.3 7 11.3 13 13.4 

iJntJ:I.l~fl'l~1VIB'UUG'l1t.l :l.l.4-:l.l.6 8 12.9 7 7.2 

Bumruru11 th61. 
, u u 

2 3.2 2 2.1 

'\Btyty1VI~ 4 6.5 1 1.0 

~~n11tl1tyty1VI~ 1 1.6 

111 1cii'L~t.I'U 2 3.2 1 1.0 

6. 11t.~1cii'l'lm~B'U 
' 

t?hfll1 5,000 UTVI 27 43.5 62 63.9 

5,000- 10,000 UTVI 20 32.3 28 28.9 

10,001 - 20,000 U1VI 8 12.9 4 4.1 

:l.l1flfll1 20,000 U1VI 7 11.3 3 3.1 

7. B1~'WV!~fl 

Lfl~\?11fl'J1:1.l ('ll1111 'll11'U1 'll1161'J'U) 22 35.5 37 38.1 

1u~1~vi'11 tJ 12 19.4 20 20.6 
v 

10 fl1'll1t.l 16.1 12 12.4 

1U11'llfl11/'Wtlfl~1'U'lJB~1] 3 4.8 
'v 

9 bb:I.JU1'U 14.5 4 4.1 

ilm~t.1u/iln~n~1 2 3.2 

1111cii'vi1nu 3 4.8 23 23.7 



; 
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~1":i1~vl 6 .ffm.JG'l~'W\i1'W"lle:J-:Jmh.J~1eJ~1-:J (~e:J) " "' , 

vl-:J~~'I.J "" , ~€l'I.Jf\G'l1-:J ~ VI'U €l 
!U 

JIJ "" 0 JIJ 0 JIJ 
"ll vaJG'IV.'W \i1'W \11'lJ'J'lJ ":i€lfl6'1:: \111J11J ":iv£J6'1:: .. ... 

(N) (%) (N) {%) 

8. 1u·mu 3 tJ~~1'Wl.l1fl'HJUfl1'1"lle:J-:Jvl1'W 
~f)EJij~tl1EJ~1EJ 1 ';if) 1-ff~~eJ~e:Je:Jfl 

v ... 
6 Lflfll.l 9.7 7 7.2 

'WLflEJij 56 90.3 90 92.8 
1" ... ' d ... 1 9. n11 ~1U"ll116'111~f\EJ1f\U 1fl 

1-ffL~eJ~eJe:Jfl 

bJ1~1'u 1 1.0 

Lf'W1~-ru 62 100.0 96 99.0 

"'.,,J ... 'i 1"'"" tl 4.1.2 fl1":i":iU":iLflfi'Jf\U L ":if'l "lJLG'Iillilile:Jfl"lleJ~ ":i::"ll1"1:11J .. 
C.JG'lfl11i'fm~1'V'lUl1 ncil.l~1€l~1-:JG11'1.J 1 Vlillb 'WVIliU1'Wvl-:!L~'W~i1'U~1m~EJ1tlU~U1EJ 1 1fl 

, v '\1 , 'U 

1-ffL~€l~€l€lf\"'il::ijmf\1';ifl~'U1~ €l1L~EJ'I.J L~€l€l1VI11 (98.4%) f\1';ii.'11';i1"'iJ~~VI~-:J~'V'l1~~'U1jEJ-:JG'l1EJ'Vlfl61tJ~1'1-1 
'' , 

'li1uua~n'Ubfl1-ff~~a~emn1~ (98.4%) uG'l~hfl1i~~e:J~aanl!m~m~1'U·1h~q~t.J'W (98.4%) LL~1ll 

Li1'U~1EJnumVIru~v11,r'U~b'IJ'W1 ';jfl 1-ff~~a~aan 1e:JEJG'l~ 88.7 ~~fl~ 1 ';jfl H'~~a~aan 1llvha'Wm1EJ(i~'1Ji1Jl 
\J u 

1'am1~ 66.1 i.'11VI-ruVIliU1'U~ €l'Uf\G'l1~~ VIii a ~ i1'W~1 EJtlUf\1';i~ 'V1J1~~VI~e:l f\11~ tJ~EJ'UJ1LiJ'Ufl1';i'Vi1mEJ 
" 

LLVIci~LW1~~'U15"lle:J~m'V'l1VI~ hfl 1-ffL~eJ~eJe:Jfl 1eJEJfl~ 99.0 ';ie:l~fl~l.J1R€l f\1';ii.'11';i1\IU V!ci~~ 'V'l1~~'U15EJ~'Vlfl 

61'1.l~1'1-1'1hm1a~n'U1~A1-ffL~a~aan1~ {aEJG'l~ 98.4 ~~fl~ u~~1ru~ijJ,-rr~ vh1~\tl'ULLVIci~~'V'l1~~'U~~'~· , ' 
'V'l1VI::hfl HL~e:J~aan 1aEJG'l:: 97.9 u{911llLi1'U~1EJnumV!ruLv11,r'lJ~~u'Uhfl HL~a~aan -!e:JEJG'l:: 79.4 

\J ... 

LLG'l:: hfiH~~a~aan'W'Vi1B'U{9111tJ(i..:J'IJ1{91 1'am1~ 66.0 ~'1{911';i1'1~ 7 



• 

'W1'v1~tJ1111'l 

2.&JlY1qjbvhJ'U~btl'U111'lH'L~a~m:m 
3.111'1 H\~a~aamrm~tl1~ 1'W"Ih-:~f]~~'U 

.,J d 1 1"'.. ... 4.CJ'IVlbU'U'W1'v1~ 11'l "llbaa~aamJ~aan'v11f1'U 
' 

b1a1f1Gl1,:J'J'U 

5.CJ'I~b U'U'W1V1d 11'l1iL~eJ~eJeJf)"lleJU11'11 '1Jb'UJ1 
' 

U-:~11>'1 i>'l~m~ 
6.CJ'I~b U'U'W1'v1~ 111'11 iL~a~aam1mm~mlJ 

' 
[:.JtJ-:11 'U~i1~ 
7.CJ'II>i'1Li1m vhJ'Ubtl'U'W1'v1~t11111'l1 iL~a~aan 

' 

anJ1CJ'I'W1'v1~ 111'11 it~a~aan 
'\J ' 

9. m1L V1J1~-:~Y1~am1L u~CJ'UJ1L tl'Um1vi'1mt! 

bb Y1~'1b 'W1~~'UTI'1JB'It!'I'W1VI~ 1 11'11-H'b~a~a an ' , 
10:tfimu~i1J1i-:~ vh1~LU'UbbVI~'Ib'W1~~'UTICJ-:J 

