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The objective of the research was to analyze locations to build check dams with 

concerned communities that utilized the water for agriculture and consumption. The study 

site was teated in Pakla village in the 5.71 km
2 

(3,568.89 rai) Huai-La watershed in the 

Mekong River Basin. A Geographic information system (GIS) was used to classify land cover 

and a ground operation was carried out to collect missing data and to validate the output. 

The physical and biological factors that affected stream flow, soil erosion, and soil 

sediment translocation, such as watershed class, ground cover characteristics, slope, and 

complacent concerned communities, were used as primary factors to classify the suitable 

zones to build check dams. Results showed that areas for check dam construction were 

classified into 4 levels, very suitable (732.20 rai - 20.51 %), moderately suitable (2,052.46 rai -

57.51%), less suitable 650.16 rai - 18.22%), unsuitable (134.07 rai - 3.76%). Representatives 

of communities were asked to identify suitable areas for check dam construction based on 

their experience during the field operations along the stream. They selected 20 locations, 

none of which were in the very suitable area identified by the use of GIS. 
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" 'U q , 'l 

e-!1CJ~'UJ1i;htJ1':i (Check dam) fie:i ~.:ine:i?1~1-:i'IJ11.:i V!~ti ~'U'Yl1.:iJ1 zj-:itJn~liJ:;~'\Ja1~1v 

a1tJ1':i'U'W1~b~n 1 'W'U~nruvlb lJ'W~'WJ1 V1~e:i~'WvlvlnFi11J.J'11~-ti'U?1-:i 1 ~?11i1Trn~nl'l~ne:i'We:ici1~ bb'1:; v v 

V11n6li1-:iv1J11 Vl'1 bb 'j-:J 1iJ:;?11m':iti'1l~'1e:im11 Vl'1"1Je:i-:iJ1 t ~i1'1.:i bL'1~nmn'Ul'l~ne:i'W 1J.J1VilVl'1'1-:i1 'll-X'U 

mi b '\Ja1J11>1v'Uci1.:i 1~CJ':iUbb'U'U"lleN~1CJ ij 3 i;ln~ru:; 1~bbrl ~1CJ~'\JJ1a1tJ11bb'U'U~?IJ.J~?l1'\J e-l1CJ~'\J 
v 

J1a1tJ1':ibb'U'U~.:im1':i bb'1~~1CJ~'\JJ1a1tJ11Lb'U'Um1':i 

~'\JJ1a1tJ1':i fie:i VIi.l1CJ~'WvlV1tl-:ivleici'U'Wvl?1.:i 'U~ nruvlLlJ'U~'Wn1L'il~"IJe:i.:i~1CJtJ1':i?11mL ':in 1 '11'\J v v 

1 Vfrulil ~ L lJ'W~'Wvlm "IJ1?1.:i-tl'W tJ n Fii;Jl.J 1 'll~h mJ11~ bb'1 ~ne-l'W'tln nFiru?liiu~ b V1i11~vl1i!~ b lJ'Wvl':ie:i-:i1''U 
v \I 'U , , , 

J1~'\J ?11m':iti~~ed''U bb'1~nmn'UJ1b lJ'WtJ~ii1rumn 11tJHLtJ'WJ1 t~~'W 
ciiiJ1 f'le:i ~'WvlVIi.l1CJV1~-:ivlb~CJ1-ile:i.:in'Um':i'U~V11':i~~m1J1 n'Um~~'We:icin'U119ltitl':i~?l-:if! bb'1:; 
' v ' 

Fi11J.J~e:i-:im11 'Wn11~~ n1':i tJ1~ne:i'U~1 CJ V11''V'lmmmCJ.n1'Vl V11'YlCJ1m6111.n1'Vl V11'YlCJ1mvliim~v 
' 

?1~1.:i~'W (Firufi1m11.iftJ':i~1CJ"!ltl'Uei-:iii'U~V) Lm~V11'YltnrnFiru.n1'Vl611il'l (~\lflJ.J~\lLn~a e:iJ.J) ' ' , 
., ' JI ,,j ,, ~ o ct 1 "• I 1 ' A; •• I .'1 ., ., 

fl1':i€J'\J1n~'V'l'\JVl\9l'\J'l.J1'11ti1':i VfJ.J1CJtl\l fl11 '1lu1~ CJ'tl'U fl1Wl'\Jn fl11u€J\lfl'U fl11'1\l1'\J ':ifl~1 , v 

'Yl1'Yl CJ1 n1ti':i':il.J"!l1~ bbi;\~~ 'lbb 1~a Bil 'U'\J~'\Jvl '1\l'U~ b1 ruvl b lJ 'UtJl'\J tl 1Lti~'UeJ\la1~1 CJci'1ti1':i b ~Lt €JeJ1'\J1 CJ 
v 

'll1~1mJul'ie:iJ.J'U~ve:ici1\lnFiru.n1'V'ltm~t.1:;m1e:ici1\ll'im~e:i\l\9l'1e:i~1u ' , 
1:;'LJ'IJ'11':i?l'Ub Vll31.niJl311'11>1~ '\.-1J.J1t.J '1\l 'j:;'IJ'IJ~1'U-ile:iJ.J'1~i1m1:u?11:u11ti 1 'Wn1':itJ1b oU1 ~~ bn'U v ... v 

~ ~ b\9l ~ t.Jl.J ~~Lb tJ i;i 'l LLm 'U ~~ fl1 'j LLi;\ ~1Lfl11::;"1.LJ e:i:um ~\l~'U~ L ~\lfl rui;l n~ru ~ 1~ CJ 1-ff 'j~'IJ'U v , 

fl€JlJoW1 bl'ltl~ Lbi;\~ 1 U1bLbfl'jl.J~1L ~1ii~tll'i1-:i 1 vl'WtJAJ'U1;'\J b U'Ubfl~eJ.:iiie:i 1 'Ufl11~1L U'Ufl1'j 'W~BJJ~'l 

LL?l~-:ie..m 1 'U':itl'Ue:i-:iLLe.i'U~L ~-:i~1L'1'ULL'1~-U'e:i:u'1 mJ.J11'ltitl':i::;".:il*11'l1\l qvi1~n1'!-1'\J~ 11 L Ylm u'W-U'e:i?l'UL Vl\31 
" '\f , I 

t111tJ1.;rt'\Jfll'jlJl~~'U1 '1LL'1~vl1L U'U\l1'\J~€J 1 tJ 
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\lltleLJe:JlJr;J fie:i eLJe:JllffYl-rvm1m 1 ti~tl~VI~ e:i~t.rvfln~tfitn Y1-rvimm'lJe:J~V1'111 tn1u .if e:ilJr;ilii1~., 
.u \J '\J " I 

~ L M t11'1le:i~ 1m~e:i~lii1~ 1 ~~~~uh ~~1 L 'Wu m1~vi tn'll e:icJ1~ L llt1V1111viV1~1 °l.l".i~'U'U~11 ~'UL Ylfll 

.n:Wm~\91~B'LI 1~Lbn ~tn'LI~ 'Uflfl6'1 bb6'1~~~·1m~~i1m1~1Lu'Um111'U1111 ~viLn'll e:icJ1~LU'LIV1lllV1V1li 
" ' \I 

u-ruu1~oLJBlJ6'\~~VllJVI Vl~BoLJBlJ6'1'Ul~?i1'U 1 ~i1fl11lJVl'U~~tl LV!tloLJBlJ6'1~~ b&llJ 1~L~tJVl1tl ~1111".i~ 
'I 'U 'U '\J 

t.hm 1.ffu1~ 1ti'U'LI1 'Um1tJ1~m'LI~1'U bb6'1~LU'LioiJe:i11;;:i 1 tJm1'U~V111i~m1 
" 



~ 
'U'Vl'VI 2 

n11~ffl.':11 L~fM fl1Tt.b:mn\Jl1oU1~UU'111'1'UL'Vll'l.flijl"l1'1\Jl1lLfl)1~~'Vl1~'UviLmn~m.JL~vfl1)'1~1.:J 
' v 

~1f.lt9i''Utl1~15111 u~'Livi~inhH1t1m ~1ua'U1 L 'V'l~nm.:i B1b.flv L "ll~L~tll.l ~~'Vli~vum1"ll51i1 i1~~n'l':l1 
' ' ' 

L ~ v 1 Vf V111u5~-Ual.la'Vl1~n1t1.n1'V'I :S1.n1'V'l"llv~~'Uvi~l.ltl1Vf1 tim 11l.l~~.LJ'al.laL ~~Ll'l1'l':l~n-o;i LLa~~ .:iril.l 
'll , 'll d.t 

"lleM"lll.l"ll'UfiliJ1-;;i1nVf1t1m LL~Tvhm1~~v\'1 ~~LnULU'U~1'U.LJ'vl.lal'U)~iJU?l11'1'ULVll'l.flijpj1'1\JI{ 
, dot 'll 'll 

~ fl'l':l1l Lfl)1~~'Vl1~'Uvi L 'Vll.11~'1l.IL ~8fl1)rlv'1~1~~1tit9i''Utl1'11Li1) l 'U"llvU L "ll\Jl"lJv~~l.ltl1vb tim '11LL 'Ufl 
' 

~'Uviviiif111l.IL 'Vll.11~'1l.l l 'Ufl11~ ~'1~1.:i~1fJ~uJ1~~ 1 m~~tl~mru LLa~riru.n1'V'I L ~vn1V1'U~mvum1 
' 

11.:iLLt.J'Utlfot11.:i ~~'U1m1e:i'U-rn,;V1-'r'V'lt11m511l.l"ll1m'Uvl'UviLL'Vl~~n1Lu~~'UJ1Vf1t1m 1~ti~~rn~n 1~ 
' ' v 

11U)1l.JLL 'U1~ ~Vlfl'l':ln )1l.J5~.:J1'Ul~ tiviL~ fJ1oU8'l mtl1~tlfl\Jl1 m 'Ufl1)~ fl'l':l1L ~v 1 Vf LO~U)~ Lti"lltl '1.:J'1 ~ vi 'dJ 'I 'ti 'I 

... 
2.1 -Ut11mLa~f111l.l'Vll.11tJ"lJv~m1~~m1~l.ltl1 

' ... 
OA!J V V 0 

2.2 LL 'U1'1"11~1161l~11~1'Ufl1)'0J~fl1)\Jl'U'U1 

2.3 m1ii?i1u~1l.l"lJa.:i~ii?i1'U 1~?i1uL~tJ v 

2.4 1~uua11'1'LIL V1Pl.flijl'l1?1\JI{ m1~~v\'1~1'U.LJ'vl.la LLa~m1'1111-o;i.LJ'e:il.lm~t1~ 1na v ... v v 

2.5 6"n'l':lru~vf11 tl"lJm~uvi~l.ltl1Vf1t1a1 ~~'Vli~e:ium1"ll51i1 
' ' 

<Cl Q.I d .d I.I I.I CV 'II ,,, A ,Jf d d V 

2.6 .:J1'U1'0J tJVI LfltJ1"lJv~~1'U fl11v'U)fl'l':l\Jl'U'U1 LLa~fl1)1 Lfl)1~'Vl'V'l'UVI L 'Vll.11~?1l.l L 'V'leJfl1)'1)1~ 
' 

~1tl~'Utl1~1511 

Q tW • ~ 
2.1 'Wt1111LL~::f11111V1111u"llv-:im':ilil~n1'-amJ'W1 • 

I ~ ct x .J f .J d .J II V 4 Q.I ~ .r:::i1 3 I ca.I Cl.I ' 

~l.l'U1 fleJ 'V'l'U'Vl'Vl'U1tJ'Vl'U.:J'VlLfltJ1"ll8'lflUfl11U1'Vi11'0J~fl11'U1 lJ"lJ'U1~"lJ'UeJ~flU1\JIQU1~'1.:JflLLa~ 

fl11l.l~e:i.:im1 L 'Ufl11~~n11 tl1~nau~1t1 V1-'r'V'lt11mmt1.n1'V'I 'Vl-'r'V'lt11m:S1.n1'V'I V1-'r'V'lt11mvil.l'LI'l':IV , 

'1~1-:i~'U (fl ru~1m11-tlt11~ 1ti'lltl"lla~l.1'4*1) LLa~V1-'r'V'lt11mfJ ru.n1'V'1:S1 \JI <'1~ril.l~.:iLL 1~'1 al.I) 

., ,.f ..Jv li' o _. 'I" L ' J(. .'1 ., ., 
fl11eJ'41fl'l':l'V'l'U'Vl\Jl'U'U1a1511 'Vll.11vtN m1 L '!ltl1~ tJ'!l'U m1Yl'U°rl m1uv.:im.1 m1'1.:i1'U 1fl'l':l1 v 

VJ-'r'V'I t11 n1511l.l'!11~ Lrn~~.:i LL 1 ~~ e:i:iJ u'LI~'Uvi?l.:iu~nruvi L tl'U~'U n1L u~"lJe:i.:i~1Vf 1 v~1511 1 Vf v 

Lte:ie11'U1vt11~ 1v'lltl~e:il.1'4't':IV mh.:ii'.ifJUJ.fl1'1"1 L 'U1~v~v11e:iEi1.:i~m ~eN\Jlm1~ 1 ti 
Ln't':llJ ~'U'VliLLn1 c2s39) hilVfum1.1-uv.:i "~:1Jtl1" 1111 V11.11vfi.:i vrti1v~'U~(1~uu)'Vli1.:i vtli 

.... l;' .. 'I.! ' ~ "' .... ' .... ~ .r ..1...1 
'1111m1t11 1.1'tlt11111 u.iLL 'U'Ut:l'U "lJ'Ut1~nu1\JIQlh~".:iFi'tlt1.:im1'1111 m1LLa~L ut1vr-U1vv.t1VJ'Vlu1~nau~1 v 

Y1~vm1 mmv.fl1Yl Yl~Ylt11n1;i1.fl1Yl VJ~vw1mf'lruf"11m1tiu1~1v'!ltl"lJt1.:i1.1'4't':la ( 'Vl~Ylt11mvi1.1'4't':IV 
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~ ~ 1-:i~'U) bb'1~'Vl1'vm1mflru.n1V'l~i 1J1 ( i1-:i fllJ~'l bb1 vi'1 BlJ) 1 ~'UtJ cilJtl1~-:itl1~nBtJ;J'HJ'Vl1'mn m 
' ' 

b V1ci1d11lJnt1 mJmh-:in'1lln~'U -;;it1ij bBn~mmfom~ bL~Vl.:JtJ'VltJ1'VlbUV'11~LL'1~1i;lv5u1v b ~lJ L~lJ 1111 
\) 

'.i~'IJ'Uci:wtl1 fiv1~uu~-:iLnvi'1vll'Vl~-:i~ffifl1-:i~i1-:i~mnnV1mv1i;l'LLn ~'LI1il i11J11 fl'U ~'LI ~'LI Ld 
' 

mml"l Liiv-:i'Vl~B"ljlJ61J'U 11llnm ll'U Lfl'.i-:i~i1-:i"1Jv'l'.i~uucilJtl1 ijwu1~'11fl'rnf1v m'.i 1 ~tl1~ijtJ~mru ' ' ·~ 

fltu.fl1V'lbb61~'.i~ tJ~ b 1'11fl1'.i 1 'Vl'1"1JB'!tl11 'U~1tl1BV1'1'1tl1b'1lJB tl1~'1b U'U~1~lVlfl1d'YJ1'11'U"IJB'l'.i~U'IJ 
' 

murin'U hJ~bv 
\) 

fl1'.i~Vlfl1'.icilJtl1 ~'IL U'Ufl1'.i~Vlfl1'.i'Vl~V'ltl1m 1 'Ucilltl1LL 'IJUtJ'1lJtJ'11'U 1 t1~1 LB'! nci11f1a.n1v b 'U 
' ' 

~'U~'Vl~'l 61/cilJtlTv1~'! ~a'lijfl1'.i~Vlfl1'.i'Vl1'vm1m111v 1 t1cilJtl11 ~i1lJ~'U5zj'lnmLr;i~n'LI 'Vl~m lJ'Um'.i 
I ' ' 

"5'Vln1';j~'U~bbU'UtJ'1lltJ'11'U b~B 1 mi;lmrn~\9lbb 'IJ'IJ~'l~'U (Sustained yields) m'.i'<ilVlm'.id LU'Un1'~ 

'<ilVlfl1'.ib Yl tJ'l~'U~'Vl~'l 1 L V'U nT;j'<il Vl fl1'.i~lJtl11 'U'.i~'IJ'IJ L~ v1 Lb~'IJ1.:J fl~'! m1"5'Vl fl1'.i'Vl1''Wm nJ"IJB'I LL~ '1~ 
~'LI~iim1mL1J1 n~1'ln'U li-;;iVltl'.i~'1'1r'i LL\91 n~1'ln'U'Vl~a L 'Vliiv'Un'U 1 'Llu1'ltl1~L~'U ~'1"51 L ll'U~B'liim1 

' 

fl1'.ifl1'1.JfllJfl11lJ'1lJVl'1"1JB'l lfl'.i'l'1~1'1'Vl~BB.:Jr'itl1~nB'IJ"llB'l1~u'UcilJtl1zj-:i L V'U" m1"5'Vl m1cilJtl1 LL uu , , , , 

i:.i'1:wtJ'11'U "Jl1 v L °li'LI n'U tl't1cim.1V1m v5'1m1~Vlfl11'Vl~i"ltJ1nJ~'ILL 1vi~BlJ 1 t1cilJtl1'Vln"/jiJVl'Vl~B'Vl n , , ' 
tl1~b.fl'Vl~B'111'1 LbtJ'U~VI fl11bb 'IJ'UtJ'1lJtJ'11'U~'I LL 'U1~'1bb'1~ Lb 'U1'UB'U b ~1B'l~'Uzj'ltl'UbL'1 ~ tl'U b 'Vl11~'Vl1 n 

m1~ vim 1LnvitJ61 m~'Vlu~ e:i'Vl1'Vl m mu11lJ"111~1'U~'Uv1\Jle:i'U1Vl \JlB'U'Vl~'l"IJe:i'!cilJtl1 tle:ilJa'!tJ!;l m~'Vlu 
' ., ' ' 

~BllJ'UVi\91B'UB'U1 b'1lJB (Lf1'1'.}lJ ~'U'Vl4LL01, 2547n) 

t1e:in-;;i1nd Ln'l'.}lJ ~'LI'Vl'fan1 (2539) 1Jle:i5u1vfi'I LL t11?ivi"1Je:i-:im1i;\'1Lii'Lim1~vim1ci:wtl1 11 
' 

LMv1-Ue:i-:in'Ufl11~ vim1tl1~'1 bb~ b llt1tl1t.J'U'VltJVl u 1nv11J1n'1'1a~uv1cilJtl1 bb~1rtnVlvi'li'u 11n'IJ'11'U~1-:I61 ,, , ,, ,, I 

"IJB'l~'U1il bb'1~6lf1ffW"/j!Jl1lJ~'U~1~'U 11lJ~'l~~'UL~VlVl'li''Ull1H '11ml'UnU'1VlUcie:ivtl1a'lci~'Uv1 
\) \) 

\JlB'U ci1-:i"1Jv'l'1lJtl1 bb'1~a'!a~1~1 v~1u111 'Uv1'1 Vl 1J1ae:ivi-;;i'Ua1'U"1Je:i-:i.J1vi '1fllL~v-;;i1n~'Wv1cilJtl1 1vi v , " , "g~ , 

nd~'IJ1'Ufl11fl1tJ1~ b 'VltJ bb'1~~11 'Vl'1 b 'UcilJtl1 zj'lfl11i;\'1b U'Ufl11~Vlfl11'1lJtl1'1~~B'lrl1i1-:ii1 "'"'vl1 , , vcv 

aci1-:i h ~-:i-;;i~vl11 ~ ij.J11i1J1'1BVlL1'11 ~'11 'UL~e:i-:iu~mru fltu.f11'Vm'1~1~tJ~L1'11fl111 'Vlav1'1tl1L'1lJB , 
LL'1~ L 'VllJ1~'1:W LL'1~ 1 'Ufl11~Vlfl11..J'1L U'Uv1'1~~B-:!1 oUfl11lJi fl11lJ'11lJ11flLL'1~'lh~'1'1.Jfl11tU"IJB'l 

\) 

t!~1L U'Ufl1'.i~vim1v1-;;i~ 1 ~'IJ1·rn bU1'VllJ1tJ Fie:i 
\) , 
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( 1) fll'lm1?1rnL~vtl11 'U~'U~cilJtl11 ~iJe:iv~?ll'IL vh~\l~vh 1~ 1~vm1Lnutl111l 'U~'UV11e:iLL Vlci-l 
\I~~ , ' 

Lnunntl1 Lba:::fll'lfl11fl1V1~b'V1Vtl1n'1ufi'U~off'Uu1w1ml"l L-d'U m1'lfonYl"11flfllJ~'U 011 hJv11mm'J1 ,, ,, , 

1"~Uflfl(llJ~'UtJ'U~'U~~B'UtJ'U'!JB-lcilJtl1 LU'U~'U ' . 
(2) 1 tJm1"5'~m1cil.ltl1~e:i-lm11 ~ihl11Vlfl1tJi;l1~1vi;l1liT~~ae:i~L1m 611-lV1mvn-lm1~l'lm1cilJ 

' ' 
J 1:S 1L ll'U~ '1~~ e:i-la~mmruJ1~mmntJm1lJ~t:i-lm11tJ'li1-l'l~e.J'U1~vm1Lnun ntl111Lb~1ua~uci e:iv 

1i.JL~ml1a\161i;l1tl11'U-tl1-lfll'ILL~-l1~vm\l?l~1-l e.J1v"11~ae:im11V1a'!lt:i-ltl1 (check dam)Vl~t:i~b~VffJ1 '\) ., 'V 

"e.J1m~1" Vl~ti m\l?1~1\ILLV1ci-lLnunnJ11nm'U'li1-l'l~bL~\I b'li'U ?1~1\ILzjti'U e.J1vVJ~J1 ?11~bnunnJ1 
LU'U~'U 

(3) m11-ifVJ~'l"J cnmcilJtl1VJni.J1~ b11VJ~'U\l::~ti-l L ll'U 1 u~1:1.1V1'1 n1'1J1 m11~ v Lu'l"J1::V1'1 nm1 
' ' 

ti'U-rn~1VJv11:1.1'1~Ln~m11-ifVJ-r'l"Jmm~Ln'Wn11~nvm-wV11tin1'1-lc.i~~'!Jti-lVJ1-wmm~'LI1Lba~n111-il 
' 

~ti\11::l1~1::1'.:i 1:1.11 ~Ln~:1.1ff~~~tibLV1ci\ltl11 'Uci:1.1J1 611\lb vi1nu b ll'Um1llti-ln'Uflru111-wJ11~L ll'Utic11-l~ 
' ' 

bLa::ti1\l~'UvJ?1111-wVJ~vrn1m~i;i nvi'1a1v 1~ij~nv111'1"Jn'1u:1.11vi'1V1iJ1~L-li'Ub~:1J1~ b-d'U m1i.Ja nth 
'V 'V '\) 

~'Uvl?1111-w~'Utl1i;l1li11 m1u1u~J1L~v Lll'U~'U 
'\) 

Oc:.21 QI 91 ~ 
2.2 Lb'IJ1'Vf'a::-a1"lfl'l1-a~1'Um-a~~nTl~'U'IJ1 

-w1::tJ1VJ?l:IJb~\l'W1::b41titj~1 Vl1\ILU'UUf1lVIV11"11?l\W;j~bbVl\l~\I 'Vl1\1Pln~1 oW\l11ruTUqJVl1~1~1 

tic11.:i1n~~~ a::L~tJ~~ll1'U VJ1-lbb'U::i1115m1LbflUqJV11~1.:i1 BV1\IL~vu41v UWVIEJ~ 11~!]1 

?11m1i;ii111 U1-ifufiu~1~ti cJ1-li;in~ei\1~1:1.1V1'1 n1"1l1m1 hlcJ.:iv1 n61i'ueHei'U ~-l 1 'LI LL 'Ul fl11:1.1fil'l LLa::~1'U 
':..J 'V ' 

b VlflUfll°ll1fl11 \l::~eJ\l?l:IJbVl~G'f:IJc.J(l vi'11~111'lb ~1 G'f1:1J11f;l~\l::bbflUWVl11~bbrt::neiu1:: Lv"l1'LI1~\l~\I . ... 

111tJVl'1\l~Vl1-lfif1~1 ~'Ufl11 VJ~(leJ\I 11rn.1m::U1'Ufl11Vl1\llVJV1f'11G'f~1 m::~\lbU'Uc.Jacl°1L~\lbL~1 ~\I 

'V'l1::11°1l'V11'Ubb 'U1'W1::11°1!~1~ Lb'U1'W1::11"11~1~ ~\IUUL U'U'Vlq~~ 1~1VLL Yi' 'Uelf1'il1fl\l::B1'U1tJ 

tb:: 1v"lltlLLn11~!J11 'U m1i111 uuijllii L ~m ~mJ'Ufl11lJL ll'Uei~ 1 ~~~'ULL~1 5-laeivifl~ ei-lnuVI~ n1"1l1 

·1·t"l"!'i . 1 ·'""""' . ,J,J ., bbfl::?l1lJ11tl'U1 u b°llL u'ULLUUBV1\I 'Ufl11u!)U~\11'U'!JeJ\IVl'U1tJ\11'U'V1Lf1Vl'!JeJ\I 

'W1::UTVJ ?llJ L~'il'W1:: L 41ei cJ~1 1~'V11 \l'V111U fi.:ilJn 'VITU1!Ji'Utl1~1511L U'UB V1\I ~'Vl1\llJ\IJt'U~\l:: ,, ·~ , 

LLm 'llu1uu~.:i LLa::w1J1J'U1th 1" 1vimo-w1::eicJ1-l~.:i th!JitJtl11 ~ei~1 tJa111'V'1~a:1.1\l1ru ~\IL °li'U 1 'Uei~~ 
L ~mll'Um1v-lu1:: 1v"lf'U1 ~LLnu1::"111'tl'UeicJ1-lfi'-l~'U mlJe:i'Vlm'ULL vi-l"ll1~ '1~1th Lrn~w'WfiYl"l1 (2544) , , 

1~11U11l.JLL 'U1'V'l1::11"!f~1~~L~tJ1-U'ei.:inufl11~Vlfl111Ji''Utl1 ffi~'W1::11"!f'Vl1'U 111 ~ij'V1'11VU1~ fl11 

"fl11~'1::ii!Ji'Utl1~1li111 u-B'1mfl'U1'UtT'U cl'1~qieitj~m1~n~1u1u.m~u~m'.11u~nru!Ji'Utl1 ;\I 
U'UVBl'l L -u1 LL ma U'UL -u1?1.:i;'U IJie:i.:iiim1tJri nu111'1V 1liii'UIJi''U LLa::tJa n 1li'Yl'Uzj.:i 1li'YlutT'U 11~n1 

\I ,, \I ~ 
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'111J1'H11Ji'l"I 1 Ul m~LLl'il'i'a'1i1n1'fU'1n'Vll"ILb'Vl'UL U'U1~tl~ ~-m 13Jvt11'lt1i!m1~"1i1t11 iXmmi'li1m11J"li1J~'U v , 

L U'U~'UIJIB'UVl~'1'lJB'11~'U'Um11 iXc.Jt11J1nu 'U'Uli111J"ll1~ ~'1V'1"1i1t1~'U'U'UL "U111J 1 iX~'1'Vl'11t1d1aLnl"lc.lt11J1n 
Bn~1t1 ;'1ti'1-rm~1'1nTrru1 H~hL~1 Vfa'1~m1~nJ111li~1mrit11t1" ( 14 L1J~1t1t1 2520 rl1Lna 

-a't1'U11'11rt ~'1Vl1~rt'W'U~) , 

Lb 'U'U~'U~'11°1~1J~1ti1111'1l1t1tJ~ ~'U~B'1tl1 n'Uci'1Li11'lJ'U1 ~ b~ n b U'U1~ ti~ I b yja 1-if Ln'U nnJ1bb'1~1'1~ na'U 

~'LI Hu1'1~1t1 1~t1J1~nmn'U H"il~6iil.JL-b'11Ul'U~'Uvh1iXfl11l.J"lil.J~mLc.l"UE.rnrnan1 tl~'161a'1i1'1 ~a 1 ti 
' 

61il1'WL ~t11"11Bl.J~'ULll'Uci'1~'U" "'11Vl-r'U~'U 1"~~'UBV'U1nru61a'1-b'1'1ci'1iX1 t1i!'U ~1 L ll'U"il~~a'1-rn~111 
' v 

1 iX~ L 'W11~'1~"1i1mn'U-rn~1m1l.J~l.J~'W H ~1'Wml.J~mJ1 LLrt~'U1nru~i1J1~'Unm161¥1'1c.J1m~n 1 

~'U 11l 'W~n~ru~c.J1t161ll.J~'U LLlJ'1~i1~1'U1t1tiavn1111l.J '11Vl-rrnL V1ci'1tl1~i1t11l.J1rutl1mn ~'161¥1'1c.J1v 
' 

"1°11161¥1'1Cht11'i''Utl1ci'16111'11l.J~B'1tl1 L yja-d1 tl"ll~rtam~ LL61tl1 LL'1~ Ltl'UnnJ1~1Vl-r'U61¥1'1 
fl11l.J61il.J~'W1iXn'U'U1nrui!'U" (11 i1'W1fll.J 2532 l"lat1a1\l"U1'1 rl1Lnac.J1'1 ~'1Vl1'"1L~t1'11Vlli) 

' 

"m1~\111UJ161¥1'1c.l1t11'i''Utl1ci'1611'U'Um 'lJ1 L 'UYr'Uffil°l1\ln11"1 LL'1~'U1L 1UJ 1n~ LflV'1 \11'181'1\l'U 
v 

61'1tl11 Ul'11l.JLL'U1'1'UL 'lJ1 \)~ 1~611l.J11fl~1tltl1rt'11U\111l.J1 V!GlL 'lJ1~'161B'1~1'U 1 'W"li1'1q~LL~'1 Lll'U61i1'1 I L 'U 

vl1'UB'1 "n~c.J'UL Vit1l.J" ~'1'\f L ~e:i"li1m ~l.Jl°l11l.J61il.J~'U1 iXnu(h~'Utl1ci'1Li11 LLrt~"li1t1~'U'V'J61i11'Wth 1,X vi 'V '\ '\I 

n~'U61l.l\pru1m~t1 L ~1 L ~e:J'1'11 n611m1fl~1t1tl1e:i v1'161~1L61l.Je:i1~1111;1e:i~~'1tJ V11 n'11'U'Vl~'1e:J'1~'1nci11 
1~t-Jri~ '1~1~tl1V1q~~1 tltll)U'm 'Ull1L~e:Jl.J b 'Vl1l.JLLV!ci.:i~'U I ~e:i 1tl 'Ue:Jn\l1ni!'Um1~\111ru1 tl~n 1lJ' 

~'UGl1.:IL61~l.J L ~e:J61i1tl'1~1°111l.JLL 1.:l'lJe:J.:lf\J~LL61tl1 L 'Ufl~c.l'U;.:I Ll°ltlvl11°111l.J L~ t1Vl1 ti 1 iXn'U'U1-b'11 11~!)1 
1 .r .J v ( ... '~ " 0 ... 

