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ROONGNAPA METTARIGANON: DECISION SIJPPORT SYSTEM IN IDENfIFYING

SUITABLE WATER SOURCE FOR VILLAGE PIPE WATER. THESIS ADVISORS: KASEM

KULPRADIT,M.Sc., SITIIPONG DILOKWAMCH,Ph.D. 200 p. ISBN 97 4-664-37 5-4

The study was aimed at developing a decision support system to help determine whether to

construct a piped-water system in Thai rural areas. The physical setting data was retrieved and

further processed as a database using the SPANS, one of the geographical information systems.

Environmental factors, conditioning village piped-water planl were surveyed and analyzed. Essential

criteria related to water resources were thus established comprising a ten-point list . The list included

topography, water quantity and quality of groundwater and surface waters, rainwater quantity, aquifer

substrata" groundwater depth, distance from water-source to community, and salt solis. All these limited

factors were analyze.d to identify suitable areas to village piped-water supply plants.

The developed database system includes two major parts: spatial data indicating physical

properties of the area and non - spafial data designating characteristics related to the spatial data such

as groundwater deep wells , pipe water system , demographic data and information on elecricity

disnibution in the community. According !o the specialists, water quantity and quality are the

most important factors influencing an establishment of the village pipe water system as well as the

development of groundwater deep wells and surface water resources. A rial of the developed

system at Manchakeeree district, Khon Kaen province shows that an input data on salt soils as well

as data on quantity and quality of surface water are limited. This limitation leads to a lack

adequate information concerning selection of appropriate sites for water r€sources development,

and the provision of piped- water system. The new database system would be more effestive in

selecting water sources for village water supply if all the necessary input data were available.

Therefore, the organizations conc€med should prooess the data in the computer database system.

According to this study, the researcher suggests that water quality should be considered as the

most important indicator in selecting water sources for the village water pipe systern

I
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!sa- qilnltruln1{alulnil

qamrrdlyrrdrumfi bjarrur:nrsuriulddrsnr 0svHruldo1nn1lita:1sli

yt1{mfi dtrflunr:n:roin:rvtfinrJFl'rartrqdavaruoqilutili'tfin'to1ug1:drq unsfi

r1slrarnir'l: nlqrnforrr:fidr6'qdldrfluosdrJ:cnsutunr:fior:otrrlaraurifuooti'i't

r?rursfiilnlrqrllnnuilnnldufohirfu 6o nuun:sdrq nasl:d 6an'ln lurn:vt

dqool:d m6n t${tn'lfirl uasilFlrarr.nc'trduroru'ldri{fiun

udrrqdoqiturilululurfurfi n orn#u6u +firnudtittunrhu doufi og tfi hJfrnrfi u
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t#naol:dqr rfludu drfior:arqardnuarcmro,nfir,o.rrf'tlunrn:uudr finosn^or:atr

rir:Jiruroruandlrasaluld'yft nrun dr ogrfl urir:artotrJiurounfiordviqtnundfi uqltutil

dqrfludrfiddq*olnriltnultblil rdeldlu{nqrJ:varrieiror tildfiauliurannndltasalu

ldrftroundrndr sm fiafiniueioin: rflurirdlflunsr6ourrinsqnfl'lun::l't6' ucidrurn

n.ir t,mg fiafin$lsiofin: rinvirtr?finilqrr uasturirurorariautvrqjwn:rthinlei:fiu

lduri fl:?tq ilron orfi', 66rfiuil rmotfiuil traclqurlud duooloalrfiuntdrd

lfisrtur::rqnfirfluoqrfihcnsuq,oqfr'uiifirj5rl*fiogun ftrfulonredagarsoonilrlu

,ilu,uludufiounrilhJfirs snr{uluurof,ruddfial:'fr'unarirdtfiooqirnnrvrnitororfirl#rir

t

t

luuimerdufiar:f,uqr uuoo',nduroffinornnr:irlfiacrsqar:fiurdosornqtifinaq rhti'

ln adru a r'trjldn^u $a c rc?1 trl g'r +iuril td

lu auvr: ndu r{rl:J rlu rds uturiru rnra
t

tYl'tuu

a a s l.r a ti
?r5orfl 9l 0'rfl tt{{1uqnflfi flttllYlljctl:fl utiln1u

dsrfuolro:aqirn:rgdcr:fi s$'rn:srfi rluurqnrd

I

- qom'ntf rvrrqdruuunfi r€u
) -r e t a & Je

rirurnraldtinrfilrR:o{rlnur::umfiunrudunsu oirnluulnffssrnil:rgorn
99J',9

rf;oI:o rf,sl:nturirurnrarinlfinlnunr:ilurfloumnnruusnr{r'trj drfiuogn:roirn:rs#

raflrctunrdcrqds$hdu

nriral6dr naru,'rndrucrosnr:r.rfintittttrtJ',duoqif,uqornrnnuotilfiu,fludrdq

nr:firuuoulorg',uduClnuori',4u6$rhc'lusflunr:dnrf,snuudqrirdruurseudrniunr:
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9.

nfinrirrJ:srJr ordnr:ourrft,IanldriTfunil'rntgruilr6rdttiuarfisrrirrJ:vilr (q:roasdsn

tunrnnuan c,) nrilfieusc,ororr{nr:ourfiulan ,fl6uiitnulsarudruile6srdlil:silr

dsrfi ar: r6orJuoqiludrhirfiu:sdunrrurnr#udfi rnun1{

n:uminurn:t:d uacn:llutrf;nr: dqdufid'twrutotigfidrrfiunr:risa$rt

: g uu il: gilrvr r,jrlru rrn unduirurnlurfu og drrfi unrlfu firo drtirurn rntdsrft R'r: n t?s
A a ! - &. Ao, - A o 4 la
xrn:]vfi qilnT{u'r n?$?n?lfl1n6uvlnln1'nt?o?[n:1tfi fio

- nrriln:cdrr

In udr lil ud?rilulrlu o, fi nurun:s drorurno'irrirfi r6u nrrru n:sdrsludl

rnirtdrflu z yfin nrrulosouaufi fi'ur.uuqifiuunarfioilmgffirnfirdsil d.rd nnunrsdrr
3tar?n:r?r4:on:riln:cdtnrfusrusr nmiln:cdr'rrfiodrfinornar:lunrfuoruncrormarduil

unsr$rnflrfiu! rrasq?rilR:sdrqnrr:ilfsnnun:sdrtdtriHrnnornnrfuorun n?rtr

n:gdr{flfind,fiu oloorrdardn uacnao't:dqro{rnar6sil$ncmnfi r60il (13)

- nnolrd

fi rurnturfrvrcmilfotuilSnariimsfi ririlcmrchd{ilrriou uioturirnndrrc,os
I

ti',ntru lduri ilSreorfimurfluvrsrnu#arfinnr:nj60uuilarmrsr:fiivrurfirb?finsnoulmri

lrnnfiuoilflndurirvrcrnl{ uuoolod,firolorflnuudurnnuorl# sat nuctei rflu

irurumn rieulorirtifioXiluu::ornlf,fin0sndufiru6ornrrogi:ou1 salt nuclei dordu

nlugrn{nnrrchilrtuueiufiufincftornaol:drnrilrdaa naol:dagarsr:'rld.iru rdodrbJ

oqilurirurnraovoqiodrnfulnukiqquru'trJ tfldfiouulrdrfiu zso iiafinYrueiofin: o'r00s

fi:andouldfrirflulryr6sunast:d udthrirfinasl:drurnoft t,ooo n^adnYucfo6n: Insdu

naol:drorunnrfrsr uagurunfirfiuilrirostri6u nnol:ddrfiilirurarunuonornocfirt#

rirfirar6rudrff.rrfludun:rsg{snudrflul:nfirtr dr lndnrau fiordrurr firtfirio
nrf,nryndou rmgdudun:rsisfis(ts)

- nnf,n

dil:rnglum:mn6o$ludnusscrour:'rudn du uddrurlvrd urunu'lvrd

1n1:r{ 6vrrasl:r{ rfludu rmgfiteftn'ruf,n usifinrdneraruoqirrn du duqnir
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im:rcfurn urnfirnr:nmoim:rv#rlndrfiturnsrr{urorgrurirduwdolldraarunsrirtd

drururn drrfuriorynfin:roim:rc#ludlfirduuuttflldnuorfidoqadn:roirn:rcf

unnciNfiulil duoqifiu'irdlrJ:g,nndu fiog1:duilqnlddldq fiovritnranirn:rcf

{orlarfurfludrdq

zrs narru#rf;ud:srndr.rtft afi u{urhffurFurndrlffi u

SotqJoAug:glulnm wmoofl tu9ruiluoun?fi?CIul

l{ousaudeld 6s n?1u?{lu(Porosity) mcnrludilld(p.r-ouriry) nrireds m-u{rurir

fiiiu.lrnquulo uncnrruduldrurn arilr:aogfiorutirutr,*duu1t#tdrnn luvn{

qvrnivrurrSunfiu{rurirdelur:nogd'ruti'tldtfurotrurn'ir 4rtfl (Aqtrifer)" rirufiu{urir

dur?ngfi#rfrnfiu ucinhiarlrror{orurrirurl#ld oshir€ondr,f"ti't dqrfunrrflnsr
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fi ur1 nrfi od il :c no:rdruns no u (sediments) ii tr{ l*ifr nrt

erurudrtflrd:nfiu nfsfthirfluffrlfrurflufisuufir fiunrrirdrflun?nnr?er yr:t, 6u

mfisa Inausrru unsnsfiu fiasaufiuluudr vjuu uurul Suuirir ufoiruyrsra

:J:srurrunr:'irn'ir$ounv eo ro.:fiu{rti',ti'rIuo iit{*ultilurnrnrurt#rfludurilrJrrrn

fiu:'ru drciaulmq!tflun:enm:ro tio"fir*ffrnuruuacrfinas16un :osa{urrflunufiu
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,ilo',r'',unurndou nr:rnarrfiru:J3rr'r*rflu'ru',ntuur.rri.rrJ:rrnd duoqifiurJBrurturlunn
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tdlm rtcidrfieiovirtq,urotf,n fi6ufiuRr?nnrlunurneirrl nqnmdrruaruriu fiIonra

tr{rfrtrfrrlos titliosr{ilr,uilrhj1u#un:asrn:rsil:gmnd urooloriroh ogfidllnnlnu
Acn:{01n8t{1 14:o01R3i'lfr1tRa'l{rqu[fl1

ef autn qjfi finsfl srfl uarurn#uryu 1, urrn{c,oil
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Rr?nm:lu luytTlilq{ [t{ lfl 1

ciuriruarngn nsnouriruluqiuforanrsnourirunarr qnf,nniousadrroontrJfiuolnurai

rirnforirrirtuilolriu d:ruqrrl:rrnvrd rin:odudrun:rndnilsru n:Tn4r,1u ras
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- fiurJu (Limesrone)

qaraurifiiidrdrgiiqoro.rfiurJu dfirirtun'roiiwduilildoriru,u'ru lduri

nr:filt:.toqilufiu h^r:qrurirdlfintrnfiurJuqnrJfrffiorvrrsrnfi rurdor'uurreirurflsu

,,u,gnrfl*dr.roonhl 6qfidnsnc#rturflrisio{'irsc,urndnlrJuduflurir m6oq}Hri

rurnh,rqi rdufiur;u,,{qril:rsuasudu A 4 s4 s a r
$JOQnilUOn 0{lJfl 0srfln:ourlstfl :ourluR:s?t?:l{

teunu m5o:sr.r'ir.:#ufiu dreirur:srdr:aot#n:rudruuri$iordr.refu1 '[d 0sdlrJlrn

fin urdlur o ra il3ru rar ru r n duml#l d

- frururu (Slate)

fiusuruunrfiuurJ:du1 {ifidnuorstndrfius rsiu fiuflalad uasfi'ufiad

fidnuarstflutriul unvqnfiudert{Isirqociordstfiu sioviN:svrirupiueioruiurinoc

frrlou :osunnpiruufunu rTnhifindodrdu ft'hiriouocnrirtrnnrfiu rl:cnsufiunrr

Idrsootirsquu:t rfluqrJa::neionr:lila6i'ru,nruoril fiurJ:cmmdddrlouurftdosrflu

+f,uti',dau snr{un:dd,riufir.,fiu.lruufiwrn uaclrl{roilfordurrntriurn 6.:fi:oumn

nfosisq'irsu',n*ufi or,fi utf'rt{tA'noil:srurnr

- frunrofn tqd (eu*r"it")

Insilnfililfitillutdun^usfir'd drosfifirnurstu:ogmn ungfrdeuu?i{fi
91tg

ovly?rirrurn nr:fisrurdruroralufi'uo:o$crlryd trild'fiqrlm:nrqr{rsilFlrorirodrl

6sr narur{qcroril'ufiiff uilqurdruiunr: rorsdau

- fruun:fin[ncfrudnuarsndrsnf;r (Crranite and its equivalenrs)

fiudnfidnlilrnluilrsmetms tdrri fiuun:fin fiu'lnlsl:d fiuuoud

lryd unsfiuuoul tun:vgnfiuafiu t.uriodoulsdufiuuil: du fiulud rionrud,flu
A E td r a hrd . ah.a a g I
frutulott{{ miu rfiouos'lrifinarrunquoqimu dqldfredudufi odrrt:finru tftu'u

rJ:cnildtfine$tndfi:6u firouunnirrum fieieuryfisruaorornnr:fiondourtrarsilln fifi
Isnraos rfi urfrl{ldvrorj: silmr

e

lr

a Copyright by Mahidol University



a

liarfi ninsrfis rlu r?nsrd"sufi na m.l. (rnnlula6Rr:flnnn:guu dnefitwl | 27

nt?nntluit^lJnsta vjuru?ruvrvrafiflurnd{rmirfluinflilrndnfinrqlruuft ftJ

oufiq{urorfluvjl:run{r'r vjr:rurJ:cmndr1nfirnirirdrnaosluapiru Inu#rduorndq.r

n$ouinar4ttr udelnap,irufiowi.rhJa,rqivrvrn n:ron:rutuidr',uniudfi z r1:s6rvr do
i-il

R:?nn:1ufr qnfrouruavayarufrrlournirjr
t9

$as R:?nyrnu"rur.r',ud q nfionrruravaru Inu
uduo1onnu dnuarsrirurnraturiw',u,,uud rnrnrsriaufioqilndrio?uflor,r,a or.ru

vr:rurinfic,ursrrf,nrmsouti'"6u o'rrro',rri.ru,u.ru doffinerl:srin:sftrfrrfiru druiu
uiratufirflurromtranfofiuvr:ruir,fls finocfidldnoqinouru rfrrduoqinourirr :sduoarr
dnc,ordldnluiiniudrnduhifiu ro run:ornfir6u

aqrJdnuarvrtilri{d11un:rnn:r01dft d 6o n:eodfi nurndurrYurms hifi 6unfo
vr:run?llililu 6s'irrflu#utf'tdtrfti'ru'toiiqn uciloudrliln:roa'nsorsd6;rioufi fi*si
n:rnilun:rulafon:ruiluR:?o d.rt#rirrurnro{a{u'r rmsR:?nm:rufifis,urokirdsfiuoy
qv! , 'lfrirurnn'il R: ?n yr:'rsfi fi crurn un nsi.rr fiu tirun:rsasr6 snlftfi #o s

- frum:ru (Sandstone)

rn^oorndnvrr',uqori',rlrsrl'ruu'un'rsfi'u rir}fldofineiorflurdsrfisrfiu finuag
nr:il:scruqroqrdo?r^uosuon'jr fium:ruostr?rirurnflfsr?oa dufiunrlufignrJ:varu
l{rrsiffiu$rr{$r finosfinarrnqururnn'irru%r^udgnrJ:sarul{stirqniumur ,filunu
o tirt r: n nc fi il?rurarurn ndro tir.rnd.r

- n^u n:rn (Conglomerate)