'' 
'W1'v1~ hl'l liL~a~aan 
11. m11clV111CJa~b tJV11 'Um"ll'U~b tl'Um1i:1 a-:~ n'U 

anJ1CJ-:J'W1'v1~ 111'11 iL~a~aan 1~ 
'\J ' 

12.1 11'11 .ffb~eJ~eJeJf) 'Wvl1el'U(;l11CJii'l~l(;l 

13.tr~LI'lt!thmtl'U111'l1iL~a~aamb~11>'11lJ11t:1 
'U 

t'hmu'U111'l1iL~a~aan~11~an 
14. trthCJ 111'11 iL~a~aan~~i1mm11'l~'U 1~ 

'\J 

"" d 
eJ1b~CJ'U bUeJeJ1'v111 

15.f111G1111lilbbVI~'Ib'W1~~'UTICJ-:JVlmlu~TJ,hht! , , , 
i:1a-:~n'U111'l1 iL~a~aan 1~ 

16. Ulilli1U'Wi111'l~'Ui:1a-:~n'W111'l1 iL~a~aa mL~1 
' 

N (%) 

60 (96.8) 

7 (11.3) 

61 (98.4) 

59 (95.2) 

55 (88.7) 

56 (90.3) 

38 (61.3) 

53 (85.5) 

53 (85.5) 

56 (90.3) 

60 (96.8) 

21 (33.9) 

56 (90.3) 

61 (98.4) 

61 (98.4) 

33 (53.2) 

N (%) 

2 (3.2) 

55 (88.7) 

1 (1.6) 

3 (4.8) 

7 (11.3) 

6 (9.7) 

24 (38.7) 

9 (14.5) 

9 (14.5) 

6 (9.7) 

2 (3.2) 

41 (66.1) 

6 (9.7) 

1 ( 1.6) 

1 (1.6) 

29 (46.8) 

N (%) 

93 (95.9) 

20 (20.6) 

90 (92.8) 

88 (90.7) 

85 (87.6) 

88 (90.7) 

69 (71.1) 

93 (95.9) 

96 (99.0) 

95 (97.9) 

94 (96.9) 

33 (34.0) 

86 (88.7) 

75 (77.3) 

95 (98.4) 

56 (57.7) 

28 

N (%) 

4 (4.1) 

77 (79.4) 

7 (7.2) 

9 (9.3) 

12 (12.4) 

9 (9.3) 

28 (28.9) 

4 (4.1) 

1 (1.0) 

2 (2.1) 

3 (3.1) 

64 (66.0) 

11 (11.3) 

22 (22.7) 

1 ( 1.0) 

41 (42.3) 
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fl1)1VI):::~Ufl1)~\J~b~£.11nU L )fl1oHL~BVIB€lf1'11B~mll.J~1€l ~1~ luvrlhhuvi~L~tiYIU';h ~mm::: 
'U , v , 

75.8 ih:::~Ufl1)~U~m.J1tJ):::~u~~ Lb~:::):::~U~1 ~mm::: 24.2% ~1VI~UVIl.iU1tiW!Btlf1a1~LVIUtlYIU',h 
'U '\J 'U 'U 

~tltl~::: 78.6 ih:::~Ufl11~U~tltlLti):::~U~'I bb~:::):::~U~1 ~tltl~::: 21.4 fl11l.J~l.J~t11h:::vr11'1fl11~U~ 
'U 'U 'U 'U 

L~mnu t )I'll oHL~tlW!tltJm:::vr11'1VIliU1tlvi'IL~tl nuvrliU1tiVItltlf1a1'11. V!Utl YIU111liilm1l.J~l.J~'U6n'U " , " 
a~1'1ilumh~'qj'VI1'1~(i~~):::~u 0.05 (r = 0.477, p-value = 0.490) (~1)1'1~ 8) 

lii'11A'l1A (n) ~aaa~ (%) lii'11A'l1A (n) ~aa~~ (%) 

47 75.8 78 78.6 

15 24.2 19 21.4 

':i'll.J 62 100 97 100 

fi:::Lb'U'ULO~tlVl'IVIl.JVI (X = 13.64, S.D. = 1.93) 

4.1.3 f11':iAm~nwq~m':illf11':iila~nu hfl H\~al'lmm 
'OJ1f1f111Af1'1~1YI~~m1l.Jfl11Utl'ln'U t 11'11oHL~tll?ltlBf1'11B'Ith~'lf1'1f'UWU11 th:::'lf1'1Jti'V!~U1'U 

~'II.~'U ~1'U1VIqj'OJ:::tJ5u~~~'l1~~1tlVlt1ViLljBYIU~'IUtiU~muuTU ~mm::: 98.4 1B'I~'Ill11~'VI)1tlB::: 
1.1. U'VIVI~B~1)1.flil~'VI1'1VI't.btl'I1'U~1li11f1J~'111 m 'Ui11'1J'U:::J11 ~ 1.1. ~::: l.~m ~tl~ nJ11 tlin'IJ'U:::'OJ::: I. 'IJ~ tl'UJ1 , " 
1 mJVi''UVi ~Btl~::: 96.8 vhmtl'V!~mfiu l.f"1~'1Jtl:::~ilJ1oU'I1 'UU~1.1f1JU1'UL tlt1'\.l1:::"ii1 LLG'l::: 1. U~tl'UJ1'V!~tl 
ci1mVIJ11'Um'11'U:::1~J1'VIn~'LlW~1~ ~BtlG'l::: 91.9 ~1'U1vmJ1liilm1n'OJ~~B'I~f1BtlL'U1~ 1 ~1'U V1~mJ1 

, v " 

btJ'U'IJ1:::"ii1'VIf1l'U ~Btl~::: 87.1 1B'I~'Il.J1'1JtlUB~U~1.1ru~:fil?ll.b6'!'16'!-J1'11li~1i)~ ~tltlG'l::: 77.4 l.b~:::'UB'U , " 
1linG11'1:U''II.G'!llB1'Unmnm'l1tJ ~BtlG'l::: 64.5 ~1t1'1.l ):::'IJ1'1JtJ'V!liD1'Ul?IB'U n (;11'11. 'V!U B 'Ll1:::'1f1'1J'U~1'U , " 
1 VI qj'OJ:::'I.l5u~ 1.~m~t1~1lJ11 'Ui11'1fti:::'OJ:::b'l.l~tl'UJ11 VlliVJ'UVi ~Btl~::: 99.0 1B'I (;l'fl.J11.U~tl'UJ1VI~B 
ci1m'VIJ11'Um'IJ'U::: 1~J1V1n~'l.lvn~ Ll.(;l:::L~BYIUtl'IUtiU~L 1ruu1'U vi1tJ'OJ:::~tl'l1 ~1'11tlVJ'UVi ~Btl(;!:;: 96.9 . , , , 
U~L 1flJ'UBilU1'UI.nU l.f"l~l~WII.L(;l::;'1Jtl:::oU'IJ11.tltl'l.l1:::"ii1VI n1'U ~tl tl~::; 9 5. 9 1.1.~::: Gi111'0J(;lf1J11 'Uin'IJ'U::: , , " 
Vlf1~Ul?l1~ ~Btl(;!::: 91.8 ~1t11vrnl1li'lfBUB~U~L1ru~:fiVII.I.6'!~6'!11'11li~1i1'1 ~Btl(;l:::77.3 1B'I(;l'll.J1tiB'U 