'U'U1.:l'W'U'Vll.J1LLrt1" 27 'Wn131\lf\1tl'U 2536 l'1'Utlr1f\~1n11'W\9ll'U1.f1'W1'U\111l.J1~11"111'111) ., v v 

"m1tl'1mLc.Jn L~e:in'U~'U~.:i'Vlmt1 'W¥e:il.l~.:i-rn~1V1ti1~'U LLrt~61¥1'1 top soil Ln'Um1l.J"1il.J~'WH v , 

'W~e:J1J I n'Um1tlri ntl1 e:J1'1'1~tlri n'11n~e:i.:iJ1~'U 1 tl Lm~ hda.:iJ1rn.:i e:J1'1'1~tlri m ll'U1tl\J\11 fl11 (") 
\I " \I " 

LfJe:J"ll~m:iJ1 LLrt~f\J~'OJ1tll°l11l.JLL 1-:le:Je:Jf\ 1 tl 'W~e:Jl.J~.:l~f\!Jl~f\e:J'U 111v1'v1'1t1,, (611tl' n.:11'U ntl1. 'Wq~.n11°ll.J 
2537) 

"n1111.:ILL 'l.11tlrtnV!n'huc.JmLU'U1tll'l111'111 (") L ~e:JLLm'lJn11Lnvde:i.:itl1LL'U'U~f\~LflVl'11f\f\11 v ·~ v 

nVIL~1~'1Je:J\ltl1 (Gully erosion) L iXtJ~nVl~1LLcJf\!Jl11JLL \J11~~U'W1V!c.i1'U~B'1tl1LL'1~ L l11~~U'lJB.:ILL 'U1 

Vl~1LLc.lf\IJIB'UU'U(tln1tJ LL Vl'11J'lltNl'l1il'li1) ih~vl'U61\lffl1v1'1mh\I ujmJi 1 Vln1J11Jl11Jl'l111J'11Vl L 'Vl'tJV\I 
v 
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~'U~lJ1C1.:iV1ra1u.eJ n LI. 'U1'V!ra1u.eJnn-o;i~-iJ1CJ'tl~'1tlfl11lJL ~1.!JV'ltl1Vh l Wo V!'1etl1'1'1 LL a~ Ll.~m~'OJ1CJ 
ti tin l 'll-o;i1n~mtl1 ~.:i-o;i~a~m1nl'w111~ L 'U~ti.:itl1LLa~-o;i~"li1CJ 1 ~Ln~m1~utilJ'lJm1PJ~nti'U L 'U~ti.:itl111'1 
av1.:iij'lh~~V15n1-w" (15 mnfl1fllJ 2539 Lfl1'1f11<j~fft-n15m1~t1Yl~~'Ub~tilJ1'Vl1lJL'lJ1'tl~~lJ 6J ~ , 

"m1'\JanV1ru1LLeJnu'U~'U~rn 'lJ11 ~'\Ja nV1ru1 LLeJn1P11mL 'LI1'lJ11.:i'lJe:i.:im1lJa1~imL'1~ L 'U~ti.:itl1 
'U " \J \I v 

'lJeNil L 'lJ1 L ~mJm n'U n11~'1'V1'11CJ'lJtl'l'V!U1~'\J LL'1~°1i1CJLnum1lJ:ff 'U 1'LI~'U111'11 El Gi1'U m1'\Ja n'V!cU1 
~ ~ u 

LLeJnu'U~'U~11u 1 ~l'l1L iJ'Um1'\J~n 1~CJ1vULL '\J~M'V!~ti'\J'jn 1 mL '\Jm 61 a~'V!i'.1\l'V!~B~B\ILL 'l.11 611V11'u 

Lb '\Ja\ITI611111 ~'\Ja n\Jl1lJ~€1\l~a'Un'UTI6111 ~" 
~ 

6!Ja'\J1~'V11'\J" (12 nlJfl1~'\JB 2521 Lfl1\ln11'V!'11\l~~'U1~'Utl1m.bt.J~ 18 LLii\91~'1~ eJ1LilmLiiLL~lJ 
' 

~\l'V!l~L"tlCJ-:iL 'V!ii) 

"m1'll'JffU1'Vl~LL 'Vl'U'OJ~~ti-:i'l-11tiv1-:ii1LL~'U 1~CJl'l1L 'Ll'Llm1 l '\J'W~m.1num1~~'U161111 L 'll1 L 'Um1d 

L~1'V!U1~th 1~ 611'1'\J1~'V11'U LL'1~~1mn'l-f\Jl1 'OJ~~tl'l~1lJn'U61'1J1'0J~'Utl1 bb'1~~~'U1V1"8'WJ1'l-f~)J 11'1 

tiv1-:itin~m 611V11'u~'U 1~~-o;i~'\Jan'Vl~LL 'Vl'U 1~~tinvhmmY'U fl1<j 1i~'Ll1mlPlL ~1~i1'\J1~ bCJ'tltlV1a1CJ 6) 

" " " I 

'V11\lfla~n'U 1'\J Lrn~m1'\JanTI61JflalJLL 'U1~ti-:itl111h.:i 6) L ~e:iv~~1~mLa~ 1~Lnu1'm~1f111lJ°lilJ:ff'U11 
" , I " 

t ., ., .1 ~ .d ~ I '1. I "" .d 1-1"1 ~ ,K .J t ,, .J 
'Uvn'OJ1n'U'U 'OJ~\Jl€1\l,fi1\lw1CJL'1n L 'Yltl'V!'U'U'U1~\I b u\Jl1lJL'V!lJ€1\I L 'Yl€1 rn 611 b 'U'W'U'Vl L 'W1~'\Ja n'Vl\I 2 ~1'\J fl!\! 

' v 

-o;i~\'111 ~tl11'itiCJ6) LL~'llmCJe:itin 1 LJ 't11f111l.!"1ilJ:ff'Ll1 ~'U~L1rui!tJ1'11CJ L '\Jm<jd'OJ~~e:i-:iv5u1CJ 1 ~J1'l-fI'l<j~ , dJ v 

rJ1 n1<j~'\J~lJ1rutl11P11lJLL V!ci\ltl1o1<jlJ61J1~'1~'1\l,j'U nL 'Vl<j1~iJm1\'11mCJtJ1'Utl1 L~CJ~L vh 1iJ5-:im1W" 
~ 

(20 lJnJ1fllJ 2520) 

2.3 nT:iiifl1ui11J'tliH~ii~bulllfl1'lJLi°la 

iJIPlCJ1 d1°CJ'Llii1J11 u.a~flru~ (2549) ~i1~1'U 1~~1m~v L 'Um~u1'\Jm111.:iu.t.J'Un1<j~vim1u1 
v 
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( 1.1) flci11~ihb'U 1Jl'11'LIL~vvtlJi'-r'U~nm~'VluJi'1'Utn fl fla11m itb~ 1v'lftl'Vl-rvm1m'lh 1li' 
, " , '\J 

1 'LIVf eN~'U zj" L ll'Una11~il'11'U 1Jl'11'LIL~ v~il~am~'Vl'UVl~a 1Ji'-r'U tlw 1v"ll'LI1~mvi1.:i'OJ1nm1~vim':i 
, 'II 

'Vl-rvm1m 1viv 1'Lifla11-d '111111ff;ij1LL'Limll'Lifla11clav 1Ji'Lll'LI 2 flci:u tl-:i~mmJl1v fla:um itJ1~ 1v"lltl 
, • , • 'U 

Jm V'Ufla:U~il'11'U 1Ji''11'LIL~ ti~1Ji'-rrnm n'.l~'Vl'U lV! tJV11 'l'Vl1'1'U1 fl L tia.:i'OJ 1 fl l°l'U fla:uti L V'U fla:UVl~fl~ , \J , , 

L-if11 tJ1 itJ1~ LrJ'lf'U1 'U~'U~ vl'l,r'UL"IJ11°111'1~ 1Ji'L-il1m-run 'Und~'U1'Utl11 1Ji'LL'1~l\11°111:U fiviLi:1'U LLn~ 
'II 

1~L-il11'11 'Lim1..ijvim-:i'Vl~-wmmu1H.i11a~11'11:u11mnuV111~LLa~a~111~'11m1'1LnuV111~afl~" 
fla:u~ Ln'UV11"1JeNu1tlL ll'LI fla:u~ilm1l.ITI m~eN"1Ja.:im11itJ1~1w1rwu1 LLn~'1m'Lin1-w"1JeNu11 'LI 

, \I 'I 'lJ 

il""u'U 1Jl~ L~m'11fl 1Ji'L-ii'11 tlLn'UV11"1Ja.:iu1uavAf .:iLLa~m" 1 ifla:u~Ln'UV11"1Ja.:iu11 'Um1-d1vm1" 
• • 'II 

Vld1Vl VILLm'.h 1~ LLn~ fla:UtJ-:i~ lv"llLJ'Vl1'1eJB:U 1~Lbrl fla:umitJ1~ Lv"ll'U1 'UJl1'UblJ'ULL'Vla'l~'Utl1 Jl1'U 
'II • ' 

m1Pint;1V!'l1'U LLn~Jl1'Um1ir'U'Vl'U1 m1 1vivmi:u~iia1'U 1Ji' '11'1.JL~ ti nci:utl ~a nci:urnJl~'U~n m~'Vl'U 
'U , \J , , \J 

'Vl1'1e1a:uJi'1'U'U1fl1 'Um1 ..ijvim':i'Vl~-wmmu11li' L ~a.:i'11mdam1..ijvi m1'Vlt-wv1mu11li' v111 i1Lnvi 

m11-tl'lh~ Lv"ll'U1 'U~1'U~1"1 LV1ci1d vi1:um 

( 1.2) flci:u~il'11'U 1Jl'11m~ v~1Ji't'U~n m~'Vl'UJi'1'Un'U flci:uerii'11'U 1Jl'11'U L~ti~1Jlt'U 
, 'U , '\J 

~rnm~'Vl'Uvi'1'Un'U'11nm1..ijvim1'Vlt-wv1mu11li' 1vi'LLri flci:um -tltl1~ 1v"lltl'Vlt-wv1mu11m 'UVJB'l~'U 
' 'II 

tJ·rn fla'Uvi'1vflci:u~Ln'UV111m i'1a v LLn~flci:uL~ ti'l~vi1 L tl'Unci:uffiJlt'U~a m~'Vl'U 1vitim'lvi'1'Ua'U • • • 
L ~B'l'11mflai'.Jm-:i~Vlvl1U1"U:U"ll'Uvl1 L mlJn'11~ 'OiJ~L-if 11 ULfl'UV111li'L ~B:U1 L i'1BtJL 'Ul°l-r1L~B'U • 
L ~B'1'11flfl~1~~fl~ 1~ b -LJ tl'U '11'1.J~'U~ b~tJ.:i~vi1i!mflaiJm1..ijviv11u1°1l:U"ll'Uvl1 L mlJ611:u1wL-if11 tJ 
Jf .... !'! JI ...1. 01 1" "" .. .. .... .... ., Jf .... !'! Jf ...1. 01 Lntl'161\WJ b'U 'W'U'Vl u1"!lll'lf'U VJL 'UB'l'11fl:Ufl~':i~L Utl'U'U'll°l'UVl1:Ubntl'l61m b'U'W'U'Vlu1"!lll"ll'U 

( 1.3) mi:u~iia1'U 1~'11mffo~1l-11~t'U ~rn m~'Vl'U nci:u~ila1'U 1m~ci1m~v~1l-11~t'U , " , " 
~am~'Vl'U'1'1nm1..ijvim1u1"1J:u'lf'U LL!Ji L ll'Umi:u~ilA11:u61'U 1" 1 m~a" m1..ijvim1u1'1f:u'lf'U 1vivmi:ueril , , , , \J 

a1'U1~'11m~v~a~i.'Un~:ud ~a 1) '1mu'Um1~nt;1a1m~vffi:u1~t'U~am~'Vl'U'11nm1..ijvim1u1 
~ L ...IJ/.., cv "" ..I ~I "' "' 4 ..I.,, o "" .,. ., 'Q1ltl1-:il"Jf1'(;1 'U'Vl'UflB'Uf11'1f1tl11'VIL u'Um LL 'Vl'U"IJB'l'1'11'U'U f11'jf'I f1'(;1 'Vl:Ul°l'J11J"ll1'U1qj'Vl1B1Jl°l'J111~ 

L~v1ti''Um1~~m1'Vltvm1mu1hl 1vimo-w1~Jl1'Um1..ijvim1'Vl~'Wmm1viv"IJ11'1l'UVJm~'U 2) V1u1v'l1'U , 

-w~'l.J1'111J'll'U L u'Una11~il'11'U 1vi''11'UL~v'V11.:iaalJ 1 'Um1~vim1u1'1111'11'U 1 'Uei~~ L..ij1V1i!1~-w~'U1 ~ , \I , 

'Qll'll'UL tJ'Uc!t ~fi1mmn 1 'Lim1~1L il'Lin'1m1111Ji1" 1 "lla.:i"lt11'tl'U Vtmvfl~ "~ L i1m L tl'Ui'Vlv1m~11J 1 'LI 

m1~ L ..ij1V1i!1~th hlvnft'U'11fl'VllJU1'U~'U q 1111'1'!1'1.J v111 ~L i11 '1m1:u L U'U1l1"lJB'IU1'1f1l'tl'U ~.:iJ'U m1 
" I " , 

~-w~'U1'Qll'il'U1Ji'L i11J1ii'11'U~11J 1 'Un'1m11Jtlih u'Lim1'1~1"m111Lih1" t 'UL~ei'l"lJa'lm1~~1111 
ll1'Q1J'il'U"lJfl'l'il11U1lJL ~1J~'U 3) 1~ L U'Ufl~ll~ii'11'U 1~'11'UL~tJ'V11'1elBlJ 1 'Uf111~~t111ll1'Q1J'il'U 
L~v.:i'OJ1n'11m1C'l 1 ii'~L U'Uf'l'LIVmn.:i 1 'Um1vi1n'1m11l LtlUf'l'UV11lJ 1""llm'il11u1'U 1um1Ltl~1vn1'1 

'II 'II 
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(2.2) fl~1!~?1-Uu?1'U'Ufl1'~~VlflTrn.:rTitnm 
' 'IJ ' 

b?l11fl'U5 ?IV1?111?1~ (11. tl. tl .) fl11l bf!J1~~~i1ci1'U 1191ci1mi1CJv'h 1 ml91-ila11'1vi'111°1rubb'1::"il'1bll'U 
, \I 'll QI 

' . 
J .::::., Q d CV I CVd V 0 .e.ijl I 

\91Bfl1111'1bbi:.J'U 'U1Vl11bb'1::\9lVJ\9111JbTIBfl11TI~'U1BCJ1'1CJ'ICJ'U bb'1~'i\IVIV11'11'Un':i~'U1'Ufl11fl111J?l1'U111J 

bfl~a-:iijad:u::vh 1-HVi11-:11tJ1i;)' b-i!11:uu~uwua-:i 1fl1-:im1/'U fou1CJ m11 bfl11::~flrui;l fl~ru::'lJa-:i • 
tl1~'lJ1'lJ'U~zj-:ii1~vi5TI'1 ~Bfl1111'11b~:u·1rn-:i1fl1-:im1 'i\l::vh 1-H?111111m 1-:i ~bi:.J'UCJV1Li~1?1 l'lfl tJci1tJvi b 'lJ1 

'IJ ' 

'lJB'l~i1ci1'U 1191ci1mi1 CJfii1"iJ1'U1'U1J1fl1J1BBflbb 'U'U 1fl1'1fl11~'1bb~ \91B'Util'U zj'I hJb YiCJ'lbb~'i\l::lJbb 'U11 u11vi 
'IJ 

vnm 'lJ1:U~ 1-Hm1?1-Uu?1'U'Ub vi1i!tJ bb~V'lb ll'Uu'i\l~CJ 1 tJm1u.:ruu1-:1Aru.n1TI'lJv-:11A1-:im1Bfll911CJ m1 . . ' 
'i\l~'Vh 1A1 'lfl11i1 bb 'U1Vl1'1vi:u::'11 b ~'i\1111 fl~'U fl11~ B?f 11nu~i1ci1'U1191?f 1'U b~ CJUBtJ '1 ~'I bb~l'lB'U til'U'lJB'I 

1A1'1fl11 'i\l::-d1CJ 1-Hif 'Uh 1191fi-:ifl111lb-if1h1'LI1A1'1fl11bb'1~i:.J'1U1:: 1CJ'lJuvi~i1ci1'U 1191?f1'Ub~CJ'i\I:: 1191.:ru zj'I 
'IJ 

'\11111 CJ fi-:111b'lJ1?111!11f;l?fiJU?l'4'UB~1'1 bb ~ 'loU'U b~B"iJ 1 b tJ 'U m1i11~ -:ivi b lJ'Utlij n~ CJ1'lJB'IU1::"1f1'lJ'U ~ B 

1fl1'1fl11 1!1vl1b lJ'Ubbi:.J'Utli)llii fl11:U::-d1CJ1mfl'S'lfl1'S1191.:ru fl11?1i1'U?l'4'U~'l~'U 
.::::I Q ' 11.::::i I 1 ii I ..::.ii .:;$ d I J( d t./ 

i:.1'1Vl'lJB'lfl111bfl11::Vl~1J?l1'U Vl?f1'Ub?ICJ flB fl111JCJVl'Vl~'U fl111JbOTI1::b'i\11::'i\l'l'lJB'lb'UBVl1Vlb'U'U 

~ I ~ d 1 d ~ ., 0 1 1 . '"' . I ~ ,% ~I "" fl111J?l'U b'i\l\91Buqj'Vl1bOTI1~b 1B'I Vlb 1B'l'Vl'U'I i:.Jn':i~Vl1bb'1~ Bfl1?1 'Ufl11b u'1CJ'Ubb u'1'1?1'1'Ub u'U'U1'UVl'lJB'I 
'IJ 

CV Q.I Q.::: II ..J cvcud'lcv cv cvl.I 

fl11'i\I VI fl11Vl1V'j CJ1fl1'51'Sl.J'lJ1\9l bb'1::?1'1bb1Vl'1Bl.J '1l'lfl111J?f 1JTI'Uli\Jl B fl 'Ubb'1:: fl'U bb'1::m 11J'1l'U'1lB'U'lJB'I 

fl~11~'Liatjnuvi.:rTimmvi1i~111ntJ L-li'LI vi~'U i11 bL'1::thhl 

a5~ LL?l-:imVil'l v (2554) m1i1ci1u~1111 'Wfl11'Vl1LL tJ1vi1-:im1~V1m1tl1a~1-:it-:i ~'LI 1VICJ"lf1l"lf'Ui1 • 
B1'U1'i\I 1 u m1~V1~'U h ?f BVlfl~a-:inrnL 'U1fl1111~V11 'LI m1m:::u1t1a1tJ1:u'i\11fl?i1'Ufl'11-:i111cici1'U 

'IJ 

VJB'l~'U b TI':i1::tl'S::"lf1"!1'U 1 uV!a-:i~'Ufiv~vi~t1n 'Vl1bb'1~fl111JIJi'B'!fl11'lJB'IVJB'l~'U\Jl'UbB'l~fl11~~'U fl1'Si1 
'U 'll v~ 'U 

ci1'U ~11l'lJB'IU'S~"!11"!1'U v-:i L U'U fl1'S L tJ VI n11-:i 1 ufl1111~V1L~'LI1vi vm1~a?111?1a-:ivi1-:i 1 'Utl1:: b~'U vi 

b~CJ1'1la-:i tl'UU1::'1J1'll'U zj-:i 1 m 'Ufl1':i~Vlfl1'Stl1~11J rl'U'lJB'IU1'U?l1'U fl~1 CJ BV1'1L U'U'SULi'S11J fl11 
'IJ 

Uflfl'SB'l'lJB'l"q1l'll'UU1'1..1?11'Ufl~1CJ 1viv 1 -&'1::uun11tl flfl'SB'ILL urn uuvi1-:im1 0 V1aju1'U'i\I:: L U'U~thvi 

L U'U'Vl1'1 fl1':i fl1'SU'S~'ll1ln L U'U fl11~bL '1-:J'!lvtl ni.m!Jl 111vivi1-:111'11 fl1':ii-:1111 m111 L U'tJ 'lll.J'll'tJ'lJ'U1VlL~ fl , '-' , 

Fn1l.JLU'tJLfl~vcy1~ m1l.J?11l!fl~ ~'IL U'Ufl1':itl~ifti1J11l.l~i.J1::-ql.ltJl ,,.,aju1'tJ 'l11L'1'tJB m1~fl'tJ lu 

'ql.l'll'U h1-r'U~Vl':i1'U L~tl.:J':i111'11.:i '1 L~tn tl'U~.:Jt!'U~1'tJ1'Ul.J1 fl'V'i tl LL'1:: ?11lJ1'S tl':i1'U'S1l.J~.:i~-ru~~.:J\.1l.JV1 
'IJ 'IJ 
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L-U'1l.11LU'U1~LUtl'U '";i~'U'U vh1i1Ln~fl11Ltl~tl'ULLtln.:i YH)~fl111J ~'l~1'Ufl111Ji fl111JL"li'1h 'Ylm~J~ 

m1?i~ m1v11.:i1'U b U'Um1m~~'Uri111J~1l.liiv'IJewql.l"1l'U 1 um1tllju1i~1l.I Ui:.J'U 1ri1.:irn1 

1~t1m1~~m1tl11~t1m1'1{1.:ic.!1t1"11~oml1 m1v11c.!1t1 b Yie:im1Lmt1J11LL"'1 0111 Lri11~~~'Uvl 

vl1 ntrvftm 'U fl11b~'U6111Til nu Vil.I ~"li1 t11~ ti "1l11U1'UvliJ~'U fl11 bn'l~1J11filn"'~1\.11 tl'IJ'U1~ b~ n-v11 B 
" 

~e:i.:itl1 ri11iim1'1{1.:i c.!1t1"1l~nvtl1bL 'U'U~1tl 1Yliit11Jb~t1nnu11c.!1mb~1 1 i1~TVl~D1'Ub U'U.ff 'UU'U 1~ 
L~tl 1.U1'1~ 1 u.niitl1~b'Vl?li:.J'11J.f1iiun lfl 11"1J11D1'U fl11'1~1.:ic.!1t1"11~0Btl11 'Ur.lnwru~b~tl1n'U1 i1m~'il1 ti 

'I \I \I Da:D~ 

1 ti'Vln~1i11t1 bb'1~'Vln'11'1J11 ~me:iuriolJ~'Uvl m1'1¥1.:ic.!1t1'1JB.:i"1ll.l"1l'UD1'U'11'Uni;i'1ti1 'LlU'il'ilU'U hJii , , , , , 
m1'1~1.:ic.!1t1"11~oe:itl11'UU~b1ru~vhm1tlon.Yh1~Vl1e:iu~b1ru~ml1 'il~vl1b V1iJe:i.:ic.!1t1u~L1ru1e:iu 

" I ti \I ti ii I 

V1l.iiJ1'Um .Uv11'U11.Ut11~ 1t1"11tl611V1-ru n11bnunml1 L vi1'U''U m1'1{1.:iri11l.l"lil.l:ii'U 1 i1n'U-W'UVi'l'.l1n11 
" ' 

..ij~m1~'U tl1bbn~'l'.l11~ 1~t11iV1trnm1e:iv1.:i~1t1 ., fie:i m1e:i'U-rn~'Vl-r'Ylv1m~ LVl~ve:iv'1i1'1:w'U1ru I , \I \I 

1~v 1l.I 1 tlvhmm ~l.ILL"'1511:w"111~'il~'11l.l11'1~'Llvll'i'1LB'l1~ 
" 

2.4.1 ,~lJ\.Jfl1,fl\JLVlf1flljf11'1t9l~bbft~n1,~fl'Vi1\i11J~V11~ 
'II ... 'II 

v .Q ~ d11 ~ X d ~ Ji dv ~ 
U'il'il'U'U .n11~'1J1~m1l.1'1:W~o'IJB'l1~'U'U'UL1?1'W'U'VllJl'U'U1 'W'U'Vlnm.:iu1 bbo~'W'U'Vl'Vl1CJ'U1 

' ' 
Ln~~'Ue:iv1.:i~mL 1.:i !Jim tie:i.:i Lrn~bb'1~.:ii:.Jo 1 i1'b i1'W1 'U~nwru~'IJe:i.:i.ilvYlu~511l.l"111~ ~1.:i 1 BTVi 

v'Vln.ilvtl1vi11J tl11 V1ou1V1-U'1~'U ~'Llmil.I b~v'Ll1 Vin '1l.1"1'U'Vl-r'Wv~'Ll ri~1~11J1~ri'Ll 1 'Lltl1~b'Vll31 :w~IJI 
' " 

b~CJV11CJ fl11'WCJ1mru fl11bn~~'Uci1.:iV1U1'1JB'lJlCJYlU~IJh-:i11~mh-:iriv'U"li'1'lbb,J'Uf!1 tl1LzjB~B b~B 

m1b~B'UJlCJ b~Bfl11'U~V111~~m1~'Uvl io i b U'U~.:ivl'VlnV1tl1e.1-:i1'U ~-:iV1tl1e.1-:i1'U.n1ri-r;j e:i.:irlm , ~ 

bvn"ll'U eNl"lml.l'V11"1l'U ~1l.liie:in'Umh.:i'il~-:i~.:i bri~e:i.:iiie:ivlLiJ"Uvliit1l.I bLn~1'!Xi:.Jftm11-tlt11~ LCJ"1l'Ll1~ 
I ... "" ' QJ ' q .. JI .,j.,j 

BC.11'1 n11'l'IJ11'l fl18'Uflftl.l'Vf o1 EJ'11'1J1'Vl1'11'VI CJ11311'11Jl1 bbfl ~61-:Jfll.11311'1\Jl1 11l.1'1'lfl11tb ~ b:W'UVl1'W'U 'VJ'VI , 
b'Vfl.11~'1l.I L Yie:im1 rie:ia~1-:ic.!1e.1~'Utl1~1511 ,j''U fie:i 1~'UU'111am 'Vll31.niil311'11J1i 

" 
2.4.2 t'l1':it'l'IJL'Vlfl.IJilfl1t=11J1{ (Geographic information) 

a'\'le.1 (;'l'IJ~'l~ ( 2547) 1m~l"i1'11n~m11J'IJB'll°i111 '111'1'UL'VIPl.niiPl1'11Jli H11 'VllJ1CJO'l , , " 
-Um,1fl1'1J1~ (object) L'VllJlfl11ruVl1eit111n!Jm1cl (phenomena) !Ji1-:i1 YILn~~uvliici1m~v1-Ue:i.:i 

1~v1J1'HV1~ei1~waal.lnu!Jl1uvnl-:iV1~-:i1vl'11l~'Ll6nu~'U~1fan1~vii"li1-:inmLll'Lll'i'1n1V1'U~ uft~vl1m1 

11'U111l'll81ln~'l'Vll.J~U 'Vl'U~1EJ Lfl~ B'l'Vll.11EJ'Vl~8'1fl 1r,l' n"'ru -w{ BlJ~'l'll Bl.ln11Eln~L~ EJ~'IJ8'll IJI() LL!Ji o~BV 1'1 
" D~ \f , 

tl1111~~Lfl'ULU'l.J'Vll.11~'Vll.i L~vni1 'lleil.lm;i-:i~uvl (spatial data) ,;'lBl'ilLU'l.J'!lvl.loL'l.J'StlU'U'UUi:.J'l.Jv! 
\I \f '\I " 

... I.I .J --
m~~n"' 'Vl'SB'llm,jnLLtJ'l.JVJ'S~'U'U~'illJ!Bn 
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2.4.3 ':i~'l.l'l.1"1':i£l'UL'VIAfliiA1£'11J1i (Geographic information system) 
'II 

i.!~b'Vl'V'l mm~~ (2545) 1::uu'11'H'1i.!bYll'1JJiJl'11'11J11 vi:u1v'1.:i b'Vlfl1'Ufa~v11.:i~1u 

rie:i:uYi1b1J1e:i1~n1Vlbb11 bba::1::uu 1 tb bbm:u~e:ie:imb uub~e:Jfl1TU 1b"ll1-Ue:i:ua m1~V1fl1'J;j1t.!"lle:i:uam1 
'II .. " 

1 bfl11:;-i.hw:;\.h:;:u1mm-Ue:i:ua b :a.:i~'U~bba:: bbi.'1 vi.:ie.m-Ue:i:uavi~ e:i"ll B'1'Ub VJ 1'11 t.!1'\.J bb uu~'1'U'Ui.'1'U'U fl1'J 
\J 'U 'U , 

