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f'1 

Abstract 

The project entitled "companion modeling to enhance capacity of local 

communities in sustainable forest and plant resources management planning" is 

planned for two years. In this second year of the study, three villages named Nasa, 

Huaisorn and Huaimen were nominated by Lainan Tambon Administrative organization 

(TAO) to study about the community forest management, as the out-scaling from the 

first year. The research was divided into three parts, 1) the study of carbon 

sequestration potential in above-ground biomass in the proposed villages and in the 

deciduous forest under Chulalongkorn University, Wiangsa District, Nan Province, 2) the 

study of community forest utilization by local stakeholders in the study sites, and 3) 

implemention and use of agent-based model co-constructed with local stakeholders 

for share learning and identifying community forest management plan. The results 

showed that the three community forests are still growing with high potential to stock 

carbon dioxide from the atmosphere. The carbon sequestion in above-ground biomass 

of trees in the study sites ranged from 21.15 - 47.89 tC/ha. Diverse types of non-timber 

forest products (NTFPs) were harvested by local stakeholders for household 

consumption and sale at the market to generate income, upto 18,900 

ThB/person/year. The knowledge was transformed into an agent-based model in form 

of role-playing game. It was used with 4 TAO representatives and 19 villagers from 8 

villages in Lainan sub-district. The game facilitated learning of local stakeholders, e.g. 

better understand problems and limmitations of community forest management at 

sub-district level, and the importance of community forest interm of food security. 

Moreover, the game helped participants to identify the feasible collective action plan 

at sub-district level. The game is useful, however, there is a need to monitor the 

implementation of the plan after the participatory workshop because it is important for 

this kind of research for development. 

Keywords: companion modeling, above-ground biomass, carbon sequestration, 

natural resource management, community forest, learning 



\I 

'" .,j
£l1~Uru~~B.:j... 

... 
'VI'Ul 

nVl~n~~1JtI~::nlA ................................................................................................................... n 

U'VIR~~tl ................................................................................................................................ 'U 

ABSTRACT ............................................................................................................................ fl 

"" d
al~u'YL~tl.:l ............................................................................................................................ .:I 


al~U'YVll~l.:1 ......................................................................................................................... \l 


al~U'Y111'W ............................................................................................................................ tl 


o .. ..,.,1.,1 ... 
U'VI'U1LLa::.:I1'U1\lV'VILnv1'Utl.:l .................................................................................................. 1 


1. ViP1V11\1nl1~IilO11V11'1'lEJ1fm'J,.WLLi;l:::fl11lJ~llth.l'lltl ·ml1i'imnL:a\lU·HUln111'U 
\J 

~\lVlllill.h'U ... ................... ....................................................................................... ...... ...... ...... 1 


... ""12. 1l1V'111lJ.:Jl'U1\lEJ ;;'1'U1:::EJ:::lli;l1 2 u ..... .. ........ .. ....... ... ....... .. ....... ............. ...... ......... .. .................. 2 

~ 0 ~ 1_

3. LLU1fWlbLUU\l1i;ltl\lLV'ltl'U~fllil (COMPANION MODELING APPROACH) .... ..... ..... ... ........... .. ............ .4 


1V1~'l1';i::a.:lFhJtl.:llfl';i.:lnl~ ........................................................................................................ 7 


15~llU'Unl';j·1:ijv .................................................................................................................... 7 


1. n11i'in'\j-lp(nEJ1l1V'1fl11G1:::G1lJ51I'lfll~UtlU1'U'~{'U~theJ~1il1u1'U1'l1bLUUth'1llJ'1l'U ...................... 7 

, \J' 

2. fl11i'imn16nl1~Vlfl1':iLLi;l:::1'l1LLUUnl11-lith:::LEJ'1llJ,nnV11V'1EJln1UlW'lltl\l~ihh'U 
\J \J 

.d v 

LnEJ1'lltl\l ...... ... ...... .. .. ........................................................................... .............. : .... ........ ........ .. 9 


V 0 l.q I I
1t1
3. nl1G111\1LLi;l::: '1llLUU\l1i;ltl.:JtlE.J1\1lJi.'11U11lJ .............................................................................. 9 


eJanl';iAn'l:tlLLa::tl.n'l1~lt1 ...................................................................................................... 11 


q .. J' ... "" , 1 .'1 '" 1 ' 
1. lJ1i;l'1l1mV'lLVIutJV'lUIil'ULLi;l:::P1mJmV'lnliG1:::G1lJ51~fI1iUtJ'U 'UuleJi;l1il U 4 LLVI\I .... .. ...... ... .... 11 
• 
... '" OJ • I 1v. I L' '" .'I ~ v
2. 15nl1\llilnl1LLi;l:::iuLLUUfl11 '1lui::: EJ'lJ'U\llnm'\'jmmul~lJ ... ... ................................... .. .... 13 


\J 

3. LLUU~li;l tl\lV11\1 fl11lJ AIilLLG1Iil\l'l1DG1'lJl·rwh:::W)l\1'V11'\'j mn'Hi11lJ'lJl ~LLa:::~iJ~lu 
.d v 


LnEJ1'lJtl\l ................................................................................................................................ 17 


4. LL UU~li;l tl\lmfi'lU1'l1LLUULnlJi.'11lJUV1U1V1i.'1lJlJ~ ................................................................... 20 

\I • 

~ d q v I.lCiI I c:J v

5. eJi;l 011 'lJLnlJi.'11lJU'VIU1'V1i.'1lJlJI'lLV'ltlnl'H1EJU':i'lltl\leJlJi.'11ULnE.J1'lJ€J\I ................................... .. .. 32
1v 


• \I \I 

"1'lleJanl';iAn'l:tl .................................................................................................................. 45 


Ltlnal';ie)l.:1B.:I .......................................................................................................................46 


\.h::1fhjn1~E.J .......................................................................................................................50 




017 ·························· ···· ···· .. ··· .. ·t1.ll.rt~n.~;:!.t1.tll.wm'LIAlt1."~1;!1mll.rt~Lf:\t1.tt1.~~~p~Llt1.fur: L ~t-L!.Llll 
r\1. 1\ "

S'£ ...........................(f} 1 G!.It1.I;!LlI~u <::) n.G!. 1 rtU1t1.1;!1!.LlIlIL~Nmt1.I;!'I':lt-Gll.glA~~, nu '9 IAt-L!.Llll 
 p ~ t,.. I (t "=" 1'1 k ". 

17£ ........................................... (n t 8!.L1~LlI~b <::) n.8!. 1 rtum~'!.LlIt1.IJ~!.~'8rtmLn.PtIt1. 

I~ ~ I ~? P ftl 

" t1.1A"t~t1.r;'t-~t1.~'~t-BIl.Lr,.t-8Il.nLIl.!.LlI~m'!.l!lRlI'!.LlIlILMl.knL!.~~"nL~nL!. .S' ~t-U.Ll!l 
. " n ......................................... rtll1t1.' tA.Ln.tA.n.~~"l!lrtrt~tA.Ln.tA.n.rtL~rtllm~mt!.L1l.11':l8Il.nL!. '17 IAt-L!.Ll!l 


l. P r 'CaP I I II'" 

<::1 .... ·....·................ ·................ · .... · u!.'m~t1.B Ot ~~t-~LI~rttA.rt'gt1.MN~1l. (S) n~t1.MBt1.It1.' 

,.. " I P f"1"1 k; ". -If IP" 

MLlJLIl.~lrtt1.' rtl2~I2IAt1.Bn.!.L6I~LgttlLrt!.n ~I;!" (89'1) t1.~t1.MGnlt1.'M.Ll1lll.~trt .£ IAt-U.Ll!l .. I. 1"" b l • b of' .. .. I'" 

Zl ....................................... nlAtkltA.,~!;.nt-81l.t-1t1."t-Ln.n.' ~1;!t':lLnkltmn.n.~!;'t-GIl. (S) n~t1.M 
I'" I l.,.. I,'" -to If 

Bt}It1.'MLl1l~l:;!lrtt1.tt1.Bn.}L6I~LQrt~~~!;.LU;:I:;!" (89'1) t1.~t1.~Bt}It1.'M.Ll1l~l:;!trt .<:: ~t-L!;'Ll!l 
11 ........... ................ ..................... ....................................................................... L~U~IAt1.M 

I'" of' 
t1.t (S) :NO\l.Vtll.S~m03S N08tN) t1.~t1.MGnlt1.'MLlflll.l:;!lrtt1.trt~;:~IAt1.BmLl,I bof'.... 1"" 

~LQttlLrt!,["\:-:I:;!" (89\1 :SSVWOI8 ONnOtl9-3A08V) t1.~nMGnlt1.'M.Ll1Ul.l:;!trt '1 IAt-L!;'Ll!l to "=" ..f" po P F 

Lnlt1. ... 

http:tA.Ln.tA.n.~~"l!lrtrt~tA.Ln.tA.n.rtL~rtllm~mt!.L1l.11':l8Il.nL


If ............... !,LU~,C1gf\t'G~n1\~M:rt~IA.Lr1.lA.n.rtt~rtUmm1fLtnlliLLft'GI;!L~lI.mmG~~lA.!,LU 'OZ ~MLV 


O£ ·············· .. · · ··· ·· ···· ···· ·· N.~n.H.LUnlLlIWL~MLLfIl.'t'll. nhm~l n 1 n.'rtUmI;!1!,LUnGIM1.fl. '61 lA.MLV ~ , ..... 1. f» ,III I; "1 ~ F' 
6Z ................................................................................................... V'-J\ftI9VIO 3)N3n03S 


(lV'-Jn) 39Vn9N'Iil 9Nll300V'-J 031::lINn n.11.11fL~n1 Q1 n1rtUm~mLUnGIM1.~ '~n ~MLV 
LZ ....................... nLnl;!l!1.n~II.G Z nQ.rtil.~!,f\t'GI!1. ru t'!.l):rt!,WI):U~~ntn'rtil.~!.fLt'GI!1.MLLf 'L 1 lA.MLV 


'f h ~ 1'1 'b b('Ool'b l, 1'1 F' 

LZ .... .. ......................... rtil.~!,n t'GI!1.M.LLf~n.L!,lA.UL~t'~Ii1.n.Il.t'L!,~lA.rtil.~!.n t'GI!1.~I):!.LUt'~nr'm '91 lA.MLLf 

1111 1"1 '" :" F" I" 1'1 1'1t". f' 

~Z .................. .. ... I.. t'L~~~~I;!~~~11~1;!t':l!.LUn l):~nnLIl.Gll.!'LUn.' t'LI;!U G bmn,Q. 1 lA.n~!'LUm' S 1 lA.MLV 

1 'b V "h· .f l, F' I; 1'1 Of' ' b f" 

jZ ................................................................................................. 1.. t'LlDlA.IJ'~!.fLLr,tt'GIl.~M:1!1. 


rt~'UQ.!.L U t'Lr Gt~~l=!1mUm1.2-1»Lr,tt'GIl.n.~mL~~W~l=!" I;!M:GJ:U~n,Q-RL~~W 'vl lAMLV 
F'

!JZ ........................................... ........ ........................................................ ................ ~1n~~~ 


!,LUrtL~~~GM.,UGWt'G~W!,~RU'lA. I.. t'L~~8G'~l=!8LWt'Jl, l=!M:Gfl.UlA.nn.RL~~W '£1 lAMLV bop (I F' I f:;> ~f' (1$:2,-. 
F' 

• I.. • £Z ............................ Lrft'm1L~i1~~1mQ.rtIl.Lr,tnWlLr,tWWMklA.nlA."£>1» t'L~~~rtl!1.rt~, 'ZT lAMLL1 

1" 

ZZ ................. ... .. ....... rtumI;!1!'Lu~rull.!.tLljt' ~~lA.M.LVn.~'18Ln.QGLl.lrtG!.M.l\m' ~Lnll.flLn '11 lA.MLLf 
 I 1'1 h b f' I -g '" t l. h" F' 

ZZ .......!'~RU1Q.M.~m' (nt~Wfl.Wn~") nll.rtR.LQ.lAnMn.lA.1'Q.' lAUl=!'~Lnll.M.LLfn~"t'L8Gt~ '01 lAM.LV 
 ~ 1'1 ~~1 'F'K 1'1l.f? I I'" F' 
I Z .................................................... nurtt!'t'G I;!L~lAn.MMLV~n.UU3U'~'Lfl.mLtl.lt'u.~~l'!1' 


ro 1 OF' K ". F 1.1'1 I1i 

rud\rt~'rtLt""rt~m~m~'~~111.k1!1.L,¥! (~1-Gr;Ii1.1tn.'mL~t~t'Lt) fl L~t'LrG~}Gn.rtU' '6 lAMLL1 

131 .............................. ................................................................... .......... V'-JVCJ9VIO SS'Iil) 
F' 

f\ 

(lV'-Jn) 39Vn9NVl 9Nll300V'-J 031::lINn n.m1i1!,n.t WLnM.klA!.LU~~!,LUII.~ 

t-GJloU3~'nt~l!~~l=!11LtlLr,tWLnM.klA.t'L~I!1.~!,~n~rt»gi1t'~~1'~~rtLt"" t'L lAt'Gl=!L~n.n." '13 lAM.LL1 
F' 

" 1\ 1\ ..
51 ........................... ·nll.rtll.n.' !,~RU'!,LULlAlAnM.n.U~u'flGt'lIs n.rt1fltl!1.nLn.rtl!1.nQ.rtfl.Ln lAnM. . L lA.M.LL1 
 . l. 0 f" K ('II I'l t,: f" Inn, "III,., Jr F' 

51 ................. ~lnL!,t'L}~G~'t'tl=!I!1.t'LlA.rt~flLIl.t'LtLrt I.. t'L~~~'L!1._L~LnnL,CL~I!1.ULl):nL,CLtLQ. '9 lAM.LL1 

F

13 ......·.. ·......·.. ·.. ·· .. ·· .. ·· ...... ·· .. ·.... ·.... ·....·· ......·.. ·.. ·...... ·.... · .......... ·· .. .. ············· .... ·............ · I..t'L~ 


I 

f\ 

n.n."Ltln~t'GIl.UGn.~~!.t'L~U9n!.lnLf:ln.f'~Ln.Il.G~I!1.t'tn.Gmf1~Lnfl.~,t-!,LUt'rl!1.'1LYl '5 ~MLL1 
L.......................................................... l. Lt1.~t-Gfl.~"~!.LU~' nLLft~~Qn.M.t-tLn.~l=!"UGl=!,~l.l 


Ill, ,,.., ro 0 ~ ,." 

fl~U3n~lA.nM~~'mG~fltl!1.T1Ln. nrt1r3tl!1.T1Ln. L~Ln.n.Ln.t'Gfl.n.' ~l=!~Lnt-ll.LRUI.llAnM ,.. 0, F' If t'I 1'1 I "II f"1 l." I. '1;1 f7 £; F" ,f' 

9····· .... ·· .. ·· .. ············ ··················.. ········· ............ ....................... ..................... ········· .. · ····~nrJ!.' 


f\ " " 
!.LU n.tn.~Wrt~~,t'~G~'£>1~~1't'GJ:U3~mt~~~n.~n~ltt~ (NOLLV.lN3S3tld3CJ 

NOV'-JV'-JO) n.n.~!.t'Gll.nlA"t~MLIJt'L!.~!.Lunn1~l.ll:! rLGM.'t'Gl=!L~n.n."~""tn." .£ lAMLL1 n 1'1 /I '10' F' 0 _ 
F'

5······ ·· .. ·· .. ······················.. ··········.. ·· .. ·.. ·· ................ ............................................ 
nunll.'n.n.~!. 
'" . n. 

n t n~'~lnt~l!Gkl!1.t'GJ:w~mt~l!~nl;'L~~~rJ~~U,tl. n~t'Lf!l U~"~LRU~!.LULY.~ 

n.n.~WlD l!~~N2~!.i111~,t-~m'Nmrtftn.~fu~L~ItLt1!l!11»~~~nG~'t'GI;!L~n.n." ~~tn." 
£ ................ .......... .......................... ...................... ... ............................ (Q Z LRU~Ll;!t'~n~!.) 


n~t'Qt-LrGQ.~~n~~l=!"LtlLr,tWWM.klA!.LU~~!.LUn~"t-Lt!.Lunt n.!;!t'G~n.ll.rtR. 
'n. ' 

t'GIl.M.LLfrJU~rt~b2' t'~G~'~~~rLG ~1t-GI;!L~n.n."20t8~1n~~Lfl.U~!,LUt-LlA.tn.,mGW ' 1 lA.MLIJ 
F' 

http:Lfl.U~!,LUt-LlA.tn
http:Lt1.~t-Gfl.~"~!.LU
http:n.rt1fltl!1.nLn.rtl!1.nQ.rtfl.Ln
http:nt~Wfl.Wn
http:t'L~~~rtl!1.rt
http:n.'rtUmI;!1!,LUnGIM1.fl


13£ ................................................................................. ~n.LLM1.l!1~1n.n.rtl!.Ln];.LUl!1~];.LUr:-LlA 

o ~ 1,-~ 

tn."LIt1.n.Urtt!.~~" N~mllln.rt1~1nGMmU,n U'G1LU~~"r:-Grt~rtl!1~];.];.LU\6LUL[)];.];.n. '17l lAMLU' ,. , ~ I" F' I"Q f'
L£ ............................................................................................ ~Lu~brtLlIln.Ut-LlIlUl!l'mLt~ 


,. I 

f\ 

u:~m1 l'l.LILrtL1.~~~1m1n.~ r:-L~ u lIl'mLt(,!u:r:-~rtU1 n.tLr,.r:-Gfl.n.W'1LU ~ruRU~r:-LrGt~ '£llAMLU' 
f' 

££ ......................................................... rttwt~rt1LU];.LUn.tn.~W[)tl!1n.fl.r:-L1~lAl!lWn.rtU1 

'll lAMLU' I tIC' n~"F"~ F 

l£ .. ··· .. · .......... ·· ...... ·l!l];.Gn.rtU11t1.,rud\rt~rtLt(,!r:-L];.~GMml!l1rtM1l!ln.'WlAmGr:-LlAUL~ ~f'tGfl. ~ t'lW po ~ 't:r t'I 't:r ~~ 1'1 

• f\ 

LIt1.];'LU~~" rtt~n.t~u:r:-LrGl!l}Gn.rtU'r:-L1-~];.LU!.LUn.tn.~];.Ur:-L~It1.~!.n.k1I3Wl!lM];.LU ' lllAMLU' 
f' 

http:rtt~n.t~u:r:-LrGl!l}Gn.rtU'r:-L1-~];.LU!.LUn.tn.~];.Ur:-L~It1.~!.n.k1I3Wl!lM];.LU


1 

n1~1ifLLUU~1~B.:ILv1B'U fifi WI L~Ba.:l La'i 1IAn £Jfl1~"lIB .:I "llll"ll'lJ..1B.:I ~'U 
~ . 

l'Un1~11.:1bLe.J'Un1)-.5'Wln1~'VIi'~£J1n~thl~bL~::.w'U~-w'tfmh.:l6-3~'lJ cuvf 2)• 
Companion modeling to enhance capacity of local communities 

in sustainable forest and plant resources management planning (Year 2) 

Vl"~tJ ~l':i"h~Ul~'Ul 
Pongchai Dumrongrojwatthana 

i11l'\i'll1~1iVltl1 flru~1V1U11'!1~1I\1 ~Vl1"~m rulJ'\in1V1Ul~EJ ouuVifinlVI LL 'In-l1~hui L~lI\tlYl~1U O'i.,'JLVI Vi ., 10330 
, u ,. 

Department of Biology, Faculty of SCience, Chulalon~korn University, Phyathai Road, Pathumwan, 

Ban~kok, 10330 

o "" .... dd., 
U 'VI'U1 bLa::; -31'U1 \l tJ'VI Ln £J1'lJ B.:I 

1. Vifl\ll1·mT~<5'~n1':iVl~v.v1n':i':h1~Lt~::fl1111~llthJ'Ilij·:Jnl'af1mn L ;f.:JU':iNl m':il'U:ij.:J'Vl'l~thU
\J 

V11Vl tl1n ':ithli1L U'UVl1Y1Ul n':i ~:Ufll1lJ~1~ru ~EJ n1 ':i~l ':i"~lI'1L(il ULQVll~ '11lJ'11'UVlEJ.,'J ~'U'1JEJ" v , 

~.nljl(ilUl'U LLv1mh" 1 ':inmll fl1':iLtl~mJLL'I.l~'1'1JEJ"LPlT\o})in'ilLL~~""fllJLiJ'U1'1.lBcll"':il(ilL~1 ~'l'VI1(ilUl'U 

~'lffifI'J'lnl'fwl'lJ'U1v11'l1 vr'l'illn'VIU1V'llUmfl1]LL~~mflLEJn'11U Vll1-M':Unl':i1 -UVl1VlEnmth hllJln~'U 
~ ~ I q • I'd ~ d cl .r .J 0 ~ iJ« v
V1'lVll.:jm.:jLL~~V11'lBBlJ L 'llU lJfl1':iLu~tJUVlUVI LiJU Vl'U VI VI1 fl1':i Ln'1!lm nl':i'1JEnm'1J\il'lllJ'll'ULlJB'l L U\ilU , 
~'lvnn'lJl(ilfl1':i~(il n l':i~L'VI13l~~13B1'ilVh1-M'VI'jYlVln':ith\if'lJEl'l~'l'VIl(ilU1U~ ruL~U1tl1~ 1U'lJru~ L~en nu 

Vl\rJl ~~iJ~luLMm-uEJ'l nUfl1':i 1 -u'l.l':i~lu'11uLL~~ nl':iB'U1n';V11Vi tJln1th1~iJ'VI~ln'VI~lv131 n~'U ~iJ" , " 
~l'ULMul-rremmh;1;;;'luLLv1iJl\ilfltl':i~~'lA LL~ ~ Lthvn.J1V'lJEJ'I~lLB'l~'1e:n'ilLL\ilnv11'1nUl(ilviuL=a'l Liu. 
Ln'cl\il':i f11:Ufl1113"'U 1 'ill'Unl':ivl 1 nTHn'clI'l'Hyj EJ "11'l':ilV1~'VI~ BB1'il Ltl'U'VI1'1JEJ'l thlyjEJ fl1':i~1':i 'l~1 \il 
'lJru~~L-;}lV1-Ul~thli1 iJVI-ul~\ilLLmm~'I.lnun1n'1!l1V11VlE.J1n1thhl LiJ'\.J~ti ~'1r-J~1~Ln(ilfll113-rrl'1lLU'l1U 

" 
L:a'l'UVI'\J1V1'V1-U1~LL~~11'1~\h~~'lAmvl~'J~u'Uiil1P1-~'1FllJ (social-ecological system) L~enn'U ~'l 
iJFl11lJ~lLuu1Un1':il1'lLLr-JUfl1':i~(ilfl1'mcll'l L~'lvh'UnEJ'U~V11VltJ1mth1lf'lJB'l~'l'VI1(ilU1U'il~~ruL~vltl\l v 

nl':im~1n';lL~~m':i~Vlnl':i1'UU'il~UULUUn1':i~Vlnl'm 'UUB'l A':il13 (holistic manage ment) 

LV) EJ~nWUlfl1113~V11'llV1tJ1P11,,~1 ~'l fllJl'\lC1 \il1lI'\1':HiI'!1"1'I1ll~ ~ .f1lJU ru ru lVlEJ'l ~'U l-ii'lmoW 'ill ':i ru 1 

ll~~lU'Un1':i:U~1'U~llJ'1JB'l~iJ~lUL~Vl-UB'lv11'l1lU'i~~'U~vllnl1Pl\ln'1!l1 vu~n~ lni1'1u'!hw,m'J'J,\,}~ 
c.i 1'IJml11f11~1~~ fll113"1~ru '1J tl'l n1 'J:U ci l'U ~llJ'1JEJ'l'lflJ'11'U1'U n 1 'J eJ U -r n ';LL~ ~~V1 n1 ':iVl-rYi v1 n ':i 

~ u " 

li'i':il.l'lfl ~13 1 n:fl'U ~'ll ~'U1~'ill n n 11 ~1'1 ~'l B'l Anl ':i'U~Vll 'J~1'U l;ll'U ~ (tl 'U \il.) nl':i tl':i ~nl PIli 

Vl':i~':il'!!Uru~th'll13'1IU Lu'UVl'U EJcll.:J11n1'1 113 YI'Ul11~~'Un1):U~1'U~llJiJfll1l.JLLVlnv11'ln'U1'1.l ~'l:U 
v v , 

~-lll~~1l.J1'UYl'lfll113fi(ilL~U LL~(il'lFll113A(il L~'U '\.i1L~'UmL'U1V11'lm':i~(il n1':i I'I~B(il 'il'UG'l.ffU~l13~'li'iEJ 
tl5~LL~~~1'1V11lJml'ilC1tlU (~lUn'll'Uflru:::m':i13fl1':i~~'Uln1':i LI'\':i'\'}~n 'il LLfl ~~'1f113 LL "',:]'111&1, 2547) 

vrilil Yi'Ul1n1'J:ucilU~llJl'U':i~~'UC1'1C1(ilV'li1-uBv ~'1J'UtmmJ1nnl':iPln'1!llLLU'UEJ'lA':il13LL;;;'l 8'liJfl1113\l , 

~1LU'U1 'Unl'JPl n,\,}llL~~-WI'lJU1'111~m~~13"~l'l Pi'nv .f11Y1'1J!)'1,!!13'11UlL~~cri1~lUl~E.I1-ii'EJ'l~l'l '1 Lyjmhl.'I.l~ 
• ' \J I \I 

nl':i~l'1nl':iBcll'l8'lV'U (Lambin, 2005) 

http:llll"ll'lJ..1B


~LUn.~::~~~ (lsaJOj snonppap NepUmaS) ~(!IJ11.~n.t~~t:lLr,tl.!UQ.n.n.::U(!Il.11.~11.~(!~vt'M.LlJtr: 