6norndan:enuagdom:roqnil:varul{druf,u Inuilnfiil:rsuionufiu

t

a

6urin o g tfi l:J uvr: nriorJue qiourioqdr.rlufiudsil oc'lxifi ra s lupfou^u gf1 fn ns lifi rfr
ue{tYrfi :ouunn grt rf ofi gisdrr#r cis#r sr o os rfl u uurirrfrurnra ld

- frunru (Shale)

fidudrdnrurnrndufffiue 01finerrunquqrrrnrvirf,un'unriiua

,{orumd oruro rmg'ldsoiltrflrfrluaniru r.r'usfindf,ntrarfl ,aua'uri,'
riaulnqifi naru$fi $msnj:rg 6qfi :suunn$r:unnsdf,nrfi uriruraral{tdrrn
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uoafl?u

fiu6unru
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n-u4nrb,lrfi ndln ud'r lil ldfi d1 ff : rc fi ruco miu uciluurt n:d tunfonufi
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r,ava Qfi?ilJCIonul rutsgsr?nlunneirldu Erfintilufrdnrfrurir'ld fiuucryoadul{wi{6.1
.99

dusfudr uacursut isfifi il3urnnrm

, ru9, n ' q r - r, - ' .dt,- - -,e- <- ..---r--,'
flqil ra?r umrinirursrralnsfielilflumomi,iosntflu z tfin 6o urrhririlmm
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I

t ae,!A
nuqxu'ruun

t

t

lufiudru fiu:'ru ilil'rofi{t Rt?n m:ru dunrfiua dslusiot'irsfirilugnlului

finrfi urirurnrn'l{ ft rfuurnr{erurrirurnrnlufi usn?ndfi og eiur:oqutf'tld'ut

fiu{rurirrfinnsnounsrf,Rqnlnri (Youngu Terrace Aquifers : Qcr)

ffnrfluuncirrirululuiidtiqr ldrri u^u{urfinrouurilrr, (Alluvial Aquifers : Qcp)

nsnounsfinqnuir (older Terrace Aquif€n : Qcm) fiu{rurirdonsfiud{tclr (Co[wiat

Aquifers: Qcl) uavfiu{rurird$udru (Se,mi-porous Aquifss: Tms) mgffiidtlilulem

tufiuufi.r fiuu{q uurufiq fiuufirvlnrJ:smm fiu$ffqiln6ssii:ssunn#nvirtr?ft

dovirr r.rfsornosldornriufi'ury ilfo:sr,gio:grl irrdufiuuioluh:r lduri r?u{rurir

In:rrnouuu (Upper Khont Aquifers : Ktrk) fiu{lrirln:ttnouna'lr (Middle Khorat

Aquif€rs : Jmk) fiu{urirln:rsnoudr{ (Lower Ktrorar AErifers : Ilk) fiu{uririirrhs

(I^mpang Aquifers: Tnm) fiu{trirrfinfiunrfuotilo(Carbonate Aquifers:Pc,ec)
-e--9-.^J----e--e--J-4-+ 1,-- , a ,t ! afru{urirrfrsrrufuftfruuil: (Merasedim€d Aquifers: pCms) fru{urirdnfiuurj:
(Metamorphic Aquifers : Dtmm) fiu{rurilvfinfiuqttt'lr{ (Volcanic Aquifer : Vc,Bs)

runvfiu{rurirrfinfiuun:fin (cranite Aquif€N : Gr,Cn)

warrur:ot#tj?ul*ti'tdutneir.rtiu ftrfuilrnosdoqfnurilurnrnciuilrtd 6rrfluos

dowr:rudrrfincroqfiu{urirrfudrrflufiu{urirvfinln rdudornnuo'qil3urnri,dot

aT rrofamdurrl#ld

zan neruflruf;udrsuirwfi afi urYuqornrnrirlffi u

oltdrflulurnluanirudufiu#rtr'u 6ocasnruprordrJrcnoutor6urmc?r^u$,rdr

rfulrjfi eu ocurnn€sdootiouduo{fiusfinmqfiu$acfiu (rs) ft d
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a
- ,ilu,u.ufildrrnfiunrnnrfuotun du Dolomite ra6o Limestone ocl#ar:

flrnunardsrunrfuorun duciautnqj fiilanlqduru rrunfitdru naol:d uavdardsr
tg r,a , J o& r ar I 6ttriio- , n d
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fiafiniileiofin: il:snoufiuorfrururn:g'turi'tu'tr'tu{sqn:ilvtil,{urn:t:fifior1laruq.rqo

1#finsri:turf'rtAru,nu o.os finfiniusiodn: ungnilq{drrurfi,nulrarurirosdslhifr
& at sq t

nsR?rauliluunfi tunl: ttu{l

cn:ilH rirt#rfinrlyr$sfifirilfisn€orlon fiflnurld6r,runsirodr., dtl4ld

t oonrflu I :cdr 
T.,uruuo.r:n*rau

Sloq!4,.^^-easrarirfrilar:uqtrirfru o.os fiafrnirusiodn:
J:o | ^^- F a s r e

rirfrfrar:rnqrurnn'ir o.os frndnirusiodn:

lnuorfiuilrnr glu,ilAuuqr{nr:surriulanfi serul#fi alrnglu,irt#trirfiu o.os

fiafiniruciofin: il:snoufiuorfrururn:g'rurilulrluqrosn:ilvtil,.turnrt:fifioqlaruqtqntr?fi

alrrqtrrriltfftrifiu o.os fiafin$rusiodn: uavmnrqdfi,nuufi,nulraurirordushifiatuq

mutfluudnlunr:rnit

- ar:rnfi ff fl unr:tlocffurir 6'o#er g$lruav#sti

ar:rnfid1#tunr:flo.rfiufirffofrrr1finracdn{ ldrrri 66fi dasriu rns

daniu dsduar:mfiil:cmnnasiurunmnlslo:nrfuou dsfin?rilo.tvruoqilu

? fiqu'lodsruld'uru duuoroaarsdrldurn 6.rrfinflrgntol0',r*qrdu
y4,n
flnnsrlddruunsirq#u66fi oontflu g :sdu 6o

J cu ,.. o-o
ulvl $JtJ 9rFln [au

tildt 66fi hirfiu r.o lruIn:nfildofin:

ti-,fifi aafi rurnn'ir t.o llln:nirueisdrr:

ln u o r fr er ru r n r g 1 u q ol n'rn rirlu,,n ri r rit fi a6u fi fi lqivr s ra s o r n : s m : rriil sr

aranf srnlulri6uagArr:ndsil iiuoub?fi 66fi turircJsqerldtrifiu 1.0 lulntnYreis
t

fin:tuunriorirtjrrrvtd z 3 unsa rfluudntunr:mit
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6noiu oontflu r :sdu 6o
I*littt 6nn5u mu

rirdn auc';u hirfiu o.t hln:n$ilciodn:
I

*dfi 6aoiu rurnn'ir o.t lllo:n$ueiodn:

irluuuriqrirfi r6udfi ldmstaq,CI{t n: g n:rqinu'r

6nn€ rvrnlulatunsdunndoru dsoul#fr 6an?u lurirqlqnl#trilfiu o.r lilln:niilsis

fin:tuuudstiltJtttrd z r rns4 rflur'ldnlunr:mis

dnn?u osntflu : :gdu 6o
3
rirfihifi daoiu mu

tfdn Aa"tu hirfiu o.t'1ru1n:niilcio6n:
tt

rirdfl Aao?u rrnn'ir o.t kln:n$ucio6n:
It

Insorfruurnrgluqsn'rnrirtuunritrirfi a6ufi fi lsivrg tac,ssn:sn:rqiilsr

sranf rvrnluln6unsdqmndoru dusut#fi dao?ulurfrgtqnldhirfiu o.t luln:nil

doa^n:luura,is1iltj:gnnd z 3 rms+ rflundntunr:rnis

- Rrt Rrttravrnfifri'hl

nrru{u finlrdrdryeionr:nf;nrir:J:gilrtudrunmtrirdlr.irt# olrlcfo'{

#uuoruoril unvrfluqrla::neisnrrsil,#ulro ffinurld6rrrundrtdu nmru{u oon

rflu g :sdu 6o

rirdfi nrruriuhirfiu s uriaurdufi g

rirdfinrrr,rlu s - 20 nrirur6ufig

ritdfinr'tr,tlururnn'ir zo mrirurdufi g

1nssrfiuuorglurilulmac,o{rnilmftrsrn: t:'fiildor1lauqqetffi nrruriulu

,itAUi,a, zo urieurdrifig rmsnorddrnund,nu',reuosdsqfinrruriulurfihifiu s

nriaurdufig rflunfinlunrrmir

nao'[:d rfludryfiusnl#vrnudrririiuficandou ?16o6rr ffiurld
8ruundrtdu naolrd osnrflu r :cdu 6o

a

I
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I
ilunr urnnr?nruurf :criiguif,nniffol ao

rf'rdfi naol:dhirfi u zoo finfi niruciofi n:

ti lifiuaul:d zoo - ooo fiafin$ilqion'n:
ilo u / )- - a a v t a
rirfrIlnaol:riillnn?l 600 ilaaRlilnoan:

ln uorf,trurorg.urilulorano{R:rrnYuurn:t:diioqlnlqtqntfifi nnot:dlu

,i.116'lrirar, 6m fiafiniucio6n: uasmatqdfirnuufirnulrcruosdotfinauriulurirhi

rfiu zoo fiafiniildofin: tflunfrntunr:mil

nliln:sdrs firtrflrilfioserjufonr'rfrnr,lonlunr:frnd'rq unvtfluarmqfir

l#rfinl:nfja ffinurlddruunsie.r#, urluotcdrl oonrflu I :cdu 6o
3io 9 u 16 a a s t a

il'tvl:Jnartn:sfi1{ liltnu 75 runan:ilnoan:

tildfio.luo:cd'Iq 75 - 3oo finfinYileiedn:
Jio s

ulfl iln?'rlrR:sntru'rrindr roo fiafinfileiofin:

Inuorfiudoryanrs?rrnudldfrnrnioq*olnrir*tiln?truR:sdtt{ftd ti.r

dou fin:rrn:cdrr o - zs fiafiniueiofin: rirn:rdtstjrunatfinarun:gdrc 75 - zM
6asralgdg- -- -^^F,€-greruaaR:ilnoan: urn:unrrr uoniln:cair{r 200 - roo fiafinireiofin: rmcfrn:vdrsilrn

finrrrun:cdrrurnn'ir rm fiafiniruciodn: rfluudnlunr:mil

lurn:m fi nrrrudrrYrgiiovuun'irrfrfi fi rirlursr:vrqslfiurirurn: grurirt#tfi o
I

l:n methemoglobin€rniaturdn {dnurlddrrrunsias#u 'tutn:m oontflu r :cdu 6o
J!urfrfilum:vrhiffiu +s fiafinYruciofin:

tiriifi lu*orvr +s fi an^nirudodn:
ty.

urfifilurn:nrrnn'ir as fiafin$rudsfin:

In uo rfiuur 
", 

g'rrrri'r 6u o r r{nr: o ur riula nfi so ilt#fi lu rn : yr turfi ldhi rAu 4s

fiafinf,urisfin: rJ:gnoufiuorfiurro:glurilu.rluctosn:uflYflurn:t:6ddruunrnote{
C s oc,dh e

finnrurcau uavorllaruqrqntrifilurn:vrturirlfftrirfiu +s fiadnilcisfin: rfluudntu

nr:miq

r'lgoolrd

a

?

U d- a t o
t: o q{ rRun'ril1n : g'luyll

A
no

a

lff,urflugn frflnurlddrurrnsirsdu r,lqoe'lrd oonrflu I :sfiu
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tiltifitlquul:dtri6u t.o fiafi nYreiofin:

tildtt'tquut:d r.o - t.s finfin$rusiofin:

ti.rdfitlquulrdrurnn'ir t.s ru'afinYrueiodn:

ln uorfiuilr* g'ruri',Ausrdnr: outfulanfi uoultl'fi r'lqool: dturir 16'trirnu

r.s findnyuciofin: ilrgnoufiilorfiuurnrglurirul"luclotn:ililiflurn:t:fifisrllnilgtqn

tffintquuf:rilurirld'hirfiu r.s frafiniruciofin: uagrnudrirrnunfiruursc*lri'totdou

ftr{qool:dhirfiu r.o fiafinirudofin: rfluradnlunr:mit

ril fi nunc r$Js nrfi a rnrt#rirfi :auns nfi uhhi#rlrirld r6ern:ru drirn'lnrras

rmscio rodosqtfinrdrrav rndsstfl urhu

ffinurld6rrundrq#r rudn oontflu : :sriu 6o

ririinnldnkffiu so fiafiniildofin:

ti,rdfitnf,n 50 - ?5 fiadniildodn:

ti'dfi ,uf, ournn'ir zs finfinYlsiod'n:

Insorfiuilrurglurirduow{nr:ourriulanduoulr?fi rufi nlutilUtti,nu 50

fiaaniruriofin: rflur,rfintunr:mk unstunr:flonlo$odld,fludrfirffHrgrntri.rrirld6u

{f;nurld6r,ruosi.{#r urusnrfia oontflu r :sdu 6o

ti'tdfi uuoolfiahirfiu t fia6niilciodn:
I

t:r{ifiuurnrfid 1- s fiadn$lciedn:

#,dfiuuon',fiarumn'ir s finfiniilciofin:

lnuorfir,um glurf'r6oossinr:su'triulanfi uoulfifi trusnrfi aturfiHtr;rfi u s
t J o ^ i^o.

fin6nildofin: rj:vnsufiuorfruurnrgrur!ilnrlrri, luundqrirfrrfiufiil"[dnsmfl sqRtuvlt?{l

imurnranf rvrnlulafigasdcmndou duout#flutJlnrfiaturfrqlqolflrirfiu t.o fiaf,n$ru

cisfin: luurariqrirrjrr"nd z 3 $as + ritundntunr:mk uastunrrdnnlu$odtdtflu
t

driirnnrcurldtrirldGu

da ryln fi omudrdqd ocuon'irdliifi ti',.f,utt{orfi urirrrn:gruocfist#tfinnr:

t

,a

c

:surufisttrurrilfirunu ffiurldfiruunfiqdu dan'ln oonrflu I :cdu 6s
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irunr nmnr?nruu{

a
titdruu,Uthirfiu zoo fiafinirdsfio:

tildnqudo 2ao - zso fiafinsildsfi n:

ti'tdruuttltrurnn'ir zso fiafrn$ldsfin:

t
rfirldhirfiu zoo
AAOTA
ilnnfHilnoan:

C

AAV'A
unafltilnoan:

!ao
u'lmilrJ

g

a

ln uorfrururor g'turi',u',etlofl o{fl :uminurn: t:fi ii orl lnuqlqn}{fi dap'lnlu

fiafi niucisdn: $agnorddrrru"d,nulrcurirorduofi dan{nhirfiu 250

rfluudntunr:tniq

r1?1mrar:dtuuufi aru1uld (rota dissolved solids) rfludrfi iiuonl#vr:ru

rirr1ilrorcloqrffsrfonurduruluri.r ffinurldfirrrunsiaqdu rJiurud$d{ilunfiasnrsld

oonrflu I :sdt 6o

ti.ld t tnul* o', r rio n u 
"das 

a r ul#:td fi u t,ooo n^a fi niu sis fi n :

,itdfitFul*alrrionuufiacaruld 1,000 - 10,0m fiadniildofin:

titdnmu',*o',rr{onrudasnrstdrurnn'ir 10,000 finfiniudofi n:
r-c9!

