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The objective of this study is centered on the environmental factors that

influenced forest fire in Huai Kha Khaeng Wildlife Sanctuary. This lead to the

identification of the forest fre risk areas at various levels, to map fire risk areas and

lastly to find fire preventive ways and means in the studied. Environmental factors

which influenced forest fire have been identified physical, biological and also

including climatic factor. These factors are classified into elevation, slope, aspect, fuel

moisture, soil moisnue, temperature and relative humidity. Database was initiated

within grid cell size of I square kilometer by using Geographic Information Systern

(GIS). The SPSS program was employed for data analysis by Stepwise Multiple

Regression Analysis. Percentage of forest fire in the study area was based on Landsat5

Thematic Mapperimagery that showed the buming area in 1994.

The study shows that those seven environmental factors relatively affected on

forest fire in the study area- The factors positively influencing forest fire are included

te,mperature, slope and aspect whereas the factors negatively influe,ncing forest fire are

elevationn relative humidity, fuel moisture and soil moisture. Temperature is the most

influencing faetor of causitg a forest fire with a significant 0.01. Finally, forest fire

risk areas cau be mapped and classified into 3 levels. The highest risk were located in

southern aud northwestern areas. The moderate risk was located mostly in the central

area and the lowest risk was located in the eastern area The map of forest fue risk

classification would be useful for planning the forest fue prevention in the study area.Copyright by Mahidol University
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rJ:sluryflunr:uiur:ffnnr:minurn:r::ilrrsr'unsfisuaErdoruludrusirs 1 unviloqriu

rJ:srnntnu'ldfinr:rislurrvrnIulafi:cuuGn:durvra4fiaraorf ouu::Earluunufimur

ra: u g fi o rrn s drnrur.issrfi n riufi I (n.d. 2s4u2sml 6ndau
' { I lcta 4 btt6 o a tdsfulu nr: frnurnisfi {fi nurfi q"ld*or:uril rror:silu d'l: durnRqfi oranfrurldrfl u

rniesfiodautunrrnrdufirduseionr:rfin'lv{ilr Iourirnr:finurrir:aunorinurfiu{dorirJr

fi:urrucft Inuld{oryaihffufi.rurqdau{ifi 6yr;nasisnr:6ohlrJrurirn:rsr{daruriun:uu?u
<a A - o 4 i 9 ' ' a ri .r 6 o r 'nr nN dCIei rfr o t'orirriluuwufr nan sr ouurnfiufi rfr wd'usionurfi olv{ilrlu: sdusirr r r$io

rl:clusdlunl:?1rtu?ruoruqrulrl{frldodrsfiil:sf,nf;nrw r{uftdruflorfiunfoaon?'rilEu
tr rrr i o J o j ie a cl 3 ;e I n I

lr5{tl|o{t tllljlvtolotnntu tuilu1tflnulfi:o nJilunoil dl gto tlj

vt.t4
1.2 ?nqu:s6{nilo{nr:fl nul

i4.r-.{rriao-t. ffiof,nurihilualtrasaouyruoytEl'tacionr:rfin'hlih

z. rdoil:vgndld:suuarraurna4fimanflunrrn'rduddfinarrurdneionr:rfinlr,hJr

runsffofirmufi ,,arosluo,n"duddo.rfiudonr:rfi srb,lrlrtu:sdueit 1
A a n .n a e '

3. rn-oreuouuvuu rn xlunrn?uqil b'hhtufi ufi fl nur
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riufi oinod'o uutinordsufr es

4
1.3 lrollllt$rflllfl Rgl

9aJal. lroutllgt}lunf,ngl

?il.r. (malillainr:u?ur:dsu:ndo!) / 3

dufirrn;nsr{u{dnidlrr{:urr$cis #ro{:umdrsrdu{od ls o{trn fis ts o{rf,'r 45

firjornrfio uas:sildl{rrduntfi 99 o{en fi.r qs o{rf,1 30 firjnrnciuoun fi$tguiit{onut

il:srurar r,lss4oo3ts td niorJrsillar 2,BoB.@ sr151{fila$45 ntounqudufidruanon

naru uasdruauriuilcngo drrnofiru'li druano{tfiar{t drmo#runsr drua:cfr drua{Jrdo

rirmoarufrn fiiminqrfrutrfi nasdruaurinrrit drrno{runrs friuinsrrn

z. rsurflne6nr:flnur
o 4 g!, o d " C , -JtuR'l:flnulfl5{lu t{lln1n15flflul lllluol,l'l9l'l{ldl o{lJ

z.r dnsrilofrufisurodouursrj:snr:fi fi 6vrf;r,rosionr:rfin1r'lrh drlduri
-jjq6eaivqt33:soiln?lil4it1o(tlruvt n?]ilalosu Ytflolua'tfr EfllfiQu n?TJiuucluTlvtt n?'lusulJo{tso

rnA{uavn?rruduqror6u

2.2 rl: r q nrild: s u il en: GnJ ryrc4n^nrcorfdrutiu nr:irn : rs r{vrr s afi 6' lunr:
9 I r r . tr rrr a 3 ;

rrfiufifirfiu{sionr:rho ruur u:narilundnsr

z.gfrnfi r$r.rufi uenrclounrnjufi rfiurfiucionr:ro^olv,lrJrlu:vd'rdx1

2.4 rcruorrusrru?nr{lil nr:nruqrutyf rJrludufi finur

o o v .hrr
1.4 nlolnon?rilnrrluor:Einur

du fi rdourio il lruds duiiii os Tdiun?rilrfiuill u CIrnfiul E 5 ilrro^tu grJuu u si x t dr
l'r

lunsinsnisfifinr:rfiorcfiflouursrto{n?1ilrfruilruurn#oueirsfiuhJnrru4finrn 4firJ:vrvre

ruaussdlJn?1il?uur{rtordur::run6rfu 1 lonrafirsrfiorYffi::ruvrn^luuoiargrJ,ruurfu
lyt q o A q J I I h I rdo dr A i a d

uil?'rlJ011ru11lu'rfl'r: tufl'r:Tru'rfl:0r0sR1?1,tu1 tljtJ'Ifl$flnu'$tljut5o{u1fln0sn'l?tuo[14qnl:81
iodqy,qqdsqrriArts4ioCurrre-d
n0elnofl u [9rou't{ tilmilnmu ta o?ult4Eu t?touo{nun?1ilrflu?t't0yt0etfl ailu t? tu5ysuilil{
6t | -A- 9 a o o E a; q r r D9t A r s
lrJlJ:UrYlflvllI9llu'r3[o? 0itrJR0unl?tu9trlr9tlIltvlldu{nuEuruustl{ dl t?lJur[9.t1Jyt l9ruo'tf,u

nq6nr:afn'r:rn^oilo{fi ur::ilsrfi tfurdrnrnirluodsrrfl urniorfi olunr:riruusr

nr:flnurluofudlfudrdusfiu ocuurudo $iuddrduqdueionr:rfis'ld{lrrdr#u
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nrnun 2tlsnldrfuri

r<dAt
I 5 U:s tRt$Unn'to?r0Utldfu

ilrnil / 4

(raJaAci
I SluiiO{An1{lQilflldn:il:t?8lllu1l

ta
lIU

ia
vrflflul

z rirldvr:rufiutrrutitifioarlrfiurcisnr:rfiob,ldlruacf,n:caiuneriltfiu{crocfiuii

s rdorauouu?vn{rlunt:drtfiununauqru'lv{ihludriif,or't
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il8|'no,lnora0 ullTrnolaoltilna ?n.u. (lilnlula?nr:uinrrdrurndsu) I s

I
d

ilnn 2

nun?il?ttalo:ttl

_ I 9- --
tunmflnurnicfildflnurdtru:n^e udnnr: uavvrqufioi'r{ 1 naooouna{ruTffuii

fi ua{o.rdlnr:lfiold{h r$iurfl rocrgrulunr:iffu leruniroonrfl u r riau ft siolilif

r. b,l{h

2. :eilild'riaurvra4fioraof .

9.

s. anrufiufrfinur

z.r lvl{h

2.1.1 n?rililrursflor'ldilr

'h,l{lr (ror"rt pi,' m6o witd Fire) 1dfiflri'n'nrunruru'lSrarudru d.rusiacnrrililulu

6 oslndrd urfiu sTrodrsrEiu

Brown and Davis (3) trhh fiilrudr tltdh.rllotiNtrifitourclqddn uasre.iruruodrr

o^a:vn9orufiunr:mn'lufirdorwfi{nrur::rndrorb,hh rsiu raslfi rlarulfiddarmriunrri
A I v 4 UfCrS6u ur$r iryr'{-r "hi'i[urirqrasdulfi

u.s. Forest service (+) b'lt'Jr nurudt tvtdrs.n1rfiidoura^terriltr:ilsrsr^tu{Jrudr
| -dlrlrd ---- - i- 9 oj U 9u t19 r.a a v jo -qnalilou1{[d: lililn1:n?il8il[9oriln{nlil!5:us'lgtmQnrH'l lr{ti 16un ouvliuaaql4nld{l

aaru6'r mutfi rJarshluaslulriiidrsuriuas{sriuih ?r6h futfiir#s vioubl nolfilfir!ru

uaslfiduduurrriau

ofi rTuri rjaonnjdsrailauno& (s) tv{{h rn muft lv{fi rfi ndu ornarru oglo fi orrru tuilr

!::ilrylsr^ tiundl nioaaudlr udaqnarruhfothuailouil:rerrnnl:n?rrqil ri.rfi:arufi.rb{rJr
io a g
n [na 0't n5 : : utu'tnt ta e nu 10 0?u

z.r.z ufisrtor'lv,l{lr

turj:srns'lvru tdEsrrorif;nr:urissfinilsslrhh fllilef;flo{ Broum and Davis (3)Inu

1d,$ruuntr,lrjroonrflu I sfio n'rufinuarsdrfints.rb,l Inuidudlusifirduoufirrfougoaflo{r
9, Ir94
9t1J H' flo
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l) b,llddu (crround Fire) fis b,lrJrfirnr'lrfidon*fi.tiiffoyTunruoqitu6u dulduri

6uvriuinqfiaarusirudr$nsrirdsaarudrogjnrulcirouqrnn^t b,ltdduornocffionruilfir

'ly,ln^rduuncrnr'hafiotiN#r r hifinJnrldl#n1u u?ofiniurfiusrdnfiou rflulvliiqnarruld#r

iiqo uoifiriruronr:rirarudrsqrlouoslnrSurin:sr{s:rn'lr1 tv{tfiodrTnosrfinlurJ:srnclu
, a i - 3 i d cqge r € 6

rrnou{un6ofiqsorn:vouu'rncrnilrn 1 6qornrguurlEurfirlddsrrrn'l:risuaarso'un5u
e I c, I oo9d q a d e d E 9a hr ^ i
iorqriou{rsdr rf,rhiiinrsduGtuer'?iro.rounsu?erqrilusu?ruruu?rilldu b'lsunilsroosrflu

arruqrosb,l{lrryfioduciolillduasurnsionr:drru^unr:dub,l lurJ:srnslnuoroosnulr,l
-9

trd6uriluur{ni{u1{n:lalurJt rtrvrr.rnrnldcloril:crvrf,

zl b,lfi:6u (surface Fire) 6o b'liirnnlrfildonrfisuufiefiu d.rrdsnqfiqr.rdrd lduri
- a J, !a a d J r I a Uy. hr, o a h I - i

rf,uqnnilsvr:?{n{qH?9rurlaslls!trun1ir r5u rn:ornl lrJ4il Qn tiluas?lrlM lT'lsugtuol0os
d trfrr a & re - I a , d a
iln1:Qnalil ta5?or:?ltas3utt:{r l,uogRilanuflsflo{r$otT{a{t$nsn?'ril14u'tttuuilo{rsorlra{

,rfiriidJ't urrnfs'h,lfir6uorqnarudu{r6ouuon riundr rorching our

3) lv,hiouuosr (crown Fire) fis 1v{rjrfiunh,rfirmvqnarrutrjnrurfouuosrm.rdulfi

ovnuunlutcrnilreu lourqnrs{lraulurrnouqju ur:Tvhldrlr:ndfiurvrirulunr:qnlnfi

cro.rlv{ldd b{r6ouuoodrinorqu,,r{ur'rnunsurncionr:firrfiunr:riub,l 6.rrfluh,l{hfieirur:n

a$rsnarilrfr uurulfruri{Jrrfl uotir{ilrn

ia
u onotnu snulur{uns n nrc (5) ft lduri.rdoulyftiou uosrosnrfl u6n z il:smvr 6o

g. r)'lTlriouusqfi dororfrulrlfiafiurfl udo

dolrl{lriiqnnrillrlsrruriouusorosnlfidouu ucidosor#u'ldfi qnarruhJerrr

durlrrfluslrrirrdourfishlrjriouuooduooufioqjlndrdus 'h,lru^srdrinosrfiolurJrtirl'utrf

riouuonogirirduuasdufi{Jril:cnoudruufir,rioir$ilry6u r d,flurniurnfislffi nr:Enalil

ornusnh?sTulrdrtrJquoErtr?6ns?ufldqosdsrorfiunr:qnarruroru$ruiordorna'rduru

dudrlltfl uderi rnJaeb,l uasl#nrrr$ououdu h?dqn lv{fi'rduqnauu#suacfourufis

qorqnln# dnuus h{rJrsfi ndorr#u b,lfi rfiuqnaurlrJfi ouununrildrulr,hfouusn

:.2) ldrfouuoqfi lddo{orffutdfiafiu

rfi qluilrd fi du hi6u du dfi rlt'lt'ru uacfi riou uoouriufi ufiosiofiu r.riu {hlu

motoueiu nr:qn'h.rfiocrfl ulilodr{luu:{r rfouuosrrosdulfifigntr,lhafiost#n:ruSouuns

Eourfitb?uridu{rsrdu{ d.rdslfrfiqnr:qnarruhliou t qnlr{omriouuonosflflaquuduo^u

uarqnlnlidu{hnrillilfiru rirl#{Jrrnrlnrlodxurn nr:dub,hfirtdurnuacduo:ruurnCopyright by Mahidol University



rior fi ninsrdu un rinord'oufr eo rn.u. 0nnlulntnr:uinr:dltnndsu) I z

t u rl : s rvr slyr urfu ly{ d rfi o du ci ru ha qi rin rfl u'h-hrafi u rieu b{lddu rfi r,du rfl u
!" rl

il'r{n:{ rulrllrqyn{lnrflldflssil:srnf, usiodNl:finrru b{dhiirfiodulunsinsn$tsroocrfiodu

ngou "t fiunaruil:srnyr lufi{uduucs 1 r.rfoluurmtt lUn.auo'l00sEnalulrjrflub'hisu

uonn$odrlm#uru"l oltocalilasbjrfl utv{ldfiuldrdufiu

2.13 drmqm.rb'hlr

nrisoonldrflu z arnrrtrluqir 6s

l.) arru E r: :u sr6 lv,hJrdrfi odu ro{snilr 15 rusro' rfiodu ldmnu aruarru o1

niu orn4mb,l:crfin, n'sHduefifiu uiorhdr frun:svtufiuuasorRnr:qn'lnlfludarosclor

dsfi fiist (Spontaneous Combustion; uoiartrr opfi dr6'q f ldlrri

r. r ) fh rir rfl u arru qdrn'qr or nr: rfi o lv,l{halra qm uasturl: u ryr f,rir er

or{u flrrirfiUr1#rn^olv,trJrfioqi2 ?ru^er n'o tiltlhrflun (wet ttio stu" Liehrrine) uasfirriru#r

(Dry nio Red Lightning)

- flrrirriJan (Wet rio Blue Lighhins)

fr oihrirlurarvfi r.luGruovqnfi f orird{osnnuerfl rocfi f; dlbi'u6'sdu

duul'irovrfi ErTr{lvr#fi osrfisrnT :hafirqurcGi'ru hiqnarueiolrl

- rflulru#.r (Dry n€o Red lightning)

fiofi rfi rirn.rilrlosllifi rlu uarfl rnirwfi frun.rrfisrornruqrrlrrir lqu

,rrursu^odosfilqufirsrndoud:crorfuroqfluil:r,$rr1nfl rdarndouniruluuutrdrfiovnir

rfl u:sus trJoraoo drgnrfion'rfi rfi rrqnrfl ulddulr

r.zl dsHrduofifiu (Friction)

o r n o s rfi o du ffi u ftu ii f i fr rJ r lfin u r ud u uas an ril or nr fl rfs fiq **u
nA{l# reiu hl uacau rfiuodfiuocrirl#rfinnrril9ouuncrilarh,lqnarrusiolilld uciluil:srns

'lvruornrafio.'ruduqu,,urrdulolurnsirr0rnr{eroucjuiifilfin:vqa'latd rirt#lurJ:crnatnu

hiri o ufi lv{iJrfi rfi o du ornarrr rtrdsnrirr

1.3) ltd{dsfrou ornqt orn^od (R"fl ection of Srm's Rays)

iaadge4-J6
9r{o'l00stfio01flu6l{to1yt9tufl vYt0u flug.lafl cJo{fi urilrr?fi qillu rRofll:

fi-RnruourdsbJ::rudufi p1tnd.dufi r6fonrfu oqirfi rtrflrfi onarru$ouuasriln:tr{du
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nrnun l8ltnmfuf nun?u?trsrR:tu / E

2.) d1n4q01nnu

lduri nr:iinurdr'lrJrfirfion::usirs t turh rsiu nr:#{unrur11vl nr:r{rlrJnrmstJr

nr:rirdn{ rrioulonfsnr:frmdmffn:nar{rtrJt#lurJr rirlt?rfinrJ:snrub'l (spark) firfioorn

nr:ldrnfo.ruud rsiu nr:t#:nuarrn'ouuud rfludu nraorJ:snrub,lhJgnrdeura^s firt#finnr:
n"rJ4rqnhnrifiu fisrJ:srnalvruluilntrriuhinub,lrJrdufiarrmqornt::tm6 uoialuqrieulnqi

rfiourornnudu,firdur{un1,ier:{unsnrdoru rnrdutdtuo.luriulo,rarnrrrufrrirhi6rnr:ai

doelulrouunoonldd u z sl'nrlE(s) 6o

z. r I lelv{loufi Sorqrl:rerriodrrudr

z.r.r> rfi unrr os{h rfl u errm qfi,i'tdqdu duudsiiriol#rfi ErTr'lrJr

Inusra#rufirfiuflrrosifrurru osrnn{lrrlr'ofl?'rrJdco?nlunr:rfiuurroujr rEiu lciilerrros

luflo{fr{ rfin frnnluuarfru rfludu

z. t.z) rHrtdrfiorirfrn{sfis rnEuudufi rvrrurJqn uncl#drdrurrir{u

dspb'llnuhjfi nr:n:uqrurirlf b'lqnarrunirrJrrfi olyhJrdu

2.r.3') ri r dsrilfioh?dnim fi b'l oon or nfi 'riou dion?1ildso?nlunr:

rir uiolun:fi n:rurirunorqnlylu.nrJrrfiol#uruaufi oqiuudu{f ru^uufi b{du{ornle uno,

nrfiururffuuuarfiu n:ruosOlun6nnosrmdo uunorndra{rdduudsornmrrlrudarsunnlu

eioutuurcdrraiurfluorrr:dsr{ d1fidcrifiundrru^orim 1 rurn-ur{r:cil-n rfirh?il?mariifi

nr: rnrrlrnar urfl u$il risrirdorifi drdrgr rarrrso?fl

2.1.4, qornaon du und,r rdu lu n: durodu fi oro o s rfi onarl doru& du

: r il drsrdr fi #1fi u6on riru{ru r o{nl{:lrnr: fruil: s nrsulu dufi rl g'rir'olu rirl#rfi o nr:
s h, rJ
anaoula lflp,r'rlj]ilu

z. t.s) nur#rdsr{ rTn os ri rlu uinanjrfi fi osiof,um qifiru marhu ov

q o 1r,l rnn {ll$io hi'r {r : r fnrfl u orn r: s, s{ fin idu.r niu 5a n rr u

z. r.e) rffoacnrnlunr: ro'u rirurJr r$iold{hfti.r drusisnr: rfi u raio lu
n:fimmufirfiuriruluraatnatrn^ufinnntr{rnnrlrnr'oorfiuuaradrsr$iolf.irueionr:r6unrr

2.t.7) ldii lolo un u lir{rlilvfnu: ulu {h niu r4rdlorm r: t#nrrru

ou ej u l#uawdr.rnis lr'l ornfiuq ns fi ft or rl n o urJ a s a srn u hidu tdau'vr ru ri r ldlfi o nr : E ri

arrunarurflutll{lr
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uo|.nn?nolao l|ilmnolagufl na rn.u. 0nnlulatnr:uiundqrmdsu) I s

z.z) qnlilIoun?1ildnfluuo{d:lrt0lnrilEnalo "l

a:orivf nrqourmrrd (e) lddrrds:'ru{r'run'rrdl:?01ro,{o.ir{n: grdu

rovholounc0lnnlrqaqsfiusrrdruiur{flinsrfruffifliilrti':ucn${rnudr nr:rnrilrrdofr

vrrsr6ult?egeanrfluarmogud'nmsnr:qnbnlrnn{lr :omsrurrflulv'liiarrumnnrrmrtdur uon

o'r nrfr rfl u n r : mr rnoo,fi u r n ouJr oirs 1

odrst:fi erilorn:rorru{fi onr:rJ6^ri6rrunruqrub,t{lrrJ:s'$iiJn.?t.zs37

Ero{ciruf,onr:ldrJruasn'un::ilsld drrinflsrd'urmcil:ruil:ur n:u{frlfi (z) rJ:rn6drnr:

rnnrJrrfiorfiuvrrtolrh nnrurfluerrnotrdurirruis ornlrhlrfirfiodu rfrtrJ:aosrio?rilo 4,365

ofu tdr{i,fiufilu 19r,804 td loufiarruqoirs 1 druan.rluol:1{ 2.1

er1: 1.i 2. I udo{drr??Eror tr'hf rfi rfi o ornrur4u d

ri'rur'onr:ld{lrunsfiul::rurr6 n:ru{lrtr? (zl

trlll{oq

CI
R?1il0

(o/o)

A .i.l
nuntdufilt

(%)

unvl o{tyru?

urc,or{fr

a'tdgt?

c nl,
vt't tu

Ult
t9.l't t:

I
unn{qel
iqJ
rnu{d$t?