11.:Jbbe.J'Ubba:;~vi~'U 1 "b~v.:i nu~'U~ ~1vb'Vl1J1if1:;uuf.'111'1m VJl'1fli11'11'1\JI1:;ij.:iflfl~via v L 'U fl~:U"lla.:i1:;uu 
, 'll 'll 'U , 

'111'1'\..!b Vll'lb ~Bfl1'J~Vl~'Uh (Spatial decision support system) 'lJ1::~VJ5.fl1'Vi"ll8.:J'J:;'lJu 

'111'1'\..!b Vll'1.fliil'11'11J1{a~~m1:u b ~11 'U fl11'1.J1:::u1am1 bba::1 bfl11::~-ila:ua bba:; m1:u?11:u11fl 1 'U fl1'J 
'IJ 'IJ " 

'1~1.:Jbb'U'U~1'18.:J (Model) b:a.:J~'U'vl"1fl-iJv:umLe.J'U~ LLa::-LJ'a:uaL:a.:irirum'V'l~'U'l L~v 1 m'Ufl1'Jvl1'U1£.J~.:J~ 
"' \I , I 

bnvi~'U b VJ fl 1 'U fav1:;uuf.'111?1'Ub Vll'1fli11'11rt!Jl1 b llmVJri 1 'U favrie:i'U-U1.:i1 vilJ ~ilmvfl11~w.i'U1'1.:i 
'IJ • 

u""u'U 1lJ:w1flirmLc;i:;ili1'w.i'U1fl11~ria'U"ll1.:i11 VI b ~1 'I.Ji:; fl vu nu~.:iil~th 1 'll'l.Ji:;ti fl1J11 m1u~1'U 
• 'IJ • 

I I <V CV .c:\ ~ SJ' SJ' 

m.:i1 'Vl'11fl'V1'11£.J'11"1l1 b"ll'U fl1111.:Jbbe.J'U"Vlfl11V11'V'l£.J1mu11:u"ll11J1bb'1:;?1.:iLnvii;ie:i:u Vl1'Ufl11bfl~IJl1 

~1'Ufl1111.:ie1'.:ibifo.:i ~1'Ufl11~vi1:;uubri~e:i~1vfl11ri:uu1ri:u m11-WVJ1 '\.J1:;'1.J1 LU'U~'U 

2.4.4 nT~'l.h~t1n1J11ezh:::uu£'11':i£l'l..lb'VIA.niiA1£'1(;li . " 
f111'1.J1:; v fl!Jl1offi:;uurt11rtmVJ1'1.fl:Dianrt l'li b via~fl~1fl11 b 'l.J ~ £.J'UbL '\.Ji;i.:i mi 1 -tl'l.J1dv"llt1 

• 'IJ 

~~mLc;i:;m1~vim1VJ-!'V'lmmu1 ~1tJbiie:i.:i1VJ£.Ji!'UL~:um't.!1'Ubb~11vitiil~t11m1 off~ n~11 'Ubb~:u:u~1-:i'1 n'U 
" • I 

'lh:;:u1rutl Yi.1'1. 2534 '1mutJi~m~a~w.itJ1'1.J1::bVJl'1 'Vl~v TORI L~b~mbtJ:;t11bVJfl1'Wfav GIS 

L ~a 1 ~m off (end user) b ~'Ufi.:im1:u~1l"i't1mc;i:; L-U11 "fi.:i1:;uu 1J1'1BVl"'Un11~viv11;j1'UoUB:U'1 Lb'1:;fl11 
'U " dJI \I 

Ln'UoUB:U'11 'IJ.fl1fl?l'U1lJ 1viti 1 off~'IJ~ b "lllJl-!fl~1~'UBi11J11u1~1 £.J"ll1 bb oU\lb ll'U"Vl L~:U ilm1~viv11 Lbe.J'U~ 
'IJ • • 

bb?lvi.:ibL'l..!1b"lllJI ~~\lvit.hvYiVi'n,;u1 L'1'UVJ1\lri:utJ1ri:u ~1tl1 ~1~1v zj"t11b-U1"1nu.e.i'U~?1.fl1-w 
fl:D'l.J1:; b VJP1:u11J111'11'1J 1 :50 ,ooo ii n11bnu-Ue:i:ui;i.fl1ri?1'U1:u 1~m1-a-bri~a-:iV11~1 bb 'Vlil"Yi nviVJ1\I 
'IJ 'IJ 

.fliJl'11'11J1i"1flV111 b Viv:u ( GPS) bbGl1U1 b "ll1'11:;uu'11'1JoLJ8lJ'1 ilfl11bb 'l.J'1.fl1'V'lt;i1tJ"1fl~l1'H Vi £.J:U L ~f) 
\J " dJI \t 

~111"'1fl1'V'lfl111i'l.J1:;1ti'11tl~~'U "lle:i:ua~1-:i 61 b V1~1'1 flnt11:u11;1161J11 ~Li1'Wfi\l'l.J1:;~VJ5.fl1'Vi"llv\11:;uu 
'll I 'IJ 

GIS bbc;i:;'l.J1:;1ti'11t11t.!fl111J1'J1"'1B'UUqj'Vl1fl11'4fl1fl~~'U m1~vim:ui11J1iu1V11v1nu1\l"llUV1 (TORI, 

1992) 

Arunpraparut and Tasaka (1995) 1-tl1:;uu1;111'1'UbVll'1.fliJ!'l11;1111iiLri11:;~Lm£.JuLVivu 
" 

fl11vl1fl1tJU1otl1.:Jriv'U LLa:;vt~\lfl1Wm~ni1:u'l.JVJ1'U'Vh 1l1 VJ1\l.fl1fl!J1:;1'UB8fl"ll8\l'l.J1:;L Vll'1L VJtJ ':i1:U~\I 
4 ' .. ~ e,J 4 CV .J .J' 0 I 0 I .Q 'J: .J 
1 Lm1:;vt u'1" tJVJ1\lfl1£.)fl1'V'I fl f) fl11lJ'11Vl"ll'UVJ €11" L8 €leJ1'U1 tJ \JI f) fl11'1J fl':i flVJ1 m tlU1 1 Lfl11 :;'VIWUVl , , 
U1 w nu1::t1:;'\.11\1'11flL'1'UVJ1\lfl:U'U1fllJ "'!ruu':i (2541) 1~i.11L VJ fl L 'IJ 1rt Eh:;tJ'IJ'111'1'1JL VJl'1fliJl'11'1IJli 

'II 

1., ..I tJ.J .I 1".I 1 ,,.J ... 'I 1"' 0 .f .J.J .J ' lJ1 "ll L VieJIJl'J1'1'1eJ'Ufl11lJL fltl'UbL u'1\l'!Je:J\lfl1':i "ll u'J:; £.J"ll'UVJl'l'U u1 lJ LL'1:: fl1'V!'Ul'l'Vi'IJV1V1L'1£.J'llJ!tl fl11 

'4fl~fl'U~L1ruL "!JIJl~m~n~'Uqa1J11th~1V'!J1LL i'ILL'1:;~'Uv1LL 'U1n'U"ll'U~Plii 2 nL'1 LlJIJl'J zj,:iyh 1 ~VJ'J1'llil\I 
., tl.,j tJ 1 "tJ 1 '.I- ' tJ .J . . ~ ' ' .'1 ., '1fl~{l.J:;fl1'JL rlfJ'ULL fl\lfl11 'lJ 'j:; V"ll'UVl~'U LLIJ!fl:: -s:;LflYIYIB1"'1~~'1m::Vl'UIJ!tl'1\Jl1U1 LLrl::u"'1V 
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~~1L ll'U \Jiam1~11.:i~i1J1'lJa.:i~1111'lh bb'1:::'11:w11rit111 tlL ll'U'li'a:w'1~'U\i1'U b ~m llmL 'U1vn.:i1 'Ufl1";i 
\J ... 

11.:iLm'U~~m1VJ:r'Vltnm'lhw'1'W~'U~ ~1'Uv'U:rn,;'11J11u1LL'1:::Pi'Utii~t1u1bJ (2545) m~1Thm:wu1bJ 
' \J 

m1'11111i11:rn~ 1n'1 LL'1:::1:::'U'U6'111'1'U L VJPifliiP11'11111 L ~a'1111'11J111'1'1a'Um1:w L tl~ tJ'Ubb tlmm11-if 
\J 

tl1:: 1ti'!ltl~~'U1 'Ub'lJ1J1-rn~1-W''U6'11111u1m~.:iLLIJitJ Yl.Pi. · 2539 fam~:w1 'U~'U~L'lJ1J1-rn~1-W''U6~1J11u1 • • 

fl~\i1'U L'lJIJlf n~1i'UTI~1J11u1L'lJ1'U11'V1~ L'lJ111fn~1i'UTI~1J11tJ1'1~n'V'lw LL'1::L'lJ1J1:rn~1-W''U6~1J11u1 
\J ~ , , , 

ciml1tl1t1 1 'Wtl 2543 1~~1bU'Ufl1) 1 'Uafl 3 ~'U~ bL'1::rl1'Vl'U~Lll1'Vl:W1tJ~liJ::fl~'U:W1~1LU'Ufl1)~11'U • 
L'lJlllf n~1i'Utl''11111ll1L~:wanVJn., 5-10 tJ 1 'WU'1'1U'W Pl'UV'111'1'WbVJP! m:wVJfvm1mJ11~\111:::'U'U , , I , \J 

'111'1m VJ Pi fl ii m'11J11m 1-lit'Um1 ~~mm1m"WA11m~ t1.:iliJ1naVJn.O t1"l.lmvr'U~vi'1VJ nmA"l.la.:itl1:::L Vll"l 
\J • • 

(Remote sensino) mtl1:::t1n1J11m'llm1~1Lu'U .:i1'lJti11'UnmL'1.:iLb'1~aVJn.Ot1 LL'1::L~atl1:::t1n1J11-U :::> , , , 

.ifa\jmLCJ'U~b:ii.:JL'1'lJ (Vector map) n'UbLCJ'U~ ~~ fl1Yl (Raster map) 1~tifl111otlbL'U'll"ii'1'18'1~1'U 

JJii'111'1'Ub Vll"l ( GIS Model) \11'18~'1'Ub .y;a~~vl1Lb~'lJvn 'Uf11)~~\ll1:wbb'1:::bll11:::1.:i fl1)L tJ~ tl'Ubb U'1.:J 

'lJv.:J~'lJ~L~ti.:i~a.0mL'1.:i LL'1::QV1flnti (Drought and flood risk map) LL'll'll1n~b~ti.:inm'1~.:i 
(Realtime) 1~ti1ima'ULb'lJ1m1:wf1~ 1'Lifl11~~v11 ~a 

( 1) Lll'llbb 'll'U"ii'1'1v.:iL:ii.:i~'U~ 1~ti 1-if.if a:W'1'Vl~fl'11flbL'U'U"ii'1'18'1 MM5 'lJv.:im:wa111'Llt1:wiVlt11 
\J •• 

;.:iiim1:wL~a~u mnn11 50 % Lb'1:::iim11-if.:i1'lJa~1.:iLU'lJVJ1.:im1 Lb'1:: 

(2) 1-if lllil~ t1VJ1.:i m ti fl 1Ylt11~ na'U ti\'1 ti A11:w'11~i'll 1::: ~'ll A11:w'1.:i n111 <tl'~~'lJ m1 
\J 

1:::u1mhua.:i~'U m1:w"li:w~'U61J8'1~'Uf111:W'Vl'U1 LL U'lJ'!Jv.:iVJ1.:iJ1 ~.:in~"l.111.:J~1J11 'lJvr'lJ~ci:wJ1 "l.l'U1~ . , 
~ d I ~ .J O .% O CV ,3 .J d CV ~ I QJ 1 1"~ II 

Yl'lJVJ~:wu1 "il.:iLLUU'11'1a.:imV1m::'11V11um1Ylmn1ru'Vl'UVJL'1tMflt1'U1VJ1:w"LJ.:i ~ti '!l'!l'lJ"l.lv:W'1 GIS: 
\J 

m1J111~1'lJ 1: 250,000 L~atJ1::Lii'W6'1m'llm1ru.Otm~.:iaVJn.Oti 1~ti fl1Yl11:w'lJa.:itJ1:::LVJl"lLL'1:: 1-ifL.y;a 
' 

tJ1::nau fl1111'1LL~'UU~'Vl1)~~fl1)LL'1::'11:w11fltJ11 tJtJ1:::tJf11J11otl!J11:Wl\llfltJ1:::'1'1fl~'U1ti\' 
' ' 

2.4.5 m':i:5'~'Vi1 s1u-U v11~ L 'U ':i::'U'Ua1 ':iau L 'VI A11iiA1a lJli 
... 'II 'II 

m.:iLLn1 '111ii.On~ (2534) 1m~m1:wV1:w1v'UeN\i1'lJ-U'a:w'111 \i1'lJ-U'a:w'1 ~a 1m.:i'1~1'1 
~ ~ ~ ~ 

'111'1'ULVlf'll~tl";i::fla'Uli11tJA1'U1:W'Vl~e:l'Vlt.bv-Ua:w'1 (entity) el'U11i1LLri UAA'1 '1m'U~ Lrn::~'l'UeM L°li'U 
\J ' 

m'111ti fl1fll'!l1 tl1::1'~m1v11.:i1'U Lll'U~'U vtmti 1~1 ;'1u11~1f11u1:wLvtci1-d '1:::~a'1iim1:w 

~lJ~'U5ni.i 

khanitha
Rectangle
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fom'1 b~E.J:1J~~1.:iPi (2546) ~1'Ll.ffvlJ'1 VtmE.Jn.:i bm'1.:ivi~v\31'UVJ1lJ'llv.:i.ffv:1J'1~'1nT1rn1:1J 
.... \I " " " 

H 1~m.ffv:1JmV1'11i1'Ll1~1'UnT~~~1m.:ia~1.:ib~v1~'11mJm-U1n.:i ~~mJ bb'1~tlfoth.:i1ru~E.J~1E.J " , 
n'1111~m'1Jtl ~1'Ll-ilv:1J'1 ?iv .ffv:1J'1'V11'vm1m 1 'Ll~'U~Vl~B~'Umn~bfiE.J.:i 'V11~tnm'Uv.:i 

'\ c.u \I \I 

vi'Ll1cM1'U -Um.i'1~1-:ij~bMtJ1-Uv.:i 1m~v.:i~1'lj ~.:i~'1'U h a'U 1~bbri '1m'W~ '4flfl'1 bb'1~~'l'llv'l~nmJ 

vl1b 'W'Wn1JJJlJJJlJ ~~bn'U vci1.:Jb U'UVllJ'J~VI~ nmJ~~fnJ nrnJ'1¥1..:im1:1J~lJ~'UB'llm-ffvrn'l 1 ~ii 
" " 

fl11m zjvlJ ltJ..:il'ivn'W '11m'rnfl'WV11 b1EJn 1 .if bb'1~tl1''UtlJ..:i-Uv:1Jff~'lV1:1J~V1~v.if v:1J'1lJ1..:i~1'W 1 ~iim1:1J 

2.5.1 
d~ 
'VI~-:) 

, " " 

~:ml1~1EJmn6tlv'Ub6tl~~'W~~..:ivci u1'Uthrnn ~1U'1'W11 ~~nm..:i a1b.nv 1"U..:ib~tJ:IJ , " 
~..:ivi1~vum1"1Ju1-U (n1~~ 2.1) ii~'Ll~ 3,568.891~ Vl~v 5.71 ~1J1..:in1m:1J~J Vimvi-Uv-o;i~'IX1tJfi'1 , 

(U1'U~'l'W1) Vi1311~-o;i~'!X1tJtl'W(U1'U~'Uvi1bnltJ'W) Vi131~~1'WffeJff'il~bb~tl11 'll..:i Vil31~~1'W~n-o;i~'!X1tJtl1b~1 
" 

(U1'W"ll~61lv:IJ) 

.,.,.,.,,...,v 1 : 1~.000 

• \hWv., ~"'"l_______J~,, 
0 1.G.Z.:53.2.!JO 6..500 9.75Q 
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2.5.2 i1n'tlru::-oih.h:m'lf! 

:W~n~ru~.fl:iJi.h~L'Vll"1blJmvitirn'lJ1 th~ne:i'l.l~1vm'lJ1a~ ., ~1 ., a~'l.Jn'l.J~11'll :Wm1ii 
\J " " I I 

m\9lbBEJ~'11n'Vil"1muat=i.:im:u1nVil"11~b U'U'lJB'llLbeJ\I ~~:W~n~ru~.flihh~ b '\111"1 bL 'l.J'l.J Cuesta fia~1'UVil"1 
" 

l'l~l'UaarnlJ'UV1u1~1-tl'U i1~11'l.J bbfl'l.J I ~"~~bb1hl1 h~ JJ:Dth~b '\lll"l:U~m~L '\llmiJLb'U1 L 'lJ1'lJ'U1'Un'll 

bb'U1.ff'U'M'U~1'U~1\I Vil"11~«'U~'11'U 1 mu~~tl'l.J'11'-J'1l'U :W~n~ru~.fl:iJ'\.h~b '\lll"1bL Li.:itiam U'U 4 U~b'Jru 
v , " 

2.5.2.1 'l.J~b'Jru~mb~\lb'lJ1 (Foot hill slope) 'WU'\111\l\91€J'Linm.:i'lJa~«'U~ bfl~:u1nm1 
., . 

v1u~ii'lJB~l'l~na'U'\111.:itl1:u1nVia.:i 
" ., . 

2.5.2.2 u~nruVim\9lotl'LIL:U~sila'LI (Slope complex) 'W'l.J'\111~\91€J'Linm.:i'lJv.:JW'LIVii1 

'1'n~ru~bU'U.flb'lJ1Vl~m Vie:irn'lJ1 i1m1iim~i'Limnn-J1 35 bUff~b~'Ut9i 'l.J1\lbb vi.:ib iJmiJ'Lib 'lJ1tJ€J\91D1'LI 
" 

(Butte) b'li'U .flfl~'l.Je:i .fl'Vlt=i1\I u1~bbvi~i1ba1~'UL~'1bbt=i~m'U~'Um~~~m1~:u1t.1e:iti1*11u 
" " " 

2.5.2.3 U~b'JruV1u1mi'U (Escarpment) 'W'l.J'\111\ll'l~l'U€J€Jf1'lJ€J~-vr'U~bfl~'11f1fl11'-lm~ 
b'\llbbt=i~1e:im~e:i'U6li.:ii1bblitl11 'lJ~n\9lb61!1~~1'U.ff 'U'M'U . ., 

2.5.2.4 'l.J~nruVi11'l.J\9l~ne:i'LitlTW~'W1 (Alluvial plain) 'W'l.J'\111\IVil"119l~l'U€J€Jf1'lJ€J\I 

«'LI~bU'U~11'l.J~mblitl1 hM Lfi~1bnaq~J1vrmn J1:u~ 1 V1m.rr1mVf1:1J'l.J1nru~.:in~11 bLt=i~W~'W1 
\9l~f1€J'U:IJ1'1~'1'-l 

mii'\ll-r'Wt.11n'rn1ru (2550) bU'U'M'U'Y111tJ'q\91Lfl11'11 (Korat group upper triassic to 

period) i1-q\9l'M'LI~'U~1'U 'M'LI'Bt=iVi 'M'U'\1111t.1 Lbt=i~~'Uf111\9l:i.J'Ul'l~ne:i'U~'l.J(}:i.JG1i;i''l.Jn'U :Wi;in~ru~L~'U ~e:i 
., ., 

.c:i.:i 0 <di CV 4:::1 CV I Q. I l:f .di I ..::ii. QJ I Q 

1J'1'U1\911t'lbb~~Lf1€J'l.J'\ll~Vlil\91 b 1tJ\l\911'11f1Vl'U1 t.1Vf'Ut'l1\1'1\91(}\l'l.J'l.JG1\91 fl€J Vf'l.J1tJVf'Ub611'lJ11 Vl'l.J1 tJVf'U ' , 
.flw1u Lbt=i~V1ti1t.1~'U 1flm1\91 ~n~ru~~11 u1~'l.J1vJ1~ hieJ':i.Jtl1 i1fl11:1.Ja~:i.Ja:i.J'l.J1ru~1 bn~m1 " . . " 
w.:i'YlmEJ 1~1'Ubb 1~ 'l.J~ b 1ru~11'l.JtlTw\9lw1iHltJ'Yl~va11a~ ~~m.rr:i.J bile:i~tJ~1'U"l!tJ 'l.J1\ILLvl\l'W'l.JPlmLbt=i~ 

' " ' 
1'U.ff'U~'l.J 

~W1€JEJL'U.n:iJa1ml"1LL'l.J'l.J Tropical savannah "Aw" ~e:i i1'1i1.:im1:1Jlli1.:i'lJe:i~nwicJ'Ubbt=i~ 
" " "'I" 

nwi LL~.:iati1.:ib ~'LI 1~-tl~ i1'1i1.:inm.:i1''U v111 'Un~~au :Waruvr.fliia.:ibo~EJl'lt=iawitJ 
"'I" "'I " , " " 

2.5.4. l q~mt=i ij 3 q~ q~!!J'l.Jb~:l.J~\lbblllL~€J'l.J'Wq~.fl1fl1J n\lb~€l'W\Jl'11flil (5 b~e:J'l.J) 
., ., 
CV I 4 Q. d <di <di 1.1 CV I 4 CV ~q 

q~Vf'l.J11\91\lbLl'IL~8'1.J'Wql"1'1f11EJ'l.J(}\IL~8'1.Jilf111fl1J (3 L~B'!.J) bm~q~1€J'U l'l~bbl'lbWIB'l.J~il.fl1'VfUu(}\I 

L~B'l.JL11~1EJ'l.J (3 L~B'l.J) 

2.5.4.2 aruvr.flii aruvr.flfoo~Vl'lrtavitJ 27 4 v-ll"11L'ifrtL~va aruvr11ii~1aviL~v'U 
' " , " • ' \J , 
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2.5.4.3 tl~mrutl1r-h.1 LtJ~tJ\llmw1tJ 1,530.9 fai~UJ\ll1 •d'J-:i~t:-.l'U1>1m.nn~Mi~'lbbl'i 
' 

.di q .di Q..J .di d .J .di d .c:i. 

bVIB'U'W')~Jl1fllJ()'lbVIB'Ufl'UtJ1tJ'U bVIB'U'Vl~'U\llnmn'Vl~VlflmVIB'U?l'IVi1fllJ 
... ... 

2.5.5 otl'UfH\Jfl1Wfi11tA1 • • 
ti v I.I I.I tJ 

'1J'Ufl ruJl1'Wci:1-Jt11"i\'1 Lb 'U nm:1-Jm1n1V1'UV1'1J'UflruJl1'Wci:1-Jt11 "LJB'lfl ru:; m1lJ m1cim11 bb vi-:i 
'I , , , , 

tlJ:;b'Vll"l1 'Vlti 1~mLLJ-:izj-:i1 'U~'U~ci:1-Jtl1~1mn th:;ne:i'U~1tJ~'UflruJl1'W 3 tJ1:;bJl'Vl ~-:id ~'UflUJJl1'W . . , 
I.I I.I I tJ SI V I ti IJ II I 

ci:1-Jt11'1J'UVi lA - 2 '1J'UflruJl1'WcilJt11'1J'UVi 3 bba:;'1J'UflruJl1'Wci1Jt11'1J'UVi 4 
, " 'I , , 

2.s.6 "l1il~iJ113J 

~'UD1"1l'U1VI 1 Viru b U'UU1b 'Ut:U'i\l'W11ru (Mixed deciduous forest ) b U'U~'UU1~'W'U'Vl1'1 ., ., 

\llB'Unm-:ibba:;\lleJ'Ub Vi-Uu'UB'l~'U~ 11lJ~'l'U~nrumvii'LI~~~Bbb:iJtl11 "ll'lii~w•ie:i'U-LJ'1-:i~n 'llU~ 1~ 
bba:;Yi'll~'11~ru 1~bbn bbVl'I tJ1:;~ (ll:;bb'Un 611u1 (ll:;fl~B 1:1-Jnir'U n~111i:J61n-:i 1i:J1~ "1ai~'U~u1 ., v 

bnB'U~'IV11JV1bU'Uu11~i'U 2 (Secondary forest) ~~'U~1V1'1-:ia:1-J'l.J'V11'Uvh 1~(tb:;mru 'Vtl"l. 2510) 
. . ., 

'U1'1bbvl'lbU'Ua''lfllJTI'llVlB~1:;w-.i1-:im1'VlV1bb'Vl'U (Secondary stage) L1im"il1m1~~pVi-:i~1'1Jl1tJVi'1-:i 

bb~1 bb~1m-:iv11m1Ln~m iJm'LI~'U"LJ'U1vi 1 V1rum:;'<ilvim:;'i\J1c.ie:i~~11 tJ v111 ~Lnvia-:ifllJTI'll'U'Um'U~'U ., v 

(Rocky area) 

2.5. 1 th::"U1n':ibt~::t'lfl1mf1':i~~n1ilbb~::a'3fu.1 ... 
tJ1:;61J1n'fU1'U'l.J1nm ~e:ic.ia:; 80 tU'Ufl'LI~iiflil'11m1L~1Jt1CJ'1 'U~'U~ ii"il1'U1'Ufl-r1b~t1'U 

v v 

95 fl-r1b~t1'LI "i\'1'U1'U'l.J1:;'ll1'll'U 433 fl'U '11'LI1muLU'Ufl1B'Ufl-r1"1J'U1~nm-:ii'.i?1m"'am:;w-.i1-:i 4 - 6 fl'U ., 

tJ1:;61J1m'll1ti:1-J1nn-htJ1:;'ll1mV1~-:ib~n-ue:ic.i m1:1-JV1'U1tbi.l'U"1Jt1..:itJ1:;61J1m 30 fl'U/\ll111..:infoblJ\ll1 

B\ll11f11'H ~lJ'Ut1..:itJ1:;'ll1m 1. 7 Li.Je:iiL~'Uii fl1~111 'Uu'U1fl\ll'IJ1:;"1nmiibb'U11 UlJb~lJ<fi'U 
m1~n~1 'l.Jw'll1m'11'U1'Vlaj"il'Um1~n~1Jl1flu..:i~'U L~n 'l 611'U1 'VltyL 'U'Vl~U1'U 1~-r'U 

m1~n~1bbriJl1flu..:i~rnvhi!'U iiL~c.i-:i 1 o b tJe:iit~'UiiLvhi!'UmJl~'Um1~n~1~e:i 1'U1:;~'Uiruc.i11~n~1 
bl"l1~~n"il 'i\l1n-ue:i:1-Ja~'U~1'U1:;~'lJV1:iJu1'Ubba:: -LJ'e:i:1-Jafl11:1-J,J1L U'U~'U~1'U c "il'Li~ .) -w'U--.i1 

di \J .. "' 'U di .. 