In uorfiudoryamrrirrnrrdldffn urirqornrurirnrurirrJ?tlrar ar:fisu runfi

ararooqitutitttAod ril6ufi ,tiul*ulrr{ooundavarooqilurfi o - l,mo
e--ljrctjao-ta

rimdosfirJ:'ruratAr:tflwuafiasaruo$'lutit 1,000 - 10,000 UaaRtilnoan:

r]irur$ar:?i{nuofiurulueqiturirlrnn'ir to,omfia6nirusisfin: durfrntunr:mis

osnfiroufiasululurir (Dissotved orysen) dudrfiduonh?vr:rli ti,tfufi

n?1ilrl.fru"rsdurfiurtndonr:dr:rdtnils$idfiinlurfr ffinurtdiruunsiNdu ssnfirou

dasaututir oantflu r :sdu 6o

tildfi usn6,ouduruloturirtrnndro.ofi aa^nfilciofi n:

rirdnoonGnudagarutu i'r t.o - e.o fi afin$rydsdn:
3 ;o A c , -q, ^{--c^-,^J^ ^ ^ l-.^4 e, !-4- -

urfi fi os n6,ordu, ululurfrrlosndr 2.0 fi aani rl noan:

Inuor ffsurn: g'ruqarn.ori'rlu,,nriqrirfi ',6udfildnt tnror n:siltesinen

nran{ rnnlulafiuayfiqrandsr dfiruunh?fioonfiroudnga'tuludl o.o fiafin$ueio

dn:lutmriqrflrhgulnd z riroondroudasaruludl 4-0 fiafinfluciofin:tuundqrir

rj:snnd r rnsriroonfi,oudurulolrrrfl z.o fi adnit isfin:tuuildnitjrr tnd +

rfl un dnlu nr: urir $actunr:f onlo9t dldtfl udsiimnrs unriqtfi fi ."^t

Copyright by Mahidol University



a

rIEfi nivrorflo uurinorflolfi nn
T n.l. (umlula6nn6nnr::cuudtmtlnf,) / 43

nxludo,Qnl:ooRfir0uytrs6?rnfi @iochemical oxygen d€tnand) rfludrfid

uontt?vrnudrnrrruanil:nm{ril frflnurld6ruundrt#u n?lildo{R'l:oon6t0ilvt'l{t

firrnfr oonrflu 3 :udil 6o

ti'tdfi o'r'tudu{n1:oorl6t0uvtrf,?mfi rloun'ir t.s finFniruciofin:

tfldfin.ludoqnr:osn6tsunrsfirmfi l.s - 4.0 frnfin$ueie6n:

ti'td fi u.'tu dot nr: ss n8roumrtfiemfi rurn n'ir +.0 fi ad niu si sa^n:

Inuorfruu'rnrg'rurtCIlo',nrfltrr,,r,rriqrfrfiaAufifittinttuflo{flisvt:'tqinur

srasrf rvrnlulatuagAq$rndou dnmunlt?rirdfin'lrildoqnr:oon8ttumrlfirrnfi 1.5

aasraotr9'ilaafl:ilnoanr ruuylri$irrj:cmnfi z rirfifinrrrdotnr:oonfitounqfiamfi z.o fiafin$l

c{ofin:luumriori'njrrn v,d r uurtfldfiotrudosm:oon6touilrcfrlnfi a.o fiafinf,rusio
9t-J9.

fin:tuumcirtirrJrrrnd + rflutrdntunr:mfu $actunr:frnurnfifil#rfludrfirqnrs

uuriqrirfta6u

- uunfir€s

Infirlofu rfludrficrsruunfirEuddufln4qxo{rl:ofirfioorntir,fludu do

rfluilrgnrart,:oqtdrdoposd:rtmalmu ffinurldftrrundro$.r Infidofiv{sr.rrun

oonrflu t:sdu 6o

tildt Infillofrlriqnun trim^u s,ooo rdufirdudo too findfin:
J.9

rirdt Inf,ylsfuftnuo 5,0m - 20,0m rdrfirdueis too fiafifin:

tirdt tnfir'lsfuv{qnruo rurnn'h 20,000 r6lfir6ucio tm ru^a66n:

Io usr fruurnrgruqsn',orirtuunri.rrirAr6udfi ttinr,uro{rR5syrr?qin ur

eranfrvrnlulnBuagfiuran#su iinrmunl#rfrdfi lofitlufutionur s,ooo r5rufi6uds

roo fin66m tuuuriuirrj:gmnd z i'rdfi Infir'lsirudonuu 20,m rdufirdueio 100

finf,fin: tuuncisrirrjrrrnd I rfluudnlunr:miq

t A A do 3o o Joyo dg d a
do rya fi nm oim:rcdlurirFrdurms rir166u ncfi rioqnfi nra nTm:rcr{rm nn'rr fiutJ

duo{fiudnirrJ:smndu fisg'l:rfluflqn'rdd't6'q fiovrim:roin:rvtidoqnrfurfludr6'q

c

G
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a

irunr rmnr?nruurf

finn?u dnn?u n?fl{
I

damln d?uraatYftv
Ji.

rirfir6ul#firfiinfidldq

nnol:d nmiln:sdrs
aJof

ooflqreufiavars"ludr

mrdnursr$rdfloffuq*o*tirgauwA.qi&d*.r6qdu orri. msn4 66fi

dnniu fl?tilEiu naol:d nrrilR:cdrq luun:vl

:srfinliinn?dol aa

dgool:d rnf,n rnrtnrfic

rmsilofluflrtdruqamrn

6nn3u dnn?u nrrruriu

:J?runu er: vft u uod as nrold

rnslo6?,lofirtiurut

rj?uraatd.ruilndnsar0l# uaclnfidsfiltioruu

6s nt8. dlrru 66fi

lum:m r.lqoo't:d darv{n

nnudernrr osnfitouvnl6nrnfi

r

s.rs flof,snrdrurFuranirlffiu rlSurenifi:fiu uasrJ?u*riroft

rt?ilmdrtd6u rjiurerdrFnfiu uacil?ursdlrh osrfludrfrdtftr?dudqn'rrr

'rsffieNiodn:rnrtl#ri',qssil:cfinrt{.r1uflo6u$asoil1nn y a _
{dnur wri r nrsi rnns #d"d dmn un 1fl fl rsdru nronrntunr:ntuu risrJrrfr o 6n

a$r.t:guuilrvrfitr{rhuri1u1.1u 3 c,um 6o c,urodn $ilmffnl{ uavturntrqi uasos

rirnrrtmrrrr{duddfiAosnmmr{druRmnrntunr:ilruilriqtildst rr$ruauurlrurlrn{

t?'rutirfirAuturntr{ ,nq*u,fiuoornurirusrudtfltfiuol:rioa$rErlrvrlrnqirirulddrrfiu

nr:rioafiqrs:ruil$ilrn{#rurfrurnratuflopiu 3 surn 6s {urodn c,umria'l{t $as

rrurnluqi $ngdrrfiunr:dsciruvuu:Jrs:Jrnr;rlrurirna6utuiltpiurfiusndrqrurnfio

rhvilm{rlrudlfi.Arlnurotn{ ffinurld$ruunnrulnosrfiordnmatdtoqililruqrud

drrfiunrr rioa$rqil:gilru{rhurfl umfinlunT :mh d.rd

n:6nr:afrq:suuilrsrJ#lrrlo.unumdn drtiufll#rir sO ndlnrtfsu rnit

eonrflu r :gdu 6o

rFurarrfibirfiu z.s gnuradrunrcio{rlilq

rJirr*tfr 2.s - s.o qnillf,d$n:dsdrlrlq

rJ?rT orfiurnndr s.o qnumrirun:cisfrful

nrdnr:alrqrguud:srhri.u,ulu"rr1nRa1{ furiuflfrfi d*ruC 50 - r2o

rdrnrdsu ruirssntflu r :sdu 6o

ffimorrirhitfiu s.o qnuradrlnrisf, lul

?

I

rFurarrfi 5.0 - 10.0 qnurcdrun:cio*rlilq
Jir&

rFlrarrirlrnn'ir 10.0 qrulf,drun:riefrlul
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nrdnr:air{:suuil:silrrirurnrac,urntnqj drrnsufl#r douci r2o - 3oo

?rdqnrriou uriroonrflu 3 :sdu noo

:J3rurardrhi6u ro.o qnurcr{run:ciofirlrur

rJ?rurnnir 10.0 - 20.0 qnillfld$nrdo#ahr

rJirronirrrnn.ir 20.0 qnulf,ti$n:cis#rlils

n:dnr:a9r:vuuil:sillrilfi.au"uroluqj duiufl#rir d.ruci rzo - 300

ndrnrriou uriqoonrflu 3 :sdu noo

rJfuranirhirfiu s.s Qnurf,rf$nrriodalrur

rJilronir 3.s - 5.0 qnuradrun:do#rlrur

rJiruranirrurnn.ir s.o qnurcr{run:eisdrhs

n:fiilotbvrrqdrurjiur*ti',otu tffloffuvrrdrurjsruranfrdu:rdiJ dqnr:finur

o9odruiuuunrflu : :cdu fio

rjiilrardldufinnhirfiu r,ooo fiafirun:

rjiuerdrahfioo r,ooo - 12@ fiafirrucr:

rjirranirdufi nnrurnn.ir rp00 ru^afi run:

IossrfrurnruiirJsol* ti'r nlu:ruiJ c,sr n:ruq qfi uuirnurrfl uildnlu nr: mir

s. La fl oftinrsdrusfiafi u{'urfi

qararurifitoodunuquti'tcirqsfinfiu ogarilr:atr?rJiu'r*rilfi,,rnsitriu n'qriu

nrnwdoqfnrr,rflu,uludururt# {rrfluocdowrmuo'rsfinro.rn^u{urirrfu.i., rflufiu{ru
ttrt:l"fitlt *oudornrluftrJiurortildore'tu',rnfisrurdulrl#ld' frdnurlddruunqirr#r9-9

ron#ufru{rrir oonrflu s il:cmil fio
uurfurfiurnratufiudau

rffi ric rilur orn lufi u ufi .r

rum riq rfrurn ra lufi urJu

e

f

t

In oorfioqar aruri6mrfi u{urir rfl uu dntu nr: rnir
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l{un'l

I
r.rs fl offsrn{d1iln?"rudn{o$irldhu

n?1il6nc,ooti.rtd'aun n rrru drurffu#frufi'urirt#rirulunr:drrfi usrurioa#rl:cuu

rJ:vrJruqiriru ffinurldfir*unsias#u oarildncrartirffiau oontflu r :sdu 6s

nrrildncrolti taautftAu 60 riln:

nurudnruostiUa" 60- 2oo $n:

nmildnc,slrilld6uulnn'ir zoo run:

lnusrfiunr:rroilo'ril0rn{rJfrrifirrunrr6'na9rt:cuuil:silru{r.?rurfluudnlunr:

rnit

r.r.o ilo6'silrss{ru:cusrirs:smdrsurmi.rrirfiedufluquw m€oqodovfiorurundsrir

:suurioc,uriorirorureusodurfiuqtn 6rduoq!f,1:susvirq:cil'ir.rquruornrntri.t
e a | .d ilA mlr,d . &

r:rfiudr ocfi ruado:rnrrirdrrfiunr:rioc#r:suurl:vrlru{riru ffinurTddlttunsirsfucrol

:srrsyn{isl.rdtuuriqritfiadufiuEruru oontflu I :vdu 6o

i;; e e'

frufrfro{virsnmtturiuir dtuci o- t fiInrun:

d"iiiioqitirrol*rilrisril urnn'ir t filanrn:6t z fiIarun:

{f,uiiiioqi?irtornurndu.ir rurnn'ir z fiIarun: n1 s filanrn:

Insorfisnr::Jfrrifinurorilriassrufidltfiuoltfisra$rs:cuur.l:vrlrlrr,i#ruil:snou

tiururn:grurosssr{nr:surriulanddrtJ:sflsutusuwtnr:Li'iurildruiiesorn.....lnu
t ! | r u ra

ilfia€il'rogr4'rirrurnu t fiIarunr.....' rfluudnlunr:mk dqnrrf,nuro$oii,niouunrflu z

n:fi dsd n:fiunrisrirfiadulifirirnnonfl rras,ntcisrirfiraudHfirirnuuufl

s.r.z floftinrsdrufiurdu

t - f ;e a rq ! a a | 4 !q9
nr: 1n rmv riof rurnmtuuFrearfi ufi fi rnfioavaruo {lurir ilTofr ttfi dq ma-oe $16

Guosrflunr:undn:sorurnfioldodrrd rirt#fiuo.rnutuncudAut6u ftrfuurnfildrhfitdt

qararuffiro.rduuiraordocfifluruilduir nufiflutur.rriorf.rf*u'totrlnnrfre,urnn'irtr?nad

ldtu:susura fidnurldiruundxduc,ot 6u6il osntflu s :sdu 6s

t

r
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rjorfinivrord'r, ruurinsrflsrfina :n.l.0nolula6nr:ffnn'u:guueInflum?t) t 47

a a d e Aaq e d --.--e.--.--i4-t a .qt---l------
u5parfr urfi rt {nfr fr ilqr1nilffi uil'rRuasil: l?otvltJilqillnutnuillufl a'l{

u€ nar iifi il q u rdu r6rur3o u

a ji 4q cq e -d-.
iltr?orvr61[tas ilfl nuRlTl[lJunulnil

Aitgaia4-
u il?il vrq{il : g Ro un?uil uvltJ tna o

uinarii hi rfiurasil?r?sr fi tfl u4tnl

Touorfrumufi 6urdu cro{ n:ilfrruuliidurfl um dntunr: rnis

32 nr:dut1ilt?il{oqa

d 4 &lrta
tun'l:flRu'ln:{tutJflnulldrirnr:rfiu:?il:?il{orya0'lnrid?s{trudxl drfiur{ostdfinr:

frnrfiu{oqadug.rrri',01 ttrd? :'urfiu{oqaftldornnr:dr:rolunlndurrflo{tl?narduii
4 .t d 9 q r----t-- ^^^t^3dnut tJ:luaglounflo{{loUa tuttnasil:slflnnilu

- r?or;a drufinuarv4fi rJ:s wt fl

dnuorv{oryarflu{orynrfufi{uii Gpatial data) rflu{orynrirrdrnoqilofre,mrsdru

dnuorvqfirJ:srytfl ldornrmrufi4firJ:vrvrc :s?lsfi l+ml,5Ml1,siv.lrtr, 5541 m ttas

5541 IV urn:1d?u 1:50,000 ilvr.s. zsls ro{n:urte{ufimur: unufidocudnldl4rtr

fi:ru dqnsl##u#rrurluqo (contour line) rflufi'rriqlondnsatctmrnllu4o,Eltuoduii

l,9414-'uo{anluqilnt:fil'tvltj'l

dnuar v do rya rfl u {ory a rfu ff,u d rfl u {o qarirr{rcr o { il o ffuvrrt drutfi n fi u dplrir

ldornrprudqmnr:divrur ff{fi{er$ouuriu uriuii 3 ,4 ,s rrac 6 rurntrrix}t 1 : 100,m0

9A
qt0{tfl :uvt:l{u'lfl: 5:tu

- {oryadrurJgf;tnur

dnuarv{oryarfl udoryarfio$fud rfl urioqarirrchcrotii offuvnwlrufiurfiru ldnrnuruufi

fiurdru mflns{uoondwmfio udufi r,r ulnrlci?u I : 5@,000 fl n.g.2537 cto{

v ca cJ a & dd<q 4 e .d- ----------de^- e^^-e- - |
n:ufr.offifrdu unilfifirlcfn{ro={fl'ulivuJf,RUR1r'lruunumlt tmsu?{u?lou 0{fl?ocloullflu

rrsiufi 2,8, 10,11 Ltaa t2 rurn:rdru I : l@,ffi fl rrr.g.2515 r,o{tnilr{glurfi6u tt*ttiid
4a

a

?

o
[ldn{fi.irxgr9rlJ
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I
ilunr runnr?ntuuf, :sfisuiiinnif,sl as