, "ll " 

1lin~1'1:U''II.~llB1'UL1G111lm~1'U ~ew~::: 68.0 LL~:::1liilm1n'OJ~l>i'B'I~natl"l.tJ1~ 1 ~1tl V1~mJ1Ltl'U , " 
'IJ1:::"ii1'VIf1l'U ~Btl(;!::: 64.9 ~'ILLG'!V~'I1t11'1111'1~ 9 , 



1. vJ1'U'U€l'Uf1~1~U-:mU.m 1 'UL 1a1f1a1..:Jl'U , 
2. vi1'Uvt1~1CJVI~mnuLP!~"l!CJ~~ihhrr..:J 1 'U 

t1'1L 'J(l.l1J1'UL U'UU1~'h 

3. vJ1'ULU~CJ'UJ1VI~€lcl1m VJJ11 'U111"l!'U~ 1G'fJ1 

VJn«u~1~ 
' 
4.vJ1'UU~t:hm"li'U~ 1riJ1€l~1..:JiJ~:'B~LG1ll€l 
5. vJ1'U"!l€ltl€l~tJ1L 'JW~ij~ LLG1..:JG111..:J bj.X1~..:J 

'IJ 
I , I ..:!I .:.I .d 

6. V11'U ~G1VI11CJ€l~LL tJVIV11e:JG111LfllJVIV11..:J 

Vl'lh CJ..:J1'UG11li11WG1"ll1 w. 'Ui11"!l'U~J11 i , 
7. vi1'U~111~~nJ11 'U111"!l'U~V! n«u~1~ 

'IJ ' 

8. vJ1'UG11lJ 1G'fL~€JLL "l!'UCJ11 U~~f11..:J Lf1..:J"ll1tl11 

U1'UVIf1«U~1~ , 
10.vJ1'ULU~e.t'UJ11'ULL~Dtt ~1'U1e:J..:J"l!1~ Vl~e:J 

'U 

i11"!l'U~~iJtl1-iJ..:Jme.t 1 'U'!J1ttVIf1«U~1~ • 

N (%) 

22 (35.5) 

57 (91.9) 

57 (91.9) 

N (%) 

40 (64.5) 

5 (8.1) 

5 (8.1) 

N (%) 

31 (32.0) 

86 (88.7) 

94 (96.9) 

48 (77.4) 14 (22.6) 65 (67.0) 

14 (22.6) 48 (77.4) 22 (22.7) 

60 (96.8) 2 (3.2) 81 (83.5) 

55 (88.7) 7 (11.3) 89 (91.8) 

. 36 (58.1) 26 (41.9) 36 (37.1) 

34 (54.8) 28 (45.2) 39 (40.2) 

43 (69.4) 19 (30.6) 61 (62.9) 

.oQo. Sol I ~ Q.) Q.J 

11.t11L'JW'U€lf1ti1'UV11'ULf1tiLI"1~1Gi~LL~~"l!CJ~"l!..:J 49 (79.0) 13 (21.0) 93 (95.9) • 
J1LU'UU1~:51VIf11'U • 
12.vJ1'Ubvl-rtlf111e:Jtl1llb'IXfl11lJ~L~€l..:Jb'Jfl 53 (85.5) 9 (14.5) 59 (60.8) 

'U 

" €l~1..:JUe:JCJ 3 L~€l'Ufl-r..:J 

30 

N (%) 

66 (68.0) 

11 (11.3) 

3 (3.1) 

32 (33.0) 

75 (77.3) 

16 (16.5) 

7 (7.2) 

61 (62.9) 

58 (59.8) 

36 (37.1) 

4 (4.1) 

38 (39.2) 

13.L~€JL~'U~f1tl11'Ui11"!ltt:~vJ1'U~~LU~CJttJ1bVI~ 60 (96.8) 2 (3.2) 96 (99.0) 1 (1.0) 
'IJ 

v .. 

VI'UVI 

14. L~€lvJ1'U~tJCJ..:JU'UtJ1nruu1tt vJ1tt~~~e.t..:J1'!X 61 (98.4) 1 (1.6) 94 (96.9) 3 (3.1) , . 
v .. 

\911eJVI'UVI 

15.vJ1'UlJ1111fi~~~€l..:J'Wnve.t1'U1~ I G11tt Vl~e:J 8 (12.9) 54 (87.1) 33 (34.0) 63 (64.9) 
'U 
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nTr)~'l~~'t.J'Vln&i m'll.l m'lum nu 1 'lF11eU'b~€l~€l€ln"ll€l~ ncl1J~1mh~ 1 uvrllu1uvl.:~ b~'U'Vl'U'.h ~Btl .. 1 " '\J , 

m~ 53.2 lh~~\mn&im'll.ln1'lUB~nuhFJ HL~B~BBnBv1m~lii'ua.:~ bba~'l~lii'u~1 ~Bva~ 46.8 1.'11vr-ru 
"I " " 

vrllu1u~aunm~L vrua'Vlu·:h ~Bva~ 23.7 jj')~lii'u'Vln&im')lJn1'lUB.:~nu hR HL~a~aanBv1 'U';i~lii'ua.:J 
'\J .. 1 '\J '\J 

LLa~'l~lii'u~1 ~ava~ 76.3 <~111~~ 10) Fl11lJalJ~uth~vr11.:~'Vlq&im'll.lm'lua.:~nuhFJ1affL~a~Ban 

' 'Vlq&im'll.lm'lumnu1 'lFI "' vi.:Jb~'U ~B'Ufl!;11.:Jb'VI'UB • 
1 iL~B~€l€ln lii1'U1'U (n) ~a~:.~a:: (%) lii1'U1'U (n) ~Bt:.Ja:: (%) 

'l~lii''U~.:J 33 53.2 23 23.7 
' 