I
14U?U51Sn1:

;qlrt

qouiu
!lr
liln:1ucyln4E

1.68

23.95

t4.62

5.39

18.24

19.67

3.43

0.86

1.54

1.39

9.23

2.53

rt.32

r9.03

225

14.34

24.67

2.37

2.05

0.6

0.42

20.41

t?il 100.00 100.00

ornaa^o^ttas{oryooirt .l tsnudrernrogn'r:6nrlr'ldlrlurl:srvrslnueiaulnqirfiordu

ttnnu lorufiarrmogoirt 1 #uTrlluusiasltiud rdu lufiudd{firinriosrfiulr1rlrj,firuaurrn fi
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flrniln ?f,Irnmriuri niln?u?rr0lfl:ilJ / t0

or00siinlr?fErnnlnm:d{unrflrstfnyiosrfim rfludu rieuluduiid.rfirJ:smryudrhJfifit

nr:ulududfiorowfi art?t Elrl$1nn't:mrtos{h nr:rirdfl { rfl udu

nr:tdrJ:slustitufiudfiusrnsirsfiudrrflrl#rfiEra'rrilqilo{ri1:rfiqldilriiunneitfiu

lil nr:n:uqruuavflorriub,l{hddorsr:gilfndrn'rrrudrdcgluarrrqdtncira 6'.rrfu rtlr?vt't{

trunr:udilqrnrdrrfludorfinr:flssfiusdrsoirftuacaiodo{ ,iunrqdrunr:rhcsrdlr{uflu
I ' h{nr:finururiruranu,,urd,,osl#il:srrsuviahlrfionariltdrlnuncElJrrljUgr1{l 

.l n15

sr:sufndrnlrutfi uurudurfioorn'h'l{h

ornnr:flRur$orr Emilio uou Javier luil n.n. .rlg4 (7) lunr:nrnr:n:utr0flo{dufi

dsldiudun:ruornb'l{Jr 1d1#iloffud6urfiufion::uifortuqsd louornnr:flnurafifi'dou

mdrlu:ou ts il nudr duiidsoqilurusrif,fi 30 run: olnfiuu nr6uryiruacaorufi

furnurnr: finr:rfisrb,hjrdq trs nfs orn,irurub,lrjrfirfi"du#unurr tnu o$u uasolnnlr
/r

fi nu rn or Amyuou a ils (s) tu nr: n rrn'u fi rdursionr: rfi q lyl {h ldrn'onil o ffunr: ldrj : v lusffi

fiu (I-anduse) rrfior:m louh?uaopral{'ir luurudufi oiu $iuiir{ounrurll fifiIonrardu.rsis
a ul trt i a|ttlrlrh taa q E inrr, e

fl 1: lnq lrlilltuo{ olniluu u lotlJl luilnon:: il lulluTt lal5unu

o:.q:fu unsiafi (s) fi rnr:finurlr,l{f ruinil#ruuucls drunrrorornerrlfi uil uudr

lvldhursiaufinornuir?orR'ruuonrflsrinurfiufdorirJrrieurru{s udaldqnarrur{rhflufiu
i y-- --gt. ! - .4--^^^gr_-_-_-_-_--4_,--_ -_t_ -__ - A_-pt | 't s i. q gvrtlje:nu'lnuq4 tuo.l0'lnil01uun'r:rnilto{u:uslnrno'tftuog:oud[[u?rilarhoq:nuno1fi

rfiotvlilrdfild rfindurosflrur::usrfi drarnnqnn'nn'onr:qo'lv,lrnnrJrrfiorirvrr{rfiu1#

6fUn?n

ornruquuriunnr:frsrnr:dufirominurr{ufdori{h#auuurlr (10) rtudrlurduiiluu

:ourtninsrrfi'u{dor{r1r#rutru{t frn{firudo{luuuafiuru:sus s fiIariln: olnuil?mel

inurr{u{dnirJrfruau ze raEjriru z,aos nirriou Xu a rirua l tirmo uasornnr:dr:roTnu

nus?uf,lrrof umrinurdutnusr:frlasrf 1dfi{ofior#udrra:.jrirud*oqjrourlninurri'u{Aeri

tJr occitnan:svtunrtdrunusioduiirrninurr{uf,dcriilr#:uuu{r d{osrfluar,r,rqdrioh{

rfioilqureix 1n1r,!'l

z.t.c o{dilrcnsums'lyl{Jr

b'hJrrfi n ornnr: du oru dsfi osrirJ:snuufi dlfrrg g il: snr: 6o nerruflsu dornfi .ruac

flrryoonfirou (ll)
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r) rdonnrfi{ rdornfisfiriob?rfiotr'ldlr lduri dulfi 1#r!rr d.rhi luhi u{r rrar{rfit
A
ou "l

2) oonfirtil dsfi oqirialrlluornmturjr

:) oarrSsu undsnaru$oudtn'rbfl,firlvfiJr urhrflu z il:smnfio uurknerru$ou

CIlun::illtrrfi rsiu firdtrionr:duofirotfiqh1 uncumritnarlgouornrurtrurl d.rqnlr{fiau

arrnoloir 1 fiu

orr{rj:cnoutf-r g dod 6un'ir arruruf,uub{ dluqo{rirhsnoulnsrr{rj:snouvrd.r

tdfiostriarrur:nffioduld

t,
R?lurou

olnfi z.t rr6re{6r1}lrl.rdurub'l

.t,

ru"orfisrlv,tfururriaurorldfiruntuooarur5undr ria'h'l (Heaal dsnsfidq:1n1:qnaru

:aor$rfiqo rirutostilarb,lurtfiqn uasn?lilluu:rcrssnldovmnfiqn rieum.rly,lfiqnnrru

tu fr-svr r.r fi n rufrn rE undr tylarudru rir (Heading fire ) luruud uafiu rirud qnalunru au o,

qnau#r 1 r6un'h 'h'lnrudrumrs (Backing rre) loudn:rtoutottr'larrldrunxrEun.jr nrr
lv'l tsack) nlar'h4iloslv,larrudruurqoveirn'ilrJn:b'l1o{b'larru6'rurie cirudrudrsrorb,l

riun'ir {rrlv'l (Fhnk) tr,ldqnarudru{rrr5un'jr b'larrurirs (Flanking fire) luu?nilfinrn#u

nqfin::ltoslr'losfidnuotsrrruoouilqrr'fl::rrosb,lluiiarur{o nrirrfio rirlr,lovogjdnrofu

drulu nrt'h,lovo$nrtdruarnfudrurirr riru{r.:b,lovqnnrttrJfllruuu?floilrm '(contoru

line)

z.t.s nqfi n::lrs{'lrl{h (r'ire Behavior)

nq6n::rub'l urrufir dnsusduaotoontortr,f uacfrnsuunr: lufiqnarlror b,hh

nlildRltuuandorulutottrfu 6'otfu driifiurulduaorfitnqfin::urorhol 6o o'n:rnr:qnnru

4a
tTon'lail
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m{'[Tl (Rate of Fire Spread) n?lilul?t o{njarb{ (Fhme Leneth) tlacn?luquu:ltlss'h'l (rit"

Intensity) (1 l)

dsr:rnr: qnarrumt'h{ (Rate of Fire Spread)

mruruds nrrruririil#lunlloduudhjflNmrirtorb,l dsarur:oirroonrurld 2 uulJ

6o :susnteionar (Rate of Lineal Advance) uuttduiitiuuri:utaar (Rate of Area crowfr) dt

dor:rnr:qnnrrrosnld ocdufiudnu*rnuudu,nfiruacnlilt$aaru

nlruEuu:rtor 1r'l (Fire Intensity)

u rurufir dn:rilsrnr:rJanrJdoundrurutosrdonrfi tfi qnmnbtfi dsosfi n?rilEuu:{r

fiuurJ:'lrJnrudnuarcroudornfis or',udu,,urIn:ra$rsto.:rdourfis n?'ruEuus{ttor'h,l

arrr:sri'srldlounr:dsmndnfiilnrorlv'ldfisiafu ris6u n'uioqorrqfimrornrn nsiiiu^u!

fiururn (11) fio

t. nr:SontrilEuur{to.ruurlyl (Fire Line Intensiry) dsfiolou Byram (1959) d'rrflu

nr:isrdsr:rnr:rJaorJdourawd'wrusiordru:cusvn{r,o,rfi'r:Enalilrosfirlrl finilrudu

BTU/Ft./Sec. mfo f* /.itr.

2. nr:innrrruquu:rtorilfrfiiur&ounduilosld (Fire Reaction Intensity) drfielou

Rothermat tuif n.a.tgzz rflunr:indn:rndsnufrqnrlanrJasuoionr^irududdqnll'11?tri lou

osfiur.irurflu BTurt'/sec. ufo ry' m'zlmin

n:rru ull mqilalb'l (Fhme Length)

nrurudr ;sus 0'lnuosrrottilaaly,lfirdrnnrsgrurosnlar'h,l dr6ersisfiufirro.r
iadra.l

rfiornfrs fi rrjrurilurlcr fiiorun: (t t )

nqn'n::ruto.rb'l firhclumitunr:firsuon:caTil dnuarsuacfl?rilEuu:{rro.rnJadr,l
;- J A r s .
frrnsilurn-orJ:c luffiilunr:nruquld nq6^n::ruroslr'hcfiuuil:lilsrrruanrrsurndoruro.r

b{ dsdu ft hifi 1ll1o r iifir,rq6n::rnufi nasr,&nciiiudurun:rfirduqo

firurndsrutsrb,lrj:snoudruiloffordurriurdorna't (Fuel) ornld (weather) uos

anrnqfiil:vrnc (Topographv) dsrfiuurfluauruf,uruttqn'n::ltot'lv{ (Fire Behavior

Trianele) lt#dsd
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dnr{QUiJ5sflif,

nrflfi 2.2 uda{r6r'run46urunqfin::rub'l (rrI

nlrudrufiuf,:sra'irrflof,r,eT{n6irrfrn:rudrur{uddrriuuasfiu ,ru#oiloo'oros'h,lm.r

rfludrrirnuornqfin::ruuncfinuilvrortlltuusiarrlorfiunvnrnr?al rfrorornfisurodomor

tv'hrjf,ouurfatlilorlranrracdosfi 6'.rriu uqfin::ruror'h,lo*.r$Jduuuila.rtrjfiru usiodrrl:

fiErrr rirnqfin:rrrortr,lnavd-turod'oilc,os'lylrfluil:rngnr:afrnnrsuasndrundsrYulu

anrnnr:offindrund'rfiu ds#u 6reTJ1:nn'ron1:nirixnrirrfiuafiunqrr^n::ilclorldtdrfio

rl : c lurydlu nr : rrurfi u o'Frnr: lil{lr

z.r.s {toffs?.ruaarfloufifi6nGnasioruqfinr:u'lrl @nvironmental F'actors Atrecting

Fire Behavior)

fisurodoruror1r'l (r r ) fi ilrudr anrnnr:af:ou 1 r?nordrfiolv{dsfi ruasionr:n'nlrl

nr:qnnril{o.rb,l unsnq6n::ru dsrJ:vnol'hJfiru rdonorfis antrorn'rf, rlasrtn'ryrqfirJ:vrvra

t.) il oi'udrurdoma^s (ruet)

qararuffitoudsrnfu fi unnsirsriurcft nnrirl#nq6n::unmolrlunneirrfiu'lrJfi au dr
r urr, , q6 E ^ @ r d a t E 6

lJ5sflOlJ [rJO?U EilAUU9tOqR'.tnr$Olfln{ qildilUnflO{rlilA{ffrOrTtd{rlAsn?]illruflO{r:ilOlilA{

l. t ) flildilfiEll osoqnrntfioff fi c (Particles Properties of Fuel)

1.1.1) flu'tol,oiloUnln (Particles Size)

ocfi fl arfi urfiurJBrurornnrugoudoqnrnldfu orurf rdrrotnr:eirurnnaru

$ou durfu nulono{ordnrn0srf,nfirs8qfiot?{iruuneqnariltdriandrrdornfirdfieqnrn

ruroluqj uoioqnrnrurolrqjrdoo'oh'lud: rufi nrrruquu:s uasmr1nrTldurun'ir

9AA
tsonln(l
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1. 1.2) n?lil?lulilduoqnm (Particle Density)

ilillusr4{il?asisiliurfl:ro.ttdourfis do,nfiofi fi n?rililu'ruriuunovdosnr:

narru$ourfio1#qn'tr,lurnn'irrdonrfufifio.rluuruliurlou Fons ttduoalcldflnur'l5r$ao n.f,.

t goo nudr naruuuruilul,o,toqnlnocmJ: fl neiufiude:rnr: qnarutosb*l

t. t.g) il?ilrarnaru$ou (Heat Content)

6o rJiumrneril$suflosurlolodu,rr6{dilanildousonrurtutatsmrlilfi oc
99

fruurJ:trjnrrlriaurj:snouc,oqfiomfis iliurilnnu9oufificieusirulunr:rJ:srurotrirnrru
hte

!lJrr:{r,o{ lilrtnsont1nl:qnalil

t. t .a) rirurjt s nouvt t{ttnfl (ctt"*i"a composition)

nsurimontdrfl u z nrn6o *rofi fi fiu^nl,,urnrndhifi fi fi nr ur:rurdrrqfi fi

fifidrossirulunr:qn'lnrhe{1T{ triun:nurytflil?unr:u.nlnr? usidrrfluudtrqdu rsiu

}Jusrarfiuil unnrfi ur uarr,loar,loia osr{rlrJttm:nulr{tilaunr:rrurtrfi

t . t .s) ciaurj: s noufi rfl u ar: efinrotanriltiu 1ao-oosition Extractive)

lduri nrn ar: il: c nounos6rno$ niu qido W*rl ti'to't.t (Resins) ltfu (rats)

,,urril*Tu (oits) d.rdrusionr:finb,lruismrnar:ntrirdfirj?rrnrnnruiou (Heat content) {{l

rir1fil#rrnrlunr: fi Erlvldr

1.2) qarauifito.tttmriqfiotnfu ( Properties of Fuel Beds)
It6tr.Aatult9,4aatqA

lurlanurrma{rflorvra{0uiltcfloil tlr9r?uoqnlnrsorfla$r{410 1 suail:enoilflu cr{

r a du - i ao o t € u I t v . I o e ,'
rusiacrunnuiidnuorsrnnrcd'r 6rii6nBnaoiouqsr-n::rutr'lrdufiu riaurJ:vnoudrdqfilflu

nr:fior:annqfin::rh{ (r r) tduri

r .2. r ) riru rinl,ssrdornfu sior dr udufi (ruet Loading)

rcfi Haeion:riliuur.lunsn'r:Enn'rilrsr'h,l Isruflrlfdes'rn1:qRnrilrosh'l
9 4 ; - | e c la E ci I

ruarneru5ouqvm-nsfi n?rilErru:{rmrlv{wurhfrun:sfiuilirurou6omfisfignrnr drrJiilrel
e r o - lrr ;J r urt dJ

rfiorufi.rrfiufiu z rrir do:rnr:qnarrumrlulosrfrruf,u z rvirunsnarilIuur{iros'lv'losru'riilu +

rvir

1.2.2) n?lilf; n uo eufi Gi.trdonrfi s (Fuel Bed Depth)

rsfi Hasiofl rrilurrcroqilnrb{ Iounnruf,nom.:ur.rri.rrdourf,srsuil:riulsu

n: s frunrrru uratoqilnatr'l
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1.2.3') nludorfio{uacn'l:6u€drtoqtdotfla-{ (Fuel Continuity and

Aarrangernent)
, i & 6 e .-4-----.d-.^... o.- n?lilnoruo{tilo{ilryornnq sGurul6ristu[ua:rurrasuil?o{tcro{tfrotfl d{ lu

d4 ig e 6 -- -i--d---J-q-.d^-q^--!-^l^.61 | e 4-q- - -i I

rru?5'tll frnlo nt:frrfrorila-{iln1tn5st1ul4?lluytliluFlu lr'lq l$il tuvl{ilql il:o [uttu?a{ tsu

nr:rturfi?ro{0nn{iu 1ilh?ciolilfiuhidurirqrasciorfio{tilouo'srioutfoom.rduh? nfo

nr: fi ror{a rln ro fiu}Jsr til du bi
d - E - d4 i c- o - 4 d--.-i-----^- o I

- R1rr5u{6?ilo{r$orlra{r riludtrdln6uou14u{l 14'lRt!uo[fl4..{no{l:?ilnuog 01003

'lufiurus uddrrflulfinrufiudurdua 1 tr,lornovlfifirfiusfir tn:rstdotvtfisurolmqjosnlu

nnru$outdrf rndrfrunrru#ou 6'rr.fu r.nordonrfiwurolrqjoqivir.rfiuunrhiarrur:nirnrrru
e e d ngi a sq - & s,- -de,fou ornoqnrn{rsrfi us ld rfi ornfi r ossTulur:ard'u dun n'lornfr dotvl

I 2.4) n?lil dor tri u c, ot rfr otn fi I (Fuel Bed Compactrress)

Y S a o t e a ttl -i q gEtd ---o--u-0'illrotfl a { oo lru u fl u il1fl Inu til o1n1fln Qn?I orlr'r lil n0s Q n 0'r fl n ttas cno

oonfirfl u nr: mnltrrlfi ovrfi odudr

I 2.5) n?tild'unuu,fiu,*fi1 (ruet Moisture)

osfidvrfinasionr:fi nlyluaunl: qnnlul,osld ur^ordon^rf,rfi nlruduurfl tv6q

b,lurn ilnsm11?rfihi6 rn:rvnr:fiovlv?goruqfirirrn*runju t'r ocdosldnnrugourmrflil 4

t 9 I oqYh3,d oA,' e e

rvir rsrn'lrru5oufrosrirhib3fiqnnn4fiufirufiurflu l"F rfionrfirosfin:rrufiufioutusi:sqquds
aiit'

tuasosfrn?rrufrururnfiqertunirlqqnr:roiqrO'ule lqqrlu) rJnsr'r6ornfi.rfififi?sr (Live Fuel) 0u
9',.9

finarldurJ:sillargounc 3G35 unslurdonrfirfisrluud? (Dead Fuel) rsfiorrrudurj:smnr

gouns l.s-30 Inurdonra'rilurerdnfinruudeovsr'erlv{drdofinerrud'urJ:srurer#ouas li-20
,rr9

ri'rurfiotufi wumlnqios6n'lr,l6rfi ofi narrudurloundriouac zo

alxn fl t o{ fi q fi n : : ru b-l rfr u: fi'u n ar u du or o udo nr a^s 1 d: u q'j r dr n a'r u du n uo

E^ytghrqdad
rfrorfla-{ilouniriounv 5 nl:Enaliltor'lv{lurfrorild{xuretrdn uacllurolnc$ orfidsr:rnr:

tqo&iarrluqt'
Enalurvilfiu drnarufruroufiornfisogj:vlrirs$ounu 5-10 dor:rnmqnarltos'lrllurfionrfis

$ursrrfinwr$rndrturdorudswrotuqj ,iruorruduoro.rrdonra'r:sndxgounv to-ts th,ltu

g a d q . av t u y 3 t
rfrorndtrurorfifluashrqiorfidor:rnr:qnarrurvirfiu drnlrusurosrfrornfiufiu$osay ls
i€d

rfi onrfr rw rerfi ntsqnmr'ln fiu ru sr'hJ nou

o rlu du lr rdo ur fi .r l o u ri'r trj uda r v ffu urj :'hl Enil dn'lil u?q dou du lduri
99

qqnln rJirranirdu au garn4fi nerrufiudrur{vrflusrnrnsiaurarnntriu uavdnrr
4r dr It