- {oryadruuuriqirurnra

dnuorr{oqarflu{oqnrfiril::ulu (attribute aata) rflu{oryarirr{rtotilofftlvrndru

r1iuranirl6'6u q*olnril16'6u unsn?rila4nnuotirlddu ldnrn:rwruruanr:drtfiulru

nrsrisurnraqrosnri'luqrueirsl iiidur{oo

- rloqadruundorilfir6u

finuarv {o qa rfl u{orya rfi o+iud rfl u#oryarhr{rql oqfl o fft nrcdru:s us vt'ts:c il drs

iorfrfir6uriupJsu ldornrrruufiqru^:J:vwto :s:rtfi sM | , sml I , sml II , 5541 m

uns 5541Iv trn:tdru I : 50,000 fl rq.s. zsfs ilo{rntltte{ufinur: unrufidosrrcnqfic

, J y-,, ___.^ ^ 4
D llill]',I ?|?u 14uo{ nno{ ilil

dnumv{oryarfl u{oryarfu il::u'ru rflu{oryarirr{rzuodof,tlvrrldturJiru't*tirfr.6u
99

un nrrnrrjrfir6u ldorn:tuqruc,oqaariin::o{nrirri'lttro'{R:lr$4il:smru rtas0lR:'lu{t'l1l

^uo'rrrfl'rrrirqom'nururi.rrirfir6u 
tornriutrudlr:siquavn?ilrllJqilnrrorfiqrrlsrdsru

- {ouarirnlu

,

- {or;ndrutrfiivrsr

a

J qA I . v
quuourrluci.ltt?nfioiltctn 6 {outtflu nliloullJU

dnuarv {oqn du {orya rft u: : t 1u rfl u{orynrirr{rclolil ofiuvrrtdrurJ:^ruranir rlu

ldorn:rsqurosenrfin:ednrirsludruru tg anrfi tuftfiinc,ourriu totn:lqqfiuiliilur

rfin{oryadouud'q 37 il({oryn n.fl. 2s04 n^{ n.fl. 2s,t0) dsldrflu{sryafiwffnairsrdu

rsoheigft c,s qil?il r ildr e.lu r4 rlt?vr : lrL d-rrj?unnfi duii n nluui,.*duiitfur

- r?oryail:vmn:

f,nuorv rlorya rfl u{oqn rft il : i t tu ldorn nrr 2n t{oryancugrulu:v 6'un{rlru)

ruar oilg. 1r?oryanarrudrrfludugru) dsoct&flur?oryaiiorrfirtdvr:Tudqfirururhcann:fi
s ro & a&

o'lflr,ogtulluvruu

dnu orv dorya rfl u{o rya ft duii ldrrnunudrrdinm tt.lod ND 4B-I

$as NE 48-13 r.f'rn:rdru t : 25o@ no{n:ilmyflstn:t:d u^ufidtrrro*dudtusfit
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rlsrfininorfiu !fl rinsrf,uuf,en

rfinoirqt

sss-e&- {o{amNnlu tn:{d:l{l?Iug'lu

'm,u. 0nnlu'laflRufrnnn:guurir:mtmo / 49

a

b

rioryarduvrr{rnrrulnu ddnuors {oqn rfl u #oqa rsqduii tdom usrufi qfirJrv rvro

{o4arn{rirudfi : g uuil:r rJru {riruldrd? dqdns ils cisryarfl u{orya rfitu: : urs

ldorn:ru{runnnr:drrfiil{'rilnrffoairssuurJ:vrlrm{rirucro.n4ilroqrueirq ddur{ss

r?o q an {firudfi lrlfl 'tt#ude dr dnu arv rlo qn rfl ur?o q n rft u: : sru ldnrn nr: lv{fl r

ffqil{oc,suuriu fl ?I.f,. 2540

drniudoqaiifrf,nurldornnr:rfiu:.u:',rrtuduiiflo"l 16'uri {oqufi1dolool:dr:ro
e) A s as - - - d --.- , - --, d y4 ctt4 A 4 q
n?sn: o{?o qnnnn4fi manf (ctoa positiming system : GPS) ft {flnurtdtfl unfotiiolu

nr:rfirdruur.irrow{riru risrirurorn rJ:vrJrrn{r?ru enrfin:aoierti'tutu aarfi
9'

nraoierirvir rmcaorfi enroiaqomrndr

3 3 n r rd r r frrua vn r t$'a rfi u r7o qo

et oAA- ro{ars{Trull

dnuorv {oryuii fru rfi utu nr: ldqsil 6urf:s uu ei:auwr aqfi aranf ov o qilugrh or

poitr arc/tine fi6o potygoo Inutnicfiu z dtu fro

r. {oqadrfluu*d lduri {oqnuerrmnrn4firh;ura doryauanrdnuars

nrrqmnr:dinur unv{orynuansdnsilcvrrsrJgfiirnur dsnr:flnuru9oiildn'tnunl#
,

base map firurnnriru I : 50,000 dsovqnrirr#rlnundsq.losdrisndr drgrtl?s Inuogr{rnr:

drunon{ortrn d{dunruilardoryanrtb?du{oqaDisiral arturndsqnorfr'amsfrhu

Tydig Modrte ftrfluhlrun:rldauts{}J:rRm spAl{s ungrh$unruld:cuuilfiri6nr:

osz dtsglddoqarflu vector Fite ornrfuogdu'rmlnwrqato{ vecrtr rle ri.rfroryudrflu

poim ac/lin€ ufo potygoo uld SpaNS Explorer Modrle

z. doryadrflu:lrn'ru rfludoryadarur:orirtfo{lugrJtour^ud1d ocds.l

rirurffnn, hfo{tqrhssrrllud urn:rri:u I : 50,@0 niurdsrfiu ldud doqailiuror

ti,n|u {olgarl?ruronir qro*ril rmsnerildnr*ri,ulu.u {oqarliurarritrn,
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I
ilunr runnrinruurf :sflsuif;nulfls I 50

qomr{dlfi?Au dqldrirnr:rfiudor4al{ii}J:un:ruMicrosoft Excelg? dtts#urflu

dBAsE IV File trnrfurirr{rfiugru{oqn6snnrtulil:ttn:l sPA}'{s

- {oryarfrsurrurt

dnuorv {oqnii 6'n rfi u lu nr: 1dryoll6 rrf: g ililar: cun e4fi nranf ov o qitugrJmt

nl:r.| (spradsheet) n6o n:rr{afifi (chart) nrrflu{oqadrraa'rfuqmaurifirmsdnuotYdrtl

iiidur{sr6'u{uqu6oduiirfu lduri rloryarioririlrn'rn {oqarl:rrlrnqiriru doqn

il:cmn: uavnoryanr:fildfirl#to.rquxlr drovqntiuvtonl{lugru{oryarfitu::uro

Inulil: un: il spAl.[s oc fi :cuu ffn nr: grurloryn rruu tfi r dur{uf, (n"uti*ut darabase)

v4llttAad
3.4 Rltootn:gilxounlilonl5?lfitlsH

nr: 6'rr mi w {eqa rdo nr:irn: rc#t nit oo ntfl u z ei'ru 6s

t. Rr:druaorriril rffudrq dwirns uuuro$reiacil nftJ'tdqrnnr:n^rt:artlnudou

orunarrurr1urrn{rfiurrrrg drlunr:fln"'tu9odffinurldrirnr:6ruuonriru{rdurrnrU

ornfrdrrfiurrunrrdrunr:ilaurri.avo'rsrlusuuvrvir 4 r{rirauu ftd n:rum$nsrn:

r:fi n:rlurinr: n:ruourriu mcdtin{rurdsiofrsrulmJilyr tunr:finuro9uiita

tlrnuerdrfi lunr:isrrirfl s uuun ?Tr r?rilrc flu fl o qil o ffu 15 t t :cdu 6s

- lt?rirns uuu rfl u o doqirduil o 6'urfu hifi n?'rr.r n rurc Grunrrdru nronrrrutu

nr:r{or urumriq drdo f,na3rq r s uuil : v rJ ru {rhu
- l#rirns uuurfl u t do datduft ft,dufi nrrrnrlns dr.ryrNdrunrsnrnlunr:, 

fiflurgpfduirrCo6'na$rq:guuilrsilru{firudrqo

- tr?rirnc uuurfl u z doqhdfiril o ffudufi nlurilrlrs dilnrcdrunrunrrlunr:

fsuruuriqirrds fina$rq: cuu:J:c ilrlr{r?ruCrrrn

- hflrirnc$uudu r doghoqfi.rtr offsrfufi nr,rilrfi u'rsdr,ryrtdrunrunrrtunr:

fiorurnmrirrirrdo tuafrq:suuilrsdrm{firudr

- l#rirncruutfl u + rdsqirq#rfl oftdufi n?lrlrfi r.r'rs dr.rymdrunrunrntunr:

#orururnrirrirrdoffoasr$guuil:silru{r?rurioudr#r

- t#rirocruurfl u s rdo:h{&{iloffurfufi neurilu'rsduyrrrdrunrunrnlunr:

fisruruu drtil*du ffn sgrr r suuil:crJ rn {firurlruna rs
o

b
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uutnn?nglag !fl1?ng'la0uilna ?n.u. (rnnluln6fl1:frnnuf suurrrflimn) / 5l

*
- tr?rirnc uuudu o rdsqirq&ril o f,udufi nnil n4u1s drJ vrrtdrunrsnrrlunr:

fiorurnurhrirrdo 6'na#rs:suilil:cilru:,iriruqtn'ir:Jrunnrc

- tv?rironruu rfl u z rdurfrodufl o ffadufi nnrJ r?ru'rs ryrJvrrrdru nrunrulu nr:

r{sr ur uu ri uir rdo 6'n a#r r : c u u il : c il r n {rh uri o u flr.: qr

- ldrirn s uuu du s rdoqirqduil o ffurfufi nrru rulJ'rs dr.rvnrdru nrsnmtunr:

fiorur uu rirrirrnoo ffn a$rs:s uuil :s ilrm{riru qr

- h{rirns uuu rfl u g dosi?{i+uil o ffurfufi nrru rfl rrlu rrlrvrrqdrunre,n rnlu nr:

fiomuu rit tfrrdu ffr aY'* : c uuil:c ilrm trirhuqrrurn

- h?rir n s uu u rfl u t o r*l'orir c dufl o ftdufi nnu?nJ ls 6tru yr rs dru n rsn rn lu n r:

| frruurumrinirrdoi'nairusuuil:silrur,jrlruqrqn

z. nr:ffofirgrur?orya dsrflugrur?oryarern{firu arrr:ornissonrflu z ciru
ut- !
tnn{u

- rloryavrrrdrunflltsrnrrfrruuqu*

- {oryamrtdrurJ:genn:{o{qilsu

l.s nr:?nnv#rua{oga

t94A
Ytloo

drurudonr:ururrirrfrrdoffnairs:cuilil:cilrur,irlru Inufi :ruasr6uerft eiolild

- nr:irn:rgr{ffnsnrfl dufr druqunrr'rdrqrsunnriorflu',"'tu

I o a o r fr u r?o ry u q r o',r, ria 0 1 R n 1 r n u r r u n a n r : d r rfi u u u rr t c rj o il t n r a cr o.l
r I ii 9 9 o o

r4u?u{runl{cl nrnue{ot uavrioqadrufiilqc,oqilsdrrrnra rurf,n#ulfeqilugrJrer

u^r.d uacldmnfinnr:douriu{oXa (overtay tectrniEre) d.rosldunudrrauoqtoloril
' d g:,8 d C;io j

q,otu?rri$irulom nrrtnuroisfrurjsf;ufroonflu l :gdil fio n-ufififirtramnrrhrururu

arutu:ud:rqr d"ddtrpo*rfr,rrlcaillursdurJrunarr uurdt ddfiq*olr,ril

ruurcaillu:cdudr

!9

t Copyright by Mahidol University



o

irunr runn€nruuri

- R.,:em:'lsrifiouolrrduddlurFurn'irtoorrutis'i''u'tu'tu

lnuorfiudorynrJEtrorri.o,oo.rrlu{'ruplafl'l:rirtfiutrur0lstiolJ'lel'laqJo{

urirwrueirrl didur{os unrnoryadruudszuo.rrjurirurulu urfforfiut#sqilugil

o,uuu^ufi dqoctdrffiuduano,ji*',*rfrnuo,,nriqdlilre,ra orrdou',ofqiitoiot{uduun

du r:gdu 6o duddnrnu.*ril,nulrarutu:vduqs +iulidntnul*rf.,nu.ra:r1u

:sdurjrunnrt uut+f,uiitifi rj€rurar rfrnt urs ailtu: vdudr

- Rr:itn:rcdfinunrrrduddluq*olori',nuounriuirfir6u

Inuorfiuc?oquq*o,nrir0'rnR'r::'rtJ{'rut{afl'ntflr:vdlqunrnnrciqrirfie6u
t qA I -ro,rgutiourfrufr.rrnndoiltrln 6 qlounriu uavdoryadrttrlritcloldnrfrn:roinqatnrr'lilr

rutfforfiut#oXitupJmlunrufi dsos'tftHufi,,aroq*olorilruound.rrirfir6u nr:flnsr
g:,3a dt s tt n 

-.,1oreo.yo,ao -d--dde
n:{urp1{11{iloonrl1u l:s6'u 6o Siufififiqnrnrnrirtuurvarulu:vd'lql n-ufrfrfr

! ^ Eaa^ ! '
q*o1*tfltnrursctlu:sduilrunars rrocfiufififiqatnrtrirtuilrcniltu:sdudr

- nr:i rn : rs r{fio uoln du fi dru r.l?r.l mnir uus r n dq tila.Au

ln uorfiu{oryarl:^ruranirrir ornanrfi n: r o{aritritctJ o{t R5t t'ila il :snru uas{o
ota9

ruaf,'1r?rlJ{rflo{flnrue:?o{nr:rrir rurffnrfiutr?oqitugrJtolrmrufi drosldrmufittcn.l

rjiuranircrorumriuirfirfiu nlrfinu.rngsd,niududuonrflu g :gdu du +fuddfi
e - - Cdi. j - -^-.!r-.^l-^.^^^^ ..--.i^---;

rJirurattirrvrursautu:sduq.r frufififirJ3ruratrirturursaulursdurJluRal{ ttnsfrufr
tl

fi fi rJ:^ ru ranir til us ail lu : s dl d r

a dv ! t -' I

- R1:amslsuansn'mfrufi dru:susYirr:vu'irlqlrufiurmdqir6l

Isr sorfrudoryadnuawnrsdr

ruac l#M nfi n nrrrirrir{ rYl s f Guroioe)

tilau nr:flou'tnfodtnioduduonrflu

duddfi u.-ruff urgffrtuffi duilru nn.rt

:criisuiGnr:if,u/ sz

ornunud4fiil:cma trffnrfiul#sqilugrJrrrlud

dr nc lduflud natott o rix:vu'irtrylsrufiu rrfi ris

r ffidu n'o duddfiu.lilruilgcututuduqt

uurduddfi n11iln{uffi rrulu:gdildr

t

n

- nr:irn : rnffin rrnrildud vr 
T 

s dru nr sn nrlu nr:rflour un rit rir rnao ffnast : s uu

rJ:vrlrrm$firu losrnimonrflu z n:d ftif
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r1Efininsrfis !urinsrfiuuf,na rn.l. 0nnlu'laiRufinnr::;tlufi'l?dufllfl) / 53

o
t. flrimtrg?idudnrqdrunrunffilunr:fi0*r*'rriErfr rdsfina$rq:gilu

rJ : v rl rn {firutil fi .Au n urn ltr qi iloffudldfin"l1uo{odrj:gnoudru s ilofrs dqif
I

r) i6ffsdruq*o.,rrri.,fi.Au z) iloffudru:J3urnrrirfir6u g) ilof,udlurJ:'urarritdu
J

I v

a

+) iloffsdru6urfir s) ilo$udrursusyrl{rsr.r'irunrriuirfir6ufiuqtmr Insdrdrfrfifin

crosrrgincfloffudfinnudrfiqeionrrntnrciqrirdnrursaudruiunr:rlrrl:vrJru{firurllrJol

fiurirnnunnilrscuc,orihfru lsruldrflnfinnr:douviu{orya desfldnm:$o.ldlrR1:

aoaoffiqqo (multiple regresion) 6s

Srn : WrRrj +W"R?j+..-....+W"Roi

,ds Sr.c : rir:sduncrtuu:rildrmilqrrltuu't aunuodudtun1:ntn4cil

,i'd,nu',ruldruiunr:rirrhvrlrur,irirulun?nd Ro\r:r,

Column= c

W, ft w" - rirnarudrdqtot rrciasil o ffoiifi nmudrdqdonr:r'rrurrirrir

dtfi ilrcaildrrslnr:rlrrj:vrhu{r1ru (weighting values)

R,,6t Ro,

t!

