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ABSTRACT 
This project aimed to study the suitability of storm water drainage system in Khon Kaen 

University where located in the Northeast of Thailand, The locations and capacities of storm water 
collection facilities were considered, The facilities which were existing, under constructing and in the 
future plan were included, Data involved in the studied area were collected to calculate the rainfall 
runoff quantity, Geographic Information System (GIS) was used as a tool in calculation and analysis 
to assess the water handling capability of the facilities, Some effective solutions were then 
recommended, 

The studied area was divided into 10 watershed areas. It was found that 5 areas contained 
collecting ponds, 2 areas contained drainage pipes without collecting ponds and other 3 areas were 
naturally drained without any management. 
It was found from the study that the collecting ponds in 4 of 5 areas were large enough to handle the 
runoff in the areas, Only the collecting pond which collected runoff from the area around Medical 
Center Village was not large enough, The drainage pipes in the 2 areas without collectiog ponds were 
found to be not capable of carrying the peak runoff in the areas, However, the area around the Faculty 
Club contained a flood retarrling pond which could handle a 24 minutes-peak-runoff quantity. 

KEYWORDS: GEOGRAPHIC INFORMATION SYSTEM, STORM WATER DRAINAGE 
SYSTEM, FLOOD RETARDING POND, WATERSHED AREAS, COLLECTING PONDS 
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~::m n'l! rn::L n<;J U1rl1:IJ-n--l 11:IJJJiJt)J'I-\l~'U. '1-11El'll EllJtl'U.1-I~" 'Yl ~1 U ~"iJt)J'I-I1~ n~11m,r 1-IL n<;J;l'1-Im 

LU'U.L 1~11-ll1-lLL~1 
."f _.r ~.. d U 1 1 .. ~ 
U"il~lJ'U.'U.1::lJlJ~11~'U.L 'Ylfl1J:lJfl1~<;J1(GIS • Geographic Information System) 'll-lL 1-IL 'Ylfl 'U. ~U<;J1'U. 
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iJ,r'U.lmJm1U~"Mu11::lJlJ GIS ~"L~Elnli1u1LLm:IJ Arc View mU1::un<;J"linm11-l , 

m1~<;Jm'lnl'n::lJlu,r1~'U. 1<;JuYhm'li'lmnmul1-1L'll<;J~1-I~'llEl":IJ'I-\l1'YlUl~U'llEl1-lLLri'U. L~mU1-I 
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'U.Eln:IJ'I'lll'YlUliU'llEl'U.LLriU l<;JUlJl.,jLLvI.,jH~l'1'lflJ'yhm'iLnl:rm U'i:::IJ.,j LiJ'U.~~n~El'U.'I'luEl'U.h 'i1mf" 

liLiJ'U.,r1~lJ 1 'U.m1C-J~~,r1U'i::U1L ~Ell']j"l'U.:IJ'I-I1l'YlUl~U'llEl'U.LLri'U.'111U 
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L~fln Layer m 5 Layer U1::nEllJ<il1V Li'U.'llEllJL'lJWl'lJElJaJ'VIll'YlVl;V'llEl'U.LLrl'U. ~lLL'VI-..LJ'lJElJLL'VI~" 

11lJ11mi'l n'U.'U. ~"ufln~f1J LLfl::Liwff'U.wnm'l" LLG\',LLUfl,,'llElaJfl1WlviWlLnlJ'llElaJfllwn.l'lJflJ .dxf 
'IJ 'U 'U '\I 'U 

~J'il::i~LnlJ't~JJ'VIaJ~ 5 LLl'JaJ'llElaJfl 'illn,rwYhm1LLuflJ'llflaJfl~flcilmu .dxf 'llElJLL@lfl:: Layer liflci 
'lI '\I 'IJ '\J 'U 

l'U.1uLLlJlJ'llflJ'llElaJfl .shp 1~mrlEl\.tl'llflaJflJJ 5 Layer mllJ'llEl'U."t1lJn'U. (overlay) 'il::'t~'llflaJfl~J~ 
'U 'U 'IJ . 'U 

;m~rn::<ilJ1U~ 1 LLfl::~lm1nlLml::~~m~rn::'YllJmVlITI'mlJlJ 3 ii~'t<il<ilJ1U~ 2 
'II 'II 