'l~lii''UI'll 29 46.8 74 76.3 

'l1lJ 62 100 97 100 .. 
fl::bb'U'Ubila~:.~il.:~vrlJ~ < x = 11.26, s.o. = 2.2o) 

Fl11lJalJ~'Uii'J~VI11.:Jn1'l-r'Ujb~tnn'U 1 'lF11 eUb~€l~€l€lfltl'U'Vlq&im'llJn1'lUB.:Jn'U 1 'lF11 eUb~B~BBn 
"lla~ncllJ~1B~1'~ Ylui1 11fl11lJalJ~u6nu 1 'UVl1~u1na~1.:~11'1!tJ1.'11~ruVl1'~~~&i~'l~lii'u o.o5 

• v 

(r = 16.315, p-value < 0.001) 
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.... ~x c1 ci , -r 1.., ... 
4.3 nTI'lLfl'l1::VI'V4'U'VIL~l:l~~eJ L'lfl "lJL~eJ~eJeJn 

nT;i 1 -ff1:::'1J'IJG'11'lG'1'U b 'VI f'!.fliJf'!1G'1 ~fl. 'Un11b ~ell..! l~'loUBl..la1:::Vr:h-:~ifal.Ja (;)1 bb vnl-:1~ tl l'l.fliJf'!1G'1~ { 
\J 'U \J 'U 

'11B'IVI~'Ifl1L~B'U Lba:::<U'al..la~Tn'<ilanJ1~-:~m~1ubb~a:::vt~'lfl1L~B'U ll'l~ml'i'~1~G'1'11B'IU1'Uba'li~LU'U 
" " . 

<U'al..lavt~n 1 'Un11L ~Bl..l 1~-:~ifal..la ~-:~~u11vt~'lfl1L~B'U~~ua nJ1 ~-:~a1~'<il:::ilbfl~a-:~vtl.J1~G'1m{~hLI'l'l L Vla 
'U 'U 'U , 

L uu<U'al..labbal'l-:~(;)1LL vtU'I'liB'IVI~-:~fl1L~au~~uanJ1~'~m~ 1~-a'l'lb'<il'U (m~~ 2-5) " , . 
~1vt1'um11Lm1:::v1~'U~~fl11'l':h~-:~a1~u1al~L~l..I1~LLa1 G'11l..l11(l~'<i!:::aanvt1nu1m'U1:::~::: 30 • 

Ll..l~1 Lba::: 50 Ll..lm ~-:~1~vi1'11B'IJL'll~m1m:::'<il1~'11B'I~-:Jm~'<il1nvt~-:~fl1L~B'U~~uanJ1~-:Ja1~hJ1'U . " . 
'IJ~b1ru1mlb~~'l ~'IJ1111J1:::m~ 30 bl..l~1 VI~U1'UvJ'IL~'U11J'Ii1'1nB'U1:::'1J11'l ij-;ij1'U1'U 56 Vl~'lfl1L~B'U , . 

"" .... "" ../:'!'} ..1 ' 1 ' ... 1 LLa::1:m:: 50 Ll..l~1 l..l 90 vta-:~fl1L1€l'U 'Vll..IL€ln1G'1LG'1~'1~€ln111::'1J11'l'lle:J-:J~-:~m~ bba:: 1J'111-:Jvta-:~1:::'1J11'1 1J • 

0 0 

La~-:~~am11:::'1J11'l'lla-:~ma1~ (m~Vi 6-9) • 
vt~u1'UI'launm-:~Lvtila 1 'U'Ii1-:~nau1:::'1J1111~u111:::~::: 30 Ll.J~) il-;ij1u1'U 51 vt~-:~fl1L~au Lba::: 

" "" ... "" d:'!'} d ' ( ..1 1:::~::: 50 UJm l..l 107 vta-:Jfl1L1€l'U 'V1l..IL€ln1G'1LG'1ml'le:Jn111:::'1J11'l'lle:J-:Jma1~ ~111-:!Vl 11) • 

... '.., 
"'IBVI11U1'U .. 

113 

110 

107 

'1::1:1:: 30 

Ll.J~1 

N (%) 

1::1:1:: 50 

Ll.J~'l 

N (%) 

56(49.56) 90(79.65) 

22(20.00) 51(46.36) 

69(64.49) 101(94.39) 

-;ij1'U'l'U 

vt6l'~fl1 

L~B'U 

175 

183 

172 

1::1:1:: 30 

Ll.J~'l 

N (o/o) 

Ll.J~1 

N (%) 

51(29.14) 107(61.14) 

0 0 

0 0 
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Legend 
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Legend 

Post $e~sonal outbreak Tung /'\./ T rcnspoi 

• Houses =.J Burr.,, Lun" 30 Mtt"" s 
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f111Pifl~1€JU~flTHU1 11'1 H'L~€JvHl€Jfl1 'U-«'1..1~ ~1EJ1~UUG'111;;1'Ub 'Vl~.fllJI"11;;1t>l{ €1Ul;l11"1lt51U 1~ ' ~ , 
~111"ill;lnJ1EJ'Ii;11EJ1uvnlu1uvi..:JL~u LLi;l~l-1liu1'UV1vunm'ILl-1iiv LV1mLu'lvvmuu 3 'll1-.1 fiv '1l1'1rivu 

'\J , \J , \J 

1~U1V1 (l.l m1fllJ-blJ~1 EJ'U) 'li1'1Viiifl111~U1V1 ('I'Hl~il1fll.l-~'l'\-11 I'll.!) bbi;l~'li1'1'\-1~'1.yjlj f\1 11~U1 ~ 

. (n'UEJ1EJ'U-fi'U11fll.l) ~'11uth~LY1~1VIEJ"il~LU'U'Ii1'1~~~€J'U ~~~'1..1 Lbl;l~~~l-1'1..111 mmhilu uuVini1¥4'U 

l-1'1€1 1lJY4Ui;lflJ1EJ'Ii;lltJ bb~Y4'Ui;lflJ11'Uil1"1l'U~~~TJ1"ilby;EJ'I 1 ~11 ~~€Ji1iii;lflJ1EJ'Ii;11EJ Ldv'l"il1fli1i;lf\J1 
'\J , '\J " , 'U 

~1'U1l-1ty1'U.fl1"1l'U~"il~bU'U~'Ii;l1EJ"1lUV1 A Aegypti (Hlaing, 1998; Tonn, 1970) t:-Jl;lf111~111"il1'U'll1'1ri€J'U 
0 .. 0 

1~'U1~l-1liU1'Uvl'lb~'U Y4Ul;lflU1EJ'ImEJ ~€1Ell;l~ 21.24 'li1'11~U1V1lirh~"1lu HI ~hni1lJ11'11~1'U LLI'll-1Gi'..:J'Ii1'1 
\J , '\J , ~ .. 

m11~u1~ lirh~'I1Ui;lflU1EJ'Ii;11EJ HI l.l1fli1 ~€1Eli;l~ 10 ~1l-1.:rul-1liU1'U~€l'Uflm'ILl-1U€1lirh HI ~€1Eli;l~ 
~ ' ~ 

10.29 ~'11li~vi1G'1'1fli1l.I1\Pl1~1'Ul.l1flUfl (Goh KT, 1993; National Institute of Communicable 
~ .. 