= rirnttrtr:Jrcdu{stiloffutuqordnuols j ftud iltftd t oudl

il oflud o dfi nrr'drdqdsnr:urrtHrisrird*arurseiJdriliunr:

rfir:J:vrlru{riru Gating values)

nrirrdo rir:cduocuuu:rudruf,unnuruu'trouruodudtuolrnlrrutiorir

firililrcaildruYunrrrirrhvrJruqirhuluduiindtl ouriuondtfinunnrd,nrlraunuodud

,fur Inuurnduddufirir:cduns$uur?ugsfiuanttr?r#u'i#odtfufinerrumursdiltlo'q

drrdlr.,n.rrnlruri{dldprurgaildriliunr:rlril:srjrn{rhuo{tu*duqt or:ogdlfiunr:

rioai1:guurJ:r:Jru{rhurioududdfirir:g6'uns$uu:?u:o{ldl nqlilnrudrdu

ol*ft tl'totttuu:ruur$nn{ruoondu r nril
)

Inslffif;dn:nrn#u nrr6n

rhursrosfinolnqnr

dnrnrn#r - (nrnuil(rtqn - nsstuudrqnl liruaufit

I
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:sriisuiinuif,s I sa

o
irunr runnrinruurf

crumtuql

dq ns ldunud uarudrrdfi fi flntrn rnlunr: ffna9rt:cuuil:siltnqirl'urirfir6u

n.rf,o"lu#qiiroiududuonrflu s :sdil 6o duddmounrnlunr:ffn

a

airs:cuuil:r rJrv*jrluti',fi t6utt,rntr,' qi *rurva,tu:v duqs duddnanunrrqtunr:

ffnafr$cilurJ: v rJrn r,ifilutirfirAu rurnlu qi mrrlg ailtu: sdudrunarl

finunrulunr: ffnalN:cuuil:silril {rlrurirfi rfiuurolrn qi rilurgailtu: s dudr

4 :lo
uagfluYlvllJ

z. nr:?m:rsr{dufiyrrcdrunrsnrtlunr:f,suurrn'rriqrfr rdsffna$rusuu
_.9

rl:vrlru{rlrurirurnra Inuogfirnrrirn:rst{dufivrrcdrunrunrfilunr:ffnc$rl:sttilrJ:cilr

n4ri1urf,u.ra1a 3 zuurer 6o crurordn {umflnl{ unrturntnqi ild'sdHfrn"lluu9od

rj:snoudas z ih6't, ftif t) iloffsdrudnuorv4firJtsrvlf, z) iloffudruq*oln'iltdfiu

r) ilrf,udru:J?urarrirlddu +) iloffudrudnfiudprir s) iloffudrunnilf;niloltirUau

o) iloftdrur1iruranirdu z) iloffsdruGurdu Isrut&{dnnr:irn:rsdniuduafiunr:

itn:rcfdudvrrrdrunrsnrutunr:fi$urun6iutildeffe,a$rs:suilil:nlrnqirlruti'tfi.du

rurntnqj

3.6 Rllltfla{fla

R'l? $do{ fi a {orya ffi un:, u.unl, fi urrirnue nndn ffi ldornnr:in:rgd{oqa t#odlu

grJguudaru:or{rlo'td.iru Insnadldornnr:im:rvfdoqaornn',:flnu'tn9ldarur:orir

r6ruo ?rie$cnq?.fator{oqatu z dnuatg 6o
j

l. tt9ltrvl

- unufi uantf,nunrfl duddruoluoln
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dnrdn
.9
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fiosnlndufi mrs dru nrsnrrr lunl:fifl urun riqrirdu ff"agrq:cuuil:sillrilfirfiu
q ! a r SjuroJ dr o s 

"to"t! 
J r,-- v Arurnlfiqi n:fiurririlrfrhjilrirnasnll druiufftdrir frqr$i 120 - 300 niariou nu'ir

c l" v & | as 4 I o te
rn-ufirirrnofirynrffiil:srrar 505.57 ernl{fiIa$Jer: fifo $sunc 53.86 c,orfiufifrqnrunfi

n?1:Jrl4rJ1sdulu:vduqr drniu nr:fiorurunricdldo fi'na$rusuurhsrJrrirfi a6uurnlmqi

nuludt iidruadrunurlnfiqu dsnr:rfi a:g,,urolnfi a.s

,tr',lfi +:9 uaoqfinunrndufivrxdrunrunrntunrm{surt,uritri'r*ooffna$rq:suurj:srh
9.J

fie6ururnluqi(n:duuriuirfi hifi rirnasnfl ) drrnor7qorfiS ft uinrouuriu

do
VlUl : illRRl:n]U?flt

J

*

frnernrflfiufi
d.i
?tuvl

(nr:rcfilarun:)

9ouac

r. dudiifi n?'ur r?nlrs drutu : v d'u q.r

z. duddfi n?Tm4rJrsdr,,tu:sduilrunnrc

g. ff,uiiiifi o?1r r?n,'rs dillu:c aiudr

505.57

433.M

0.00

53.86

K.t4

0.00

:?U 938.61 r00.00
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s.rnnr:frnsr$asooRulrllrsllrlgludoryardonr:de16ondufidrraiunr:finairl:guu

rJ:vrlrn{riru dsldvirnr:flnaoil:cuurd? og duil: g lutriodrsAqdrrirtrjlddalfiu

:suunr: 6'nrlmri.rrirrdo 6'na$rs:suuil:sdril{rhui{lfluil olriu dr&crrnc?srynfitv

sir€,nr:6'nfiutofiqfrnunrnntdrunruolnruodufid', dudtufittdunrrltrrurgcllunr:

ffna$r s : g uurJ: v rlrn {rirururnrlo urfi uslofrqrlstnirwlrrdd',rfi uor: ffnmrriragorolu

ruundru:suuil:cilrm{rhu naontuquil{nr:miuln9orutunr:ffoc$N:guuil:silr

ur,irhutr?aonodosfiufinuornn{uiiudrl: dorfu:suuiildrirnr#nrurrlcuutnrid

or:iruhn{u?urrnfofil#doqaarrr:ofinfiutttunr:uruuritrir'tdodrt:eot{r rrinsfi

:J:sfivrinrnu',o6odu
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uvrd s

alrl nlan r t?fftl ua s ffo nuo uuv

rrnnr:fiigurafiulou',udornu'runanr:drtfiuqruil:gilr?r{rirutf,n:ounqrunr,irhulu

rcrnflungouag 70 nrutdrmufiommugfio$acdsnuwi{nfisriuii 8 (2540'254)

dorfun.rrnrnu{qlurfssnr:ffoilrti,lt?fiurlttmsrulusuunto.tigumfiuilriewruiil6fu

wil:cilrortunr:ffnnrriravornfiqrun dtocdeflhsrul#:anr5a unvfiqunrnn'irtu

ff.rrinhienn:orrsrmurYfl urffquin161u,6uonuoor:thuundufi docI
Id dr

onnfl?,1'luu'l

t

drrfi unr: rioe9rs: g uurJ:v rlrntrifiru

:J: g fininrvtnr: froRr: oTuXudugrunrtdrunluo',rr.uodrrfr drrniunr: ffrtnrriracsrolu

surryr dqcirflafirl#r,rnndrtunrrufiltilqrrlududldetirtrtdt?t ornilrgurdlnrirr

6sldrirnr:fiflur:cuu'{oryaar:eumc- drunrunrfinuoduittCurJ:snounr:dnfiult

lunr:afiuaqunr:6'nnrunriqrfrd,nu',r,tudrmilnr:yirrJ:silril{rirulnurl:vgndtd

rvrnlulninr:ffnm::slugru{oryar8s$f,uiitdul#tunr:#our ':suldrunr:frnfiu10" lu

Rr: uruu dtrf.fi ,rnr'tt uudrn$u nr:rirrhnlru{#ru dqtunr:finnlu9ofildnnaorl#:sut:

arm:oeqilHanr:i6's ior:aiJs J o 3 A" v eto. 9t.--9t t
frr{sur$ulur4'ufrdrmoilqtmi o{fl?nuouttnu

ilqrar qrJar:n uac{snusttus 16ftff

5.1 fl?ilHanr:?ffe

nr:firuur:suuqirunr:6'nfiutotunr:uruurisrirdtulrsatdruilnr:firil:rrlrnrjriru

lflffloffsvrrrdrunrsnlnrionm to iloffrr lftrri ilof,smrtdrufinuarvr;firJrsmn

q*olnriltdau q*olnrflfi.Gu rJ?trauirld6u rJ?tronfrFnfiu rl3urorrirdu

#rrn rqutir nmufinqosti'rtmu rsuc?irt:gr.t'itrntcitrirfie6ufiuqruru uiopdov

r{muruuritfr $aciloflunrtdrudurdl dsil o frsnrrirdtv qnrtr lilaou srrru riu frd*lrrq
dfirJ:gaunrtai narrf, n?rutr1ru1rotdurfi:Jnrrirqrudrunr:fiomrrirrrssrotutuuvt

das:su:ril:rr-lrul.irSru rflufifiu:ant#rirrirnrinnarudrdqtoqiltffu rirnrrurilurcau

qsqfloftdou runsn?lumurcallunr:ffn:cdudoon'rur;otaurifictodtftJ rCol#rhcnou
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4,, +9

nr:noudrorrulunr:dsr,fiuottjt ddiifiouolr,rrsdrunr0nnrtdsffnastusuurJ:srhr{rhu

Inut#hj:un:il spAl{s version o.o rflurndotfioluntf,nnr::suugrudoqn dsrirlruuu

Iil:$n:utcuurlfrri6nr: 2 :slltl fio t) uu'lrJ:rm:u:ruurlfrrifin,r: os i2 dqrflu

rirufingdrrch{orynrftduii z) luhJ:unril:suuilfrrifinr:windoqne5 rflurirudrtr

r{r{oqaftilt:u'lu yhnr:in:rsr{{op rnsrrfol,qnanr:dudu{sryaeirq dt'"rfiult

:vuugru{orya crruuncqillddrif

rnfinrnareifi t# dnrdondud $uc f,ndrdunarldrfitytosn{r3ru'ldrrri

t. d'nuarvqfirJ:grng
3e- frudnu{rurioudt
Co'- fluvirfitrc,r

- dudtuuttio4ttr' hldauz. qarnnrrirfirdu unvqatnrlrri

z.t lnilgufin ldrrri *tfi. rtasd'l:?rq

z: crrnfiiit#tunr:florfiufirf,srfingfimraadn{ lftri 64fi 6asr?u

ruasdaniu

2.3 RltRlflrtasrnfivTrtj ldtri nrrlriu nael:d nnun:cdrq

'tum:n r{qool:d nadn ulqnlfia dardn rjiur$ar:d{

rar.rodasnrsld sonfirudnsurstudl racnarildosnr:osRfitounrc
dd
s'lmil

z.+ rrunfifis ldtri Ina'r{eilvisnusr

g. il3uronfiffifir, rtncilSu'lortitft.Au

r. r n:dnr: e$rq: cuuil: srjrrfnnnraturntd n druilfrldrfi so ufrinrr?su

32 nrdnr:a9rrrgiluil:silrdrurnlnilumRn'l{ dnafllflfiir 50- l2o

drusufildrir Po-3oo

drniuf,l#rir t2o-3oo

t

t

nd.rnr6ou

rdrnrrfsu

mdqnr6su

g-l n:dnr:c$rs:guuil:silrtiluraraturnluqi

o

l.+ n:6nr: rrgrl:suu:J:gilrdlfirAuuurnluqj
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+. rjilrgldldu t#il offumsdruiltuildldu:rufl

rj?lrarrfrrJudnnhirfiu t,om fi46run:

rjiuorrirnlufinn 1,000 - 1200 finfinrn:

rjsrurnnirelr.,droulno'it t2oo fiafiHn:
ao',!

5. IUUAHUqUU1

,,r.r ri o rfr:nr, r a lu fi u dr u

un cic tilu rF, ra lufi u u{ q

,ru ri lrir u't n ra tufi urJ u

o. nrrudncruotilld6u

narruf;ntostflffiauHfiu oo run:
49

nrruancroqrirlddu 60 - 2@ uJn:

n'lril6ncrortflld6ur.'on'ir zoo run:
r r . Jo o v .- -4--^d---^*-.----.^-'-^l-?. :cus?irrisfi a1{[p4ci{il1e.i2otunupsu ?r:oEFlYlocilolulltila{ul

duddo$ri'tso',n,nrriufr durtti o - t fiIaurn:

Sfudiioqi?ir.orn,,nriqri', urnn'ir t fiIarunt ds z fiIa$n:

dudiioqi?irtorn,*rris1i1 lrnn'ir z fiIanrn: ft s fiIasn:

s. 6u6il

o

I

A 6 d v Aaqt a d --.--+.--.d+et-.---e-..d-.-l
uTnotdutfr ru {nfr ilIl qu rriuFurulnttasils t?fitylililqfi mutfilJl;'lufl a1{

ui nor iifi il q n r6u 16 u rlo n

uinarddrua s fi frnun ryr rfl u6urfi u
AAtgoi<4

:J: [?OlYl q{il: 3 noila? gililvllJmno

il?nilii tri 6il $nslinsrdtfl u4tnl

1n:ffi$r$gulgru{oqn rl:cnsudrs wuudoqn zeizu 6e druddur?oqa

rfiodud :J:snoildau
da,

r. lldo{.uouttnnunFlnur

2. udn{fi lurriw {r?ruludt tdf,nul

3. ucosdruililqilournratududf,nu't

a. uant druuriworiin:eoinriralulududfl onr

o
s . rrdn{i'ururircarfin:aoiorfrrirhdt d;ilnnr
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6. trdn{dttrndqanrfi n:?tdnqsunlndlluduiif,nur

z. uanl il?ru rar tmdntu ur ri'rrilffi'Au

s. ranqil?ilrarnnol:dluunri'rrirtddu

q. uan { ilEul* orrrio n u n fi a c a r u 161u r rm dl rilddu

to. ucmrjiillotn?liln:sdNturrildotitMau
I

I t. rtdn{n?ril6nc,osfirtffiu

p. uantilSrl*tirtdAu
9r

13. rtdn{qmffi :d?vrorcroldufi flnsr

14. $fln.tn:divruriloldudflo"l

15. rrdn$:s ucmrs:sl't'ituurilri',firdufiuquru

to. rnnstdu#r.,o.'trqo * uodudfl ot't
tYt

t z. uanq:Jsilrarrirducrolfi ufi flnur

ts. uaordurduluduiif,nsr

I 9. rdn {qnst^utudufi dnur

,udoritfi ,l6u 
n u odufi fi n"',

z t. uanltdunr{nilutnilruodudfi or't

zz. ucn I finuolndu ii d,r uq * o,n ri', cr s I uil ci tlil u'l n la

zr. ucnrfinun'rndrrfivrrqdrunrunrnlunr:fisrur,tmrittirdoffna$T s:sutil:srjr

,i',u',u'.,u

ze. ucnrfinun',udufi vnsdrunrunrrtunr:fiorurrntriqdldsffnagrt:sulrj:cil'l
Jo o

il1?{?nu

ruascirudrflu{oqarfuu::o'ru dsdur?oryoduansdtqo,cuti6$agdnuorveirll dido.