0.5 0 0.5 Kilometers 
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2.2.3 m1~fl,Ji'U.'JJeJlJflYlL11 EJl'JJeJ,JL ~lJ,L~hJ 
'II 

~fl.J Layer 'lJeJ,Jvt'U.~flJJlr.J'U. 1W1EJ~"imrnl~~Yl1,Jnl1hfl'lJeJ"JlIl1n ~i'U.1::~lJ.ff'U.mllJ~,J 
~.Jufln~fl,JLLfl::Yl1,J1::1J1EJJlr.J'U. ~,JIl::~1lJ11mLtl.Jvt'U.~flJJ1~'U.1~lf,JVllJWI 1 0 'vt'U.~ ~,J1U~ 3 LLfl:: 'II 

'II 'II 

~ , v. 1 ~.( ~ 1 ~ v 1 ~J' d .. , ~ ~ 
~11,J Layer 'lJeJ.Jm~lJu1::~Yl"lim1 LVI fl 'U.eJ.J W1EJl'l1l11rnlIl1nfln~rn::m1 'lIl'lWYl 'll"Il:;~1lJ11mLlJ.J LWI 

If,JVllJWI 5 U1::Lll1'1 1~LLri L'lJ'il1i1nIlVl'U.1LL'U'U. L'lJ'il eJ'I'n{YlLlJ'U.r1 L'lJ'ilYl~neJliEJVlfllEJmeJlJf1fl , 
v .. ~ , ...., v • 1 ~.( ~ :'1 

LLEJnn'U. L'lJ'il~1'U.~11il1rn::LLfl:;L'lJ'il~'U.llJL1EJlJWI'U.LL'U.'U. 'll.JlJm~lJu1::~1'l1im1 LVI fl'U.eJ.JLu'U. 0.95, 0.70, 

0.60, 0.25 LLfl:: 0.17 'illlJ~1~lJ~.J1U~ 4 
'II 

WMO!rahed 
c:J Wlltenlhed 1 
_WMershed2 

m:::~:~:~~ 
_W.ter.hed~ 
_Watershed II 
CJ Watershed 7 
.Walershedl 
IIIilIIilIIWatershedlil 
rmrn Wltarlh"d to 

0.4 0 0.4 Kilometers 
~ 

ti d J' .Iv :-.1 
~ f1 3 Laver "JJ€J~YlUYl'JlJU1",U 

2.3 m1~1'U.lrnVllmlJ1rnJl~'U.hfl'U.eJ.J~LnWl:D'U. 

l~i". ~.;-.;O;;..._~l Kilometer. 

Hli mt'U.LL'U.fl Vl1eJli m{LalJ (Ration Method) LU'U.~'il1m1~1'U.lrnVllmlJ1rnJ1V1flln 1W1EJ 
'II 

Q=CIA 

Q = 5'jmJl1V1fl'U.eJ.J~,JEJeJWI (peak runoff) l'U.r1eJ1::lJ1EJ (mlJ1m~eJLlfll) 
" 

C = ~hilJU1::~l'lim1hfl'U.eJ.J :D'U.eJcinlJ'lIUWI'lJeJ.Jvt'U.111 
" 

I = mllJL'JJlJL'il~EJ'lJeJ.J~'U. (mllJ~.J~mlfll) 
'IJ 

J''' ~ J" 
A = l'l'U.YlYlIl::1::1J1EJl-l1eJeJn (l'l'U.Yl) 

m'i'YI1~lf1113JL'Ii'3JlIu\llJ" (I) 

1 'U.m1V11,hmllJL -nm eJ\lr.J'U.Il:: 1~1l1n-n eJlJfl ~n~"JJf)JmlJeJ'ililEJlJiYl EJl~'] 1 'U. ~Ull:: 1 i-neJlJN,h 
\.I 11111 \I 

mll.1L-nlJ"JJeJ"r.J'U.LU'U. 2 LLlJlJ 'i11lJ~n~rn::m1~1'U.lrn~eJ m1~1'U.lrnmlJ1rnJlr.J'U.hfl'U.eJ""JJeJ"vt'U.~ 
flJJlr.J'U.~iitleJ11mllJJlr.J'U.Il::H-neJlJflmllJL-nlJL'il~EJ'lJeJ\lr.J'U.1u.LL~fl::L~eJ'U.~.JLL~tJ l'l.~. 2538 ii" tJ 
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,nnnl'i"m~iLflTl:;~LLh4.ffu.~::~mnllJff,j nu.u. LLN::~,jtlNnfffl,j '\l::ff12J1~mLU,j~u.~-rlJ 
~ ~ 