QilU:slvrfl [1J1.lgru
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ornnr f,nuriduaflu b,l{lllrduiiuiro 1 t osil: v tna'lvrg nu'ir otrirjtsnou
t',

ruasln:se3rsilo{rdorflfiq ocfinrrilrmndNfrulrjorilsfio{ssilr uasiloo-ulfiufiiurfiorufiq

oyfiHnsionlrilqurs:,oros'h,l Iousfisrrosrdsrudsfiueneirsfiuocfirhftirn?1il8ilu:{irotlr,ld

'lduqneirrfiuoon'lrJ louluffuddrfluriwsr n?1ilEuu:{rc,oslrlwfirirrurnndrtududrJrrdq

ir uasdlrruqon::arfi dln?ruqilu:tilosldfi sufi qn dlnanr: dnursiolild

luanrndhrdsit

fi6 uasdru^od ( r z) ldrirnr:frnsrdnuorrrdornfi{lutjrdrit qnuruuviqrro^erou

qrvrr''r-rlu frrn{orfiwtuil :sfidrsrdou nqeinlsil il.fl.2sra 6.r ilqsnlflu fl.f,.253s durflu
| !r tr i ;.

s?{qq rlirllrlro{ililvrdns"r rru'ir rlirur*rdu,nfu,nduolaooqgb,l{lruirfiu s,tgo fiInnin

rf.tif nmu'tilnlsdudmoudorna^rrrnfiqoluriaufioufiurnl fis Huluu lourdsrnfi.rndnd

fin:rrudrrTcgdqolududlduri lulfi dudrmarsqqb't{hdo qrunrniuf, 6r ruuruu) ro{a{ul

lduri n{ruosl#ducirs eirufu 'lfiurTsfi nnldrriqrurnuavfi rJirursnsfinaoeqqlllrJr usilu

d'nduqqh'trJr 6s vrqal'nruufitduqrunrrfiu f r,r drornalu,fl udu,ofisradn
, i 3 a C 4 t Jd J t E o j € |

fi?'llt9totllo{tflo{tt5orlla{ cu{l.tuluCI{ tilo5tqrilnn1:ilnnQililunuflo{lsot]ta{ ilil?1

rdornfisfisrmilsiorfiorlourqdufiorfluiouav Be nuodufi loufiluh?fineruciordo.:rs.l
9r)r-9r,AAA

rsonla{il1nnqo to{a{rurn'o udr lfiniudrl rmcfi{firul#urflu tf,,tff rdonrfi.royfin'lrilsio
A a dic | 4 a d

luo{rgrtJlluyt tus?{[oo1rilulnil n{ ruuluu
9'lt

nutfrutotrfiourn'sTourndunaoorqqlrrl{fr (fl qafinruudrnqunrnru) rvirfiu$suns
it9

19 Isunarilduorannrtdou 1 dcneinntrfiourrqainruurfludurur ouri.qmuudurdou
da i d y A$ulgu qr'$iln?Trrutnu{:ouac s ruosorntu:yudrsr6oufiurnrufi.rrilu'ruu ornrgufirfin

o q rri A I e u a rt I ' t t
vn n4tluorfla{unl{oo unsiln{raouruuluu il?ursrolrufruluornrg6urfirufiu rirtr?nrufiu

nourdsnorfiu,fiurlr, tfodo.,uliufirufivrf,luornrarfluilofrudrdsudfiHnsionr:rilfiuuurjar
99a4qagt

n?'nJsulroiilsotfl a{o{:ouac 54.3 I
a

ornnanr:Finsrri.rnriraldaonndorfiuHanr:flnsrrm fii dnncdn: (t g) fiuefrunr:
9

o'q:sdufuduomuornb{rJrlu{Jrr6d.r qnuruurisurfioouqrnn-rlu f,.rnierrfiu,rtnri nu'ir

orludunusdornfi.r rfluilnn'udurrndoruilofiurduadfidilf;nnoionrruquu:scrorlrlotir{fi
ecqao-C'99
riudrfiqyrtafrfr (fi:caiu 0.0s) nrir:6o rfionaufiuroufrorilfisnoa{ n?rrliuu:rflorh^hc
;d lJ br ch oo

rn-ruiiu ri.rfinmuquu:scrosb,locriluo'?driluodun:ruorntr{dh fio drb,l{lrfinarruquu:s

riou dun:rufiosr?ou lunr{n:r{u nrnb'1fin?ruEuur{rurn duo:rufirsfiurnorrulrjfiru 6'r
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riudrfinr:urir:r6'udunilu0m1rldhoCInrflu 4 :sdu nrrldtfilmriiildfiuodr.rnjrr 1 lu

rJ:srvra1vru 1d6'sfi ld'ddrfi uologn.lu#uruodornfis d{d

narurturr'grnB.r (y") tgffuffusrnsornbl{fr

r?o.undr ts

t5 -26

26 -37

rurnndr gz

q{rtln (Brtreme)

q{ (Hish)

ilrunart (Moderate)

dr (Low)

q: uiu dqqrorn ( ra) ldrirnr:dnurnnn:cnuroslrl6onosn:: ourncfiuluilrrfi{i.t

dyrrn:r$ frsflinun::rsdur:vildtreloouqrunrrt'uf, n.?I.zsz7 6s qunrrVui:n.et.zszg ?lanr:

finurnu'ir anrnrdornfiuflundrrfinfiur{rsr'oeioriurflunr'u firyrnfisfrdrsueiuornbiduuu
I r ryt 16 i a A c, v . e Y

rlvrJuoqjrirr ilErurartsornd'unduSouav 770.79 niillerr:rsruo: narufiumufiomfiunfiu

$ouas 27 n?ruul?toqrrjnrtr'1il:vruror 2.58 run: n?1il?uu:{rror1r,lfirir 266.03 Kw./min.

uio tt.tsBTUtFVSec dnualv'ldfirfinrflu'h,larudr dr6odrhioqilududun:ruruao{0lrin?ril

quu: srortr'lfi oundr 100 BTU/Ft/Sec uacfi nrrtollrol rilnab{fi oundt 3.35 fl n:

drrim ru u luul uun sunu d^s u: odsru ( 1 5 ) ldrirnr: fi ns rrjimardon^rfi rturjrrfi o
I s 4----.-4--o---- -d jj4- r e q e a € t !a'l{ 1 9t'1il [n:{fl'ltflflultnon'll4uoltuvrytrdu{sroRtirflnEnnnuuasriut::ilsrsr uinorqruilr

vvJ
R'rnns?uoon Rlfisls?usrn unsRlnnars nanr:flnura:rJ'16'dsfi fio

9

d'nuarcfloltdonra^rlu{lrr6.:is f,.rmisrrj:vrauffiduf, osrfluronnqrnfiufrdr{ilciu

rflu'flrurururn ro{a{u'r0srflunrnlll'n{urir{ rraufl?rirfish?rJarutr?iifirdurhgudnor.roqi

:su'irr o,*-dilFine tuels) osfirjirrarrloufiqn il?ur*orludunoudo,rrfiu,virfiugouns zz
-ido:rnr:qnnliltaAu z rusr:/urfi n?rilEuur{ros'h,hlrrdrriu 266.03 Kvmin (77.ts

BTU/Ft/sec) dnuilvhldtnruflult'tnrrudr drrj?rurnrnr'ruduludurndraoaqrurdudfio.',u

alo fu n?lil Eil r [: {r ro.r'lr,lfi o s rntru du

qnirrrf dr:rq (16) ldrirnr:flnurn'lrrufirufiuf,,osn'lrrudulurdonrfisfiuanrvr

ornrgtufio{fiuuFrailrl rrdrirqvruruumsryrd4ilru frrrisrannun: nnnr:f,nutnu'ir

rdourfisndnlufiudfinur il:snoudrursslfilu'l# drfirJ3ruruilrnqo u{ruarlfidueirsdrfi

rJ?rurauisufiqer lorufirurudooln,ndur.u +,trg filnniulrsnunf nrrrs{ordorllocrdsrna'rtu
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aaea
Rsnun ?tltnlduiln

' e ara J
rirsqqudroqi:vm'ir.r$ouac 70-100 n?lildoruoo.ttost6otn6{t?u0sfrilTillililtRfrun'tilt?a'l
c dr e s s -, -{ ---..P- ---.-d-.d-.-.-touilnluounououqqu#s uacarauulnfiunlili{rduoufisrJaluqq$d.t nr:tfr-rufiuto{tn?tu
, C iJ ru , A qglq -ut,9r4-- !^-..1---r r A A- a I

eroruo.ruflrlogRUn?'rilciorfrosilsuaulfitulrTtfluriautnqj rirolruduno.rrdornntog

:c?rdx$oua s 3r4s loufidmf,uflaooqqil:crnatgouac 37 $asri'lnerrudurnducdrqoroqi

A q r A A o ,-€ --{-.-.-.--,---^-!- ^--.tt-gq^-q^e.f,-r^^^^^,d-.i-Ral{raouqilR'rnur fisrfisn-or:ona1ilsfroilo{rsot?ra{ril51nq?1 rgubilul#firirnarrusudr
J A , j I . 9 ' o 

--ri-,--^^ {---.-d---a a,
fiqnfio drrsfiunaonqEud{il:eillil5ouas ts 1urssfi'h3n^urirsfirim?1ilfiuq{fiqofroilrir

rtrt
oqj:vm'irsfouau s3 $asiliut€unarudulunrflroqi:rn'irt#o uav 42

.9

aruriu:6 rirnr ( I 7) fi rnr:flnurfl rlo'fl srutosb,llurjrrdrislufiufi nrninur

r{ufdsri{lrr?rurru{r nu'irrdourfi.rrirulnqjrflum{ru#.rrflufiuo^osiofiurJsrJufiutublu#r
9',.99

uactfiil'urir{ur{ri?u rj?uoufionra^.:rndu slr.r nirusioells'r{uJersuasn?lilfiurosrfiomfis
i t d4 r

rqau 26.3 tljoSlcrugl

lu anrndu fi rjr ru su t n : : su

drrinrruuluurur$tud{rnodou (rs) ldrirnr:f,nurdnuorsrdsnrfulu{lrruqon::or
ar€reoar@tarorr

u?norqnururritsrfruri{ntstru ftmTornmq3 nudrdnuuvrfionrfisciauluqjorrflurrn

firyir.nrriurfludrueuurn 5o{alurn0s,flunrn,c"h1rJarulfidfirfrurirgudnarso{:rrlrr
. j gt A " t

o-4 fii unrfioufiqorfis rrantrifiurir.rrl?urarn?'rilfru{o{rfionrfi.rnirfiu$sunv 3o dn:rnr:

Erinlrrflfiurrir#u 0.zl3 $rsr:/urfi nr:urhuruc,orlrlrflugrhs6 n?lilEuu:{rilo{'lllr?irriu sz

BTU/Fr/Sec d.r fi'n ld'irfi n?ril:"u u: {tlou

ffi dnnc dn: ( l B) dnug,cto{ rdorvr fi .rlurJrrusuofl : 5 sl qm uru uviwr n^unlu qi nudr
9t

rJ?uroufionrfiilq6uononqqb{{lr (r6oufruarnldu6ounqun'rnu) rvirfiu srgo fiIanf,ileio
/at

rsnuni vustottfrornfiwtd'nfinr:nl6uuurJaulrqlu:vn'irqqtr,lih nrirafis luriaduqq

h,l{h trfioufiunnru) rdorua^rrdnlduri ildrulfiurft's :o{n{rlrtftri tulfiurfi'q lfifiurir.r
fr4te y A s <la j a i q r I ar q tunsl4q1ilutil10ruounqo Iou0urJlJ5il'rsr[5orna{r6turruu'rnflqo lu$?{tila1ur9iouqilnlfiuf

fitnartrdoufiurou nrrilsisrfis.rrro.rrdonrfiwirriugouac gg Inuliltfiu#sfinrrruciorfiot

ilmfiqo :ornsrur'lduri hidudr.r fufiruhiu#suasr€finrrdrdu n:rru#uruo,#u,nfisrnf,u

rvirfiugounv te lorufinarrududrqorfi.r$oonv g tueir$Jnrordouqrunrrf,uffirnnrrdsu

fiurnu

rurAonf; iuurfr uunnn15fi nsrdnuorsrdornfu dluurpofl :ruuasrJrrd.rfs

nlrftlu,l:ront'u / lE

t6
litu?l iln?lil

unndl{fiuodrq#utdfsr leuluilrrdqisfi osrflutuhSCopyright by Mahidol University



rjsfininsrdo uufinordsrfr na rn.u. 0nnlula?nr:u:'ilr:dturndou) I t s

g#s rshrfiu?fiu usirdorilfiqfifiorrldrriq:omwrndurfluu{tuaslfiducirs loufi fi.rfiru

l#uri's du di,onrd^r fi fi n rru drdqrio od s" diuiitdu{ rl'lolnn ?1il rrqneiNlu t5o q In: qa$rs

crosdlr lourjrrfi.rirosrflu{hlrjisndl rf,rt#uaqurorioqfisdudjrurnn'ir rirl#fir'r::arlfir. rn

n{rgarhidurirsdu 't dmu,,asduo{odrsuurudundrturlrruqoilt:sr d.,flurJrdfi;fu

riouuoodulfiuriufiundr rirlt?ua.radrs6iotfiudu{lrrloundr ftrfu n::o,lfificirsuac

n{rdrfi rlo un'irlurlrrd tis

,duo olndu rn fi s u finluffu d rfl u luhiu#s ri rl#6n b'lirurtas ::o tf r r toifi naruqu

g:strirurnrin odrsl:fiqu rdonr6{il:srnvrfufrrulfiuri's dqfrrJBrurorrurnfiqo dsfiotdfiou

cirsdrr$it#n:rru3ouqrn'irr#on^rfi.rrJ:srnvrtu'hlrurn orrfu ttqo^n::rutollvlrJrocrfluldfir

6ufi fi dfl :rnr: qnarruriou{rldr rtsitunrln:s{rilosfi n:rruquu: sriou{rtrurn

tuanrvrrdufirjrfiuud.r

dtinul uuro,,ur,r^u dqrandoru ( 1 5) ri rnr: f,nurrjsruraudorufi rturjrfi ludstot
i i c v 4 e q € s a ' q -^-d^--l-^--4-.----e-.d,i[ufr z du.rTo n-o frsr.rioqcrfrun:ruavf,uvrq3 nu'ir dnuatvtostfrotnasoctiluryrnfrryfr

d'rsnriurfludrururrn :o{a{ilr0urflunmrsuhi rJarulfiiifiturordur.irgudnars:uudrt

o.zs ds t.oo d. (Medium Fuels) unrrloufiqo fio Hdurirs dsiliurn tdonrfiltcfiflasionaru

quu:uravdnrrnr:qnalilc,erld ci:urJirraro.ludunu.rdonrfirwryirrTugouar Et.to dq

rflurlirurarnrudufirurn uacnsrflurilqhi'r6fomfitfisrlr{urn dn:rnr:qnnrilrlourflulvlfi

nja'llv{dr h,lfirfisrosrflu'lv,lfi'rfiuarrudr (creeping Surface Fire) ovrirtr?n:rruqutt:sc,oslrlfi

rfiodubirfiu 100 BTU/Fy/Sec (345.86 Kwrvlin)

luanrndufi{hdu,"r

Rey S. ofren and Edward Harvey (t9) flnuranrnih6urtrfirrsrinsrfiu{Aoiilr#'ru

crrr{r rnryir dnsucfisil::ilnrrJnnqrududqrfis lo-Is rilnt lfidudrsosrflu'h3y!rurdurm;
9tC;rai<ea

ilq1 ilfl nEililuvrfi lj1truulJ: r?alqutq,lnilnuan

ornnr:fiilofrurfiurrilrdorua^qfiilaeisnqor^n::runh,l nr:rfio'h,hJr6{ilrosfinrril tdu.
r9

rfi or fiurdorvl fi usiu fru 6'r nr: flnu rilo{ Lopez unu nfl s ( 1 99 1 ) lu nr: u ril n ffufi fr na eionr: rfi n

ldrjr louldnrafiuru NoAA nu'ir sfiorocfisfl::0rfinraeionr:6nb,hjr rudssorntu'otot

fi sn: : ufl uoTafi fi rn uqrfi otoqdon rfi s uon orndornnrrf,nutfl o$ Amy ttdsfl srstgl dttd

:uuucll:durna4finraorf (crs) lunr:rJ:srfiun.driitduqeionr:6otr{{hturcrsrgvruruuris
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nrnun ?f;I:nrrfuti nun1il?ttotntt! /20

srd crowders Mormain il:;rnaamiloru?nr 6ldriruunlt?tu-nc,otfisn::$tfluiloffue^l

u'rodor d'ru doiildlu o't: il: sffi u nrfiud,tiuo tiunr:6orldrjr

dsdunffi frn"lluo$udft riruunl#cfiorosfivn::ot rfl uiloffudaild.rdrilrosfi Hn

si o nr: rfi ob,hjrludufi fl nur

z.) ihffurfi urfiuornrn (weather)

ornrsrfluilo6'erfiuJfiuuuilawaonrearuasfi6mf;nasior'tqfin::ullos'lddt ldrrri
Ageetd

oarmnfr nlrufrudru$lvtf uacnetutS?au (I l)e o 
2.1) qilHqil^cto{olfllft (AirTemperature)

rfl u dr urJ : fi d r da$ 6n r'vr a oi o u q 6 n : : il t o c'l rl fi o dt q ar n 4 r,'0 0,n^u qu du

ryirloosrirt#rdorna^.rfioTr,lirruunsdsr:rnr:rnrlurifiosrfiunrrulrjfi:u ornnt:frnulflo{t Fons
ftrP-

luil n.n. rgao nudr rfioqoruqu-$-ldu zg"c dn:rnr:qnnrruovtfirudurflu rooz uasorfi'ndfi
| 6 E 4 , C o iug- e / E e d 4-- a

nraoioqenr qfi u osrfi o ril as ur dufr ourdrfr ldiuua r t'rRa?{orfi n d rfrsrilfi l fi rc iiqar u qu^q'r

n'irornrs{rsrfiw lu,iasaruouftqitrirumriu neru$oufifieduorqs lu,eardtdo,nfit
d a h ltrer..i r q ! d 3 : - e-^--.{- ^--4-- -4-----s-e^9--^$ularanoeflq til lglnilqo d?lr tus?{ou 1 rsorila{r0eiln?lllguillflllu Gtr{osvl'l tfiosr:]R]'

E naliluac n?1illu u:,sl,or ld noa.t
99

qnfn rf ( r o) fi nu rnlu drurfruf,r oqnerrufiulu rfiourfi lriu dnllrolnlfitu
rr A a 11 d e I a , ,,-a-d - -,-,-Fylo{ou u5r?Bltj'lt9r{:{ Enstultil{rslnQr'rlu o.dnnuflt lIlI?1qilil4ljrsau uasEfiu?rQilq{En

fi n'lrrudrurf,u f,nrmfifi fiuilBruror nnrudulursulillfio rht fi riurirrTqniufiu

uunolnd rusfiu (+) ldf,nurtuffudrjrrdsir qmuruuvitrrfisrouqrvrn-rlu

frrniorfrurluri nu'ir ilofrufifiHasion?1!?uu:srorb'lrurnfiqofi:rduriudrrftgvrr.rafisr' o.os

fio qoruqfi

,.r) orludrdrrf,vrf, (n tative Humidity)

nlrududrfivrf 6o rJirurarloriluolnrf, ,orlrorrfu drlrrnoludu
e @ t 3 e d a h t J E , -t-!y-4-.--gt' --o-----^--e-.-dlfrvrfqs rfisrnfr$ocfiflly{urn ilonolnfi nrrffiudru{vtiftrdua{s.rdugonn4fito{otnlf,
a a ' A J, 

narududr,findnvaoas trnnr:flnu'lflo{ Brown and Davis (g) tuilno ruoEolfiQilmilfll

a.d.rs73uu'ir dogornqfinJduuuiln.rqn 1 ll"c nrrrud'udrur{vrfosrr,r^ililioanrflu z tvirmt
i v e ea i - 3 q. s 4.^^..4--- . 4^ E--r--^^-d.-

n?lrfsuffrJlrnnnu llasn:uerilelarrusuerutfini qoo/, rfiu tt*thold value 6o #rrirflT usu
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riEfi ninordo mtrinordmrfi na rn.l. (rnalulatnr:uEurrdqrendou) / 2l

d'fiyrffirirrlsun.irdouds zox do,uf,uorqnlnfiodrsdluelu drnmududrufivr#rrnndr +o

zo do :rnr: qn a rut otb'l tsa na t o drlfi#udrfrq

,unulodtlRnr:finurtos fi6 tzo) finurrnrq6ns:iltoq11'lilrlurisrn{rii

drnioaruq3 nu.ir n1rududufivrfrfluiloffuiifi6mf;ilaeionlrilIilrr5{rtosb'lurndqo$ar

:osaqrrn^o o.,uduruords,nfi.r rmclunr:flnu'tto{ qnirrri tro) ldrirnr:f,nuruirlonjrrfit

ir qnuruurisrrfi4nru ffrm{ocnaun: nu'ir o.lududufirffi6vrr^rrasioil?ilralnaril6ulu

,do,r*fiou.,nfiqo finrfludn:rdaulddr sg"/" Ioufio.luduruurdo,nfisoruil:frunrilfiu

n:rrududrr{yrd loudrdonrrrudufirur{vr.rf,,fiudu nmudutudonnrfi.rfrncrfiutjunrulilfiau