~Utf1.' n(!mLt.li!lLgrtlJ::~~LUMLVnUI.I ::~'mWnM(!11.vt'MLlJtll.~tI1~~[t,mn ~n '~LUn.Ut'Gll.tn U, l, , ;;­~ ,.r Ii=' po Flo A,.. f"' 

IALr3lAtl.!tmt'LlAnL~nM~rtGIl.Ll'\U~~LU11.1;,::~u~"I}n~ nIAMLlI) UZ Lj;l.U~~LULIAL~t'Jl.1n~l ::r3::~ F' V '0' Jf 1'1 S'P p f7 n. 0 1'1 

Z 11.1;'UGGLl'\U~~LU~f1" rtt.lt',g-~~~l'\~l.!mL~::m'l.!t'GnL~G~f1.L~ Z ~rtGEoH~r3~~f1.L~ 

UZ L~t1::/)::~nt/)~~nLNtt~MLV 'Z 

[tl (!~11.~ t'~ ~L~Gll.~9f1.~::~"~lLr,tW L8 M,t-IA~LU~~::m'~u,t-hG~LU 
11.L~11.tt'(!E-w~ml~~t'GIl.MLvnU.l"rt~'::lm%11.8~'~LUrt~~'t'~G~' (~OOZ ')!nq'iU.l pue lanbsno8) 

(8ul)apov-J uo!uedwo)) ~~~11.G~'~G~L~n.rl.11t'GIl.~~Lf1.1'n.G~U).!lt8LV rtl~nt~~t'L~GJH 

::~" (lapow paseq-iua8e) ~LlJt'G~L~n.n.1'~L}~[t~~}rtLtt.l~t'GLrt~LU~~tn:~1ULl~ ~t'L~t-GEoW~' 
n.. • 

11.L~m:lt-G!l. ~L r,tWLr3 .....,t-IAf'-U,t-11.G::~"E-t ~LUnl~ln~~~~LUf1.Ln.::W::~'mJl.rtll.Lr,tUL~~Lr,tW Lr3 M,t-IA 

E-~~LU t'lLr,tklt'Q.n.n.::~11.1.}~~LklLr3IA~t-LIALl'\U~~LU11.,t\m~l 11.~t'G~nll.rtp.::lm~kt.lLlJt'~t'GEoL8~' 
f\. ~ ~ l\ 

f1.t~rtt'Jrt~l,jn.G~l,j ~U~j;l.~kl'::~'1rtl,!t-~ klU11.11.L~t'LIAt-IA~LULm~n.t'Jl.1r3~u,.LU11.m m~l,j8~t11.Lt' I f:=o'fl .... ,...... 1'1 ~ '1::10 ,.. '=" 1'1 J: ':: ,... .... 

n~t-~flG,t\~t-Ll11.Lf\~~vtt-,£:nt rtt~~t'Gn.n."Lj;l.U~~LUL~n.M Lrtf1.L~~8,£:~f1.L t-rtLI.!l~~~LUUL~ 

L~"[ttLj;l.U~~11.~UL~UGG 

:: I'!I r3,£: ~U,tbL~t"'~l~LJI. rt~~gWL8M.klA~UkhGL'l~LrtL~::I'!I11.~n~t-G~11.11.rtR.L~~t11.~G~'~1L!An~l (600Z 

'WOllS0 ~600Z ''1 0 10 Pue1lS))aH) 11.~t'LrGt'LrGLnlt!l~~LUn~fu~L!1nt~~ ~N~Eotn~mt~~~~GIl. 
MLlJ8U.l"G~vt%rtLLl,jLnIt!l~~LU ~'Lm~LU~Ll,j~LU~"ULr3~l!ll,!Lf1.8nl.,m~LUf1.Ll'l~).!lt'lLlJ (luawa8euew 

a/\!ldepe) L~n.k [t::: ~', ~U L n Mk IA ~L U ~,£: ~ L U f1. t'J " ~ L t ~L U 11. L~::: ~" ~ ~ ~L U 11. L~n~M. L lJ 8 U.l" 

" " n. " 
~ 11.~~L~U~WLr3M.klAf'-uknGG~vtH~LUG~t-Grtrtrt~t-GEoL8~mt~~tl»tL0-WL8MklAf'-Ukf1.GG~vt 

!1-Jl.81:::~[tE-~~LU11.~~~n~~~~LU~LU11.tn.:::W11.~~G~l!l klL'Gn.n.:::~t-G!l.l!l~t'J~t'J»1~LU11.1~,VL~~!!:~~~lLEo' 

rtt.! t-»-~~~j;l.~kl' n.n.:::~ :::~" w L8 MklAt-L~vt:::~~11.~rt,gQ[t~~~~LEo1t-GEoW ~mt~~~»lL!A:::~t-~ 11.~'L~ 
rtLtt.!rtLtl!l~ l. t-LI.!lGrtt-G~t.!,ll.' 8l!l' ~f1.m.m8~fl.'U~mLU11.tn.:::Wf1.Lt'J L. nnlAnM11.' t-Gll.t8umt~rtlA~ ~ I I'D I"" ~ "l­!;I f:=o' F' I ~ F' Ii' l, 1'1 F I I=' F'I'I 

t-GIl. f1.Jl.81:::!.n ll.' LrtLn~LUrtIAWL8M!.IAG!.vtn.n.::!.n'~'LIl.mLtl,! ~rtLtt.lLnIt!lM~LUnULI'!IUGn ~ I",. l. 0 PF ,.. ~ I. l." 11 ,. ~ 

t'~t'L~Gf1.I;'L~rtLtl,j 

~t'~ 11.~ULrt~1f1.~t-G~nll.rtD.n.,Vrtt~nt~t!LrtLEo1~kt.!LlJLG't-~~rtt!.~t-Gn.n." Ll'\U~~Lun~t'~ f1.11.rtD. 

8 ~Lj;l. uk hG !.LU!. L U ntn.::w nG ~l,j, n.].!.L U nlnl;'L~~t-~nl;'t'Ll~kl,j LlJuLl'!lnh~n.,tbIJ!.LUrtLI.!l~~tt-Lr G 

~" (9~~Z 't'tLr,trtW leilAm~~L~:::~'mLmt:l"u,tbL~ kllAm~~LIJ~11.~) n).!lnl;' !1-Jl. r3 1::~[tH:::~mm~ 

"
!.LU 11.l.,lhmu,[iuuG G~11.1Jmll.rtD.8l!l11.t'L~nll.rtD.LI;\t'~l!l,£:!.Lu[11WG~vt Lt'Jt-~L!AGlJ1L~ ~Lrt11.L£tf1.Jl.rtR. 

,.. 
fl~lLr,tnltL¥,f1.).!l UL~!1-Jl.r31::~[tE-l!.Lu::~"f'-ukhG!.Lu ~t:lnLN)L~~t (vV~Z) m~~tL~g r3LJI.~LJI. np., 
n1l=u Lrtt'G1t~LM.t'M-rt~1 ~ t-L~nJl.rtD.NLlA rtlJ:::Lrtvt, t'LrG~tf1.gt-G~nJl.rtD.t-GIl.!1-Jl.f)P!.[tH~LU!.LUt-G~ .... I I I 

rtL tl,! t-G11.~n.GI.!lU~LrtL~rtt:: ~11 MLlJgIA l' :::~fl.~ LIl.n11. (~n.Ll!lG!.vt11.Ln.l1vtn.~:::~ 11.JI., IAnM:: L Mm I b ~ ~ 0 ~ I'll ~ I F" K 

~fl~'::~8L!.Lm~LI'!I~J:ltftt) rtt!. M.LlJn. m'E-tklL U:::~ fl ~~kl,!LlJf1.L t-r3 tf\vtU LI'!I L. t-L~~LUl!l~ ~LUnt'J1' 

vt' ~t'Jt-~ IAn M::~1.!l1m' nnLUl!lLt.!~LUU11ULr3;:mmG11.n1mtrtLtl,jrtlAl!lUl.rtUgMLV~t-GIl.t-~n'm8~n1 " ~ I rr K I W I I I PF'--,-F1" 

!.LU :::~1' rtUg11.It!l~::: ~'ml,jt-,gMLlJl'-t-GIl.t-MLI'!I 1 ;:L .....mrtLtl,!n.,Vn.GU :::~[t f) L~J:llWL8MkIA8~'fu~~LU 

l!l~1 ~LUGlli~1L0-n,l;lt-LEotL~U~~t-~t~1l!lt~t-LrG ~~L~f1.L~L11.It!l~~Lut!nLf\~~vtt',£:n'c\~~I: 

http:mrtLtl,!n.,Vn.GU
http:tE-l!.Lu::~"f'-ukhG!.Lu


3 

.J ,... 1v , q ....K.J~ .r ~I .K.J 1t/
1U Wl'UYlllVlmn:! nu .fl1t1 Vln11 (;] llfl'lJtl~\l'\4lf1~ mrulJ'VI11Yl tJlf1 tJ Yi'UYl!'l m:}1Ul uUYiUYl111t1 Vl

\I , 

lfl1~m1tl'U1n~~Ul5n'S'.ilJ'Vl"1l eJ'UL ~tl'llJl\llnYi1~1l'l1~11 ~lJ l~\lYi1~LYlYi1Vl'U1l'/li:fVl1 i ~tI1lJmlJ 
11'l1fllJ11 (~Yi . ~li.) '~'ltltll 'UL'lJlYlehLfimitJ'l~l ~'l'VI1(;]th'U l Yim;1fl11\h~Lij'Ufl1llJ~(;]lJ~lJU1ru'lJtl~

• \J .. \J 

q .'1 ... 'I ~ 1 :;'I.J • 'I t/ , .K .J, ,.r v, 1v q .J
1~UU'UL1f'1ulc.JflVl~U ~f1m1rln~1 'UuYl 1 Yll~'VIYl11U11Yi'UYlU1LL'VI'l'U LLlJ1l VlLflVlfll1LtlflmJLltJfI~ 

.J ~I .1 :;'1"" 't/1':"1.KJ'l ,.., ..... AJ
llYl'UYllJllu'U1~t1~llalu1~lJlru 22 uLlfl1fWl1lJ LLVll'l'U lJ ~tJYitJYl~1tJ 'VIqJtI~A~lJtlmlfl11L\l1qJYl 

.": ~ 1 ".y 1 ' 1 ,,: J' 1 .K .J.J 1 t/OJcO 'ilVllJ'lJ'U (;]t1lJnfltlfl1Yi 'Ufl11~~"'lJlill'lflWUtl'U tJlJ1f1'l11f11VlLVllJ'lJU~VltILOVll~ 'UVl'UYlYl LAtI VllU fll,), 
lU fl1tJ tl cil~ ')tJlll~ (lj fl llVhn11lfl~m llfl ~n1')tJ 1U LtJ ~ t1'Uvnj'l~u) 'U tl fl '<ill fl d V~ljtJ1lJ lru 

B'UYl1t11l'lrl~L~lJ;1tJ LLG1V1~l~L';;,\j':h~u~th~~(;]1U~m'tl~LL",~dv~~1lJ1,)rl~(;lJU11 tJ LtJ'Uth~lJmru~
, , \I 

1~c.Jf1c.J~l'l(?}1~'l1vi'LtJtJtlcil~~ 

of .1.'1 OJ 1 
Yi'\J'VIul~ilfl U 

'l.\1tJ~111 ~.'J1U 

l:F mrilmn'l11\1Ul'JF1 n1rflm1Tn1-1lfJr'l1fjJJv-a\lFll1 
2:F .. 

- nl'il\J~tJum.hmn<l;bl11Y4l"'Uu~U~Ull<l~ - 'itlLLUUn1'iHth~ltJ'lIu~lnVl~"''itJln'ithbY. 
~ , ... 4J'~ 

nl'il1~l1lJlil~f'll'itJuU ~UlJ1<l'll1111WL"'Uuwu~u - n'i~U1unmi'~l1uh 1 Unl'il-UlHtI'i~LtJ'tfU 

~u~u~~lj'i~l1i'unl'i'i\Jn1U~Ll"nvil~nu - 16nl'i~~n1'iVl'rY4uin'i'h111LL"~~u~Yl'1f 

- nl'iltI~tJULLtI<l~tftlJlru5uVl1rrr"f!lu~u Vd I .oJ .... 
'tItl~~lJ111ULnv1'Utl~ 

2:F, L 

~~1-lLL\JmhileJ-l'VI1-lfl111Jf'i(;l 

(Conceptual model) 

1 
~hmumhilt)-lfl1~ (Agent-based model) 

Vll11LL'\Jl~(;lLL\J\J"ih"u"L~U'\J~AVI (Companion Modeling: ComMod) 

I 
, 0 • I ~ LId I d v 

'VItHleJUaC\1'\Jfll'H\JvlileJ-l (Scenarios exploration) 'il1Jnu~wn\JLntJl'IJU'l 

~ 
LnflO1')u"mU~lI'\JL~lI'\J~ L~~1Ja~1'lFl111J~11Jl'){l1'\Jnl')u~u(h'lJil-l~ihh'\JL~1I1';;eJ'lu u -. 

Uil::UlJ1'V11.:J1lJn1,)~f101,)'VI~YilllmthhjLLil::~'\J5Yi'UeJdl'16.:Jli'\J, 

.. .. 1 ?tel d 1 .. .. l:"r d 1m1Wt'!1I'r 1:F UJ./1lJC/~ mrFTn1:/7 lluYJUU~ llnlFlffU71111 2:F UJ./1tJCN m'ifJm:n UuYJfffN UIJ 1F1ffU711 

Uo::2F, L U117lJii~ n7'ifTm:nluuflfffN flL uun nfim:17ILUuvifJL dfN~mFlffU711ILi'I::J.ffJ"tJDuVjm'i 

fI1Vl~ 1. fl1BUbbtJ1Yl1~ fl11P1fl~11~t11VltlHLLUU\i1~tl~l~tl'Url~~L~tlcl~L~~l.Ji'i'ntlfl1Vl'lJtl~'lIl.J'!ltJ
\I , 

Vltl~~'\J 1'\JfllTn~LLc.J'Ufl11~V1fll':iYl1VlEJ1fl1thWLLfI~~'U6Y;'lItlci1~~'l~'\J (1~t1~L1f11?1lmn 2 tl), 
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~lVl'rUf11'Jl~vluu~ 2 mJ~€l€lflLtlu 3 ~lU 1vlLLn 1) f11'JPin'l:l1~fWm'Vif11'J(;1~~1JD1Vl, 
< 1 of .J .'1 .., 1 1 tI .'I '" 'i" of .J. 'I .J, 1 " fll'SUBU U'V'lUVl ul(;.Jft~ U U'J LLUU ul'111J'1IU'llB~~1JU1U b~ V'JBU'V'lUVl uTVIB V[llV V1f11'J~LLft'llB\I 

'U , \J ,,'U 

~Wlft~n'Jrum'l11VltJ1~V ~lU1'U 3 Ll~\1 1vllln ~l.i,jlUU1~1 ~l.iulu~1fmju LLft:ml.iulu~'w~BU 
, "'\J \J 

LL~::lnu-um,mL~1JL~1Jlu~u~t11(;.J~~1uBcimtllvlm'J~ll"'!JB~~W1 i vl1fJ 2) m'J~n'l:ll'JtllLUUf11'J1';{
\J \J \J, " 

'i" < '" .'1 1" .'1 1 of d.'1 'i" " .. , d "tI 'i:: btJ'llUVl'J'V'l Enn'J ul lJLlft~'!J€l'l u 1 U'V'lUVl ul'll1J'llU b~V (;.J1JG11UlntJ1'llB\I Vlft€l~~Um~U1Uf11'J 

.., ~ , 1 " 1". I < of.J. 'I d. 
, 

" 1
\I 

.J • "0 )'i"
(;\~(lUb~ 'Uf11'JL'!J1 '!Ju'i::bV'llU~lfl'ViUVlu1 L'V'lBVllf1111JL'll1 ~'J::UUVlU1mG1'Jl'1LLUU~1'HN LL"~ 3 

m'JG111'1 Ll"~l-ifLlUU ~lm)'1€lci1\1ihb'U~11JL~mh1t1ci fl1'JL"1VU1L~e:mJl'lllJ'llUlL":: f11'J11~ Ll(;.JUfl1'i
\I \I , 

~~n l'i VI 'i'Vi en fl'Jul'll1J'llul U'J:: ~UI'hu" ~\1 fll'JPi n'l:llalud t1'J~ fl BU~1V n)::Ul'Ufll)VI~fl 3, 
m~U1um'J 1vllln m)~11\1LlUU~1"B~V11\1f1111Jfi(;\ m'JG111~lLUU~1"B'IlU'JtlllUUlfl1J(;111JUVlU1V1 

G11J1J~ Ll":: m'il-iflfl1J~~ ~l\1~U~11Jnu~n~ lUlMV1oUB'I mvlvlm BU LL U1fi~'ll~\ILlUU~lm)'1L~BUAfi~ 
, \I \I 

~ D d 1.r:::Ito • • 

3, LL'U'lflVlLlu'U\)laeJ~b'VH)'U~f1V1 (Companion modeling approach) 

U~ ~U'ULL, UU ~l"B'IVll'1 f"HUVlf"11G1 VlfnuVI'ulV1lU~lUl~V l~€lf11)-W~Ul (research for 

development) flcil'1fll1'1'll11'1 l~mn'V'll::~l'Ufl1'i~~fl1'iVl'i'V'ltJ1 mD'i'J1J'lll~t1'J:: L[lVl~ bn ~Vl~ lL VI'll 

Ml=tl,l1,prulfl1'J (Integrated renewable resource management) (Gilbert, 2004; Parker et at., 

2003; Valbuena et at., 2010) .g'lflruG1lJu1il~'U'llB\lU.UU~1"fl'IJufimn1l1'J(lVl~G1BUG1m'Ufl1'Jru41 
~mv "1 f1f'l1!ii1U'i~V::ll~l~ln(;\ l~~Pin'l:ll(;'1ll'Ul'(,j'lJfll'Jbt1~VUllUft'l'!Jv'l'J:::uu~Pln'l:ll (Bousquet 

and Le Page, 2004) ll~:::G111J1'J(l1-ifl~€ln1'JlL~mtl~vul1VU1'J~'V!11'1~n~lUlMtJ1oUv~t'h'l"11U 
'J:::uu~'Vhm'JPifl'l~n (Epstein, 2008) ,,\I 

lL UU ~1ft v'l~l~1 'UU ~ ~u'UiJ'i'IJ II UU~~nv ci 2 'JtlllUU fiB Ll UU~l~ v'l~LUUfll'iv11U1V 
"\J \I \I 

~m'Vifl1'Jru1'Ufl'Ulf1V1 ~~11\1llUU~lftv'ltl'J:::l[lVldvlB\lloU1h'J:::uu ltJU'tlcil'1~ ~lltlUvlfl'll-ifoUB1Jft'V!1B 
\I " 

tilllltl'J~lU1U1J1fll~B1~1im11JLll.i'UV11Ufl1'Jfll~m'Jru '!Jru:::~bLU'U~l"tl'lBnth:::L[lY1'V!~~~~l,j'U~l'U 
f11'Jci'lb~11Jfl1'Jl1vU1~11Jnu'J~'V!11\1rn-ifllUU~lftB'I ~\ILlUU~lft fl\ltl'J~l[lVldn~lU1'U1ii'1llt1'J1JJmn 

\I \I 

LlvlltlUtil1LLtI 'i~ iJ fl111J ~lrlru'lltl'l 'J:::uu~v11m'i~n'l:l1 LLft ~1ifl1'i1~rn -ULLUU~l~'tl\l Ltl'U~Vl'J1~ (;1BUfl11lJ 

(lnvlv\l'!J'tl'lll'UU~l"fl'l (soc~al validation) (Moss, 2008) ~'1LlU~~lftV'ltl'J:::LnVl~ ; dn-ufl~fi€lm'J 
\I 

ntlfi«lJ'I~''Ulh~'V!11'1rn-ifLLft~G11lJ1'Jm1tJ'U1(;'1 m'JLtI~vuLlt1ft~'!Jfl~)~uu~Pim~n1~'tlci1'1~ n<a'l m n n11 
~ \I \I 

LlUU~l"B~'IJ)::L[lVlLL'Jn~l1mlG1~~(;.J"'lJ'tl'l fl1'Jv11'UltJlLvlrn-ulYn1JJLofflh~lJlm'IJ'll'tl'lUUU~lftfl'l 'V!1Bn 
\I 

U1'1ci1'U~flftmfl1fl1'U1J1J1J'tl'l'llv'lrn-u (black box effect) (Sarreteau et at., 2001) 'UBn~lnd , , " 
o tI .J ".. 1" d 0 < ,.d 'i" 1LLUU~lftB'I 'J~L[lVlVl 2 t1'11Jfl1'i '(jL'ViB~1"B'I,1[1l'Ufl1'irut'11'11 Vl'V!ft ln~alt1 b~Vvl~Vl~i:1vU 'U 

'J~tJ~l1"l~'U "1 t1'J~1J1ru 5-10 U vle:)'V!~'1G1m'Ufl1'Jru (LL'U'U~lftv~t1'i::l[lVlLL'if1al~fI1~nT'~ru1~ltl'U 
:o'I..t1"':'1..... "' .. ~11!:'1 .J tI .1g ~I'J~V~L1"l 100 u) l 'Vi'tl ~(;.J b'll1Jfl111Jm~'V!'Un(l'lf\11lJLu'U ~ b'Ufll'iLt1fttJ'ULL ft\l'll'tl'l'J:::U'UVli'ln'l:ll Lu'U 

" 
fll'JLU(;\l"fl~f"1'JLLft~L~1J~ntlm'Vi1'Ufll'itl'iutil1L~m\:J=tl£Ynu~'1~m~~:::Ln~~u1'U(;1m'Vi fI111J l tJ'U~1 'I 

1~ v11l,x1ii'~~'Uh11'1LL(;.J'Ufl1'J~~fl1'JVl'i'VitJ1mD'J'S1J'!J1~1~mh'lLVl1Jl:::G1lJ~'1:ff'U 
'11'Ui~vd1!ii1-UlLUU~1"B'IL~V'U~~~ (Companion Modelling: ComMod) (Barreteau 

and Others, 2003) ~'1~~Ltl'ULlUU~l"'tl\ltl'S~LnVl~ 2 Vl11Jfilv5U1VoU1'1vl'U LLtJtJ~l"v'lL~'tl'UAfi~n 
\I 

lVl(1t1'J~(;1'1fim'iH 2 t1'J~fll'Jfi'tlv11f111lJLoUlh'J:::uu~~~u.a'u<if'tl'U ll":::l.;{L~vfl1'J'V!lYll'1'tle:Jn'lJB'I f11'J, 
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~~n1'lYl-rYm1fl'Hi'l'llJ'!I1~B ci1~ncl1U11lJ II'IJ'IJ ~," B~ l~Bufi A~B1 f'1tJ~~fl n1'l'1JB~ ':i~'IJ'IJ~~ fll Fi 

(multi-asent systems) Bll'i'tJlfl~B~ijB~h~1 ~"ln""",~~un,),H'I~l~LL'lJU~l"B~ l'1iu ;~UU 
i.'11':i~tlLYlP1.IJiJI'\1i.'11'11lmJi.'11lJUYlU1Y1i.'1lJl-!~ (role-playins same) ll"~llUU~''''B~fllFi (asent­

based modeL) (Bousquet and Trebuil, 2005) ~1...,-rU~utI':i~LYlP11Y1tJ1I'1nn1':i1offllUU~1"'B~d~u 
J' ..l'; --' « « ..l. '1 

Ul~~tlYi "!l~t1':i~C1'IJflJllJ~lL':i'illtJtlYlUl~Bb'il (Barnaud et ai., 2008; Dumronsrojwatthana and 

Trebuil, 2011; Promburom, 2004) ~,nru~lui~tJd~~1I'1Ulltl1ll'IJ'IJ~1"B~l~BUfiA~lJ11off lYlB 
\I 

Y1~i:1eJU11i:1'lJ1':ifl1in'IJ'IJ~'lJYI~'Un1'l~~ m)Y1-r~mm'IJlWll"'~~'U6Yl'!lB, cil~ ~~ Eitl1~'VI1Bhi 
nl) i.'1~1~ II'lJU ~1" B~ l~BufiAlill t1u m:::u1Un1)~~1~ IIU'IJ~'" B-3~ I'1B~Bll'i'fJfl11lJ 11lJi'l B 

\I 

':i:;'l-dl~~n~1U1I'1L~tJ~1mm~1ULMtJ1.uB~ (stakeholders) lvlB~~l~ m:::u1UnT'H~tJ\l~11lJ n'Uthu 
\I \I \I 

n'il fl'l':ilJll" nL tI ~ tJUB-3 AfI11lJ~~ ~~~u1 u 'l ~'VI11-3fl 'l~U1U fll) Btl n IIU U ~1" eJ~ ll~:; n1 'l1i'llU 
\I 

IIUU~l~tl~ ~~~11'1fl ci11.ul~I'1Ull"T,h1U'l~'lJU~~~ 1 ~vilf11'l~mnn~ncl1UlMtJ1.ueJ~ ~'U1UlJ1 n lL" ~ 
vll-lnlJlJlJeJ~ 1'l11lJl-UlhlL~d'VI"t1)~'HA~tlVl-rYWlf1'j'VI~~ '1 ~lll'ln l'il-l nu ~~Jumrfl fll'l'1Jtl~ , • I 

o .d 1":::'.dII".<:a.OJ~llh::lII.J.J t,.I u .Jo ~ v d v 
IIU'U'ill"eJ-l l ~eJU f11'l~ f1tl11Uf11'iltJl uW.JlJ~lUlm.n'1Jtl~fl'\.J'j~'IJ'lJYlVlI n 1)!'ln'tnmfJ l U eJ-l 'ill fl flTH'111 

\I \I 

1t1~fl~1 'I:1~fjtJ'VI1tl~lJfll'l:fru11il1 cieJlJcl~tmm~Vl'IJl'itl'l:;UuJU1 hJlJ1nrh!eJtJ (fll~~ 2) ~~J'U1'11tJ 
lLU1A~~U~il'Udtl-lAI'l11lJ~YI1~iYlfJlI'l1~ 1'1111il mQ~l:;~lf1lrfli ~fJ ~~ ~eJ l t1u L-WtJ~V(l'ltlfl~'VI~~ Ll"~hi 

.. \I 

'.:'1 ... .01"",..l... 0 '" "';'l '" ~.'1 d '1 ..l~ 0 

eJl~i:1'l t111lu'U1'l11lJ':i VlIilVl C1 fll'1eJ\I i:11'V1'lU I'1Iil b1 U'VI'lBLlfl b '111.) qj'VI1Vl~U b'U'l~'U'UYlrlfl'l:fl IIUU'ill~eJ~ 
, \J \J • 

L~eJUfiA~ ~~nl'Lh'VIlJ1tJ~'\.J'lrulnl'lV(P1UI'l~ IIU1flJllJAIil fI11lJ~ t1'l :;i:1unl':iru~'VImn'VI"'tJ'1IeJ't·
\I \I \I 

~LMtJ1.uB-lYi n ~ lt1lJ loWVlJ Ul~ 11-llUtiLLU'IJ ~," eJ \I~r;11lJl'l "tilUUvllllVl'U'UB\I'l~'UU1~ (common
\I , 

representation) LL~~~l flf11'l11lJijeJ nut.! lum ~'\.J1'Unl'ld ~n~1U L~ tJ1-Utl~Y1n~lfJr;11lJl,)C1~VlJ'Ul 
l~lJ~~fnllJ~llJl':ifllum':iu-r'Uvl1'V1~mJ-rtJl"l~~m'llJl~tln1;~lilfll':iVl-rl"ltJ1fl~11'1~~-l~'U'UU~U~lU 
fnllJL.ulhL~mn'UlMmnutI~~lJoWU6 (interactions) ~ntl1~Lf1~m)lt1~m..mtl~~~-31Ul:a-l~U~ LL~~ 
L:a-lLI'l'l~~f1~LL~:::~-ll'llJ () 

/.;,;t-­'. 
' -~'= / Resource user 

· J~~o" , 
. -41w' 

; ~ It) 
:;::•...~-. '; 

Manager 

Y!m: t.1fut.1pIl7n Trebu;t, 2012 

.J Q 0 d ICIt..,J., U 0 .., U tV tI ,-cJQ I 

fnViVl 2. IIU11'llilLL'lJU'ill~B~L~eJUflfllilYI LVlfl11lJ?llfiruflUlJlJlJtl-lLl"'~1I'1fl ')~r;1~f1Y1JJI'1tl')~'IJ'IJ
" u ., ., 

~vilf11'l~f1'l:fl~LLl'lfll'il-lnU Ufli~fJ~~11LiJu~ij~1ULMtJ1-rrtl~VI~tlncl1'U11'1L~ tJ1U1~UU l'1iunu 
\I 

http:fnllJL.ul
http:1I'1L~tJ~1mm~1ULMtJ1.uB
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... changing individual ones? 