.Jl~u.1~lf,j~lJ~ 10 L'IJ\il ~,j'ilJii 3 1 u.m~~1~u.~-rlJ.Jl~u.lu.LL@iN::L'IJ\il'\l::ffllJl~n~11~'\lln ltl~LLmlJ 
" 

Arc View ~-J'\l:1~~U.~1lJ.Jl~u.lf,j 10 L'IJ\il ~,jLLff\il,j1u.@11'il\lii 1 

n1'ifil"1m'\ll1~h C 

,nnm~fffl,j Layer 'IJEl,j~U.~1lJ.Jl~U. ('itl~ 3) LLN: Layer 'IJEl-J,h C \illlJ~m-tru::m~H 
'IJ 

~u.~'IJEl,jlJ~liYlUl~U'IJElu.LLriU. (~tl~ 4) ~-J~n~111u.i1"UEl 2.2.3 lu.,Tu.liwu.d'\l:;l-b Layer If,j 2 lJl 
~ 

'li'El\.4~1Jl'u.l~uh1tl·mmlJ Arc View L~El·lhutl~::lJlfH.JN~l'h C LU~U~llJ'lJtl,jLL@if'l::~u.~-rlJ.Jl~U. 
~,jLiJu.m~LU~ umlJ~u.~HffElU~Elcilu.LL@if'l::~u.~1lJ.J1Ju. ') f11~MLLff~,j 1 U.\ill~l,j~ 1 

1~£J'\llnf11 C ~1~2J1lf-J~lJ~'\l:;~El:"blJ1~1f11 c LU~U'IJEl-JLL@iN:;~\.4~-rlJ.Jl~U. t~uH 



yfU~fUlf, rJu yfu~ (@l'UJ.) 
~lil:IJ\h:::a"t1ifol'i 

l'1'iilur:h'IL"~tI 

~lJ~-rUJlrJlJ~ 1 631,211 0.483 

~lJ~-rUJlrJlJ~ 2 579,84 0.473 

~lJ~-rUJlrJlJ~ 3 1,486,658 0.266 

~lJ~-rUJltJlJ~ 4 2,054,903 0.492 

~lJ~-rUJl tJlJ~ 5 644,651 0.857 

~lJ~-rUJltJlJ~ 6 572,441 0.514 

~lJ~-rUJltJlJ~ 7 156,405 0.505 

~lJ~-rUJltJlJ~ 8 279,577 0.525 

~lJ~-rUJltJlJ~ 9 1,546,793 0.274 

~lJ~-rUJltJlJ~ 10 450,352 0.286 

3.1 m'liL~'l1::11~11)JL 'I'i)Jl::a)J'llEl~m'l'l::UlvJltJlJU~L1tl.!~jhjEl-rUJltJlJ 
,nnm'lthtnnl.1,nl.mmJElTI1J'l1mi'ltJu. ~,]iiEl~ 5 UElhwH'hhLLn'l1J Arc View 'lhu1u. 

" 
m'ltllu.1rn LLL~::thu.1rn v.lm1Jl rnti'ltJu. ~hilU.El'] L V.~El'l11J~iI El~tl1 U.LL~iI::~U. ~f1Jti'l tJu. 1~ u 1'li1~ 
tnfLll1J~,]~m~1'11 u. Yi''1'll El 2.3 (~'1!l ,h.:mT"i"tilU'1rn v.lmmrn Jl1v.ilU!l.J~.Jnoil'1~1v.i"lJ~U. ~i"lJJl ~u 
1 LL~~,]1u.mnl 2) ,nmfu.tb~Trt.J~!l.JmLmU1JLfiu1JnUL~EllLtl'l1::,{~ml1JL v.m:;~1J -;]:;M~ilm'l 

" c:o. 6""'" d 
1Lml::v.~.J~1'l1']1'1 3 

AI 
m:lJl w rJu atla.ol'll'1'iiluEl-3 m:IJltl.!01'l m:IJ1W01'l~:lJiI-3 i,n:IJ1WrJU@lO 

LWiEllJ 
(:IJ:IJ.)*l 'l:::L'l'itl (:IJ:IJ.) *2 1 ,,- *2 (C) @lWlU (mJ.) (illJ.:IJ.) 