23) nil (wind)

nu 6s ornrsfirnf,oufi arfinrrrudrdcg z rJ:cnr:fio il:cnr:rt:n rflun,:tfil

oonfiroul#uridornfisfirird.rrnr'h.rfiIsusr:s uasil:vnr:fiaot fio nrufifrou:tosrirlt?dsl:r

nr:qnarrurfiud, uuoo,nd ar,frsaun:nril6uufinnrmr:qnnrrutololv'l rirhi'1v{fiuq6n::n

hiuriuou

1.1 anrn4firl:srnR (Topography)

anrnqn^il:arvrn rfluilof,ufidlfrqilof,oudrlunr:rirruonqdn::ttortr'l loutqtlrs

fianrsuasdn:rnr:Enalilm.rtr,l finuorv4n'il:urvrnfidrrTqttasfiflaloun:soionq6n::ilflo'tl

ly{ tdgrin'luarndu (Stope) fisdrunrn (Aspect) ttasn?1ilq{nuodufi (Elevation) (21)

3.1) n?lilalnfu (slope)

osfi nasiodfl 51n'rrEnnrilmrb,l luraarnarriub-louh,rr?qnarrutrJvrrtdu
A a€ j--,*--l----^..-.^q. s v

mtrauo rfiornrndnnnnrst:suunilqilml drovt{o{uqu[11 tut?a1naN?xJttaslloa{qiltil'l

lunnrnnrdu rirulufiarodu'h'lrrqnarur$rndrtud:ru tn:rstrlnrldnrrltlrlirourirh?

rdorn fu uv?.r6r q n h,r#ldodN : rqtB a

ornnr: f,nurloo countrspan ( I 964) nu'ir nraolr+tudhfr orrruarofufi u

20" nmrunrrduiidirduqn 6"t 15" rsrfirl#dn:1n'r:Qna'rililotb,lovrfirudr,flu z trir rrsiorn

nr:finsrflo{t McArthur(1962) nil'i1drr:rnr:qnarrutol'h,lott$iud, z nirvln 1 orrruaror#ud

**udu 10" tucrolsd cnuou (re63) nduvru'irtu$f,uddfio.'truaro#u'hirfiu ro" tuomru

arofufirfiruniurgn 1 ls" ovfir1#drr:rnr:qnarutos'ly,l,fiudr,flu z rvir usidrlufigud r fi

neuarn#u:nnndr go" dsr:rnr:qnarmotnlvlorrfiudu,flu z nir qn 1 n?lilarofudrin*rudu

ro" uanorndan-o", uasnss lddnurdiruro'ru6n tuiJ n.s.tsgr nudr drr:rnr:qna'liltoil

lr,lorrntrudu to nirrdonlruaro#utfiu ls"
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nrnun ?el:n1fifud nunlu'ttt8|nrru /22

l.z) n^gdruarff (Aspect)

fiofignNc,Nnrrruarnfu figdrunrnfi iuuetornna.rorfiodlunoudruuac

ilaru rdonrfisocu#suavldorqnarrldrien'irn'ndruarnfiilud,otlno?ltorfindludrtt#l
i:

33) n?TJqttosfluf, (Elevation)

6o n?1il q{ r,o{rdu fi ornw d'l ri'tn rru,rtso olon.,rqun uo du fi os fr o^vrf; vra
9 ,-

sioiliurolil r.lu, rfi srrosfi ryr: : alniou : : ar ltl ua sn eu ur?u'ru t o{ qEtr{ {h u onornfi b'l
joq j red 9 | A q i .{-- --.+.,i "-i-frrn=orlufrqs nr:rr.iSsdosrigunfl nJo{oln tuYl4{o1n1f,0cl0o01{ fi?lilnoolnlflo{al g.lllu

rJ : sfi vrinrn ms nr: wii.tfi oarru$outol r:Jnrlv'16{a oa{

,unurod iltffurfi urfiufiuosfi 6vrf;naciolrlilrrsiurdurfiu nrir:fio tuusias

anrnrjrdnn*rorluduror6ursusrnsirrfiu unsdrnrrildunoofiuornovd{Knn:snilsio

or'rud, nuurdonnrfi .runs fisrirosnon?rilEilu:{1ro.rlr,l{h6ndru

2.1.6 ruan:snwos'lr{ihfi fi siofi.ruasrdsru

tvl{lrfinadunrr.,nrfruvi.rcio fiffi$:ol 6u ti,t ornrfl n?'mtr?u{llJtotqr'rl:vrma

unsdn{{h 
^uorroudlfirdror*nnrafo#ouduo{riunrrru6to.rnr:rfisrb,l 

n?rilqilu:{to{

'lr,l :susrealflo{R15mr'lufi ru^ouasil?ilrorcloqdornds su-n{Jr ru'odu anrn4fitJ:rtvrn

unssu^ofrsr{{Jr

ruodro{'lr{{fr

l. riruinurrrnril:srllru^rrarfuasneruflnrniloluyrrn{uqn::rludh'lfiurul:cnvl

rdu {hlrlisusdinr rlrnrd'otulurorfiunciuoonrfiu.rld ihlfiriuurdrcrsfr:rfiuu uioil'l

aulrJi.r dilt'rn6r'trci'lusirs t lulnn IsrudJrcfrneirs 1 uacirfitflr,l.ilrulunr:dur{uf lou
saqJAsrqa

n'r5naraofl ct'l0iluqnrilil1sniln1: og: oa lucfu]lI9t1ilt::il9'l9l

z. Ei:urniuungudtunr:drrf,u{nrrr::rnor' Inunrrfilr,lnsri:ufiraruisfiriifliu
tto'

urilutir, rirnruuro.r uacdolrolufiu

r. Ei'lurisuanrumnfiryrirl#fi nrnrluliuutourdrrqrfirru',ndu,,uni:dudrurfiru
Aa.,eoaA"iigtga.-$99htra
ouyt:u?nq luau tuo{o1n lulluYt dl u1,t{ttla{crlnflguoufla1u lfllr'l lfl0gs?umlcr1R?I$

I

rudrriu

4. deu$iiuildufilunr:rlqna$r.rcru{lruacdrfroisfislu{lr Ioulr,locairur4raru
Itrg, a - a itr r9 a g nrrd r d s
lilfl Qilau ?TTl.trYl lusro{!fl 151,15 onu tilnoouttotljil t:n
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rier fi-nin ods uu tinordurtfi na rn.u. 0nnlulalnr:uiur:iilurndol) I zr

s. ri:uffonr:uu ris oril'H c?ta iudn{lnunffi n{oqifl osri.ru Sr nu fi antf,r: c tiq?rds

lv{l:arT

emrds{s{'lddh

l. tudrufisn::sr lvhhvirl#ciulfiluqjroiqrdulcr#ras tfiiu{uro?qrsr'ulnanas
9.,

loaavzo-zsuasnruil:cruror$ouac +o gn'lflirarlfifiurixwnrurflurirutraqi uonnrniiffsrir

srrrufr uurusio:rnlfi rirlfi:rnlfiiilndfi$unruil:curot$ouas80

z. ludrurs:ugfio firl#dufirlrrfrunru rfiuHnAlnfi firyarirn-rrrutduurunarudru

ll1yr o'rnn'r:il:srurarrirrosqarirnarufiuvrrunrntr'hJrlnun:r louqniorrf dr:rq (zzl ldrir

nr:il:crfiurynrirnnrurf,unrudurfirolodufirJrlsgnrirarufi'1il:vrns lsruorfrudrratrynrir

nrrrurfruururndusio'[dlu+iudttlriugnu'o 6orJrruqofl::il rlrrdsirunsrlrau nu'irnrrrurdu

urufinrfluryarirqrfis 4s,026 druurvrsioiJ uonorndniub,lfirrf,rh?aurrfiudssfinr:untfin

rfiuafiu lnsornafisr^tornr:riro'rn'rdCI1u ftniouridoseou luit n.?t.zs3l vtu'irfinr:unGn
i 6 A o h ro r a d 4 a -- d F

rvru?uuruo{r0rnn?u h,llusir{ro'oufiurnrudsruuruudt ao rfi uef.ru

3. ludruduunsrir b{rirl#qorauri6to.:6uril6uuuilastuvrr{drn:nr tdu n:u
nqutosdu nr:firuriruro.rrir rnrirfiuhififirrJnnqu rirhirfinnr:scdrrfisnsarurordu

,n*udu r-Eo rdr finardurrfiosrfirl#6uuon?lilqaildrq:afuarunriurilfirrnuuulnruu

uunolodqararurisfflorduii,rlfiuuurJnrtrJ rfiofinr:dnursis'lililudr d-sr:rnr:firfiurir
j o''t jh' 

rnlvllurS oraundrduo'ulurjrfinnlr,l'ltrnt 
a q' e4 *rdr$ooas

ro{rl,rusru ruuryr nrgnlr'l1r,rr3 orqundrduo'ulurJrfiqnlvl'ltrrlluuitratlndfiusfrl

,rilnuudur^ulurhrdoruuoor,udutudufi rnurfi ut{
h9q I d h
ldluqqudsfiov?t'tu"[il

4. tu dru ornrs rirt#gnnn 4ru^ros In n4rdu orn n',, fi n 5u b,l lrJtiunr: as fioundu

crornrriliou ,,urn',rdrJrlfififfluiiasrnrrirl#uraritqnfiunrfuoulooon'lrydanas

5. ruan:svrueisdsri rirhldcritirndouddr qneiourosderi rfi udis| uuoolndfio

riraruqfiunEduasdn{crurnrfinlufiuduirudouaaruduvr3u5nq1u6u :urrisrirarufioqi
-Aaqd

o1 f, u$a e m fi lRu xo{lclgl?
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z.z. zs1tlttrttdilmflill{4finranf (Geographic Information System : GIS)

ssulrdt:durnfiQrl-mdnf rn6o Geographic tnformation system iifid.,iud't crs ldrfu

6n-rur{n9ru:nturonerrilo{ilil1enurduuofttaaritm-fu (Northwestern university) lufl

n.f,.1965 lnu tvli"nuet Duane ttflB Marble tutonar:d'lnrira rirdr Geogmphic lnformation

Management Technologl ldgnl#odtn{rtcJers Inumruru:rilds:suuosiln^rtnsfsiru f iit#
drmiufirunrufi$asil:cilaann{oryaanrn$iuii (spatial tnformation) :ailfis :vufil#riruuu

nrrdruigan::rulurr :silllfllrdollo1ilunsnr:fronr:gru{oryavrrtqfisranf trnsfl't:

irer:rsd{orynnrrqru^ffian$fi adududsurfonr:rirunufi grlvr:s (Modelling)

2.2.1 R?Iililillu
t| rdo q i q-tru[nroone1ilno1on?druiun:rruuil'rulro{r cls luiltpiu urildfi {iinururuosl#

fl?'rilflilrud{fi Qq)

John C. Antenucci and others (1991) :suurll:trutvraQficraorf (ClS) umuds :vuu

nrsilfr-:rqofeilu r tildArr$ufiruHufiuacil:rilenrua{orynao'tnduii (spatial Information)

::ildl:suufildriruuuvrrldruinan::rlurr tuuun'Ddounlilunufl'r:fronr:gru{o4nnr{
A d a JY q- - 4A -- - I 4 q i

4 fi cranf uas nr:?rn: rv rf riorynvr rr 4fr cran d fr adudl dou rionr: fi runu fi ; rlvr: l
(Modelline)

Federal Interagency Coordination Committee (1988) 161#nnrunrurudr tflu:cuu
-9

noufiarsrof frs Hatdwar. Software ttnv n::ili6fioonttuutrdrmiu:ru:?il f,nnt: n?urlu
6dvedytad.gcr
?rn51u14 t41n?il6IUilUfrrAyu3tq{HnrO{1lO{Adfl'rTrlrUvr rnOS?UunUqil1ilO{ln',l5?'liruHu

- Jt
ttasnl: 0an'l:vltl{lt'ln

phil parent (lee8) nriml5'ir rflu:cuufid:rnouhJfiru{or4aanrndufidsarrur:r,
a I tA t dr i zi qr, e | - lAc, er d
irn:rrriuarril.iouuilaufluar:auryrf,rornufi rfioldnril5nqrJ:rasrifidssnr: d'nuarsfi

n?'nJd'rlr'rsotunr:

- rfi u: ru : au ua c 15 u nl{ar: au rn nfi rfi u:{o r fiu anln+fu d

- duurdrunilsnruludufi rfl rnururfioa:{qrrriouttfi rirnuo

- n roarru dufiu f,: s n'ir.r {ory a n r olu $i, d d id o. {uu

rir rTqr o.r cls fi s nr :irn : T 
s ?t{o4a rn'o n6or a15 du lnfl lm ri

Francis Hanigan (1988)'ld1#ntrrunruru'ir tflu:sulnr:f,nnr:auautnf,lq f ftfi

- irn:rsr{{oqndlfi ua{or rfi odrulunr:#srfiuloCopyright by Mahidol University



rlsfi nino'ldo rurinndsuiiaa

rrarrcrAaJqg-- {r'luglofiltta'onttasd{tH'11.1'ilo{alfl onl:lJ:sqna ts

- udo{flaldti.t,fl , Graphic uastfl udrmt r{o riuuuurndqnr:?tn: rr r{

Environmental Systmr Research Institute, Inc. (25) :euilSt1ldulndn1{8il^fl1dnf

ilillud{ :cu{Jnsnfi?mof :suu}J:unndl:durvn4ru^orao#uasqnnlnt d.rfiurhdsirs r
firfiur{osfiun1ri?ur?udl:durnf,fidosnr:rdsfiosfirnr:urJa.rr{rf,nrfiulu:suunr:rjiu

rJqr nr:ffonlr nrrern:lsr{ uasnr:udo{rd'r:curvraqfiareorfrnrirrfulugrluuufifinr:drsdt

fi tio n r.r 4fi rrr afl fldn ru dor nr:

drn iulurj:smfl lnu crs 1di,ir1#nfru: nlufl n.?t.2szs In m urnr: Ianldri rr{r

rur1#rn^onr:irn:rcfuluolud6ulutl:urnf,lmu oun:sfitluilqriuldfinr:fr cls r{rrurl#
t

lurarunri'ruurufiilunrniguavronmunsluil:ctmslnu1dfifl#drdden?'ril$o{r cls 1{
-!o{u

:uuudr: tfutvtonrs4fi enan€ Qo'l rruruds nteil?uR'ltto.rnr:t#norufitsrof

srfsruaf (Hardware) qor{fiuri (softw.are) {oryamrs4figrastf (Geographic Data) uavflt:

oonuuulunr:railairsil:sfinf;nrilrornr:ffsrrfiu{orya nr:rliurJqr{oqn nr:rirueor

ruasnr:irn:rvr{{orya lfuaosr.ralugrlro.:{oryafiarur:odrsdt1dlunrr4finranf tio
nruruffr nr:ldau::CIusifo{noilfirrnoflunr:finrdrunsnr:1#{oryarn'oof;uruanrnoirr 1

uudufialan louorfiudnuownrs4u-sraflfrflus1ar6oilIusn'lrrudrurfrirf,:rrirsrloryasirs t
;,
uuto{l

0rnn?ril?rurucir{"1 fi tdnriram{rdu cts 6sfi nerilmilrufou:rr fi s n:cmunr:lu

nr:lfinarufilsrof riosrinrnf (Hardware) uasryor,ldurf (soft,o*"; {orynvrr.:qru'nranf

(Geographic Data) rtnsnl:oonttllu (Personal Design) tunr:taiue$rtrJ:vfrvrf;nrn{orya nr:

rirr{r{oqa nr:f,orfiudorya nr:rliurJqurioudh{oqa nr:drueotuionr:?m:rv#{orya 1#

rudo{rflaoonmlugrltor{oryafiaru:srdr6.rldlurnrrqru'f,rdsrf rfioof;urscn'rneirt .l rlu
dufielan louorfrudnuasnrs4firreo{rfludrrdollu{n:ufirur{ud:sudrt{oryaoi',u 1 ,noo

ldrJ:slusdludrusirq .l uiu flr:?r{ue.ruf,rrnr:fiuraedoilunsnitrurn: nr:ilosfiufiu

n::rurro^ rfludu

2.2.2 o.rrirhvnou,r,o{rvuudltdurnfl na4fi arani (Components of Geographic

Information System)

fi o.rrirJ:cnouiirirfrqo{ r orrirJ: cnou fro

rn.r. 0nnlu'lainrruirrrdqrmdsu) / 25
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t.) n orul^r-lsrofarin ur{ (computer Hardware) rJ : s nouhjfi ruriausirs r 6tfi

t.t) nriaurJ:su?ananax (Cenral Processing uoit nio cpu) osfindru

n?ilqil(control unit: cu; lunr:frnr{rdutst:cilu uasrilrudruautrJimrfiul{orya

(Arithmetic logic unit: eru) Inul#udnnal'sldldsrfttacal::naranf

t.z) r rirufro rfi t{o{adrurndos du fi ad @irt Dive storage unit)
- j I r av . - -^ - dt ! Gt r.i ) I Gi

1.3) rn:a{ollJfl 'rilfln (Digitizer) tfl uriaulunr:nlfi uugrJuuudoryaornrmuyl

(Analoe) l#oqllugrholDigitahfiorithJfrsflilrurl:cu')nflanal{uasfldruf,erfil{o4a

t.+) rnioqfiougrlunvrndoqfilr( (Plotter and Printer) drmiuueotnn Inu

plotter tuurrn{rnn{orynfirflunrurdu unc Printer oruant{oqafirfludanrisdsnfodonarru

sirs "l

t s) rnio.rcliilrnrJ (rup. Drive) tslfrlunr:tfi u{orya uardru{oryntrntnrl

urjrmdn (Magnetic Tape)

t.6) uri'luuenlna (Visual Display unit n6o Terminal) rflucirufildlunr:

n?ilgil nsilfilsrofnavgrln:afrl:rnourirtl d'utdrui Plotter Printer Digitizer r.riornfo.rfio
j ji s o a t
ou dl ytt5ou t0,$fliln0il1r?t9lo5

z.) ryor'ldurf (software)firirudrd'q s riru 6s

z. t ) nr:flounoryattavnmn?udounarrugndot (Data Input and Verificarion)

uillur?ild{ nr:uilnrdoryavlngrluuu dlorn'ldnrnunufi nr:dr:?0R'rneurruvl6o rniou-uf

(ds:'rrudsnrrnrrirunrsornlfl nr?rfiuru rfludu) hi'oqilugrlro{ Disitat Inuldrndosfiofiriundr

Digitizer rfo scanners uarrnfosfrofildlunr:riu{in{oryadlu::qludourirnf,n rdu
td

0'luInJtilafl

z.z) nr:d'nrfiu{oryarravnr:fronr:gru{oryn (Data Storage and Database

Management) rflunr:f,orfiudorynvrrrqfiaraorfifruafruyr rdu miordufi :ruact6usrtot{orya

lurf,.rfiuii (Position, Topotogy and Aribute) l#filo:sa$rs fieitr:offorfiuuasriunldld
d

den?R:?ot:?

2 3, Rt:rirulfl uasnr:irn: rrr{{orya (Data Manipulation and Analysis) lu

,irudrraur:orirnr:riruramasiro:rrr{{orya'ldnarugrJuur errur:niliurlqt{ory41#oqi

lu g rl uu u fr ,n u',, auit*oufl rdo fi nn n rer t o r {o ryu tf, r
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riEfi ninsrds ru tinurdsrfr na rn.r. (rnnlulainr:uiuudqrnndou) I zz

2.4) nm: 1u{nu Hn{o{a (Data Output and Presenation) tfl u nr: ttcf a$r{a{o{a

fildornnr:irn:rsf loouenrlugrho.runilfi n'r:1{ n:T,l qa't

z.s) nr:Idnoufiufl# (hteraction with the urer) daudrfluri-rufifrq rfirlv?

frldooruiuuactftJtslusrforn:ruu{orya uor,lfiurffi6osdote$rs:runrt (Menu) sirr r ii
hi{.rurnr{rto'iruunsfi ofuooudeioniorarq:ai

3) otrfn:1unr:drtu'usru (organization Aspects) miofitsl#:slt cIS

ldodrsfirJ:vfivrfrnrn firrflufirsdo.rfigrJuulnr:f,onr:firnr'rrau,n'ofiostd{orynnlil

iorqrJ:uawi 6sdolfio-rrirJ:snouiro{ organization Aspects fio fr'ld.nu:cilil cIS rfirndrfi

rTeru r: vru GIs hflarrur: n: oqfuunsnsuauolsioRr:?r{uFrunr: frnnr: tdotirsfi

rJ:vfrvrr^nrn uasfi narrn$orlunr:rjiunrilnrrufirrrarirnrqvrnlulafiroq cls.