LJ1::'ll1m611'U 1 V1aj'IJ1::ne:i'Um~-wv111 ~ ~e:ic.ia:: 57 -r'U41..:i ~e:ic.ia:: 19 v11LJ1::11..:i ~e:ic.ia:: 18 bta:~v11'U1 

~e:itia:: 61vic.iih1c.i1~bo~til'ie:itl 100,000 'U1'Vl zj.,:i'11'LI1V1ajiJV1d~'U~t1c.ia:; 98 m1~t1fl1e:i..:i~~'Uv11n'LI 

11c.ia:: 5 - 1 o 1 ~ '11'LI 1 Vi rub tl'LI~~'LI 1:iJiiLe:in'111~'Vl~ i'im1e:i-wti-wbb 1-:i..:i1'U'1-:iV1'1-:im1LnrnMc.i1Lyje:i1 tJ ., ~ 

fo~1-:i 1'LIL1im1 ViqJ 

'IJ1:: L VHU bba ::191! 'Uti111J LJ1 ::"111mci1'U1VIajtl''U~e:i1"11 '1'U1'Y!'Vl u fl"1c.inu"!f11B'11t1 

1vic.i..t11 tJ LJ1:: L V'Huvl~'U'VlBVltl'UlJ1 hi'tJ1V1'11tJflB ~llla'U'1B'I Vl~u'IJ1:;b 'WcU~'U'1tl..:!L~e:J'U"!l11U1'U"il::i'i 
L 1mL .U11~ 1rnHi~ n'U'W1~'WYJul"l1'1t.11 bn~ m1'W'U'l.J~~~nn'U ~~'l;'LI Lrn~ v'l'Vi11 ~'Vl nfl'Lii'im1:1-J L~ c.i'1n~ 

' ~ ' 
vi1'11t.1a''IY1l.J~1l.Jnt.1 u1'ltJ1~L'Wrunn~Y111l.J~1~qin'I L"lit.1 ll'l!if'l1Yl t.1e:in'i\l1ndv-:iii.Uv~1l.Jvi~e:i'!Je:im1 

tJfi~vl~uYJe:i~ni..im L"lit.1 m1tj~c:i m1~vc:i m1'11l.llJ!~IJi't.1bJ 1t.1-d1'IL'tl1'W11~1 LtJt.111i't.1 
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"\J1m.h~thIJb •1n 1v11'1"B~~~tJ bbl'11'UU"\J~U'U'11lJ1".m1-tltl1"\J1mh~'l.hIJb "In 1 'U'!i1~ b~B'U 'Wtl~fl1fllJ f)~ 

b~B'U ~~'Vl1fl:IJ b vi1i!'U b ~B~"\J1nc.l'U~~'!i1~ bL"~cJ'Uiitl~:IJ1UJUBV"~ hliicJ1vflBV~'UJ11:1J "l Vil 'Vlm.h 

e:i~1~11~L ~1 J1"\J1ntl1~tl1m "IJ1L U'Utl1vi'1~B1~"ll:1J"ll'U'11:1J11ti'111:1J1u11nfl 1v1 'UBn"\J1nd"!l:1J"ll'UV~i1 
'U ' • 

J1"\J1ntl1~tl1V1liu1'Uvi'l11tl1m"\J1nti1~ LnuJ1~1 vmmvh b U'UU1~U1VlliUTU '11lJ1)tl 1 m~ \Jl" B~ 
'U 'U 

~~tJ LL~1li'11m1ti 1iu~lnfl1~ ci1'U 1Vtru"\J~1 itl1"\J1nt11~tl1V1liu1'U L 'Um1e:itl1nfltL"~ 1 iJ1"\J1nti1~ 
v 'U • 

LnuJ1~1V"1'vl1fl1flLf)~\Jl)f))):IJ b'!i'U m1tl"n-U111-w~ 31''U6":1Jtl~V1~'3 oLJ11 ., bLl'ii1u1-lci1'U1BV"~ 5 
'U 

"1JB-l"1J:1J"ll'UviauJ1"\J1mLiitl11"ll~m1-nl 'Ufl1flm1Ln~m a1t V11J1vihluv:1J'111J11"ll-lm1 iL ~B-l"\J1n!Jl~-lil 
' 'U ' 

'Vl'Yl'rn1mu11:1J"!l1~ 1e:iv"~ 901~vn1'W11mL~11itJ1~1v"lltl"\J1n'Vl:r-wmmu11:1J"!l1~ i1rhrn~v 

1e:iva~ 90 hrnnT;JL oLJ11 tltnuV11Yi"!ltl1 L'!i'U L~~ Lb"~1'!Jltitl1~a~r1"1Je:i.:im1t-U'11 tl1-fftl1~1v"llU"\J1n 
' 

'Vl:r-wv1mu11:1J"!l1~ ~e:i~m1vi"\J~'l111tJ1itJ1~1v"lltlL'Ufl-!1t~B'U 1e:iv"~ 951.ffwmL"~m'UvittJ'U 

t ~m 'W~-lG11V1:ruV1-l ~:IJ t tJ'Uci1'U1 Vtru 1e:i va ~ 98 LLa~tl1~"!l1"1J'Uci1'U1 Vtru1ii tfl vtil~ 1:W L ~e:ia11.:i 
• v v 

61le:imL61l:IJU1'Ub~B'U 1vv"~ 30 "tf:1J"ll'UU1mhn"11~:ru-Uv:w""ll11a11L~v1nufi"\Jm1:1Jm1e:i'U:rn~ 
• 'U • 

'Vl'!'Wv1mu11:1J"!l1~:w1nvia~ ~e:iva~ 80 LLm:1~:ru.Ue:i:1J"°ll11aT';IUBvvia~ ~vva~ 20 m1t.U1~1:1J 
• 'U • 

A i.I V'Q.I Qi.I 

f)"\Jf111:1J~1'Un11B'U1f)~'Vl':i'WV1n1511:1J"ll1\Jl 1BV"~ 75 • 
"ll:1J"ll'UU1'Utl1nml'i'e:i-lm1vi"\J~L-U'11 'llilci1'U~1:1J L 'U m1-;ij'~ rn1'Vl~'Wv1mu11:1J"!l1~ ~ern" ~ • 

55 G11V1~u1'llLL uum1i1ci1'U~1:1J 'Wu111 'Urn1u1V111-;ij'~rn1r;i:wJ1m1~111i1t1n'U~.:i.n1fl~~ e:i.:iri rn1 
'U ' .. 

u~V111ci1'U'vfe:i.:i~'U e:i~rim1u1V111ci1'U-;ij-l'Vli'~u.a~'ll1~"!l1"!l'UVJB.:1~'Um111ilm1-;ij'~~.:iflru~m111rn1 

u~V111~:1JJ1 tLa~"!l:1J"ll'U'11:1J11tin1V1'U~nn1~Lifoum11-tl'l.h~fo"!ltl"\J1ntl11~ tl1~"!l1milm1:1J 
• ' d.J 

inmm1ilci1'U~1:w L 'Ufl11~~~'U h ~e:iva~ 55 i1m1:1J~e:i~m1ilri1'LI~1:w 1 'Um1tli)twi.:11'U ~e:iv"~ 70 

i1fl11:1J~e:i.:im1i1ri1'U~1:1J L 'Um1~~1J11:1Je.i"m1tli)twi~1'U ~e:iv"~ 60 LLrt~i1fl11:1J~B-l m1i1ri1'U~111 L 'U 

m1tl1~"ll16111~'U~ ~e:iva~ 65 v11'UUqJV11L~mnum1v'4~n~'Vl'r-wmmu1111"!l1~ 'Wu11 i1tlqiV11m1 
d .·1 v d v 

Lf)'l.J'tJB-lu1"1JB-l"ll11'1.J1'U:IJ1n'Vl'1~ )Bf.Jrt~ 70 , 
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" ,, 0 0 

l'l'U'U1a151';i 

' ,, " 
YM,;?i'n~ i'Vl1'1'11&ini.='l brn:::riru::: (2552) r.=b'Ui~titif"Utl1 r.=11-Urnm~n,;bbi.='l:::~~nTjiif'lJtl1 mll , , , 

a'Vlti1mb vi'3'111&i i11'11tl1bLi.='l:::w'U5-W'11 1Ji'tlwLil'Ue.Jfl'11L ~\l"lla'3m';i'1~1'3eJ1tJl'i'mJ1 fatJ'11lJ1';if1'11tl , , , 

1~mi1'3L "lltl1Ji'~'3d m1Pim~1~13l'U6Wl91J'U1 Lfl1'3fl1';i'Vlm-3'11ti~fl el1L.fle:Jb ;tJ'3m1 ~'3Vl1~b;tJ'31 VI~ 
'IJ 

vn1111mh-3~~LL'1'3 V!~B6llru:::~r.=:l1u11iJa\Jl'i1m11Vlfl"llB'3tl1vi11'Ur.=:l1u11(stream flow discharge) 

b vi1n'U 12 '1n'U1\31nb:u\Jl1n'U1Vi cJ1tJ'11mwfl~am1m11Vli.='l1Ji' ~af.Ji.='l::: 53.14 1 'U"llru~L~mn'U ll1 
'IJ 

J1vh 1 "Ur.=:l1u11iJ\Jl~flB'ULb"ll'J'Ui.='lBtJ 1.23 n-r:u/~\Jl1 eJ1tJ~'Utl1r.=:l1u11'11lJ11t1i.='l~tn:u1ru\Jl~na'U 1~~e:iti 
'1::: 81.03 fl11i.='l~i.='l'3"lltJ'3eJ\Jl11fl111 'Vlfl6lle:J'3tl1vh1 'Ur.=:l1u11vh1 '1tl11 "Ur.=:l1u11ffie:imm~'n~1 LLi.='l:::LL 'Vl1fl 

;:uL-il11 tJ1 'U~'UG'ltJ-3'W1fl~'3r.=:l1tl1:u1n~'U vh 1 '1tl11 'Uoff'U~'U'U~L 'Jfi!G'ltJ'3~'3r.=:l1tl1L ~lJlJ1fl~'U~tJf.Jr;'l::: 
43.98 

tl1~~~~ \Jl~TI~'U1'1111ru LLfl:::L'V'l'111 'V'lfle:Jm\l~ru (2549) 'V'l'U11 m1?1~1'3eJ1tJ~'UJ1~iai'U6 
~ , u \I 

Pin~1m1-W'~'U1.fl'V'11'U am~mlJ1\11fl'V'11:::11'1lv11~ ~'3'Vll~G'lni.='l'Um vh1 '1m1L\l~ruL&i'U L\Jl6lle:J'3~'LI1~ 
'IJ v 

1 'LI'u1L~'3-r'3'1.J~n ru?1a'3~'3r.=:l1~1 m ~:umn~'U~e:Jf.Ji.='l~ 0.08 LL fl~ 1 "UlJ1~'1.J LL'1'3\l:::iJm1 L \l~qJL&i'U L\JlL ~ll 
" :u1n:fi'U~e:Jti'1~ 0.86 

'V'l-3,;Plfl~ l'Vll?l'll~fli.='l Lbi.='l:::'J1~'U'VI{ ~1:::G'l"ll'Vl1flfl (2550) '11V1~'1.JeJ1tJl?i''UtlTviiJ\Jl:::fltJ'U\JlfltJ~ , , , , \I 

L~:ULL~1 ~1'Lii'<iltJ~'Utl11~Pin~1'V'l'U11 eJ1tJl'i'"Litl1~'3ri'3v!1V1'LJ1~1Jlm ~e:i-31 tlan 1~tJiJm1vl1'31'U\Jl1lJ 

V1u1~f1~Lll'LI~e:itJi.='l::: 40.36 6lle:J-3eJ1tJl'i'"Utl1~a~1-3~'Um 1 'VI~ i 
L~iai Lte:i'Vl1'V'lfl (2538) 1m-tlim,im:::ti::: 1nm vJan1V1'U~~'U~L~tJ'3ntJl'ie:in11Ln~LL~'U~'Ufl~ll 

'U~nruei'1L.fla 'Wtj'U ~'3V!l~'Umiai~u11:u11'11 L~tJm1n1V1'U~m1lJ-a''U ~n~ru:::m11-tltJ1:::1tJ'lltl~~'U 

~n~ru:::V11'3u1rui1ru\i1'U ~ n~ru:::V11'3tl\iwi'VltJ1 LLi.='l:::tl~lJ1rutl1eJm ll"Uvi'1LL tl1a?11::: LL fl::: 1 iri11lJ~ 
... ... 'IJ 

'V11.:J JI 1'U fl111 bfl11:::~fl~fltJ f.JG'1Vli1:uw'U5 1 'U fl11'Vl11U Lb 'U'IJ"lleN'1:Ufl1';i L tle:ii b 6il'U ~ bb~'U ~'U fl~lJ 
'IJ 

b~tJ-3 ~'U'Vl'fo'VILG'l~f.J';i (2550) fl1';j~~ m11'i''Utl11 'UB'U1fll'Pil:::~e:i-3v11 L 'Ll'Ufl11B V1'3tl1:::ru\Jl 

(intensive) LLi.='l:::iJG11'U~'JlJ\11fltl1:::"111'11'U 1~movn:::-q:w'11'U'U'U~'U~~'3ll1fl;ff'U tl1:::"111'11'U\l:::tl1:::?1'1.J 

nu.fl f.Jli11lJ'111&i ?ie:i .fl tJLLa-3 bL'1:::tl1vl'JlJ ~'Ufl'1:UlJ1 fl ~.:J;ff 'U fl-3\J::: hiiJ'Vl1.:JL~tJfl~'U'UB fl\! 1 fl\J:::l'i'e:i-3 

~'UYl~-3'1..l nrii.='lll~'U'U~ n rutil"Utl1r.=:l1u1';izj,:i L ll'U~'U~~1e:i'3-rutl1e.J'U 1'1iJm1l.l'111111fl1 'U nT~ ~~i'ULLi.='l::: 
'IJ , 'IJ 

nmnutl1afi1.:iiJtJ1:::~'Vlfi.fl1Yl:W1fl~.:J;ff'U L ~B'1~'1l.J 1 '1iJtl1 1~~'UL ~l.J;ff 'U \l:::~e:J'3'1~1'3eJ1tiiif 'Utl1 

(check dams) 1'U'Vlnr.=:l1tl1a1·1n1'Uu~L 1ru~'Utl1r.=:l1u11'VlnLL vi-3 L ~ti'11:::mim11 V1n"lle:J'3tl1m V1a-u1\Jl1:u , , 

c.l1V1tJ1~'U (surface runoff) LLn~L ~:Wfl111J~l.J;ff'U 1 '1~'U~'li1Vfl11'Vl~LL 'Vl'U"Umi1.:iriu~'11 Yl~Bl.J~'3flvf.J 

~fl\Jl~fltJ'U bJ 1 m Vlnn~ h.1~\JfllJ~'U~Lfl'l:HJl';i 1 mJ~nru'1l.Jtl1 \JltJ'U~1~ Bfl~~ ~~1Ji'v-3ile:i~n'U h-h'.111111 ~ , 
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- • 1 1 ' 1- ' .r .J 1 ' ... ... :: 0 
"" 1'Vltn 'U1 u11 lJ'VlCJ (2549) Vl1Lfil'n:::Vl'\/11'W'U'VlL'VllJ1:::'11J 'Uf111rnJ'1'51\leJ1Vl'l'\.J'\.J1'1151'l L 'WB 

'lh 1 tJ1 m 'Uf11111\IU~'\.J Lb'1:::~1'l~'\.J 1'Jn1'Vl'\.Jl'l~'\.J~08'1~1\leJ1V9i''Utl1ci1511 L fiaf1118'\.J-rfl~~'\.JU'1:::tl1 • 
1 'U~'\.J~ ci1Jtl1m.i'11 ;\ILU'UcilJtl1cJav"lJa.:icilJtl1'11"1J1tl.:i '1Tu~ 2 av"l 'UcilJtl1V1'1mLiill.:i ~i'.H:lrnV11 

, • , '\J " g~ 

L~a.:im1~.:i'VlmEJ"lla\l~'\.J '1'111 ~Liil'lvi::: na'U"ti'UsU'\.J 1 'Uci1J1 61.:i~i;i m:::'Vlu~am1lJ'11v.:i1lJ"1Ja.:iJ1vin 
' 

'11bb 'LI f) ~\IUflfili;JlJ~'\.J n1'Vl'Ul'lbflru6rlri1R:::bb '\.J'U LL'1:::1 Lfil11:::~~1LL U1"1Ja.:JsU8lJ'1'Vl1\lfl1f.J.fl1'W ;g1.fl1'W . ~ 

~i1~'1~8fl1)~\l'Vl'11V"lJ8\l~'ULL'1:::fl1)bfil~eJ'UtJ1tJV\:::fla'U 1v1LLO .ff'Ufilill.fl1'WcilJtl1 '1n'l'lru:::~\IUflfil'1lJ . . ' 
~'\.J bb'1:::fil11lJ'111'lotl'U"lJ8\l~'\.J~ 'W'lJrJ1 '11lJ11t1~1LL'Ufl~'U~~iJf'l11lJL'VllJ1:::'1lJ~8fl11'1~1\leJ1V~'Utl1 
ci1511aamll'U 4 1:::~u 1v1'Lbn ~'U~~iJR11m'VllJ1:::'1lJlJ1fl 1 'Um1na'1~1.:i ~'U~~iJm1lJL'VllJ1:::'1lJ 
'tl1'U ni;i1.:i ~'U~~i1m1m 'VllJ1:::'1lJuav bb'1:::~'U~~1lJ b 'VllJ1:::'1lJ bl'lCJ~'U~~i1m1lJ b 'VllJ1:::'1lJlJ1fl hi 
nT~na'1~1.:ieJ1v~'Utl1ci1511 Al'lbU'U~'U~ 22.03 m11.:in1'1LlJV11 'Vl~B 13,7691~ 'Vl~BAl'lbU'U~mm::: 
15.99 "lleJ\l~'U~~.:icilJtl1 ~'U~~i1m1m'V!lJ1:::'1lJ'tl1'Unm.:i ~1'U1'U 72.99 V\1)1\lnfaLlJl'I) 'Vl~a 

' 
45,619 1~ 'Vl~B Al'lLU'\.J~eJV'1::: 52.98 '118.:!~'U~ ~'\.J~~iJm1lJL'VllJ1:::'1lJUBCJ~1'U1'\.J 37.31 V\1)1.:i 

n1'1blJV\1 'Vl~B 23,3181 ~ 'Vl~B fll'lLU'U~eJV'1::: 27.08 "lleJ-:1~'\.J~ bb'1:::~'U~mlJi1m1lJb '\/llJ1:::'1lJ 1 'Ufl11 

OeJ'1~1.:ieJ1CJ~'\.JJ1ci1511i1'11'1.J1'\.J 5.44 Vl111\10b'1blJl'\1 'Vl~B 3,4021~ 'Vl~eJAl'lbU'U~eJV'1::: 3.95 'IJB-:1 



d 
'U'Vl'VI 3 

~5n1-:i~1ttiun1-:iAn~1 

iieiLJn·Hu ~'Ul?leJ'Uf11'j~f1~1 bb'1::1~m'j~f1~1l~!J ~\!.fl 
' 

3.1 B'lln':iru tfl~B.:iiiB bb~::ci!B:w~m-u··hm1':if>in·1:~n . ~ 

61403111 

3.1.4 -ifm.1'1L:n'lm"U'1lmm:wLLt:.i'U~'VIV11'j 1Ji\Ln ~'U-ifei:wm;.:1'U~'Ufl11:w'1'l ~'U-ifei:wi;:i V11'ltl1 bbi;:t:: 
cu 'U 'U 'U 

3.1.5 .fl1'1"1V111bViti:w Landsat 8 tJ 2014 
~ d 0 ~ d 0 

3.1.6 mmnn Gooole Earth '1::1?1'0JVJ'VI 15 38'52.37"N '1m'OJ'OJVJ'VI 105 37'54.0l"W fl11l.Jil:J 
~ 'U 'U 'U 

2549) 

Su = 3Sl + 2L.u+ Wscl (3.1) 

..I ' .f .J 
bl.Jfl Su = fl1fl::bb'lJ'U'j'Jl.Jfl'J1l.J L Vll.11::'1l.J"llfl\l'V'l'U'VI 

Sl = l°"i1fl~Lb 'U'Ufl11l.li.'11VJ-U''U 

Lu = i'l1fl~Lb'lJ'Uf11'jL~'th~Lv"!ltl~~'lJ 
"' "' 

wso = i'l1fl~u 'lJ'lJi'lJl"lru111'V'lal.Jtl1 
' ' 
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'11n'1l-!m1~-:imh11~~'111ru1'11n~l~fft.l1~'1-:iri'tle:i-:im1'1~1-:if.J1v!Ji't1tl1~1511 ~e:iLYle:i , 

'11~'1tlf111lJL ~1n111 Vm'!JV-:Jtl11t1'115111l-IL m 'Vl'1'VlmnvV1'311~L ~1 vh1~tl1~-:im'1~'U1~l-11n~'U LL'1~ 
'II 

L ~tl~ n~~ nv'U11lJ.Jf-:J Ll'l~"ll1n.W'11~1 'Vl'1'1-:JlJ1 n1Jcl'1tl1 zj,:i'iil ~'li1 V ~ ~tl1 V"lltl-:JLL V1'1-:itl1~v'U'11-:J L ~ • 
~m ~'Ui1a-:i vh 1 ~ml.l1ruLrn~flrufl1'Y'l"lle:i-:itl1~~u m1tl11°11~1 LL th~1'U~1-:i I mn1V1'U~Lnru"1mll 
1~~'lJfl11lJL 'Vlll1~'1l-I LL'1~:il~cl'1~'lJf111lJa1~qj"ll1~'3~1 LL th L -rJe:iri1-:itl1V1'1J n 1 ~n'lJ~1 bL tht?h-:i j~U1ll1 
1Lm1~~ ~-:i 1~11u11l-!'iil1rnrnm1Pims1'Vl1-:i1'11·rn11 th~ne:iunu'Vli;r nm1~1m 'Vl~~a Lrn~~'1'Vl1-:i • 
l'Vl tJ11'11'1 l?l{ (Scientific logics) 1?1'1 tl~'iil'Uth::'1'lJ n1) ru'lJ tl'l~1'VIU1'VIU1 tJ:il ~ f)1) ~'UJ 1~ L -U1~1lJ 
th ~'1ll-IV11~e:i 11l-l~-:i.Ue:ifi~L ~'U'lle:i-:itl'n1'111m1 tLa~erL ~ v1'1!1ru 1~mri1-:itl1V1tl'n 1 ~nu~1 LL thm1lJ 

' 'II ~ 

'lJV-:Jtl11'U'115111~tJI?))-:) 

3.2.2 f1n-~1il'l~1ttt.lcal?i1'l 6l 

L~e:im1tl1m1Lri11~~V11~'U~L'Vlll1~6,llb~e:im1ne:i?1~1\lr.J1v~'Utl1'115111~vm1iici1'U~1l-! 

'llv\l'lll-l'll'UU1'Utl1 n'11 ~\1?11l-111fl n1V1'U ~1?11 Lb tl·:i~1'U m 1l-!Vi\1Yre:i h'llv\l'lll-l'll'U 1~ tJ 1 -tl1~v~vl1\l'iil1n 
' ' 

~'U~ ?1~1\1 f.J1vnu~ ~\l'Vlliu1'Ut.l1 na1 zj\l'lll-l'll'U~i'lvrn 1'1?1~1\lf.J 1v 1 'U'iil~vi1 n~ ntJ'lll-l'll'UL ~v?l~m n 1 'U \I , , , 

m11-tlt.J1~1tJ'll'U1~ 

3.2.3 ~1t il1.m1-af1n-~1 ~1-a1" :5'~tnu 'll1t -U1i1tt t.1-al'i1'l 61 

~1bU'UnT~Pinis1 aTnlil :il~bn'U '111 boU11?i1 bb tl11?i1\l j 1 'U1~'U'U?l11?1'Ub 'Vll'l.fJlll'l1?1~{ bbm~ 
A ,.., iCf 0 A 0 ' JI .d 0 l 

1 bf111~'Vl'lJBll'1 11llfl\l~1b 'U'U n11n1'Vl'U~ bf1UJ6i1fl111l-Jb 'Vlll1~'1lJ'lltl\l'Y'l'U'Vl bb'1 ~ n1'Vl'U~f11f1~ bb 'U'U 'lltl\I 
'II 

LLl?ia~~1 Lb tl1 )1lJ5-:im1ri1-:itl1V1tl'n~1lJf111lJa1~qj LL'1~B'Vl5'Y'l'1'1JtJ{j LLl?i'1~1?i1 bL tl1 

O J d d 1 II ol II ~ o 
3.2.4 m-amV1'lJ~'W'U'VltV1111:~u.1t-we:im-ane:iftca1'l~1a1?1'U'U1mG1-a 

b~B 1~ Lnrusfi"lJv\lbbl?ia~l?i'1bL 'll1~1ll) ~ ~'Uf111ll L 'VllJ1~6'1ll Lb'1 ~fh ri1'1tl1VIU mL~1 ~\IVh 
A ,,,, Q cv3 

f1111Lf111~'V1~1CJL'Vlf1'Uf1~\l'U 

3.2.4.1 b'Vlf1Uf1n11lLf111~"1-U'e:ill~ 3 ij~ (30 analysis) aTv1-ru'llvll'1f111l-1'1\I fl11ll 
'II 'II 'II 

.., ..fd11"" J{ vJ/. ' d 
'11~'11'U'lJB\l'Y'l'U'Vl ~CJ '11'llBlJ'1°f'l'U~1'U lil1nL?l'Ui!'Ufn1ll~\I lJ1~11?11'U 1:50,000 "llB\ln1lJbL~'U'Vl'Vl'Vl11 

3.2.4.2 m11Lri11~~~e:i ~1CJL'VIA;uA15m1'!i'e:i'UV!u (Overlay) L~e:i1m~~'U~ 

L'VllJ1~'1lJ 1'Un11'1~1\lf.J1EJ!Ji''Utl1"1511 
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3.3 ff'j::u1unT';iL '!i'1::uu£'111'1'U L Ylrt'V11..:Jflilf11 '1Yl fl 'Ufl11rl1'Vl'Ufl~'Uvlvl L 'Vlll1::'1ll L 'Ufl1'l'1~1..:i 
" 

~1u9lmh~1511~1l!nU"llll"ll'Uviei1A'utu~1nl1~1u~1 • • 
"il1fl?l.flTV'l'U ruvn m1t11~ Lbfl'1'utl1 L YimnJ1fl fl tJ~1.n flt1v~"!l:1J"ll'UU1'U'lh mn LL'1:::1:::tJ'LJ'lh:::'lh 

., ' ' 
m t11 hJ?11:1J11tH1fl LntJtl11~L v:iv~Tiaviafl11:1J~a~m1t1a~"l1:1J"ll'U 1~ti btlYn:::'li1~n~LL~~ ?11L 'Vl\Jl 
\t , "'I " , 

b ~a~ '11 flih :::'\.J'LJ fl fl bn'\.Jtl 1~hj b y:j CJ~'Vl'El bb 'UTV11.;i fl 1''rn ~1~ c.J1 C.1"1!:::'1 atl1 Vl~vc.J1m.J?1:1J~?I 1'U'LJ~ b 1 W 

1'i''Utl1"11u11 ~.;ib lJmb 'U1vn.;i~tl1mLLfi1 -uuru'Vl111'f.;ifl~11 bbvJ"il~~"il:::?t11.;itJ~nru 1~ ~"il::: 11'1th::: 1tJ"l1U 
., ' 

"'~"' ~ fi':1J~1~ am1'1.;iVJ'ULL'1:::.;iuth:::mru~ '11n ~ "11:1J"l1'UC.1v:1J-rrnb'1::: hWuth::: 1tJ"l1tl 11:1Jfi~m1ii ~1'U~1ll 
" , , 1 , 

1 'Lim1~bb'1u11~-rrn~ncJ1tJ L~Vl~a 11Ji!u ~1~ CJ~~ 1~ i m:::tJ1'U m11:::tJtJ?111?1m Vl\31V11~.nill311?11J1fl 'LI 
'll , \I \J 

3.3.1.1 -U'a:1J'1'lJ~'lJVlt1v~"l1:1J"lJ'U L'li'U a1ru1Lt1l'l ~fl~ru:::.niltb:::L'Vl\31 '11'LI1'LI'lh:::"l11m 
" ' " 

LP11~~n"il 61.;ifl:iJ 'lh:::LTiru -W6m1:1J LlJ'U~'U C.n1'V'I~ 3.1) 
"" 
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.fl1'W~ 3.1 ~m.~mJ~'U~'U'Vl"l111"11'1.JU1'1.J'lhmn • 
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I ~ ~ I.I 

B1'1 bfl'U'U1V!1 tl'11 

3.3.2 ~1 b il'Um";i:5'~vi1tl";i:::6lf1fuJvt~u1'U 

~~vht.J<j:::'1!1fl:wvt"u1'Uu1'Utl1n~1 fl~-:i~ 1 1~mtb~"d:w b VivA''Llvt1'll1:::L~'Ui!ruV11bLG-l::: " ' ., 

LL'U1'Vl1-:inTrnm "1Ji!ruvt1m11.Utl1"1Jm'1l:w'1l'Ll 11:wfi-:iA11:w-W-:ivm l<i1"1Jv-:i61l:w"1J'LltJ1'Utl1nr;i11 'Llm1'1~1-:i 
., ' ' 

e.J1t1 b~B 1~'(j:!J'(j'l.J1m .rrt11:: fo"1Jtl'1-:i'1~ LL'1:::ih11'U~1:w t 'Um1~Lb'1u11-:i-rn~1 v~1-:iiiu1::~'VlB.n1-w 
'I \.I 'I \I , 

m V!Wtl1'Utl1'Utl1fl(;ll( 'U1mh~ Vi:w~1'1Pl) L U'Ufl1)~ ~LL 'U'U 1" L U'U'Vl1'1fl11 nci:WL tl1vt:lJ1tlflB'lh::!"IJ1fl) " ., ' 
tf1'Utl1nm 1~t1iim1'l11L'1'UBoUB:wm:a-:i~'U~"1JB'l~'U~ci:wJ1~1t1r;i1 «n~ru:::'Vl1-:imt1.n1-w «n~ru:::'t'.J11JJ 

" ' 
bL'1::m1tJ flfl'1:W"llB-:iY1"1J LL'1::1"i' fltJ.fl1'W"llB'l~'Llvi ci:wJ1~1mLr;i:::(tl~:w1ruJ 1e.J'U tl~:w1rutl1vh) L U'U 

' ' 
«n~ru::!"IJB'lfl1)'1J))tf1tJ LL'1::B~'U1tJLLi:..J'Llvivi1~1il1flL'U)::'IJ'U'111'1'UL'Vll31.flij13!1'1~{ (m-wvi 3.3) 

'U 

'l " " ' • I ""' ~ "' 4 JI .d " .I 'I .d'l " 
b~ tJ i:..J L "IJ111:W u1::!"/J:W :Wfl11:W b V!'U m 'I fl'ULL'1::: L'1 '€l fl'W'U'Vl'111'1 w1EJ b 'Ulil~'Vl bfl'1"1!1J"IJ'U 

'U 'I , 1 

boU1fi-:i1~~1tJLLG-l:::~'U.yi1"~'1otl'U:W1flUfl (Low slope) ~-:iJ1..1 0~ti~.:i1v1LLU'l1:::~urn111.W.:i-wvh~B 
"" .... .d ., .1 ~ ... "" ... d 'I .d ' ., .1 

fl11L'1'€lfl'U1L1n.l'Vllil:::'111'1w1tleJBflLU'U 4 1:::~'U fleJ 1:::~'Ufl1111'VM'W'€lblil111fl 'Vl1:::EJ:::vt1'11il~'111'1w1tl • 
vi1-:i1i11nvt"tf1'U1:::t1:::vn-:i 1 n1m11~1 1:::~um111-W-:i'WBL1iltl11..1nm-:i vi1:::m~vi1-:ilil~a~1-:ie.J1t1vi1-:ilil1n 

'U • 

vt"tf 1'U1:::t1:::'Vl1-:i 2 n1m11m 1:::~um111-W-:i'Wv h-U B ti vi1:::t1:::vi1-:ilil~'1~1.:i~1t1vi1.:iliJ1flV1"tf11..1 
" • 'U 

1:::tJ:::'Vl1'1 3 fifa Lllm ua::: hii'ifl1111oW'l'W B LliJ vh::: ti:::vi1'1'J ~'1~1'1e.J1EJvi1'11il1 flvttjU1'U1:::EJ:::Vl1'1 

4 nlaL11~1 ~l~tl~'l 1~ iin1 LL tl1~'1fla11L-ff1~m:::'lJTUfl11tl1:::111'1i:..J'1 L~EJ L tJ1um11tJ1:::t1nlJi'V11'1 
'U 'U • 

a11'1'Ub Vlf'l1Jljl311a~i1 Lm1:::i1vt1~'UviL vt111:::a111 'Ll m1a~1-:i~1vi;i''Utl1 u'111 Lfl11:::i1m111L vt111:::a11 