Diseases, 200 1) bbl;l~-d1'11~U1V1 bbl;l~l-1~'11~U1V11li¥4Ufl111~U1~'U€J'Il;l nJ1EJ'Im EJLl;lEJ L dv'l"il1 n~i~EJ 1~ 
~ ' ~ 

~1l.liivn'U h'IY4EJ1'U1i;l~'l br;1~l.lr;1'U.fl1¥4t>l1Ui;ll~ b yj€11;1'1~'1..1~ bbl;l~r\'1 tlU fl11V1 bbi;l {J €1'1 tl'U bbl;l::;fi'JUfllJi;l nJ1 
, \J , '\J 

~'lmtJ 1 '1..1~'1..1~ t~EJ€l1;;11llfl1th~~1l-1~U1'U~1lJn'U'vhmmL l-1~'1L Y4 1~wwfl uu~L 1 ru~iiJ1.U'II'11'11 LLI'lEJ'Ith 

LU'Uvi1'11'Ul-1liu1'UvJ'IL~'Uffiu'li1'1l-1~'11::;u1~Y4U~"1lUl;lflJ1EJ'Il;l1El HI ~vEJl;l::; 30.84 ~'1;;1'1lJ1fl Lbl;l~Y4UlJ1fl 
'\J , '\J , '\J 

bm"llu::;~u 1 uv nu1'ULLi;l~il1'1l'U~J1~lJ 
m1 1-ff1::;uur;111;;1'UL 'Vl~.nlJ~1;;11'1TI um1L ~vlJ tm-i!vlJi;l1::;l-1i1'1-i!vlJi;lt>l1LL mJ..:J'Wn~.niJ~1;;11'l{'Uv'l 

\J \J \J \J 

l-1~'1rm'1vu LLl;l::;-if vl.ll;l~ 1 11"il 1;1 nJ1 EJ-.11;11 EJ 1 '1..1 LL~ 1;1::;'\-1~'1 1'11 L '1vu t~ EJ ml'i'm~r;1'U v'lu 1'1..1 Ll;l'U~ L uu-i! vl.ll;l l-161 n 
\J \J , ~ 

1 'Ufl11L ~vl.l LEJ'I-i!vlJl;l "iJ::;L U'U~1'U-i!vlJl;l~iim1l.li~ L"il'U'Uv'lt>l1 LL wJ..:Jl-1~'1fl1 L1v'U~Y4Ul;l nJ1 EJ-.11;11 EJ L l-1lJ1::; 
\.1 "'"' \J \J , 

~1'\-1.:ru~~l'l1lJ LL1;1~fl11L~11~1'1 hfl HL~€lV1€l€lfl ~'ll-11fl¥4Ul;lflJ1EJ'ImEJ 1 l-1~'1fi1L'1vu m"iJ"il::;~..:Jt:-Jl;l~vf\11 
~ ' 

m::;"iJ1EJ'U€l'l~'ll;l1EJ hJE!..:Jl-1~'11'11 L1v'U~'U 1 l-1'1vu~L 1ru 1mi'LfiEJ'I tv fl1;;1L~EJ'I~€1 fl11~V1L ~€1 t 1fl1-i!L~€lV1€1€1 n1~ 
1 'Ubb UU'ii1l;lm1::;UU;;111;;1'Ub 'Vl~.fllJ~1;;11'1{1~11U11l.l~1 bb l-1U-1l-1~'1fi1L1v'U b6l''U'V11'1fllJ'U1fllJ bbl;l::; bb l-1~-.1J1 

" ~'l"iJ::;it~Li1'Ui1L~vE.l'lmEJLI'lb~l.llE.lbb~1 ;;11lJ11t1~"il::;€J€Jfll-11 fl'U1v1lu1::;EJ::; 30 LlJm bbl;l::; 50 blJI'l1 ~'11~vh , 
'U€l'Ub 'UI'lfl11fl'j~"iJ1EJ'U€l'IEJ'Ii;l1EJ"il1 fll-16i''lfi1L1v'U~Y4Ui;l nJ1EJ'Ii;11EJ 1 tJ1 'UU~b 1ru1fl~LfiEJ'I Y4Ui1 1 'U1~EJ::; 30 

' " ' 
Ll.lm l-1liU1'Uvl'IL~'U1u'll1'1rl€J'U1~'U1~ ii~1'U1'U 56 l-1~'1rm'1vu LL1;1~1~EJ~ 50 Ll.lm ii 90 l-1~'1rm'1vu ~ii 

" ' 
L€Jf11(;1L~EJ'I~vfl111~U1V1'Uv'IEJ'Ii;11EJ LL~Y4Ui11 u'li1..:Jl-1~'11~u1~ 1 'U1~EJ~ 30 Ll.lm ii~1'U1'U 69 l-1~'1m L1vu 

' 
bbi;l~ 1::;EJ~ 50 bl.ll'l1 ii~1'U1'U 101 l-1~'1fi1L'1€l'U iJtvfl1;;1b~EJ'I~€Jfl111~U1V1'U€l'IEJ'Ii;l1tJ bb~~'I.Q'EJ'I"iJ::;lj , ' 
~n~ru~fl11U'U1'Uhhum~v'lml'i'mL 1'1l;llJ l-1'1vih~EJ~'U 1 'Ufl11U'U 1 U1 u1::;EJ::;~1'~1 L 'liu LL 1'1l;ll.l ~rul-1J;]i3 
LL;;1'1 LLl;l~fl111l~'U ~'l,r'Ufl11iim1Pimm:a'I~'U~LLl;l~U"il~EJ~'ILL1~~€JlJLvilJL~lJ1u1~~mJ~lJ.niJ .. " 

fl11.:rU~b~EJ1tl'U L 1fl1-iJL~€1~€1€Jfl'U€J'I'th::;"1f1'1l'U fl~lJ~1€l~1'1 b i1'U~1 m~m tlU~th EJ L 11'11-ifL~ €JV1 €1€1 fl 
~ ' " 