)J~. 0.538 0.483 105.620 217.000 340 

n~. 46.150 0.483 119.180 196.000 29,130 

ij~. 50.925 0.483 163.740 217.000 32,144 

L)JV. 119.650 0.483 168.580 210.000 75,524 

~~. 161.975 0.483 145.950 210.000 102,240 

jjEJ . 138.875 0.483 117.630 210.000 87,659 
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01'1. 115.363 0.483 117.460 217.000 72,818 

afl. 169.775 0.483 105.200 217.000 107,164 

nEJ. 223.563 0.483 108.510 210.000 141,115 

GlfI. 147.963 0.483 127.810 217.000 93,396 

yw. 59.463 0.483 111.580 210.000 37,534 

51'1. 36.538 0.483 99.040 217.000 23,063 . 

~3JlmWll 1) m3Jlru.~'Il.~~nl'1l.LL~~::L~ml.biJ'Il.'hL~~V i..lLL,jU YHf. 2538 - 2545 , 
2) m3Jlru.m~~::L ~ mL~::m~'l ~~:n3J~..l~Wll emil ~'Il.l 'Il.LL,j~:L~ EJ'Il. 'l~,nnm~tlmn 1 'Il. 

1m..lm~"j.bJl~..l3JlH1..h:1v'li,rd~EJm~Ln1Ym 'IJEJ..l lJ1~11 fJittl'l! ~~~LLEI'Il.vl L~L~EJf ,iln~ 

,1',l'HiI,Hl-II 
v 

Jl~lll&l~u oU1L'Haa 
v 

L~au 
oUl~:::L'HtI oUl'lJl~ 

(iI\l.ll.) (iI\l.ll.) (iI\l.ll.) (iI\l.ll.) ( iI\l.ll.) 

)Jrl. 164 10,177 20,908 0 -30,921 

fl~. 14,070 11,483 18,885 0 -16,298 
d 

15,526 15,776 )Jrl. 20,908 0 -21,159 

L)JV. 36,478 16,243 20,234 1 0 

~f1. 49,382 14,062 20,234 15,086 0 

ijv. 42,339 11,334 20,234 10,772 0 

flrl. 35,171 11,317 20,908 2,946 0 

afl. 51,760 10,136 20,908 20,716 0 

flV. 68,159 10,455 20,234 37,470 0 

GIrl. 45,110 12,315 20,908 11,887 0 

~V. 18,129 10,751 20,234 0 -12,856 

j)rl. 11,140 9,543 20,908 0 -19,311 

~lll 98,879 -100,544 . 



Uf)"ilU'll~,heJu'l'lli'~ 

'I'I~U1UV1UVLLYn'lV 7 
" " 

mmfil":iUf)":i1U":i1:H 

,heJu 

(au.:H.) 

289,053 

337,485 

363,348 

214,655 

66,700 

mmunh l'1'1auf);J 

J;JU ( aU.:H.) 

98,879 

43,023 

137,451 

1,056,342 

22,174 

3.2 mnL,rn::iml~L Vlm::~~'lJEl~rlEl1::U1V1rleJU.tiiEltITmnnrleJU.~Lii~;fu.~,]~~ 1illm 
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A11:Hi'll:Hl":iU 

'lJf);JUf)lUfll":i 

":if);Jf\J\f, eJu 

lv:lil-lYHI 

1 Ufl1"i~llJlruAll~i'll~l"i(ltJll~rillllJfl1"i"i::Ulillrl eJlJ~-l~ll a~arill"i::~1~Jli'11imru::~ijelil1lJ 
2 l4'U~~UJl eJu 'il:: lii'l~fl1"i'IHN LL~lJ~~~LLi'lVl~vl~?Jl~~l~;f 
Q = (AR2/3sll2)/n 