2.2.3 dnsssto.r{oqalu:ruu6l:6utnflnr.r4ftaranC lcnaracteristic of GIS

Information)

dnu ilcro.rdoryalu:vuu cls rJ:snordru{orya z rirudo

l.) rio{arf;.rdufi (spatiat oata) rflurloryaiirdur{o{riudruililsd#.rno.rdoqaoirr 1

uudulun d.:{orynrfirdud orilr,rfiloqilu r grJuuu 6o

Ll) giluuuto.tqo (poin0 1#dN6sdrunrisfi#worfi.rsirs 1 lnurirmun
o'9t.-s------4-.--_r_tey,jJ"ad
druurirdrurirfrfipr x, Y tfrur r { lerorofiurudrunillfid.rrolriorya rdu fidsl:sr5uunio
iJ v
Tt9tittoit?9

t.z) giluuutoqrdu (Line) rfl uEororqofi riureiofiu rj:snoutrlfi:udnuars

ilottduq:s, rdurTnr;u uncrduld{ Iout#uan.rdrudnuaiduniluauul? rdu nuu riouridr
jtt:lrJa4ol
cr{8il:'t{fl oittctutfi n]il0goIlr'tuCI{nnuilustl{ 1

1.3) grJulunotdrrfi {rotyeon) rflurdu:ougrlilo rJ:rnoutJfirudnuors

floilttst +iudtir€und1 Polygon dsrJ:snoudrudnuotssir{ t rdu convex, concave, Area with

a Hole dnsilvtildrdocldof;ilruilourflnflordoryndr 'l rsiu crourorndufinr:ilnn:or nio
j d',,nr,
T,lllYllj'l tlJ

-9,2.) tlo{ntfisu::ura (Non€raphic Data nio ettn:bute nata) rflu{o4afiuon

qordnuaw tort Feature sirs t miu donuu douritil n?lilR{l{r,ornuu nio,iruaurJ:smn:
e"tr-EiJoctqtA--CdirAanuilulroHnl${rqil1cttasrs{tyluvtuufl?'nJdulIuf lu{tfllJttnsflu !r,$tuuThttlljlJ9otuo€
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(Continuous) uachidotdot @iscrete) niu unufi4rirl:;rvra (Topographic Map) ostraoqdt

,dudrrnr',rqrfifinrrudrufiuf,fiuodrrciordor lucrilsfi6ruruil:ssrn:iiorfruo{luusias

,rdudrnrluqorfuorfinrrrudrrfi'udtudnuarcfi'ltidu,r'uo Iouosurhfiu'lilnrililtfruunc
ct AE o t o 6a

dR111$?OAOilvttO OOlU?UglOfl ',|5fl ',U {lS?gt

z.z.a ffnuarcln:lcirwosrioryalu:vuil cls (GIS structure)

finuorslo:rairrtor{oqa1u: ruilcnsduryrf,vrt.r4u^f,rder i tzq> uriqldrfl u z

dnuors fio

t.) dnuarg Jn:sa$r{ttilutrntfl of (Vector Shucture)

lu : s u u r?o ry u,, o,sr u frfu r v ldfin u su s fl o,q E o un s rdu lu nr: uenr dnu arc n rs

4u^nreof loupdrdoilIursiorTudaurdun:{firiundr no rfluosrirJ:souufidrrYrgro.r{oryn

grluuurdu (Linear Feahre) t,tiu 6ruu urjr:r tfludu ilarutoudu Arc ?trt"lu ol Arc fitiufioou

rfisrrfl utorrfl ndur€un'j1 Polygon n:vil?un1:tot{oryauru,.o,rufdtrl#{to.rfr-rTn x uae
dt -io I q d I g r 'y riludrBdlrurituarnnuourottl'{rer'r{r dl udepirun:su?unrt Generalization rfiorJf,ugrJirr

frnuilv urn:rdru uac:ruasr6unnudornr:

z.) f,ns o$ In : {afi t r til u : ram of (Raster Structure)

dnusrln:ra$rr{oryauillr:'rdrerofosrl:vnoudrudnuflvro.rsio{erudulfirEundr

Grid Cell usiasdosn3orsdrs6{d:ui{rdufims Row ufls cotumn osfisirraruaorsfinnfodr

rosdnsilsrJ:v,$rdwuan.rluunufiluln:raftqruu:rcrflofpovueotdruciosnFnteioq
s s o ia r q c 4 ' E ; e, o i 'rdu osuenrdrunSofrr5u$iofr'u,ilruaunfrrtuficnrsfirirruo uagfrufr0cudo{t6'?uniofiogi

A . @ dr . a J .o I Itqtl a ri9l o e 6
nononuriluflqil flu1o1jo{n:nllsiluogniln?1ilflo{n15flo{rH lfl ?ttoog?rlto0lnnrl0asrouo

,t J J te i Ce:< - 'ros{oryafu nnvfiuoqifiurulofirilusarrorfrufrfrFfnur dnuarsln:sa$rurrrfiosdrusio
qg a Jq c d onl: lsfioilll?rgtot ]un]:o9lrflu n1:n1u?0r rlosnl:u6ro{Ho

orndnu ors ln: r a$r.r{oryutio t uuu d do fr qil duifirnnrsdnfl neirs fiu sTsrfu tun1:
A o9s I .9 q q , j}t J c 4 g a a I a9 4-
loon l$anuilu ln5{cr:'l,rtruu [a [u{'llJ9r1{ dl nn0{n'l:uu 01r1Juno{il0'l:8r'lo{flonTorflu

r o.r usi ac ln: r a$rqfi o lr?ao or n dor rTu dnuor s r or s', u rf, r

Copyright by Mahidol University



riorfi ninorda unrinordoufr'nn rn.u. (rnnlulainr:uiuudlurodol) I zs

lunr:finurn9.rd tdresnldln:re$rs{oqauuunnmof duuornelul:srrtdo{{o{n

rfiril:rn6nr:dt::rurr6^'ldfi {oqan:cfioinuasfinrTuqndoslurfi.rn:rfloqo ,ruriuflltn:sl

rJ iu rlqs uff [t {o ry 
at#vTuarTuo $ral o'ldd

z.zs fiunounr:rirsrulu:suucrmdurna4fi arend

nr:ri rrfi ur1ufl o{: uuu6nr durvrf,yrrs4fi araorf il: cnoudru,fu"urfi dltTq 4

J,g
fluFroil no

t.) nr:rirr{r{o4a (Data Inpu0

rfl unr:uilau{orynrfisdufi rsiu uHufi mfo{oryanrnlfrflud'rtatuioo{ludnumr

uosn'rracr (Digital) Iour.irunrundsrfiofiFun'ir oigiti"er mio Scanner ciru{oqaqordnuatv

rirrdrlnunr:fiur{niruvrrqnlufilr{ (Keyboard) do,futuudtiudrdrriqrurndrufunr:a$rt

grudorya}flfiu:suu cls rn:rsrlorRl$ilolrdl:6rurvrsfiffsrrfflr{r1{tu:cuuosaunfi.r

rJ:vfivrnnrnfitd;urn'sf rar:eurvrahlldtunr:irn:rs# if;nr:rirrdr{uryuorduoqjfiu

finunrvln:ra9rwotdoryndrfi z dnsils 6s

t. t ) dnsilcln:regxuuur:nrsro# fii6nr:rirr{r{ory46'sd

- nr:rirr{r{oqafirfluqn (point Entities) orld{fr-fio x uas Y rfiuq r { r$io

runn rdrunrirrou?oqnnrs4fi araorfiriodnsarrtotnrnoirsl

- nr:ri rr{r{orya grJ uuu rdu (Linear Entiris) {orya grlnuurdu Io uu ruru:aruo'.t

nrur#uv;nufiofiil:snoud:urdun:r drrirmuodeurirfr-rio x,v z {nforurnn'ir ilnc'firrflu

dorfi{oryaqoriuduuactr"duq" r,iu ouu urlrir rfludu drn:-urdufifrdnuarssiotduo,,u,

frudou ostddnsilsrordn^rTo xJ 6ruau n {tunr:ofiuru lduridnuasroudu1ds (erc)

arulqi (chain) r,rioarudnru:s (strins) ocdod Node rflud:rdoruuastiufin{o4amtusiac
i rr o t

chain Ylog:?lt lrlil9r0u Node

- nr:rirr{rciorya grluuurdud (4r"" Entities) osfi or: arrtu gilt ot rolygon tdo

tdofi uruq or aruriFnx lnlilIafi torduiidqlduri grli rs (shape) +tud Autdu.r (Neiehbor) lu

dnuarsfi aril1:CIuder{uacdruaolff arfl u{oryatu,t^udlti

r.2) dnu orcln:re$tuu u: rarnof rfl u nr: fl our?orynhflo gjlu grloirrat

(Disital) atlunr:rqn3fl (crid cells or Pixels) leuef;nr:flou#orynrnisoonrflu r if; do

- chain codes rfl unr: fl su{orya lot urirr unn^anrutas 6ruru n?o fl 'ruqt oil tfl n
9t

cro{fi ufi ludnuorsfl rutfi ruurfinr
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- Run-lenght codes Inuriruun6lu?un;nluusincuororndrulil{ar rfi ilrcfiu
A 4 I d joj jq d s, oo

rn:o{nouil?tgto:r,u'lor0fl yrilruoyt tiln1fl nilto{a0lno

- Block codes ldninrirruolunr:ifouriorya luusincnionsil:cnoudtu

{ruauniodou 1 nluturiosf;rnf, uu nioninfi fi ruroluqjfi qorrrurvdrriunr:rhsnoilfiu
d4 i i' A @

rljUrIUlr9rOrllOitRU

z.) nr:finnr:{oryn (Data Management)

rl:ynoudrunr: finr6udo4a (storage) fl t:er: ?of, ountrruqnoloqravnr:iliuilq,r

ufllt{oqn (Data update) nr:durrunc6unl#{o{a (Daa Rebieve) rdu nr:n:r0doun?1il

gndowrolfifiovrrqfiara"f ,ruriorflunr:a9rrn:rrudrr{uf,:srdrr {oryarfi.rn8ufi (spatia

uata) uny{oryaqardnuors (Atuibute nata) 6ndau iGfrorfiu{oryaarur:crfinrfiuldnaruifi 6o

2.1) Manual Capture rirulnqjrflunr:rfilrioryd Spatiat uos Attribute dnoqitu

gilrorfrirarloul# r"trninal Keyboard fl ou{e4nrirulrJft :suunoufr-anof

2.2) Semi Automatic capture rflunr:rimuqqon?uqil z qo Inul#trnu:n6n

fir1ruuudru rirruol#rirn^frn x-mio, y-min unrqniiaoroqifiryruriNr.r firiln-rird x-.*,
Y-max d.roqjlugrlfitTovrrqfiorani rdrdrrunroilrladnsruvsirs 1 luunufiduuruh?oqi

lugrl sparial Code ttncutro{uuton:rr,lf,n uarrJiurJqurfittriorynl#gndorrioufinrfiulu

norufi'lrnof

2.3) Automatic capture rfl u nr: nJduu {o 
ry 

n rfi .rdu fi uavdorynrfi s rn nrv h?oqi

lu grlmr Digital lmage ln udsr lu ffi loruriru nrqndssroo scanner

3.) nr: il: su?a fl auaunt:irn: rv rido{a (Data Manipulation and Analysis)

tfl u nr: n'nnr:{0rya1#ldn rruiorqil:r agd Udo tl Io uldr,r dnnr: uasii nr: oirr 1

il:cnourfiolfldnndndnufi dssnr: drnr:irn:rrd{oqndosorfiunfrnnr:dour{u{orya

(overlay) Iounr:frrordnuorr{orya,nn'rudou (Layer) lu#usirs r oir,,ri 2 rayer duhjur

dourfrufiunrur€oultfir{ruun niu unufinr:ldrj:slurffifiu,,orufinuu unufinririr

rfludu rfirh{ldnradnf,nrumil?ifir{u15 ,unolodfioo*lrnrardrrfisduiild,*, ruiofiua,

n?rilul? fl nontuflr:irn:rsr{riurr.rafificir{ 1 dru

4.) n'l:rtdrt lrla r tn r nr: ilrrau o{orya (Data output and Representation)

fl tltdrl{ e{n {orya rfl u nu'lu nr: lu nr: fi nr ri rreu ona d'vr f,fi 'ldornnr:irn: rc ?t

r{ruaul#oqilugrltornr:rirrauo{oqa doeru',rouanrldunruuuiln'liln?1rudomr:lunr:

rirhJl# niu nrrdrrauo{oryarf;.rilt:u'lu lduri sn:rr rruinu uasnr:rirrauo{orynrfi,rduiiCopyright by Mahidol University



risfiininorao uurinorduu no rn.u. (rnnluldinr:uiur:dsurndar) I s t

lugrlnuudtflun:rr{fln (Graphic Representatiorr) dcrflunurdo,${o{afiarrur:nfirt#ilo{h?

rfiunrrn'ldrurnduludnsarsfirflunr:$da{n?1ildilrfi'uf,iror{oryalugrluuuilo{ Bar chart,

Pie Chart, Linear Graph n€olugrJtoil Thematic trlap dtfirJ:cTusfodrr0stunr:irn:rsr{{o

{a Spatial Analysis

liusrounrfi'r{1uro{r cIS drrn:sruao.rtddsnmfi 2.3

nr: f rr{ruar fferrfi u{orya

nrilfi z.g,,aroduruunr:r4rsruflos cls

z.z.o do'ldnl3srurlo,i cls

ats lurJ:vrvrc'lnuiloqriut#1unr:f,srnr:drusirs 1 niu nr:exffrrfio{r n't:?'t.{rpfu

fionr:niuuln:r::ils1er^ n15?l{trmuflrr0:10r nr:rlfigrJdo^u .,ra{ rdotnrnfi{otdnl5uundr
^^i lh cro j?!ou 1 crqil lgro{u

9 t9l. fi ntrruaru:nlunr:rf iurJqsl#ar:aurnnrfisfiufi riufi nlrufruariuoglrauo
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nrnun ,ltlrnrtfuri niln2u?t'8tR:rlt / 32

z. nr: r€ snl#ris{afl o{: srl lJ d't: duryr flQn'ardcrf ,fl uuiu 
"ou 

fi :rn rf arnvqndos

uriudr arlr:oilrhJt#lunr:l{unu nr:rJirnJf,uu{oryafiriufin1{rioulfrflu{oqalnrild

:?at:?

r. rfl urndos fi orfr nn d{fi aflrr: na#rsuuu draor (Modet) rvraohi'rfi u nrfl odr{fonu

rflugrh::rudu ,,arsirunoudrnr!1drnruil:snr: Inuagrrfluunufiasnunr:ofrTrhJ dws

Eie ub?ui u anrn il qm r l u il o piu un r uu'rn rs ufl 
oh 

fi #n ro u 1 d
sa 9A4. q nu u rnor'nfi uln au r:n?l{u$ru udenJiuurfi uunatlilduuurJnsfi rfi ndu lou

ruJduudnuilsroqnr:irn:rsfhlluuilucirs 1 rirhi'ldnaiircilrilrreuomaru;rluuuuav

:'lot5e

z.z.l trutdsrlu nr : o'o ri l r suu61 r surn fl

t. fi n'lrrarur:nlunr:i,n:rrr{,ficdufi fio arrr:oilonuu?Iriruro.rd{fi aulo rriu

finunrnlunr: nfinruvqar.loucf osrfufi oi'tu r nr:n:yorudrrlo{qilsu rfludu

z. uenqnnrfiudufitrfrorilcfir{rl$iro duuo.onr:uaornalugiltosunufirflunr:

ruen{e.rafit{rlodruuasaoondo.rfiun:su?unr:?rurnunrnil6'ri6tnurielrJ dqo'rr,,aro^u
9 ri 9 tcf A 4 6d cady. d r r v I lt, 9ta v

tur!tr.qlluYlu crlil1:CI lTriludonal{5s?r?1{unnal4n1u "l nEil Yt.11j.:95't5u tt'll,tulvtlo{:s

uav {u?nr::vduq.r

3. aonndot fiu{oryaiifi oqj,fr uo oloorr rfrorur: suuSru{oqa o v ril rrn{oryafi fi

oqjriou udrriourJiurlqrb?alq: aiduriiofi dory ulrndu tu n run dr 6'.rriu lu nr: oonurudr

dorsrfi urlsrynfi fi oqjuaromudornr:rorfl dluilopiurfl unn'n

e. alulrodwf rEs$nuruacrilduuurla.rgru{oryaluournsrld *dufiun:rrudosnr:

uioiorqrJ:ua.rrito.:fldonildorunrroiiinjduuurjarXrlto.rilcgrarfiqumdo u e7)

2.2.8 tsuu crs iiflflurloqriu

isulr cIS dfi l{lulopiufi naru:cuu udlufi dosndrrfiuoillsrsuil crs dl#,iu

n{Ncnrstuil:sma'lvru

I sPAI.Is (Spatial Analysis Sysrem) tosil:stvtgttnlJtrn fidnuarsm{In:{airl

doryauuu Raster arur:orimrudruirn:rrf{oryavr't.rdrudu{i nr:fi runudleuld

noilfilnof (Desktop Mapping) :ruuitn:rcr{rmufi (Map Analysis Function) nr:im:rsfCopyright by Mahidol University



uotilnlnolao tJltTlnomol|ilna rn.l. 0nnlulatnrs!:'ur:d{n?ado!) I sr

tfi$iuii (Surface Analysis) n'trriT4ilouuafl orfiu (Generate Buffer) $asnr: f,nnr:{oqarfis

dufilroryg operation) rfludunr.iru{ufild niu anrift,uri{ma' n:ilil:srr{ ua&

lllf 'l?numuflouilftu

2 ILWIS (Integrated Land and Watsshed Managsmmt Information System) tol
lntemational lnstitute for Aerospace Suwey and Earth Sciences (ITC) il:vrnarurnofrraud ld

9

{ruldfi{luivuu Remote Sensing tlns.cls fidnuotsln:ffi$rwos{o{atrlru Raster rfirt't:n
q,ef --- nrrd. e, . Je o E J * io e

lftru tdrfruadunr:Trn:1u?tl,o{ats{wluyr n'rrilonr:frsru uasnr:f,onr:cjrurir rariausrud

ldlduri ruu rin urdurf, u{lil ri uns n: ilfioru riio^u rfl udu

3 ERDAS (Earth Resource Data Resource System) tosuifvr ERDAS Inc. Atlanta,

America. rfluryorlfiurffififinuorsln:ra$rsromloqarfluuuu Raster ldrrulddrlu:sul
Remote Sensing tlnu cIS nru{fiu mri'lu.rrufi1# rdu drrinuluurr,,ua,^uduuaodoru uas

nilu?u f,r6tnf ililrinurdurnsn: grenf

4 IDRISI tflu Son*ure 1J0{ Clark University, America ]n:raflrlros{orynrfluuuu

Raster rir.rruldrf.rlu:suu Remote sensing uas cls 1,#fiu{iuiirurorf,n lunr:ftnou:ru

d'ltr'tsnelnsrsrirfi.rduii :siluern51sr{unufi nr:irn:rs#r8.rff,uii nr:firHueruu:flo.rriu

runvnr: f,n nr: dorynrfi srdufi rfl udu

5 ARCINFO 1,o{l Environmental Sysrems Research Institute (ESRJ) Redlands.

califomia, America. rfluryodfiuaidnrfl'f,urniiqr fidnuarcror{oryauuu vecror d1ilt:o

irn:rvf{orynrfisdufiuasnr:irn:rcriln:sciru (Network Analysis) rfludu rriru.rrufild rsiu

n:rufifiu aetrtiutnnlulnfiuvi.rrotdu lmam:ofiru'rinurdu rurnr:nqsniogrur nars?u

srasrf rurrinurfrurnun:f,renf uasaCIrriuiffsffior{grruril:yrnf,lnu rfl udu

6 PAMAP rfluqorlfiu'lfto{il:crvrf,unu'rer1 tdlunr:irn:r#{oqnrfio*iud \flrf-r{o

{attuu Vector llCIu Raster ldlunr:irnnsd nr:ffornr:nfirurnsr:rils'lo^ rriamrufild rsiu

n: ilil 5 sil { acr riurn n lu lafiurisrorfi u ua y u r rin urdurou uriu rfl udu

7 INTERGRAPu t osuifvr fiondrn d 6urn ofn: rvl'fi rfioln: sagr.rtos {oqa rfl uul u

Vector 1#lunr:irn:rvri{oryarfi{frsuii uri:unufildrsiu n:ilrs:ugfin uavnr*,,,^udnn'r,
q9o i o,
tsvr 1r rHu yr I lr lJ : s rvrfl