{orfru{oryu,fiuduiirfu rJ:cnsudrs doryariorilillnm {or4arJ:vrlrrtirhu

{oryarJ:vmn: uav{oryanrtfib{flrldcro{Wnr

01RRr: Gf olJoru frrduanq rdurfiuneT u6n r#ulunr: frsr:cdudosnruqilGrurifitesfl t fiu

rudr nrrfrrr:gdudounrruqoratriFcloqiloffsfinrrurnursdugouas 91.85 rmsnr:tt?rir
I

rirurinnarrdrdqrorihfiodfi6minnionrtr{orulduddrunrrfina$rusuuilrsilTar.irhu

nu,ir iloffgyrrrdrurlirurarrfr uacilrfiunrodluq*nlnrir firi,nrrudrdqqtqo doolo
e , Joero

rur ri r rirr rsr rn un v un ri lilr"t66u

a

I
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aeA-JoAe.u4r-..Ytl
01RR'l:nnao.tl{5silUflr{ouriiuluflurn0'lUlol.lq01n5 0{l't?nqloUunu flil?'l

r. $f,udrj:srrlnr 5gz.7e nrrnlaarni il6o $ouac 62.62 c,o{duiidonuu lnu
r o I ro E A" v l - r 4- .q-.-^.-o-.^l^ J- v

eiaulnqjovoqilufiuirnlilnil:fludrJUsol finrrutuurcaulu:cduilrunart druiunr:

fioruruurhrirrdof,na$r{:suilil:silrririlrnrncrum#n unvhinudufidfio.lutniltsdtr

tu:s6'udr

z. ncudrj:cil'rar 926.89 nr:rfiIarunr fi6e gouns gs.zs nuodudtf.tnut lno

cieutnqiweqilududdrilaul{'ul finarrururrsautu:cduilrunat drmiunr:r(orur

unrirrir do ffnc9rr rsuurJ: s ilrdru'ln'la ctu'ln nn'l,Q

:. dudrj:sillor 735.50 nr:tfilanrn: uis $ouns ,s.ro ruod,rdtf.tnut Inu

G riruln qj ov o qiludud d'rilautlil finrruuurcdiltu:cduilrunart druSunr:finrur
. ! A- 9 e

rfi riqilrnTo iocf t:v uurJ:srJrrirtrnraturnlrqj
v;

:gnun1

br Ciiolnc lufl ilfl unnrun?rururrgeirlu

a. duiirjrgulor 732.04 nr:rcfilnrunr uio $oens zz.ge ,uodudtf'tnuu lnu

ciruluqiouo6i1uduiiOluaul{r'ru finarurururvarulu:sdudrunarq drmfrinr:fiotur

uurisrirdsffna$rs:cuurj:srjrrirftr6uc,urot?rqi (n:6iuuaoti'tdtti'ttaoofl) uashhnu

dud deu,l'rru rmrrs aruturc 6'u dr

s. dudrJ:cu'rar 505.s2 nr:rqfiIarun: raio $ouas ,r.*u nuodudtiunuu Ino

rirulnqiovoqiluduiidruarirunu finrruruurvaltu:vduqr drusunr:fiorurrtnriqir

rdof,nairs:sulrhcilrdlfirFurursrlrnqi (n:6iuna{drdhifirirnaonfl) rmshinudud

fi fi u.lu rn urc ar"rtu:c du dr

:cu:rnr:finrduoduduasnr: ffndrdunmudrficgtotu{rlru Inulfinnlula6argaurns
9aqloa

r. ldrir{of, or:annrrdrunlunrr loodt d urrlrc nou nr:dnrf,o #ud rras nr: ffo

drdunarrdrdqrowq!rhu

doflu

r. fi rirlddrutunT :doqrJn:afnoruf,enofrrnslrhrrffi tl

z. finrrrcir#rlunr:r{r{lunsurnfi rduloron tou:tJrtasdoufld:vuuluri

l- nauqndorlunrrfrnra'sodudt,utor:f,ndrdunrrudtYqtooarjfiru dufiu

I

o
naruac sdunsrasn?luqndowst{oqadf trdrwuu
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nr:uJiuurfisudod {orfis :suuturidqnrf,nrurdu ,do rfl uut tvrrtdrrfi ulotunr:

u6s r6on:siludfi rJ:c fininrvrdrf,ontd:cuu 'iruuutnfin'r'uJn4rJrsdutunr:r4rsru

aru: nldqru ldn:rnrrun'lrrufrssnr:tot fldld

fl#:vlu

eirufioeiofrld

druirnrrvri{oqn

|U Q'

tsuilro{aill,qnlunlg nlTl

- dnuorv4fiilrsrna - q*o*ti'rffinu
99f,

- rJ:^rurflfrlddu - #um'u{rurir
9J

- nmrdncrssrirldGu - rj?urarrirdu
6 c 3^ -- nulnil - fltuRlvrulfl?nu

9

- rj?rururirn^rdu
J

- :susyn{rvmdrqturirrirfirfiufiuqililr

-----
:vuugrudoryn

o.*d 5.1 [aa{Rlrriruutorrsuulnri

oloolnd s. r fldrvuu lduri r$rndrddflufinmunuffnnlrfroru,r"tun run nrjunu

surfiud.ruandsuuagslfi?ourris drrinsruaur:arqtftuin rnis rfirmfirddiufiu*u

nuffnurriTcsornluauuvr nrirHruf,nntfressmtuiruun gudourriufi{$rndsunn

ovdouflufrr4rr,rr?rdnsoilYurlqcdorynh?riumios{raruo rcuurgilrnr:ffnrfirdoqnnrlu
sAtsuu!'ru{o{a nlefrriontdr?er;nr4rnr:irnrry#r1eqa :cuuogfr{oqarfududdqnsrr

rfiuduu',ornufirdoryndudiifiuruuunruflrffsdrnfunr:rflnuruuriqfrrdoffna#rrssuu

I

i
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' rj:silrilri#ru udruanrnadrnrdrfluannr:irn:TgdfinsnmduddlilnlsRlfllumififlul

ru1.r6i{ri1do ffna9rs:suurl:vrJrvr{riru ldYirlugrJr*nufi uuryru{t1ll

doriu:suudeunr:d'rrf,ulordoffnurrirrJ:cilrdrmf,uurjriru duJ:vnoudru:cilu

{oqadrudnuata4fiil:vma q*olnriltdAu tJFura,rfrlddu 'firnuqutit
Jja o (|ya ra ;.-l-- a d

nr1il6n{otdr166u iliruratrirr'tu elilmil
tyaAAtao4S

iln,l1lu1?r?9lu 1l:lJl8lulfl?nu

I

t

a

ruas: s usyr.rs: yu.irs uu rio rfrfi a6u fiup"urf, artr: nrirteuo nadnf,rol nr: 6'n rdo ndufi

rds fin a$rs: s uurJ: g il'rrr {rlruldo dr{l n4 ilrv tril

a.l
5.2 R1:?O1:O|

tunr:dnurugoii6tutnmr6n niu'ir il o ffudruquoltri, nr:rfl uil offuddrlotuo'tt

6on$firisdlfirilurcarldruiunr:firrJ:vrlrntrirlru dofirJtcduddltiqo^u nr:dnurna:rnit
9--9

rltunrnfiroonrflu z nriu dtfi

nriruii r nrirurouq*o'rnrf',iifiqararuri6rfluar:fiuu6ofiflan:gvtuotitqurt:srio

qrnrnourfuctosil:gslsu ldrri ttfi', d'ufiU 66fi 6aniu daniu

'[um:n dqool:d fiardn mglnfidsfirrforuu

nrjrud z nriutooq*olnriliifiqararffinrqdrunrsnrnrmgrefirtatil lduri

nrrru{u naol:d flmun:sdrr ru6n rrurnriia rJ3rurarar:rftrnmdasnruld

oonfiroudasarsludl ttnsnarildoqnr:sonfitounrqfirmfi

nr:6nnirrcdlnc$uu:rudruiun?1rlrfirJ'rs€runuodudtunr:mrumcitrftdtnu'ttcu

ftuiunr:rfir:J:vrJrn{rhu or:orldqn: ftif

S,,o : (Wnt\r 1 Wq2Rq2*"""'* W*R*) (WtRu + Wf"+"""'+ W"Rt)

Inud q, uurods nvf,: , Rqz fiilrsdq cn:ilq , R€ uurtldt 66fi ,

n* urroo't 6aniu , R€ flu1goo{ dno?u , R* urntltit lurn:n , Rqz ilurgotl

r{qoo'[:d , n, ilursdt dan{n , R€ ?rulsds lnfu{sfruviqnrun uaviloffoqornnt
!A^ oa etillnilqsdililnyrrnluRlunlnrrasrofiiirlrJrfu ocuvtudrtudrumtqn:rdu drosr4rlfi
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O-r
rfioelnfffl#dtd 6o drqarauffiflo{relflR1nt:rhirnu'ttau rdsdrrirnrlrrn'mlstru

croriloft,drfirirnirfiuguri qarfiurirrirnrinnarudrdcg ttfirirrfluqudlrlfirs rtagrdo

qorfiuna:ruro{nstrilu:rudrnYun?lunru'lscfuornilnffudu1 nndnfnsfrrirrfluqudEn

udo *nqtipt'ufin'irflofforfooqro,nriliifiqararuffirfluar:n'uufsfinan:vvruotittruu:r

doqtnnnourriutoqil:srrsrurfluil:c6uudnddrfiq tduoolootgll?ttnr:n:oo,il,,ut

rJSurJqrrloro',nrfrlurruil:J:silr?r{rhudt#oqiluilqtiuhiarur:ofiouudltilqrnlqomrl
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tunr:finuru9od6;ufinarrufinrfiudr ilof,unrsdrudnuorvqu^rl:crmsldfinrril

., ,nurreufiocf rilrirn:rsr{rdomrf,nuo',rrdrriiorrdrunrsnrntunr:r{orurumri.rritrdsffn

dfiusuurl:v:Jrm{rhu ntqnafio ii:urilnfoueiturqurit n:r'ir :sdudlld6uoqilu

:sdudn uunolndffiffuldldr?oryuolououfi6udr urn:rriau t :5@,000 fl n.a. zsrz

toqn:ufrflt,'rdAudo,flu{oqnrirrfitosiloffunrqdru6uffiu nudr t#ne'runsr6un{o{

doqnriou{rdr drrfunr:l#fioqn:vrTunrrududnuusqrunmno{rirldaulrrflunqrnarri

In ut#ra dn nr: ffiis: sdu nrru r6ru rot6u cJgt n:ur{crurd6u (z r) ft d
C d^ d v 4 3oy^ I I e I- rrr'ufrdurfrudn narildnclsqrirtd6urlosndr t.o - 2.0 un:luqqd{ uasil:cilror

0.5 $n: luqqalu
Ci- d r e

- frufrfiurduJrunar nerildRc,ordrldn^uurnn'ir z.o rrun:luqqudr uns

il:srurar 0.8 - t.o urn: luqqrlu
Ci^ d rt 4 e

- rrlJyrnumurlou nrrrlf;nroctirldo'uurnndr 2.0 run:
Ccoco.dac"- frufrdufrfifinonrnrilududr neudnrocirldGuluqqudsurnn'l'r2.lern:
C diov dr I r d n

- fluyryuJflfignrfirfluuilrfuttildn:csrun?rilnu naudncroulrtdduurnndr

6.0 uJn:

ft rfur,r rnfi Rr: 6rm ua rnord:sd:ramu6r q wFulnri osfi rl#narilag rduotor{oqa

6ndr6l
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tunrrfrnuro$odltialur:n?rn:rsrffinoo'rrrdudordrunrunmrtunr:r{omuuri.rrfrr{r*oso

c$rt:cuuil:gilrd1fie6uldodrq{ortururnrin ungnr:drr#r{oqnrftdudornunud

duuuudldrflu{oryudugru oro'lrimu'rcauyirdna: dsqun{oryalud.rdudfinr:

nJde,urrilaqoqiononnnr deryadnuoqitqrluuudunneirrfiu du grlunruddfiu'rnlr

riaumneiNfiu rrrrirgrluuuto,rr'ru,qlu uagildeuq,ordrrarlrtoifnrrlghifirriaeNru

u fi'nii rfl u qu dna r tu nrr:ru:rru {o ry a l{d 16 u: fiu

nn ogt#:surdfi*u'rduderlr: odauafiuaqunr: n'nfiulolunr:nrumrirrirdrilr,rg

aldmiunrrr{rrJ:gilru{rlnrld'otirdrJrcfin!'nrn nr:ftnrtudtndodao'q 6o {orya

rirsfir nrrffnrfiudoryuq*olnrit01Rt1uir1u?{anr:rirfiu{rusorgdoumrn{o€ffiusurrTu

nrulffirf;nr: $ncdrrfnuuriqiofrnrurruun {oqnqnrnrori'rolorluoruanrfinraoin

ri',ri',nuoorusnil:snru {oqaqornrnrflo',or'rolrunnnnflr:airqamrnunri.rrfrfir6urs.r

n:rsurrTu ln0uriewrudrds?frorti.nrrdo.:tirfiunr:railrru ffnfiu{oxal#ffu
rvuugrudoqaluooufitno{ d.rqgdrl#dorynrirr{rfrnrrrunrudru mgdqHnilrlt?nrr

?rn:rvddoqafinrrurdutnrruavrirrduduurndu usirguudfi&fidodrfinrrotdoqnrirr{r

drurJ?urorrf, ,,urr1*o*rflruo,rud.nfrfta6uil:smyr fin iluo{ nno,{ fiq dts
shu drqfiudr rdorornilogriuft'trifiur,irwrulnddrffiunrfinfiudoqnturduodrO*

rflursuu

s.4 {ontrouus

.. nrsdnulufud6tolfil#rnarqiurnrgruirq rfluufrnlunr:frrmnrhqdudnfiqro1u

tf't ftrfuurnldfiRltt?ut?r.rdoqnnr:dr:vftqornrnrirrftuurhrfifirf,urmgrffi€it1i1

urnrntssilrsmslnuodrttflursuu osrlrt#arurrorfiunrndrfiusingdriiriroqiludzr
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t

a Copyright by Mahidol University



O

OAgA
uuq|n?ilom0 !il1?noln0uilnn rn.l. (nnlulnilnrsdRnnt guufi rdutnn) / l0r

:suilg1u{o{ndtflunltf,o"'ro9od #surdurrnrulddsfirfinrorr?oqalusirrfl

lr.fl. 2540 rnarq{nforirrm:grueiror dld o'qldurornnr:drrrorsnei:mgdrnuuduu't
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dtdrfl u{uqadu grudr hinrrrs cr pildu',, drr{rlfinlu qndowr {oqndfi rrurafuaqu

nr: dndulolunr: ffnu rrircg erndau:guuilr gilrn{firuhi1*{rruud6 ilf s Milrgeud qn

ftrfunrrrirgru{oryaurldqruocdosfirnaruu?rlnfiuln:ra$rtuasuur6onr:osnrrulrglu

doryariou ftogdrst#nr:rirgrufrorynrrtdrfer{ourdetJldsdrtflrJrgfiilinffi uoR

uloiiludurounrrilrr{rfrorynftncudo'rn,,nudduuuurirsl do.rt#:susraarlunr:dr

r{r{eryariou{rqilrn nrntdfinr:f,nurrmgfioru1hhun:l:sruufrrdu?nqtunuml

umriuirdturrscrudrriunrrrirrJrgilrurjr?rudu wrfluyrrdsniluo{ddruil:snfinmar

nr:rirrdr{sqah?fruffdfinarruil:scrdrgl#rrudrud rmsnrndolnrrr{nurrguildl:

autnalunr:cfiuaqunrrfraurrirasorodro:guurJ:gilru{riruldoti'r{rfiu'rsdurrncdon

ndoqriuanrndudlr{r?rulusuunrurnifuduudr nr:wfril:srdunr:flnuruasim:rvd

o'.rfrnunrflttasnnufl$ouxs{qililrdore'ru',ruf,na$rqmguiur:ffonrrrcuuilrsilm{fiiu
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rslrucnrsurnn4finran{

(GEOGRAPHTC rNFoRlt{ATTON SYSTEM)

:sililGr1gdumflQfiflGrn{ rflurndsqfisdl#tunr:fi'onrr uasil3?n5nr:tfrr$nsrn:

!::illnAuasfisurndsrult?rflutjodrqfiuuuulru firj:cfimGnril rragnjdrutnlalldnrl

aorunr:aldasr{ouheirq uagfisrfl umnluh6drfinornnr:rjrvgndldrvuunsruf,rmo{

lunrr ffonrrdrugrudoan,fioduddfi qndrrdwrqfi oranf rrnv {or;nd rdn{rlilduffi tsq

t{udtfu rfoarrur:orirnr:rirr{r{oqa nr:ffnrfiu ua;dufiu{oryn nrrf,nnrr uasflli

irn:rvf{orya tmsrtdn{e{nnr:tm:rcf

:sltudTrdltrvrcvrrr4fi nrend cur: nrnimonrfl u z dnuorc 6s

l. Spatial information systems 16'trri tcuildllduryrgdrumftrmn:(Resource

information sysems) duil:snolhJfias :s1J1ld1ld1{wravnqfirran$ (c*er"phi.

infqmation systms,Gls) :gljUd1:dufngdaU (knd informatim systems, LIS)

2. Non- spariat informatim syste,ms ldtri :guud'lldumgtudnuargtssnr:ffn

nr:tudrueirql

ssdrJtcnournslfl t{afi{t{oittsuilGnmurna4fr nrcni

rflu:cuudld#oserouf,arns{srio$rfuasrysr,l6ur{ urfirassffi{udoiror uns

enrnurndsuc,orlnnloulr:11{:trfiulurguugru{orya rrdrnftrtrhJt#lnusrfre,qrJnrni

* uag sod 6 $rfcirEr t.u t{.t 61d6 fin rfl udruu uoo n u o * uo niu fiu

?