Q = tlVl"ilfl1"ill1a (aU.~j)UTYI) 
'¥.,j~~ " 2 A = "V'/U.1'1V1U.1Vl~'lJll,]m1 (VlL'l (~ ) 

" " 

R = ~V1ij'lHIV11i'lVlf (~.) 'I'I~lil5~ ~u.~VI,zl~~'lJEl'lnT'lhL'l / Liu."iElULUEJn 

'lJtl~m":ihf'l 

S = AllJJalVl-NUl11~'lraV11i'1Vl{ (JJ.lJJ.) 

n = a~lh::a'YI~ Al1~'lJ1'lJ"j:,: 

~f'I~1~,nnm"lt11u.lrn~~n~11LL~~~ 1 u.m"ll~~ 4 LLf'I::Lrimtl~f'lmLm!JUL ii!J1JllUtIT~lrnJleJu.1V1f'1 
u.tl~~Lil~;fu. 1W1h~Llf'11eJu.Vlnff~ff~~ 1 illlJ~~M,nnm"lt11u.lrn~1!Jl~tl,.f5lJLLttl 'il::1~~f'lm"l 

~ , 
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~ d,dq I 

'W1U1't1aJ't1D1::1Jlt1 '" . 
Jl~" 

fl11lH'I1VltiU l6UJl1 .. 

(nlJ.lJ./'ih 1lJ-l) 

2 1 0.013 0.002 7,740 

1 1.2 0.013 0.00143 5,313 

• Yi"l'ImJ011il ~fl1'1'1~ 
1il1'i,,,fi 4 il'i/'l"lm'l"i'f'liilLLIJ1JL~lJri€J'11€JJri€Jr::lJllJil&JU 

maJltlnhdUl'11nu .. -l 
fl11lJ alaJl"itl"i .. -l1lJ 

~U~1lJlh~U 
d _ .I ,hdU'll .. -lli .. 'iI:UlfJ fl'llaJL'I1aJll:aaJ'll .. -l 
l1lflVl'llU 

lh~u li .. 1I:UlfJ1hdU 
( nlJ.aJ'/'lIaJ.) 

(illJ.aJ'/'lIaJ.) 

~lJ~i'lJ\h~lJ~ 5 38,672 7,740 hiL "un::,UJ 

~U~1lJJlt-JlJ~ 6 20,596 5,313 1~nnJl:;fflJ 

1iI1'i'''~ 5 mmfrlJ1JLnlJlJfI?llJWllJ1m1um'l"'l"€JJrlJil&JU'11€J,Jri€J'l"::lJllJ1h.Ju'i/·€JurlJ1CUil&JU ~dl'i/ifu 
W,JW'i/1';,[;/J,J 
~ . 

3.3 mnLt1"i1::~m1Jlrn Jlt-J'\.\ 1 ~ n'\.\1l"'IJ 1l"~'\.\ ~~1l-iihL ~~"'l11J'l1lJJlt-J'\.\ 
1'\.\m'l~m"lm'lililm'im'l'l::1J1[JJlt-J'\.\'IJ1l"~'\.\~1lJlht-J'\.\J,, 10 L'lJ1iI ,,::ii 3 L'lJIil~1l-iiiLm~" 
:' .1 ~...f.l~:'.I.l ~ 1 d ~ ~ .f .l~ :'.1.1 ~ 

'l1lJ'l1lJ'\.\lfol'\.\'i1l\J'llJt11l 'I'IWmlJ'\.\lfol'\.\l1 8 lJ'lnrn "i"L"i[J'\.\~l'1ilillJ1lIil'\.\LLIil\J, 'I'I'\.\l1"ilJ'\.\lfol'\.\l1 9 lJ"inrn 

LLtln\JL nl!tIil"i'IJ 1l\Jt1 rn::Lnl!tlil"il'll~lilfLLn::~'\.\ ~1lJJ1~'\.\ ~ 10 lJ1L 1rnl:i1L ~i1,fl~u.llJnl'I'1;~l'\.\,,::iim1Jl rn 

Jlt-Ju.hnu.fl\J~Lnlil;tu.~"~1iI 1 ,r'lllJ\J LUll. 10,274 nlJ.lJ., 29,667nlJ.lJ., 9,016 nlJ.lJ. VlllJiill1llJ " , 