\ ts' 4J4*J
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z2.g n'ftilzrqnofl f:vuuarrflr{mfl 4fi aren{

lu rJ:crnn'lnu'ldrJ:vqndror:cuuar:aurnoqfifl anfurldtunr: ffonr:dorynlu

grJuuueir.r 160

- Environmenal lnformation niu {oryafiu t:fiinur umrhrir n::otfis rfludu

- Infiasnucture Information rdu ornr:dsrJqna$x d{drurunllilrrso?R ,ruudoal,

nnsrucis rfludu

- cadastrat lnfomration tdu nr: il :c rfi ufi vrf; nr: n : oiln : o{ n: : rfi vr t' uac n'n n?uqil
q rri^ dr g

nl: tsYrou rljugru

- Socio-Economic Information rriu n't:n5eotud?toqil:ygrn:ttasdlrt:qrllnn
rdrg

9t1$ cl tuuau
q9te4q94o---a--/htllq9,v9,/,r
tulJ0ujlr0{ tnufl'r5u1ro15slJU6t1r?furvrf,Quf,ldgr: trjrJ:sqnn l$fllr{t'tlro]lJ9t1rt dl

rft luvrilauuuzuoir?r1{:rsnl: fi d?uinuronsu rurrinurdusirr "l }rioosrfn: : yu dNil:arng

rrudrusir{ r d1dril{rlrJrJ:vgndl# rdu
q 9iol. n15?1{tt$tun1: tsnau

a e.i
2. nl:?tn:]r?t 6r.:tt?n#oil

3. nr:rfluel:uas{h1fi

4. nlsyioruruu iirndwru

s. nr:ifiunr:rl:;turoril?rlrtqil:

o. nr:?o'udrunrsanrel
I

7, ou dl

4o a g!
fr r'[u nr:fr nurnirfi ldrilor:cuudls du ryrfl 4riareofrurrhr qndld'^lu n'r: franr

b{{hlnunr:An:rs?tilrfiuiirdoffionr:rfin'[r,l{Jr rfiorj:yluudlunr:?'r{unun150'enr:1y,1

rJrtfifi rJ:cfinf;nrn ngourio,auouusuu?yrtlunr:nauqu1llrJrtudufi dnn',

Aid23 flnrflilunflnul
Ldu

23.1 ilgt{uarolullltgl

riloinstf,ufri'odrlr#'luuu{o oirogi:;ndrsrdu{rii 15 o{fl1 fis ts o{fll 45 Auol

rufio uas:sm'irqdunxfi qg ornr dr qg o.rflr 30 f,usrr ns{uoon fifiriidunr,r,il:crur0l
llr 4 a ao '

1,255,400.37s 1:'uForJ:uill0r 2,808.eq flr:rrfiIarun: n:ounqrufiufidrunnonnnu drua
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ilofln?nom0 !ilmnnagu4na rn.r. (rnnlulainrcu3fl r:dsil:adsu) I ss

uriururngo drrnofiutd druanssuarr fisdrrnorfl'runn drua:srir drua{hdo rirrnoarudn

ftr.liorqyTurrfi nasdruaurin;rir riruro{rnrr ffsvriErnm Isufiorilrrrrndndsftdtrol
A - 4 a c @ v dq d.a I o a r a t dvrffrl4uo 9l9rflrJmn:ng'l1rilqdg|?il]Eu9.r'r{ 0'Qr?no1n uagEYtu'lu$fi{s'rstilr|?itR

evJ
0{}1?nun5d?ttn

ffid 6n riuqvr uru uvirsrfi a:'u oiuvrf djrasru u?issrfidrlou uurnduiifinrfi orit
Ada/.qqalto{rilouf,:un:ilYtt 0{14?onlq0uqt

fiansiuoon finfiurJra.rauuriwr6#rurffuraar-drunonn?1o ftuioqrfrurrfi

fi snriuffr fi srdurflninurr{u {dnidlrrirlmqiu r:Ra: dru ns{u oon fl orf,rfi ionrn
ved

uas0{?t?on1€uouut

z.l.z. frnuorvgfiil:vrnn
A | - s q 4v dtt I I S J n I r I v e

QrJU:Ur1rflflO{rXq:nU1v{UqCIer?lJ'r?r?Ulf 1ufl{ lAUn? lUil:sROUet?UQtl|lCIAUGIU
gtA4NtJan4tsult
{oufrtritruri?ur4n{flo{ufionmrouurrlsu uoortlqsqnn^o rflrilaru#rurruds q{ t,68z

- 3 v dt d 9 c st srAu , C i €
lugt50.'ln:v01ju'lnuta ourljltl9rt:ugtuflo{a]fl?uflltttt{yt l?ta9.tluaounal{to$v'tult olRytf,

d ! I i 
" 

ro Eh a q d I t

nr fr o { uri d run:lu qjdu rilu l?nor frn rfi l ri lr o{r ril.ouai' u niu n fnrrdru fi slsi fi nerilnrel

ur?naonii'rri',rlrrul* too fiJaruq: fifi:ruunul rrndur?ruud?iluluoonrflufi:ruriou{rr
9l

ntrsluu?narrirurirstoqiir#autru{r firn'onmrq{nooiluluriurir#eufriao{il.r uoamlq{l
io - | o r o I 9t ' t
fidrrirg rriu rrrh,rqi (1,554 rue:rrn:sdufrnsra) rrrfrrfiu (1,530 ruq:orn:sdufrnsm)

,n'tuorTo(Age ruq:orn:yeiurirvryra) rfludu

u o n o r ndn or inu rfiu {dn irl r r?: u u u{s ft rJ r s nol lrl fi r urj rurirln qi r s rj ru rir n'o
t ! c, 9, dr t 3lo o u 4 o ,J E C,

druilrvieurru{s riluejrurirfifinarrudrrlquasficrurnlmqifiqerrosn^ufirJ:snoudau
-t9r.t

#ruilrarqrril1nu1ufi{r01nn1{d'rueryiuoonuasosdunRfloru^ufi dr#aufidrn'am^o dru

tdrurv uav#ruuri6

dru rir r{euvil rsar fi du rirtfi o t lR rnoonrillila rur?:ufl ruc?r rcf rrfi sa 1rasril'ru'r{i'l

il:snoildau#euarqrrfirirnTqn^o #rufiuraarnouuu #auaosnrrur:arufiuudalraawirr
ailu.,uoA-lor,,lr9u-a4

rfruilrrfiour[urear uasfiau:srirdrfuilrornrrllilqjud? "lmaarr?aun-urda1il6r?alrflfro

-Asrdedu rqrou yr u ldn'tffuu r9ru?fl lJ

r, 3i s a - ! a ! a e h e
14?Ul.t'l?{[Asil?Uoqre :UU',tolnrnoRrl,'lultuut[a? lilaa{fi ?unonfl?1u
, t t I I q,9 t A- : : srr tl L fqilfi?uo{rvr{ ogvtl{s]u t9rlro{iluyt:uu10'lflr1r'ro{rou{l r1,'r tlj{r?I] rlrlo{rvr.{r tillu'l

s 9 h ! tf q r

toil rln? lilaa{qlrililllrn? tilq
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cl ru ri'r u uri a s {r,i r tir dfiiu d ri au ln qj o qi l u ril o in s rrfi'u {der idl r ri r lu qj u r: aa : dru

ns{uoontRn',rilu".,rourirsdfidufioqiturrorinurfiu{dni{h#aurrn{s:hrfiud.rlundu

rm u^o r{rlilluil: srvraan n rnnrir

z.ls d'nuuv4fiornrn

orn{arynnr:tnriufinqoru4fiuavrJiuranfroluroranrfiif,udsr{{lrrilrursfr dse{soqi

nrulurrninurr{ufdniih#ruuu{rlusorr g if (n.n. 2s2s - 2s33) ilujrrliuorrirnlurqfio

:rdifftrir r{7s.72 finn'run: qonaqfiqsqnrsdu 30.68 o{rf,'r qanlqfidrqernf,u 19.26 o{rr1

garuQfiIoumrdu z+.gtuoal dualrur:ourhqqnlutudufioonn{rr r ldrflu z qqnra 6o

^:^^-^-f^. i-..-r.<^^. 4 a -.^ -r- --- zt- I !4 -a 4 ds?{qqHu el.tt[9ltglouil6luR1niln{r9rouEa1nil rrass2{qqil6{ st{trslro=ouilqfl,tnluudsrdou

nJUltJU

zs.l ffsnrufi ruosrfi ornr:al'lfi

fl 'ls ntu 0ruunsfinu orcln: {airsilss frrnufislu rrninurfiuffiorirJ r#rufl ru{q nrn

nr:1#: cdun?lilq{to{4u-rl:vrnRrfl urnil'flunr:finsrfl u'ir drnrufisiirourronr:n:soru

unneir{du arrur:ouritsonld a e?.rnru frs d.rnrurlrrdsis nloqiluneuq.rd?{ 400-600 Hfl:
-Set.sdrar',trn:cduilrnum dsnrutJrHorunn'srlunuoqjlunarl4rrix aoo+so uret:0'tn:cnludrnsrn

frsflil{hfiutrdo nuoqilunruqwirs 400-1,000 run:nrn:vriurilurru uasdrnil{hnrfirrrn

nuoqilurir.rn?lruq{ 1,000-1,500 ursr:orn:seTuriroau

Ioufi dnuilcIn:calNuassu'nvr::arh?fi rl:rnglunrorinurrf,ufdni{h#rurru{.r
s &nrdr -!taun? lil lljuo{tu

t) frsnu{lrrdsi.r uunruuit'torfi:ruuasrfiumrfiu#sud.r duduuasfin'uerduoqjrurn

h?rdutudqnruldud16.r ir ur.:rfius ur{iln?{ H#u:olldudrgn{lr finrnu uunolndl,
9r

dufiurturitoronuil:t rdl.r fittutrdfi{rirunsilrfrrunruru'er rdu vrdrnuenqrfi n{r
-.-eqra -e--.-.dI-.!-.---e- ,-i---^d--^^----c--q----t 9 ! i r a

Qnuo$ fiql ltlil:oilE]g{ lljlleltt r'lCultHa1uililiul4ulylljluq8}|il noqgmrerufroqiruu-o

n'rduro.r'hidlqnnarmtfl rorgnb,l{lru.ntrarlodrqun:s

z.)dtnru{Jrnarundntunio{lllqoilr:ord{nufi sgu^odogiluluduriou{rra'Renr.l

linarfiriou{',ur.nri.tuinorao.ril{rosdrr?auarutnqiunrrfiumr anrnrJrriou{r.r}Jir

n::ar'lfifitir6'tg niu raar 6uun flsogo ruvnondlruasduoR^mn rfludu lfi#u:ouriu da

tdur rfl u du drnufi rsfi u d,fl u fi r rumrtriu nruru^n niu }irJr }iryNu ?amc 1,-i1d rfl u du

hidudr.r rdu ndrnrurr ndri.rnr mdr}i rn{rurln firluzrdr'sdrilacfisilrnfie rfluduCopyright by Mahidol University



u8|tno?noms xilTrnnammna fl .u. 0nflIulntnr:uifl rrdcnrndou) I rz

r.) dsnruilros fi uudr rfl udsourodjril: srnvrhindolu nunriluir?ar arnrfi u fi fi 6u
.9 a 3 uryo a a a da o a e
anfiunarrufru 166 ol0vruu?r?fllqurflrilTorfrsrflrfr5hyd'unarrqrrrn 1 uasuir?ilEil

r{rr?ru n::or1#{idrriqil:vnoudru urquoq dcroliln ur{eou o'r0r'nJu1{u'r 'nsr6iuuyrsr

nrt? Jo - r"hifru:osfidrdq niu dnnrr R?crulndn ucbldh rfludu

a.) dr n u{l ros6r mr rfl u fi{ nililrrj: s rn vr trina'nlun utu: urTuorrruqs orn:rdurfr
Jr,r,q-ioe"dynura 1.000 ruatfiu [u rlntunnluuod{nilfistu^ofi ldrrri n:uilumdu unsfl?lildtl

o'uruiotrurorn:vdunerruqs l#uiuilo{d{nu niu rioturdoru riomru?n rrqrilsrrrurlouor

,firilr oursu rfioonaru rfludu lfidu:sr rdu rsullnaru rfludu

01Relafl1irl'udr::o{oryalvlrjr n:ruilrhlluil u.?t.2s37 (r) nudrldlfioruqnr:afh'l

lufin9.rh,rqjluvr'ufircre,insrrf,uf,doi{hdaurru{q rdodu16ouqrunrrfiuf,6snoru6ou

ruruluu b{irld,nnnnrrgfirnlurfiuuru1rlrJ:srrar$oua, o, nuodufirl:rnoufiunr:flnur

lvf{frdru n'r1'r01no1?rfiuru lou o:.q:fru uasiofi luil n.s. 2s37 (s)dcfirnr:frnu'rdoudu

r6u:fiufinuarvunviir6'unr:rfin'lv{t'Jr rireurrsnJrorl:'nfdrunsiufln Inurqnrsluuinar

rtstfnutflu{Aorirlrri':trtrudr Inul#rvrnlulnfinrnnrnoreriisil Landsat-S rsull TM

(Thematic Mapper) riufinnrnrfioiud 17 iln:lnil iud zuau 18 qrunrrilud iud o fiurnu

rrns iufi 7 ruuluu n.?1. 2537 nl'ir dudrrninurfruf,r ldqnh{rJru.nnarrgniuiiriurut

il:srurs zls,000ld loun4uii{irfiotr'llnfiriio{uii ta qunrrf,uf oruuoqurdrfi rs, ozs ld td

ldqnnur{r'lrJlurtoinurrf,u{,r uncdsiud zt qrunrr{ud ldriufinnrnnT:rfioly,hJrvrrfiq

tduiraarr?runrifi uncilrrilrfuln uasrdoiud o fiumu rl:rn6b,lrlru5nar#ru:srir dru

srsiuqnloseixrfiurir fi'uraar nrrurdrtrJtumqinurfiu{r :rrums,o,r,dufiqnlvllnfindr

iufr re qlnrrf,uf, tudsiufi o fiurou oruuoqudrfiil:sruror 308,750 td uac rfr.riufi e

fiumrru d.riud 7 ruuluu rounondufiqnldlufirJ:silril soeJso'ld

dsornnr:f,numlilol?rfiururirl#vr:rudsuireiliirfioTdd{Iouriruh,rqirTnrfiqu?rrsr

rJrrdsis drludr'tduqqudrrTnrfionr:da.rnriuroslublrflu,firurururn usirJiilru{iolrl
orsdlao
dsndrefniirJEursr,[rtisrluusiacif h,lrJrdrfie'fl1r6.:finoiurosorilr::lrsndrflurJ:vdrv1nfl

uoiluilolriu'h'l{hur.rrieufi6nornuilaornruuonrrninuru'u{.r ud:6.rqnarur{rtrl ,{iuu
or-A

0rnil 0 lilunr: tilufl oqilr rn'rnr fi u,fruoqi: oll uuaror{hoqindriohi'rfi s h,lilriifi ldrfi odu

ro{enut: :usr6 dralilqci'lulnqjrfioornnr: 1o'h,[andhrfiorirnrqfiul#asoan

trnunuuriunnr:frnnr:dufirc,ninurrfi'ufri'orirlrr?aurru{s (to) vrldrluduiitro
v v I J - o .g j ro s a.r o I

:ountqinsrrf,urfl"niuftfir,r{rirufioqiluuurtYuuilssus s fiIarilq:ornuuarclfldruru zo rqj
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fi'ru zqos nilriou lu + drua : drrno uasornnr:elr:rnlnunarsauaranf ruur?nurdu

rnunif,lrrnf ldfi,ilodnr#u'irn:,jfiruiioisoqi:ouurninsrf,u{"rriunvri.rl.ranrrvrudodudd.,

ocriol#rfinilqrareirl 1 n1ilil1

o- ji e
2.4 {t11t?OglttflU?,Uott

iloqriufr nr:f r:surer:eurvrfl4u'f,raorfirrl:ugndldfiumudrufisuaodoueirs "l

il'rnil'ru Inurnnrsodrs8{lunr:il:rur^urrfifirdu.rfiuludruoirq cr'rodrsreiu nr:il:uqnd

1d:cuuar:ffurnf,qr^ataqflunr:ri,nurffriiducriusionr:rn^orqnnfiuuasfiur::rusrfi trj,
Y--u

ilrnlnfl s?uoofl Rlnnc?u qn rlasRrnnnrr) nr:il:sdurrn'ufi fi fi n:rurdu.:sionr:rfi Eur.iu

fiundr nr:il:srfiur'rdud;ifio.rufiursionr:rfiErl:nfiuu'trnr4duYu dudu tirniunr:
I dqgq @ e l! at l.t J oo . v c at d 9

rJ:vgndlflurilsrfnurfiuririudrr{rJrriufirfruursinr:ilofirgrudoryaunvnr:rfiu{oryalunrn

dulu reiudlrililtiisftnriaufivTnf{h rdunrsnlu'lniluaurdumrsrirrfludu usidrniusru

n rs dru nr: ffs nr: tyhJ rriu fr rfi usnr: rh v gndldlu sir{il: cryrnrdtfu niu

n1ifinu1ro.r Amy unrnu& tel rdoif n.?t. rss4 ldfi nr:rJ:sgnd1#rvuud'r:durytrf

4ru^araorfiirulunr:o'srnr:rfiurrillv'l{lt fi crowden Mountain state Park rhuvraauigoru?nr

Inufior:onorniloffuvrr{n1uR'ril d.rrfluihffudfidvrf;unsionr:rfrqldih dulduri finsars

4ru^rl:rrne (Topography) n'lrruarofu (stope) n'nuarsnr:1#dau (Land Use) sfierm{fiu

(soil) unssfinilorfis$::sl (vegetation) firnr:irn:rrt{duiitouldrdnnr:dourTl{o4a

(overlay Technique) d:il fiu: s uu{rfi u'lmq (Expert System) dsrfl u }J: un:runoufi arsrof #is

rirtrJ{naaErftaiorirnorrorflqnrriu ,u'orauouurnrrf,onr:iirililrser,frufiuii

nr:finsrro{ Emitio uou Javier (z) lufl n.f,. 1993 fiil:crncanlu 'ldfinr:rhvqndld

ssrJUdlidurnc4ficraorflunr:nrnr:n:coluflor$iudd.rHiudusr:ruornlr,l{Jr nranr:f,nur

rirrauolugiltosunufidsuasrs:sdunarilrdu{sionurfiob'l{h1u:;riuoirs 1 nlrfinuln$od

ldldnoqnvrl{ntuRtttt d'ulduri dnuarvqfirl:styttr (Topography) garnqfi (Temperature)

neluarnfu (Slope) finsarsnr:l,ildau (Land Use) uayrfiotorfimu:or (Vegeation) frur
rrnrrrudrufiuf lnul#vfinnr:nrsefi6unrgn:drrf o (Model)

trnnr:f,nsrtst Rey S.ofren and Edward Harley luil tgqz (rg) lunr:im:rsrf

drufianrunrflilo.rtltr6{i.r turflnf,nurr[ufdnirlr#'lu{rn{s rdufiouro.rildilr,ruf,iros

ot'tudnuunr:rfin'h'l{Jrfrudnuorcfitu:ndorurortdloulditr{'umrrfirnrunril drlduri sfin

t orfi ryn: :at finuarr 4fr rl:uryr f, dnu orv4ru-ornrs dr svusr ncit riu Trlluncins: suufi rasrfCopyright by Mahidol University



lt0t,ilo1nolao t|ilmnomoxilna ?n.u. (rnn'hldinrru:'urcdr$rndsu) I r

il: snsufirl nr: il:snoil fi on: : ilsirl 1 mllrlu dlu ngu iirJ'r dr fi rfl u arrm qn utonuo n'r: rfi elvl
rr uf 9 | q J 4 ia, IrJrl6 rdufru 6snr:frnurfirflunr:rl:rqndl#:auildlrdurvrf,Qfisranfdeilriunr:iro:Tcf

nril Hdnnr:nlldfi A lnufi ruunl#narudur{uf,ro.rrj?rraudon rfi.ruarorlodunuurdo,rnrfir

lu{lrusiacsfiqrfluilofrudrrTq nnnr:f,nurnu'irnr:fislvhhorfirufiu#fiurJ?ruroudorna-slu

dl r usi a s ryu^n 6o b,lt'J r fi rfi o tu $ n inu du {"r riru ln qi o vrfi o lu f,iu d il r nr dolu tu : s rTu n er n

{{ 200-800 nrn: Ioudrudfu,rauo'rnnasorvr^ndurnfiqn6o drunciunnrfiusu4uoo crsiunn

ruasns{uonrfiustd lournilrst'Jrdn},idurtuJuoqiuartuu5nordhrdris rdornf,srieulnqinv

rfluu'rnlll#u#q rsu'l#lubiunrudr rfodtJ'trfiWuosfirJFruraudorwfi.ru#.rrurnfiqn orlu"tu

roqdorna^r,rdu a.rgz

drraillurJ:stnnlngfirfiu{nr:flnurb,lilrd'runrnsiruornnrarfiuru rsiu nr:dnsr

'ldrlruiraor#aucnu{s d'runrnriruornollrfiuru lou o:. q:fu unviafi lufl n.s. ?s3T (g'}

rfioflnuldosdurfiurfiudnsilvunvairrTunr:rfio'h,hjr uFnaurasduiiiirfiold{hlurcrnilr

orlinddrunviunn loorqnrvluuinnuc,ninurrfi'u{dorirJrdruuu{r loul#lvrnlulndnrn

ornsrrtiiuu Landsat-s :suu TM (Thematic Mapper) fifirl:sfivrGfl'ltttrtdsn?'tuqndoqr rir

ldfifirurrlsfirfisrb,lrJrnavfisvrrrfib,lqnarru rniot#lflu{oryn.drulunr:arsunun'onr:'h,l{h

ldotir.r qndor unsvTuvir.rfi sraoo ouldtu nr:er; ?0douuncfioorilil:crfi u Harf, ura rufi rfi s

o rn lv{ rJrTdlu : s r,, ren r du #u

nr:dnurluo9odn;rqtt:va.rnfrfior,rrdu{irdursionr:rfiolv,lrJr ilinaursrinurrfi'u{

dniilr#ruflru{r lqufisr:nrrihffufiruaqdoileiru r dfidtrf;nnsionr:rfisrtr,lilr d.rHud