From individual representations to.. . 

am: Tdlbuil, 2012 

..J Q, G .d I.c::t. "" V eJ 

Jll'WVl 3. LL'U1AVlLL'U'U'iJl~tl'lL'I'ltl'UAfl~L'U'Urn'la'n:Jm'l'lVl1LLVl'U'1JeH'l::'U'U 
" 

(com mon repre sentation) 11lJntlnuerjj~1'UL~tJ1.rrtl'l LL~::l-HL~tl~'1L?t1lJm::U1t1rn'lL'1 t1\J'r 
" " 

Vi~nrn'l'1Ja'l LLU'U:ij1(1v'! L~v'U~AVlLUtlrn'l P1 m·mJi)~lJ~tllh:;Vi'jl'1'W"11'lVl1'1n 1 t1m'l'l;lJll'W 

nU'W~1I'lVl1'1LI"1'l'\'J~nvLL(I:: ~'I AlJ ~'1jjrn'l Ltl ~ t1'U LL tl~'1v~ I'l(l €lVlL1(11 LLU U'il1(1 v'! L~€ltlAf\Vl ~'1 L U 'U 
'" " " 

m::U1'Unl'lAVlLL(I::G'l11'1F111lJLoiI11vLL'UUjj~~tllnl'l ~.:J LUtlm::'U1t1nl'l~G'lUUG'I'U'Unl'lP1n'\'J1LL 'UU. 
U'lNln1'lvl1t1LL'UU :ij1(1 v.:J~~ VlVi~tlLL(I~~lt1nl':ii Lfl-:i1::'V1v1nU flfl~Vi~ltJG'l1'lJ1 vh1~LnVlnl':i'l'lVlfltl

'\J , , '\J , 

lLfl'l1::'V1eJ1t1LLU'U:ij1~v.:JLG'li'h)'U'iJ1.:J (Bousquet and Trebuil, 2005) LL;;i'1'LhLel1.rralJ~A11lJ~'iJlnnl'l 

lLfl'l1::'V1~jjfl11lJL~ m.rrv.:J nU'l::uu~vhnl'lP1n'\'J1lJ1tl1'Utl'l.:Jtl'l:: nvUL.rr1LU'ULL'UU :ijl~ €l.:J L~ t11ntl. 
nl'lv11LutllITm'll~t1~.:J LUti LLUU~\ilJ'Ull1lm~€l.:J'l::Vi')1.:J n\lm'llJmflG'lUllJ (n1'l l:1lJ Jl1'\'Jru rn 'l ~1 'l1 \l 

oiItll;l~ n\lm'llJn~lJL~aG'l11.:JLL~::1.rrLLUU:ij1~€l.:JL:a.:JtJ!iU~n1'l) n'U.:J1t11tI~a.:JtJi]u~nl'l (.:Jlt1VlVl~ tl.:J 

.:J1'U~~'U1LL'U'U:ijl~ V.:J flBlJVi1 Ll'la~) 

tlvn\llnt1 m::U1Unl'ltilVl~tIh'll€l.:Jerjj~1u1vlL~ tJ~jjl!i1l:1tl'l::a.:Jfl1'tJn1'lv11Lutl;il'l fl11lJ1
". " 

LL(I:: n1':i1U1-UvlJ(I~ ~1.:J n'U ~€l LUtI~.:J:ij1 L U tlG11Vi1UU ni~t1~L~ €ln1';{LLumh(l €l.:J L~tltlAfiVi LUU 

Lfl~V.:Ji1vAV~L-ull\l vl1t1Vi~nnl'l'1Jv.:JLL'UU:ij1(1v.:JL~atlf'1fiVlAru::i~t1ot)':hLu'UVll1.:Jlun~lJer~~~lu1vl
" . " 

~1UL~t1 LL(I::iJVi1.rl~Vi~n1'Unl'lei1lJ1t1fl11lJ?I::Vl1n(;l(lvVlm::U1t1m'li~tJ (facilitation) 1~vln~1t11vi'. 
L'1 CJ'U 1 11lJntlLL(I:: ?lU'UG'I uu1~Vl n~l CJVi1Vl1.:J vv n11lJntl 'lllJ~.:Jci.:tU'l1lJ1~erL-u111lJ m::U1t1n1'l 

\J ,,, '\J 

LLuu:ij1(1v.:JL~vtlAfiVljjfll1lJtiVlVi~'U1t1nl'l~VlnlWI1'1'ltJlm (adaptive management capacity) " . 
lJ1n~.:J~tI m':i?l11.:tLLUU:ij1(1 v.:tLLUUiJri1t111lJt1U.:J m::AtI1~Ln Vln1'lLLn n L tJ~ tJ'Uv.:JAfl11lJ1 1 tiL 1(11. " 
L~mnUf1LUtln1':iU'lruln1'lv.:tAfI11lJ1'ld1.:tJliJi:lruru1'l111Ult1 (local wisdom) nuv.:JAfI11lJntlL:a.:t 

\J ,,\I .., '" \J 

Vl'l'\'JD (theoretical knowledge) 'l::Vil1.:t~LoiI1~llJLL(I::LnVlfl11lJLoiI1h1;.:tnuLLi:'l::ntl ~.:J'iJ::'Lh1tJ~ 
fI11lJ11lJi1v11lJ l'iJ'lltl.:Jfl'U lu'lJlJ'lIU LL(I::a1lJ1'l~Vi1LLtl1Vll.:t~Vlnl'lVl-r'l'l £.I 1 m 1~jjtJ 'l::~Vl6m'l'llJ1n~tI. 



,1'\ ., 

L.Lt1~N~Il.~"~~LU~t/1Ll!~~~~n~t-~Lf\~~"UG~'~~ 

/1~~~n~~nr:mlmG~/1t:,~nL£1 nfbl/1t:,~nL£1 L~LnnL£1I:-GIl.n.t~»f';1L(\I:-~LRU~~nr 'v ~M.Ll! 

• 1'\ •• 1'\ 

(v \1M.LlJ) L.L~HGIl.~"~~LU~t/1LlJ~~~~n~I:-~Lf\~~llUG~'~~/1~~~nklI:-GIl.n.t~~f':lL(\!1n~nt I ' • ,.. 

rtW1rtMmrmll.n.U'~~ll nUI:-Lwuw"lA.nll.rtn.L[1.lA.nM~Lnn.~mmll.l1l~~fl.ll.' ~LUMLlJ~rtUL~I:-Gm r.Ln~Ii1.' '0;;>':"" ,.. ~ "I F 1F"Ji' ' 1'11.9 P P I' ~ 
1'\ f\ n. n. 1'\ n. 

'Wn.G /1~lGr.~l~nL£1ftli1.r.Q-ll:-~ (9 ~ftli1.) nft1l1t:,~m£1ftli1.~~11 (S' ~ftli1.) nG~l1l~nL£1rU1. (£ ~ftli1.) 
1'\ • 1'\ n. 

L~Lnr.L£1ftli1. ~,m~t t-f111 £ nmL!,: I1~LI1IA.~Lli1.rt~WI:-~Lt1~I:-GIl.~l'~~LlI~tl1Ll!rG~L.(\~n~n.GW~l 
f\ • (\ • 

nL£1ft!.1.I:-G Il.nll.rtll.L.(\n.n."fl.~nt n.t ~~f':l L. (\~r.~nt nG n.}LI",lW LQrt~~~~L.1IMLl!l1l1klL.RlI~~L.1I L..\A 

rtU.nl~rtl:-L8G~LlI~(\'~LlIl:-LlA.t:,m1LIt1.GM.1~~11 ~~RlIl~L.lIn~~Gl2W I I f:> I ItIo p 

1l.~9r.~~l2" ~tL (\WL/1 MklA.~LlI~~~L.lIn..vll1~m,Yrtl~}n/1~1~\21' ~~~LlInt MLl!11 U);lrt~~ll:-~ 
f\ • f\ 

G~1 t-G~W~mt:,~~~n.llrtt:,~E-1J1tLfl~~"~rtrt~IA.Ln.IA.n.rtUmUmn.l'f\~ntt-8~L~n.mlI:-L}~ 'V 

I:-G]oW~ml~~~~~"~tL(\WL.I1M.~IA.I:-L.~It1.~~9n~rt~gf\t-~mlG~'~~rtL.t:,I",lt-L.1A.1:-G~L.~n.mlt-L.}~ '£ 
f\ f\ 

t-Gn-W~ml~~~t-81l.~tL(\WLI1M.~IA.UL~r-1l.111:::~f\!l-t ~LlIn.n." fl.~:::\2"~LlI~~~L.lI~~L.RU~ 'z 
nll.rtn.L.(\~ruRlI~nt n.t~~f';1L(\~n~ntn~n~8t:1i1.1MLlJt:,~\2t:,rtnt 

nG n.}LI",l~LQrt~~~~LlInt MLlJl1l1);l:::\2'm~n:Gt:1i1.'M.L.VlS:\2Utt-\2fl.'m/1~fl.H,LU L.RU~ '1 
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o iV":u:~ c:I <LI ~ q q CV~ 

~1'VI'J'U15f)1'Jfi!f)~lMtJf1l'V'l f) 1'J~:;~~51 t>lAl'JUv'Uml tJ(l ~Lv EJ~ ~'I'U, 
, tI""" 1 .!{ d~ .!{ d.'1 tI'llJ11'lLL l:l'lLnUmvEJ1'l 'U'V'l'UVl\,lf)~l 'U'Ul~ 40x40 m.~ . 'V'l'U'Vlull:l:; 3 lL l:l'l 'J1~ 

~'Ii'U 12 bLtll:l'l 

vilfl1'J'r~'1J'Ul(i)L~'U~l'U~'UUf)m'l'J:;~uvn (Diameter at breast height: OBH) 'VI~v~ 

'J:;vl'UA11~~'I 1.30 L~mL'VIUv~'U~'U 'Utl'l1"j'£h.J~'U~ii'!J'Ul~~'ILLIii 4.5 L'1I'U~L~m~'U1t1 
" 

vr.:)-d 15fl1'Ji'~ DBH 1.ijmlJ15fl1'J'1JB'I=a'loHEJ l~tJ~Uqj'!Jl (2546) ~'1f1l'V'l~ 5 

4 . 9il.!hJihlnlllf11A 

Dill . poinr ~ 

8 . ~l'Uhj~ali'UI<)l.! 

d Q IV ""3oQ CLI 

'YJ1.i7: 'lWlfEl J'SEl:fVC]J'lf7, 2546 

f1l'V'l~ 5. ~1 Ll'VI'll.:) n 1'ji'~'1J'U 1~L~'U'JB'U1':)'VI~ B'1J'Ul~l~'U~l'Ufi!'UUn l:l 1'1'J:; vlU vn'U V.:J ~'U1"j'Lb'U'U vll'l 'l 
" 

~1Lb'U n'1JU ~'1J tl'l ~'U1m~ tJ ~B'U m~~v~'Ubii tl'l 'ill n'!Jl1Ul'U~ii A11~'lil'Ulqj 'ill n'!'Uvi1 

fl1'jm1'il~uU~tl1'VltJ1fi!1~t>l1 1~EJ1.ij~iiB~lLL'Unyj'J'Hl.J'Vi'!J'1JB'I1'11~B'U m1(i)b'Uu1 bbl:l:: 

Aru:: (2543) bLl:l:;'J1EJ~UWl'Jru1"j'bb~.:JtI'J::L'VlP11'VlEJ (~1'Uyj(]n~P11~(»1th1"j', 2544.) 

cl'l'V1f'U'Vi'!JvtbJ~lm'J()~lbL'Un'1lu(i)11i11~vilfll'JLn'Uv11vcil':)1'U LLn ~(i)Bn 'tllm (»'J'J'il ~VU 

n'UVll':)-w-w5Ji'ru"'V1'!JP11~ml'il116n~'U ~1(»~'I'1'U~ mAl'!Jl'V'l(]n'\:H'\1~Vl1 ~Vlli 

'Vi1fl1'Jfh'U1rumn:U1m'V'lL'VIuu~'U~'U (aboveground biomass: AGB) '1Jv.:)~'U1"j' L(i)EJ 

1-if~~fl1'JLLtl(lLnl~t>l~ (allometric equation) '1Ju'l Ogawa et al. (1965) ~':)LtJ'U 
;;1~fl1'Jvtt-iftl'J::LiJ'Um!;l:U1m'V'l'1Jtm'h~«(i)1u vl'l~~fl1'J 

"'..: 
m!;l'!J1f1l'V'l'1Ju'ln'l (Ws) 

2 0.9326
0.0396 (0 H) 

~'i OJ 

nL!;lm~ 
'" v 

mn'!J1fll'V'l'1JB'Ifl1'U (Wb) 
2 1.027

0.003487 (0 H) 
~'i OJ 

nL(lm~ 

lJ1!;l:U1fll'V'l'Uv'l1u (Wl) 1I[(28.01(Ws+Wb»+0.025] nL(lnflJ 

~1(;l:U1Jl1'V'll'VIUv~'U~'U'j1~ (AGB) = Ws + Wb + Wl n1(lnflJ 

l~v D ~tl A11WJ11L~'U~1'UP1'Uvn(l1'1'J:;vl'Uan (L'(f'U~L~(»'J) LL(l:;
" 

H fttl A11~"'1'lJtJ'Iv1'U1"j' (llJt>l'J)
" 



(~OOZ 'lawwo8 pue aaed a1 ~t700Z 'JalM0::l) ng:r3L~!ptLJ.At-G~L~n.m1 
A A 

I:-Ll-~~LU~t LJ.A8~1 r3,Q:~U,tt np. 1 [1t l~!l-w~~m8~L~n.m1 I:-Ll-~~I:-L~Itl~~~L~8~~LUnt 8~1:-8~LJ1 

nn1R.' rmml1> CiWn) aaenSUe1 8unapOw pa!j!Un Lc.ur3~1V1.rtW11 ~f11nr3fl.1l'"LUL~LLt~tr3LLt I~(lb '='1=7 I PF' po II 

WeJae!p SS~p J!-t r3~lI:-G~tr3~' nl~~D~~"t'tLQ.WLnMl-Vl.I:-L~Itl~l',,:n~rt~~f1I:'~~m8~' M.LLt n I'm 

nl;'I:-Ll-~Lrt~ft8J!-Lr n,ttULI!-(SUo!pe.la~u!) n);lI:-LJ!ol'"f1'1t);lI:-L~Itl~~:n~rt»~f1~~" (S)!WeUAp) 
n A 

k!t1!}~~,1rtLJI:-» l':~Rl'"k!'I:'LIA.~,t-~M. (sa::>mosaJ) WLnM,!-VI. (sJope) 1:'8~tr3~ml~~~ ~1',tfl 

fu~L~~l'"f111t~I:-~ (gOOl) PJellod pue '{!0J.. no 'auua!r:l t-GIl. (1apow len{da::>uo::» W~rtLU.lt-LVI. 

1:'8 ~L~n.n." t-Ll-~G~'n.n.~l'"t-Gfl.I:'~f1'1M.r3
f 

f1' l'"LU G~fu~L~rtLU.l~~l'"f1"t~un"L~l'"LUU~Itl!l-t 
0gttLU!J~LIANmmrLf'L1'~L~I2~LU "T"£ b 0 ~ 

nn'81.!ll!1nG'~~r3L~t-W l'"LUnU1.~W ..r lID l, pr ,.. I 

£ U~1tll'"LUnln.nu r3 l,tf n.8 U ~l'"f1 p.nl~LRU~l'"LUI:'~ rtl~nl~~I:'Lr 8 nR.rtR.L Q.W Lr3M,!-lAn U~,Q: 
A A 

l'"Luntj"t-Lll'"LUI:'G~'knn~'l'"LU ~fl.lLP.G~' rtL~nt~~I:'LrGI:'G~L~n.n."J!-t ~~"I:'Lk~nuLJ.A 

Itt~nt~!!t-L~@N!~L~n.n."»-v:~m·L~l!r.LU "£ 

f1tG~l'"LUn!}'Ll!lU\H,Ll':~G~' "~n.G I:'LIA~"Xbt cmJ,mp. 
• A 

~m' n);ll:-G~'f1l',,~GJ!-nl;m~' nL0lLR.I:-Gll.n~'~~G~n.,Vrtl~ mLrt~f11:-&1~rtGJ!-ULl': 


LfUl'"L l':~r3 Wll:-f1'1 ~~~'mR.rtR.L[LnUttL[LWLr3Ml-Vl.l'"LU~,Q:l'"LUI:'LlAtn"~~Ll'"LJ'~l'"LULJ.A 


nR.rtR.L[L!1R.r31~l:.f1!l-t LJ!-'l:.LUULl': 


ng:~~'~,tflrlLf.ruc.nL~~m' nL,C1lLll.I:-Gll.nR.rtR.L[L!1R.r31~l:.f1!l-t LJ!o'f.LU~~u..l,!'~ ~rtLtLJL~ 

A 

LItlf.LU r3~1 J!-t rtr3!}~t'l~[}ll.~ ~1' r;1G~t'lG,?' ruLrt~f1!l-tl'"LULf.~g rutnL~Lrt~rmJ!-Lr 

n,C\~l':Qn1..8G!l-1»nR.rtR.L[Ll'"LU~,Q:l'"LU£~I:'Gfl.MLLt£IA~~l'"f1n..vtr3~m~'~~GJ!o 
~m1 ftUl-hGl'"Lunt~Ynk!~rtLlJn.G~I:-12rtu. (n);lnl;' 1:-l!1"Wrt~l~~"~g:' t'lGflltl u,t:1 np.') 
(spnpo.ld lSaJoj Jaqw!~-UOU) rt' Gn,R.' rt' IAnt~n'nR.nl~l'"nR.' l'"LU (ll.' rtr3nVl.rt' wnR. 

~ " Jf I i.. l,p I W 1"1'1 l. " Ii. '==' F''' " b 

~~" r3~mr3wlwLnfl. mmtnLl': np.,) nR.rtR.Ln ULl': (spnpoJd {salOj Jaqwq) rt'GM.1 F" 1'1 0 I I,ll 1'1 l, Jf 

Vl.U, ~l'"fl.t'lLQ.W Lrl Ml-IA!bR.r31~l'" f1!l-t f.LU ruLrt~f1 nll.rtR.L[Lf.LUW,Q:l'"LU£~n.,Vtr3~'rtLl'In.G~ 

n~l LRU~~n~nt nR.rtR.L [Ll'"LUrtf.W~~'mL0tLJ).n..vU~t-8:'!'l~LLtrt»~~1'r3b!~M.l'"LULJ.A 

p.1:-~ LRU~l'"LUWr3~'~~r3Ll',,~I:-~ I:-G~L~n.n."I:-Lk~l'"LUL!A~l':~nG~n.n.~l:.l':tLJ!-1 

rtLlYLIAGM'Ln IAnMULl':nll.r31~l'"nR.' l:.LUn' l':'nJJ~~l'"Lunc.n.~Wnl':~G~1.!l nLn.ftltl £ I:-IAULl':nLn.lLfl. o p II-F'!( ~ I -1'1 I" l. 1. '=' rtI 1'1 I ~ (I 

•• A 

U Ll': nll.rtll.L[L~n~ntJ).~:n~~~11t'tL[LWL r3Ml-Vl.ULl': !bR.npl'"f1!l-t l'"LUn. n."f\r.L~U~!.LULJ.A 

(Z861 'oSn1 pue 

UMO.l8) nl!1nMGn.Itl'MLLttll.~trtI:-Gfl. OS" ~~r3Gr.LLJrtr3l!11 (5) :uoqeJ{sanbas uoqJe» '='lf~ F=>' ,.IP . 

n~n~GQItl'MLU't~~UtntnGn.}LLJ~Lgrt~~ ~r.LUMLU'r3u)fn[!' ~l:.fl.nuL!A n L~W~ 
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n,~n,Q1 n,Jl.rtb.Lf.\n.tlll~I1l2l':lrt~H.LU n,Jl.rtb.L(\~n,~8Lf1fl.l:.LU 

n,Jl.1 £ ~l21' Z IA.n n,n mUml2'Lrmnllll,!Ln8MLl!Lm.LULIA.~~8MN:lM.1Ll2t.mlA.mun' t.l2"It1.~Ll:.l,!'U.LU I ~I'; I; I ~ 0 0 r=r F>'f"f:J' l. (I .. v 

~1':l~lG[P rtt~nt~[!t-Lr8nJl.rtb.Lf~nt L. t-L~Lr,tt-Gfl.t-~rtU. Jl,~~n.~~~11J:flLr,tWL8M.klA.!.LUW~!.LUt-LIA. . ~ 

tn.11LIII. ::~1' ~n.L~n.~::!.ntnJl,rtR.L(\t-GIl.Llt1.fuQ.~::L!,l,!'~!.LUnlW~rtLtl,!rtW::l:.::~" rt~m~1rtl:.Wl!~ 

rtt.~Dt-GIl.~tL~mLt.l.ln.G~l!U.IlIG~mUml'm.LU nQmLf\t-t.p.::~1' ~l-trt~IA.Ln.IA.n.rtt~rtUm~'!.LUn,Q1L,ll-' 

t-tP.8Wl "n. 00"91 t-12 "n, 00"80 UK'~"t-~ 9S"S"Z "I,I"M n8L8ny L ~ }L~m~ntrt!.Wl!~w~::l!::l2" n,l.l 

17-Z m.n.L~ nLn~It1.' "1lIn.8 nIA.11t.llIfuJl,'~M~" ~n8!.m8l2n'Um'::l2"L~UI"!'LUl2f':l8L8Il.GM' nl,! Z ::l2 o I I 1. ". b (I'" rl" f; f"' 
f\ I n. no 

n.Ln.rmUG l3nGnLn.rtlt1.nlA.'1t.w::m1 Ul2It1.L~UI"lA.nMnn.'UL~t-Gm nl.l £ ~l2n.Ln.rtlt1. nrt18tlt1.::l2'mG~ 
(I I P P ,.. I ~ ("0 £;F If ~ F" (I I I " 

8t~ L~LnnL~~lt1.nlA.11t.~fu&'!.LULlA::H~f1~~GJl-,lft8wl rt!.Wl!~rtt.~LEomL~~1II. g l'~ L.l'L~nL~~1t1. 
" 

uL~nL£1tLR.nlA.'1t.~fu8:18~1 n.Lf1.~1II.t"1lIn.G l'LIA.n.yn.L~~!.f\!.LU[!,lft ~~~1t.~"t-Gl2L~n.m18p' 

!>LUIM\[J("fl'll>1rtR.::!>("fW~l:.LUn:f\1,(l~t'Lfl'GIl>t.i1U1nt.l'm~n:UrttXrtU11l91tLO "£"£ '1;:>" b I" '0 I" ro I .. l. 1'1 f' I F=>'f'1"" , (I l, 

~ ~ 

PUE'lS!SSe) WLf1IA.~8t.P.!l8~lt1.rt!.Wl!~W~8t.P.~n.yl!tLEomLt6!rtGE-U,e.~l21' nGllIn~~~~1mtrtU'Eo t l:.LU 

L~t1~8~l:.n.G~WlA.nl!WG l21l1 J:tL(\UL~ L. t-L~WL8MkIA.Eot~~"!.IlI~U'l:.LUL.\Al:.LUnt nL£1tLlI.n.o. , IA.L n.1A.n. 