"il~iim fl11fi~'U 16l mL~ EJ'U L ~vml-111 (98.4%) ~'IL uum fl11'U€1'1 hfl 1-i!L~ v~vvn ~€1 1~11th::;"1f1"1l'U~1'U 
1 l-1ruiim1l.l L -i!11"ilm f\11 1-i!~ LflV1"il1 n EJ'Im EJ Lbi;l~EJ'Iiim1.:ru ~~~ L~EJ1 nu m1~1 11 "il bb l-1~'1 L ¥41 ~W'UBEJ -.1m EJVI n 

llJ , \J , , , 

~\J~1t-1'1l1EJU€J'In'U t 11'11-ifL~ €JV1€l€l n1~ (98.4%) L dv'l"il1fl'U LEJU1 EJ 'Um m~VJ11'16'11B11ru6'1'1l 1 ~iim1vhmEJ 
' 

LLl-1~'1LY41::;wu5l;lnJ1tJ'ImEJ~iiJ1-u'..:J1 u.n1'1l'U~~1'~ '1 (~1un t 1fl~~~vu1t~mblli;l'l ml.lfi1Uflll t 11'1, 2555) 
"" , I , 

bbi;l~ L 11'1 H'L~€JV1€1€JfllJfl'j~U1~ 1 'U'Ii1'1~~~'U (98.4%) bLI'l1liLi1'U~1EltlU L 1fl1-u'L~€JV1€1€1 n1livhe:J'Um1E.Jl1'1 

~1\Pl ~€JEJ1;1~ 66.1 ~'lb U'U f\1 1-:ru~~~~ L dv..:J"il1fl hfl 1-i!L~ €1~ €1€Jfll-11 niim f\111'1..1 LL 1-.1 Lbl;l~ 1~.:rum1.:rn~11li " , 
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~'U~~vhiie:nm'l~e:JI"l LL(l~L~tJ:Si1'11~ ~111'm~'U1~iV1En mlll"l1UI"lllhl"l m~Vl'l1'l~1Li1'lru~'l! (2560) , , 
'l1tl'l1'U~fi1'Un1'lrub 'll"l HfL~eJ~e:Je:Jnth~LV11"!1 VltJii~L~tJ:Si1'1~1fl1-ifL~eJ~e:Je:Jfl th~~1U ~.1"1. 2559 ~1'U1'U 

\J 

31 'l1tJ fi~b'U'Uell'l'l1 mlJ 0.05 ~mL~'Uth~'ll1m ~~&im'lllfl1'lUeJ'ltl'Ul 'll"l1-ii'L~e:J~e:Je:Jfl~u1'1 fl~ll 

~1 eJ ~ 1'l611'U 1 VI ru1~Vl'l1tle:J~bb 'UV1VI~eJ~1'lLI"lii~V11'lVIU1 tl'l1'U~1Li1'lill~'ll 1m 'U1l1'li'U~J11 off bb(l ~ b~e:J b ~'U u , 

~nJ11 'Um'li'U~~~Ltl~tJ'Utl11 VllJ~'UVi v\'1(11tJVI~mnuLI"l~'ll tJ~~iitl1i'l1 'Uu1L 1ruu1'UL tl'Utl'l~~1 mlJ 

'U ltJ U1 tl'll e:J'l fl1lJ 1"11 U l"llJ hl"l (~1U fl hl"l~~~m.Jl l~tlbblJ(l'l f11lJI"l1'UI"llJ hl"l, 2555) bb(l ~btl~ tJ'Utl1VI~eJ 
cl1mVJtl11'U.m'li'U~1~J~Vln~tl~1~ 1e:JtJ(l~ 91.9 611'U1VIru1lJiim'lfi~~~e:~'l~ne:JtJ1'U1~ 1 ~1'U Vl~m:hbu'U 

, u \J 

tl'l~~1Vln1'U 1e:JtJ(l~ 87.1 L ~'l1~~'U~thViu Vl~e:J~'U~ii~'U 1llVI'U1LL ll~~me:~ m~~u LL(l~fl1'ln 1~~1 tJ , 

'lle:J'l ~'l(lltJlJ1 fl (Siriwan Wongkoon, 2005) ~~~t11'llJ'lle:J'ltl'l~'ll1'li'U~e:J11ii~1~qj 1 'Un1'lUeJ'l rl'Ubb(l~ 

1"11'U~lJ 1 11"11-ifL~e:J~e:JeJfl b~'l1~~~~f11'llJ'l!e:J'ltl'l~'ll1'li'U~~ 1lJL Vliie:J'Url'Ubb(l~tJ-rub tl~tJ'UtJ1 fl 
fl1'lVI11"111lJ~lJ~'Uth~VIl1'lfl1'l-r'UiL~tJ11 'll"l1-ifL~e:J~e:Je:JflrlU~~~m'llJfl1'lUeJ'l rl'U 1 'll"l 

1-ifL~e:J~e:Je:Jfl ~Ul1iil"l11lJ~lJ~'ULlrl'UI'l1'lrlUn1'lPifl~1'lle:J'lrl'UtJ1 ~1'l'lillbL~'l (2542) ~Ul1 b~e:Jiin11-ru1 
, \J 

bb~Tl~l"ll"l(l ~~iiLL 'U11 tlllbfl~~~~ fl1'llJI'leJ'U~'UeJ'l1 'Un1'lUe:J'lrl'U 1 'll"l 1-ifL~€l~€leJ fl bb(l~~e:J~ l"l~e:J'l num'lPifl~1 

'l! eJ'l TI'l~Pl n ~ :W flfl'U (25 43) ~u11 m 1-ru1m1m'U LL 1 'l'lle:J'l hl"lt-if L~ e:J~ e:Je:J fl'll e:J'l LLfl'UU1~'1l m~ t11~~ 1 
, \J , , 

1"11e:JUI"l-r1iil"l11lJ~lJ~'UTirlU~~~m'llln1'lUe:J'lrl'U 1 11"11-ifL~eJ~e:JeJfl ~'lb~1VItl1~~1TI1'lill~'IJ Vl~e:JVIU1 tl'l1'U~ 
L~ tJ1-if€l'l~ e:J'lii fl1 11 trm1ll1 -if mL 'U~'I11 LL(l~ n1'l€JU'llJ L U'Utl'l~~1 L~lJeJ L ~e:J fl1 'lU e:J'l n'U~iitl'l~~VJ5.m~ 

\J 

fl1'l~1'l1~(lfltl1tJ'l(l1tJ~1lJ1'l~vl1'U1tJU'U11Ullfl1'l'l~U1~'1JeJ'ltJ'l(l1tJU(l~l'll"l1-ifL~€l~e:Je:Jfl 
\J , , 