I ) :ueTiln?luqonuudufi (Elevation)

2) o?lilalnfu (Slope)

l) vt^gdrunlo (Aspect)

+) qatuqn- (Temperature)
I

s1 nmruO*udrufinf, (R.tuti". Humidity)

u) orluduto{rdorfl 6{ (Fuel Moisture)
I

z) nerrufiuto.lo^u (Soil Moisture)
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n:nun rf;I:nrariuri 2lRltf,Ru1/.10

unfi r
if;nr:6inur

4 IJa r /q9 a - 4r e a J
n't:dnu1n5{tullluR'r:rJrcqnn lt:slJ1Jdl:dlrrYrf,41rfl'rdn:5?llfluR'r:?rn:lrfin'r{r

1r,

an'fi rn^ourfiufifirflurcionr:lfio'h'lihuiraouflninurrf,ufdori{h#aucrril{r loon'ot:ortotn

- - i t iaa q I a h rrr ' 4 - !
lJ 00ufl {u?onoilvruon;tr oEionr:rfi nb{rjr Ioufi dunoudrtu-unl:flnura{u

oI
3.1 Rr?olttunt,o{o

tlnnl:flnurndnnr:uar{o4niiidu:{orfiunr:rn'srb,l{fr {oqadldtunr:finurni.rd

uri.rrflu z rl:smn lduri {orynqn'u4ru' {dnurldrirnlrfiilr?u:ru{oryanrnur.irusrufr
A ct juryo d I i ) hg I g ) o J rrrg ,9 i
rfrur{orfr"tdrirnr:riu:ru:?illio{nfiun'ruei1{"lrorl{uda unr{oryarJgruqru- fir16uri{oryafi

ldornn, :dlr?olunlndurr Inufi :ruasrdunfl o{r{o4aoix r d'sd

3.1.1 {oryarlgu4fi ( Primary Data) fio #oryafirirnr:dlr?orrnsrfiusTr
r q i ;a q d J irtrlo d t, 3 a a 6 E ;< i

ou1{ tuvtunflnul tufl'l:f,nu'ln:{u tnil1fl 't:lnuilo{atflotila{uasqilil5r?tu}tuTflnu'ttilo
AlSscdqrt
Trn:rsrirrn?rilfru lerodrmunlnfiupTaodNlufiufiflnur,firuru I !a Inun:srrulilsrril

',tifrnuilvfi sn: :orlufi ufi 6'.rfi

i d v . a Cia
Fr1:'l{ryt 3. I ildo{lFrlnun?001{1rfl?0tilundnu1

avt
qornun?CIsr{l

CI
dBlun

utt?01:3?l

il:l?ar
A aae s dll

uiresr an rfr Tiludniilrrrru 1{ ; 1

u?raor u ri r un'rffnd{J T #r unri6

uiraoruileunilr:Tr:ru

uirearr daufi vTnd{h'lulof

uireor u riruu'findrj lc, r rTu 1 sr

uinanr il r ufi rTnd{h nv rl n n s riJ u{Copyright by Mahidol University
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ordvrotro^ra{c
luuriavqorfiufrrodrlrfilnu?'r.Quila{nnno{rdouflurn I o'rtr{$n:,illu?u 3rtrJal rn-orirnr:

rfi u 6':o tir.r rdo nr fu unsn'u dt lft ui

I) {oryae,lrudunroqdon rfuluusiosanrfl {lr
cder8ace6lInml' rflUst?CIu]{truCItfl at 6ru ru I 0o niutuuilawnascdourft 3 mjnr

risrirnrinaoluuciasuilaqrdrurrirrnf,u ffiodrbJirn:rcddru{olrdonuds lErurirdlodr.r

rdornfiufirfiutunrneurrururoufiqarvrqu^ eo o{f,'rrerarfiuarfluraar ro drllr lntttnrtrilu uiu

n rrfrnrinur?suasdruaantrnJsfrryudo..udunoudu,nf,o lnutdqn:

t rd t E
lljorlcrunn?rusu : rirrarinan-rirfirinil#s x 100

!",
u1fiilnlt14{l

--irCooz) doryanlufruouluusiasanrililr

rirnr:rfi udeodr.rduluurJnsnonotrdudutun:s{loqfi udeodrssr'uunsdr
q r a ia q i a-- - d -dr --,1,s iuy"oogl?ou't{rouYtrfllj llJR]fldu1il illoljvtE0ll4Qu 80 o{f,lrcrnrcrudruut?a] 36 s? til{r vr{ l? tfiruu

et L ! u I c . td t 3 a
rla?sitl,t1u'nt lJ fl ilt{':ttnun'tu?0tl,t'ttljo: tctru nn?lilsultoit9tu

99AAaqrt9
u'ln?'tuautlo{tsotlln{n,ina't?l,1{l9tu

lo uldqor : rdu rd urfiu qon nr:

nlofidudneu#u : rirnrinrijun-rirmrinurfli x 100
v
cqy

u'lltuRtr14il

r.r.z dorya4fiuqii ( secondary uata) lduri {oryauavunufioirtl

d o-E
:'t ua u ro uo uo{t : 3?1{1il 9t{lt

5u?'t{fi A:Rgrl
j

:s?'r{tYr 48381

:s?l{fi 4839 |
j

rc?'r.{10 4839II

5s?1{fi 4839 III
.j
:u?l{n 4839IV

:u?l{fi 4840 II

A
$o:r?1{
c
so:c21{
I
soSs?'t{
i
TO:U?'tit
j
$o:s?'lit
A
so:e?'r{r
A
so:s11{l

ril'tqfls

11,lrxreru

llt1uIil:1

firunosunrr

rirunuorfir

riruraiiuuflnc

ooudhsl{

d6!rAcvl) lt9.filnQilil:Ulylff tt19l5ld?u 1:50,00011o{fltultFlilylYll4'l: nl9uqq L7017
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:s?'r{fi 4&m Itt durrr,o #:uuu{t
j

:serrfi 4840 rv 6o:serr rulruIng

z) {o{nnrttdrunrlfiuil Landsat-s :cill, TM (Thematic Mapper) tuqirt

ndu6ur,fl:o uuud r,sr (rirr.ru,r{iue,uns) riufinnrnrfioiud 7 ruult u u.?t.2si7 tlnno{

dr:aonir rurRrfi r:rJs1o^druortfi uru drfntrunilu nt:ilflr:io'urnirur6 (g)

g) {o{n : c diln?1ilq{ilo{rdu fr n.rruuro #u n^ndru aro tlnueru fi 4fi rJ:uvra

rurn:rriru I :50000 .uoltn:tJrlrrlrfi vrur:
9-.9

a) {orya qoru 4fi uavnrru*^udrur{n f,rqd uludtq q ldrJ r fi o d.rusirdsu

n q Ro^nr uu r{.fl .2536 ft r6oun quRlnil il.f, . zs gz uinauEr ninurfru {derfrlrri'aufl ru{.r orn

aorfisr:msrnrgrinoranrfiifi'udniilrrilrur€ir (27) uasdorfin::rorntf,llorn:uqr;u^uu

ivrur (28) dslduri eorfi n:roo'rnrf,unrd?::ri qn: : nrqt nrqouq5 {runtuarfuurvt

r.rs qrJn:dflfilunr:Ginur

r 1 qrln: ninoln''lrcrofitnslil:un:il:eilild'l: durnnqfi RrenirJ:snoudau

- computer Hardware'ldrrri rniosnoun^rtnof Pc

- Computer Software ldrrri }J:un5il ArcView Version 3.0 a

z) qrln:ofrransnn{oryan'o rniow'rur{r.ra (ninte$ rtav Plotter floir Hewlet

Packard DesignJet 750c ttaotnalugiltosrrnufi

oo.h n av
3.2 flonnlulunlt?og

5rn:rc #orrrdur{u dtornriudoqalnunr:irn:rsr{nr:oerCIout{qquruuofu"uu

(Stepwise Multiple Regression Analysis)

ado a 4l
33 ?fiOrtuunl:flRu]

nr:rl:rqndld:vuuer:aurnRqn'Rrcrnilunr:ilrdufirfiursionr:rfinb,lrJr friGnr:finur
-i
9t{lu

ls.r nr:ffnffi uuasi'Ernr:dorya
d o o I v I I c q 4 I .,,!,t q-at--4-tt- -uJoyt'tnlt0lrrun,ilo{an'$na1?rra? n'1n]5ilililnto{nn4nluu0alnillilusuflo{arHu

j- A r d qrr d I A I .q a 19
yt(coverage) nrofl ea?ncionr:6un1#.rruuasrniuu{oryarfior{r{#unouilo{nr:tto:rsfi {o

qa lunr:finn'ro$odrilnr:ffnrfiu{oryaludnunrrtorgru{oryarfimin (Raster Data) #.tdf,ioCopyright by Mahidol University
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lfieonndorfiugru{o4atfirufiseumuld uacffiofl?llldsa?nlunrrfrrrlfiqru lourirnuo

turntstn?orrirfiu t nr:rsfiIanrcn deuliltlrniil Arcview Module Spatial Analyst v.l.oa

Inu{oryafifforfiurnisrflu z dnuuc 6o

1) {oryar8.rdufi (spotia paa) frorfiutugrltorunriifrg',o (Base Map l-ayer) dr

glu{oqariunrrfi l#lunl:fr nsrnfudrlrrnoudro

o g ru {oryndnuorqu'rh crn s lduri

- {oryauanr:sfiunrruqunuudufi (Elevation)

sr',gi-n
Iounr:uilas{oqnrdufun?1il9$0'ln:sdurirnsra (Contour) ornur.rufi qfi

rJ:stnq rurn:rd'lu t:50,000 n:uurnudnr.n: l#o{lufrnuorsroqsr (point) firfiurirnmuqrl{

udrrirnr:utJasqonlruqtriuhfi'oqilugrlmr{oqudufi. (Surface) Inurirmuorurnrosnio

rvirfiu t str:r{fiInrilsr: t'fo{ofirnr:rJ:srurorrir:ssTunrrrqonuurliud (el"nutionl druifi{ir€un

'i't Inu"o" distance weighted (IDw) duflunr:rJ:surarrirn?rruqrornninfioqi:ou{rutitndti

qa
gtAc- to{avtucfq{n?tila1a.fiJ(Slope)

9)
ri r u a su t r n do q nr r8u fi ed uao s : s du n r'r u qo n u u du fi (glevation) *oun',

r:J o fr6u dn r r ru a r o fu t s.t nju d

- {orynuastfiqdrunro(Aspect)

r{rurortrn{oryudufiafi r,ans:;dun:lugunosdufi rdouenqfisnrrnr:
I

rfucro{dufirloudru'larornn'flrufrofi o sqstflufifinsrlilr{ruurfinrurnrrnsiuosnfio qo

o{f,l a'iil'ryrr.r1d 6o lB0 o{rf,'ulasnrrnviueln 2zo o{rf,'l

o gru{orynfirn::ourasfiu lduri

- {oryannilduc,o{ rdorila'{uds o'u lu uoia v lorfiudro drs urJas drrjg ru

{oryarfu niafl u'rel t srr:r{fi larusr:

o gru{orya4u'ornra lduri

- {o4nqoru4firnf,uuar{orynnnrududlfr'vrdrndutuqq1v{{Jril n.s.zsgz
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nrnun lil:nltrfu?i ffinr:Finurrcl

u?ramilninurfru{ri'ni{h#:u$rur?{ trndolfinr?oolnrfllilaorfiifrudn{ilrrrruNfruas

aorfin:aoo1nrfln:ilEelu'urinat fi.nrr z aorfi rdorirrflurdugarm4n'rviruaadu#u
ie@dr

n?lufrudililJnf tvir udeurJnsr{r{gru{orynrf,.rn?nruln I n'trl{fiInnrn:

z) {oryarfi til 5 5 u't u (Non-spatial nata)'lduri {orynuanqildnu atv air{ 1 ilo{
tt^iiier4q.t)
1oryAlfl'{ilUn ${l03ofirnil tuEUlro{r9t1:'l{s1ilr,orya

332 nuern:rr#fforyo

lurfunouilo{fl1:etn:'rvridoqa rflunr:?rn:'rrrin'rdrfirf,ursionr:rfinlv{rJr Isru

orfiu{opiloffusit r fifidvrf;vrnsionr:rfinldihnrilfildrirnunl{ dsf,srrfiutilugru{oryn

tfim?nrurEr t nr:rrfiIntrtn: rrfirnr:irn:rvr{r?oryaTnul#mfinnr:vrr.rafifirdoil'rurllr

6raolfiruusailsionr:uurn:afnr:rfinb,lrjruin*drfifln"l rfiun'r+fuiiiifinrrrurfiursionr:

rfi ntr,ldlruasfro:seTun:luduunuonjudle'ufi ,fuoounr:fl nur6.rd

r l t#{oqnnrnrirunrrrfi uurfl udugrulunrml+iutidld;unrrutiuurunrn'h{rJr

Ier ufi rnr: urlonrneirusrr erfi urbflo gjlu grlg ru {oryarfi rnio rTrueoslunrnl. t fl ourdrrj

norufilnoflil:un:u Arcview Module spatial Analyst v.l.oa rfionl3uurfiuunrnJofidudnr:

rfi olv'l{hludufi olnounr:EiohJd

nJsfrdudnr:rfinty{rJr: fiuddsqnl?,|lufi xr00
+iudr{unrr r crid (l kn'z)

z) irn:rs?in'lrrudurfruf,:vndr.rujofrdudnrlfin'ldrJrfiuiloflud.:nrqdoudfiAo;

nnsionmfiorb'hhlnuitn:rst{or:$aoou?Iqqor,,urduruu (stepwise Multiple Regression

Analysis) dotfluofutounr:finsrurnurudruniud:cildrrehril:6arcuac6'ruil:flru riiu
A dqgd 4 a .
Trn:rufi1t{uiudsdvrtnnrsr6'rurJ:o^a:rfifisiseT:uil:qril rn'oqilof,ousiacfr:fiHaurnriousio

nr:rfin'ldiJrothsl: d.rlunr:flnn'tofudtilnusrlfidrurj:nril do ujofrdudnr:rfin'lv,l{h uas

firurhda:r lduri :v6'ufl?rilq{ro{dufi nlrnrnfiu findruam qflfiQfi narrudufirurfivrf,
tieeaoadsAoi

nlrrufruto.ttfrotttatttas n:ufruto'tdu firnr:Tn:rrfi{oryarfiouruuu,firassfrrurursarutu

nr:uurn:ofnr:rfi sr'ldrJrludufi dn"'t

Copyright by Mahidol University



riar fi criil sra'o tu rim ora'oufi n a rvr.l. (ryrnIuIaEnr:liur:fi unndotl) / 45

500000
I

5 0 5 loKbmetm

-l-F_
540000

,

174oooo - +

rTzoooo - +

rTooooo - +

l6goooo - +

1660000 - +
I

500000

I ;iuiitriqnldl'd

I iuiiqnbtlla#

nr?f fi 3. r udn{rolrl,nduiiiiqnldlilftl n.d. 2s37

uFre ail$n f nu rrfi'u {a'n i{h #'r otr u cl.l

firur, o,nnrntirunrlfiuil LANDSAT 5 TMfl v.?t.2s37

n r:ri rnun#udrdu.rff eion mrfrnlvfth

u:'r'rntr m Yn s r r r"u {#r{rh #T s I r r rfi.l
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n:nun ?f,lrnrdriuti iinr:f,nur I +6

r) f,o:sdunaruduqdonr:rfinhlihluduiiflnnl Insnr:f dlofiufiqrandoufi ldoln
o e I aa g I g .,1 - -qr---J--s---q-9t aq

R1rilln?1ildrurlufnrrdon$nruuulqnl:Rrs01um{r?o{n rrastni{5cdil#ulnuldrirm;u
i - - I i nl r d - e.-4-

(Range) tfl oon: sdunlliltdu{lllo{tiluvl cr{uu{ooRtilu 3 tuau no
)a iCa - i r a h lrl

- r[ilTr1r1r:unilo?1r|tdu{tnofl1:lna tilil1q{
tJio - i- |. - ?ruvtnltscaun?1iltflu{non1:tfialdrjrrjrunarl
9 rr

- +frtiiifi wdun:rru rduffionr:fi n lrl{lrdr

riru'rarlnul#qn:

9---

dun:nrndu : rirnjofrfiudnr:rfin'h,lrJrq.rqo -rirnlofr4udnr:rfiob,l{lrrflrqn

01u?us?,r

4) rrdn.{e.ranr:irn:rvf{oryalugrho.ruflududa{flouriledufirfiuqfiueionr:rfinlv,l
ft c @ . a q q Jaa J)l I I
il't lu:usil9t1{dllJ:t?a$1a:nu'l?Iilqdo?lJ114 ?ull'lltlr{l

9t

5) rduoulrsuu?vr1{tlilnl5 n?uqilth'l{Jrlufi u fr fi nu r

7, o ttt

3.4 Rrflrdgr{rFrorouat|asnrflnrfluoilota

r4rnr:uenvra{oryafi'ldornnr:irn:rv#lugrJroumrufidtuda{rouurerduiidoud'u

sionr:rfiob,lrJrlu:sduoirllu6nourofnurfiufdorirlrrflaurrud{ r,rlaruvi.rsf;urufi.r
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4. 7,rdpr{tdudun rtru dud'rur{nf

a nrfi ?6'u#sr {rJ tr{t1r t{f lra sn5ruq qfr uuem ul

n r:ri r m usrdun{r*r {ffrreion r: rfi aly&J r

uio lr u r rn Yn u I y{"ild#t{il I ti'? s I I u#.1
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ilotcnn?ilo1ao uilTtnolagufl nn T.rr. (rnaluld6n'nuinr:tlsnadou) I or

4.2 [ilu{iraol'lunr:wsrn:dnrafiolr{rlr

tunr:frnsro$odrfi'rn'rrHUlnrsfnlrrfiolylrjrlur*cuiiflnnl Ieunr:a9r{uuu,f,ras{fi

ruao rn arru drufiuf: c H'imdaurJ: 64: s oir.r 1 uac dr uil : o ru mao goil : c aff{l u nr : r r ur n: ofrir

fiaril:oru Isrusiauil:da:siinjduutrj drdnsarcrssntrilfiilfiuf,sisndrrarrur:nrirurld

nurn:ofnrtrfioh,hjrtududHrdu"rn:rurirrosdaurh6e:c drtunr:fln"lo9ofifirnuntr{

drurj:srrru lduri nlo$rdudnr:rfinldrjrluduii uasdauil:o^a:cdnrodrwfiHaeisdruil:srru

tduri:sdun?'rilq{{o{ndufi oarrarofu fisdruaro qam4r- o:udufirur{vrd o.ludunuo

r#onrfir ,,urorludumrfiu louafifiiitdlunr:Flnur fio nr:a-m:rsr{onnountQs (Murtipre

Regression Analysis) In0firnr:dnrdsndrnil:oa:cfifinarudlrn'udq.rqofiuoYrurhqril r{rtil
.99

luarunr:rfludu 1 fiasfrr fir6undr i6nr:im:rc#nr:nsnouil{rl0ururllTuqou (stepwise

Multiple Regression Analysis) rfiomruuu6',uu.d,nu',rerulunr:tnturn:tfnr:tfiob'hlrtufiufi

finur Inufi giluuurosalnr: drd

Y = a+brXr + b'Xr+.... +bn\

lo'uii y - firurl:srrru luddfio njofrfiudnr:rfirrlvhhludud

rirnrfi (Intercept)

b,: durJ:vfivm"tossr'rurj:64:sdafi i Inufi i= l,2,...,k

Xi : 6"rurhda:c6'rii i luiidrJ:rnsudru

xr fisdruarn (owr)

& : :rd'unerruqunuudufi (runr)
tvX, = ntufiudrurf,Yrfarjofrdudl
& i a -. td r& : neuduroq$orna{ truo:ruuof;