rtt.~~IlILfufu~f\1lI ~G~~t8Wll:.LU~~QrU·G~ntt-G~U~rtLtl,!n.G~l!tl:.1lI !.LU[!~tn~ULl! (.JOwmpE'J) 

l:.LUnt.n.::W W L8 IA.tn,n, IA.Lnlll.LlA.ntn8~n mWlIA.LnIt1.IA.Ln.IA.n.n8~n1W' 8l!t.U n.1A.~rtlll.n' WL~1lI n.n.~l:. 0 ,.., b I; F' 1'1 I" f'1 g. F (I f"'1"' (I 1. ". b f" l. 

n.lL~GtA::~" nLf1.~lt1.rllln.G ~L,t\It1.L~' J:lLr,tWLnM.kIA.Eo~nL£1tLfl. ~,,~tl'G~L~n.mmlltLl!8Wl ~l-trt~ 
1A.Ln.IA.n.rtt~rtUmn."f1tnt ~Ll!l'G~L~n.n."l'L}~,lftl'~8~~U,tt nl!1W,e.~~ l'~~ !.f\~IlI~~tGp' 

rttmt~rtl'L8Gfl.M.gnM.::~1' I I F=> IF?.. ro 

J:flL(\WL8M.klA.l:.LUW~l:.LUl'LIA.t.n"LIII.W~rtLt.l.lrtW~l:.!.LUG~'Eot n~WG~1lI J:tLr,tWL8 M.klA.~l2"l:.IlI~U1l:.LU 
~ . ULl!W18U,n.U t.8 Umllll'Gn.,l:.n.r:ll:.1l:.LUWU' 111.' rtl:.IJ'l'~!.LUn' Grt1'8l:.l.lmn ,I/.' ~~1' lI.MllnM.::l21mtLn II ,... F" t'I ..r (I po b 1'1 I. ~ I J., ~ P I; rI I. ~ ? ("0 (I II D 

~ . W L 8 M.klA.l:. L U W ~l:.LUn.~t.8~' ~nr:l~'!.LU8~1t'G ~L~n.n." l'GIl.Jlt'~~!.f1lllll~WnIt1.L~~W8~~n.Lt' 

l'&l!n.Ll',ll-tf11L!l!.LUnG~'y11n.kf\!.Lu::m1 1'8~UUrtLt.l,!n.GIJl!t!.IlI!.LU (awE'8 8U!Ae1d-a10.J) ~rtrtlJ 
~ . IA.Ln.IA.n.rtt~ rtUmm1 f1l:.nV8~L~n.n.11t-L~ ~l:.LU Jll'~~!.f\lllll~WnIt1.L~l:.LUG~ n.8Il1n,Q-V 8t,lfn.GU::!.[1 

t'~ napOW paSE'Q-lua8e) ~LlI l'G~L~f\m1l'L} IJl:.LUL.\'\~lr:l~~U,tt t.L ~Ul'~~I1~Eo~lGp1 

11l~t-~n.lI.81::l:.f\I1lU11t1., GM.1 L. n.Gnll.rtR.1'8f1.1 m:l ~ tonl,p f" n 

8 Lr:lIl.!.LU t'G Ill:: m1ful.lL~rtLt.l,!L-\.' WllA.nM.n, nLt-8tnIt1.LtnL-\. 'It1.tt-wm, IA.nMn' l'Gll.t8U'IA.n.L1'8tnll1.t'LIA. " '" nlnr-.f to I ~n r-.f to nI"l" I I 

ULMG}U8 ~1GEon!;}WLl!t-GP 1 Gn.lr2'GEon.k,lf18~~U,tt1'~ nLf1.~lt1.t "IlIn.G r;.GR.~1'~l:.LUntl1lrtlt1.r;.~nL£1~1t1. 
1'\ 1'\ 1\ 1\ 

n!;}'l'~ nL£1ftlt1. 8 nlJmtl:. nL£1ftlt1. <; U~l'G~L~n.fl.1'E-um~mIl.G~LIII.~l::!m n.L£1ftlll. £ L~U~l:.LUL.\A 

.~m£1~It1.UL~n.L£ltLlI.n.IA.'1t~n.o.18Lrt1t1.Ll:m~u~tGn.IJ,~t n.Lf1.~1t1.1"IlIn.G l'LIA.t-~. r;.G~L~n.fl.1'l'Lklr2!.LU 
'" . n tno.1L~rtLt.l,!~E-umt.nL~::~'mLrt\,\Ll:m~ut'~ t-~MLk~G~l'~nG~l'Gl2L,!!n.n."Eot::~~8LrtIll.Ll:m~u 

wn\,\L.\lG~' n.Lf1.~lI1.l "IlIn.G l'LIA.n.~8t.lWM.f1.lL[\~l8~~U,tt W~rtLtl,!l'LIA.t'GI:2L,!!n.m'~lGP' 

li!ftrtI:1IALn:IAn:rtt;~rtu,n:m1("f~t'L'IT.!LVl'@~L~n:n:"l'L~~!>LO "Z"£ _ ID ~ a ~ 
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~ "n1'jAm~1tt"::vih.l'j111 

t-J~ fl1~Pim:ll LL U·U UlJ 5 G11'U G11lJ LL ~ml1L"'U€lC.J ~fl1~Pim:l1ln~;glmYlL'VIUB~'U~'ULL~~ 
P(mJJl1Y1f11~":::"lJ51I'lfl11uB'U1'U,h:'J~Vl1u~iin1~H'th~LtI'Il'U1'U~t.J LLuuth'lllJ'IllJ ~1'U~ 2 tll L"lJB 

• \J • 

C.J~nl'~Pint:l1~t.JLLUurn~~Vlrn~ fI1~1offt.J~:::LtJ'IlU'IlnVl~'ViEJlmth1ifLL~:::~lJ5Yl'l! ~llJi1':I'VII'1'UfI~1lJrn'l 
\J • 

BlJ~n~th1if'!JB'Itm~llJl~E.nilB'I G11'U~ 3 111L"lJ€lLLC.J'U.fl1'ViLL Umh~B'IVll'lm1lJAVl ~U"Vl'l
• \J 

t.JD~lJ~'U5'!Jv'I€l'lftt.J~:::nmJ~1'l ,Ll'ltJ Lil'Vi1~V1~'VitJlmu 11ifLL~ :::~ii~llJL~tJ1i1B'I nv'Utl11tJ1off"~l'1 
LLUU-;jl~v'l ~1'U~ 4 LU'\I'l'l~ltJ~~L5t1VlLLUu-;jl~v'lmA1lJ~t.JLLuULnlJ"llJUVlUl'Vl~lJlJ~ LLfl:::~1lJ 
"I'lVlltlLU'U t-J c;'l fl1 ~1off LnlJ ~llJUViU 1Vl ~lJlJ ~ fI~ BUfl~lJ n1~ ~~ tJ'U~\~B'IU1'1llJ'Il'ULLfl :::t.J~':::LtI'IlU '11n 

, Ii 'I \J • 

Vl~'VitJ1muibJ n11'Vi1rn~Lnt:ll'l~ LLc;'l :::111 L~'Uv LLlJ1V11'1 rn~~1'l f11 ~V1~'Vi tJ1 mUl1ifLLc;'l :::~lJ6Yl'll1lJth. 
'l!lJ'IllJ~~'11 n fI1 ~~:::l'llJfI11lJ f11'l L~'U11lJ nm:::'VI'Jl'l~ii~TUL~tJ1i1B'I 

• \J 

1. lJ1fl';'Jll1'V'lL'VIilB~lJ~hmfl:::AmJ.n1'V'lnl'Hl::iUJ511'lf11{Ui)'Ul'UthtJ"~lu 4 LLl1'1, 

d .at JI '"Q" ..

1. 1. an fl 'Ill Jl1 'Vi b'l11Hl 'Vi lJ I'llJ LLc;'l::: eJ n EJ m 'Vi n Tn,\:::" lJtil (!Jfll 'lutl'U 

• ,~ '" .. Jt ~ • ,~ ~ d 1'" .. Jt ~ 
u~lJ1rulJlc;'l'll1Jl1'Vi L'VIlJB'Vi'UVl'ULLfl::: u'llJlru51I?\fl1~ U v'UVl~:::"lJ lJlJ1fl 'Il1Jl 1 'Vi L'VI'UB'W'UVl'U. 

LL~I'l'lvl'l\l11,)1'1vil ~'I'ViU';hU1t-J~Vl1uviLU'UU1'lllJ'Il'U'VI~u1'U~lml.i'UiiP(ntJJl1'VilJln~~~ ~€l'lc;'l'llJlfiB 

Ul'1llJ'Il'U'VIllu1'U~ltJ~B'U ~lvlU~ 3 fiB Ul'lllJ'Il'Ul'UfI11lJVlLLfl'!JB'II'1'U8i~tJAVll~BmLfl:::th~'1~'U5~1?\1 . 


'I \J II \J \J , , 

-;)\41i LLfl:::uBtJ~~l'lfiv Ul'1llJ'Il'U'VIllUl'U'Ul"l 
'I 'I 'I \I 

d ." ." Jt ~ ( , ) .," ~ d
l?l1'll'lVl 1. lJlc;'l'lllJl1'WL'VI'UB'W'UVl'U above-ground biomass: AGB LL~:::u~lJlru51(;)fl1~UB'UVl

'" <II Jt " . 1 Jt det
":::"lJ1'UlJlc;'l'll1Jll'WL'VI'Uv'W'UVl'U (carbon sequestration: CS) 'U'W'UVll'1nt:l1 

,!: d
\J'VI~m~l 

AGB/CS Ul\J\Jl~l Ul\Jl11tJatJ\J 
., ., , 

tJl\J'\II'Wb1J\J 
~\JU1~tJ~(;HiitJmLa:: 

Ul'j~W\J5iTwl \l~1". . . 
AGB (~u/LfimLI;}{) I 42.30 ± 6.91 95.77 ± 25.16 81.13 ±4.64 73.62 ±14.07 

CS (~'Uf'I1{Utl'U/Lfinu.~{) I 21.15 ± 3.45 47.89 ± 12.58 40.56 ± 2.32 36.81 ± 7.04 

.. • I"' d , 1 d .. Jt ".... a."
LlJ€lL u~tlULV1t1Uf11'l":::~lJ51I?\m ~u tl'U 'Uan~'Il1fl1'W L'VI'U€l'W'UI'l'Unm~uu'U LlI'1 u lLuru'l 

• u 

'Vi'J'JruLLfl:::U1Ltil'l~'1 ~'1LUlJt.J'J:::LflVlUvtl'!Jv'lU1tJ"l'llUU1'1LL'I-i'l1'Ut.J~:::LVll'11Vltl (m~l'1~ 2) 'WU-Jlnl'l 

~ 1 '" .. Jt ~ ." 1~ Jt d ~ '1' cI OJ Jt d ." OJOJ

~:::"lJ51I?\fll'lUBlJ 'UlJ1~'Il1Jll'WL'VIlJB'W'UVl'U'!Jtl'l ul lJ tlJYfUVll'lnt:llBtI 'U'Ill'1LVltlln'U nuwuVl u1C.J~Vl 
• \J 

1U'Vl~ tlIJil ~'U, BU1'1b ii\i11lJ ~'U~th'lllJ'I!'UU1'UlJ1~1 'Viu-Jliil'1n tlfl1'W nl~"~"lJ51(;) 51(;) fll{Utl'U 

~tl'U.;rl'1~l L~mVitlunu~'U~~lJ 'l LL~I'l'l1~L~lJ-Jlv'liiP(nEJJll'Vi1'Um~~:::~lJ51(;)fn1uil'UL~lJL~lJ ~'I'I~ 
l~'U1~'11nUlLuru'l'Vi'J~ruVl~tlflm 'UBVltJ1'ULL"''1'1l1~LLn'l m~l\l1'U ~~llJ1~[1"~~lJ5ll?\f111uB'U1~(i'l

~ ,,,, .. 

79.34 lii''Ufll{uB'U~m~f1LL\il{ (~'UtitJ1 ~lt.Jl'U~ LL~~,r'UVI'U1 fl'llL"U, 2547) ~'1i1m'l1m6nl'~t.J~nUl 
" 

L~1lJ ;'1 \l ~'til EJ~'1 L~1lJ1~lnVlmllJ'VIrll n'VIrl1t1V11~:S1Jl1Yi1~5nVl1'1'V1~'1 
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d d .. JI.. , 1 ... ",JI ..
~l1nm 2. lJ1~'ll1mYlL'VI'UaYl'U~'U (AGB) ll~~n1)~~i;nJ1)lI'1Fll)Ua'U 'UlJ1~'ll1mYll'VI'UtlYl'U~'U ((5), 


'Utl.:l'J~UtJ'UL1P1th~~~1UU1.:l LL'It1.:l'Utl.:lth:::LVlPl1'VlEJ 


,h::LIlvn:J1 

{hL~~f~ 

thLU'lJ"VI'mu 

thL~~f~ 

{hLU'Y"VI'l'lCU 

{hLuru"VI'l'lruu~lJnij
u _ " 

U1LU'lJ"VI'l'lru'V!~EJJ,1ij 

U1LU'lJ"VI'l'lru 

AGB 

(~uliimvmL~{) 

188.70 

49.63 

58.03 

96.28 

500.48 

158.68 

186.88 

CS (~Ufl1{Utl'l.l 

~mtJmL~{) 

94.35 

24.82 

29.02 

48.14 

250.24 

79.34 

93.44 

d ~ x d R'VI1J1'Utl'l'Utl1J"LL":;Vl'l.l'VI O'tl1 
" 

J,1L1'V1U LL1iIUeh:a1il1qJ, 2552 

th1'l.1!hLnml~f1lJ " .'VI'lJtl~fllV 

'!flJ~ ~'Y'ltlVl()~U LL"::1iIfl1'l Vi~uYin. 2551 

~'VIt11lJLL~~'l!1~(1Itltl~'IJ'VI'IJ'l.Ili' " . L:av~l'V1l.i 
.co. ..... ~ cI .... ~ 

"'lUU'VI 1l'l:: f!"Yl~'VIll, 2547 

U1Vltl~~lJJij ".()1'Y"'l.IU~ 

iI'lJllEJ1 'iilU1U" LL"::UU'VIU1 f1'!fL1iIU, 2547 

~'VItll'l.1LL~~'l11~LLn~m::"1'IJ " . LVI'1m.j~ 

tlfiUlJli'~lJ5'l1'!f . 2545 L~~fn~1~U~~Vl1U1 

l.1,)EJVluVlu-l.1')mi1'l1'Y " . ~~lJVI{ 

'" ~ vdd d .. JI .. '" ' ' '' '" 1.2. ym lJYll1lJl£9'll1mYlL'\nJaYfU~'ULL£9~P10{)mYlOJA(\~(\lJull!Jf)1}Ut)'U~.:l~Vl 10 t)'U®ULl10 

'lliJ~i'U§bJ~ihJ1lJlrulJ1~~1mYlL'VIUa~'U~'ULL~~'\.J~lJlruulI'1Fll iut)'U~~~~lJ1'UlJl ~ ~1IllYl 

L'VIUtl~'U~'U~.:l i.'I~ 10 ~lv1Ull)O LL~~.:l v1.:l m)l.:l~ 3 l~fJ1'UU1'lllJ~'U'VI~,r1'U'Uli.'11 i'U§ll!~l1 ~h
~ ~, , , 

v1.:l0~11(\'1(\~ Fitl L~.:l Shoreo obtuso Ul'1llJ'll'U'VI~,r1'U~1fJ~tl'ULL~:::~1m~'U Fitl 1.:l Shoreo" , , '" 
siomensis LL~ :::ul'1llJ'1l'U1'UFl11lJ ~LL~'U t).:lP1'U6i~fJf·1~L~tlOLl~ :::,jl).:l~'U5~~r) \ll41 i Fitl Yl~1.:l 

, \J '" , , , 

Dipterocorpus tuberculotus -Ut)lJ~il~llJl'Hnl11'\.J1-ffLu'U-umL'U:::ul1'I.Jnl'JL~ao1-ff'\.J):::lu'llU \l10 
" 

~'U5tm'Utl'U1Fl(ilVll011Fl11lJ~lLu'U~a.:ll~tlmi'~~'U1m'lJ1-ff'\.J):::lfJ'1lU, 

d d .. It.. ( • I" 'd 1 d
1'11'H~Vl 3. lJ1£9'll1mYlL'VI'UaYl'U~'U AGB) LL£9::: u'JlJlrulJll'1Fl1)Utl'UYI?I:::?llJ 'UlJ1£9'll1Il1Yl 

L'VIUtl~'U~'tJ ((5) 'Ua.:li'U§ll!yjiJ~h~'1(\~ 10 i'U~ULL)O, " , 

,hUU11i11 u1u~hvaau 
... ... . 

U1U'VI1VLlJU 
~\J!j%vfi'f1L~anLL":: . .., ~.., ,
tJ1'HYlUiHIA1 "~1' 

'!fUfl 1 AGB CS '!IUfl 1 AGB cs '!lUff 1 AGB 1 CS '!Iut! I AGB I cs 
d 

L~~ 35.69 117.841 ~~ 32.82 116.41 ~~ I 36.68 118.34 v;,m I 22.11 1 11.05 

\h:;~ 1.37 1 0.69 1 \h:;~ 23.04 111.52 L~~ I 21.31 110.65 
d I
L~~ ! 17.24 1 8.62 

'Hl~L,n:; 1.26 1 0.63 1 L~~ 17.861 8.93 \h:;~ 1 16.17 1 8.09 LViv~ 1 9.32 1 4.66 

~n 0.94 1 0.47 1 na 8.69 I 4.35 nil 1 1.90 I 0.95 ~~ 4.76 I 2.38 

Liiv~ 0.46 i 0.23 I 1J:;niln 2.37 1 1.19 un.,;'u-#u \ 0.70 I 0.35 \h::~ I 3.92 I 1.96 
-.r 

m~VH'1J1fl11V 0.43 1 0.22 t ~::LLtJm\J~tln'VIUl 1.61 1 0.80 
• v I 
'!I~'!ItI 0.46 I 0.23 L'VIiiVff 1 1.48 1 0.74 

mL~a 0.38 I 0.19 UltJ 1.42 1 0.71 UltJ I 0.40 I 0.20 1J::nan I 1.18 1 0.59 

\J1JLU.l1 0.33 I 0.16 ~1L~VU 1.03 1 0.52 <1::nu 1 0.36 i 0.18 1J~Lfll~ I 1.13 1 0.57 

.;'1JntJ 0.23 1 0.11 "a~L"l:: 0.73 I 0.36 <1a~L"l:; I 0.35 I 0.17 L.;'1 I 1.07 0.54 
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2. 15nTj~~n1'm"::'nJLLtJtJn1~1ith::lt1'11'lhl1n'Vl~'Wtllmihbj'
'U 

.c:o..c.I.... ~ U 11.1 "''-4 ~ .... .JCII I c:J ..,
2.1. luOl'EWI011Yl]VWJ01 J llLLfl::YilJ~Yi·lU;ltI~V111"llJL0fJ1'llt)..:J 

J{ d.'1 d. ~ ... OJ f'1 .'1 .d... 1". I 1 o:"i "1 J{ .d,
'WlJVluJVlVlJOJ~i"IO~J ll"O~ru::LulJuJVlllOJ~ '1fu~:: EJ'1llJL~EJ'1lJl'UJ'U lJ'1flJ'1flJ 'W'UVlUJ 3 

LL -H..:J 'llB..:JV!lhj'J'U~..:J 3 1iliiOJ~~~~..:JLUlJUJ'1flJ'1f'UI'!JllonV!lJJEJ LL"::~lJ~UJ'll B..:J P1'U~~~EJI;i'VlL~BOlL" ~ 
\J 	 , d.J ~ 

Ul1..:J~'Uq~1'I1 ~VJJ" J'U liliJ'1fllUllJ~ln'l!lJ'1llJl,h-l1 ~B1P(eJB~llJ'U1nru1m\'lfitJ..:Jl'li'JlJJH't1~::lEJ'1fU 
I U .J .K .J.11 ~ I .r cJ.'1 dOL I I ~ q

l'1flJO'U 'll..:J'WlJVluJVI..:J 4 llV!..:J Ll"::YilJVlul~lJ'1f'UB'U1 'llB..:JI'I1'U" v!~lJJ'U'U'U llBlruJL'llI'!LL~::'lllJJ~'llB-l 

~'U~ llVlO ~J..:J tllJ~'UB Vfl'U i:1 fIJ'W ~lJ~UJ~..:J L~lJ flo~ru::O J~lofftl~::LEJ'1fU\I JOU J ~tJLL'U'UOJ~viJ 
'U 	 v 

OJ~ Lo~m LL~::i60J~~~OJ~~LL~m~'1llJ'1f'UV!~BV!lll EJ-l J'U~r'U~Vl'1ftl'U1ilfhV!'UVI~'U ~-ld UJ'1flJ'1flJl'U, , 
J{ .d. 1" 1" d ~I'" ... OJ 1 ' " d ... J{ d.'1 .d "1. 11".1 1 ' 'WlJVll'!l'U" v!~lJJlJ lll'!tlb'UB-lL ulJt:JlJL~EJ10lJ 'UV!llUl'Uv!lJ-ltll~llYilJVI ul'1fll'll'UVll 'llJ u '1f u~:: EJ'1f'U

'U 	 , 

lillJ]oolJv!~..:JLlU"-l LLv!":: lLu"..:JB1~ii(1lJlJ lllhi, V!~B'1fll'1flJ~lJtlV LL,,::iJ OJ~~Vlvh"hEJaruflo~ru 
''U 	 u 

L~BI.I.i:1Vl..:J1J~lJ~th'U1LlruJlJLulJ'lh'l!ll'l!lJ, 
r;\JV!'r'U'lllJJ~'llB-:JUJ'1fll'lllJ 'iiJmlJ~lJu JLL" ~i6OJ~~VlOl~V1-r'WEllmu 11lflL"::~lJ5Yl'1l1lJ'lh 

'l.fll'1flJ'llB..:J~lJ~~o~JJ'UiirnJ'll LLI'! 0 ~1.:J tl'U1 U l~EJ "l'U1V!ruYi'lJlliJOJ~~~~-:J f1ru:: m~lloJ~1'U'1fll'1f'U, 	 u, 
~ 0"" del .d u~ 
'll'UlJ] OJ O'U~ LL" 'll.:Jll~JEJ"~ I.BEJ~~.:J'U 

'U 

2. 1. 1. 'I1,jU71JlJ7ff7 
tI 

... J' .d. 'I ~ .f 1 " ~I • I 1 . I .d • 'I "OJ
lJ'WlJVI uJ'1fll'l.f'U'jlll'Vl-li."flJ 1,196.81 'j LLU-:JBBOl u'U 6 LLu".:J V1ElLlu"..:J'Vl 1 ul'1.flJ'lllJUJlJi.'1lJ ,, 

• 'I ... J' d 1 ' . I d • 'I 1 cO J{ .J 1 ' . I .J .'1uJI'IB.:J lJ'WlJVI 868.87 'j Ll.u"-:JVI 2 uJ'lllJ'1flJt:JJ \lm'U lJYi'UVI 147.34 'j llu".:JVI 3 ul'1flJ'll'UVlBEJ, , 
« ... J{ .J 1 ' . I .d • 'I ... J{ .d 1 ' .I d • 'I "OJ .'1 " ... J{ .d

LUlJ lJYilJVI 59.92 'j Ll.u"-lVl 4 ul(\i."fl'U lJYilJVI 23.46 'j Ll.u".:J'VI 5 ul'1.fll'l.f'UUllJr:l'UuL~l lJ'WlJVI 
, 	 ' 'U 

49.631~ m,\::I.LU".:J~ 6 Ul'1flJ'1l'U~lm~1lJ~ iJ~'U~ 47.60 1~ r;\1V!-r'Ui6OJ'j~V101~th'1flJ'1f'U 'WulJii, 	 , 

O!j':l::LUEJU~llJ01'jB'4-ro~V1-r'WtJ1mth1mlJU~l.lruUl~lJ'1l'UVJOLI.U(l.:J fiB 

~JlliJlVI~~1liVlO'llUVl m~~1~JlJtI-rU~'U(l:: 2,000 'UJVI , " 
VlJllLt:.J]UJ1'UL'llI'!Ul'1l11'1flJ m~~1~J'Utiru 5,000 'U1V1 

, 'U 

VlJmhal'lit'UL'llI'lUl'llll'1llJ mVl~JtJ'UUru 5,000 'UJVI 
, 'U 

Vll11v1.:J'llEJ::'U~LlruUJ mVl~JtJlJU-r'U 2,500 'U1V1 
'U 

~1V!-r'UilllJOJ'jB'4-rO~~1'I1J11lJL'(JI'IB'4-ro~~'Uqal'l'hh iJO!j'j::LUtJU fiB ~llJ~'UaI'l1J1VjO 
'1lU~ 0~~1tJlJtlr'U 10,000 'UJVI lJtlO~Jodv.:Jiio!j'j::LUEJ'UilJlJf)J'jtl'4rO~VI'rYiEllmal'!lJJ llJL'll I'! 