LL uu~1(1€J'l 'l~'UU~1 'l~'UL Vll"l.fliJI"l1~1'11~~~:Bt trL ~'Ufi'l~'U~ LL(l~'IJ e:J'U L 'lll'l m1Pi n~1 LL(l ~ LL Vl~'ltl1~ L U'U LL Vl~'l 
\J 

L ~1~~'UTI'Il€l'ltJ'lmtJ LL~n~e:J'lL ~ll~~l"l11ll~1m~ 1 'Un1'll'l'l1~~e:Ju LL(l~fl1'l~1'l1~ n11 1~-rum11J'1i1 m VI~ e:1 , , 

~1 fl €11~1~lJI"l'l1h~~1VIlJU1'U VIU1 tl'l1'U~ b~tJ1-if €)._') ~1lJ1 'j~ ~U'U~'U'U fl1 'lU e:J'l tl'U 1 'll"l1-if b~ eJ ~ €l eJ fl ~1'U 
f11~'U1'Ufl1 'l'U'lill1 fl1'l b '1i~ fl1'l~~ n1'l~'U~ bb(l~~'l bb 1~~ e:JlJ fl1'l 1 trl"l11~1 bb(l~~n~ f11'llJn1'lU e:l'l rl'U l'l'U be:J'l 

" " "I 

'llt~'ltl'l~'ll1'li'U LU'ULL'U1V11'l1 'Ufl1'ltlf1~e:J~1'l~fl~e:J'lbb(l~~J1L~lle:J L~e:J 1 trLfi~~'ll.fl11~~~'l~'UI'l€l1 tl d.J \J , 
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n'Utn ~1':i'H1Jbb~'l. ~lil1VItn~1h.J . fl'J'lbVI~lJ~l'Ufl':i: eJn'\~'J1VItJ1; 2542. 
' ' 

~lil~ ~'UVI'hb~'l bb~:t:flru:t:. n1'JbbW~f1'J:t::U1tJ'lJV'ltJ'lmtJ1'U'11'UUVI'Ii1'l ~.1"1. 2532 - 2534. 'U'UVIU~ : 
' ' 

~"1!{ 91-106. 2536. 
u ' 

~lil~ ~'UV14bb~'l bb~:t:flru::::. m'J~1':i1:Ufl11l.l'tln'tllJ'lJ€J'l~m11tJ'l~1mbUUb~€Jnvhe:J~1'lb:U.:Jcil.lbVl€lm':i , , '\J , , 

b~1':i:t:1'l bfl H'b~m1€1€Jn. 'U'UVJut~"l!{ 2540. 
' 

lil:t:i''U€1€lnbOtJ'lbWU€1. 'UVJut~"l!{ 2543. 
' 

fh:t:~ n~ lY nA't1. ~~'lJ€1'1 m':i~lil n:u m':il.l~'lJ Pi m~1~1l.l nu m':i 1 ~bb ':i'l ~uu~'U'UV11'l ~'lfll.l:Ul n m~1~l1'm 
' ' ' 

~1u1':iru~'lJU':i:t:~1~~u1'U ~€lfl11l.libb~~~~~m':il.l'lJ€l'lbbn'U'u1~'lJm~m€lufl-r11 'Un1':iU€l'ln'U 1 ':ifl 

H'b~€Jiil€1€Jnbb~:t: L'Jfl€J:U:U1':i~~1'l ~'l~i'lillil-r'l. 'U'UVIUt ~fi1U'U1~tJ':i~UU~161'Jru~'lJ; 2543. 
' ' ' 

~1u n'l1'U~151 ':iru~'lJ~'l~i'lil €1Um1'lJi'nu. ':il tJ'll'U n1':ib~1':i~1'l hfl 506 (b€1 n~l':i~h~ nVI'J€ltimh 
' ' 

€1Um1'115Tu : ~1Uf1'l1'U~1fi1':iru~'lJ~'l~11il€1U~':i1"1ffi1U ; 2552. 
' ' ' 

~1u f1'l1'U~1fi1':iru~'lJ~'l~11il €1Um1'1151U. ':i1tJ'l1'Un1':ib~1':i~1'l hfl 506 (b€lf1~1':i Bb~ f1VI':i€1U mh 
' ' 

€1Um1'1151U : ~1Un'l1'U~151':iru~'lJ~.:~~i'lil€1Um1'1151U ; 2553. 
' ' ' 

~1Un'l1'U~1fi1':iru~'lJ~'I~11il €1U~':il'tlfilU . ':iltJ'll'Ufl1':ib~1':i:t:1.:~1 ':ifl 506 (b€lf1~1':i~h~ nVI':i€lumh 
' ' 

€1U~':i1'lJfi1U : ~1Un'l1'U~1fi1':iru~'lJ~wti'lil€1U~':i1'lJfi1U; 2554. 
' ' ' 

m~-r(ilu!"l~~m11m.:~,; bb~~flru:::: . fl1'J(il'J1:U~'UcJ'Um':i~lilb:fi'mlil.:~ffit~e:fu1tJH'b~€llil€1€Jn ~.1"1 . 2529-
" 
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m~mmfl:w'WL€1~1mL"'il'U.111~11L.fl~'lJI"'1~V~{ 8(1): 34- 39; 2555 . 

1.8.1.2 Lm.J1V~~1 u11~~: m:;u1'lJfl1'jPi n"tt1L :Bm~u1V~~1 u~1 u~:; LL uu~1~v.:J 
.nlii"'1~V~1LL~:;~.:Jfl:W L ~m~11:;1-:JLL~:;U€J.:lrl'U 1 'W~'U~~.:J'l-11~€JU~<j1'lJ51'U " , 

1.8.2 \1'1wU1 Lfl'H'I1'W1<5'£J: 

1.8.2.1 fl1<j'l.J<j:;tJnV~1 -ti1:;uu~1'j~'lJLVll"' fl lii"'1~V~1 ~1'!-1-rUfl11D€l'l tl'W LL~:;fl1Ufl:W , " , 
t~.:JmmL~:; 1 'jfl 1-uL~B~BBfl1 'W~'U~~'I'l-11~BU~11'lJ51{j , , 

1.8.2.2 fl111.ffoUEJ:W~TI:WV1L~'W~ ·m~:;1:;uu~l'.i~'ULVll"'.fliJI"'l~V~1 ~1'1-1-rU.:ll'U 
" " 

1:;U1~1Vltll'lJ€J.:l 1 'jfll.JlmL~tl ~'U~~.:J'l-11~€JU~'j1'lJ511i Lb~:;~ .. mi'~l"'~~:;bfl'(o} , 
1.8.2.3 fl1'jPifl'(o}1fl11-ruibb~:;Y-I~~m'.i:WL~ti.:l'lJB.:JU1:;'lJ1'lJ'WI'i€l 1 'jflbr!UbV~~1 u1161J~ 

1.8.2.6 Remote Sensin~ and Multiple Regression Model to Study Risk Area of 

Malaria Incidence in Northeastern, Thailand. 