"llB'l~'Uv1~-:iV11-:i ~1'U fl1ti.fl1'W ua::: ~ 1'U:ii1.n 1'W 'l11L'1'UB~tl"q11"ll'U1~-ruV111u~ B 1 tl 

Yi~Bll~'l 1~1°1~ Li!ia nin1 LL Vl'U"llll"ll'U cJ1~ tJ 1~~111 n'U in1 u 'Vl'U"ll'€l'l"1l"ll'UU1'Uthmn . " ' 
'11'UTU 5 11v 1°1~L~am~fll'lavlm~rrn~1'U'q1l"ll'ULU'Una1'U1'Uhi~1n11 30 lJ ua:::iim111~'ULl'lt11'U 
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t 'lh bbfl1lJ'lh:rnn~vi1\1'111'1'UL Vlf'l.niJf'l1'1l'lii Lfl11:::~V11~t1~L vim:::m.11 t1 n11'1~1\1~1 CJV!ml1 ~1'LI'1'LI . ~ 

5 11CJ ~B 'U1CJU'1 hJ ..ij''LIVJ1m 'U1CJ'1lJ~fl~ 'U'1~\911 'U1CJl51"llotltl f11t1t1l1 LL~:::'U1CJ~lJ otlCJ'YfS ~\l.Q' 
1~iiL:ij1'VIU1~ 'Vli11CJ~~fl1)\;)'Utl1~'1CJ t 'Y'l~ ~\ln~mlJBVlCJ1'ULL vl\1"11191 ~l'rh'.h LL~:::~'UTIYi"ll m:::Vl':i1\I • • 

CV ...:\ ~ t.r o 4 .c:iilV '~ ' ' CV 

Vl1'Y'lCJ1fl';il51-:ilJ"l11\9lbb~:::'1\lbb'1~~BlJ '11'U'1'U 1 11CJ flel 'U1CJV111~'U 'Y'llJ'W1\1131 'Y'l'Ufl\11'U11"llfl11 

1911 bL Vl'll\1-wtl' n\11t1wVln~u 1 ~1ii~111 '1~'U~n'LJ \911 Lb Vl'U"lllJ'1l'U 1~ m~'U b Vf 1 b .U1~'U~'Y'l~e:iii..ij'lJfi1wn~ , 

.n1'V'I~ 3.3 ~~vi1'lJ'j~"lf1fl11V13.iu1t1L yjv'lh:::"lf11 V11jeiil.:i.ff ei~'j'lJ~1i1~~1 L uum'jLLm "llilruV11m'j v • • QI 

~ t ~ I 

1.Yi11"llv.:J"!11l"U'l.!U1'l.!'lJ1mn LL~~L~vn~1U'Vl'l.!"lf1l"U'IJU1'l.!'lJ1n~1LfJvL.ff1thn1i1VJuVi • • ., 
I O II 

q11'1J1'V11EJ~1 

·. 
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1 
Q,1 ii i/O .Jd.d II d 

.nTvfVi 3.4 vi1bb 'Vl'IJ"!f11"!f'IJU1'1J'lhmn b "U1r.=11111i1W'IJ'VI b WB'V111il wia11.:ie.J1u'VI b V1i.rn:a11bb~::"!f11"!f'IJ • • • 
Yl.:iwv11il 

t Q,I d Q,/ ~ JI d I ~ I/ d 0 JI d I 

3.5 fl mnV11fl1vi1 bb 'lJ1'VI b V1111::a11nuu1u'Vl"Ut1.:iw'IJ'Vl'611l'IJ1'V11 u~1 b WBfl1'Vl'IJfl'W'IJ'VI b V1111::r.=111vit1 

m1r.=1~1.:ie.J1u~111nu~11"!f'IJU1'1J'l11n~1 

L~B 1~-D'B~'1~111G1~1\lcJ1ti~~11"!f'UoW\lvrn h LL'11 i5'li.11-D'B~'1~111cJ1ti~·1pJ"ll'UL~Bnm'1.:i L 'U 1 'll1LLm11 

'11L~'11U"UB.:i1~'1J'UG111G1'UL'Vll"l.fl5jl"l1G1\91~ bl1ltJtJ1L-if1G11Jfl11~'ULL'U'U ld'VltJ1 'IJ1U11b1JV, 2549) L~BV11Fi1 v v 

Su = 3Sl + 2Lu+ Wscl (3.1) 

' x .J 
Su = ri1ri:: LL 'U'U111Jfl111J LV!m~G11J"UB\IW'U'VI 

Sl = fi1fl~LL'U'Ufl11l.J'1111li'U 

Lu = Fi1ri~LL 'U'Ufl111-tl'tl1~1ti"llU~~'U 
"' "' WsCl = rl1fl~LL'U'Ui'Uflfil.fl1W~l.JU1 , , 

'i ...: .... o I «# 1 .J 1"' 0 x .J Ill ol .... .J:; I Ill o I 
~wim Yll.J\911LL u1fl11l.JW\IWB "iJ"UB\l"lll.J"ll'U 'll-3 "111~tJ~V11\1'11nW'U'VI '111'3w1tJn'IJ'VlV!{IV!l.J'U1'U u1fl'11 

' v 
' ... 'I ' .. ... .J ,,, .1 !'1 .... .. .... ... 'I 

Lflfil'1fl~LL'U'Ufl11l.JW\IWBb'1\JlBfl11L'1Bfl'U)Ldru'VJ"iJ~G111\lw1VBBf1Lu'U 4 1~111'\J flB )~Vl'Ufl11l.JW\IYIBb'1 

1J1fl v11~ti~iA1\l"iJVIG1~1\lc.l1ViA1\1'11n'VllJU1'U1~V~'Vl1\I 1 fitm11m )~~'Ufl11l.JW\IWBh'll1'Ufl'11\I , v 

d I "' 0 I I I I.I .QT Q.J tt::f 1 ,,, .J ' 
'VlWV~Vl1'3~V1'111\lw1VVl1\1'11flVl~'U1'U1~V~'Vl1\I 2 fl b'1Ll.J\Jl1 1~Vl'Ufl11l.JW\IWB "il'UBV 'Vl1~V~Vl1\I 

~Vl'1~1\lcJ1v-H1\1'11flVl~U1'UWtJ~'Vl1\I 3 nfaL1J\Jl) LL'1~ 1l1lifl111JW-3~B L"il v11~v~~1\l~V1'1~1\lcJ1V 
~1.:J'11m1l1u1u1~V~'Vl1.:J 4 nfa L1J\Jl1 bVIVvl1fl11'll-ruri1ri1.:itl1vn!n'lJB-3~1LLU1fl111JW-3~B1'1-irn.:i v 
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J d I ~ II 

'Vi'l.J'Vl~ll'l.J1'Vl1V~1 • 
3.6.1 1 bfl";i1~~m";j1.Uth~1v1fuvi~'W'Vl~ei~'3unfl~ll~'l.J 11'1vm";ia1-a1'1";i::m: ln~ • 

hrnflTj'l116li'e:im'r<il1flfl1'V'lri1CJV111LVim..J Landsat 8 '11flmlle:J'Vlfn'l.JLbvt,:i6lJ1~ ~1Jl1th 
\I • 

LL'1~-W''W6Yi6ll m ~'Vl";i1,:i'Vl~'V'lmmu";i";ilJ6lJ1~ bba~~,:i Lb1V1i;le:il.l l.l1~1 b U'l.Jf11";ibb tJa bba~i bm1~~ hm~ 
' 

~'UIJlv'W1'Wfl1";i~1bU'l.JnU'Vl~fl "51'U1'W 4 ~'WIJ\v'W ~~if 
3.6.1.1 fl1";itH\Jbbtlb~~b";i"tl1flrulJl.fl1'V'l (Geometric correction of satellite data) 

bVICJl~fl1";ib~ll'1Vlfl1Uflllfl1fl~'W~'W (GCP: Ground control point) bba::r11~nV1'11mu:mvi.nil , , \I 

U";i~b'Vl~ll11J1";i1?iTu 1: 50,000 ~h~uiVI L 7017 ";j~11~ 61403111 "tJe:i,:immb~'Wvi'VIV11WlhJbb~'Wvi~1'U 

1'Ufl1";itffUbbn 

3.6.1.2 fl1";iu-rub-W''Wfl1'V'l (Image enhancement) bbm~f11";ivl1.fl1'V'l~m'lll (Color 

composite) fl1";ilbfl";i1~~fl1";i1 oUiJ";i~ bCJ6lli.1vi~'W'1~ 1-tl.n1'V'l~~~llb Vi'1 (False color composite) bVICJ 

1-U.n1'V'lvi~6lb~fl~'U 4,5,3: RGB 1'Wf11";i'11bL'Ufl b~€l~'11flfl1'V'lhh1CJa~LBCJVl"tlm~~iJflf\~lJ~'l.J 

iJ<;j~ bfl'Vl~1~ 1 lJl-1JV1b'1'W bba~fl";jt.J~1'W fl1";j Lb~V1~~'1"tlv~~~~llb Vl'1vib ll'W~1 Lb 'Vl'W"tleN6Ymtru~rn";i 1 "li' 

iJ<;j~ LCJ6lli.1vi~'W~1l.l1";io"51bb 'WnLU'Wfl~ll 1 'Vlaj'l ~e:i 
.:::rl cf JI d I '1 tJ JI .J .Jq I ~ 
mLVI~ 'Vll.11CJO~ 'V'l'U'VIU1 bll 'V'l'U'VILn'\~IJ\";iffj";ilJ'VllJf\11lJ'Vl'U1Lb 'U'U"tl€l~'V'l6ll 

~6llll'V'I 'VlmCJfi~ ~'WviLm~1J1";jm";jl.J~1 l iJ b "!i'W Yl6ll1 ~ 'l.J1-if11 
\I 

"" d JI ... ..., ..... 1 "" ... JI ....... 
~"tl11 'Vll.J1CJO~ 'V'l'U'Vl'VILlJ'V'l6lluflfl'1lJVl'l.J'Vl";ieli"l'U'VIL'1'3 • ,, ,, 
c:IOAclO cf IO 

~'U1L~'UO~V\1 'Vlll1CJO~ Lb 'Vll;1~'1.J1 

3.6.1.3 fl1";il bfl";i1~~fl1";ib iiJ ";i::: LCJ6lli.1vi~'U 11'1 CJn1";i~f\111JJi'1 m11CJIJ\1 (Satellite 

image interpretation) '11nm\iliJ";i~flvU b'U.fl1'V'lri1CJl'111b ViCJlJ zj~m~CJU'1~CJfl1";i~~fl11Jlo (Object 
\I , 

recognition) 1Ji'LLn ~LLa~'J";i";iOJ~ (Color and tone) ";iU'Vl";i,:i (Shape) ";iUbLUU (Pattern) 6ll'U11'1 
\I \I 

(Size) m11JV1CJ1ua:::LBCJl'1 (Texture) vi~~LLa~~~LL11'1~vll (Site and environmental) bba~"li'eil.la 
\I 

U";i:::neiu~'U 'l L "li'W 6li1~L1mviu'WVin'lleil.la mm1'11'U'llv~fl1'V'l'!leil.l'1vi11L Vivll 'llvll'1'11flfl1";j~Tn'1 
\I \I \I 

( "") ~"'1" "" -.1 - ~..i .f11fl~'U1lJ fl1'V'l'VI 3.5 'U v fllil 1 fl'U'UCJ,:i '11LL~'U'Vllil1 fl.f1ll u";i:: L 'VI PllJ1U";i::: flvl.J fl1";i1 Lfl";i1:::'VIL 'V'lvl"l 
\I \I 

"'n~ru:: LLa::m1lJ'1lJi'U 5'Y11~~'Wvi6llei~ fl1'l 1i'IJ";i::1v'tli.1vi~'U zj,:i'1::vi'11 ~fl1";j1 Lrt'l1:::~i1m1l.lmwi'm 
\I 

LU.h.Jcl1mn~,:i;'U L'!i'U ~'U~.yilj"'n~ru:::ri~1v~'UviLn~1J1";im'llJ vi~eiu~nruvtl~i1Yi'tliJnri'1lJ~'U vi1n 
• 

- ..I -.1 ,, !"1 .t ..I ..I.. ., • 'I • ~ 
'Y'l'11'l0J1 '11flLLc.J'U'Vl1JlJ u'l:!L 'VlPIU.!;11 L u'U'Y'l'UVIVllJrt11lJml"l'tl'U~~ Vl1~ ~fl'1'11flrl'U'U u. Vli;1~'\.J1 'QlJ'tl'U 
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~1 fl fl11l-1'1lJ'W''Ut~-lf)~11 ~1lJ11(l~fl11lJoLJellJfl'11 fl.fl1'Wl1 ~'U~J'U 1lJ "l '!i~'U~Ln'l~HW.ifl11lJ LLl'i b U'U 
\J 

~ti~ ~t!Li:.J~ VlU1~'U~'U ~-l'1~11i'B-lvl1fl11'1111'1.fl1'W~'U~'U(Ground check) LYim.J-r'ULLtlfl11lJ 

11nl'i'm 'l.IB-l-ileil-lri L ~lJL~l-ll'iei 1 tJ '1 ni.~mJ~"lJB-l flT~ 1 itJ1~ fo'l!tl~~'U'11flfl111 Lfl11:;~"il1LL 'LI neiei m U'U 
" " 

3.6.1.4 m11.U.n1V'I Gooole earth L'Ufl11'llf'U'll1..:iieil-lri1Vfilm1lJt1n~ei-l bb'1:; 
:::> " 'U 'U 

1n~LfiEJ..:J?f .fl1V'I n111 -U~~'UU'1'1U'U b U'Ufl1'~tl-r'Uu1.:i-Um.1ri 1~v~..:i.fl1V'loUBlJ'1'11f1 Gooole earth 
, " 'U 'U ~ 

~ .d 0 .Q d 0 QI 

ri:;l'!:u~'Vl 15 38' 52.37" N '1B.:Jlil:U~'Vl 105 37' 54.01 "W fl11lJ?f..:J 420-130 bl-1~1 fl11lJ?f..:J1~~'U 
'U 'U 'U 'U 

?f1EJl'l1 2 n1ml-11'11 l-11 L itJ1~ LEJ'll'UL 'Ufl111Lm1:;~m11 itJ1:; LEJ'l!tl~~'U L Ylei 1 Vlfl11vl1..:J1'U'1111'1 

Ji A 1" ii 1" I ~ ..,j a a 
.fl1fl'V'l'U~'U 'l!L1'11'UeJEJLL'1:; ~i:.J'1BEJ1..:J11~L 11 L 'UeM'11f1.fl1V'l~11L 'VlfllJ Landsat 8 lJ"ll'U1~"lleJ..:J 

~~.fl1V'IVlfJ1'U L 'U~'U~"ll'U1~L~f1 hi?t1lJ11Cl"il1LL 'Ufl~'Um~-a-~Llil'ULL~.fl1V'I Google earth :u~ilm1lJ 
'1~LBEJ~atl~L'1'Ufll1 1~vm1i11.n1V'I Google earth lJ11-tl..:i1'Utf'U:u~~1Lfrum1~1v1fi LL'1~.ffu~eJ'U 
L~v1n'Um11.U.n1V'1~11LVivlJ Landsat 8 (.n1V'I~ 3.6) 

d36., ... t J ..i ... .. 
.fl1W'VI . 'lltl~~fl11L'VIV11 u~::.fl1W'l1n Google Earth 'UW'U'VILflV1n'U 
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~1b 'Llt1m':i l~C.Jvl1fl1':i~fl11lJ mn:mn"UB'\J b 'll\91'\J'UV!U1'1B (Digitize) l~tifl1':irl1V!\J~ :IJ1\91':i1fl1'Ufl1':i 

vi'1.:i1t1 ~ 1·10000 'W~BlJ~.:i1'1-ile:ilJm:a.:irn':imC.J (Attribute data) '1.:i1mb1Ji'1~.fft1-Umm (mw~ 3.7) 
• ' 'U 'U 

<n°1-lfliiU 3 4 S 

m~'11mrifil-HnJ 

.l 

U.iJiUl1Yli'J £.IW'l £1~1 

.I. 

'llTiim~'lltitiiilE • .. 
111Yl Google 

I . 

m l'l ri1 v lil1'l b ii v:1.1 

(Landsat 8) 

2014 

'llTiiunui1 

~'"im~H~~"' 
(i.:itJnfli13J~U) • 

"' ' ., .fd 
3.6.2 11111 bfl11::'Vlfl11lJf;11fl'll'U"lleH'VfU'VI 

' "' 'lf1-lflnU 3 4 S 

n1~1111Ylff~ITTJ 

m~11.tun 

ili::bll'Ylie:J3JEI .. 

lflm.11.fft1-Um.1m~t1.fft1m1lJ'1.:J'll'El\111Jl.Jbbc.J'U~ 'Vl'V!1':i lJ1m1'11t1 1:50,000 6"11~u"llfl v v • 

L 7017 ':i~11\I 61403111 fl11lJIJi1.:J':i~~Ubb!Ji'1~b~'U.ff'Ufl11lJ'1\I 20 UJ!Jl':i bvJe:i1m'Ufl111bfl11~~R11lJ'11fl 
v 

-a''U"UB\l~'U~ 1J11lJb11ru'1 fl11lJ b VllJ1~'1lJ'LJ'El\I bblJi '1 ~-d1\lf111lJ'11fl-a''U LflCJ~ "il11 ru1"il1 ni;Y n~ru~ .nih.J':i~b 'VI~ 
v 

v 0 ,.J 0 

'11~"ll'U'11 bb 'U fl!Jl 1lJ Lil CU't'l'Vl fl 1V!'U fl 

OtlSI ~ ,,; 

3.6.3 n11'U1L "ll1'llvl.la'll'Uflru.111wa1J'U1 " . . 



-. 

32 

' " 
b UEN~ 1f1'1ll'Ll1~1 CJ'11lJfl11lJCJ11 4 nhHlJ!JI 1 ~1..ij CJ~'l 1Ji' mJ\11:::~'U fl11lJW\l'We:J 1 ~ 

' u 

4 n1mllm 1~mm11-tiblJ'dfl1i\I Analysis Tools/Proximity/Buffer 

~1 ni1'W~1b'Ll'Wm1:if~ bn'U '1111"11~1u'll1~1'W~1\l6) 1 'W1:::uu611161'Ub 'VlfllJJi1fl11611J1~ lJ1 

1bfl11:::~oLJBlJ6'1'll1:::1CJ"1ltl~~'W b~'W.ff 'Wm1lJ61\I .ff 'Wflru.n1'W'1ml1 fl11lJW\l'We:J 1~6Ue:J\1"1llJ"ll'W n1'Vl'Wl'l 
\I " , , , 

ri1\ltl1wun 1 ~ t1u~1 bb 'l.l1t911\l 1 ~tl1ll11 -li1 bri11:::~ zj'l1Ji'11u11lJ~1n(:.J6lf111Pin'l.'}1'Vl1\11"1l1n11 
'l.l1::: nau nu'Vl~ nm1~1m 'Vl\9) bb6'1:::i:.J6'1'Vl1\11'VlCJ1fl1161!JI~ (Scientific Logics) 11lJ~\loUe:JA~ b ~'W'Ue:J\I 
11n1"1l1m1 bb6l:::~bzjCJ1"111ru 11?1CJci'Ntl1V1un 1 ~t1u~1bb'll1m1lJ6'11~-ll''Wbtl'W 3 b vi1 ~1bL'll1m1llw\I u ., 

wah"UB\l"lllJ'll'UbU'W 3 bvl1 ~1bb'll1~\l'l.lflfl6'1lJ~'WbU'W 2 bvl1bb6'1:::~1bb'lh.ff'Wflrun1'W'1lltl1btl'W 1 bvl1 , , , , 
b tia\1~1nri11lJm~-lr'Wb ll'W~1 Lb 'll1~il~'Vlfi'W6'1~am1Ln~1J1:::na'W Lb6'1:::m1Lri~e:i'WcJ1CJ1J1:::ne:i'W 1 'W~'W~ 
~lJtl1bL6'1:::fl11lJ1'UbL1\16Ue:J\lf1111 Vl6'16tfe:J\ltl11 'Wci°1511 L~CJ!Jl1\I LL6'1:::fl11l.IW\l'We:J h6Ue:J\l'lllJ"1l'ULU'U~1LL 'll1 
' ' ' 
~ii111"1 (UL tia\1~1flb U'U 1~"1llJ"1l'U1m -li'll1::: LCJ"1lLJ~1nt:J1 CJl'i''Wtl1 ne:i'll1tl'U LL(:.J'U-W\9lJ'U1Lfl11'1.'}~n~ Lb6'1 :::61\lfllJ - ' ... 

Lb'lii\l"ll1~ tluuu~ 10 ('W.fll. 2550 - 2554) 1~ri11lJ!i111"lqit1um1-W'l'lJ'W1~EJ'~ "rimtl'W~'Wvnm'lm1 

-W\9lJ'U1" 1~EJil15m1 ~\Id 

( 1) fl1'Vl'U~Lflru6Vlfl11lJL'VllJ1:::61lJ'Ue:J\lbb~6'1:::~1LL'll1ae:im tl'W 4 1:::~'U fie:i 

(1.1) L 'VllJ1:::61lJlJ1f1 

(1.2) L 'VllJ1:::61lJ'lJ1'Uf16'11\I 

(1.3) 
., 

L 'VllJ1:::61lJ'Ue:JCJ 

( 1.4) hJLV1m:::61lJ 

(2) fl1'Vl'Ul?lrl1fl:::LL 'l.J'U 1 ~tl'U!Ji'1LL'lh ~\Id 
(2.1) ... 'll .J .. 

!Jl1LL 1'VllJfl11lJL'VllJ1:::'1l.JlJ1f1 1~rhLVhnu 4 

(2.2) ... 'll .J .. 
!Jl1bb 1'Vll.Jfl11l.JL'Vll.J1:::'1l.JU1'Wf16'11 1~1"11tvi1nu 3 

(2.3) IV ti .Jq 11 
!JIJLL 1'Vll.Jfl11lJL'VllJ1:::'1lJ'Ue:JCJ 1~rhLvi1nu 2 

(2.4) IK1 LL 'lhvt"h.h vim::: '1l.I 1~rhtvi1nu 1 

(3) n1V1t1l'lrhri1.:itl1vitl'n 1 \11Ji'1LL th~iia'VIGW'1lJlvrrl1lJL V!l.J1:::a1J'llv.:J~t1~fia~~1\I 
cJ1v~t1tl1ci'1n1~ Ll'lvn1V!t1l'lrhri1.:itl1V1tl'n ~.:iii 



(3.1) rn1l.la1vii'U 

(3.2) rn1l.lYi'lvrn h'tlB\l"llll"ll'U • 
( 1 "•I L ,..,i .. 
3.3) f111 6lfu1t V"ll'U'Vll'l'U 

., "' 
(3.4) i'Ul"lu.tfl1V'lcillu1 • • 

1~f'11LVhnu 3 

1~f'11LVhnu 3 

1~f'11Lvi1nu 2 

1~f'11Lvi1nu 1 

3.6.5 f11':iR1'L!1Wilei11a1'L!1911':i1'3 Attribute 
'U 
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Ll'IVL~lJVJavi1~n'Ul'l111\I attribute 1'111JLf1rusnri11"1tLL'U'Ufl111JLVllJ1t'11J Ll'll:Jvl1f111 

f\'1'U1ru-U'alla 1 ~nu-5'U-U'al.l'1~\I 4 i'UvidJ'Ui'.hr·~'v 1 um11L1"111t,_., fiei -5'U-U'eil.l'11"111l.lm~<ff'U (SL) .ff'W 
'\I '\I ' '\I 

.LJ'ei1Jmtvt°vi1'l"il1n"lllJ"ll'lJU1'Wu1nm (Dv) off"W-ileilJ'1m11iu1t1v"lltlvi~'W (Lu) LL'1toff"W.LJ'al.l'1i'W 
'U , '\I 'U 

l"ltwfl1V'lci1Jtl1(WsCL) L~tJl"ltLL 'W'WLVllJ1t'11llJ1f1 =4, .. ,1iiLVllJ1t'11l= 1 , , 
Q fl I 0 If d'-d 0 

3.6.6 mntfl':i1~'Vlfl1fl~tt'U'L! tta~lil1tt'L!f1"1lv11al'\111tnru't'l'Vlf11'Vl'L!fl 
'U 

U1tlJ1'1t:J'11~v 1 m U1LLf11lJ1t'U'U'111'1'WL 'Vll3lflil13!1'11'li ArcGIS 9 .3 L 'WL1J'W Analysis 
'U 'U 

tooVOverlay/Union zj\lf111 overlay ilLll'W1fim11Ll"l11t,,,-tl'a\j'1viLll'W~ULb'U'UL11"lbl'leJi(vector) 
b ~a 1 m~-5'WoUeJ1J'1vii11'11lJLf1rusn vifhVt'WVl~\I 4 11i'1LL U1 

'U ,, 
3.6. 7 fi1u1ru~a111111a'1fi1fl~LL iruLta~fi1ci1'1i11vrU'n 

Su = 3SL + 3Dv+ 2Lu+ Wscl (3.2) 

"" ' J' "" LlJeJ Su = l"l11"ltLL'W'W':i11Jfl111J b'VllJ1t'11J"l.leJ\IV'l'U'VI 

SL = ri11"1:Jbb'U'Uf'l11lJ'11vii'lJ 

Lu = fl1fl:JbL'U'Wf111LotlU1:JLCJ"lftJvi~'W 

Dv = f'11fl:Jbb'U'Wf1111:JCJ:J~1\l"il1f1"ql.l"ll'UU1'WU1f1'11 
V II 

WsCL = f'i1fl:Jbb 'lJ'Ui'lJl"lrufl1V'lcillu1 • • 
zj\l L~ Lb~ ~\lf111U1L<if1'1ieil.la u "ii ~vm m 'lJ n111 Lfl':i1t,,, f111 tl1'Vl'UVI Ln rusnw~'Ul"ld 11J 

\I 

b 'VllJ1tm.J m1m:hi9 qj'tltl\1~1LL u1LV:eirl-Ntl1'VIU n 1 ~tl'U~1LL U1~1\l"jf111fi1'U1ru~m11l'tltl\IA11"ltLL'lJ'W 
LLa:JA1ci'J\I tl1'VIUf1LL~Vl\lf11'SU1L 'li1f11'WU"il~E.l~1\l "]viu1lJ11 m 'Wf1111Lfl11t,,, (.n1V'lvi 3.8) 



--

! ,&~~~;11JQ'~ 

I, 2omm i 
-·----- _._ __ _____J 

llUU~li.ltH 

Reclassify 

t 4J ! 
\ fl'JliJi.llVl'llU(Slope) \ 
L __ ---- _______ J 

., 
v11mn 

I .. 

lllrtCllt!Yll'll'JltJiJ 

(Landsat 8) 2014 

Classification 

fll'j1~1h::lm1~ti~u 'l::m:,.;mnnyu'llu 

(Land use) (Distance from village) 

1riti111~uuu lriti1ti~uuu 

Overlay : Union 

Calculation Su= (381) + (3Dv) +(2Lu) +(WsCJ) 

.. .. " 'Yi'U'Jll't1Ul::i.l'iJl'Yitlfll'li.l''lH 

ff 1t1Au~1iiu1'l 

YUfJWm'Yi4mh 

(Watershed Class) 

34 

3.6.8 nT'an1V1u~~'U~b'Vl111::a11bvleim1a~1.:i~1v~uJ1iht>T-a 
bde:i'l111°116l.leJ.:il'i'1bb'trwLJ'1tl1~:w1(;1~(;1ml.161:Wn1';i( Su = 3SL + 3Dv+ 2Lu+ Wscl) 

'l111°11 ~(;l~'W56l.le:i-:ifl~ LL 'U'LI~1~'11nm11 Lfl11~i1 LL tl-:im:w1~~u"li1-:il°i1fl~ LL 'U'Ufl11:WL 'Vlm~?l:w e:ie:i m U'U 

4 1~~'U (m'WVi 3.9) 