(\.:Jl'Ual'!lJJl~BOJ'jU11Jlfl1'U'1l11'l.flJ 1~(JiJOJ~f1l'Ufllli601'j~'UaVl1JJ 1ilLLn OJ'jVlllJ~BI'!, 'j::LU~,, 	 , 
do" 	 ':'l .'1 -:;'1 • I .,

lJ..:JEllL'Ut), VllV!lJJOJO LI.,,::mOV!lJl11 	t:J L~wJwlJ u'j'U 1,500 'UJVI 

" 


2.1.2. '/.1J]U7lJlf-:JCJfffJlJ
v 

iJ~lJ~UJ'l.fll'1f'U'jl11~-:J~lJ 192 .651~ LL'U.:JLU'U 3 LI. t1(l.:J lVlEJLLU"-l~ 1 UJ'1l11'1llJ~lEJ'VIllEJ iJ, 	 , 
J{ d l' . I .d • 'I ..:, ... J{ oJ l' . I .d • 'I ... J{ .d
'W'UVI 151.78 ':l LLu(l.:JVI 2 uJ'1llJ'1lWlllll-llJ'W'UVI 16.66 ':l LL(l:mu"-lVl 3 uJi."f(\llJ ll'WlJVI 24.21, , 
1~ ~J'VIr'Uf)J':l~V10J':lUl~lJ'I.f'U iio!j':l::1.UEJ'U~l'UOJ'jtl'4rO~V1rYiEJJmUJ1m'U'U~l.lruUJ~lJ'1llJVjOLLt1".:J 

fiB VlllJm~vlVl1lfVlO'1lU~ 'VI~Bvil"lEJthl'UL'llI'lUl'1flJ'I.f'U mVl~l~JlJtlr'U 10,000 'UJVI 
, 	 , 'U 

http:1,196.81
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J' ., ... ... ..1. 1'" 1'''' .r ..I., 1'" '.'1'" ...l.wmnnlJ V-llJnD1~LtJVtJVl u1tJ 'UntJtJl-lVilJVl Lt?lmOVil~ t?llLn ul'/IlJ'UlJ'VI1V'VI11V 'lll1'UllJ 

1lJ'VIl.hj'llJ~llJl'JmntJ'\II'utl1m~ lll'i~llJ'U1T\hu'Utl n'\lllJullJlntJ'VIl1tl1lY~lnu1llV;-l.Q 'VI 1 n'll11UllJ 
~ ~ 

lJv n'VIl1u1'U~tl-ln11'V1Utl1U~v..:J;ffv I'iv~l n'll11Ul'U~lV~v'U mt?l~ltJ'U~ ~ fI ntl 1tJ I'l llJ v1 fI ru~ n 11lJ n11 
" " " 

Yiv11rul ll~~U1M1111..:J 'll11U1'U 1 'U'VIl1ul'U~1lJ11mntJli1t?l1~ lll'i~llJ'll11ul'U'Utln'VIl1ul'UlnULi1t?l 
" " ~lnUlllv;..:J.Q 'VIln'll11ul'U'Utl n'VIl1ul'U~tl..:J n11li1t?l~eJ-l;ffeJl'ieJv1n'!fl1ul'U~lV~ v'U mt?l~ltJ'U~~f1n

" ~ " 
tl1tJI'lllJv1flru~ n11lJ n l1Yi\l11rull'lilJ n'U 

2.1.3. '/IIJ.hJ7U.,.1-nmJu
v 

d.r ..1.'1 ~ ~ 1 ' '!'I • I 1 • I ..I, d.r ..I 1 ' lJ'Yi'UVlul'lllJ'!f'U11lJVl-l.,'U 19.04 1ll'IJ-llu'U 3 lluc;1-l t?lmlu~WI 1 O(h'UlJ'U'U lJVi'UVI 4.17 1 
• I ..I • 'I 

, 
.. .r ..I 1'. I ..I • 'I d.r ..I l' cl 

, 
.r d. 'I ...

llu~-lVl 2 u1~~1'U lJVi'UVl 4.75 1 llu~..:JVl 3 ul'UlJ'!f'U lJVi'UVl 10.12 1 l'UeJ-l\llnVi'UVlu1'!flJ'U'U'lJ1lJ , , , 
~lVll1'U ii'lJ'Ult?ll~n nn1~LUV'IJ ~-liJ1l1lJ1mTn l~mtl~EJ'lJLVI EJ'lJn'IJU1'lllJ'll'U'lJeJ-l'VIl1U1'U~'U 1t?lV ii 

':.J , " 

nD1~LUEJ'IJ~1'Un11eJ\.l1n';Vl1ViCJ1mU11~ ~eJ ~llJiJ1~~t?l1~y!n'!fut?l 'VI~eJVhmVU11 'UL'lJI'lUl'/IlJ'U'U 

mt?l~ltJ'Utl1'IJ 10,000 'lJ1V1 ll~~~llJL~J1Ul1'UL'lJI'lU1'1llJ'!f'U mVl~ltJ'Utl1'IJ 500 'lJ1Vl
" , " 

2.1. 4. f/uc1?,rCJ~~LN€lnLLfI:fthpwwfffvr5 '1m i 
.c:iX ell ::: l'l'...r ..d I !: I1.1 d 0'lJVi'UVltJl11lJVI-l~'U 1,858 1 ( lJ11lJVi'UVleJ1-lLlltJ'U1~1'U1'U 3 lL\<1-l 'lJ'Ult?l11lJ 62 11 Ll~~ 

~'Uv1~iiLmlc;1VlLc;1~~'U1lJV11'YiVIl'; Mimosa pigro tlnfl'1lJ'VIlJ1LLli'U\lllJllJ 2 lLV;'l 'lJlJ1V111lJ 13 

11) (Vi-l,;.vEJ ~11-lh~U1WJ'Ul, 2547) . 

~1'\11'3''IJ~lJ~U1'lJeJ-l~mUl~VAt?lL~e:JnLL~~til1'li~\.!l5~I'l1 ~Wli 1lJtl~I'l~'U~LLV;-ldlrWiin11'IJn 
~n~lJv1thL'vlVAVl1~ l~m~lni1hj'iirhVll..:JLf'l';i1j]n~ l~lJ ~~ Tect~na grondis tl1~~ Pterocarp~s 
macrocarpus llVl-l Xylia xy{ocorpus ll~~lJ~~11lJ'l AJzelia xylocorpa l'U'U~lJ lL~~1lJU~~u'U 

V'lfl-lii'lJ11U1lJ~ln'VIl1ullJ1n~lAtm-UllJlln'IJl~E.J1~m.J~I'l 1t?lmt.l'Yil~'lJtl'lUl '1lUt?ll'il'l"l lll'iU ~ vU'UfJ'I 
" I , 

l 'd ..I "1 .... 1 1 •.r ..1.'1 ... ,... "".r .d.'1v d
lJlJ11EJ.:J1'Uln EJ1n'IJ n!l1~ l'IJ EJU'lJB.:J n l';il'tn '!f u1~ EJ'1l'U'Yi'UVl u 1'1] tl-l'Ul1'IJ1lJtl EJl.:J'1lt?ll'II'Ul'VIlJtllJ'Yi'UVlu 1 

,d ~J'cl .r ..1.'1 ,J'1'1".1 !'I.r ..1.'1 .;, " 1«
'1llJ'1llJllmeJ'U VI'l'Ul'Utl.:J~ln'Yi'UVlu1ll\<1-l'U lJ VI u';i~n1f'll ulJ'YilJVI u1'lllJ'lllJlJ'UleJ.:J BV1-l 1nmlJ Vll.:J, , 

......... «, d g • I « ... 1 1". I 1 • .r ..11 ... 1 .r ..I 

~1~m'VI'U11f111lJn11i'1n1jlu1~lt?l'Un1';i11'1n!l';i~ltJVU lJn11 '1lu1~ EJ'1llJVilJVl VlEJ'1l11'IJ1'U lJVilJVI 

., .r .d .,j 1.... 1 1 • ~ 1 1'"d Q

llc;1~LVlE.J';jeJ'IJ'YilJVI llJeJ-l\llneJ1\1lJn11 '!fu';i~ EJ'U'UlJlmn'Ufll1lJ~1lJ11f1 'Un11 'VIe-J~e-J~I'l'lJtl'l';i~'IJ'IJ 

Ul1f'l1'U1~V~EJ11 

2.1.5. €lVm.lw:iu7U 

'lJVl'IJ1V1ll"~'VIU1~'lJeJ.:J vUI'l .1 \<1~111'UJ'U llJ1;{L~E.J1.um1mll'l'J.:Jnun11eJB n n!l1~lUEJU1 'Un11 

Vlllc;1U 1'lJ eJ.:J ll~"~'VIl1Ul'U lL~iitJVltJ1Vl\<1Ulm'Um1l~n 11 ~UtJ ~lJ'U~llJ'IJ fI fI~1 n 1 LL~ ~.:JtJtl 1~ lJ1 ru1'U 
'\I '" , , 

n1'Jviln'llm1lJl~eJn11eJ'U1n';U1'1llJ'U'U l 'liu n11~UtJ~'U'U.:JtJtl1~lJ1ru'VhLLlJln'UhI n11tl" mhvr~eJ 
n1';ir:1~1'lr,J1EJ'll~"mJlltJ~~'U 'UeJ~\I1n.Q V'lii'VIU1~tl1~~1'UnU'VI111EJ'llUmfl1~~'UI1um~~~fIl1lJ 
\llLtJu l'liU tl'J~r:11U'lluntJlt1111vtlc;1nUl'lJeJ'lmlJU11,j' L~eJ'UeJnl'l11~ lJ11-utl~ m ~lJl~lJ1u~u~tJl 
'1llJ'!fU1V1mt.lVi1~l~eJ~nVm1lJ~lA~ll'liu nl'~tl'JnU1LO~lJ'Yi';i~LnEJ';i~ LtJU~~ ~'ln~111;{';h Cl'IJI'l. 

1'VI~111U LtJU~ii~lUL~EJ1.ueJ.:J~iifll1lJ~lAruvd1'l~'l1Un11n11~Vlm';i'VI1ViEJ1n';iU11lli~ii fll1lJ~'l~U 
~ v 

LL(;l ~Vl1.:J vU I'l.1'VI ~U lULv'l V.:Jjj U fI flc;11 m~vil''v'lUl'ffiVi EJ I'l ';i 'l;{ 1UIl1';i eJu-r n~V11'Yi E.J1 n ';ilj';i ';ilJ'1f1 ~5n;{l EJ, , 

http:llJ1;{L~E.J1.um


f1.1[J~fl,umI:'LlA,U1"LIil.I:'[J~lt:n~'~~fU\Q't'~ ~~l':I~l':I!:S8G~ftW1LiA LI:1.lt:n~nll.t'L~u~~~,,~~, I ' I ,.. 

1:'8fl,~1n.~,fu~~'~LUG~n.lA,~~U~f'JI:'f!~ll'.~RU'l'.Lut'LlA,!:S\,l'l'.L~E-ll'.LU L~[J~mL~t.LJl.I:'~ l'.lJlRU'l'.LULiA 

~n~n.~:ful.i~8~m' ~~~U~mJl.rtR.Lr,.~n~~Lr1.fl.!:Snft18lXl-M.L,C1.~J.t1.~~run. ULrtnU1L~~~r1~f'J!:S~~m~GJ), 
8L\2J.t1.UL\2J.t1.Lr,.I:'GfI.!:S fUlil.l~Lnfl.Lr,.~n~!:S L~Lnfl.L~ULHrt~f'J~J.t1.'!:S,?I:'~ 9S" ~~8G}nQ'~~ nft1rllk\ 

,.. \" 1\ .. 

nLn.rtJ.t1.G\,l~~lA,8Gn~~" 08 ~~8Gl'.nf}'~\,l n8~8U1nLn.rtIil.8\,lLrtt'~1:'8l'. 68 ~~r:l8l'.nf}'W\,l ~~lA,ULll ". f;:> f" " '" ~ '<;:, "/"II p;:7 1"1 ~ '<:0 F 

!bJl.r:ll~l'.f1.E-lLSJo' Lk'!Ln.nL,C1.~liI.nlM.L,C1.t.LJl.L~n.M. Lr,.ULl!I!l~l':I~r1n.~'LE-'~nL,C1.lLJl.nt.nL~n.,t.Iil.L~ 

lA,Ln. 00s"'1 ~~n812,ruLrt~~f1.8~1iI. QG~n\,lG~lA,Ln. 006'81 ~~QI:'~t'~~lr:lL~I:'Lk~ 

LJl'.LrtL~ J:lG,P'p.l,.rtt)1Lr,.UL~I!l~l':I~f'J8LfbIil.L~~LUL~n.M. n~t'Gp.,rut.nL~~LUUL~ (9 ~M.LlJ) 8Lfl.I:'LlLrt 

1ll~1':I~I':IL!1~~" nL,C1.~IiI.LJ:'I:'LlA,nnlJrt~rul'~n.~W18t.~u~I:'~'I:'Lk~l'.LU!:S8~1 L~LnM.L,C1.~J.t1.nPLM.t!1rl~l 

8Lfblil. L~I:'L l LrtL!1lt:n.l f! I:'L n.!:S~ ~" \,lLJ1~ll.Lrt~1n.~, It:1!l ~f'J ~l':I L!1 rtrl GfU iii. 1 n.tf!nL ,C1.lLJl. n~nQ' 

~l8fblil.~m'~~1Il.~"l'.Lu!:Sn.~~1l I:'w"~rtP.ln.~'!;'LU!JI:'~"~ll n.p.' n~I:'L~ul!l'mLlt,J!J~l~Ill~f'J~f'J~" ~I:'~ 
~8~~!illLr,.t'Gfl.n.~'f1.1LJ:1lJ!;'LrtL~r:lWl M.L~~liI.uiAn.Wnlf!uLl!!bJl.r:ll~l'.f1.Hl'.LUn.M. (5pnp01d :)5a10j 

1aqw1l-UOU) J:lG,t}'P-lftl~nlf!~~f'J~f'JULl!!bJ),rlP~f1.Hl'.Lun.kJ.t1.L¥!~" (pnp01d :)5a10:l 1aqwq) 

~lG,t}mQ'~n.lf!~~l':I~r1uLl!!brl.[~l~l'.f1.JH!;'LU!:Sftl nL,C1.~liI.ulA.nlM.L,C1.lLJl.L~n.M.LRU~!;'LU ~f'J 

J:lL[iWU3M.}lA,U Ll!!\ll>rJl~:tf\E'll'.Lun:Il.1'f\t 'z'z 
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1'lHbtJ"UeJ~'iil'U1tJ'1!UVl"Uv~t:HI~~ (;lcl1tJ~hn~Ldv111 1tJth'lllJ'1ItJ'VIliu1'lJ'lJ1~1 VfU O1'llii 
, \I 

tJ'l~lfJ'1!'lhhu1'lJ 13 'lluVl1~LLn l~lJVlLLVl~ ~n'VI11tJth 'VIutlhY L~Vl"UiJtJ L~Vl"utl'lJ'lJ11 L~Vl1'1lL'VI~eJ~ 
L~Vllfl'lJ L~VlLLVl~ L~~clltJ1'V1qj L~VlJ1LLu~ L~~~lJ L~Vl'VItllJ LL~~L~~Vll~ 'll11Ul'lJ~1lJ1'l'WUTlhLYleJ 

.'1 :; ::'I .,j ~ ... I ., ... II lilt! 1 ~.!{ ..
Vl1'IJtl.:J ul(;1~tlVlV1~uLlJtllJ~tln1~'VI'ltl11~~lnn~m'llJYI1.:Jn1'lLn~m LL~~lJn1WlJ1 'll 'l::: tI'1ItJV'l'lJV1 

lJ1n 1 'lJ'II'mll!}~tJ~~LutJ'II1.:J~il~m.J~(;1lJ1n 
U1'tflJ'lltJ'VIliultJ~1fJ~tl'lJ V'lmi1'lJ1'lJ 7 '1IUVl1~LLf' 'VIutl111 L~~hh'VI~eJ-l L~~ll'l'l.l L~~~h'lJ , \I 

L~~UVl~ L~~L~l::: LL~:::L~~~lJ '1!11Ul'lJilO1'H'ih1off\h:::lfJ'1!u~1nU1'lllJ'1I'lJ~-lU LL~UeJfJn':h'Vlllul'lJ 
II ," d .'1 .!{ ".'1 ., 1 v II.. 

, 

.!{ .J 
\I 

0 

'lJ1~1 '1!11'U1'lJ'Ul-l~1tJlJn1'lln'U'lJeJ-lul:UlnV'l'l.lVlul\J':iL1N n~1 'Ul'UL'leJ'ULl~:::Vi'UVlVl1n1'lLfl~(;1'l'IJeJ-l 

.,j 0 .1 ~ v V I., .:'1 t! ...
(;l'lJLtl.:J LVieJ'lJ1lJlu'l:meJ'UeJ1'V11'lLL~:::LU'UflT)~~(;l'lJVI'lJ~1'lJl'llL~'lJVll~LLl;l::: L u'l.ln1'l 1~'VIfJ~L1l;l1, 

Ul'tflJ'1ItJVlliu1'lJ~1mli'lJ Vi'U'ii 1'U1'lJ 7 '1IUVl MLLn VleJn nl'U ern'VI11'lJUl 'VIUeJ111 L~~hJ 
, \J 

c!iI ~ I d co: t.I ddt'" 1.1 1.1, d 
L'VIaeJ.:J L'VIVlVl1'U LVlVlL~l::: LL~:::L'VIVl~lJ 'tfl1'Ul'UtJ1:::lJ1Nfl1-l'VI'U-l'IJeJ-:t'VIlJ'U1'U ('ltlfJa~ 56) L'1nulLVitl 

\I 

'VIl'IJtl.:JU1LdeJilmllJl'leJ~n1'leJ1'V1111Vltl1iiL1m1l.:J~lnrhJn11lJVll~ 011 Ln~m mJl.:Jl'ln(;lllJ ~'U~Ul 
'1!lJ'1!'lJU-I'lJ~1mli'Uil"!l'l.llVlL~ n~a~~ (;l~ -.31lim mTn ~-.3fl11'V11LL 'U1V11.:J1 'lJn1'l L ~lJ~a ~~ (;l ~tl1 tJ, 

'lJtln~lndVi'U1l'll11Ul'U'Ul.:J~1'lJUfJlJLn'U'lJeJ~ul l'll'lJ rrn~1.:J1 ml.l~'U~ul1mlUl'l.1'V11B1n~~'U~vh 
n1'lLm~(;l'l'UeJ-3(;l'ULeJ-3lJ1nn"h L~v-3~ln1lil'ltl-:t L~m1a1LLa:::l'h 1 ii,htl1'l.In1'lL~'lJVll-31t! 

cll'V1'i\J'Ul'lllJ'll'U1'l.If111lJ~ LLa'lJ eJ -3 PI'll ~l~fJ ~WlL~eJmLa~ti11.:J~'lJ5~(;11 ~Wl i Vi'U 0111off 
" 'U \J " " , 

'lh~lfJ'1Iu-;il'U1'U 6 'lluVll~Lvl rrn'VI11'UUl 'VIutll11 L~Vl'IJ~'lJ L~Vl~l'U L~VlLLVl.:J Ll~~L~VlJ1LLU-3 
Elv1-.311n(;l1lJ011P1n~lL~fJ1n'U0111offtJ'l~lfJ'1IU~1nVl-rVitl1mUl111'lJv.:J'1I11Ul'lJ EJ.:J ilmllJ 

-;illU'lJ1'lJn11Pln~1~.:Jl'i'nfJmVi1 'lJn1'l1 ~~~t:-J~ (;l'Utl.:JU1'11lJ'1!'lJLL~a~LL -H ~ (;la BVl~'lJv7'lJ~~'1Il1ul'ULn'U, 

L~tJ1t:"':Ic.J~ (;l L~B-:t ~ lfl'lJ v-3Ul'Ul.:J'1IUVltl1~ilf111lJ~lJ~'lJ5n'U~n~ru::: ~'UVl1Bl fl1-l~~1-:tUll'UU1L1ru 

J'lJ1 LL~:::~n~llJijUt:l!(1J1'11l1U1'lJ (indigenous knowledge) 1'lJn11'iilLL'l.In'1luVl'lJv.:JL~Vl~ii'UhlLL~~ 
.. 1 '1 v .:'1 II J' " v ... 0 .. 0 1- r'I .... I
n'lJ lJ L~ (;l~tl~:U'l.l'l1U11lJL u'l.l'llvlJ~Vi'lJ\il'U"Utl-:tLL(;l~~'VIlJ'U1'lJLL~~1~"'U(;l1Ua L Vitl'lJl U L'1I u1:::flB'U 011 

11-3LLc.J'lJtl'4-rfl';~LVllJl:::~lJ L'll'lJ n;'lnl~'lJ"'L'll~mfrn';~i1mllJcll~t:l!~.:J (high-valu~ conservation 

area) LL~:::1 iiL U'ULl VI~-3L'ifJ'lJi'VI~tl~tl.:JtJ5~0116'l'llJ'1I1~1~n'ULfJl1'll'U1'U~'U~ LU'lJI'l'U 

v "1 ... ~ v U 1" d .. ....,d ... U 1 i1 ...2.3. V1i'!'lJI'lYL'lJnlAtllpn~Yl1YiV1m "UJLL~:::l'rnlJLl1'lJLnfJ1mn6n1A3l"'nl1J~lJ'lIlU.J 'jJ~'U'U 

c.J~ n11~lJ.01~ruL'tl-:t~ fl Vi'U11'tfl1U l'lJ~.:J'VIlJVlL~'lJfI11lJcll~ru"!l tl-3Ul'lllJ'll'lJ l",mQVil ::: O11LU'U 

LL 'VI~-3eJ1'V111~cll~t:l!"!ltl-:tI'l'U1'lJ'l1lJ'1I'lJ LLa:::RVl11 O1'l~il nD1~ LUfJ'U"u~~VI~Ul~ ~1lJ11(1'll1 fJvi11~LilVl 
fl1'lUnutl.:JU1'l1lJ'll'U1~ LL~acil.:J11nVlllJ Vi'U11iiuqJ'VIlnl'l't/n1flLil1mloffu'l:::lfJ'1lU~lnUl'l1lJ'1l'lJ'lJtl.:J 

'1IT.Jul'lJ'jJJn'VI~ultJ~'U1 ~-3fl1'l~-:tvnnl1I!}LL""!ltl.:J I'lru~ fl)~lJ n1~Ul"1llJ'll'U1'U'VI~Ul'Utll~hhYltl-3Vitl 
.d ClIo II d 1I .., '4:; .3Uq 1.1 d 

L'lJB.:J~lnlJ'jJl'lJ1'U1'l'U'UBfJ 'jJ-:tl'ltl-3V1i'!fJI'l11lJ'l1lJlJtl'llB-3fl'lJVI-l'1llJ'1I'lJ 'Utln 'jJ 1 n'lJ fJ.:JlJ'1l11U1'lJ'U J.:J I'l'lJVI, 
... ... .. 0 !4 1 .'1 1 OJ d 1 .!{ ..
EJ-3'lllVlI'l11lJm~'VI'Uflm 1'l1llJ~lLu'U 'lJn11VlLL" ul'l1lJ'll'lJ (1ItJtI-:tl'l.:JlJI'l11lJVi fJ1tJllJ 'lJnl1"UtJ1t1'Vl'UVI 

\I • 

Ln'ljVl~~1fJfl1'l~n"B'Uvil"1fJ ~'lJllJ(;l1lJ'lJB'UU l'lllJ'1I'lJ L U'lJI'l'lJ ~-3LiJ'U~ fl tJ 1~ L~'lJ'VI;j-l~il fl1llJ cll~ru~ 
... ~ ..:.,.d .. 

, 

, 1. 1 

v 

1'l11lJfl11!'ln~lLV'llJlVllJLViBVllV1l-.3vtlflVlL'VIlJl:::~lJ(;1 tl u 
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3. mJU;h'H),:jVl1,:jf\11lJf.l~LLa~,:jtl~a1JW'U5,)::Vi-l1,:jVl~V'W1n,)5,),)1J'I11~LLa::~i1a1'UL~f.l1-Ha,:j 

LL(;J'UfIl'Viu.lJlJ,hav,:jVl1"F111lJf1~ (conceptual model) LL~~,:jtl~«1J'w'Ulh~'Vrh':]V11'ViEJ1m 
.'110' ..... , d II... '" 10'.1 1 ~ .., .'11"'1 '~it,J'u1 mL~~~lJ~l'ULnEJ1"lJ&munl'r~~m"illil~ "lJu"i~ EJ"!f'U'OJ1n'VI'l'ViEJ1n'i u1 lJ VlmQ'Vi1~~1'U'VI~lJ "!fL'UB 

" 
1LI '" 0 .31 .... " I 0 .J.J ., ..,d.J - .. cJ IVd

lJ LL~VI'IVI'IfIl'Vi'VI 8 '1mLUU'OJ1~tJ"'VI1'1f111lJfI~'U ~L~ BmQ'Vi1~B'IfI u'l~flBlJ'VI?I 1F1qj'VI bn EJ1'!JB'I nu 

n'l'l L1 EJ'U~L~tl'ln 1'l:5'~ n 1'ltl1'lJlJ"!f'ULU1::n l'lLfl'I~m tlth'liicl1'U~11J L~tJ ~VlFI11lJoB'uitl'U'!Jtl,,'l ~uu
\I , 

("i1EJ~::LBEJ~1~n~11'1.11'U~1'U"lJB'Ii5m'lP1m:n L~tl"n'l'l n1'V1'U~1IJlrlU'l~'W'1"lJtJ'I n'l'l?l ~l'1LLumi1~tJ'I), 
o .Q 3 .. II ".1 u ., 4 ~dd1

LbUU'OJ1~tJ"'VI1"F111lJflVI'Uu'l::ntJlJVI1EJtJ"i'lu'l::neJUvmfl 3 "1'1.1 "1'ULL"ifl fleJ fl1f1'V1lJ 

FI11lJZ111J1"irll'Um'l~tl?l1'l (agent communication) 'VI1eJ~L~EJ1-ntl'll'U'l~uU (actor/stakeholder) 
I d .. I d« ... J' d. d.... .. .. d ,

(;11'U'VI 2 fleJ (;11'U'VILu'UmLLVl'U'lltl'lMn'Vi'Vi'U'VI (spatial setting) 'Iltl"'l~lJUVl!'lm-n 'VI'lVL'ltlfleJn'lJe.ll1 

LfllJUtl1~ (game board) ll(;1::,h'U~ 3 ~tl c11'U'lleJ"Vl1'ViEJ1n'l (resource) ~~flm~'Vh1~tl1l1~1111'1 1 

~"'OJ1mj'l'l1J'1f1~ lL(;1~Yl'1flfl'l~mIll1"1 'l1lJi5'1~m'Vi~h.JVl1tJ1m!'l Ll~::B'IrlU"i::ntlu~dJ'Uc11'ULnu-nm;l(;1
.,; 1 d 3.. -9..... .J .J''I I .....