,nnm"i"il1J'lllJ'li'fllJnm"i~nl!tlLLn::m"ilLml::~m"iililm"im"i"i::lJl[JJlt-Ju.lu.lJ~l111[Jl~[J 
" 

'IJ flu.LLriu.mlJ~nl!trn::m"ll jjl'l1~lilf ~hm::lJlJ~l"i~u.L 111'11l jjl'll~lilf "::~l1Jl"itl LLtl\J~'\.\ ~1lJJltJu. 1111 
" " 

J"~lJlil 10 L'lJ1il ~"'I'IlJllii~u.~1lJJlt-Ju.~iiLL~~""illJTIlJJlt-Ju."ifl,,1lJmj 7 L'lJ1il ii~u.~1lJJlt-Ju.~1l-i 
" 

iiLL ~~\J"i1lJnlJ,rlt-JU"ifl\J1lJfl~ 3 L'lJ1il llil[J~u.~1lJ,rltJu.~iiLm~\J"i1lJnlJ,rltJu."ifl\J1lJfl~ 7 L'lJIil,ru. 
" " 

"::LLtl"LUu.~u.~~iitlfl'l11J'l1lJ,rlt-Ju. 5 L'lJliliiri1l'l::1J1[J,rl 2 L'lJ1il 



tlfl11m1lJ1rl~.hl.lt,l 5 tlmf'l4~mj 4 tlfl~tillJl1mfl,l1lJl.nlJ1mJl~'I4~Ln~.:fi'l41 'l4LL~t'I:;~'I4~ 
" 1lJJ1~'I4,x'l41~LYlU,lWfl~fl ~'I4~1lJJ1~'I4~ 1,2,3 LLt'I: 7 LL~~U,~1lJJ1~'I4~ 4 ,x'l41lJtillJ11mfl,l1lJ 

Jl~'14 1 ~t'lU,fl,l~L n~:fiu, 1~L Yl U,lWfl L rt fl,l 'ill mnlJ1 m'llfl,lJl ~u, ~L n~:fiu,~~h~,lnllmlJ1m'll fl,l LL 'VI~,l 
" 

11m1lJJ1~'il:1lJ1~ 
~1'V11lJ~U,~1lJJ1~U,~~r1fl1:lJ1UJ1~U,1fl,l11J~flV 2 L'll~~fl~U,~1lJJ1~U,~ 5 LLt'I: 6 ,xu, 

" 
1lJ~1lJ11mfl,l1lJmlJ1mJl~u,1'V1t'1u,fl,l~Ln~:fiml1n~u,~1lJJ1~U,~ 5 LLt'I: 6 'l~ LL~'illnn11~mn 
~1l1W~'I4~'\l~,l'llfl"~'I4~1lJJ1~'I4~ 6 WlJll'\l:;~LLnlJ~,lLLt'I:tlm.Jwri1Ul'14nw]j:t'lflJl~U,'l'VIt'lU,fl"~ 

" Lii~:fi'l41~LU'I4nt'll1..l1:lJ1rn 24 u,lii LL~Lrtfl']'\lln'llfllJt'I~'l~1lJh~1'l4U~'llJLYlU,lWfl ~,l,x'l4~,lm1~n11 
" 

1 'I4~''l4'll El']mlJ1m Jl ~'14 'l 'VIt'I'I4fl']~ L n~.:fi'l4ti,lti~'\ll nlJ1L 1m~'llJihL 'VI ~,l11lJ11lJJl ~'14 1 fl,] 1lJ " , 
~El ~'I4~1lJJ1~'I4~ 8 ,9 LLt'I: 10 ,x'14 '\llnn11~nl!flLLt'I:11m1lJ'llEllJt'I~1l1W'\l~,]1'14U'\l'\lU'l4WlJll " , 
• I': :' .1 ~ .. Q .r .r ..J u :'.1 ..J .r ..J u :-.I..J 'l ,~~ ~.'1 1 ~ u 
u1lJlm'l4lfol'14 ~'VIt'I'I4fl']'YlLn~'ll'I4'\lln W'I4Yl1lJU,lfolWYl 8 LLt'I: W'I4Yl1lJU,lfol'l4Yl 9 lJ L~~1l,]uty'VI1 'VInlJ 