!;;j ll 
I 

01--'----'---'--o\r-'-..._._~__.____._~~~'--I 

12 

~~~~....-
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'11Vtf 'Un1')rl 1Vf'U~~'U~L VflJ1~'1m ~em11'1~1~~1t1~ml1'11511 '1~lii1L U'U m1 L~t1tl1r11e-i~~Y15'!la~ 

fl~LL 'U'Uvtl~'.\!1nm11 Lfl11~l1e-iff'ii'1LL'Unt1rn.J1~~'Ur11fl~LL'U'Uf1111JLVflJ1~'11J \111~ 1 ~~'lh1nn 1 'Ut11111~ 
d 
'Vl 3.1 

~1LLtb ... 
i1Tv1un (4) •thumn-1 (3) (1) 

(2) 

3 mnn11 55% 35-55% 12-35% ilmm11 12% 

3 

2 

1 
cV I 0 
'!J'Ufltu.f11'W~1J'U1 

' ' 

' vh.11: 1Vlti1 'LI1tb1L1JV1~ (2549) 

J d .J{ dd 
'Y'l'UVI 'Y'l'UVIB'U1 

Lff\~~1n111J 

., 
"ll'Ufltl.J.f11'Y'I 

' ... ' I 0 ... 

~1J'U1'Vl 1-2 
' 
24 - 32 

., ' 

a1Jtl1Vi 3 , 

20 - 24 16 - 20 

., 
'!J'Ufltu.f11'W 

' ., 
amhV1 5 
' 
< 12 

ti '°' ~ "I II ti • o Jl d II ol 11 ~ 'j "I 11 3.7 n1'j 'j:m.n..1fl1111w'1vrn Llil"lleJ'1"t11"11'UU1'U 1mn'1eJn1'jfl1\ll'U~W'U'Vla'j1'1w1tl~'U'U1 L~tH"U 

11 Q ff o Jl dd "I II ol • <V d <V 

"lleJ11fl al'ja'lJL 'VI fl'Vl1'11l1lf11 a '1'j1J1n1\ll'U~W'U'Vl'Vl L \11111::a11 L 'Un1'ja'j1'3 w1t1n11nu "1111"11'U'VleJ1 Atl 
'I.I 'II • 

"I Jl d. : "' 
L 'UW'U'Vlq1l'U1\111 tlfl1 

~1L-U'Urn1"5'~vi1'lh~"ll1f11JVfihhu Af '1vi 2 1~t1m1'lh~'11m1'Un'U~tl1'!J1J"ll'U Lyjvtlw"ll1611J~t.t6 
'II 'II , 

LL~~-u~Vf1J1tJU1~"ll1fl1J ru vivhrn1u1t.t0vtqju1t.tu1t.ttl1nm (t.t1t1'11~ Yl1Jvi1~1'1: '1l.l.f11'1!}tU) L~EJ 

n11"5'~tl1~'!J1f11J I.I. 'U'U hJ L U\JVl1~ n11 na1JL U1Vf1J1tlfJBU1~"!l1n1U1\JU1 n ~1 ,r n1~ti1~'111 L'1\JB , 



; 

·. 
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.d Ql~1 J/,J II do 
fl1'W'Vl 3.1 o ~~~'Wfifl1fl::LL 'IJ'1Jfl1111L V1111::a11"tle:i..:iw'IJ'VlnTrnca1..:ieJ1m we:i'IJ1La'IJe:>~~..:i1mL~:: 

ae:>U()1l.Jfl1111~..:iwe:i1~"lle:>..:i~11~'1J • 

9' 9' 

Vi1E.1~1 vi111a11m"aVJ'IJLLUU 

1il1n'1lJrn1"1JeN1vim 'U1'lh11lJVJV (2549) 1m Lri11~~V11vt'U~ Lvtm~'1lJ 1 t1rn1rie:i'1-r1.:ieJ1CJ~t1tl1 
a1511 L~m.hhJ1m'Uf11111-!JLL~'U LL'1~~~~'Uhrl1V!'U~vr'U~rl€1'1~1-!Je.l1CJ~'Utl1a1u11 L~€Jf111 

mrrn'l-}~'ULL'1~tl11 t1vt'U~~iH:lqivt1L~€1-!lfl11~-!l'Vl'11CJ"ll€1-!l~'U vh 1~Ln~~~ne:J'W~'UoLJ'U1 t1a1tl1 ci-!l~'1 
m~Vl'IJ ~ €Jf\11lJ'11 CJ.:11lJ"!J€1-!Jtl1~ n LL'1 ~ Ln~~~ n B'UVl'lJ ()1J~'U1 ~ eJ'U ci1-!l"!JeNcilJtl1 1~ CJ fl11U11~'lJ 'lJ • 
'111'1'1.J L V113l.f1i31311'1~{lJ11-tll:u nTr'ii1 LL 'Uf1 ~ -!JUnfl'1lJ~'U fl1V!'U~Lnru'1rhri:m 'U'U Lm~1 Lfl11~~ ~1 LL 'l.11 

~ . 
"!J€1-!loUm;J'1Vl1-!Jf11CJ.f11'W ~1.f11'W ~i1~'1~ tlfl11~-!JV1'11CJ"ll€1-!J~'ULL'1~f1T:iLfl~ B'Ucl1CJ~~fl€J'U 1~ LLrl ~'U 

I ~ CL1 ~ A CV 3 .J t 1"' Q.I ;f 
l°lru.f11Y1'1lJ'U1 '1mtru~'1-!ltlnri'1lJ~'U LL'1~fl11lJ'11~"11'U"!lB-!l'W'UVl ~~CJ "11'1lJfl11 ~-!l'U • • • 

Su = 3Sl + 2Lu+ Wscl (3.1) 

"" I ..r d 
LlJ€1 Su = fl11°l~LL'U'U111lf\11lJ L'V!111~'111"U€1-!l"r'l'UV1 

Sl = rl11°l~U.'U'Ufl1111mvii'U 

Lu = ri1ri~U.'U'Ufl111'ti't11~lCJ'llU~~'IJ 
., ., 

WsCl = rl11°l~LL'U'Uotl'UflUJ.f11"r'lci:l..IU1 • • 
1 'Um1Pin~1ri~-!lffiv1't1w111'1~" t t11u.m:w t~v 1 'ti''1:um1'll1-!l91m ~e:ii11111L tl~vrn Viv'lJ~mr"r'l5 



37 

• o ol II ¥ o 'I .f d~ 3.9 ft111J'Vl'IJ11.L'U'U'tltWil1'\J1'1Jw1Vfl'IJ'U11i1151~ ~'U'Vi'UVlf'lfl"11 

o .d 11t' 1 dov .J ti~ 
"111'U1 'U'VlL V11J1~ '11l"llv-3~1 ti l'l'U'U1 ~'l.J11 L1Jv'U 1"ll v1ln fl111J'1'3'Vl L V1111::'11J"lleH~ 1 v l'l'U'U1 

'IJ 'IJ 

1~mu'W1~vV1-3~.:i ~1t1.~"~1.:i~1t1'H'UL~EM (loose rock dam) ~i1fi1m1l.!?1.:JLV!1J1::£111tvi1n'U 0.6 
'IJ 

tlJl'J';j zj,:i dJu~1t1~uJ1~ua1J?1~1'3nu111u1u L 'Uth~ t 'Vll311 'Vlt1iifi1f11111a-3~b vt111~'11J tLn::wu11 

A11116\1~i'IJ (%) ~::a::'\li1" (L1J~'j) 

IO 

0 

tt 

0 .. 
0 

H 

• 
"' 0 

11 

• 
UI 

• 

2 

4 

6 

8 

10 

12 

u ... u u LI ___ ....,.C-> 

... . ... 
lil1fl11'1Jfl1'181 O'IJ 

98 

54 

36 

27 

20 

28 

-

'IJ 

fl11116\1~i'IJ (%) 'j:;£1::~1.:i (b11l'l'a) 

14 16 

16 14 

18 12 

20 10 

22 8 



: 
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rl1V1-rum1vi1L Uu.:i1u 1111t11 e&'\h1~t1~'11~qi~.:iL 'liu~1LL th~n1viu111 fia ~.:itlnfl'llJ~'U Vi'tl'rl11ru 

\J1 W~1.:J'1 f111l.lm111affu'Ua.:i61fl1Yl.ni1tl1~LVlf'l iuriru.n1Yl'1l.ltl1 m1l.lv;.:J'rlv L '1'Uv.:J'!llJ'tl'U~ih:hu 1~ 
I \J , ' , \J 

n11U)~Li3'Ul!.Ja m11Lf111~~t.J~ mh.:ii1tl1~avi6.n1Yl i1fl11lJLL~'Utl11'U1~~U~U1b~v~a1~ lJ1~1lJ 

L lluu'1~tl'W'111ru11"U.n1Yl11lJ 1 'W'1m~ru~'Ua.:im1tl1~tln~1-tl L ~a'Vl1LL u1vi1.:im1u~V111~111m1 L 'U 
' 

m1tl~utl1.:i'1.n1WUL 1f'l'Uv.:J~'U~9f'Utl1 i11u11aci1.:JL 'V!lJ1~'1lJ i11 in'WvtlL 'U1.:J'11n111 LL~~ hin1'1.:i 
' v 

Lvl1~m1 11llfi.:im1tl1~Liiu m11Lri11~~V11~'U~~L'V!m~'1l.I ~1V1-rum1na'1~1.:ieJ1E.Jl9i''Utl1'11u11 
L ~atl~utl1.:i1~uufa 1f'!tl19i''Utl1 B'UL tl'UuVl L~l.19i''U 1 'Wm1~'Wv-l'1.n1Yl'1l.ll'l~"llm1~uui1n P1\J11'i''Utl1 

' v ' 



.. 

1., Q !.'I 0 J{ dd "l ... 
"il1fln1~i.J1'Uf111 6ll1~i.Ji.J?l1161'UL 'Vll"l'V11'1.fllJf'\1?1\Jl1 b 'U fl11fl1Vl'Ul'l'V'l'U'Vl'VIL VllJ1::61lJ b 'Ufl11?111'1 

" 
~1ti~1lJniJ6lllJ6ll'U1J1'Uu1mn l'\1i.Ji;1'U11 'V'IBnm.:i e51L.n-e:i 1 •tm~ till ~.:iV111'1BiJ'1116llu1'1 vim\3\ti 1 'LI'1lJtl1 

' ' ' 
~1tim u11nn ~" m11.ff u1:: 1ti6ll'l1vi~'U fl11lJml'l-ti'U"Ufl'l~'Uvi .ff 'Uflru.n1'V'l'1lJtl1 u1::w'Vl"UB.:i"1u11 

'6.J ' ' 

4.1.1 V1f:\J1L"ll{9l~~~BV1'\J'lhmn 

4.1.1.1 Vil"!b'Vlilv"ill'l~1tlrl1 ciJ1'Ul'l'l'U1) 

4.1.1.2 Vil"lb~"ill'l~1tJU'U (1JTUl"i''Uvl1bflltJ'U) 
" 

4.1.1.3 ViP1\Jl::1'mrnn"ill'lbb:Wtl11'11.:i 

4.1.1.4 Vil"l\?\::1'U\Jlfl"il1'1~1titl1b~1 ciJ1'U61J::61JeJlJ) 

4.1.2 ~n~ru:::.nihh:::bvtA 
'II 

ii~n'l-tru::i1:U'\J1~bvtmtJmVIBm'111 u1~neJiJ~1tirn"U1?1.:i 61 ~1 61 ?1~i.Jni.Jv111i.J iifl11ll ,, " ,, I i 

i;i1m5ti.:i"il1nVimV1ilvi;i.:im"il1nViP11~Lll'U'11Bi.JbbB'1 IS.:iii~n'l-tru::.n:Wu1::L'Vll"!Lbi.J'U Cuesta ~B~1'UVil"I 
" 

\Jl~1'UBBm tl'UVIU1~1-ti'U iiv111'U bbfli.J 61 ~lJ~'lbL:Utl11 'U'I JJ:WU1~b'Vll"l"il::ml'lb 'Vl\?\1lJbb'U1 L 'U1'U'U1'Utli.J 

Lb'U1.ff'U~'U~1'U'11'1 Vil"lb~~'Uvi611'U 1 w1l~l'ltl'U6lllJ6ll'U iJ~fl'l-ttu~i1iJ'\J1::L'Vll"ILbU'l~Btlb tl'U 4 i.J~b1ru 
·~ ' " 

1~Lbn 
Q d Q ( ) J{ d Q 4.1.2.1 i.J)b1t1J'Vl"1L6ll'IL'U1 Foot hill slope Y'l'U'V11'1\JlB'Ufl"1'1'UB'l'V'l'U'VI Lfl~"il1fl 

v ~ d 
f111'VliJCllJ"UB'1\Jl::nv'U'Vl1'1'U1"il1fl'Vl?l'1 

" 
Q d "' Q ... Jf d .. 

4.1.2.2 iJ1b1tu'Vl'111'16ll'UL6ll'1'1lB'U (Slope complex) 'V'li.J'Vl1'1{9l'tl'Ufl'11'1'UB'IY'l'U'Vll.J 

~n'l-tru::L ll'UJJL 'U1Vl~m Vivm 'U1 iifl11lJ'111'1-ti'UlJ1flflrJ1 35 L uv1L~'U~ i.J1'1LL i1.:iL U'UL \l'Ub 'U1tJB~U1'U 

(Butte) L"ti'LI i1n::uv .nV1i;11.:i i.J1'1LL "1.:ii'.ib?l1~'U fo'1u.a::m'U~'Um::~l'lm1::"il1tiv'ivh 1 u " " .., 
4.1.2.3 i.J~L 1ruV1u1~1i'U (Escarpment) 'V'li.J'Vl1'1{9)::1'Uv'fln'UB'l~'Uv1Lnl'l"il1flfl11lJ 

'11~L 'VlbL'1~1eltJL~'tl'Uzj'llhL:Jtl11 'U'ltll'I L '111::~1'Uoff'U~'U 

4.1.2.4 iJ~nruv111iJ\Jl::nm.1tl1~~vn (Alluvial plain) 'V'liJV11'1Vil"llJl~1'UBvfl'Uv'1 
~'Uvidj'Uv111i.J~l.lu.l.itl11 'U.:i Ln~L~v{)~tl1via1n tl1'1:: 1 vim '!!1l.l1Vi'1l.Ji.J~L1ru~-:imh1 u.a::~l'l'V'11 
tJJ:: nv'Um?l::al.J 



: 

: 
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95 1'11'1L~tl'U ~1'U1'Utb~'1l1'1l'U 433 i'l'U '11'LI1'VlajLU'Ui'l')BUl'l1'1"1l'U1Vlmn:iifan.n;am~·w-J1.:i 4 - 6 i'l'U 

th~'1l1m'1l1tJ:w1flfliTt.h~'1l1mV1~.:i1.~fltJBtJ m1:wV1'U11.Lii'LI"1lm'lh~'1l1m 30 l'l'LI/m,1.:in1m:w1J1' 

el\Jl')1fl1')1.~:W"1.IB'l'lb~'1l1m 1. 7 1.'lJB~l.~'Ul'i mvii11'UB'U11'l\Jl'lJ')~'1l1f1JlJLL'U1 L tJ:WL~:W~'U 
m'~fl~1 \J')~'ll1m'11'LI 1 V1aj'1um,~n~1n1l'lu.:iri'uL~fl 1 '11'LI 1 Vtty"l 'LIV1~u1'U 1~wu 

fl1')~fl~1LLfOlfl11'1U'lrlUL'Vhi!'U i11.YitJ'l 10 L'lJB~l.~'Lil'i1.vhi!'U'm~-rumJ~fl~1~B1'LIJ~~UlJDtl:W~fl~1 

1.fil'~~n'1 '11fl.LJ'e:i:w'1~'U~1'U'~~uvtliu1mL'1~ .Ue:i:w'11'111:w-:6'11. ll'U~'U~1'U ('1'lJ~J viui1 
61 \J d.9 'U \J d.9 d.9 

'lJ'~'ll1m'11'LI1vtaj'lJ,~flB'UB1~'V'lv111~ ~BtJ'1~ 57 1'u~1.:i ~BtJ'1~ 19 v11'lJ,~:w.:i ~mm~ 18 Lb'1~vl1'U1 

~BtJ'1~ 6 1vitJi1')1tJ1~1.u~tJ~e:ill 100,000 u1'Vl zj,:i'11'LI1vtaji1vt-d'~'U~BtJ'1~ 98 fl1')~e:Ji'l')B'l~~'U 

vl10'U')1tJ'1~ 5 - 10 1 ~ '11'U1vtruLU'U~~'U 1lii1t.Bfl?f1')~'Vlt lJfl1')B'V'ICJYlLI. ')'l'l1'U?f'l'V!i;l.:im')l.nUL~r.n 
v " 

L~B 1 'lJ1'u~1.:i1mi1e:i.:i1 vtaj 

'lJJ~ I. 'V'ltUl.L'1~1w.i'LI5JJ:W 'lJ')~'ll1fl')'11'U 1 vtrui!u~Bval1?f'U1Yl'VlD 1'1~1tltl'U'1l11~?f1'U 
v ' 

1vimr11 'lJ 'lJ')~L viru~~'U'VlBVltl'U:lJ11jJ'lJ1Vl?f1 tlflB ~\Jl~'U?f B'l V!~B'lJ')~ L 'V'ltU~U?fB'lb~B'U'll11U1'U'1~lJ 

L 1'11L.U11'vi1n~~Vl tl'UYlWYl'VlD fi!1?f 'U1 1.nvi fl1')'V'l'LJ'lJ~~..ij fl tl'U~~'l~'U LL'1~v.:iv111 Vl'Vlfli'l'UlJl'l11:W , " , 

V!~BiBl'ld')'lJij~~~U'VleJVltl'Ul.11 L"li'U fl1')~VI~ fl1')L~tJ~ fl1')Vl1:W~Vll'l'Uhl 1'LI"li1'lb"1.11YlJJ~1 LU'Ul'l'U 

4.1.4 -b'e>11~01'j1"1i'tl1"t1e:i.:i"!J11"lluu1ut.hm11 
v ' 

1 'LIB~\Jl'll:W'll'UU1'U°lJ1fl'111 itl1'11fl'lJ')~'lJ1fl L "1.111'Ufl1')eJ'lJLfll'lLL'1~'U1Lnl'l ?f1:l.J1')f;l L-iftl1 
' " ' 

'11fl'lJ')~'lJ1IJL 'ln 1~1'1'1BVlvY.:itJ LL\Jlb 'U'U'1~U'U?f1:l.J1')f;l 1 itl1'11fl'lJ')~'lJ1IJL"1111'LI"li1'lL~B'U YlCJ~.fl1i'l:W fi.:i 

b~B'U a.:ivt1i'l:W L'vhif u L ~B'l'11fle.J'U'v1.:i"!i1.:iLL'1~e.J'UiJ'lJ1:w1ruUBtJ'1'l hiiJe.J1tJl'lBtJ~'Utl11:w "lvt1'VlaU1 

e:i~1.:i,1vi 1. ~1 tl1'11m.h~'lJ1m "111L ll'Litl1~?f ~mvi'lll.l'll'U?f 1:w1'lf;ltl1mu11.nri 1v\' 'LIBn'11fld"lll.l'1l'UEJ'lil 
v ' ' 

tl1'11fl'lJ ':i~'lJ1V1liu1'U~'thtl1lJ1'11 mh.:i1.nutl1Vl1 tJ'11lJ1'Vi'1L U'U'lJ-:i~'lJ1vtl.iU1'U ?f1lJ1')f;l L m~\Jlae:ivi 
" " 

vY.:itl LL\Jl1jJ1;11m'lf;l 1-ifu11nri 1~ '11'U 1vtaj'1~1itl1'11n'lJ-:i~'lJ1V1~u1u1'Lifl1-:i~'lJfori1.1.a~1 iJ1:u1flei1.:i 

1.nutl1Vl1mnv11n1!'11.n~1J1'm'" 1.'li'LI m'l'lJ'1floLJ111 'V'lvi lY'LI'11'lJ~V1i;i'.:i i11 ., 1.1.\Jliiu1.:i'11'U~e:itJa~ 5 
" 

"1.IB'l'1l:W'1l'U~?f'Utl1'11flLLlitl11 "1.l'll.111 m 'Ufl1i'lfl1':iLfl~\Jl') '11L 'Vl\JlmliiltJlJtl1J11 "1.l-:Jl.111 otlL ~B'l'11fl\Jl~'lii . " . 
1'111l.1'11Vloff 'U\Jl'1BVI LL 'U1'VlliU1'U fl tl'lh nu 1jJiiLl'l~B'l..ij m~ii'lJ'l~a'Vl5fl1Yfvi?f1:W1':i f;l'1'Utl1'11 fl LLlitl1 

" " 
L 'll'll.11 L m~ LLa~~'U~fl1')Lfl~\Jl')el~Lfl'1'11mhtl11 'll'l L"~"\91vfl1')'1'1'VJ'U 



: 
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4.2 m~t.vu~::lv'tftl~~'W 

"iJ1nnT~lLfl'n::~n1Y1ci1t.1~11LVim.J Landsat 8 lJ 2014 611:1JTH1'11bb'Unn1':i 1itl':i:: LCJ61JU~~'U 

BBnLU'U 1 'lh::Lfl'Vl (Jl1Yl~ 4.1) fiei ~'U~th1iJ (D1bUqj"ilYl':i':iru) 

0 195 390 780 1, 170 1,500 
-=i-=::i----====----~~ 

11'tl 1 e'd~ n1~ 'ti ~:: V'tf'U'VIVl'U ~'lJ~ c~~.:u.> ~'U~ (Li) II _<i d 
~ti E.Jft ::'tJtl .:J'W'U'Vl 

'Li11il 5,710,224 3,568.89 100.00 

';j'JlJ 5,710,224 3,568.89 100.00 

., A'~A'd.~11 
4.3 fl11:lJft1~'tl'U'tJtl.:J'W'U'Vl L 'U'W'U'Vlft1J'U1'V11Vft1 • 

., 
CVll I CUI CUI 

ri111Jm~'ll'WtJBt.1m1 12% m11Jm~'ll'U"111..:i 12% - 35% m1:1J'11~'1ltJ'll1\I 35% - 55% bb'1::f1111J 
., 

m~-tl'Wmnn11 55% 



1os·37'30"E 

fl111li'l1~iti''l.J (%) 
d d 

'V'l'l.JVI (IJl':i.11.) 

< 12 2,421,392 

12 - 35 2,295,072 

35 - 55 375,184 

> 55 613,856 

~'dl.J 5,710,224 

: 

•. 

0 200 .000 800 1,200 UIOO 
m::im::::J--====---Me~r5 

c:J ttt!L~~~~1 .. K.IOUtl'l>!oiU 13-35 % 

-- 1'W}llii·.n• .. t'rrUlil'lFliU 35-55 % 

.. Rl11tR1fl'itt > 55'1c 
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V1'1.J~ (l~) "' ,JI d 
':ieltli'l::"l.leN'V'l'l.JVI 

1,513.37 42.40 

1,434.42 40.19 

234.49 6.57 

383.66 10.75 

3,568.89 100.00 



·. 

105"3&'30'£ 10S"l1'31J'f 

~ ' 0 "lf'IJfUl.!.fl 1'W fl l.l'IJ 1 • • 
d d 
'W'IJ'VI (Vl'a.i.t.) 

lA-2 2,657,104 

3 2,373,392 

4 678,128 

1111 5,710,224 

~'IJ~ <'Li> 

1,660.69 

1,483.37 

423.83 

3,568.89 

0 t2$ 250 500 7SO 1.000 

-=--=---==--... •• 

~m.i;.fu~ 3 

ml ~u,hiu~4 
CJ '!!ltll'lfmjmhlhutn 

II d d 
-amm::"lle>~'W'IJ'VI 

46.53 

41.56 

11.88 

100.00 
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4.5 fl11i.t-W~-wei t 'OJ"llv ~"!11"11u ~ ei m-aa~1 ~ ~1u~utl16l1 G1 -a< -a::u::i·h ~"ll ei~'l ~ ~1 u'OJ1n111tju1u) 

4tl11"11i.iu1'Wthmniiri1111w-rvrn h~'OJ::'1~1\lch~ 1 m1~ffin~nu4tl116tli.i L ~v\l'11n'1::mn 1'Llm-s1 i • • • 



·. 

I 

-a~vi1.:t'11n"l!ll"lf'U 

Cfilmll\9l'l) 

1 

2 

3 

4 

·' 0 "I .K d • ~ ., 
4.6 u'a~l.fl'Vl'tlv.:ta1tl1'a L 'U'W'U'Vl~ll'U1Vi1Va1 

0 lflO 320 &to 900 1200 
-=-=----c:===----~£~ 

CJ nm .... ~:i1.tii'rn!a1 

-mnh~ 

j· , . ;. . j nrmi-"Ul1u'IU 1 nu. 

Im r.iml'\<-\'ltl11l111 2 nu • 

.. r.rml'N'\11l1""u 3 nu • 

.. ~'M•'l1l1lml 4 ni.i. 

'l~~UA11ll~.:!WvL'1'llv.:l"l!ll'U 

vm 1"il :i..n n 

·m:i1'1't11'Umn.:i 

Yml:iium.1 

1ii'V'la1'1 

44 

1 'U~'U~~1nl1~1 Elm '1111Trn uvn'tl'l~ Lfl'Vl'lla.:ia1J11~vc11.:ia'l't1'l~Lfl'Vl\Jl 111n1Y1ri1 v~11 L Yiv11 , 

Landsat 8 u 201411'1~-:id U'l~l.fl'Vl'lle:J.:Ja151'l LU'Ua161'la11'1u~vi-d.:i (First order stream) 'V11-:itl1 

i1tl11via'W1J1aa~u -;l1'U1'U 3 mv rn111m1'l111 4.21 n1awm m-:itl1i1tl11"v1a'W1J1aa~u (1J11'l1-:i~ 45) 



·-

45 

d ti 0 "IA'd.t ... 
~TH~'Vl 4.5 ")::Lfl'Vl"lleM!it1t>1") L'U'W'U'Vllit2.J'U1Vl1tla1 • 

~ 0 

fl11l.lt111 (nl.I.) 
... 

'lh:: Lfl 'VI 'VI 1.:1'U1 ':il1'U1'U ")eJt11it::"lleNf11111t111 

'VI 1,nJ1ihh 1 Vla hil'lffv~ll 3 4.21 100.00 

':i'HJ 3 4.21 100.00 

.fd ~ ii l/~O 
4. 7 "ll'U1Wt'W'U'Vlt'Vll.11::a11 L'U01-aa':i1.:i~1t1~'U'U1f;'l1t>1':i 

m1Pi f)'l•.n mnh~ ti f)l'lL-ff ':i~'U'U6'f 1':i6'f 'UL 'VI f"lfli1f"l 16'f 1'111 Lfl':i1::: ~Vl1~'U~ L Vll.J1~6'f l.J L Ylei f11':i6'f ~1\l ' ~ 

~1t1~'Utl16hn11 'U~'U~6l°ml1~-wm~1l.ln'U'lll.J'IJ'UU1'UtJ1na1 1'1'1ua'U1 L winm-:i B1Lfle.J 1-u-:iL~Vl.l 
' ' 

~'IV!lfle.J'U61':i1'1161U L~mm11 m U':iLLff:ilJ'V11'1fli1a11am 'Vlf"I tl1.ffeil.la~1mLm1:::V1L 'U~'U~e.J 1 tJ ~ei ' ~ ~ 

m1ri1-:itl1m'Jnri1~1 LLU':i m1eifo'U'nui'LI.Vm,j'1 (Overlay) ~'ILU'LI15vtl m 'Uf11':ilLfl':i1:::'V1 LYie.JVl1 

~'U~Lvtm~al.l~1-:i1 ~1ni:.Jam11Lf"l':i1:::~(?11l.JlGm1-U1-:il'1'U 1~i:.Jam1Pimrntl'U61J'U1(9J~'U~Lvtm:::al.l 
LLa::: bLf:.J'U~ bb6'f i;)\J«'U~ L Vll.J1~6'fl.J LLtlf)!?l1l.J':i~i;i'uf"l'J1lJL Vlm:::al.Jf11':i6'f ~1'1~1Vl'1'Utl1~161':i 1 'W«'U~6l°l.Jtl1 
., d 

Vl'Jtl'11 (fl1W'Vl 4.5) 

105~8"31TE 

- wunn:•u 

~ L1fln:~-

10S"39'0"E 

- min:as.n.l-iun•,~ 

' 

-D1J11:t11.f\Tlf\ 
k '····· . . . -- - - -· -- -. . -- ... -- --· . -- ----·-- ·----- ~ 
~ ...... --~r->~n-v.--------,.r~,-~-~-------,.-r>~n-v-.-------~-r>~n-~-------m-.~>n-v-.--------~~~r~>n~~;.;;....J-~ 

d .r d "I ... ... t "I .r d11 
111'W'Vl 4 .5 'W'U'VIL'Yi111::al.J L 'Un1"aa")1.:i~1t1~'U'U11it1t>1"S L 'U'W'U'Vl'Yi1tllit1 



·. 
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0 QI ~'l.!~tV1iJ1::61:1.1tvJBnTrn~1~eJ1v~tnl1~1 ,Ji d J d ... 
"1\91Ufl11:1.J W\J'VI W\J'VI 1Bfllil:: 

~ 1.J'ci.i: ... 
(~1.:1.J.) (li) 

.J' d 
t'Vl:l.J1::a:IJ G"11'Vl~Vl:l.J\91 \JW\J'Vllil:l.J\J1Vl1fllil1 'tlB~W\J'VI • 

mn 16-20 fil~LLlJ'U 1,171,527 732.20 20.51 

't.htimn-:i 12-16 fil~Lb'U'U 3,283,940 2,052.46 57.51 
., 
tlf:Jtj 8-12 fil~Lbtl'U 1,040,252 650.16 18.22 

h!LV1m~61:1J 8> fil~Lbtl'U 214,505 134.07 3.76 

11:1.J 5,710,224 3,568.89 100.00 

" . . 
"li'B:l.!6'1611161\J t 'VI fl'Vl1 ~.fl iif1161~{:1.11fl1'Vl\J ~W\JVi t Vl:l.J1::61l.J 1 \Jn1161~1 ~ eJ1 fl i1 l.JnU°lf :l.J"lf\JVi ., ., . 
B1AV b 'l..!~\J~cl:1.1tlT~1V6'l1 • 

61.n1'W~ti~ 611:1.111n~viL~e:in1~ '11u1u 20 ~vi (.fl1Y1~ 7) <11t16'1~LBt1vi.fl1'Wtt6'1~'Wnvi tb1nn~ 
mfili:.i'U1n fil ) ITT:il't11~tl1ile:i:1.J6'1"ilV1t:J1t1~"11:1.J"IJ'UL~amJ16'1-:i 1u1 tbttmmht ~"il1i.J"Um1~uu611161'\.JL vw1 

'U 'U , , 'U 

.niJPnmd L\9ltJtl1t-il161:1.1m1~'\.Jbb'll'll f1vit11, 2549) i:.J6'1i.J11nni1 vi'1tbVl'l..!"11:1.J"ll'l..!U1'\.Ji.J1nmri-:i'Wah 'U .., • 

61~1-:it:J1tJ 1 'U~'U~Vl'Jtl6'11 '11'1.J'J'U 20 "iJVl ;'lvl'Jbb Vl'U"IJ:l.J"IJUhJ1~b~€Jf1"iJV16111-:it:J1t1 b'U~'U~~iif'l'J1:1.J • • • 



: 

.. 
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s 

o 115 350 100 1.~o t.'40o 
lleleu 

if'vif11011"a111.umm'Nlhu 

.. bfrm.11.."'l'llJ 

llllll•irn-i::tllnlau 

.. L'ibn::i\1ltl11.m11'"11 

-~1.11::timl"11l 

47 

.n1-w~ 4.6 :v~a~1.:i~1a~i1 tt 'Vl'Ll"llB.:J"ltlJ"lt'LI 1~~~t~ein L 'U~'U~al.Jtl1~1a~11 'Llal.lmca~mt uu • • • 
~m: 1'Vlm 'UTtJ'j11lJ'Vlv (2549) 

~1mTmn'<il tJ 1~'111-Ual.l'1~~cJ1t:J~"11lJ"ll'UL~v nm'1.:i 1 'LI t 'lhttmm11t ~~'jtl"lm·n:::'U'U?f1'j?f'UL 'VIPl " " , , ,, 
.f1lJP11?1\91{ fatJU1L oLJ1?1lJOT~tJ'j:::t:Jn~ ~10n1'jb ~l.Ji'J bbtl 'ji"l'J1l.JW·:l'VHJ 1~"Uv"l"lflJ"ll'Uzj-:J1~ri1cl1-:i 

'U ' ' 
~ V 1.J I 

'U1Vl'UOeltJ'Vl 3 b'Vl1 
'U 

Su = 3Sl + 3Dv+ 2Lu+ Wscl (3.2) 

d ' .f.J 
bl.Jv Su = ri1ri:::tb'U'U'j'Jl.Jl"l11l.J mm:::?ll.J"l.lv.:JW'U'Vl 

Sl = iohri:::tb'U'Ul"l11l.J'11~i'U 

Lu = ri1ri:::tt'U'Un1'j1-&'tJ-a:::fo"l1tJ~~'U 

Dv = ri11"1:::tb'U'Un1'J'J~r.i:::vi1-:i~1n-ql.l"ll'UU1'Utl1n'11 
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Yi~ vlJ~\l 1~'1v'Uml.Jfl11lJ~\IY·m h"tlv\l'!llJ'!lt! 1~tiii~t '!!1~1:1.Jtl1~'!l1fl:1.J '11t1'Jt1 30 flt! e.iatl11nn11 , v 'd.J 

c!b-U'1~111·th~'!l1fl:1.Jiim111~-:i'l"lvL'OJtta~tJv:1.J~uv1'1..1~u~nru'1~1-:ic.l1tJ ~1t11t1 28 flt! fi~Lllt1~atJa~ 93 v 

...,.., 11.1 ~ ,.., .Q 'd 0 3 dd 1 
t:-!'J'OJtJ \PllJv'Ut:-!i;ln111 tm1~Vl"tltllJi;J'111'1t!L 'VlPl'Vl1\l.f1lJP11'1~1 b 'Viti f11Vl'U\Pl'l"lt!'Vl'Vlb V!lJ1~'1lJ ti n11 v v v 

'1~1-:ic.J1tJ~1:1.Jnu'!llJ'll'UD1'Utl1nm~m~tJ1 'Wv1'U~~:i.Jtl1~1tJm1~nu'!l11'!l'Ui11mhnm1Jil-tl'tlw LtJ'llu ' ' , 

·. 



.. 

d 
'1.J'Vl'VI 5 

a1tl~rnn11ftn~1bb6'l~.VBb6'f'WBbb'W~ 
q 

:il'-:ivi1~eium1"11n1iJ ~mfd!ti1'Llci:wJ1~1mn :il'-:ivi1~eiu6'111"11n1iJ i:.J&'lfl111Lri11~'l-1\911:w16m1-il1-:il'i''Ll 
' ' ' 

1!il i:.J&'I fl11Pi f1'l-J1LlJ'Ll"IJ'Ll1 ~«'Ll~ L Vl:W1~6'1l.J LL&'I::: LLi:.J 'Ll ~ LL6'1 ~'l«'Ll~ L Vl:W1:::6'1:W LLtJ f1 \911:WW~1J fl'J 1:W 

L vim:::6'1:wm16'1~1-:ic.J1 ti~'Utl1'11n111'Ll«'Ll~~:wJ1~1tim1~i:.J6'16'11'll ~-:id 
' ' 

1~~utl1V1::: L&'l'l.11'Llf16'11-:i~-:i LLl'i 300-400 L:w\911 m1:wm~i'Ll"UeJ'l«'U~?i1'U 1 viajm~i'Wu ei ti n11 ~ei ti&'I::: 

12 i1mnti-:i~eim=i::: 42.40 "Ufl'l~'Ll~ 1fl'l&'l'lmLll'W«'Ll~~i1m1:w6'11~i'Ll1:::vd1-:i 12-35 L'l.leiiL~'Llvl 
r11eiuri&'l:w«'W~~eit16'1::: 40.19 ~'Ll~~m~eii1m1l.m1~i'W:w1nn--.i1~eit16'1~ 35 ~'W1'll '11n11~i1 

' 
~n'l-Jru:::L tJm?f'Llm'IL~ti'Ji1LL\9lf1M-:in1'Ll6'11"1J1 1 L?f'U i1m "IJ16'1'16'1~UnU~111JL~f161 ~f1'l-Jt1.!~Lll'Ll~'Ll 

" " I 

Vl11tJLL&'l~~'U~'Ll~1'Ll LL&'l~i1ViPIV11'1f1111 Vl6'1"/JeJ'ltl11 'l.IVl1'1ViPll9l:::l'Uflflf1 hm&'l'l?f LLl.itl1 l "ll'I 6l1511~'V'l1J 
" 

Lll'U'l11:::L.flV1cl1n11~i1J11vi6'11l.il9l6'lfl~lJt111 4.21 nlm:wm vi~ei~eiti&'I::: 100 "Uei-:icl1n111'Ll«'U~~:w 
tl1 fl111offtJ1:::lt1"1Jtl~~'Ll1'U~:Wtl1'1X1tim ij 1 tJ1:::L.flVI flfl th1lJ (tJ1LUqJ~'V'l11t1.!) ~fltJ&'I::: 100 

f111Pif1'l-J1fl~'l.Q' 1~tl1L el16'1116'1'UL V!Pl.fliJPl16'119l{ffi~~1f1 f1111'JU1'J:W-iJfl:W6'1 mtJ1:::m 6'I i:.J&'l l~ti 1-if 
" " 

'1 0 I "" < J' d d "' .I "' :: o '1 J' d , :: "' 
b u1LLf11:W ArcGIS 'J Lfl11:::VIVl1'V'l'UVIL Vl:W1:::6'1m 'V'leJ6'111'1w1tJ\9l'U'U16'11511 b 'U'V'l'UVl&'l:W'U1Vl'JtJ6'!1 , 

-;J1 LL'U f1 ~'ID f1 fl&'! lJ ~'Ll tl1L-ff1-if fl:W6'! )'Jl.J~'I \9111~6'1el1J fl'J 1:W '1 f1~ fl'l"IJ fl'! fi 1~ n ~VI 1'1~'Ll ~'Ll LL&'!~ , " " 
1 Lm1:::v1v11 LL 'l.11V11-:ii;l1'Llf11tJ.fl1'V'l ~'J.fl1'V'l ~i1i:.J6'll'iei mi 1 vm"Uei-:iJ1 m1~-:iV1m ti"Ufl'l~'U LL&=1:::m1 

Lfl~f)'UEJ1tJ\9l~f1f)'U B'Ll 1v1LLri ~'Uflt1.!.fl1Wci:wJ1 "'f1'l-Jt1.1:::"1Jf)'l~'ltl f1fl6'1:W~'Ll fl'J1lJ6'11~i'Ll"UeJ'l~'Ll~ LL&'I~ , , , 

fl'J1:WW'IWB 1 ~"llB'l'lllJ'll'UU1'U'l11f1'11( )~tJ~'l1h'l"UB'l«'U~6'1~1'1t-11tJ~1f1Vl1iu1'U'l11f16'11) l~vtl 1lli'1LL 'l.11 , " 
..r-:i 4 '11U~1l1n1,,,'U~Lf1ru'1 L ll'Uri1fl::LL 'U'U LL'11t11~mm.m 1 'U l 'l11LLf11lJ)~1JU'111'1tJL Vl131.fliJ1311'11Jl~ 

" 
• I !"I ,., o .f .J .J o ., o 1• I ' ,., • t " :: 

C.i'1 fl1) u)~~f11Jl b '11 '11lJ1'H1fl1,_,'U~W'U'Vl'VlL ,_,1J1~'1lJ'11,_,1Ufl11'U1 u11'1 LLi:.J'Ufl11f1B'111\lw1V!JltJ'lJ1 

'1°15111 tJ~'Uvl~\l,..,lJ~ "tlv'lci:wtl1"11 t1'11 1v1 L U'lJ 4 1::~u fia l{tJYivlii1"111:wL '.11l1~'1lJ111 n L i!vvi • 
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... ~-: .x d 1 ' .. .?1 .., x d ' l;' 
l.Jfl11l.JwL'Vfl.J1~'11l.J b'UeJ'VI 134.07 1 fWlbumeJEJl;'I~ 3.76 'llv'3~'U'Vll;'ll.J'U1 

' 
cm~1~'11nrn1t11-U'e:il.ll;'l\l~tJ1EJ~"lll.J"ll'UL~mnn"'31'LI1 th LLml.l'11L ~'11U'llv'31~'lJ'lJ'1111'1'UL 'Vl!'ll 

'U " 't " 

illJ!'l11Ml11~EJt11LoU1'1!l.Jfl1)~'ULL'lJ'U (l'VIEJ1 'U1'lJ111l.J'V!v, 2549) L~v'Vf11°i1ri1'3tl1'Vf'Ufl'llv'31ii'1LLU1 
" 
m1l.JVi'3~v h'llm"lll.J"ll'U 1~fi1ri1'3tl1wunmJ~ 3 Lvi1 v111 ~'1~c.!1EJ~lii'1LL'Vl'U"lll.J"ll'Ufl~L~vnvv'1 'LI 

, " 't 't 'U 

~'U~L'Vfm~?ll.J 1 'Lim1?1~1'3tJ1EJvEJ L 'ULnru.nfl~LL 'U'UL 'Vfl.J1~?1l.Jl.l1fl'1'3L'Vfm~m.J'lJ1'Ufla1'3 1 u'1~(;'{1'U 80 % 
" 

~'U 1 tJ zj'3'111l.J11tlb~EJ'UL ll'U?!l.Jfl1) 1~~'3.n 

Su = 3Sl + 3Dv+ 2Lu+ Wscl (3.2) 

" ' ' d ... 

Su = fl1fl~LL'U'U11l.Jfl11l.J L'Vfl.J1~'1!l.J'llm~'U'VI 

SL = l°i1fl~LL'U'Ufl11l.Ja1~-a''U 

Lu = l°i1fl~LL'U'l..!fl111-fftJ1~LEJ"lltl~~'I..! 

Dv = l°i1fl~LL'U'l..!fl111~EJ~~1'3'11fl"lll.J"ll'Utl1'UU1fla1 
' ., ., 

WsCL = l°i1fl~LL'U'U-a't.!fltuil1~cil.JtJ1 
' ' 

5.2 "lima'IJmb 'IJ~ 

fl11U1~EJ fllJlL i 1~'U'U'1111'11\JL 'Vll'll.fl iJ f'\1'111J111 Lfl11~l1 'Vf1~'Uvi L 'Vfl.J1~'1!l.J 1'Ufl11'11~1'3t.l1EJ!Ji''Utl 1rl'1011 . " 
1t.1fl~'3d1~t11rn1ih1~v 4 u\l~v 1~LLri m1l.Jl;'l1~-B't.1 m11itJ1~1EJ"!ltlvi~'IJ '5t.1flrun1~alltl1 LL"~ • • 

"" 1 1 .., ·' .. ~ . .x d • " fl11l.J~'3~v \l'Uv'3'Ql.J"ll'U 'Ufl11'1111'3w1EJ l.!11 Lfl11~'VILLi;'l~\l1 LL'IJn'Ym'VI L 'Vfl.J1~'1!l.JLL"1~fl1'Vf'U~".i~~'U 

fl11l.JL 'Vll.J1~"'l.J 11 vTOJV'3hiL ~EJ'3~vl'ivm1\il~~'U 1 \l11'3LL~'Urlv'11~1'3c.l1EJ!Ji''Utl1rl'101".i ~'3.Q fl1".iU1 

U\l~EJ~'U'l m 1 "lit 'U~\l1".iru1L~l.JL~l.J ~'3.Q 



: 
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?1~1~tJ1t11'ie:i 1 bbvfo blJ'Ub~'U'.\JTu1'U 5,000 'U1Vl (Unit Course 'llB~mJJBVltn'Ubbvi~"ll1~ ~lll1t'.l1 , 

bb'1~~'U~~"!l) bb'1~r11tl1':i~{n~1tJ1t1~ml1'11u1'.i (tJ1m.J?1JJt-1?11'U) 1'W 1 tJ 'llmtJ1mbl'i'1~bbvi~ bU'U , , 

b~'U'.\l1'U1'U 1,000 'U1'Vl (1~ltln1':i'lJ':i~inrurh1.ff~1t1 b~B~'11mhmbl'i'1~"!lu~iJm':i1i1rWtbb'1~lJB1tl , , 

m':iiJm':i"IJ~"e:im ~e:i 1 '\Xii~'W~nmnrnl11~b VitJ~Yle:i) vn m~e:i b VitJunut:.i'1v11~·fo11i1Mf1~1b~B'W~'1~ 
1~-rrn.h~ ltJ6Utl 

5.3.2 bb~11m':ifl~1~eJ 1t.1~'Wtl1'11u1':i'1~ 1iifi'JJrhl'i e:im':i'1~'Vl'W bbl'iv111 '\Xbn~m1:w~'Wf1~'lle:i~ 
' ' 

6lJ:W6lJ'W ~1'WB1Vl1':i b lJ'Ubb Vl'1 ~tl1 b ~e:i m':ie:itl1.flf1'U~Lfl f1'llv~:W'W~~ bb'1~~11l1t'.l1~1~ ., ~n~~-d1 tJ'1~ 
, " " I 

m1:w~mb ':i~'Vl1~m':ibn~ 1 vJoJ11 'WtJ~bb~~ i!'U~~b l!m'Vl~t:.i"vlb ':i1f!JJm':if1~1~tJ1tJ~'Utl1~1u1':i 
5.3. 3 u~b1ru~ne:if!~1~eJ1tJIX'Utl1~1u1':i ~m hi~~t:.i'1m~'Vlu 1 '\Xd1~m':ib tl~tJ'Ubb tl'1~l 'U'Vl1~'1'U 

' v ~ q 0 Q.I 

n'U':i ~u'U 'U b 1 f'll'Vl f!1 f1t1J 

5. 3.4 ~~~ LL'1~'11'U1'UeJ1tJ~'Utl1'11li1':i~lJBtl b~:W b 'U~'U.yj 
'I.I 

5.3.5 L'1'W'Vl1~f1:W'W1f1JJv1'1~L-U11 tl~1L'i1'Wm':iriBf!~1~eJ1tJ~'Utl1'11u111~ 

m:in'11ffd n1':ivi'1L 'i1'Wn1':irlBfl~1~ m':i~'11':itu16lJU~'llB~eJ1tJ111''Utl1~1u111 '\XL Vl:W1~fl:Wtl'U 
flfl1Yl~'Wvl 11f11':ineJfl~1~tJ1tJt:.ifl:wt:.if!1'U tJ1tJ~~m1':i Vl~mhtJtn1':i t~tJ~'11':itu1'11n9l1LL'lh'VlmtJ 
~1~1:W n'WvliJe-i'1~Bf111:W':i'U LL ':i ~ b 'U nl':i 1 Vl'1'llv~tl1~~tJ·rn n B'U 1 tl~1 CJ 'll'U1~'ll B~vr'Uvl-rutl1b Vl\l el 

' 
'U~L1ruvl~B~m1neJfl~1~tJ1t.1~'Wtl1~1u1':i 'll'W1~'llB~'11u11u~L1ruvlneJfl~1~eJ1t.1~'Utl1ii'll'W1~n-J1~ 
LL'1~~nwh 11 m1:wm~i'W'llB~'lJ~L1ru~neJfl~1~ 



.. 
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bn'l<JlJ :5''Ll'Vlibbtl1. 'Vl~n01':i:5'~01':i~mh (Principles of Watershed Management). 
Q Q,.I d'.:::;,,. ' Q QJ ' 

n~..:i b 'Vl'WlJV11'Um: mrn'111B'4 ':ifl'el'J'Vltn fltl.l:-51'Ul"l161m lJV111'Vlf.nm.1Ln'loJl91':wn'1m, 

2539. 

lJVl1l'Vlt.n~mfl'el191'H'!161191{ 254 7. 

- ---· n1':iriva~1~~1a~'Utl16l'151':ittlil::m':itJlilnV1ru1tt~nt.yjBm':iv'U~n~~'Ubt6l::tl1. .. .... . 
m..:iL'Vl'WlJV11'Ufl1: 1,hwna'U-rn~bL~~:ij\9lm11'i''UtI1 mlJa'Vlcn'WLbvi..:1'111~ 61'1911th bb~~-W'W5-W'11, , , , , 

2556. 

mlJB'VIC.11'\.JLLvi..:1'111~ Gi\9l1th bb~~'W'WBTI'11. Lf'1':i~n1':iAn't?:11~nvrnrrnvm1mtvi~"ll1~t:.11LL~lJLL!il:: 
' ' . 

"lllJ'tl'UL~t.l':iB'U. B'l.J~1161151tJ: ?i1'UB'Vltn'Ubbvf..:J"IJ1~ ~1tl'n'U~'V11':i~'WyjB'W~n~vi 9 ' , , , 
(aum161101\J) m:wa'Vltn'Ubbvi..:1"111~ Gi\9l1th bL~~-w''Wfi-W'lf, 2558. 
' ' . 

ti ~v~ ii q~ Q,, 
~1..:Jbbfl'J 6111lJ.flfl~. ':i::'U'U~1'U"IJBlJ!il. flJ.:lb'Vl'WlJVl1'Ufl1: 61He:J~ t.lbfl'IJ'W, 2534. 

d3 ~ , ~ 

U191CJ1 LdC.1'Llii\9l1 bb~:-5flru~. "m11Lfl'n:-5-M~ii?i1'U 1~~1m~t.11 'Um:-5'U1'UnTn1..:ibb~'Um':i;ij'~nT~ 
" 

'Vl-r-wmmth 1~mJ1..:iii?i1'U~'JlJ, 1 'W m':itJ':i::'tllJ'Vl1~1°!l1m':i"UB~ • 
Clo Cl.I d ~.d 

lJ'Vl11'Vlt.11!ilmn't?:l~':iA1a~':i f'l':i.:i'Vl 44. 'U. 383-391 m..:iL'Vl'WlJVl1'Ufl':i: • 
"" ., .. 

lJVl11'Vlt.11'1 t.lbfl'e11911fil1'1\9l1' 254 9. 

'Llqb 'VJ'lo'j n1~:-5~. te>na1':itJ-:i::ne>um':iB'U':ilJ':i::uua1':iam 'VIA<QiiA1a~{Li1'v~~'ULL!il:: 1 tJ':iLLnJlJ 

Arc View. 61.ltl'Ullil'U: lJVl1l'VltJ1~t.1'1JB'UbLri'W, 2545. 

~qJ'lhtJ "11ruV1n'il. ~'VIBW!il"UB.:i~n't?:lru::'Vl1.:i-0iJA1a~{'Vl1.:i-0iJn1w11w"Uv~~3.1J1ulil::m-avhmv 

tl1 ~ viil' n't?:lru ::m-a 1 'Vllil"Uv~J1 "l 'Ua1G1-atj1ltl1~!il. i'Vl t.11U'W'U5tl~qiqi1?i'1tl fi!1G'f m 

Q.I Q Q CV ' 

lJV11uru"f!l91: lJV111'Vlt.11'1mnmi1fil1G'fm, 2546. 

L~a..:i ;ij'Ll'VlilJVI L'1ilm. LL 'LI1'Vl1.:i L 'Un1-:i:5'~01-a~'Utl1"1Je>.:itJ-a::mAl 'Vlt.1. m,:n 'Vl'WlJVITUfl':i: , 
mlJ~'Vltn'UbLvi..:i'lf1~ '11911th bb~:-5oW'UQW'11, 2550. 

L~111 Lta'Vl1'W~. m-a1.U.Uv~lil-a::v::1nm~vn1V1'1J~~'UviL~v.:i.Ov~v01-aLn~tLtJ'U~'UririiJ u'iL1ru 

eh I.fl v~\l'U :5' .:1V11'~'Ufl-afl'iti-a-aii-a1 'lf. i'VI t.11'U'W'U6t1~ qi qi1i'Vlv11111'1 l911lJvr1iJ rusn191: 

"" .., ' lJVl11'Vlt.11~mn"e1191':iP11'1191':i, 2538. 
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"" 
0 

I '\' ' "" ~ ,¥ d d • II ol II ~ o 'I ,¥ d 
TYJCJ1 'U1 uJ1 bll'VlCJ. nT~1tR11::V1V11W'LI'VIL'IU.n::a11tvrnm1m:ia11.:iH1t111l'LI1.J1~1B11 b1.JW'LI'VI 

ci11tl1tt~m 1~v1-tl1::uua11am'Vlrt.ni1A1al1l{ nJ\lb'Vl'Wll'Vl1'Ufl1: mm1'VICJl'Ubbvi\1"1l1~ 
• 'U , , 

m'LI~CJ1'V1CJ1 riru~i;1\lril.Ji"l1'11'11 llvt11vim'1mn~l?l1fll1'11?1{ l.J.tJ.tJ .. • 
e:i5f!l bb'1\ltiTVil'l~. m1:5'~m1tl1"tJeN'tl:1J'tlmtuuiicl11..1·b11 n1ruftn~1u1ua1uni;l1v i;hu~ • 

nnvm.:i e11L.nmiieH :5'.:iV11'~b~t1. 1viCJ1'Wvfu5tJ~qiqp1viv1f!11a1?11llvt1uru6fi1?1: 

:1-Jvt11vim'1m1"1!.fi!JmCJ, 2554. 

ffVJCJ WI.JM~. m-:i:5'~n111::urnnu4IB:1.1~a1"aam'Vlrt.niifl1al'l1(GIS)~1v1thtLn111 ArcView. 
, , doS 1J 'U 

nJ\lb 'Vl'Wllvt1uri1: amrill'1\1La~m 'Vlri 1 u faEi(l 'VICJ-nllJu), 254 7. • ·a1 • 
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1. ~'UIJleJ'lJn1'j~~~-:ih.J'jbbff':i~ h.J~ Folder Arcgis DesktoplO.l>Desktop>setup.exe 

-=- l"ib'trim. 
8)-.;.._.. 
.;. ....... 
!iii....... 
"'"'"'

:<S.:.;:~!r~:·~ 
c:.·l(IC<:) 

~~=--,_--~....,,...._~-~ 

Oict'C.,_,B>.~.&llit(due.llQ .,.._'""',..._-W... 
Od.n-b~-~ 

.rnwvf n.1 1w~ Arcgis Desktopl0.1 ~1Vl~'U~~~-:i 

2. fl~n Next>I accept the license agreement>next h.Jb~m.J1 

- .., .. 
•• 



: 
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(lid! W., _ u A " . .._._ .. _.,, ..._, .. ,, .... '°'·•,. --· ~ !: C--•i.e.or:i - A" ,,.: ~ !~ · ~ - ·.:;::::- ik Qt U 11 

-:-- ,~.i; ~ I D ·...,. X.. ,. .. fA· ~ · ~~~~,.!t- O:t1i iii~ :~- -~· :,!:-
AaBbC· A...1Hht:.-

.. ~-

4. "il~'IJ".i1tlff\llU1~1'1eJeJm.n 1~l'l~m~eJtl Advanced (Arcinfo) concurrent use>ok "il~'IJ".i1tl!J 

VIU1~1'1 Arcgis Administrator1~n\?l Cancel 

v • 
f >,( t.:.-~- -"-e"N - _ ~ ~ ...... " - ~ ~ ' ' - ' - )_ ~~ -~ -'-'~ >- • "-H= """ 
~ ~',:::1::1~~~-~, ~>M• .~,--_.,,,/',~''•Y.;:;:,".'J:;"!'i:;;J~~~~~~l':J!' <" : ', 

~;;:~:,,..,.~ ;t'JC~:;,·:•,\~~ 'i~>:'.,~z:f"h~:::,;,'-"::;~'"'~..,,_~~~~ '<:: -w ,, ',I?·~~·'$!! ~:_:itJ,~,"'A}~,,_,;:.::$ '.!'.:%~~~:,,. ... _...... ......... ·,.~..._ 

-· : ... _ .... __ '°"! 

ii)~ g.._...., __ 

-~ th~,,;;--'' ··" sduot-<>• 
~.._,.... 

.n1-w.vf n.4 Liltin Advanced (Arcinfo) concurrent use 



•. 

5. hl~ Folder Arcgis desktoplO.l>License manager(Pre-release version)>setup.exe 

:~~~~~ .... .._..... --:.. P.,-..a.~ 
}i:o lb<orntPi,.._~ 

::...~..--9-J> ...... 
,Ji:C•K~ ........ 

..,_ 

d 
.flTVfVI n.5 

., 

1'4f7,,!'j.SG1v,f; 

~;!'$6~:0,l.l 

7"'-'l!l~""17-5e 

,, .. 

Wefcometo theAn:GIS 10.1 License 
Maneger se111p progriom 
1tt.,._._....,..._,,,..._, .. w....._.~.-..-~....,. --~e...111 .. _ ............. ~.._..i.._~"°".....___.. 
Cldi."-l•~IM~ 

~:nw·~·t~·~.._~~~ ..... 
:='=':.t~:.=r~=~~d,.~ 
...._.._ill•--'-"t-. 