(passive object) "/1'1 tJ'VI'UfltllJlm~ (market) (I1'V1'lU'llEJ~~Ltltl~b'UllVl~~(I1'UlJ~"'U 

I del.. 1 ~ 3.1. (;11'U'lltHfIlfl'VIl.)f111lJ"1l.)J'Hl 'UOJ'l B~l'l 

.. el.. 1 «l ".. ... d
1l1f1V1lJFl11lJ"1lJ1'lrl tJfl1'l?leJ"l'l t1"i::flBUVI1tlIl1fl'VI~n 2 tJ')::LJWI (Vlfl1ViVI 8 ,h~fH)U) 

1~LLn UflflC1~dJ'U~lLLVltJ tllJlJl.1'V1ciu1'U (1'Ull~'.Jfl1'ViHfhi1 ~'TAO officer") ~'IiJFlru~1J1j'~mrn, . - , 

U'l~~l~l (l'U UML L1EJfl-h attribute) ~eJ~€l. ("r:oame") LL~~iJlJ'VIU1Vl'VIU1~ (l'U UML l~EJni1 
operation) ~tl n'l'lU 'l~(;11tJfll11J~11JijeJ r1lJ"!f11U1'U'VI1VLn~m m'OJ1 fl~'I 8 mJu1'U (U co­

manageComunityForest") L~tJ~llJr1'U:5'~nwlJl'1flJ"!ftJ lL~~mABnU'l::LllVl'VI~'I'1.~ll~ 'l111U1'U'VI1B, 
Ln~mn'l ("Villager" ltJlLr;.J'UIl1Vi) ~'IiJflruZ11JU~'VI~n ~B~B (Uname ") ViJ.iU1tJ~~lLB'Itl1I'1EJmj 
("village") 'lltl1~ ("income ") llC1::'llEJ~lEJ~l'Un'l'lLn~mLL~~'lltl~lEJl~v"n'l'l;8tli1'OJ:5'tl~lL(;1~~~

1.....o , ( .I d:'1
V1'U1EJfl11lJ(;1::~lnVl1'1 'l "cost") lfl'l~mm 'U"i~UUlJUVlU1V1 'VI'U1V1'V1~ 1 Cltl 'l:: n~'l L 'Utl'l 'OJ 1mu'U 

crL~EJ1-iftl'l'VI~n v~1'1hnmlJ(;11lJ1'lmhLl'Ufl'VIU1~'VI~n1~ 2 U'l~m"i ~v 'Vhn'l'lL'Vi1::UC1mL~::lnu 
" " 
lMCll'lltl'lth 

1'Ucl1'U'lltl'l n'l'lL'Vi1::tl~ m1'Ulfl~IJl'lfl'r\l:: l'ltl 'I~~ ~'U1'OJL~tlnYl'1f~'OJ::u (;1 fl (U decideCrop") 
" \I 

.. .J' "'~( )" ... "'~1" J'el ..'VI'l v'OJ :: bC1 tl'l(;1 Vl1 "Livestock" I'l1lJ FI11lJIJltl 'I n'l"i'lltl'l VI'Ultl'l (il tl'l VlV}(I'U 'OJ Ln vfl'll'U1 V1Yi'UVlV1'l B 

~l'n'U1~~l'ltl'lm'ltl'.lflYl'll'l1UVlJ'U 1 (" decideFarmSize") ll~~l'1tl'lf\!1lri1tJlruvltJVJ'Um'lr;.J~VI~1'1 1 

(" decideCost") b"li'U fhllJ~VI~tJij ~lUtl Fi1(;11'llflm'Ufl1'lvi1m'lLn~m bl~::~lbL'l'l'l1'U1'Ufl1'lLVI~tllJ 
Jt .J ~ d.cl 

, , 
~ .... d I f't1 .I ""q, Q Q.J I 

'VitJ'VI Vlll~'OJtJm::'VI'1lflULn Cllt:Jn~~ (il 'Uafl'OJ1n'ULfl~mm(ila'llJm1V1~Vltl flU v'l fl 'l:::nauVi L'lClm1 

II (il~1;" ("Market") l ~v ~1 Cl~liJ'OJ~tlfl1'l(;J~ (il ~1.:J 'l (" payCost") v!riltJlru-ifl.:J~'U LfI~m fl'l 

(;11lJ1'lrl~V\~'U1'OJL~Bmhbl'VIti'l~ l'ltl'l fl1'lU~ nYl'1f'VI1vU ~BCl~Vl1L~tl'l1'U~'U~~:Uflru(;1lJU~L-U'UlltJ~'I 
~ 

\I 

:; lJ'el
, 

.......... 11
Ln~VI'l ("Farm") 1'UlfllJUv'l!1l ("GameBoard") 'Uvfl'OJ1fl'U'U Lfl~u\'lm tJYltJ'VItl"lJn1'lVlVl~'U 'OJ tJ 

m)'1.tJvi1.:J1'1.1'1.1 tl fl111 flfl1'lLfl~m (decideOffFarmWork) Ln~mn'l~1l.J1'lCl r U ~-uvlJC1 (;1111 Vi tl1 fl1!'l 
\J \I 

(" getClimateCondition") lln::LnlJLfitl1~mt:J~VlVll'1fl1'lLn'\;U\'l ("getCropProduction") L~v1 U 

'lJ1tlv!(iln1~ (" sellCropProduction") lL~:::Urm1tlrU'llv'l(il'ULtl'l (ll updateincome") 
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"1V1-r'lJ ~lU'llv~n1'SLihJ'llv':l'lh Lfl '\jmmi11'l11lJ ~11l1'S fitUfl1 'SL~an LnU'!Jv~U1'!JU~wh~ I 
~ U t 	 J{ .1.1.. OVQ ~I .'1 .) , :: • ) .J1 , ..

'lllJVl~ {;l1 UYlUVlVllJYlru~lJUI'1LuUu1'1jlJ'!JU ("CommunltyForest" LUlU1 ("River" Vl lJlJ 

~mumYl ("protectionState") '.hLthJL'!Jl'1v'U~n'; LL~~timJ1 ("Pond") l'U\-ulu1'U ~~~U~~~VllJVI 
, 	 \I . 

dmrl,'ULnlJU v~ 1'1 L 'Ii'Llfl'U "'«~~1 mnU"lJV~u1LL~1Ln'ttmfl1 ~1lJ1'lml1'!Jv~th1U'llltJ~l'1mVl ~~'l11lJ1fiVl
\I 

LU'Uri1'UVI~~'llv~":i1tJ1~ (" income") 

' dt! ... J{32. . ~1UVlL '\.J01LLVl'U~[)JYiYl'U~ 
.J' d...,J 0 g 1 " 0 1Vd "" c:l d v u q II..., ,. 

~ [)JYlYl'UVlVlVl1n1'S1"1n'\j1 Vl~l{;l v~ "'lJl'lru~ n'ttru~VlLmJ1'llv~ flU m'lL'StJ'U'Sl'lllJll'1 flU 'S~ "-1 I'l 
, 	 \I , 

~~LiiVl~'U~lflfl1'l11lJn'U'!JEl-1 (aggregration) ~U~ 4 "n'l:tru~ l~LLn 
J{do ( )d .... ,.J ... U .. UQ1 ......

1) YlUVlVl1n1'lLfl'ttm "Farm" 'lf~lJ~l'ULfltJl'llv~flULfl'\jmm LL~~lJl'lru~lJUI'1 Ufl11'lU1 
, 	 \I 

~m'UmYi'llv~I'1'ULv~i1~flUflfl'llJ~lt)'rl'!J'!JUVl1V1 ("cropType") 
J{ J .', 	 . .; .. OVQ "" off .J d .. 

2 ) Yl'UYlu1~lJ'!J'U ("CommunltyForest") 'If'llJf!ru~lJUl'1flv'!J'U1VlYi'UVl ("size") "IlVL'ltJn 
IV.J~.... 	 0 ,.d:;

(" name" ) 	'VI~U1'UVlL'U'UL~l'!Jv~ ("viLLageOwner") LL~~1'11LL'VI'U~YlI'1~ (" Location ") 
J{ .J J ~, ,:: ( . ) d _.. J , 1: ) 'i 1 s .J' 1v ,

3 ) YlUYlYlLuULLlJ'U1 "River" 'lf~flru~lJU(>}l'lv'!JVLLlJ'U1 ("name" LVltl 'Ufl1'll"lfl'l:llU I'1LLfl, 
LLl.h.hu1'U LLlJthr1LL~~ LLUJ1~1'111~1'1 'l LL,,~ijf!ru"lJU~~ ntl'l~ fl11'V1~~ Av~fI1'U.fl1Yi fl11m~~fl'; 
(" protectionState ") L~El-1~lflU1-1'1il'1'llEl~LLUJ11~ijn11'\.h:; fl1f'!LU'UL'!J(>}v'U~m~h~''U5~1'11J1LL~~ij, , 
m1Elvnfl!l1~LUti'll1'Um1:5''U~l'l1J1 

J{ .J, :: J.:", d... .1" ,d oJ.:"1 .J. 14) YlUYl'Uv'U1 (" Pond ") L'Uv'l~lm u'UVlEl1l'1tJ'llv'l u~leJ flLLVI(l'l'VI'U~LL(l~ t.mu'U~m'UYlVl1 u~l 
do ... 
VI ~11'lqj '!J El 'I L fl '\j(>} 'l fl1 

t 	 OJ IdtJ
3.3. ~T!.JVlL uVl}YlCJ1fl11'l1'11 

VI-rYltnfl1 1 'ULL'U'U~1~v'lVl1~m1lJfil'1~ ~lLL'UnvvnLuu 4 fl~lJcivtl LVlm~ElflVl-rYltl1fl1~ LU'U, 
1K1LLVlU"1~qj l~LLn 

1) VI-rV'l tI1m51'W'!J1~~1fl1:;'U'lJUL1!'1thllJLL~~LLuJ1 ~lfloUml~~1~~l fl fl11~lJm'\jru 
Ln'l'lm fl1~ -1 3 'VI~U1uYi'Ui 11lJ ij fl1 11effLirvllJ LVltlij fl!l1~ LiJ tI'U ~i~ L~u ~~1lJ1~'l11lJ1Luu 

El'lrlU1~fleJ'lJ'llv~Vl-rYlCJ1m1uLL'Uu~1~v~d LLI'1'1~ijn11 L~vnYl~Yl tI1 fl'lthllJ"1u~1lJ1 'liL-d'eJ1lJ (non­

timber forest products "'~eJ "NTFP" 1'ULLt:.I'U[)JYi) ~~u1~neJ'Uv11tJ'lleJ~U1~Ln'ttmmHu1~ltJ'!JtJ 
~1'U1Ull1n 1~LLn L~Vl ("Mushroom") Vluv1lJ ("BambooShoot") ~fl"'11'Uth Melientha 

suavis ("Melientha Pakwan") LL~~hjlJVlLLI'1~ ("AntEgg") LLm~tl{;ll ("Fish") ~eJ1~tleJtl1uLLlJJ1 
("River") LL{;l:;umh -("Pond") 'It-1Yl'rYlmm 5·f'.ilJ'!J1~Lmhdijflruu~~L1t1flil11fl1 (""price")

. , 
L"'~eJ'Un'U LL~11 tI ~ ~L8t1Vl111'l1'lleJ'IVi-rYltJ1fl1 LL~~ ~'!Ju~,r'Uij f111lJ LL~ fl ~1-1 nu ~-1't~'l11lJ11 ~'lJ,lLtln11 

(>}llJ eJ'I rl tl 'l ~ n el 'U ci eJ EllULlt:.l'U.n1 Yl (f11Yl~ 8) L'Ii'U L~ tJ1 n'U n'U fl11lJ G11lJl ') fl1 '!.J n 1 ') ~U~1 

("Regeneration ") ~~ijfl11lJLL(>}fl~1'1n'U1 tlmlJ'!JuVl'llv-1V1-rV'ltJ1fl1 

2) Vi'!JLfl'ttm ("Crop") tl1:;neJ'U~1tJYl'1l'!JUVI'VI"fl'l ~Lfl'\jmn1U~fl 1~LLri 1lJt:.I{;l 

("Orchard") ~n~1~1 ("VegetabLe") oU11LYiVl ("Maize") -if11'U1U ("PaddyRice") -ifl11~ 

("UpLandRice") tl1'1Yi111 ("ParaRubber") LL~:;~1'Uth~fl ("TeakPLantation ") ~'1Vi'!JL"'~1i1 

http:ULlt:.l'U.n1
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n~'~n.ynyrtl~~Lf"n.k!1!'LU!!:;(! (t-~I!rtum~') w.~fl.t-LlA.nt nynp.mk~t::Hu!'lllRU' 
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n.,Iilt-LEolL ~U~~L~!1~~,,~tL(\W Lf)tJ.klAn.yu;l~mp.m~t-L~U~" 
, 1\ 
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~LM.fI. ~\J" t-~l!M.q.mLtl,ln.1H OOt n,J.!L!A'~Ln.fI.~ n.!,m 1 t-~ Crt/1.. 17 x ·rt/1.. 17) [Ul!1,l~Ln.fI. 8~ l!lLn.fl. 

Z n.r; 'l!\);l w~'~RLl!l~W}l-V~l!ll n.Jl,ftP.Lf:\~n.~i:'l!lm' (weJaopd) MLVn.f:l" t-Lkk'!~tr:l~~UD 

n.1!:u Lrtl!lFmftU'l!1L}l-mLtl,l~~Imrtt~n.t~~t-Lr 8l;!n,L~t-8f1.n.~~!1Jl,r:ll~hl1}l-1 

hLU~nl1"t-Lkk'!~tn.~'D~1G~' L. t-L~n,n,'m~~!bfl.r:ll~hfl.}l-lhLut'l!lm'MLVnf:l'mr:l~l!l'~tt-~r:l~~UD fl.ttJ!­ . .. . 
r8r:lLl!::W L. t-L~n,n,"fl.~n.1hl!lRU'hLu;:~'m/l.rtQ.Lf.\n,I11'fl.~n.ln.~~!1/l.r:ll~hfl.}l-lhLu~~" n.~t-LJlt~}8n, 
rtumLl!lt-~k'!"~' lAt-~ ~rtli1.t-lAl!lL/l.rth~!UtLl!lL [l.lAn.Mr:l tl!lrt~l,jufl.~' rt' LFl.U 101 lAn. Mt' ~l!n.1}1rtLtl,ln.l ,.. kF ~ ~ I F' K 11 1,4 ~ J;F K" ~ ? ('tj 1'1 

!'IfJRUgWi:'LIA{f!'!'U(}!!~~11UbWLonrm L[W,n nJ7.ftR.L[Lf1.nft>N~mlMwnf111 ·ZTv 
'" '" . .... 

n.J.! rtt~t-G~L~~n.~MLl!k'!n,J.!w~,l!1L)l>1rtLtl,lt-Lkk'! ~~" 
, .. . 

ru~l\rt}.2rtLtl,!ft~m~m~'Dr-ln,l-I!1,L~ (~L-GDIi1.KmmLtf1l);ltU,) r:lL~i:'Lr8l!l}Gn,ftU' ·6 ~MLV 

L~LP.ft" t-8 fl.r:l8 r r:l L~L p.ft" t'Gfl.t'fbli1." L~t'12rtlh t'~&nr;'rtLll,l MLV k'! U L & L rt t'G ~L~~t~}Gn,rtu, 

n.lLrft'R8fl.~r:l~1~l,IrtLtl,l n.~n~~~t L. i:'L~n,8U~~I1~t-8rt~m~18~' n.J.!rtl~r:lUfl.~8Hn.~'~r-ln,l-I!1,L~ 
t'~t'L~t'fbli1.1'L~n.r;'E-l8~1 r:lL}.2 t n.t.n.L~ L~LP.ft"t'8f1.r:l8pr:lL}.2LP.ft1'~~" (Ul!ln.l~l!l-U88n.l;:l!lkJ~tn.")

. .. .. 
L~LP.ft" (~L-8DI!1,'kJkl-tm,) mfbLp.ft"t'r:l~'~l!l}8n,rtum1 r:ll!ll LP.r:lLk'!I:-~}.2'mt'Lp.~t'GP.n,l-Ii1.L~

" ,.. f1" 
rt~l!ft"8V'L~t'G/l.Lf.\~n~8~p.ft)l>Kr:J~'~rtll,~n,~n.~i:'~l!n.r;mu,1,j 

n.' 1:-/1.. n.R.i:'~lAml' hn,L n lAn.Mt'l!l}.211 l!\SoGn,rtU1 i:'Gfl.Llfl.n.n,nLl!lrtrtrtll H,n,rtfl. 'W/l.1}.2lAn.M n,U,n.Mrtlt1W l, ~ " F I, g F' ..r -' 11 1'1 f=J' F N' ..r '\;> to f:>' 'CI> 

LI:1.~n.:I:-l!lk'!'mG~tr:J~'~i:'Gp.G~I!1,~M.: L.I:-L~n,n.'m~rt~l,!ufl.i:'~nlA.'K);ln.q.mJ.!i:'L~ Utf1"~~~rtr:lFI!1,'~I:-Gp. 
l;!m~t'~n.Lfb~l!1,tl;!m~~n.~rt~l,In,8~1,j ~t 001 i:'~l!~n.~n,J.!L!A'~Ln./l.~t'8P.~l;!~" t'Gp. Ot t x OS; l!lLn.1l. 

f\ 

~ 6 ~MLl!t-~n,I11'l1h~n.~L!AW~r:l~~U,t1~W}Gn,ftU'i:'~ (pajja xoq >jJe)q) i:'G~L~n,I11't-Gfl.n.&'w,80 
.. A I\. r\. 

fttrtLW G~1I1.8~t"Jml;!t"J rtLtt"Jt'8~'LlI1.ruQ.l!l~ n.~ULrti:'8~L~n,I11'l'~lLJltmLt.l:l~n.~'~~1L!Ar:llP.t-~ ru!.n.rm 
f\ f\ 

rtLt.I,j~r-ln,Gu;:Sofl.~ i:' Grt~m~,~t (n~'~) ftUU &~rtt.~L)l>1tlN}.2LUGlWQ,;:~" r:JL~t'Lp8W}Gn,rtU'i:'Lk}.2 

~tr:l~~Dr:Jwl ftU'ru w I1G n,n", UGG SoLUM.trtt.~n.t~~~ti:'G)l>W~' n.l~!J~~t!.LU U ~I!1,E-tr:l~~UD 

N!~L(}lAnM8.f,VtIfJUmftUl .r Tv of' ..f' p " 
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nrLIA1 W ~l!lRU1N~Il.}nrl~l~LUrt~~lt-~G~1f\t nQ1 

Li.,~U~~MLlfn~LU~m' ~~LUGl ru LrtMLlnGIl.L~,ru\,Jn.GIl.G Il.t'G).Ml~~U,tlt'LIA!ll" nn.,(\tH'.);l M.Llfn~n.~ll.e,LrtU~ 

ftp~L~~" ~t't HIALn.ULU~~M.Ll1E-lJtrl~~U,tlt-LIAt'~ ~1A~Il.~MLlfG't-G);lnQ'Li' L.f\rlL~~ft~MLU'E-t~~ULI1t-~ H 
IAUl.ULULrrlL~L!A~LU~~ nrLIA1LLE-t'L~MLl1N"l~'~ M.Ll1t'GIl.~IA~Il.~~[tt ["\tt~E-l.N~Q'~nij,}LUM.Llfnl}'fUl1tnl~ t 

~~f;\.U1D..~~m1 (n.l~Ul~,~nr") n.D..ftP.L(b~n.~n.1A1'!l-1»U~'~Ln.fl.M.LU'n.rm·L~GL~ '0 1 ~M.LU' 

~(gl1!i!!l!J/'1/1Wf1.Z/1i7U(J WJ;!'}8Um.guu~rwu::s.f1.f1.Z'Utj:: 

11 ~M.LU't-~ rtumlomLu L~t1~f3~!'~(mW~lLllHt-~k!1'~~MLU'n.rm-Gfl.f3LrtL1rtLttM3 L n.gG L);,HtGkM 

ib L1 t~LI'1.fl.f3q:n.r"~rt~!'LU!!~UL~UGn. UU i:'G~~rut1~n.n.l (U~fl.UUt-~t-~k!") ~}Gn.rtu'~H~~fl.t 
!,~f;\.U,!,LU MLLfn.r"Lp.t-~n.pUL~ n.G~f3 ~,~ftL1i:'¥,~~I1!'LUn.t",n.~f3L~~LUL),At-G~f3~1 ~L~W~ l. n.pMLU' 

~ ~ 

n.r'mkfl.tL~" Ul!fl.UUi:'G~~Q,~UG~'~ln.g~~t-G~w!'Wf;\.Umr;'~n.~l,~ rtUm~'t-L~J.1.~W~l n.~n~' 

~Ln.1l. Z rtu l!U t-~MLU'n~" 0 1 IAMLL!n' t-LfWtW t-~k!'lrtUm' Q.' IAJ;,Wf;\. Ulf,LUrtUU ~U~l!" !,~f;\.U' P t F' l, I It:-I l,F ~ I'll ('t. 

D..~M.LU'11~11 b'~J.1.'1I1L~Ii1.UL[!tllP.l}G IA m~UL~n.GU~!'fl.MLU'!l-~t !'Wf;\.U'Q.~~GQ.t-GIl.n.l~n.l 

n.L,CL~J.1.n.lLrGf\t-Gfl.t-f\Ii1."LYlt-~k!'1G~l~}Gn.f1Umn.i:'~~~L~" l. n.¥n.GlAn.r; li:'f\ "U~l1UrtLk!~l!" 
G~l1~~rtGkMLfl.Lk!Lrft'R~k!'1G~'!.LUt-G~rtLU,lrtLtll~}Gn.rtumn.~~t-!A'llLU!l-~tn~'~~lG~1 "rtll> O~ 
mLrt~!'fl.lLf3n.k!mQ.'~tllLt.A.k!f;\.L~~WD..' !'LUrt~lJlmD..rtp.Ln IAnMb'Gfl.~Ln.R.~l2l'Hlli11Ltlli:'~k!11GM1 ~!.Gn. f1 p"" hi"J:3 1'1: l. "'"' I, (I F" Ji' I 0 F''' 

rtumn.~~Jlo~tn~'~~lG~' i:'~[!n.r;lrtLll,ln.l~t ~z n.~LlA'~Lnfl.!! nr" 1 b'~ ("rtll> Z x "ftll> Z) U~, 
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4.23. ~unrruY!7mL'VJ1JYJfwCJ7n'Jthl:J'lfUvwh\j, 

'I1nl~tJlvilArL~:lJVI:lJ(i]Ml~ '1 L~BLU'UIii"Hl V1'UVl1v'lEJln'Jthlif~hn-ud1BhJ' (non-timber, 

forest products) VI~m~tJf)~\J'1 11 "'UB~th" l(i]m~:lJVll.l(i]'U'U1(i]1V1'li~lVl~B~llVl'UVloJB1~\lR~ 
~nVll1'U l~:lJVI:lJ(i]'U'lnI?l1V1(u~ll(i]~llVI'Uhj:lJ(9llll?l~ l ~l.IVll.I(i]'lJ'U11?11VIf;ui'hr1l~'UllVI'Uum 1 'ULlliJ1 llr;l~l~:lJ'v , .... 

Vll.l(i],.rlmn.J'U'U1I?1l~n ~~1~ '1 IIVI'Ul ~Vl'lJiivwh~ '1 ~~l~l.IVll.l(i]lVlci1~1vi'\1f)th1 u\:Jf) llm:lJ~'U~th'14:lJ'lJ'U 
(VI~B'U Bm'J l'14:lJ'lJ'U~ln~m n'i~1?I11?11:lJl'im-tl11u1iu'i~ltJ'lJU'.\I 1 mhu~llruJ'U1vi' l -U'U U 11n~ '1 
VI~U1'U lU'U~'U) l~€l1~ln'\'}mmltilln'IJ l~m llR:-;u11U'lJltJ~l'l~ 1(i]':i~Vl11\lfl1'H~'Uln:lJ (Jl1Vj~ 12) 

ll;:-;l~B~'U?I Vlfl1':i l~'U 1 ':iB'IJ ~fl1'J\:J m~:lJVI:lJ(i]l~l.Il~:lJl~ml?l(i]\l fl1':il '.\I~ruVlVlLlVI'U 
, , u 

m'W~ 12. l~:lJVll.lVl~~l\l'l ~HlLVI'UVI'~\IW1mU11m'Uurl'14:lJ'lJ'Ullr;l~um1'Ull~J1 

4.2 4. n'J:f(i) 7~U1J'i1nVfJJJflllfl:fn'J:f(i)71JLnU'l1fN'lJ7
'1/ 

ri€l'U fl1'il~'U If):lJ erl~'U~lU'ULn~mm'.\l~lv1-r'IJm~m~u'UVif)-tl€l:lJ~'U'U1Vl A4 11"uullcJmB.:J 
~ ~ 

l~tJ'U'I'-lf€l:lJUl nfl1 ~\l m~VlTl·l'IruYin-tlB:lJ~ii-u€l.:J11"~1V1-rU m€l f) 'J1 u~ ~ lEi tJVlfl1'J1ii'Vl '~'U1'.\1 ~1\l'1 1'l1:lJ 
~ . 