']jlJ'lmi,]1'14LLt'I:1fllJ'I4flnlJ~11YlU1~U'llfl'l4LLrl'l4lJ1n,rn LL~h~l'l4'llfl'] ~'I4~1lJJ1~U,~ 10 mlJ1m , 
Jl ~'14 1 ~ fl'l4fl"~ L n ~.:fi'14 '\l:; 'l ~ fl fl fln 'l4fln lJ'VI11Yl Ul ~ U ~1'14 Vi ~~ :l'14fl fl n'lJ fl" lJ'VI11Yl Ul ~ U'll fl'l4LLrl 'l4L 'lll 

l'blJ~'14 ~']jaJ']ju, lniL~ u']~']rl fl 1 ~Ln~uru'VI1~fl ~fl v fll1'1UlJ1L 1 m~,ln ~11 flVl,llJ1nL rtfl,l'\llnL U'I4lJ1L 1m 
" ~ 'U \I 

1. '\llnn111Lml:~mllJL ~lJ1:~lJ'll fl,lmlJ1mtl fl11m1lJJ1~'I4~flmlJ1m Jl ~'14 ~L n~.:fi'14 
~flfl~tJ'\l:WlJllJl~'I4~Ln~.:fi'l41'14~U,~1lJJ1~'I4~ 4 ~mlJ1m~,lnllmlJ1m'llfl,ltlfl11m1lJJ1~'I4~ 

" 
1El"1lJ 1 'l4L 'll~,x '14 ~",x 'I4~"m1L ~lJ'll'\41~mllJ'\ltl El11lJ11lJJl ~'14 Ul ~~mlJlmL Ylu,]w flnlJmlJ1 m , 
Jl~U ~,;):L n~:fiul u~u, ~i'In~11~1Elfl11~nT'j1.tlJl,;)lnli fl11mllJJl ~u dn~lJ1ul ,rU1:: 1u'll'l! L 'Jiu 1,r 

LU'I4Jl~lJl'14n11l'hJ1U1:;1..ll n11Lnl!fm 'VI1fl 1I11Jl~'I4'llY LU'I4~'14 
2. tlfl11m1lJJ1~'I4'V1~,l~liUl'14~'I4EfLLWYlEf 7 '\l:;~1..l1:;m::lJluJl~']'\l::1::lJluJlflfln 11..l 

" " " 
Y11,l~1'14 fi~~::l'14flfln'llfl,]tl fl 1~ UJ1~1::1J1 U fl flm:tln1..l~ ElU 1 'VI'1 ~t'I 'l1..lmlJli11lJ'l!1&i1~ u'lli~r1 fl1::1J1 U 

" 
Jl ~'I41fl']11JL ~fl 1..l~ fl Ufl,l ~r1 fl1::1J1 UJl ~llil1m:: r'h 1 ~lJ1L 1m 'VIliul'141 niL~U ']L~ fl~ffl'l4'\ll nuru'VI1Jl 

" " ~ 
r11lJ ~,],x'l4~,l~'m~n111l,lr1fl1:;lJluJl~'I41 m~UL ~El'li1U1::1J1uJl~flflmlntl fl 1 ~fl,l~r1fl~llil1m:: , " 
~']'\l:L U'I4n11'li1 Ut'I 'ilUty'VI1Jlr11lJ 1 'l4lJ1L 1m~'14 ~~M1lJ ~t'I m::YllJ'l~ 

3. '\llnn111Lfll1:~mllJL 'VIlJ1::~lJ'll fl']r1 fl1:1J1 UJl ~'14~ flmlJl mJl ~'14 ~Ln'il.:fi'l41 '14 ~'14 ~1lJ 
Jl~'14 ~ 5 1~ UW'\l11ml'~llJnlJti1l1W'\l~" 1 'l4U'\l'\lU'I4'\l :WlJll mlJ1 m Jl ~u, ~Ln~.:fi'l4LL~fl::flf"'\l::ijJl , 
L Yl U"lJl']~l'14 iihflfl"~r1 fl1:1J1 UJl ~'14 ~,'14 Jl~L 'VI~fl'\l::1 'VIflm lJli11lJ'l!1~ fl fln~~l'14 'l4flnlJ'VI11Yl Ul~ U 