~~~~ License manager(Pre-release version 

6. b~Bf1 I accept the license agreement>next hJb~BtJ6]"il'l..l&i~~~b~~"il>fl~f1 finish 

~,.~ ·IJI.-....., 
iii -.C.nt PY.tM-

-lii .. .,...,. 
I!!.,....._ 
.>:~ ····w.;.. 

,,,,:.,__ 
;~~;;;,~,1 

gf ... 

"""" 
'Jlo°""""""" 
8~ 
ii~.-e 

Oatl:&~dl 

N/1}15'511!4 
~~1-.ll 

7.~1?:5& 

ra~ -.111111.-1ilill11llllfili11111ili111 l!..~~"*"fll 
;ti~. ·~-"'::': .. .__.. ....... __. ......... ._ 

• ~c....~.~u.~._ .... ~~. 
. ~: . ....~ '7" : ..... _. .·. 

d 
fl1YfVI n.6 

60 
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7. ~:;'l.hln!)V1-U'1~1.:i Arc gis license server service 1~nV1 ok 

,,,H,,_\qg,""'~~d~~Y-"~'~~~,;;,...;;,,.,"llfiw~4i~~~~~i:~··'-'•"'""·'"'~di.M';."'<:"'~· .. "~' 
'A'f:.....-iliu .. ~ 0-~ • .,... Sc.. 

-~ .. ~ 
tJioo1••-~ 
'lt ~oUM:PiK~ 

::A;l.4f.-.n-

~~ 

"'"""" ............ ·---· f'!lc.-,..., 
&,.~Did<CC•> 

_;~~""1 
~Fil(:) 

g.~•m :--............. 
:__c~ 

·-=~ 

.n1w~ n.7 viu1~1.:i Arc gis license server service 

8. hJ~ drive c:\programfiles>arcgis>licenselO.l>bin>copy file ~a service.text hJH~ 

, c•..,-'::l..,. 

~ .. _'"' Jill~ 

-litl*•k:s 
go..
,J> ..... 
w........ 