~'Ul'ltl'U'UeNLn:lJ lvi'lLrl fll'JL~BnV;'lJLn'\'}m 'lJ'U1Vl.;{'U~L'I'-l1:-;uRn~'UVI'Ufl1'J(:.J~I'l~~B\l1-if l-U'U l:lJ~(i]~'U5
~ , , 

~tJ ?ll1lAii~1" '1 fh~l.:lLl 'J.:l\l1'U fll'il~eJnvh~l'U'U€Jf)fl1Afll'iln~mll~~~'UYl'U~~€l\lH ?I.fll'W~'Uvh 
e:J1flll'1 U~:lJlru(:.Jr;lr:..J~I'l~Bl~ 'J1ulvi' ll~~fl1'iIii'Vl~uh~u~ltJ1-if?l€lU~1"'l LU'U~'U til1'U~1\l'UeJ"m~m'\'} 

u'UVi n-if€l:lJ r;l ii ~lU ?11th 1tJ1U -'il tJ ~l tJ1U 'i €lUU llR :-;ii'litl.:ll1\l ~lVl1U1~er'lil EJiVl Ul n 'iu'UVi n-tlBf\(i] 
~ ~, 

.um(\'UmL'U~~l"'l 'U€l~erl~Ufl'UJ'U'l L~tJ'lh:lJllLml:-;",-utJ:lJr;l~tJhJ (Jl1'W~ 13) UtJn'.\lln~ erL~'U'.\I~ 
~ ~ ~ 

lv1-r'IJm~Vl1ULnU'1JtJ~U1 (m'l'-l~ 14) L~tJ1-if~lVl1u\:Jm~l.IVll.l(i]Vl-r'WtJlmu11lJ'll('1~U('111(i]tJm~m'\'} 
U'UYin.uBlJ(;m~~m~(i]1'UlnU'lJtJ~U1~ ?ll:lJl':l rt1-if~(i]l'l1lmR~llA'J1~vhl U~ ~ lEim'I'I'-l ~ ~ n ':l'W f) 1 ':lln'IJ 

'1JtJ\lU 1'1J B"erl~Ull(f) ~~A'Ulvi't11~fl1l:lJ~IIU'U~B\ll lA':l1:-;Vl1(i]tJ~ ~ lBtJ (i]
'U 

4.2.5. ~un'Jrut1r:fnf)uttl'7 

~umruu':l~neJu~'U'll'Uln:lJltillln l~'U~ufl11~'U (mVj~ 15) l~tJl-ifLU'U~Bf)R1 'lnl':l~tJ'lJ1£J 
U'.\l~£Jfll':l(:.J~(P)vi'l'Ufl1':llf)~\>l':l (:.JR(:.J~ (p)'.\Ilnfl1'J If)'\'}\>l':l lL(l:-;'UB.:lUl lLr;l~Ul'U~l~B~ l~Bll?l(i]"vllllViti" 
~~'l'lJB.:JVll3Ul'U LL~~lA~B.:Jl~£J'U~l"l l-u'U Ul nfl1lflii ~'ltifL~tJfl1'il~tJ'U~BlL~J1LlR~thtJ~tJerl~'U 
llR:-;f)Tl~"l-if~lVl-ru ~(i]llcJ'Ufl1'1'-lllM)\l~'U~Ul'14:lJ'lJ'U ll~'Ufl1'1'-lll?l (i]"Vi'lJln,\,}I'l'i~l~ '1 lU'U~'U " 
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Ln1:Wl' I ~t1" ,(lm'I) IiYf~(1 EHtl" I'1lJ'~1 'U~th IEHtl" IYlul~ '£!'fIQ lihu~" 
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INOTE: 

m~~ 13. m::wn~u'l.!'Vin-ueJlJ~ ;'1iJ'n(J~~L5(J~~l'l1 ~lfl~mm~eJ,:Jn·H)m~tl~VlmlJn1';ivlVl~'Uh 



~ ~ 

L~U~f\L~~tt'){I-ItG}M.n~'~n,~t'Gm~ng.1~\.lLULI1Un,i:'L}~G~1\!l}Gn,ltU1n,CH,Lltf\ t n~m~LrtL~ L. m,p.~ 

~~"WLI1IA.~~~t'~ nL!1~1t1.p!ln,GnlA.m,~~~" L. i:'L~nL,Cl.~~ULI~ n~'~I1L~n,GWG~t'G~t'L~U~1W}Gn, 

rtU't'LL~LU[: tu~U~fu~I1Ln,~GL.\.!I1Lr:nf':l" t'~ w~nu[:l1wl 91 ~M.LlJt'~It!.W~~L!A~nLlJ~W,£:rtl1~W1 

!.LU[:n~\=!1' nG~1L,p" B ntnL~rtUmo~'~[:L~nG!Jtn~lL!At-~ L.n~mL,Cl.~/,1,t'Gfl.nG~K,!-lJ I ~W~U1 
~ 

nG~K,!-lJng.'IA.Ln,IAn,ItL~nL,Cl.ftlt1.~~!!l"W!.W~UmlA'K~~~tl:-~ L~'wL~~tfb1no.'LYlrtU1~1G~1 
n. 

nl"l L m,nL~ L.WUllA.~I1LP.~rtG}M. (JOlel!1pej) l:.LUnLn.~WWLI1IA.~ng.1~LJ:11t1. 

LIA.i:'Jl,I1~lUn,~l:!11 n,Ln,rm 8 UL~ n,\,:! 6 t n,LnL~w!,W~UmlA"ll!J ItG~WL1't'~~~11WLJl,.rtUg~ud1.G OF""""'" nl 0" rt :=-"'" ",rt> 

I1Lf;.ln,IA'll~~l:!mLUl:.gI1Lf;.l~L!LIt1.L~' ' wn,G \!l~f\ t.l!lrw UfJUl, ~,,~t n,\,:! 17 n,lnL!': nLf1.~lt1.twn,G 

n,1A."l~ I1l~n,GU~!.fb (17 ~tH.Ll!l) n\,:! O£ n~t'~rtl:.W~~rtl~LE-'~[: 9S"S"G' ·krM. n,I1Ll1n~ L ~nlnl 
nLf1.~lt1.rWn,G t'Gfl. Z n,EoltR.~~f\i:'G~ ru n,!l:\!l,£:~t~rtrt~IA.Ln,IAn,rtUmum~'l:.LU p.11,£:~n,LI:-n,l n n n 

n. 
~lu,ttuLrtftlnl1~'~m.. nL~[:~nl1~m~nl~LJl,.It!.l:.gWLI1M.~IAl:.LU ~,Q:l:.LU t'G~' 

nG~l:.LUnl1~'l:.LU n,~E-Ll!JU~~~f\f\t L[Llj~LrtL~~~" rtuu ~~\!l,£:~LU n,1L~L1~~11WLI1IA~I1t.P.~n,LnL!,: 

n,~rGn~ nlJ OG'-S" mLrt~~f\~tn,~,~ n,~t'G W!.LrtL~~In,n,,, UGG~tl~rtrt~IA.Ln,IA.n,rtl~rtU1 

rtrw ~O~~1A.n:L(j~~(2" w ftrtk!IALf\IAn:rttk!rtum mrL u rtrw ~Urtt.Wl>1~ .£'\7 "" ro F 'ICIo I ~ I f'I 1'1 

L. t'L~IAV, ~l:.f1.L f.\t'G fl.~rtlt1.rt~,U Q.l:.LU 

t-LrGL~~~'muml.E-W'Lf.\t'Gfl.n,~mL\!l~W~m1~f'tG!J>u~n,,CWI.L\!l~W '\71 ~M.LLJ 

http:l~LJl,.It!.l:.gWLI1M.~IAl:.LU
http:n,!l:\!l,�:~t~rtrt~IA.Ln,IAn,rtUmum~'l:.LU
http:I1l~n,GU~!.fb


26 

d 1/ I qtJ' I I 3 - ,.J:::
1 

1..... d..., I 

llJ tltJ l"UlJ'tIml~" tJ(;)1~ '1 1~'V!11~nTH"'UlnlJ Utln-inn1.JtJ1 L 10m1UVIL uU(;)" 11'1 I'IlJn11 11~Lfl1 tl~U1tJ 

InYl\J (LCD projector) L~ml1L"ummm1L~'ULnlJ1u~tJm1y(l~~L~uvr~'V!lJI'I1~V111tJvi1tJ a1'V!-r'UfnYl 
d~ OJ .J1u~mUVI~1~LL~(;l~(;l~InYlVI 17 

..J d!.lv I I - 1 
vn11~V1 4. 11CJ'tItltJL'tI1'l1lJL"ULnlJ"'1lJtJVI'U1V1"'lJlJ(;)LL"~tJVltJ1V1 ULnlJ

\J , 

• ., d 
~lf1Ul1 ~C:HIf!il 'III\hll~lU Ul1U1111UUUJ 

Ult1 -rU Btltlh ulu1mhllU mil 
" 

Lfl"l:flil'in'l 

2 Ult1 ~l'ltl~ Utytyl~1.JVli Ul1.JUruL1~N 'IIIl.I2·~ " 
Lfl"l:flil'ifl'l 

3 1.J1t1 tl'i":: 'vi EJI'I ~~::~ U11.JuruL1~N 'vIli2·~ " 
Lfl"l:fmfl'l 

4 1.J1t1 a1'llty Utyty1fl1.JVli U1lJtJruL~u'l "vIli2 
• ~ \J 

Lfl"l:flil'im 

5 1.J1t1 Fi1 u'l1J1 Ul1.JlJl~l m13 
" 

Lfl1.!l1il'ifl'l 

6 U1t1 'vI~ ~LLA'l UltJtJ1~1 "vIl.I3 
" 

lfl"l:ftl1'ln'l 

7 

8 

1.J1t1 

1.J1t1 

~lJ~fl~ 
LLIiI~ 

U1.J6i::lJil 
" · "fI1LliIlJ 

UltJtJl~l mj3
" 

U1lJvh-U1lJ "vIl.I4 
\J 

Lfl1.!l1il'ifl'l 

lfl"l:fmm 

9 \J1t1 Lf.Jiity tlul'l1m~ UllJvh-U1lJ "vIl.I4 
" 

Lfl"\:f\i\'lfl'l 

10 tJlt1 YlEJU ~UFi1 Ul1.J~1t1~u1.J "vilis 
" 

Lfl~mfl'l 

11 1.J1t1 L~lh, "1~~ U1lJ~1t1~u1.J "vIl.Is 
" 

Lfl~IiI'lfl'l 

12 tJ1t1 ~11.J~ ~U~tJ:: Ul1.J~'t1~ulJ "vilis 
" 

Lfl"\:f\i\'lfl'l 

13 1.J1t1 urum.~ 
'l''l'lru'll'tl U11.J~,mli1.J 'IIIl.I6 

" 
Lfl'I:llil'ifl'l 

14 1.J1t1 111'1 11.JilJ U1tJ~-mLl.I1.J "vIli6 
" 

lfll:lmm 

15 tJ1t1 uiilJ1.JVi LL~~~11~ ,j1lJ~,ml.l1.J "vIli6 
" 

lfl"l:flil'ifl'l 

16 Ult1 11.J · "l'l1Ltl1lJ U1lJU1fl~ "vIli7. " lfll:ltl1'lm 

17 tJ1t1 ~lJm; ~lLL~~ . U11.JU1 fl~ "vIli7. " Lfll:llil'im 

18 1.J1~~11 ~'tl=)fl'iru fllJ5t1Pl U1u1"v1~thlJ 'vIli8 
" 

lfl~mm 

19 

20 

1.J1t1 

lJ1~~11 

~a1.!l! 

ru!il~~'l 

Fi1LLv11.J 

Utyty11.J:: 

UllJ1"v1~1.htJ "vIl.I8 
" 

utJliI,1"v1~thtJ 

lfll:ltl1'lm 

... ... d 
L"l1"v1tJ1V1 UU\l1. 

21 lJ1~~11 a1t1~1.J • dfI1l\l1lJ utJliI .1"v1"thtJ 
... ... d 

lv1"v1tJ1V1 UUI'!. 

22 tJ1U 1 1'tl flil vnUil utJtl1.1"v1~tl1tJ 
... ... d 

Lv1'v1tJ111 UU\l1. 

23 U1t1 'tlYl~-d 
" 

il1(;lYl::'l utJliI.1 "vIcitl1lJ 
" ... d

Lv1'v1tJ1V1 VU\l1. 

24 u.IiI'l . "H~itl * ~1'l~h\ltJ1~lJ1 ~\41il~m rulJ"vI 11VI tI111t1 lV1Enfl'lm::tn1.Jfl1'l 

25 tJl'1 ~1uUil1'l1 ~1'l~hvtJ1~lJ1 ~\41il'l m rulJ'vI11Vltl111U ~'!hVll1t11n'l1 

26 lJ1t1 l~l~PI 
, 

llJil~fl~hv1ty 
, Q U 

~\41il'l m OJlJ"vI11VlV1ilU ej"lh Vll1V1fl'l1 
" 

27 lJ1'1a11 1V1lJW'l'lOJ flil11i1tJ 
\J 

v\41il~m rulJ"vIllV1t11ftV. ~'thtll'r1t11fl'l1 

28 Ul'1a11 Yl'l'l1lJfl 
~ d 

LuflluulJOJ ~\41il'lm rulJ"vIllV1V1l1V ej"!hV1V1t11fl'l1
" 

29 Mr Heru Herlambang v\41il~fl'lrulJ"vIllV1t11I1U. ej"thtllV1t1lfl'l1
" 

30 Ms Aye Thin Mu 
, Q U 

'1\41" 'I fl'l rulJ"vIl1V1t11il U ej''lil til11 tI1m1 
" 

ml7E/mrq: * U""llJ7rf)~'m7~?1iEJ 
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L..-_~" Y1 1~ l~1 : ihtl~qJ~n'l:lru ~ 

m'Vi~ 16. LLr-.J ueY,m1'j~~~tl'l'lh ~'1JlJ~~h~~UVl~'1~1 nYld III~ m'ViVfv ,!'\J'j~'1JlJ, , 

m'Vi~ 17. m'ViVfv ·nb~'1tlJ1u-ru~~n~m'jlJ~~'1 ru ~tl'l1.h~'1tlJ.a:u 2 m.J(il .1V1~thU 
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" 
4.4. 'llUllltlU01'mhJlOlJ 

.rrUllltlUOl'H~'ULOlJth:::otl'U~'nJ 2 ~1'U fitl 1) ol'jvill'llllJLeUlhLOlJ'U81V1 vtlmru, 
tl'j:::Ov'Uf)1'jL~ULOlJ ll(l::: 01'j~hllOl.l'Uv1V11~iJ mllJ~lJ\l'jru~llJfl'U Ll(l::: 2) O1'.iL~ULOlJmlJO!] o~01 
.J ~ 1'" .d q v col -.J .. " 1v ~ I I "Q I II"~ 1"IV I 
Vllll~ 1 L'rjVL'jEJ'U'jL'j8~01'j'il~01'jVl'i'VWlmul lJvEJ1~lJ~lU'jllJ IllllJllllfl u'i:::~~flVll1~ 1 

\I , 

4.4.1. m5'n7FJJ7JJL-u71vLnJJufJ"fvwfI::mJn-rcUYi5:mmJ, 

1Ua1ULL'iO lVlEJ1mm:::'U1U01'iL~l.Jvil0l'iv5'U1EJfll1lJ'VIlJ1EJCU8~LOlJ'Uv1~ fll1lJ'VIlJ1EJCUv~~ 
vl1~~ LLn:::LL~U.rn~tl'i:::Ov'Uf11'jL~ULOlJ l~LLri LLt.i'U.rn~th~lJ'1lU ut.i'UmvfVl'1lLo'i:lmLLn:::~llllL~EJ~ 
vll~ ~ \lln8~'il'U~tlmruvi1-ffuVlULLUJ1~1'1l1 LLn :::wr~ EJ1 n'jthl,j''lb::: L.nVlph~ ~ LLn :::wr'rj EJ1m~\lllJ1 
l~EJ~Ulllvum-ffL 'Hntl'i:::l.J1flJ 20 U1Yi 'ill m1\.JLtJ~lv01~1~~L~U~~'VIlJ~1~vtlnlJ1'illJp]ln'U~LnlJ

\I 

'Utl1~ LL~lvi101'i~'h~LOlJ'U tl1~~lU01'j'rj\llflEJLl(l:::tl.ntl'j1td1lJnlJ 01'ivi1l011'Utl{~1~~lJ'U 'jruvi11~ EJ 
\I , \I 

Hmli'l1LL~lJIl1~~.:Jtlofl(llJll~1~~n~'UuLnll'Utl{~ ~{tll.J~~'i:::'U~tl~fl1lJ~ L"llu ~mhlllJ'1llJ lL(I:::~tl 
LlUJ1I'il~'" 1ll1lJmllJ{CUtl~~L~U'il1nJulVlEJln'ivilO1'i~'jtli1':)fll~lJ~1r1rucuv~.rrlJ\llvud~v~l~UVlOflU

I '\I" ,,-.t \J" 

Lln :::CUtl1~1ll'i1~~tl'Ufll1lJfl n~eN~llJnUBnfl~.:J 'VIii\l 
" 

, Q ~ d V 

4.4.2. n 71tflULnmfJJJUYJU7YJffJJJJViLWeJn TJL 1EJU1 
, \I 

L~VL~~~~lJ~lJ01'iL~lJLnlJa1lJLl'iOlL~11VlEJ1m~~u11tla01'il~lJLOlJ1ua1lJ~ 2 l~EJLOlJ~ 
\I 

lciu 1 'jtl'U iifll1lJ'VIlJ1EJLvhtlm:::tJ:::mn 1 tJ tl'i:::Otl'U~lEJf)1'ip]~~'Uh1'U 2'l~01t't L~lJ~10'l~LL~.:J 
LL~l\il1l.J~ltJ'l~r-J'U 1~ tJ.rr'U\llv'U01'iL~'ULOlJl~EJ(I::: L5 VVI LL~Vl':)~':)LL~'Um~ UML sequence diasram 

1'Um~~ 18 LLt't:::~'jtl.rr'U\lltllJLu'Um'rj\h:::0 tl'U1~~~.rn~~ 19 ~~n~m'ilJ~e.j\ci'U~tl\lvil'V11tlp]Vl~'UhiJ 

fl11lJ~tlVlfl~tl~n'U~tl'il0D1'ULL'U'U~1t'ttlWmfl11l.JfiVl1u~tlLL'U'U UML cla;s diasram 1'U.rn~~ 8 

O1'iL~'ULnlJL~l1~'UlV1EJ01'j~lVlEJ1m'VI1 tl~fl1'UfllJ Lnll (" Scheduler") lL~\l1~LO'i:lIil'imL~l.l 
L~'ULOlJ ("l : announce Game") ~~L~l.JL~'U~10fl~LL~,:)ritlU lVlV1~~'t~U~LU'Up]lLLVlU'VIl.IU1'U

III 1 " \J '\I 

L~Vltl'Uvi101'jfiVlLL(I:::p]Vli1'Uh~llJtl'Uml.lm:::VI1'1!1U'UVin-rrtllln (m~~ 13) rh~:::tlt't oYl'll'1lUVl1V1Ul.:J 
\I \I 

1"x.J .. , 1 " !;l l' 1. 1 0OJ'1l~'UVlLL(I:::L,:)'UVj'ULVll 'j ("2: decideCrop / decideFarmSize") LL(l1IilVlbl'U 'illl\)::: uVll~l'U'UtlO 

mflnl'HO'l!lIll'i'VI1tlhJ iifhH~lVtl:::bu1~ ("3: decideOffarmWork") 'illoJ'Uvil0l'ifil'U1flJ 

fhH~lVrr\l'VIl.J~ (" 4: calculateCost") LLt't:::u'UViot't\l1'Um:::mmtll.l(l
\I 

::; " '1.1.,) ( .,j , '."1'" .. , ( ).,)~10lJ'U';!L(I'U uVl\ll(llV1 II Market") L~v~lVfl1u'il'iltJ01'i~(llllm~ 1 "5: payCost" Vl\llt'tlV1 

dii~"lllEJ1Vltl1mmj 1 fl'U vil'V1U1~mtlo-rrtll.Ji.l(l~1'UflmJ'Vl1Lple){Lvivm1~?fEJ'UfllllJfln ~v\l'llEJ~ nl'j
\I '\I '\J \I 

o .. 1'"'' .!I.J.1fll'U1ru LLn:::LL~OLL~'Ui11~'rj'1lLO'l!lm ("6: oetCrop") 'VI~L(llJmu(ln ("7: srowCrop") 'U'U~'UVl
::> v \I 

LO'l!lIll'i ("Farm") 'U'ULfll.J'Uv{VI\ll1lJ~~EJ~01'j LL~lvilO1'jLfi'U~t't~~1ll~10thllrt'U'lh~'l~LL~~ (" 8: 

collectNTFP") muo11~ m:::~lULn'U'1ltl\lth lVivumm~~(;l11'U1L1flJ"lltl\l'l~LL~\I LL~lvil01'itl'i:::Li:llJ 
"J1fl1~(;l~~1llLVltJ1-ff'jlfll\ll(l1~LL(I:::UlJYiO111\.Jm~~I1'U 

J d .'I!4.,) col "" 0' • I
LlJVLn'l!lmmVlnfl'ULO'U'lltl~ u lLU'UVl L'i EJ'U'itlV ~fllUfllJ LOl.lVll 01'i?flJ u 'i:::n1fi'l~m~tl101i'1 , \I" 

("9: climateCondition") ':h~'VI1tl1U ~~~\I~~Pitltl1mru~(;l~~(;l (vltl'VI1.hm'rjl:::tl(lo 'VI~tll'ivl~1lJ 
\I 

LOlJd) V11\101'HO'l!lm mh~1'jnlll1llL~tl\l~1001'iLci'ULnlJfI~~dii~1LLVl'U'ill o 'VI (11 V'VI11Ul'Uvil1~iifllll.l 
\I 

o !4 " d.J. I .J <v. I" .. .,j .1 .., .1" 
~lLuUllltl'l'lltl fll111 L 'VI'U ~1 nVl u 'i~'IIlJLO tJl0'U u 'ilJl ru~t't t:J(;l (;lLlJ tlw'U Iil fl'VI'U OLLt't ~w'ULL(I'I LL(I:::'i 1fll, 
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~'i "'1 ...... ' "1'" t1~ ~ "'·t-r'l~·[:.J~[:.J~(;l bV'lEJmW~'ll.J LWB ~[:.JL~'UVlflfl'UL '111 \IVll.J1'11B'I ~l.J1ru[:.J~[:.J~(;lLLn~~lfllVl'U1 U b'th'UflI1fll'U'lru 
'U • 

LtJ'U~IEJtv) ;'I-rr'U(;lB'U~~11LtJ'Ufl1~t1-rUtl1'1LLUU;i1"B'IBcil-liho;l'U~lmtlLLuu~ii'l LlilEJ1~fl11l.J~Ir1ru 
'11B'IB'Irifl11l.J1'11B'ILm~mmLL"~vi'11~LLU~~I~B'Iiifl11l.JU1L~B~Bl\Jl.J~l.JB'I'UB'I~L"'U L~B'I\llflii~l~ 

'U 	 • 'U 

1\J fl1~riTVI\Jlilfh~l LLt1~vll'1" L~B1V)-uBl.Jntl~l.J1ru[:.Jn [:.Ja (;lLLn ~~1fl1~LtJ\J~ tJmJ-r'U~llJ n'ULL"l ~L"'UI 'U 	 'U 

vi'1fl1~Al'U'lru[:.Jn[:.Jal'l~(;l'ULB'I1v)-ru (" 10: getCropProduction ") LL"lU'UVifl"'Il'Um~lill~BlJn lil 
~ "'1" .'1 ttl '" ( .[:.J~[:.J"mll'1fll~Lm~(;l~Vl Iim"~'UB'Iul '111EJVl(;lnlV'1 "11: sellCrop Production", "12: 

"..,.,~loK oK" '" 1" ., 'i ~"'. ~, "'"sellNTFP") W~Bl.JflUI'lV'l,,\J 'l'llBBTI.n'l LG'1B[:.Jl LmB'I 'U 

L"'U~B'Ifl1~ (" 13: decide T oBuyStuffForBasicNeed ") 

IViIl~geF I 


I 


I 


1: announteGame 

*dry season 

9: climateCondition 

I 

. ~J{le .... rop I aeclae~ arm;)lze 

~deOtIFarmWOrk 

pculateCost 

5. payCost 

6: getcrop 

I 


I 

I 

I 

I 

I 

I 

I 

I 


7: groWCrop 

I I 

8: 	coliectNTFP I I 


I J
I 	 I 
, 
10: getCropPrpduction 

15: updalelncome 
r 

I 

I I 


.... 