" " 
i\lUfll'\lL nmlnnTnl\1~l LL 'VIu,']'ll fl\lY11,l'l:1J1 UJ1~'llJL 'VIlJ1:~lJnlJ~1l1w~'14 ~ ~",f 'l4m1ijn11~1'l1'\l 
~nl!fm::~'14 ~ LLfl::1l\1~1 LL 'VIu,\I'll fl']r1 fl 'lllJi']'ll'14 1 ~'ll fl\lr1 fl,:lJl UJl ~'14 1 ~L 'VIlJ1:~lJ lJ1n.:fiu,~l U 
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,K .,j~ .;.I.,j l: .. ~ !'.I .,j .f d .'1 
4. 'I'l'ln,.r1J~1Hu,'Yl 10 u,u,m'nJnTHI~nT~mn::1J1EJu,1 HU, Y1L ~lJ1::,nllJ1n'l,,"L u,Ehl"il1nuqp'll 

,r'l'i1lJ~Ln~;ru,n1J'IIlJ'IIu,~1lti1mrL~EJ" L~EJm1~fmH'I1l"1::1J1EJ1~1"'fH'I""t.i1l111J11lJ",t"",lJu1U, 
" .. 'U 'U 

flU,ULL 'I'l'Y1!J 7 ~11l ~i1"t.iEl111J11lJ,r,~u,1 u,1J1L1rni"n~11L ~El H'Lfi1Jnn,r'LLiI::"Ji1EJ'II::ilEl,r'~U,~"il:: 
'II 

1 ~il1l1ln 1ujj~ilm::'Yl1J~ El'lllJ'IIu, i" 1 U,LLiI::u,Elmm1~'Yl EJ1t EJ1~ , 

i.' ... 

tel mlT'Hl1\1 £1\1 

ih~ ~1"ilu,nil. 2539. 1f11n1'i3J2fEH'I'1G'fijl'f Lrl3JYI 1. VhJv1"t1f,,~ 1. 1l1t1~'111if11m'ilJ Lml1 t1rn:: , 
Q If' A CV ..... ".. 

1f11m1lJf11~m lJ"'11rW1i1EJ'i"~~. 

'lJllU,LLriU,. lJ"'1~rw1tEJ. 2541. 'iI~hn\.l>G'f'iU~''H~U~U!j'H''i: LA'i\lm'iAmnUn::tltlnLIUU , " 
'i1 Vn::1 D VVI 1 ri tl U~1JU'i\l'i::1J 1J1 fl1 n1'i3J2fnU'i::Y11WlJ tl\! L A'i\! m'i~ ,J',Y1\!3J, t iU1:: , 
LV'lJt.!lritlm'in1::Ln1:tIil'i U!jl:t'Yl Yl"A'lS ~Em LLtl\.l>vi' L'I'lLV-mf ~1I1Vl. 'lJllu,LLnu,: ~mUu, 

"1U,~"LLlJ1Jrlnll" LL~U,"1U,. lJ"'1il'l mt EJ'lJllU,LL riu,. 

'I'l11rn~1~~. 2539. Ai'itl m'itl tl flU UU'i::UU'i::1J1 VJ"LivLI n::J',~\.l>. ~lJ1t1lJ'f11m1lJ~mu, 
" 

LL V:"U'i::L 'Ylfl1 'YlEJ 1 u, 'I'l'i::1J'ilJ'i1'11l..hllJllLLiI::~lJ1t1lJ~" LL 1~t lllJ1 'Yl EJ. 
'II 

lTu,~u, irn'YIilL1f1,r. 2542. 1f11n1'i3Jm'iu'i::'I.h Lrl3J 1. ~1UnWlJv1"LLV:""ilW1i1"mnrlJ~1i'YlEJ1tEJ. , , 
,h"il,r iml'i'ilJ. 2544. 1l'Ylni'YlEJ1. 1l1t1i'll1imm'ilJ Lml1. lJ'Vnil'lEJ1tEJ'lJ1lu,LLnu,. Introduction , 

to Arc View GIS. 1996. Environmental System Research Institute. 