3

o*d r daurJ:snouddrdqno{ttsultffEaunnngiioranf
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alrludarJ:rnsudescieudrdq a dru ftd
t {orya / Gn:Grulilfl @ata / Infomation)

doryadfidnstur,fudud (spatiat dara) 6o fioqaiiucottirunritpddon'to

4finranf Geo-refsenced poids) q,sqoff{il:snoudrll nusndudtis dtfio$zgrJrruu 6s

l. vecror dara smrchre 6o doqadfifimt raiodnuatvtos{oqn

iifipf,finvr"uti"*,Jilif 
druuriqu{riru rrq*uu {a{

,du(rrnfstine) niu ouu rnirfr qaq

- drd u6o rdu:outrj (potvesn) niu rytfiu ur{rr rioft {ndl

a 2. Raster data stnrstue 6s doqniifidnsarctflu erid cetl nio

6'rrfu $um n o.i pixel w 6nuf oln qjduo qifiunr: frn rnir

ft {oryadldqcfiudldildnus pi*rt rfu uurulur:ndrqdq

rirf,finvrrqfinrrtnfldniuf,u ft {orynntrdrsnrrrfisil

doqarnnrvdtrnrfraodud N* - spatial outa tr6o Attribute data) rflur?orya

dfif,nn*r,onrgdr urJ:frutJnluao',ud rru', uavmqntol dufreryadlducenqatcuffi

ilio dnuar g t or r?o qa r8sdud

sdrsl:finru {oqauuu spdial o"ta rfo Nm - spatial dab dtgfinnu
qclAvo
dufl illir{Rurrnsnu lnsnarudufiuf,dsndrrrfl ulrjldrf.rrruusiotdw (cominrors) uasuull

hidsdm (diswte) du unrudqfirhswrfl0sudntl#rfiurdu*dunarruqrdfinurufr.rriuf
*,aol.aaairore- uuusisrdsq luta$dilruinfir riorJirurarfr#oqitu$eias:seiuft"lrlqtrft{ ogfinrru

drur{uflufinsarc'trieisrdoqfiu drosfruurJrlilnrruanraguandouucsfitdrtt

grudoXa rflulorsairsrrlrdurvrd drJ:gnsudruJ:gnndrq to.rfioryadfi

narudru#uf,drfruuncfru doduryutfufirf*r sgar dara uas Nm- s@ial daa dru:guu

nr:ffnnr:grudoqarfu r4rurhdtunrn"uqlgrranrrflgl{rmgnr:risnldgrudeqa dqfi

6g *mro.*
Itg'rufloua

rfl unr:rqdrudsurdnr siordoqfiu

ruor racnodur$ lunrlfi u{oqa

e

d,fl udona',orvn'irsflddoxaf,uthrnrueirq dduedwdunr:td{oqatu
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a miomsufi amoC$avqrlnmidrsl

6s sqritj:gnoumtdrumunrrlclo{tsuu cIS il:snoudrurndomoufiems{

00Udn{R11{ kejrboard

6nnlvrrfin iu{oqaeirwl

keybord

plott€r ltog Print€r ''la'4 deumt hardrvre firfl urnf slfi o

lflurn{eqd?oif;m:eirt1 du dieitiz€r scitrrner rtns

r. ftJrunnr

6s 1:J:un:udl#t rn'r, ffn nr::cr.ru rms rfl uIrJ: uotudl#lt nrtdlqrueirq fil

{oryadfioqitu:vuugru{orya 111m:unr:ffnnr::guugru{oqadffifu dil dBASE

ORACLE .,tn4 !il:un:lur{ cIS drmduarutuilopiu 6e ARC/INFO SPAI'IS

dso?n dtfi:ruacdunftislilif

a',u',rudorfirsruuurcuudnnrrdrflu LJND( , suN , suN/os , AIx ,

LJLTRD( nrr1rofiorrdoleioqrln:airrdsqfis rdu N[anrnl Dieitizing o Sconer , GPS ,

COCO, Photogramme,tic, Mouse $nc1il:rm:uA',ul,udogfirnr:imtrvr{do4nnl0drudud

ldrrri Generate bnrffer , Map analysis function n Locafed neigtrbothood operation, Sufrce

analysis , Nefirork analysis , Polygon operation , Miscellneous lmg Digitd image

malysis

- }Jlrn:t MGE , Microsaion , Frmme

MGE: du}J:un:udfil0luuutsililf,amtddu uI{D( , Dos ,

Windows NT Alurtorduueioqrln:oi#orfio du li4mrat Dieitizing , Scamstr , GPS,

photogroneilric, Mo$e, coco mglil:unrruarrurrodtgfirnrrirnrrstffi{dud Urr;

Digtal image analysis , Net\ilort malysis, Surfape analysis , I\d@ matysis fimctim,

Crenerde buffer [tOS Polygon operAion

Microstation: duftJ:uffiildfi'l{'tuuurguu6oo'ndrflu u}ID(, Dos,

ILWIS mg PAMAP "l0"t

In snr : n o ud r n ril afrq rsjo ulol

d arru r: ad ru r ffn nrr tiu du ryarf.r taldud r rn s rfi sfl T t 81 1

nr:n?uqlf nr:?m:rsf crm:nr4rtrunld:anriruas

- Iil:rm:uArc/INFO , ArcView ,Arc CAI)

+

a
Windos' NT ,rlulrorduudoqrln:oi#stfis r:iu Ildmrat Digitizing , Scarrnetr , Mouse ,
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cPs ttas1thunrildlilr:nfiosfirrrudru A$omated Mapping , vl1{d1u cAD ,

in:gggnN , Generafe butrer uag Surface analysis

Framme , rflulrj:nnrrufifirqruuil:suuffnnlrdfiu uND( , Dos ,

Windows NT drur:ordorueioqrJn:oitndssfis du Maoual Dieitizing, Scam€r, Mouse,

GK, phorogrammeric rmslil:rrn:ild1illsofiogfirnrrirnng?itfi{dud Wni Dieital image

malysis , Surface analysis n Map analysis function , Generate buffer tlag Polygon

operation

- Iil:un:ru IDRTsI

rflu}Jrunrufit4loruuuisluffnnl:drflu oos arurtoduudoqrJnrai

rnfsqfis Marual Digitizing o Mou.re , Scm€r uaslilr[nrua.urradosfiNruirn:rs#

6{dud Hrri lvlap analysis function , Surface analysis , Gerrcrate buffer, Digtal

image analysis tldg Polygon opemtion rfludu

- Iil:rm:ru trwrs

eioqrln:41#our'e

duftJ:un:udtiroluuu:suuffnnr:d,flu oos, windows alulroduu

rdu rraannar Digitizing , Mouse , S@mer mglil:$n:ralul:odog

r{rnudruirnrrvdrioqnvrtdrudud n -ot s€nsing [[as Format connersion

- hlnrnru PAIUAP

rflultl:nn:rd$'t.r',uuurguuffnnr:drflu oos arurrodurueioqrJnrai
dc

m{eqfis Mmnl Digitizing, Mouse uaglil:mruelrl:ofiogfirsrudruirn:rvf{orya
^ictg{fluvl

+ flf,rwuuavflfui:mrrnn
drrYqdqn n rfi oo*irJ:s noudrudul fl o{rsl,rl
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n1:fi'r{'luc;o{t:suurn:aurvrc4fiaranf il:snsldetlri, udrdq ftfi

L nlrdrtdl{oga loata entrv 16o oata inpu$

rfl unr:rdu:?ll:?il{s{nrdrrj:vuuartdutylf,4fi fl dnf flilffi 0rfiilf?u:?tJ

{orynotngnufi 01Rn1:dlr?oR1odl{1r {oqaornnrildrsflNornra r?oqnnrnrn{os

riufin {oryanr:Suf:;uvlnn -radr {orynnreirdorrhrr?r{:vuud1:dutvld4fieran$

IsrueirunNqrJn:aiurJardoqorfludrmt t?oryor6sdud ocdudu:?Yadarncl l{drndss

nsufirmo$arurrndruld

i
z. nr:fiarfiuuacl3gnd'udoqa (Data storage and refieval)

rflunr:fi'nrFufroryalulrldagnen rmcdrueionr:rJilrrfi nior5unt# finuatc

nr1fiurlo4n ssfidnsflgln:ra$Ntotn'r:lfiu{0ry6 Non- spdiat data tunrnqdrqdqdu

drgnrirfifinvnqfi rranf dorufiuqsralffi rafoqordnuorgeirq luunufi rtun#ufi urdu
gttd
{oqa nrtmrR $1RR'lu tlsluYl

3. nttffantttnvnrtitRtr#era{oryd(Data manipulatlon and analysis)

n?'rlJ d1lr1: uddrtYtgtunr:trn:rcf{s{nilo'Qtsilud'ndlrmf,qfi cranfddrdq

lduri

- nr:r'rn: tc r{nrt do uviu tiu (overlay anatysis)

ln unr: f rm',u^ud d ldolonlrf rnrdnuorv {o{a mtrs r{ol qayer) dsgi

2 rayadulrJ rurrirnr::aumlrflu uyer lnri nrrudoultdfiruunl# du u t dtfiudu

rmudm:ldrJ:gluilfdud,,^ufiuuu urirfr qaq rtrhif,lda,rurrnurfrnuornd,nuuau

rsrnrrlsrj:gl0ilidudr',r,oa,dd1dd-rdu uuooloduruuonrdrtAodudU du dod

rmsn?rus1r nrrim:rsdrirmtafifiirq"l

ib
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iwnr unnrinruurf nmrru2n n/ ll0

- ttililtmo{ (modelling)

OA
uilu {mo{ ltflufr (cartographic modelling)

ogd'le,rtustil:lunstdunc,sqfiinr:fi rqru tlastP{11'{lufi :ounoulu

nr:durnrgrl$ltu (simulatim modeD

Ine,nr:fl ensrlfi ocdufi r rnas sBuruiltlnqnr:aiddu'f,ouurlo tirl

o

nr: 6nfi uto r.l:v rnvr rloqnfi fi nmru drdq $ns nr: dr{orya rmdldhJlfiJ:c lurri

Inunr:nernrarudoryarfioduii unv{oryarfitil::urudldaufiu Inufinr:firilunrim?'Iil

e?rfrqtr nrio s$n n'drs fiu

rruudrnoItConranr:af (pr.dirtit mode[ing)

1 ?. , o t a 
ryrnfinvrrsafiG du nr:in:rsr6rn:dflr losnr:fior:flrttgias

&rnuonuryam{rruyr uas rriassrriil:snsucJoq{arynr8tu::oru rdoq'ir{orynlnfinrrt

drur{u ffiu rJ :rnq nr:aifi wfi r nr:n tn nrrai

- nrrvlrrir,l g{oi G"fe"irre)

tflurvrnfinnua$rctsu,nrdudolorrurfirllruu doitndoudoqnp

r,t$s rdun:.r

- nr:irntrs#In:qriru (netrrort analysis)

nrrirn:rgfln:qqirs nf oyrrlrdu rff unrrirongdln$urnrqfiucloqdu
.j d A C u 4-t---d--d
fr rrcnl ft nr: loA'our{to{xnQu}linro r.l'lu?luvl

4. R1ilffifn{Ha (Irata dirPlaY)

rflunrruansHn{oqadl6ornnr:im:rv#doxarftduqntf;{dud du r*rrd
a 9At4.9-rmuqil uau{ioryanftu:fulu [Tu nlr.l{| t'lu{llu tilunu

t
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o

rlEfi ninurf,o lnrinsrdsufi na

Iiltunru Spatial nnelysis sYstem

hhun:l SPANS (spatial analysis syst€m)

nl{qfi fldn{srnil:c tnattnuu'lel'l d$J:cneildeu

1. SPAl.tS Explorer

2. SpAf.IS Topognpher

3. SPAIIS ProsPector

4. SPANS Pioneer

:n.u. onnluladnu$nnr:tcilutntfiumfi) / lll

.t

dqfi:Tuagdundsfi

d1lJ5oritlunuldisilurJfrffinr Ms windows95 In0alur:oltdn{e{aRTi

t- p4firran{uutsnrnfin$orufiuunrq nrrtudnsotsclot Mutti-windows uuosnnHfi{ noru

ruasdlul:0r6onflurnn1:rrdo{?{n{osueingntsilnrl (window) Insfi root er drilfludsn

ldrirdllun'l:ttdn{tflnd1{dl rdu nr:rdounrn (pan) fll:tmlflnrl (zoom in) rmsRl:

donrn (zoom ou) fiunrn{oqaluudnsfl:oun'nl uavfrqndrd'th?rfron1#ludnuatlunl

po'up drarur:nFunqrirdhuunonrrldnnonnnrludnuarsldnou rirtr?.irunrinr:on6r

mcriundrd{t{cru

errr: n fi ruun n1r $dn{ r.ranm rloryauu ooRlllt#fi {rurudu 0ayer) t os doqa ld

nrunrrudorrnll (scate visibitiry) dsrndnr?iwm:douviutlo.r{oqnuu0ontt du

Rr : udn { ?{a {erya tududuinar n{rqfu
I

Iil: $n:u wrirnrr$anq nanm{oqnrfi tlsusfru

gayer) nirrfu rmsssurrer{rioryuuulq S.t rdsfinr: zoom{srn{udfiduonltuuooR1ll

arur:odnurlnr{oprfu nrnrCsanrJiurorfroryarfludoprft tqid (quadtrw data)

dw11:arirlrjrj:curarmldriufi $asd1u'unrJiunJduu{umcto{lonln (pixel sizc) ld

cntr:odglodudfiu* (butr€rind) toula du orotruEns bolvgm) ldunrut

#un9oufiu tmgcrrlr:ffiruunn?1rlR{rt (imerral I nuodt dfiu:n*$iag'#uU

d1JlrodCIuntrqorauffinlodud (spfial qu€ry) sr Cr$r,rriqch{al no{$p{ud:rttou

nrnfi lootd"'nor6ilrlffoAlurridauto dqwudntriril^fin uardoryn:rsastdunrloudrd

(attribr*e daa) or tfirunritdtnriretsl{oryaqfiaranfldnislduhidrn'ir rop

versim 6 rfl ulrJ:rrn:rltslJudltdulvlrf

4 module ldrrri

t
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a
l{un1 runnl:Rluiln nmfluzR nl ll2