4 : nnruarnfru rnlofrdudl
.f

X, = nlilduc,o.tfiu Orlofrdudl

X, : qorrn4fi (ocgrrqarfiua)

t$ +\
tl-+

4'b

&
tlr>i
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nrnun ?tlrnmfuf, nanttf,nul/ 64

flan'r:f,nHrrhrngft{i

r.z.r rirnaruffrufiudrcndrsrloffsisuandouffunjodrdusinr:risrb{{lr

ornnr:irn:Bfnrrudilrf,ud:c?t'irsdruil:crru 6o njofrfiudnr:rfinb,lilrfiud'luil:
6 3 e e 6 lt e r a .f v e I . e 16 ia q e dv
oct:sliit 7 st? lFlufl't:?rn51u?tn'ldlJlJ:sdYrr6tl,tdilTtu5 illr?1 cr?uil:od5uniln?lildilililfinu

rujofrdudnr:rfiob'l{hodxfiriudrrTqyrrsafififi:sdu o.ot ldurifisdrunro (X,) :vdun:ruq.r

nuudrd (xr) orrrududrur{vrf (xJ nluduroudonrfu g; orludrruodu (xJ uns

qoru4n^ (Xr) eiur:suanrrirdrurhvfivrdandrur{uf,:sn'irsdrnrJ:lddrc,rt't{fi +.2

".rrrud 
l.z uasrwirffinj:sfindamffrurnfud:rudrsffrurjr6arsfrunjo{rdusinr:rfinlvl{h

sYaffiJ: x, x, \ x, x, x, L
xr 1.00

x2 0.120" 1.00

xr 0.057" -0.103" l.0o

& -0.077" 0.177" -o.Mz' l.oo

x5 0.t;,42" 0.379" 0.055" 0.169" 1.00

x, 0.087" -0.178" 0.269" -0.128" -0.084" 1.00

x, 0.058" -0.073" o.gg7" {.030 0.064" 0.267" 1.00

aa aa aay 0.064 {.188 0.240 -0.175 -0.012 0.M7 0.247

4 do o @ aed o?rilrgmE * ?uJ'tuoir iluudlnqlll{dosrvtrsolj 0.05

!.!. ulrufir firiudrn'qvrrsafifid:seiu o.ot

a:.2 ilofrudcurndoufi fi dnilrasionrrfio'lv,hjr
AoqlAggoA{Vl9rfroilrd:uil:6e:rdr z frr rurrirnr:irn:rvv{n1:sroflourirqqauruuliuorou ttuir d':

urJ: 64:s cTaur nfi gn6'errn'o nr{r{aunr: fi : s du riudrdrgvrrtafi 6 o.o t do gorm 4fi (L) Io ufi

nerrudur[udrsru:nsionJofrdudnr:lfiotr'l{lruavfigiluulJloirdlrnltlunr:uurn:aisTsail

nr:6 t fio

Y = -9.n2 + 0.363 X,
d

...f,ilR]:vt I
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risfi ninords urrinurdulfr na

dun'nd{ndrefirirfrrurj:vfinG"erdrrfi'uf t n) rrirfiu 0247 dsuandrfirir

drrf:va^vrr^hrrdnfiulo tn"l rvirf,u o.oot $ensdrnjofrdudnr:rfiob'l{h ( y ) cnil'r:nofruru

lnul#daurJ:o'a:c qnrn4fi (t) ld$ouas 6.10 ciaudnndodn$ouas gr.go durflunaillrrn
- - j 4 o I dt d a d I s | -aa
ilofrudu 1 firarunr:ftnrir'$irirnililflarnnaoulunr:nurn:s[ nirriu 0.3495 riran'fimmir

nr:fi t dsuaeNtusrrr.ufi a.g

r,.l - I AA 4,gni't{n 4.8 ttdn{nlnl{tdo9rlroilililnllcrooogdilnlt?l I

:n.u. 0nnlulairnrur'ur:dqnndau) / os

ovclalnun fi'aurhda:s Sig. of F

garuqn- 1xr1 0.027 0.247 181.778

Constant = -9.272 R = 0.247

d:urJ:64:sfignrinm'onr{r{arunr:rfluiirdufi z fi:sduriudrfiqmrtafifi o.ot fio

:vdrnmruqrorotdufi (x,) loufinnudurfiufrfi.rnudorilofrdudnr:rfintv{{Jr loufigrJuuu

crorailnr:tun1:uurn:ddsaunr:fr z 6o

-8.651 + 034 X-, - 0.000228X2
A

...6filn1:vt 2

arunr:dqnrirrfirirdrurj:sfivrdaneTrur{uf el rvirfiu o.Eo dqraos'irfirirdrurj:vfinf;'

nr:dofiulo (R1r?ilfiu o.og uaosdrrfofrdudnr:rfiotr'ldh ( y ) arrur:oon^uruloulfidaurj:

6a:vgoru4il- (4) durfiudrurJ::sdunnruq.ruodrii 1xr; ld9euas g 6i')ufirmf,o6n9ouav

9t ,fr,flu^uurornilofrudu '1. doaunlrdsncirafidrnmrunnrnrndoutunr:rnurn:airvirriu

o.3nt rire66r o.raunlrfi z d.ruaottu r'tr'rufi a.g

a,4IAAdgtItl{n 4.9 ttflo{RrilNdo9rtlo{tdilRm89|00t dlrn'Hn 2

ouGlalflufl fraurJ:6a:v SE.B Beta Sig. of tr'

4.234

{.171

I

2

garuqr'txrl
- di

seaun?1ilq{ilo{11uyl

(4)

0.34 0.027

{.000228 0.000

181.778 0.000

138.674 0.000

Constant = -8.651 R 0.30
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n:niln ?ilrnrrfiuri

n :rrududrurf,'vrf tx,l Io ufi n arr drufiu f,rfisaudsnjofrdu sfnr:rfi n'h'l{Jr

arunr:lunr:ilurn:dd{ailnr:fi g 6o

Y : -66.342 + 3.853 X? - 0.000325X2 - 0.608 Xt

nanrr.flnur I ee

drurJ:o^a:sfignrTnr6onr{rrjarunr:rfluiir6'uii r fi:sduriudrrTqvrrwfifi o.ot 6s

Ioufigiluuumr

...aunr:fi g

arunr:drnrir:fi rirdrrj:cfi nf;'dilfiilfruf tnl nirfru o.vz dtnaosdrfi rirfirurj:cfint'

nr:cr'nf;uto tn1 nirfiu 0.117 uda{'irnlofrdudnr:rfinlr,l{h ( y ) arrrroofiurulnuldrTr

rurJ:o^a:vqarnqfi txrl d:rufrudrurl::sriun-rrrqonuodufi (xr) uavoarrududurfivrrf, {4ild
gouac rr.zo rirufirudo6n$ouas 88.30 ,iu,flu^uulrrniloiludu 1 doaun',ro'snrirafiri'r

n?runalorn6outunr:nurn:nirvirriu 0.3389 rirafifirosarunr:fi I d.ruaqtlunr:rlfi a.to

rllaad
nr:].rri 4.10 ildn{Rlft].i6g9t1,o{flilRlT09toouflilnrtn 3

aloun fraurl16s:r SE.B Beta F' Sig. of ['

I

2

qornqn^ 1xr1
9reAd

:enun?lilg{rJo.inuvl

rt,
ieqd

n?lu5udrjTlYrt (xJ

3.853 0.378 2.6t8 181.778 0.000

-0.000325 0.000 4.24 t36.674 0.000

-0.608 0.065 -2.396 1242M 0.000

Constant 46.342 R : O.342

otaaa@A9,rdlosdaiooqoaaA
9l?tt1J:OGr:enQnnnraonrlflqdiln1:rilila1nilfl 4 m:squuudlnqnl{rdogt 0.01 no

nrrruduroqfionrfu (x) Ioufinarrudlr{uf,rfirausionJofrdudnr:rfisb,l{h loufitrrluuutor

arunr:lunr:ilurn:sfdsarunr:fi a 6o

Y : -70.E54 +4.175&-0.000297X2 - 0.665Xr - 0.178X4

arnr:sTrnri'rrfirirdrurf:sfivrf,'audrurf,uf tnl rvirfiu o.rzz druasr.rdrfirirdrurjrsfivrd

nr:Elgrfiuto (n') nir6u 0.142 udn{'ir njofrdudnr:rfinlvlilr ( y ) errur:nofrurulnut#da

uil: o^a:;qorn qru^ txr) darufiud:urJ: : c dil nrril qo nuodr d (4) omldu druvlnf (xr) uas

.,.ernrrfi +
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uoltnn?no]a0 r|ilTrlomou,rna :n.rl. onnlulainr:ufiar:dun adsu) t st

nurudutosrdornfutxJ ldflouns t+,zo ci:ufinrda6n$ouas es.eo duffiunarurnrnflofru
A i - s . at i o d r o . aa
6u"f frqamr:drnrirarn'rn?'rilnaleunaoulunl:r{urn:sinililu o-lzqz rirafisfilorarunr:fi a

dsuenrlusnsrsfi 4.ll

ttGltaazign:lirn 4.1 I uflo{firnl{d[i gtfloitdltRlr$fioosdunrrn 4

atnun fi'aurl16ffis Sig. ofF'

I

2

3

4

qfl?tQr- (x")

: rrr'unrrru qo n uodud t*rl
SvqJ

n?1ilsudilnnD (x.)
t9

n arrufi u r o.rrfi orn a^r (&)

4.175 0.374

4.000297 0.000

-0.665 0.065

{.178 0.020

2.837 t8t.778

-0.222 138.674

-2.619 r24.2M

-0.160 ll5.94l

0.000

0.000

0.000

0.000

Constant -70.854 R : 0.377

sTruil:o'a:sfignriorf;onr{r{aunr:rflur{rduii s fi:rduriudrricgnrsafisr^ 0.01 noo

nlufiuc,o.tdu (xr) loufinrrrudrur{uf,rfisausionJofrdudnr:rfinlvhJr lerufigrftrruilo{dru

nr:tunr:nurn:ofd.:arunr:fi s fio

Y = -70.482 + 4.257\-0.000312x, - O.674xt -0.186&-0.078144 ...aun.,rd S

arunr:dtncirrfirirdrurhcfinfi'audilrf,u# fn) ryirfiu o.:es dqraos'irfirirdrurl:rfivrt'

nr:dofrulo (n1rvirfiu 0.147 udo{'ilrlofrdudnr:rfiold{h (y ) dlillrnsf;trulnuldsTrurj:

6a:v qarnQu' rx,) darufiudrnrj::cdufl nuqotuudrfi (xr) narrududrufivrf (x,) natr#u
- g- s E a. -tosrfiotufis (x) unen?rrufiurs.rfiil (x) of;uruld$ouav r+.2 riaufintfro6n$ouac ss.go

9Jll

riurflunarutornflofrsdu .l d{ailnr:d{nrirrfirirnrruoa'rorou^oulunr:uurn:airvirriu

0.3333 rirafifiro.rarunr:fi s dsuaq{tu"lr',ud +. rz
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nrniln 2ilrnrtfuri

i t a€ j-
n'r:r{rfr 4.12 tldo,Qfirn'l{ldcif{11o,0il11Rlroooosflunl:n 5

HARffiflnUl / 6t

oUdaroiln 6'aurJ:6ats Sig. ofF

I

2

3

4

5

qarn4fi (x,)

- i j
:sdr.rn?1ilqsm$ufr (xr)

nrududrurfivrf,tx,)
E3a

nrrruSurorttoma{ (xJ
I

n?1il6ilr,o{t6u (xr)

4.257 0.374

-0.000312 0.000

-0.674 0.065

-0.186 0.020

-0.07814 0.020

2.893 181.778 0.000

-a.234 t38.674 0.000

-2.656 r24.2M 0.000

-0.168 115.%l 0.000

-0.073 96.375 0.000

Constant -70.482 R 0.383

qrajs49y',dloo
o'rurJ:6e:sfignriar6onr{r{arunr:rfludrd'ufi o fi:cdufudrdtyvrrsan'o o.ot fis

fl?lilalodu (x,) Ioufinrrldufuf,rfiru'lnsiorilofr4udnr:rfinb{ih loufigrJuuuflolttnrfll:

lunr:nurnr oid.rarunr:fi o 6o

Y = -7 1.454 + 4.32Xr-0.000321S4 -0.687X3 - 0. I 95X4 -0 .O7 57 3I.6 +0.0067 27\. . .AUn'ttd e

arunr:drnrimfirirdrrj:sa-vrf;ardur{urf tnl rvirfiu o3ss d{uaovirfirirdrurJ:vfivrrd

nr:dofiuln tn1 nirfiu o.lsl urtn{rdlrjofrfiudnr:rfisr'h,l{h ( y ) arrur:oof;uruInuldfrr

nil:o^a:c qnrmqfi (Xr) drrfiufirnil::caTunnuq.rnoudufi (xr) naududrurt'vrf crl
o.ludunuordorvra's (*J orlrduilosdu (xJ $asn?rruarnfulxr) dsof;uru'ldlouac ts.to

eiaufirua'o6n3ouac aa.go durflunnrurrrniloffodu r arnr:dsnrirafirirneruoarrrrndoutu

nr :nurn: afrirfiu o.llzo rirafi oirowrnr: fi 6 o-suaoqtu r'r: rsd a. t g
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risfininordo uurinordoufina

tt
4lfAAcl

nrfl{fr 4.13 ttdo{ririlr{ddauo{dllRlloooogdunrtn 6

m.u. oilnlula6nr:u:'ur:dlu:ndou) I oc

osdaloiln fraurh6ats SE.B Sig. of F

I

2

3

4

5

6

qalilgfi G?)

: sdun?T.rq.tto{dud (xr)

n:rrudufirufivrf,txr)

o.'r u du, uo rdonnr a^s t&t
Ea

n?1ilsulroitolJ (xJ

n?lilnlqfu (x5)

4.32

{.000348

-0.687

{.195

4.O7573

o.006727

0.373 2.936

0.000 4.261

0.065 -2.707

0.020 -0.175

0.020 -0.071

0.002 0.071

181.778

t38.674

r24.2M

I15.941

96.375

83.027

0.000

0.000

0.000

0.000

0.000

0.000

Consant = -71.454 R : 0.388

sirurJ:64:vfi gndnrfionr{r{arunr:rfl ui{rduqofiru fi :sfiuriudrdrgvrr.rafi 6

o.or 6s fisdruoro(x,) Inufin'lruf,ilr&'uf,rfisuansiorilofr6udntrfisrb,l{lr loufigrfiruuto{

arunr: tunr: nurn:ain'rarunr: d z noo

Y = -71.883 +4.3384-0.000355X,-0.691Xr-0.188X4-0.0703X6+0.006166X, +0.0001E4X, Alnr:d I

arunr:risnrirrftrirdrurj:cfirffi'4ildilrfruf el rvirfru o.rqz druans'irfirirfrrurj:vfivrrc

nr:sTnfiutn e'l nildurflu o.tss dqresrdrrfieldshurj:dorrriu z dr:rlfiu d.rtduri

qarm4n' (x,) :cdun.lrqunuudud ,q, nrrrdudur{vrf ,*rl o.ludunuurdarnfi.r txJ
v

nrrrudurorer'u (\) n:uarofu (xr) uasfindruarn(x,) arrur:nofrurunJofrdudnr:rfinh'l
nreyA J d I -,-- r i 4a g - -- 3 dr q -C , e

u'r ranurl,unlu:ouas t s.go tirufi rilf,o6n$ou av g4.7 o riu,fl u 
^uu',ornilofiuduq 

diln'Ea{

nrirrfirirnluouromdoulunr:nurn:nfnirfiu 0.332r drafifirosauoltd z sftnanrtun'Hlir

frqJ+
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n:niln ?f;Irn'|dfuri nanmf,Rur/ 70

nr:r{d 4.14 uso'trirnr{a6fiilo{6ilRltonsun*orrd z

oU4l
a10iln ffaurh6a:c Sig. of F

I

2

3

4

5

6

7

qarr4ru- otlr)

: v dunaru qo n uundufi t4l
nrrrdudrrfivrf txr)

o.',udunuurdo* rfi .r g;l

o.ludunuo6u (xr)

nnrunrofu (Xr)

fiedruarn (x,)

4.338 0.373

-0.000355 0.000

{.691 0.064

-0.188 0.020

{.0703 0.020

0.006r66 0.002

0.000184 0.000

2.948 181.778 0.000

-0.266 138.674 0.000

-2.273 tZ4.2M 0.000

-0.169 115.941 0.000

-0.066 96.375 0.000

0.065 83.027 0.000

0.052 72.553 0.000

-71.883 R : 0.392

ornnanr:irn:rsr{nr:oonounqgornu'ir gor m 4fi n:ruarnfuttncfi adru
dt - r Aa t 1 ld J a h lrl I s- --{^-a ^-^--3-arn riludflril:y|linam1{u?n9rolilo:r6tunnlrrno lr{ill d?u:saun?1u4{1t0.1ilu11 Ft?'lusll

u s t E 3 a 3 € 4 q,--r--de-.- .:-.-t-!.4-.^1 a
rirunnn n?lru$u{o{tluorilo{uasn?lrrsuTo{ou ruu0l?[[1J:vllJ9{4fl1{launoluo:leIu9lflltna

llhJr nrirrfio rfiogorr4ru^qsdu nJofr$udnr:rn'otr,l{lrwgsduorrlhlfiru ruomorngorm4fi

I r g 3 a i o J o qrrd i 4 - ,y t,
lto{o]n'lf,ourt{nanon?'njsulro{lluotnd{ NCIqil?r8uE{1,uYr'l lfit$olvla{ilflR'lTur14{t]n{t|as
A A i .oird aa hrr I e' e' -., 1-,---.-- d-^-ly-.A-4e--
fr nnrufrudr rirbirfrsnrfi{fio'lrliru rhsnoufrudnuarvqfirhvtvtf,i,o,ttfrufr tlrfrufr ilnrruaro

#uqrldrvqnnrruld:rn,irndrfiuiiiifidnuorrrflufi:ru rJ:snoufiudufififin^so',uno{er?'nr

nrsfrumrsfianriunnrfiusldrviuuerlnusr:strnnassrficrdluriauiru rirhigontqn'qsn'ir

drufiriuiurr.r{0'rnrrl{sffisrdludxr#r finarfir}i'r{trnfirfuu#.ruasfinld'ld.irudu ]onra

rfinlr,hhdsgudud'lu lunrsn:r{rruilofiu:srTun?1uq{rno{+tud grdud0rqrnarrunaomlflos

dr rirtri'rJ:sfinfinrnro{nr:ueiirdroqrlae1r,losafl a{ uuno',ndrrdunruqstesdudotfi

dvrfirraeioqoruqfirorornrs ndrriio tuiiqsqanrqfiovrfiruacfinarududufivrfluornrflq{
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rcrnrfiud
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R'lrflnurn5{uE0rilQilcJo{o'ln'tflosuo1t!lIaaon?1illruro{lsor?Ia{il1Rn?'ln?1usurtilyfyrfr
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Ata4
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flrildnlyur?odou dslduri qnun4ru'nrrudufiirflvrf, uacanrt{4u^rJ:nna dooln^aor:dnur
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4.4.2 roilrcr"duii rduufiusionr: 6n lrldjr
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9 6r h9 9 A a b rr ra e e r e e '
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Gl e o I a Jy
run'r:0am15ruflo{a uac?rer:'rsilroryad'luailn1:6ro€rou}rqqarlrlru,iuruu (stepwise

Multipte Regression Analysis) rdouruuu6'tuuodrnr,railsionr:flurn:afnr:6sld{lrludud

frnur uasdrilusnuurn"drfirdurdusionr:rfin'h,lih1u:vdurirrl rfiorirrauoe,rafl1:
A 49 q I jir, 6 bg,cr 6 d a I

Trn:rsrido4alu grJrosunufrfr Srr0s l6lunxqru-araod ornnr:Flnsrd'ril't:srcrEilplnnr:

dnurldftd

rd
5.1 dluruAnr:flnul

s.r.rilrffudqnodorufi fi o^vm'roracionr:rfi olyl{Jr

na ornnr:5rn : rc Tiil o ffudu,,r*#uur{o z il o o'r, d{ lfi rri : v du n nrqun uudu

fi nrruarofiu findruarn qaruqfi oarududur{nd orludu"o.rrdoruf,.r ,,uror,udutos6u

Ine,eilnr:oerCIouflqqil,ruu,furuu epllddrilofrufisurodourfu z ilofruriufidnr'nasionr:

rfiolr,ldlr4nilofru rdortrnilofft d.rnriraocfinarudrur{uddqfiuuacrYu usiosrilfiuuurlarlrJ
,,4

9t'|l|l?alttagno{yl
s i ad q - iao o . 'Io ufi qor n qfr riluilo frufi fi 6vrr'rua qsqer oionr: rfi Er tr'l{lrtun'u fi fl nu r

9 9r I -

rTufi rfi uu o',n il o frudru crnlilolnffifilrfl uilof,udsuandorfi fi nlruffuuil:rurnfi qo fi nr:

nl6uuurJarotiruanr$rrionlu,.ul,,araorufi riruilof,udruanmqiirJrcrnadurfluilnfru

fisisu{rsnrfifinr:njduuuilarld#ouurn unsilof,udrurdonrfi.rrinfinr:nlduuurjaslddr

ruashiurnfn

s. t.z uuu{luuofi ,nr'rrausionrrnurn:oinr:rfioTr'l{lr

l) Han'r5arn:'rsrfilof,udqrandorfifr6vrf;nasionr:rfinb'lt'Jrrft z ilof,u

d'ril't:odgluaunlrfi,nrrastunr:nurnrsinr:rfinb'ldhdrm:-unr:fnulo$udo'u

Y =-71.883+4.33E4-0.0003554-0.6914-0.lEE4-0.0703Xe +0.006160!+0.66918qX,Copyright by Mahidol University
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