1.8.2. 7 m1Pin'(o}Tu-:u~t~~~.:Je.ml'iam11:w\n~ m11:;u1~L :Bm~u1V~~1 u~11 'W~'W~ L~t~-:JI'i€lfl11 
Lfl~ b1flbr!ULV~~1 u11~~~'1'1-11~EJU&'I11'lJ5111 , 

1.8.3 ~~'J:U 1fl'.i'lfl1':i1<5'£J: .., 
1.8.3.1 fl11Pifl'(o}l~VJ~Ji'1'WUi)n1t~le.JBfl<8L~i'U Lb&'I:;Jhu-5 m~U-U1~'lJB.:JVl'lJ~~'W 1 Y-l'.i'Jl'U 

'l-1:WTJ€J (Curcuma cf. comosa Roxb) 

1.8. 3.2 bfl'.i'l fl11B1'1-11'.i"'il1'U~1'WL ~ €J~'lJ.fl1'V-I ~1'\.1-ruir nPi fl'(o}1:W'l-111VJ m~ t~ aur~'.il'lJo111 , , 
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1.8.3.4 m1Pim.·I1t]V1~LaG1 t~1L ~'U~1nG1~tJ 1 'Yl1-iffuu1tJ 1 tJL '1l~~'lvtl'l?l~um1'1151il'vlil 'JVl~~a 
n1'J'i'11'11'U'1lmLilaL~a~ml'le.~emfbJ'ULeJG11~1L~'U 

1.8.3.5 fl11~11~VI1L:ffmmJt~G1hH11 'UVI'U'U1 bl?lC.IliTb 'Vl~L:wm 1G1b '11'\.J~bvn.a-'U (PCR) 1tJ 
" .., ' 

liltJVi~'lvtll?ll"l~~~Ln~ 

..::::::.cv.do ~ 11 

1.8.4 .:!1'U1~t.I'VI'VI1b6l1~bt6'11 

1.8.4.1 m1Pin~1t]Vl~il1tJtli)il1mavn~LI?loU'U LLa~~htJeJ'm~u-tl11?1'1lv'llil'11 
~:wtJ1'VlTJ1'UVI:JJ1lv (Curcuma cf. comosa Roxb ) ' . . 

1.8.4.2 fl11U1~CJn~1-ti1~UU~11~'UbVll"lillll"l1~~{ ~1vt1'umTUv'ltl'U bbfl~fl1Ufl:W 

CJ'Ifl1C.Ibbfl:"~hfl1-ifL~BI?lBeJn 1tJ'iff'U~~'IV!')I?leJ~m1'1151\J " ' 
' ' 

1.8. 4.3 bfl1'1fl11mvt11~1'U~1'UL ~v~'1lm'Vl~1vt1'uunPi n~1:Wvt11Vl m61 CJ 
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eJUfl11'1151\J 
' 

1.8.4.4 m1Pin~1t]Vl~il1tJtli)il1mvvn~LI?loU'U LLa:;il1tJBm~u-tl11?1'1leJ'Ilil'11 
G1:wtJ1'VlTJ1'UV!:JJ1lv (Curcuma cf. comosa Roxb) 

' 
1. 8.4. 5 m1 H-if v:w a TI:w vwiltJ~'I LLa:; 1:;uu~ 11~'\.J LVII"! n D 1"1161 ~ 1 ~1vt1'u '11'\.J 
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1:;U11?llV1CJ1'1lv.:J t 'Jfl:JJ1fl1L~CJ ~'U~~'Ivtll?laum1'1151i1 ua:;~-1vtll?ll"l~~:;Ln~ 

' 
1.8.4.6 m1Pim~1t]Vl~La~1mL~'U~1n~~'U 1 'Yl1-iffw.J1tJ 1 'UL '1l~~'lvtll?l~Ua11'1151i1~ 

lJt]Vl~~v m1'Y11-:J1'U'1l v.:J L il v L~v~ml'i'CJ emfl:wtJLv~ t~1L ~'U 
1.8.4. 7 m1~111~aml1CJ'Ifl1mLa:;iLA11:;~'iff'U~L~m~v 1 1A 1-ii'L~eJI?lvan 

" ' 

1.8.4.8 Remote Sensing and Multiple Regression Model to Study Risk 

Area of Malaria Incidence in Northeastern, Thailand. 

1.8.4. 9 m1Pin'l-nm11'ufLLfl~Ylt]~m'J:wL~CJ.:J'1lv.:Jtl1:;'1!1'1l'U~B t 'JALatl1(91611 tlt 1'11~ 

1.8.4.10 m1m1~vt1 L :ffmatJ1(91~1 tl ·;h 1 'Uvt'U'U1 bl?lCJ161 'Vl~L:wm 1~L '11'\.J~LanitJ 
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(PCR) 1 'U'iff'U~~'IVIll?ll"l~61:;Ln~ 
1.8.4.11 fl11oW\ilJ'U11:;uu 611161'\.Jb 'Vll"lillll"\1~(91{ b ~elfl1'JUeJ'Itl'Ubbf!:;A1UA:W 

" ' 
b 1Abf!Ub(91~1 tlt 1'1161~-:JVIll?ll"l~~:;mt~ 
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a1"l..1~ijA111l"lh'U1f:ULU'U'WbA~ (bb~Mh.:J\11n1~n1'af;ln~1) 
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- .fliJfl11!1'UlVlt.J1 LL6'1~~1lVH:.I1'a~~U L11 L6'1 f16'1 
~ ' , 

. .Qcvdocvo 1 

.:J1'U1\I£1Vln11H'Vl1el£1 : ., 
f11'a~'a1'<ilVI1 L ~€1 L6'1tJb~1:11 tJ~11 'UVI'ULL6'1~tJ1~b~'U 1 'U5'a'a1l"l11~ L~tilBL VI~ Ll.J m 'a~ 
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th'U (Wrightia religiasa) 1'1..1 RAW 264.7 mouse macrophages(~1VI1!1Lfl'a~f11'a) 
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2. <J:::uun1'VIU~wn~~1bb'VIU--1'Vl1--1.fllJP11~t;~{ (GPS) 
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3. <J:::uurn'l1bfl'l1:::lHfvlllil.fl1'Wd1CJm1bViCJ:w (RS) 
" 
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