o

rt

d'ru'r:od1u?src,u'rndudqstorarru?t?ot (polyson) eirq uuuerud do,,cr'tunou

nmdld uaafi logfile drfiiun:rtq{orynuftornd.rr.l:silrannttdr

arrur:otn:rsdrfiqdoufiunuu mafiix overlay fil{oqarfuRrrl (raster data)

o - A ct v I -. rl- -& --6rueu z 1n rn-orrnrttdur{uf:cil'irrrioryavitaot du nr:nJiuilffiuunrrlunReirr
Cf a ;gAA, 4, q-._r-_-.^^^d---^-,---s-, A-^.-,y-..-tm{flilmTulrltNo,l fltoltltytlJtsulyroul luir?{[?a'lvltlnfln'l{Ru !u{t{nnfl!{o.1R'l:

lm:rg#ogurro,$nrr$Frufio'ranuinardprmrrfuftrir:ro{ uavueoto'r0r'luit?0tdp,*tfu

finr:nJduuurJartJlflududdur Inuarur:odrurtunc,ulududnusuincslotruinarld

d'lu'l:sentrcdnr:douvilnril (multiple layer overlay analysis) fiudoryo

rft nnrn$orufiuldqrqn 18 En oayer) rdunr.oeuuuroratru?,*n*fi fiouorttdpnrrtcr
I

(suitable area) druei6iiqooudstf,rqo tf.d dt.r'nori1?tuot{oulqrfrnunrrnc,otdufi

(spriat 6it€ria) tt?urirm{nsoranuinor r,risr$iagsfiomr{oqa (class) fidotnr:dru

rirdrfirirlrrin (weigtrt) nudrfiunrrrdrdqldqtqn t0 rir risudngdtirn:rufr?oryn

drur: oirn:rvr{a3rurnud,,euu o',, nrv orutot {oqn ornnriru fioqa ptududdo

rir{oqn (affibr$e vatue) rourinrptfinrruJdsrriln{{rt (high variance) stdonJduudrttudq

hJ du dorya6'ruruil:gfln: {oqanoldrJtsrrn: ar druilriqe{lor tf.td drilr:o

rirtruniafirirrornpaulo uasdlrJl:ofirrnunrirratin$ssnr:n:sulunrt:sos?irt (distmce

weiebing firnction) 1dfiaru$uunlun?1ull{ursalld miu linffi weiebine , equal

weigbting tsoS exponential weigtring rfludu

erur:nin:rvr{nriu{oppdfio'rrrunururiug{(hi$ density poim data set)

druryrnu'n poim aegrtryatim rdsafttrmuiiurtuoualuilurmiutou?opdodud (density

mapping) drarlr:odlfluoflumdudEnnnr tgic cell size) b?nrolnqliruru

dr$ilrircisdudpnrnldnrrudornr: du,,orrd,,cuooaruuururiutoulrur{nsrfiu1u

nnqrfir uur,nndul r*trduauorlnldfit dsfinr:frnrfiu{oqndrurrnrorndrunrir

eirq du6ru?utr1R

$
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rlEfininordo lurinotflsufina 'm.r. (rnnlula6nu$nnu:cuufitdum0 / u3

druTnernmc?fi4ruinorfisrnurinrn:?0dondrsarsnrld (vismmty analysis)

0r RRl: 61il unq il il o { n ril dr rttni sd dol nr:

fi rirdlnrsturuu Macro commands rdol#lunr:rfforur}Jlrn:udqqrunrun?1!

dsrnr: fi:guuffnnr:gru{oqnuuilntN (spredsheet) dqerilr:offofiu{oqa:rsagr6eJn

(attribrre d"rditriidudrdns: unsdrmrdrufruflu{srynnrnn:n'lfiln $asdlilr:ofl
9-

ruirgrurioryurionlnrlvtutmvRrurdtnqu dsfinr:frofiuorngru{oryudu1 ldu dBAsE ,

Irtus [[dU Microsofi

(row) trl ft 6rttu ril e{rq

Accss urffnrfiltunl:l{t $astnur:ordouluu?oryalurminc$o't

uuu^udtumntrfi nisr{rnr:njdsumlardrunriq'td

rl
erilr:orJff urana{oqarfu rl?urortuuurasrrur{ (cotumn) udarirnadnrihJa$rt

n:ryla66 (chart) uunonrndtd'fiufi du n:rr'lrwfu n:t{rqnnu n:rr'ldu unsctlul:o

dorurngiln:rrlafifid rdsrirhJvrruviu (stamp) ffsdrnildsfi dosnr:tun'tnu*iild

fl'ruro6rouorudo4aorngru{oqnlunr1{t (spreadsheet) Iounr:d.tdsult r'rio

rfi uuctnr:yttn:tnrnanf 1qo."y by bootean equation) ldnrudsqnr:

6rlrJ1ouoflr&usvrl{roudunts (arc) rdumuttn uurnu',udrrfiilsq$iasoralr

uinottuunt fi lotonltd,,auo^uuunonrntlld

crlr:orlrntrnradndiildmnnr:nzrn (scanning) lutrrluuu TIFF, FCX Raster

' du nlrdru4fir.hsrvrf,rdrilrtu:guu rmgdoueiofiu{optuueias$or (rov) cto{nrrt

(spreadshe€f) unsdlltltBueoqfirhvrvrstitds'ldorndrunlrdtndrr uumnrntldrr

fiur?oryaqfisranfdur ld

eirur:nfrufltdoryamncr: (documem me) r{rurlunrt (spredsheet) Inu

a',u',roduudoufirr?oryarsncrrlu$iag$orclsrnr:rq'lrJdqCrunr.iteirq tunrnunuddt

uao.rnao{ruoonnrf, rasd'm'Horitnuflrfioqutoaltrduuder{:luasr6uodoqauuostl

drrrfiunrnuruudrfuld
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i'runr rrnnrinruuri

dTrnodglt#sqilursrravdqdnusi G'^bd

nrndnri(rup amotation) rdorwrudrrturitp du

nrrudornr: uuoolodfioarlr:adrrunrTardol (tiue)

R1R9fU?R n I ll4

editor) druitnr:nnmisttflufi

uutdudaulo t#fi arnalu (pattern)

drsf;ururj:s Roilnrrl (legend)

dqdnuaivrrsrrnufi (srrmbols) urn:rd:u (scale) qnf,: (arow) {aq lnuarur:ofilr{

o* u^ufi 
^adnYildnur 

dotm:

a

f
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o

nlnsfu?R 6U

,to
matcn il m: g r uqilfl 'llrldl

F

+
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o
mor.r{il rn t g r urlrduowio r to urfislon

a

{l

300 tmit

Narntive

1,500 nrgl

50 mCn

5 mdl

1.5 mg/l

1.5 mgll

1,000 mg/l

0.5 nrgl

45 mgA

1.5 rnnrgtn

0.@2 mgA

0.05 mgll

0.01 mCA

0.05 rngl

0.2 mgA

0.05 
'nnrgl

0.01 nrgl

l,(P0 mgll

10 nrgr

6 m/r

I mdl

0.5 mgll

0.s @l
I mlgn

Narrative

-Phpioal

Color

Trtrbidity

-Chemical

TDS

Iron

Manganese

Comsr

7.nc

MgSOo+NarSQ

Alkyl Benzyl Sulfonates

Nitrate asNO.

Fluoride

Phenolic Subetances

Anenic

Cadmium

Chromium

Cyanide

L?ad

Selenfum

Radionuctides ( gross bea activity )

coD

BOD

Total Nitqen (exclusive of NO, )

Ammodra

CCE (Carbon Chloroform Extract)

Gr€as€

Coliform Bacteria
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risrf ninerf,o uu rinsrd'olfr nn rn.u. (rnolulafinufinnt:suurrrdtltltf,) / l17

o
morq{u rn r g ruri#ililo*in r m ur falan

s

.a

{oryafin:roiro:rsr{
/ ;A

rflor6vlqiln1ilil19lu

10{wHo

il?rurarei:nru',urionuudnndsornn'tt:st?ts (iln/4.)

dt.
fi?lurljuRSn n'l{
d
c{

nmurju

(mdruunn n firiulnu aavi)

tudrurdufig)

n?1iln:sd'r{
d

r14An

ururnrfic

Yto{[[n.1

#rncfr
&

ngfl?

ln:6uu

unndun

cI1:14U

il:ovr

6nnln

naol:d

'[urn:vt
rhd

flqCIo t:n

ruunfi ri u rj:s mnlnfirlsiu

ruunfi ri s rhg mmilda lnfi dofu

(runtn.1

(un/n.)

(lJn/a.)

1tnJa.)

(ilnfi.)

(unJa.)

(run,la.)

(ilnJa.)

(unJa.)

(un"m.)

(!n/a.)

(ilnJa.)

(1ln/a.)

(un"m.)

(t6uf,r6unoo fiafifin:)

(16 rufi rdul r oo u^n fi a^ nr )

6.5 - 85

t5

5

1,000

500

0.3

0.1

1.0

5.0

0.05

0.05

0.005

0.05

1.0

400

250

10

1.5

0

0
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irunr rlnnrinruuri
nmmrml/ llt

lo
rnor.r{qarn rn rir u?Innlut uun

t

C

a

{oqnfin:roim:rs#

6.5 - 8.5* unt{ufrrlu

hidrn'ir s.e

l5

l0

l,0m

3@

0.5

0.3

1.0

5.0

0.05

0.05

0.005

0.05

1.0

lmo

250

l0

1.0

l0

0

tnr,irudufig)

ilSrratar:aru'tur{onuudpr6o ornnl::spltl (!nJa.)

(tn"ta.)

(un/4.)

(iln/n)

(ilnJa.)

(runYn.)

(runJa.)

(ilnJa.)

(run/a.)

(ilnJa.)

(runJa.)

(un/a.)

(runJa.)

(unJn.)

(runJa.)

uunfrfir,rjrgmnladds$r (6ruf,r6unoofiahfin:)

uunfi 6u rJ:gmilfldalnir{sfl trdufi rdulroo fi466n:)

oerrn:sdrl
d

tilaR

uuqnrfic

no€[[n{

dqncfi
&

ncR?

In:6uru

unerfiuu

dl:14U

il:ovr

#ardn

naol:d

lurn:vt
rbl

flqoo ttn
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forfininorfro uurinordsuf,na rn.l. (rnnlu'la6nuffnnuzruum:dufil0/ 119

il rn r g r u;rurn rad o sl#utsInn'ld

t

t

t

qodnuor rnorddrirtuntflillsctu rnordorllaugtqn

- drunroRrn

il (nrirmjarfiril-Inuo ad)

nerlriu (tnirsnaruiu)

narrurflun:n irq

5

5

7.0 - 8.5

50

20

65 -9.2

- drurnfi

mtin

rirnriia

lto{uoll

dtnvd

dan{n

(r|nJa.)

(rJnJa.)

(ilnJa.)

(tJnJa.)

(!o./a.)

naslrd (rnJa.)

v{qoolrd (ilnJa.)

lurnavt (un./a.)

o.lunrrdlodonro (rlnJa.)

narun:cdrrsrr: (rlnJa.)

rliurarrraclrriuo u" (un .la.)

'hirfiu o.s

'hirfiu o.g

'hirfiu t.o

hir6u s.o

birfiu zoo

lrirfiu em

'hirfiu t.o

}irdu as

birfiu roo

hir6u zoo

'hirfiuzso

1.0

0.5

1.5

15.0

250

600

1.5

45

500

250

1,500

o Ja. -- nrunruufls

cn:flH (un-/a.)

lryorlui (ilnJa.)

ntfi. (un-/a.)

r}esn (!n./4.)

uflom0u
I

tonatugu

(!n-/a.)

(r|n-/a.)

doshiflrau

dor'hifiraa

docldfiras

derhifirno

do.r'[rifitas

dotbifiras

0.05

0.2

0.05

0.001

0.01

0.0r

-drurinrn€

Stadard plate count

Most prohble nunber of

colifonn oreanism (MPN)

E.coli

lrir6u sm ln1afi eioqnulf, ril{nt

rlo sndr z t diotooqnulrt{$fi t
dodrifiras
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o tc.
ilrntg rilqornrnrirluulrd.rrirfirdufi frldnsra

I

r3

drfiqonrnrir I

nlnN

fl0n

lfu2u

nrcmi$JrcmnqornnnirnrunrrlfiJ:clufii

rlrgtail

I

il:cmYl

2

rhctnn

3

r.lrcnn

4

rjrcmn

5

qo*rqfi

nmrrflun:nuasrirq

osnfrouacars

il ton

Indllofiuunfir?o

- Total Coliform

- Fecal Coliform

lurnrnlugrllulnlou

uoullriislugrllulntrou

?luoa

ylo{tu$t{l

finffia

uurnrfie

frinsd

rhondcilun

,ronrdsu

Inrdor

or8',

flrrfiH

lqurlud

filf,unnrniqtl

- aarru:rf,sdrua

- nruunflrfuur p

a

a

a

a{fl
rsarfrsa

1|nJAn'

|.tn-/en5

MPN/IOO

il4.

rln-/An:

l|fl./An:

r|n./6nt

un./6nt

un./Ant

!n./Ant

!n-/an5

rn.ldnr

un"/Ant

rln-/Ant

unJant

unJAnt

rn./Ans

runms

rta/6nt

!

!

6

3

n

!

t
D

f

t
t
8

!
E

t
t
!
!

I
!

!

s.04.0

6.0

1.5

5,ooo

1,000

3

5.G9.0

4.0

2.0

20,000

4000

t

5.G9.0

2.0

4.0

gtqn'hirdu s.o

qrqnhirdu o.s

6tqnhir6u o.oos

qqnhidu o.r

qrqn'lrirfiu o.t

qrqahim'u t.o

qrqnhirfiu r.o

q.rqnhirfiu o.ooz

grqolrirfiu o.m5!,0. o5'.

qrqnhirfiu o.os

6.rqnhirfiu o.os

q.rqnbirfiu o.or

grqahirfiu o.oos

qrqnlririlu o.r

qrqnhirn'u t.o
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. l#rirnjofrdulvrrid B0 s'r n 61u?udao drsrfrriunuu ruur$inv rird fi uil1n:? odo:roti1{

tA
notuo{

ilil1U[?191

t tflunrufr:il'nfi

t rflulrjn,ruftruflA ueinjdournlnqhirfiu 3 o{fl$nrfigd

. tutirdfinarrn:sdrrhirfiundr too tnJfin: lugrl cacq

** turirdfinmiln:gdNrfiun'ir 100 unJen: lugrJ cacq

- hildrirnun

r]:srnvrd r lduri rnnrisrirdfianmnlufr:urr6lnffJ:roolotildoornfion:ruqn

il:gnn $nsd'nJl:o1#Jrslsrniffias

- nr:qrJ1nnuaguslnnlnsdotti'mmreitdsltnnrruilnfirisu

- nr:{nsfiu{nru::um6cte€sfi ffi o:vduCugru

- nr:oqYnf:suufi nfifiyrsrnot urriurir

I

f

n-rfiqourrnrir n'tn1{t

CIOR

l,lu?0

nr: ud$J:cnnqornrnri'rnr unr:ldrJ:c lurni

il:cmil

t

rlrcmn

2

ilrsnn

3

il:gnfl

4

il:cnfl
{

ar:rnfidlflunr:rlsrfiu
r{rf,n#ngiiruacfindrz&

- DDT

- ABHC

- Dieldrin

- Aldrin

- Hephchlor,

Hepachlor epoxide

- Endrin

1rlIn:

ntvant

t
!
5

a

t

!

6qoLir6u r.o

qrqnbiriu o.oz
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