.. &~~jC4 
... Dfll'o'l (Oq 

...... 'p{4 .,._ 

\¥N .... ... 
W• 
411& 
lit)' .a:..............,,,,. 
.a-;a· ... ......... 
El~c:m.-

~-... "'1-
11;;;i-..O..-fi:l;;:::i_ .... 
im-·s'-

un-<a...b!S o- ..... ~.,.,.. ~·" T ... ""-"- ,._, .. ...._ 

-- .,,,,. -»l"'~.ll>Q.l ---:a('lt};S;!A»tl.l ......... 
""'"""Mill ... ...... 
:itmmrUllJ r.w'l'l:iW*w~ 

~~~ .. ~ 
:a{7/Zl9 HQ,f --'""' _ _, ~ .... ,.,,,_,..., ...,,_, 
:an.JZS!A'*U . ......... ,,.,,,__, -->/V'~I~ - l,'D!IO 

;wa!~u.&1 ~~----. .c.1na 
;.,fTfZMJOtl9 T-- ... 
'!r.r'1~1);U -- ,. .. 
S."ll'J:!llF.!.n·~ -- 1,,.,.0 

af112"JJe--.H , ... .,_.. , .. 
M~lJ;l.2 - ........ 
"''l!nssl'1l A- ...... ,,,,,_ .... 

--~- ~- .. - <-D --- ~- .. 

d ., ~ ~ ~ . .,_ i'I .!''°' ... 
n1w~ n.8 f\flavnL~mflv'I service.text L'lffA~Vl'U1\lv 
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9. hl~ folder arc>arcgis 10.1 licence>keygen.exe 

- ~ f'~-<t .. 

i."":· ". ""~ 
~~Ji,~~c·::~~~~i~~~~~~~~.~l'~~~~~:~~~d.~~\"Y~~t~t!f:~')f:,ij!!f":._:.,'.1;~(.f'2:""::;;:;1;f;~;':i~P~!?·i:&;;~~'- l:J.·.;~k~ 

~°§::.. ·i~~~~~:-:,~~~,;; ... f~~ ~~~ 
B,! sw.b..w A..'!.V25.c..6;>l.l..'l 1<1!:41.~'"-nf lC\'.I 

A l4><w-. \:3 ~~tO.Lbt 2.'-'l~t~-:w ,_o-,.,._.,..... 
SDox .......... -
.J> u...< 
:i;il~ 

av.:i-, 

#C~# 
&l.C>PICtlPI:~,, ........... , .... 
~ f«J 

.n1'V'!~ n.9 bflemlw~ keygen.exe 

10. 1'W'lim version -o;i~hli110.11'!XL~flf1 

~ Oc~~~~Yelsb.J} _Wl/~l.~~ 

~,_i;~;;;~.-~~~· 
~~ .tfill~:r.i.A 

&Lobt.~ a ,... ..... .cQS10.1..w 

i:ll ..... ....... .,. ...... . 
gi~ .. ·-

f.Jtfoldw 

~. ,.. ... , ... ..._... 
..~J•ll ....,, ... , .. ,. 

. ~ . ' ..:;.:;, ~---'.". " . .. . ' . 

.n1'Wvi n.10 VloU1~1~ Arcgis keygen 



li}i\iil ~· ".,:l... ::O<w.-.,,.,.-.•! I.•-." 

- ~ 6.tHt.nO> 

~ :. ,..,. •• ..,, - ·u - ,. .- 'f. P- - 1= - ··c.- ~ ~ ti 11 f;::l ... """'"' AaBbC· .uehc, Aa.1:5 . ~ 
'-!1• ,~. B .I 11 .... x, x• ~- ~-./J,.· ~-:JI •ii ti'.· ~- :£•, f»-.i .1HoSoeo. H•~l 

-~<;;: 

fl1'v-I~ n.11 .Yh.1w 10.1 L'l.!'tiei.:i Version 

12. f"1~mifonVi All 

·--··---11.--
9ReumP~es: 

tzillbt"a~ 
fJlCJoc1.1rnenb 

Jo""""' 
CiPictu~ ....... 

,.,..,,.._ 
&LoulOlsk(C;) 

---"~'-..' 
czaF(IC:) 

l~~~~ii~ii~2l~!~}~~id~~~~0i~~i)i~~.ij.: 
W.M.n.gtt~V.mon).A.. ~17'.34 VP.mt. ZZ.U2ICI 

B)Hl'llkei.bt llUJ2S562l!JS Tot:Docum.- l"~ 
gisa..,.,cG&SlOJ..W 

d 
fl1'W'VI n.12 

... d 
Lilvn'VI All 
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mi.@"-">} ··--··4 ··-##~··• 4.! .. -#.~~.-f t4Z '? f!Uk..$2 ¥4 ~!'?[,. .... •~-JD 
2-~-~1r~~-.;fn¢!flfrt·~/~---'3,.,._ttM·jmf~=&-- 1t.i6&eiiit~?fafiP~<i~t'fit'!-:?-> .. %~~!'-..uffe:~1~~;;-·t;;l.z-;'~:'.: 

'A-F~ ......_. 0-. modW\eid Typ. 

-Dab:>p ·~~~V.nion) ~./ZS5113!G5 ~-fOW. 

•- 'IMi~;;:;;;;"'.;iz-:;~0:0.::;;;c;,~~c~iiii>;_., --~!!'! 
'ltSR<K..rtPM<H ,Lk--~~-~ .2VVDS&J.1-134 ZJPAM 2.2..UlQ 

,:A Lib_,.,;... 

~~'S 
,J>Mu~ 

ilfii1!Pktuo-ts 

BVidtGs 

t9 Contoputc. 

~L~~IO~(C;} 
..... ~.!!';).,, 
c.21 f-00) 

14. 

f.'i~ ....uns56llllS leJ&O-ume.-.r 

111\"I~ n.13 ti!le>n~Bfl1111U'IJ'VIU1~1.:i Arcgis keygen 

~ , . ~ ' ,.,. 
"' ~ "' - • 2.r~,.{H~'-"= ,J..J;,,~2,.;;,_~,~>J~-~"'~~!.t..J,::<i.;~""(.;.;:;._;;;;til~-<ic"""' 
\c~, •0-~4:~~:.f.a~~~~~~~~"7;"0:'.::X~~~~~~ "t ,._..~'fT.>~ "'~>« 

".:~~.,,._.;:4,.£'1~ "t·";,,.1 :;...,,.,r;,:,:~_:~,::·-"'.;J"' 1:~?~ "',-? ~ '"';>, ""1 ". •"' 1"1''.., ",-_;t '.[• K~,'.lj;;.;f~~.;;Jl'.ll;';f.l;;li~_1fi~f;~§*"_.;<j'i' 11\'~;;-:Jfi,J!J. "'"-f'!l 

*~ 
·~ ··~ .. 'Jl~dPa.ns 

Z8" Ubr.-S 

1\11-

"' """"'' ·........ 
~=:..'°' .:.:i~l 

lill-..lit: 
8 \IMAK<ilSJ4JJ.bt 

"''~;:.;.Mil~ 
>Uun 

T-~ 14-ICI 

.n1v.~ n.14 flilnw1a'!l11 >copy 



15. 
0-=-. d11J" "'' .... ::; I.I 

'Yl1nTHllvi file service.txt 'YleJtlVlt.11'1B mnurnw1m.J"l.leJffJ1llWlVlllV1 l.l~111~ 
~ , 

.n1w~ n.15 11..::i-ilvfl1111L'lJ file service.bet 

FEATURE 30Entine ARCGlS 10.t Ol·Jan.-2023 2948 4E76E001662&f.A.70B965 \ 

Vll!'ndcr-_infO'RCJJRON3LHPP8LBRAF127 cka40 

FEATURE Aeronautical AACGtS 10.1 01-jan....2023 2048 3E86COF17AF20637CFE8 \ 

FEATURE AGSDwR. AAC:GlS 10.l OJ-jan-2023 2048 6EB6COAI8336267F2928 \ 

FEATURE AU.Europiir ARCGIS 10.1 01-jan-2023 2048 EE060001E67C956E9019 \ 

Ff.,ir.\JRf ~ ARCGlS J0.1 Ol~jan-2023 2048 Cf4620Pl058EOE60AE03 \ 

._rdor _ >nto-H31XCoP96P.&.4EOPSL017 ck-36 

FEATURE Arc;fCltor ARCGts 10.1 Ol·J9n-2023 2048 OEC6600128i1CJFB7FCAE \ 

~_info-76W°"~1C81.7TZ079 ck•81 

FEATUP.E Atcbtpr.n AACGSS 10.J Ol-jan-2023 2048 AEE6AOBJC89F5Fm780A. \ 

.n1w~ n.16 server Lth.J~mfiv1nt1rit111W1L~vi 

65 
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17. 

Name 

llillw ..,_"Git• 
~~~~~~~--~~~~~~~----;::--............. 

~ h~- ~·~ ~~ A.cf~... ~ "'-
~ ! _Callbn~ ~)u ·-A-•" A.-• "f>.. 
~ <Y/1 i a .r D ~-... X. x" £-~-.A,· 

.,......,. 
~9' Rdr>C'\.ing ~em tri>n9 
Pto<;usor. fntd(R) CON:(lM)Z Qu.d CPV QHOO C 2.50GH:z: 2.49 GH:r. 

~mcmooy(RM'C}o l,OOG8 

SyEtvn ~ 32-bit Oper•tiog 5yst.rn 

Ptn ~ Toucl): No Pen or Touch Input is .,,.,ail.able for thi$ DispQy 

C~n.unc;. domain,. •nd-ltgraup 'Htl:ings 

I ~-...... -·•C I 
FUi eornputti' ntome: mc ... PC 

cl 
.111W'VI n.17 

Pl.AN_.t 

18. Copy file service.txt \11n'VJU1\IB '1111'1Jnm'VltrYi'l'U folder c:\programfile> 

arcgis>license 10.1 >bin 

-=-~..._ :.-:;:.. --
:~ti:r~~~~ 

.. PNltw.«Do) _ . .., 
..,._ 

~ 
•:;.. :;.. 
.; .,_ .... 
=~YCIWLCltT ,. __ 
... _ ... ~ -·---.., __ ----e~. __ 
............ _ 
1:911) .. ~ ... 

li:I.. 
&Ill hit • - .. 

-~ 
flFtnd .. 

=--·· 

n1w~ n.18 Copy file service.txt tl11t111~U'Vl1.Jvtl1.J folder c:\programfile>arcgis> 
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19. rw1 LSAdmin.exe 
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ll1'W'VI n.19 Ml LSAdmin.exe 

20. ri~m~vmtau start/stop license seNice>n~ stop>start>re-read licence vi~11~1'U"ll11 
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21. hJ~ start>all program>arcgis>arcgis administrator 

22. fl~rn~arnbfl'U desktop ~1'Ui1v fl~rn~an advanced(arcinfo) concurrent use>fl~fl 

change bU~tJ'UzjmiJuzjelflell.JW1bl'lBi~~l'l~.:i >fl~fl ok b'1~'1~'Ul'lel'Ufl1~~1'1~.:i 
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fl1Pl~'U'lf1 "ll 

fiiiBn1':itl':i:mntiji.mthbbf1'UJ Arc map 10.1 
'II , 

69 



. . 

70 

1. Lll~hJ'jLLml.I Arc map 10.1 

111·0-. .. Sh.dioa ·---..T~10 ................. 
.1:1~~:IG,} 

2. L11L oLJ'1oLJ'm.J61 .ff 'Ufl11l.l?l~ fl1'j 1 off·th~ ltJ'llU~~'U .ff'UflUl.fl1Yl~l.ltl1 bb6l~'U€ltJL 'U~~'U~~l.ltl1 b~e:Jfl 
\I '\I , • , 

!V ..dv "" .::;i. 

'U€ll.161Vl~'V~fl1'jbL611fl61 fl Add 
'IJ 

d o 11 II 
Il1'W'Vl 'tl.2 'U1L'tl1'tleJ1Ja 
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3. IJl~'l.lvUb'tll'lbO'l"n:-;~~v'lnT)Plm.~1 b~vn Analysis Tools > Extract> Clip 

0 ta'-"-'] 
0 

B E!!!I w.t•_dau 

0 
6&'!1n.n~-l 

0 

Ii JO.,...,..Taots 

l
., • ....,.r,.. 
""'"""' I ~~ 

"""' I '\Tai.Wert 

"""""" ··'~ ........... 
ill·~Took 
m•~1oo1s 
.................... T ....... ....._T ... -..r ... ,. • ........,,r ... ................ .._T 
S • llnCMM'ttendng, T 
., • .............,.r..u 
81.fkhwol'tAMtyst.look 
ma.hK.i~TCK>h: 
IB. Sdttmatkslool:s m. Sctwt Teoh .......... .._,,.., .......... "'"'""'""" UJ. TndingAmfydlooh 
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4. ~:-;'lh1n{]VIU1~1'1 Clip b~vnoUv:IJ~~~mnT)\91~1u"li~M Input Features mi:-; b~e:inoU€!:1J~1irntj 

1'1.J'l.IB'Ub'l.11'11'1.J-dm Clip Features ~1ntYtil°l~n ok bbi;\'1\9\~'l.lfl'Ub'l.l~oiJm.m1'l.l~'l.Jl°l1'U 
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5. '1~1-:ii'Ll-ilt1:1J'1 Tin 'il1n f111l1'111'li'Ll contour L~Bn 30 Analyst tools > data 
"U 

management > Tin > Create TIN 
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Ell 
Gf:tl ~cotl_Cbp~ 

.MTOO-.O.: 
e•ll>An1tytttoo1:1 

m•101-...... 
... c-e•--m•LASO.C.et 

ai•ltmiiroo.t..Ml 
e•m 

"C..,™ ",,_.,.. 
"'\~TJ-40.WA:ru ..._..,l)il Ql. f-IOon.iolSuriM~ 
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.d ii ~ ii • Q,I 

.fl1'W'VI 'tl.5 '6'1~1.:J°lf'U't1B11£'1 Tin 1\11n fl1111£'11fl°lf'U contour 
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6. 'il~tl~1n!]Vlii'1~1-:i Create TIN b~Bn b~l1-ilm,i'1 i'Llm1:lJ~-:J (contour) '1-:Jb'L!-dv-:i Input 
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7. l.l.fi1.'1.1'1.18'\Jb'1.1Ci1 Tin l.~un 30 Analyst tools > data manasement > Tin > edit TIN 
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9. ~"!min Tin bU'UTUJl1yj b~Bn 30 Analyst tools > Conversion > from Tin > Tin to 
'U 

Raster 
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10. ~~U'j1n!JVlU1~1'1 Tin to Raster b~BfloLJB~'1 Tin4 m1'Ll°1iB'1 Input Tin ~1mY'Ul°l~fl ok 
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11. ?1h-:i slope '11n TinRaster bvle:in1V1'Ul'l~'Uf111:i.J~-:JffEJflLU'U'th:i1 L~e:in Spatial Analyst 

Tools > Surface > Slope 
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0 .J' .d .. "fy 13. Vl1n1J reclass YfU'Vl slope b'1tlf1 Spatial Analyst Tools > reclass >reclass1 
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15. -o;i~LJ·nn!)V1U11'11.:i Classification luifo'1 Classes 1~Lft'V 4 L~Bn1Vl'UVl-5'Uf111l.J~'1LU'U 4 
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20. vl1flT~A1'U1Ulb'W°1ieM field classl fl~fl"U11b~Bfl Field Calculator ~'U~th1~ n1'Vl'UV1b~ 

fl:::bb'U'U 2 b~~'1bbi;i'1fl~fl ok (b~eJ.:j'11flb'UbflU!~fl:::bb'U'Uth1~i1~1fl:::bb'U'Ubvi1n'U 2) 

111wv1 "ll.20 rl°1'1J1rut'IJ'!ieN field classl 
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21. n1V1tW1fl:::;bnJ'U bb61'1~\lvvmU'UJU.fl1~ b~ein Conversion tools > to Raster > Polygon to 
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' ~ ~ 

23. ?!~1~ class bYlB'11bb'l.Jn-iT'l.JflnJJl1'1'1'1l-lll1 , , 
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'lil.~~e;::::: ... +lllil· ra 11-i.9 Hl!ll.I:IJl.OilHl'D.!"1. 41.!!'!'~·'1 

' 1 II V 

fl1'WVi "tl.23 ~~1-ll class bWB1il1LL'WfloU'WflWfl1'W~i!tl1 • • 
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25. v11ni'Jrh1nru1ti'liv~ field class2 flan'IJ11b~vn Field Calculator rl1'\/l'UVl1~fl~LL'U'U 

b'li'U i'Uflt\J.ll1'Vi~:!.JLl1vi 1-21 ~rl1fl~bL'U'U bvl1nU 4 rl1'\/l'UVl'1'Ufl'JU bi.'1~'1Lb~1f1afl ok , , 

,d ii SI 

.fl TV'l'VI "ll . 25 ~ 1 'U 'J ru fi 1 fl~ bb 'U 'U ,ju fl ru.n TVHi ).I'll 1 • • 

fl1'Wvi 'U.26 L~fl1fl~LL\J\JL\J~1~1~ 
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27. bbfl1~'3BBmllt1'aJ.n1Yl b~Bn Conversion tools > to Raster > Polygon to Raster 'OJ::: 
" 

th1nnvi,j'11'11,:i Polygon to Raster b~Bn water_ class_ clipS ri,:i1mlm Input Features 

bLrl::: b~Bn class2 ri,:i1mim Value field '11mYt1fl~n ok 
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29 Add oUB:iJ'1VlllU1'U (1'11'Utilnm) 
'U 'U 
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31. hJ~ Analysis Tools > Proximity > Buffer '1~tl'Jlf1!JV1i11tJi1\l Buffer 1~L~Bf1 

Export_ Output_ 2 ~'11'1.J'liv\l Input Features bL'1~1~L~l..J'J~8~'Vl1\l 900 bl..l\9l'J '1'11'1.J'liv\l 

Linear Class '11ntTtJ fl~n ok 
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33. vh Buffer hh~BtJl'11Jl"l'rn 4 n1m:um 
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•• •• 
0l'llulo~Mno., 

c 

34. riuoife:i~ri'11'Ll~bfl'Ll Analysis Tool > Overlay > Erase '1~'1J~1nnt]V!~1vi1\I Erase b~e:in 

Export_ Output_ 2 _Buffer_ Buffe2 m1mie:i\I Input Features bb6'l~b~Bn 

Export_ Output_ 2 _Buffer_ Buffe 1 m 1 'Ll°lleN Erase Features "iJ1ni!'Llf1~n ok 
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35. '1di;) Export_ Output_ 2_ Buffer _Buffe3 '11nJtl1-&'LA~a\llia Analysis Tool> Overlay> 

Erase '1:::th1nn!JV1ii'1"11\l Erase La an Export_ Output_ 2 _Buffer_ Buffe2 '1\l1tl-dB\l 

Input Features bb'1:::baan Export_ Output_ 2 _Buffer_ Buffel ~\l1tl-da\l Erase Features 
,, 

'11ffWtlA~n ok 
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36. '1:::1~ Export_ Output_ 2 _Buffer_ Buffe 4 'nnJtl1oULA~eNiia Analysis Tool > Overlay> 

Erase '1:::tl~1nn!JV1ii'1"11\l Erase La an Export_ Output_ 2 _Buffer_ Buffe 1 '1\l 1 tl~a.:i 
i 

Input Features bb~:::baan Export Output 2 Buffer Buffe ~\l1tl"lia.:i Erase Features, - - - - ' 

'11nJtlA~n ok '1:::1Jl Export Output 2 Buffer Buffe 5 - - - -
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37. '11n'1i.mJ~mAeroJ1n Export_Output_2_Buffer LUU 4 ("i:::t1:::i.i1\1'11f1'/!l.l'll'U 1n1ml.lm1Vf 

r11fl:::bb'l.J'Ll = 4) 
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38. '11nJmtJ~t1'LlzjeJ'11n Export_ Output_ 2 _Buffer 1 bll'U 1 ("i~t1~i.i1\1'11tl~:W'IJ'U 4 n1m:Wl'i"j 

1Vfr11fl~bb'U'U = 1) 
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39. \!1nt1'lJtU~V'UzjB\!1n Export_ Output_ 2 _Buffer 4 Lll'lJ 2 (1~v~'\A1~\!1neqi1'll'lJ 3 nhm.Jm 

1 i.1fi1fl~LL'IJ'U = 2) 
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40. \!1nif'ULU~CJ'UzjB\!1n Export_ Output_ 2 _Buffer 5 LU'U 3 (1~v~iA1~1i11mp.J'll'U 2 n1mii~1 

1~fi1fl~bb'U'U = 3) 

s"bpcirt.~..h'fd 
0 

aO&pool_~lutt•.hff-' 
D 

il'l: D &poo\_Outputl_lufl'•_luffd 

EJ 
iiiCbport_~luft• 

D 
•di!-' ., ., 

•• 
5 Ii! .. ., 
""' g •• ., 

•• •• ... .a-~ 
c 

.... T ..... 
II • JDAMlp: Toob 
... _Toob 

111 .... ~ ... ........., ...... ..__ 
'\............. ..__ ... _ 
........... 
'\_ ... _ ..__ 
'\<>-._ .... __ ,_ 
~=--""9""-'\--.._ __ 

··...~,-
ii • C---""' Tooll 
..... ~loeh ··--, .... ··-T··-1-•• ~_...,..T.-··--T............... 1 .. 

89 



90 
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.fl1'V'l'VI "ti. 41 

~•"""" s•o....., 

"'""' '\......, 
'\ .......... 
'\ ....... ,,., 
"""'""'""'""~ '\ u..;.., 

"""""' s•-
'\'""" 
"\ Cffftitlhies.W.P 
~~Ne.tl~ $......,....., ...... 
'\N<~ 
"\. PGil'to.tttKc 
'\ . ..,.,.. .......... 

s•Statlstks 
lfo·~Toob 
m•c~nlook 
lil'·O.U~aOlitylooU 
m•Dlt•~loots 
oo•Elitinglot>b 
lii.IHoc.odingloots 
m•~ol~Tcok lit. u.i.., W-an9 looU 
m•~loob. 

42. vl1flTH:fle:i:w-Um,i~ 1~m1-iflfl~e:i~iJe:i Analysis Tool > Overlay> Union 1Vfl~e:Jn A1fl~bb'Ll'Ll 

"Cm~.ff'Uflru.n1-w~:wJ1 ~~1'U"Cie:i~ Input Features m:w.n1V1 bb~'Jfl~fl ok 
' ' 

e02 
D 

~ o• 
D 

so• 
D 

wta~• ., ., 
•• 

'"1 (ill Lu ., 
1,,;QSSI ., ., ., 

•• 
~&s-~. 

c 

.. Arc:Toolbox 
lll.J0An.1~Took 
r.a•~look 

m•&ci.a 

e•°""" '\"-
"'"""'"" '\ ......... 
"'"'"'""" "\~Diffcrvw:• 
'\~ 
'\ ....... ... .........., 
""""~ "\u..r.O-U-P 
"\ Gater.i:e Nur l•bk 

.Y~~""'" 
'\"-
"\. PmcO.-C. 

'\•--.. ~ 
··~look 
11•~Tcocak 
li.0-. ... ........,,ook 
11•Ellt.~Jools 
••ldlllfttlaott 
m•G.c.-.,r°"" 
··~"......,....look 
111•u-.w__..,r-. a•........_r.-



91 

m·! !"~i~~, .. ~ti .. _;_ .. _!•:_·_e.:...:.:' '-'.:...::'•:_:_/_::ell_:_:'~=-'· --=~:c:::.:::__::_:c:_c::_::=~=~'--'=='-"=··-··n 
:~:-= ~~-~-~~~~-1 =~§~-

::~ 11, ~~--
804 a•Prm;mity 

0 '\~ 
E ~ wsd '\,OutiJThiotuen 

az '\~tuJable: 

:: ! t:::;"""""" 
13 iJ lv ., 
el1lSI 

•• ., 
•• •• 

a&:s~llV'I 
0 

BOl 
D 

~Ol 
D 

wOJ 
D 

so• 
D 

Biil""' ., 
•• •• 

iilll L» . , 
Biil SI ., ., 

•• 

........... 
~ ,_,;-.;;; ·-----

·~ ~ToM»~';.W:~ 
~-Vllibat~~---· 
~;UM~~-

, ... , ....... ,, __ _ 

ht ii!J -:.:.~ ~ ..... t.,Hr-

0 1· c-..,.....__ 
(fJ--

~, .. ~ '\.•-... ........, ... ~, .... 
w•~Took ....... _, .... 
'sr•O..~Tock ,..,, ..... , .... 

Q-Gto.:odinglook 

~-- ....... 1,.i, ··1W-ll'J"""""'11-" .................. , .... 

......... 
~ ... ....,.., .... 
... _..T°"" ... .._ 
... °"""" 

'\&-

""""""' '\-
'\_ .... '\.,....__.._ 
'\M!iti 

"""""' ... ........, 
'\ ...... 
'\C-.
'\G.w-•H..T.
$..._ .......... 
'\How 
'\ ............ '\--111•StMimc• 

·•"""""""'"" II • C.-... Toob ··---·••o.t.~Took ,. . ...,,_ ··--·-... ...._......,.,_ ....... ....._, ... ··-1-



45. 
c:i. d .i::::!JI d v S.-il 

flfln'U11'Vl St bfle:Jn Edit Features > Start Editing bl'le:JU'j'\Jbbn'Um;jfl 

slill 
a 

~ 0 J 

a 
~o• 

0 
fsQ] 

a 
~o• 

a 
G fa lfftd ., 

•• •• 
alil Lu ., 
Blil9 •• . , 

•• •• 
!!ifi!I,,.._....._, 

a 

._.,oohs 
m•J0.....,..1oots 
s•~Took ... ,,_, 8. ,,_,., 

'\ ..... 
..... ......, ............ .............. 
'\~dntot!Difl~ltfM:f; 

'\.l!!!!iin ............ s•'\M• 
'\. Cn:illttc Thiawn P 

"\ Gener.attR....T•~ ................. 
'\Nu< 

I '\"""'""""" '\--
' 

OJJl!i>Sbllolo ,..c;....,..,1.,.. 
mllt~Toois 

1 

....... -l ... lii·--T°"' ... £_T"°" ill·--T°"" Ir • <>-t.tistial ~Tock 1
1 
............ _T .... 
.................. 1 .... 

litMT.
ll·lD-l°'" 
8 • .....,,., ... ........ 
... °"""I 

'\'-
'\......, 
'\
'\-loln '\,,........._ 
'\f!lii; 
'\-............ 
'\
'\C-.-
'\."-• ..... l.tlle 

~=- ........ . 
'\--.... '\--··-a • c-,..,i.,. T .... 

11 • t--a- Toob . ................... , ... ··--T··-T-... ..._ .... ··--·....... ..._T_ ··-·-

92 



sial 
D 

so• 
El 

802 
D 

eo• 
D 

r~ a' 
CJ 

t.di!-1 ., 
•• •• 

,.., " Lu ., 
8 '5 SI ., . , . , 

•• -bli!I_........, 
c 

.AICTDOlbcli 
m•JOAnll)oltTook ... _..,_ .......... 

s•°"""f 
'\-
'\-
'\-
'\ .......... '\,,,_......._. 
'\~ 
"--........... 
'\ ...... 
'\C-.
"\G........_., .... 
~~..,..,-

'\• ... -"---··Ii·~, .... ••C---.J ..... 
··°""~'--

93 

• ............... l.... . . .. ,...,.... ~"' 

::~-:.,..,.... i~ 
··U-~T ..... i1 
................ ,.... ~;l 



. 
:alilll 

0 
tiOl 

0 
802 

0 
~o• 

0 
sO• 

0 
slit_, ., 

•• •• 
9 Iii"' . , 
8lil~ 

•• ., 
•• •• 

.... "-~ c 

.Al'cTooaIR·JO-T ... ........... , ... 
... r...a ... °""" .._ ..... 

'\....., ..,._ 
'\ ......... '\-'\~ 
'\_ ... _ 
"""• ..,.,,__ 
"'\~,.._,T.._ 

~:::"" .... ....... 
.._ ............ . .._ __ ... -. 

lli.C...,.....,.TMk 
·•c--.1.-
11•0...~, .. 

94 

:::..~T_,. t}' 
··~, .... 
··~""¥tlMk 
a•u-.~r_. '· 
................. ?.... ~'~ 



lllli!ll 
D 

801 
19 

802 
0 

901 
0 

eO• 
0 

s&il!-d •2 •• •• 
Eli!"' ., 
e6!19 •> ., 

•• •• 
d~ ...... .........,, 

a 

•""l ...... 
111•30-Toob 
a•-Took ........ 

a•°""" 
"""' """""" '\Won«I 
'\ .......... 
"~""'"""""' '\ ....... ... ......., 
'\luff• 
'\ Crelh nw-.., P 
'\~NurTtb'e 
,r..._ .......... 
'\-'\ .... _ '\ __ ,.,._ 

··""""'"'°"' m•~Tooh ...... ...._....,, .... 
• .... ~l ..... ..._,_ .......... , .... ........... ......,.., .... 
·•u-..-~1-.............. , ... 

95 



.f11'V-I~ "lJ.53 LU~tr'IJ6!iB\I Version b'ULWU~L.Vt111~LU'IJL~"ll 1 

,, . 
54. 'il1n1.J'l.J h~an hfl~eMi°ia Editor > stop Editing 

±(O<'l'lt;,-<tll<Vh .. 

;)~". Ce:P::'P~1iJ!L!-I 
;.."' Mtfge.. 

'.'!-
.~~ urn.n... 

., 
8 li!I SI . , 

•• •1 •• 
sra--~ 

c 

.f11'W~ 'tl.54 Liitin Lfl~B\llJtJ Editor > stop Editing 

111Ar<Toolbox 
&1·30-Tooh 
8 ...... ry,;.Took 

"'"'""" a•°"""Y 
'\U.S. 

"'""""" '\-
'\ .......... 
"'~""""""" '\~ 
'\Updol• e•-'\ ..... 
'\0--
"\ GenerluNeltTa'*: ,...._..., .... 
"""' '\ .... """"" 
'\-.......... ,. ......... ... '-""" , ... 

...~, ... ............... ....,., .... .. ..... .._...., ... ... .....,, .... ... ...._, ... .. --......,., ... ........... .._..., ... ·•-'-

96 



97 

55. tUV1!1l1';11\l Attribute 'IJeN st 1 ~fltJflv~l.JU OBJECTID 
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61. b~vmfl~mi'.iei Spatial Analyst Tools > Map Algebra > Raster Calculator '<\J:!1J:J1nn 
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1. 'l~'Vl"ti.l'tl'U'VN'Vrn L"61~1-!lw1E.I b'UW'U'Vl'Vli.lfl11:l.JL'l·U.J1~6l:l.JlJ1n '11'U1'U 5 uli.:i 

1.1 '1~ L Yin~ X 566340 Y 1729106 
' 

1.2 '1~ M Yin~ X 566251 Y 1729086 
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1.3 '1Vl N 'Wnvi X 566171 Y 1729058 
' 

i.4 \!vi o -wnvi x 566111 Y 1729037 , 
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i.5 "ii~ o -wn~ x 565980 Y 1728910 , 

2.1 "ii~ A Yin~ X 567635 Y 1729365 
' 
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2.2 '<i!Vl F Vinvi X 567497 Y 1729871 
' 

2.3 '<i!Vl G 'WnV1 X 567415 Y 1729838 • 



109 

2.4 ~~ H 'Wn~ X 567313 Y 1729809 , 

2.5 ~~ I ~n~ X 567234 Y 1729977 
' 
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2.6 ~~ J ~n~ x 567176 v 1129141 

2.7 "il~ K Vin~ X 567107 Y 1729692 • 
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2.8 '\}~ p r;f)~ x 566037 y 1728984 , 

2.9 'II~ R 'Wn~ X 565969 Y 1728767 , 
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2.10 '<\]~ s -wn~ x 565867 Y 1128124 
' 

2.11 '<il~ D Vin~ X 567865 Y 1729975 
' 



113 

2.12 '1~ E ~n~ X 567716 Y 1729924 
' 

3.1 '1~ B ~n~ X 567914 Y 1729631 
' 



i 
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3.2 \ij\11 c ~n111 x 567995 Y 1129887 
' 

3.3 \ij\11 T 'Wn111 X 565668 Y 1728674 
' 
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