I 

11: seliCropProduction 

12: sellNTFP 

13: decldeToBuyStutIForB<lslcNeed 

I *Start the same process for game play in wet season 

WJ1l1L HPJ: rjtfiUV:iI~jJUiUlnllv tnq fj ",f..Jl,if)~'}ljfjfjrJUi..JiJ,fUVl f) Ul l1iJf) wfU 

tJl'lfl~lL'lflLL~~"'IVl\lILu'Um'll ml.JVl~ 

IMa~ket I IFor~st I I Fa~ I 


I 


I 

I 


I 


I 

I 

I 


I 

I 

I 

I 


I 

I 


I 

I 

I 


I 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


I 

I 


r 

mw~ 18. -rr'U(;lB'UflI'lL"'ULfll.Jl'U 1 t11\J~t1mJu Unified Modeling Language (UML) 

sequence diagram 

http:LG'1B[:.Jl
http:1V)-uBl.Jntl~l.J1ru[:.Jn
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VI ~'l \J 1mT'U~'ru~L U'UI'l!;nVI (lVi tJ ~~'WiVlcJ1m LL~~ fl tll.J'VhLI'lB1) \J~vhnl':ifil'U1rul1tJ1U 
" i':)VllJVl1'U'l~nl~J'U1 ~ [;l~ lVi (" 14: calculatelncome ") LL~~vhnl1'u'UVin vl1 L~'lJl1 CJ lvl~~1'U 

m~m~u'UVinilBlJ(l (" 15: updatelncome") L~€J~'U,!V1~1'U'lJB'lnll~€J'lJltJ1'UVI~~'l~n1~ iVltJln1 

\J~·!m1Vi~Lfl'UlJl11lJn'U~LfllJUtl{V1Bnfl.r'l LL~'-'I'W\Jllrul':ll'IJmUl LL~~U~11'U1~UUUL11'1 LVI~ tlmhnfl 
" " 

,jtlmYitJ'l1V1 \JlnJ'U\J~1~~Lfl'Uvhnl1U m ~lJVllJVI~~l'l" LvllJL~lJvl1tJl'l'U Ltl'l L ~BVll1Vi Li'\V1 n11 L1tJ'U~ 
\J 1 I \J 

L~tJ1nUnll~'Ur;1m'WVI~tlfll1L~ul{?lVlVlLLVl'U (" 16: regeneration") 'lJeNVl1'WtJln1thl11U':i::;l.nVl~l'l '1 
v v I V t.I t.I 
.... v~olJ cfQ.l -=iv' ~er, I 

'J1lJVl'lr;1m'U1V11tJ "ll':)'lJ'UI'l€J'U'U\lVl11Lr;1':i\Jr;1'Um':iL~'ULnlJ 1 'l~nl~ 

l~mr;1~\l~'Um':iL~'ULnlJ1'UflVlLl~'l lVltJln':iVhnl':iu1~ nlPl1~iJl~'UVl'J1U 'hil~ l u~tJ'U1U lfl'ULnlJ 
"I \J " 

~lU'Un11 vlVl ~'Uh 1'U'l~~'U lVi tJ1-1fi'Ul'l tl'Unl'H~'U lnlJ L~'Ul~lJ ~'l-dL~m u'Unl'HL~ m u~tJ'UL1tJ'Ui 
l~tJ1nun1d'vhnl1lfl~mll~~m':i1-1fU1::;ltJ'll1.hlnVl1'WtJln1th1m'U~1'1'l~~'U Ln€J Lfl'ULnlJ A1U 1 U 
iVltJlm\J~6'l1U~~nl1L~'ULnlJ lV1tJ11lJ1Vi iJLfl'UVl flA'UV111Untl'Un11L~lJLnlJ1'U'Hlul'1tllU lntlr;11U~(l, \) , , 
L6'l1\J\l~i1nl1~V1n\lm':ilJ':i~V1lJ6'llJtl':)1~Vlll'liJl~'U~-lVllJVll~ tllLA11::; vl~'l~iJlfl'U~'l L U'Uvl1 LlVl'U'lllJ'll'U 

~€J'l m1lVILilVl~'U1'UU1'lllJ'll'U'!Jtl'l{?l'ULtl'llL~::;~lJU1'U~tltJ1'U{?)lU~ L~mn'U Ll~::;v\'1 n 11 '<Ill II\.I flU ~Vll~ , \J" U 

G11flqjlVi tJ.n 1'W ':i1lJ 'lJ el.:) {?)lU (llL~ ~Vll Ll 'U1 Vl 1.:) fl11llm'lJ1'U1 ~ Iilu LA1tl~1 tJ 'W ~BlJ ~'l LL~ n l U ~ tJ'U 

'lJ':i::;6'I U nl1ru'lJ€J'l vl1 LlVl'U\Jl nVillul'U ~1,:)" 1 'U m1~V1m ':iUl'lllJ'lJ'U llR:;'<Ill II'UniJih>ll'UlM miltl'llvllJl~lJ 
\J I , \J 

~iJL~'Ul-M\.Ill\J~:iJ~1'U·!hu1~lnVlfl11lJ~ll1\J1'Ufll':i~V1m':iVl1'WtJl n1Ul'lllJ'lJ'U1'Ul:;lilu{?)lUf1€J~l.:j ~.:j8'U" , 

2. ,j1IJ.ht1\l~!Jn1'i 
..,. 0 X d 

1. la1JnW'Uln'lffi~ 1JU1~WU'I'I 

~~~ut\lhh;,nu ¢ 1-J~9\Vi~a1Vl/ i\m~u 

mwYl'Uln~Vl'ihhJ'.ln 

uanmAn1~lm:tl'l~ fi~tiu'l'ju uULnlJUa{Vl 

.<;j 

7. <1'ltlLLa::L~lJL<iu rl 
LnlJql!ln1aOVl\tI \,/'J 

6. tli'u'nlJi'u­

~1V~1V 'I'I~1U 

mlri11'l-'U1Vll1U \l1nth1J7 ua:;U'l'l<i~J1 

o t? 

5. LnmfiIJ1I-JaI-Jillll 

'1'11~nT'iLn~Vl'jua::'lhltJ ~~Q

1J1IJW ~tJlJ'lJ1J~th ua:: 

~Vl~ul\l~mf'l~tl~1,j~1~'1 
4. i'u.,jal;Jaal11yj~UYh')1n1f1 (tJ'j::n1f'1L\UU~1J) 

m'W~ 19. i'U{?\tl'Unl':iL1:l\.lLnlJl'U 1 U'i.~tJ6'l1U ;'lHlm'W\llfl~fll'Um':iru~~~, 
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" I'" ", °1'1'l" q4.5. f1l'lI'lYl'il;;1tl'-JfI11lJrlflt'!eJ'I lU'l:;flTH 'l'JbbflfleJ'UflWUl U b'll'll'U'il)'1
\l 

unlo;iju1Iilvilm'lI'l'l1'il rltJUA11lJrl fl~tJ'I'lltJ'ILLUU~,~tJ':ILL~:; m'l'\.Hu LU11~ Uf1l'l'VI~?itJU1-tl'l1'U 
" 

bbUU\l16'leJ-1 ~llJnu~'lhtJl'VItJlfldil'U1'U 4 fl'U bb6'l:;i1~I'l'l:;~'\.J'\.J~rurull'l~bb~:;'lI~rurull 'VI'lleJ-1f11fll'lll
'-' .., ..., ..., v 

~11'V1tn \ll'Ul'U 3 fI'U 1'U?iilTvn.1eJ'Iu5u~m'l (f11'W~ 20) f1l'l'VII'l?itl'-J11il:Wfl1'l~,~m(lm'Um'lrum'l 
bci'UlfllJ'il~-1 'l 1 'l~m6'l 1I'lu1~m~m:;vi'uU~qjqjll'l~bl(;1:;'lI~qjqj11'VIl~'U ?illJU'VIU1'VIlU'Ulfl'tfmm1'U 

fll'lv1'lfll'lln'tfmlb~:;1-if'Vl'rVWlfld~'-11 'illm'Jl1lJbb6'l:;blVl~-1J, 
(;J(;1f1l'l'VI~?ie:Juv1'11~'VI'j'lUlllnlJ 1 'jeJU Hl1(;11'Ul'UU'l:;lJlru 2 ~11lJ-1 ll~:;v1'11~~'li1tJ 

l'VI£Jlmnfll'lJl.;]'h15fll'jl~'UlnlJlJln:ff'U ~'Vl-rU';;eJUfl'W~tl-1Ul-1U'l:;f1l'l1 'U IIU'lJ \ll~ eJ'l vj~ fll'l 

'lI-rulln 1~lln 'l~'lJ'lJfl1'lfldtln';;BlJ~ fl1'l'\.h:;lJlru~l'Ul'U~'lIfldrul>il'l'l ~~tl-11-tl l'li'U ~1'U1'Ul~lJ'j,Ijl.!~ 
b~eJ-1'illf1lfl'tfmmtlT~:WA11lJ~e:J-1fl1'l1-if'lltl'lthtU'U ~''U1'UlJln ll~:; ()lnfll'lJ~'lU'U~B'l l vilJc.J~c.J~1'l 
'lleJ\lUl'il:;~B'I bVl1tJlJfIlllJ'W~BlJlJlmrtl til~tJ.:J1~ tlci'-11'lnmlJ bnlJ;;11lJ'lJ'VI'lJ1'V1?ilJlJ~,1'1,j?i~'-J~uiB'U, 

mmJfl ~'l:W~1'U~tiltl'lllm'!JU1'UU1-1b~tJ.:Jl~nifmJ 

mVi~ 20. m'l'VI~?itlULl'lJ'lJ~16'ltl'lf11Fi1'U~'lIlbUULfllJ?i1lJU'VI'\.JlV1?ilJl.!~1'U~B'IU!)U~nl'~ 
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l!l}Gn.rtU1~1..rtld\rt~rtLU~ ~L~~G~m~m~1l!l~1}GIAm~i:'LIAUL~ 
1\ ' 1\

~rtB[l,LJ.1.~LU~~1' rtt,~numt:-L8Bl!lWn.rtU't:-L~L2~LU~LUnt,n.~Wt-Lt,J.1.~!.nU8~l!lM.!.LU "lllAM.LlJ " I I P I ~" I t'1II f' 

(Ie ~M.LlJ) i:'Lt,[l,i:'L,¥Ut-LrB~rWE-n8~I11Um1!.LUl!l~'NL!A L.n~ 
1\ 1\ 1\ 

n"'n~1,C;Jn.~n8Fr.1U~"Lrt~rtBE-LP.B~1 wp.'}BIAm~t:-LIAUL~rt~m~'~rtGE-n!fn.~~l "lJln.G nIA11t.)£li:'LIA 
f\ .. f\ f\ .. 

8l!l1l!l}Gn.rtumLrt~, rt~1Lrt~rtGE-~WLB~'8~l!lM.!'LUnLt-~t-~~rtLl"'~n~',C;JL~n.M.~~1' ~n.L~nLnR.rtR.Lf,b 
1\ 1\ 

t-B[l, t:-~ ~t-fl,J.1." L~~~" ~n~l!lLn[l,t:-~nL£1.ftJ.1.t:-L~ ~~'m~t,8 ~mL£1.ftJ.1.n1nL£1.t, LR.ntA.,1t.)£l t:-L~J.1.~WL !.11\! 8 

~m'8~l!lM.~LU("S nLn~uh.~rtLt,~8t,~r.lno-1klLUL8nn.L~n.M. U!."i:'t,~rtum~'!.Lut:-G[l,t-t,~n.l 

rLOI'tU,l!lWn;rWli:'L~it!~LO~m1rtu1f\H,urt~r\Oum'&'fUl>1rtLt:~ "l S I'll> I " 1"1 "I" ". F" t." 

http:n"'n~1,C;Jn.~n8Fr.1U
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S' ~t'Ll;.Ll!lt'~t'~~'mUm~H.LUULl!~t~IJLUWb Z t'X1-t'Gll.rlL~rlLl;.-n,krlLl;. . ,,.. 

Il.~K~rl~l n~p.lf1.~l;.Lv!Jfttrl~1~V1.G~H..kt,jn,~~1JPV~Ll;.t'L~~LJnrtL~wl;.l!lA.U1L~n,M (., ~" n,~L!A1 

UO!l!pUO)aleWlp : (8I ~MLlf) we18e!p a)uanbas lVlin rtLl!l 6 ~nGl!ln~rtLl!l) ~l!l~I':l~I':lLt,jLl;. 

~~'1~klLuLGL~n~~rul;.LumLJ~!:plrlLlf Q: I G~lf1. ~Lu~b Z ~ftrt~lA.Ln,lA.n,rtl'.~rtum~1l;.LU~1':l 

f'tU,MLl!fJ01~ftf'tQlAcn:lAr bf'ttJ<mum~'~LUQf.l 'Z"S' 

" ~~l;.LU~fI.t Lfl. ~m)!l n,~~l;.nIt'~l!nQmLl'.t,jMLv~n,~t'rllrtG~'~N~~L~~n.j:MLU'~l!tLEo';:~1m~t'G'p-m 1 
rtum~'Eot~rul;.Ufl.G n 1l!lLEomLll,,\!Jn~'DL~~tfl.hml;.LrtL~lL~Ut'~~}Gn,rtU't'L~~l;.LU~I':lULl! 

"" " Ll;. LMt'Lrl U ~fl.rtrlm~lA.nMGl;.lf1.rlG~t'Jl.mUl.lf3 GlA.lA.nM;:~1'l;.tlLIl.~ ~" ~MllLfI. 
..., F K ,.,. ~" F'F" Ji' I '" (1i 

U~fl.l;.LUrtUrtfl.tUGG IJUtlA.tAnMlA.~mll. UI':lu~n rtrlnUrtLlLM.~U1LM.rtW,nMLl~' h.;:Wl;.LrtL~Wl;.l!lgU' po " f' f' :r f' ("b I .. '0'''''" ~" ~ ~F' lr I" I.,
. " ;:m, n~~fbL)!lt'GIl.l;.l!lgU'l;.LUL!A~nj:nQ'L~Lrft1't'GIl.,lnnGl!lt'LlA.~M.j:L~n,~l;.n~',Clrl~l LrL12 t'GIl.GDlf1.1 

" kltAlM.11rtLl!lrl G rl L l! ~W ~l!lA.U' l;.LULlA.lA.nMrt ~m, LlLnm, ~GIl.LIl.L~Lnf3 L~GQ.t'LJrtl~ lA.nM~Lnll.;:~'1 0::. I OPtf'P rtiOt 0 P'~ FP 

nQ.rtR,L(\G~rtG~M fbt n~t'L~Ul!l"~Ln~!J~ ~ t'L~m0~~C'GIl.M.Q.rtQ.L(\~"'nj:M.Q'~ml'~f\~lJtlf1GU;:l;.fl.t'~ 
GZ ~MLU't'~t'~m, n~rtl~n~t'L~~~~}Gn,rtU1 f3 ~1 u,tloULrtftt!JnJtlrt~'~}Gf1rtum1Lrt~W'lJrmJloL~,tt" 
JtlUtJ d\rt~~1~}Gf1rtURL~~Lrt~W~rtum~'l;.LU~WfbGEotlH.LrtL~~m' t'~{!nQ1rtLll,,\f\~ t'rllrtG~1rl~l 
~}Gf1rtU't'L~~l;.LUn.llJl;.LrtL~rtLl\,J!J 'l!lf1G nlA.'K~;:~'1m0lLJl.t'~L~n.M n~l!~~1rtl;.Wl!\;!Gp' 
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~1)1-3~ 5. )1t1~1t1U.~~)1t11\J'V1flm)Lfl~~)LL~:m1)'1I1 tI'1Iv-3U l'11v-3eJui'U~-3LtJ'U~lLL'VI'U'VIl.hJ1'UujeJ 

L?l~'V~'Un1)L~'ULfllJ 1 )vU (2 CJ~n1~'VI1v 1 tl) 
~ ~ 

'i'UJ~1a (~'IJ,,!'IJ) 'i,)1J~-ilU (2 t]~n1~) ,j1LL'lJnfl11Jtl'i::L1lVl 
" , I ., " 

LntJ'tIv-il'lh ~v'UV-ilHfi1-i1"1~L~'IJ n1'iLn'\;f!'i 1tJ~1-i1 1')11
" 

'lJvn1l1f1n1'iLm~t(ij'i ~,j1LtJ'lJ/~v-iln11 
1 51 ,870 - - 55,900 107,770 

2 14,150 3,000 - 35,400 52,550 

3 47,500 - 624 3,960 52,084 

4 54,000 540 4,290 28,000 86,830 

5 28,900 - 500 38,800 68,200 

6 87,850 1,500 1,200 24,600 115,150 

7 67,500 - - 3,900 71,400 

8 12,500 1,000 1,000 21,000 35,500 

L 4,250 9,000 - 20,500 33,750 

11t1TIJ'i11J 1111l1-i1U (2 t] n1~) ,j1LL'lJnfl111th::L1lVl .. , ., " LntJ'tIv-ilth ~tl'tltl-IJ1i~1.:j"l~L~'IJ n1'Hn"t;f)') ,)tJ~1-i1 1111 
" 

'lJvn.n1f1n11Ln"t;m ~,j1LtJ'lJ/~tl-iln11 

1 227,263 - - - 227,263 

2 58,500 3,000 - - 61,500 

3 216,000 2,000 32,500 - 250,500 

4 180,000 18,000 40,500 - 238,500 

5 120,000 - 4,100 - 124,100 

6 360,000 750 460 - 361 ,210 

7 360,000 100 100 
~ 

- 360,2QO 

8 39,000 4,500 2,000 - 45,500 

L 
2 

36,000 100 36,100- -

I 

m!JWUI!J.: 1: t.7UiUtUUvl')llYJUIIJnUlh17uuo::uu')lNJU vl-1iJ 1: 117UlUo'UJU, 2: UJUUnlt1fN, 3: UJUUJifJ,v v ,.:J 

4: U7Uyh-UJJJ, 5: u7Ui,)()fffJIJ, 6: UJIJi'WIUIJ, 7: UJIJthni 8: U71JluiiTiJlJIWUfJ UO:: L ~fJ fJUI1J .IUo'UJIJ 

2 : vl,UYJU'il7n fJt1l1J . lu~'!hu "r~ifIJl'iltJ'Jn()mV7'iJ11JInJJ ~-1lj-11Uif7JJ7 'iC)lIiUtmeJif'1J M1IJiJll'in 

'V1fl m)1-3oUl-3vl'ULL?lI'l'l1 'IXL~'Ul1eJL~'U~fr;mJ LoU1h 1 'Um:::Ul'Um)~I'l~'U1'V1 'ULfllJ LL":::1~if 
~ 

th:::?lum)ru'1ltJ-3\'1'ULv-3lJ1th:::flvUm)~I'l~'U1v1'ULmJ L-tl'U ~lLL'VIu'V1mJl'U'U1?11 ('VIlj 3) LL"~ UTU 
~ 

VhoU1lJ ('VIl.! 4) ljfll)LnU'1ItJ-3U1L~vm)'1I1t1 Lnv-3'V1nlju1'1llJ'1l'U'1I'U11'l1'V1ru ~lLL'VIWil1fltJ1'U,x"nJLlj'U
~ • u 

(Vll.i 6) LL~~u1'Uthn~ ('VIl.i 7) ljm)vi-,m)Ln~mLtJ'U'VI"flLL,,:::ljul'1llJ'1I'U'1I'UlI'lL~fl 1'U'1Iru:::~~lLLi'l'U 
\J , \I " 

eJU~. 1 'VIaul'Ul1'Ulj)1t11vl'VI" fl'V1 flm) LtJ'U~fl~l-3 VU(;I . ~-3lj)1t11vl'V1nn1)-ru~1-3LtJU'VI"fl fl11lJ 
~ 

LL~n~l'l~'1nal1d vi-,1,xc-Ja"Yl5~1~'Unl)La'ULnlJljfl11lJLL~fl~1-3n'U1tJ ~-3'liUl1L tJ'Ur.J,,~1 'Ufll) 

LL~ flL tl~ tI'UL~ tI'U~'1IeJ-3~La'U~-3 LtJ'U~lLL 'VI'U 'V 1n.;('1 ~lUa ()1 tla ~ LB tI~ fll) L~ tI'U~~lU m)Lfl~lIl)hi' 
~ " ~ 

lilL?I'UtJ1'U~1-UeH1V11tl) 
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cl'll-11'U fnllJthL~B~B'llB~~'ml'lltJ"«V'l5J'U ~1'Ui~EJdtlJ'1~'Yh fll,)1'l11"" BUl-11B L u'U 1 'U;;11'Ud 
~-!it v • ~_1'1 v . OJ .,J d ... tl • 1v !'! ~tl.,J" v 1 .j v

ll(;l~ \JJ ~'Ul ~m"1f,)1lJnU~1'UB'U1 L'UB~"lm~~ 'l::~~l'lm'i "1fLfllJLu'U ~ LV'lB"'i1~1'l11lJL 'll1 "Lmn flU 

1'l11lJ~m~J'U5'llB~1'l1lLth~1~ I ~~tJClvtt~"1 fl m') L~'ULfllJ LL" ~~1~L~'Ul1~L~'Ui11'l11lJ ~ llJ1'){1L 'Ufl1,) ~~ 
111l~I'l1B'I LL(;l:: L~tllJLtJ'I,h~EJm'jtJ~~~l~ '1 1~ L~EJLOYn::~l'U~'U'Vl'Unl'j tJ~1Il ~'UvhB1 fl 11'1 LL(;l ~ 
fll1-tl~lEJ~1'11 ~Lil~:ff'UL'UI'l1'1L1B'U ll~mh'll'ltll'lllJ l-11ni1m1lJ~1LU'UL'Ufl1'i1-tlLLUU~1"tl~L~Bm'j 
1'l1~m'HUl-11Btl'}~n ellJ m,)11~LLtJ'U~i1'nEJm~ lBEJI'l "~~B~i1n1'liLfl ')1 ~", tJ" «V'l5;;11'Udnu '}1 EJ1~" '1 ~ 

"" ... " 
'llB~ln't;Vl')mBnm~ 

L~BVi"1')(lnl1t~\~'Uth~"UI'l11lJcl'1l1"1 'UlnlJl-11B hi V'lUl1~l~'U~~ l-1lJ(i)i1l~'Ufl~ll-1~Bl-1~'1lXn
~ 	 ~ 

fOil1-tl~lmL~1 (,)1tJ1~"'VIG) lU'UtJ1nl-11tlhji1wd~'Uln(i):ff'U (m"i1'1~ 6) LL"::L~BiLm1~"'~~;;11'U'llEJ1'U, 
''In'llB'Ith ~B,)1EJ1~'l1lJ (m"iLfl't;~H1'u~1'1'UBnml'lm"iLn't;\ilH'llB'Ith) V'lU'·hU1'U'Yh.u1lJ (l-1~ 4) 

ll"~Ul'U'U1"1 (VllJ 3) i1~(i);;11'UlJ1fl~"~ ~I'lLU'U1BEJ(;l~ 16.98 LL"~ 12.97 1Il1mhvi'u u1'U1V1~th'U" , 
mUB (l-1lJ 8) lL"~U1'U~1EJ"B'U (l-1lJ 5) i1~1'l;;11'U ~I'lLU'U1Bml~ 4.40 lLCl:: 3.30 mlJci'1~u LI'lEJ~'I 2 

~ 	 ~ 

I 11 .3d 'v 	 , . ILl 'l d, II 4 Q",..J

l-1lJU1'U'Um1t) 1'l"1fli11flm"iLn't;I'l1LL"~'UBnfl1 '}Ln't;lIl,} lJlJ1n'Un ~'U'llru~'VIl-1lJtJ1'UB'U I lJ"l'l~l'U 
~ 	 " 

~1-3ti''UhJ cl'1l-11'UU1'U1V1~,j1'U (l-1~ 1) LL"~U1'UUruL~B-3 (l-1~ 2) ~\~'Uv1n~'I 2 l-1lJu1'Un~1111 ~ 
" \ .., \J \J \J 

l-1lJU1'ULu'U n 1'lltltJ''l.ltJ'Ith l1u1Li11'l1 'U1'l1'lL~tJ'UlL"~LLv n~1ml'l~Bru1~ ~'Ihii1m,}'lllEJ'lltJ'Ith 
" 	 v 

m,}1\1~ 6. ,)1EJ1~~'VI5"lJB-3~L~'Ul-1«\lv1flm,)L~'ULnlJ 1 "iBU (2 ~~m"VI~B 1 tn 

" , 1 
~L"\J 
~ 

,}If.1i'U 

(n1,}lm~I~,}LL,,::i'U\11~ 

\J t)nlllf1nl,}ln'M~,}) 

,}If.1i'U 

(1Jt),:nh) 

,}1mhf.l 

(,}1lJ'V!nth::Ul'VI) ,}If.11~il'VI5, 

il~~h\J,}lt1i'U 

\J1n1Jt)~th~t) 

'i1f.1i'U'l11J (%) 

1 227,263 - 107,770 119,493 -

2 61,500 - 52,550 8,950 -

3 218,000 32,500 52,084 198,416 12.97 

4 198,000 40,500 86,830 151,670 16.98 

5 120,000 4,100 68,200 55,900 3.30 

6 360,750 460 115,150 246,060 0.13 

7 360,100 100 71,400 288,800 0.03 

8 43,500 2,000 35,500 10,000 4.40 

L 36,000 100 33,750 2,350 0.28 

'" fJd. ... , .., , ..., .J' ... Z I I ... d ...

"!W7mMf!J ' 1: fjLOUI UmHYlUv7n'J-fljU7UIU/::UUIEN7U r).JU 1: U7lJ Uiilnu, 2 : U7Ul/fjjLnN, 3: U7UU7ff7, 

4: tJ7UyhV7JJ, 5: U7lJJ.1JE}(ftJU, 6: tJ7UJ.1"wuJu, 7: u7lJ1.hn~ 8: lJ7ulwithULY1utJ ua:: L ~tJ tJuVI.lua'thu. 
q III IV d "'c. 	 o~d lUI

5.3. 	OJALAV'YlDlJO'YLOEnDUDSlmAlJOJALfl'l:±mLLG'l~D1AYJ1Uqj'llfl1'L'llSlJEJ 

"1 n fl1 'l L~'ULfllJ 2 f1(1l OJ" V'l ul1~L~'U1vi'L~EJ'U ~~llJn'Uc.h'UflJ,}BihJ~JmLG'l~ LtI~tJUlVivu 
VI'U " \I 

'nEJ1'u-,}1EJ~1 EJ nu~l"'Ufl'U~'ULlG'l~1~'VI,}1ui5.:!nSl m"ilJ OJ'} In't;1'l11'Ul-1lJ U 1'U,)llJi5.:!'llfl1 Ill"11'l"lJ tJ'I Vi'll 
" " 

LPl"i't;~nvU1\1'lliJl'l 'UtJflv1nJ'U ~L~'UV'l1~'VI,)1Ui5'1cfftJ~1ti'1'l1'Uvi'1'Um,)"-3'V1'U'lleN~L~'U~-3LU'Uvl1Ll'VI'U .aU" 	 , \J 

Ln'l:±lIl·m'iSl1fll-1~U1'U~1.:! I L'll'U OJ,}'ll1I'lllflCl'ULl,)'I.:!1'U ,}lfllLlJ~~~'Uq ,)1fl1~EJ EJ1nl~l'll'llYl'tl LU'Ul11'U 
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Elt~UG ~t-Ll!ln.Ln.rUU'Gr&LnUl~!mM.RU~hGlAnM.n.utElU,~rmfl,nEl~fl.1U~" ,,~ I fl' ~ .. ,..., ro .. ,.. F"' k no f" "f" 

~lt-~l1t~ r1.L~~LA.n.LuLrtntnL£!LrrlL~~L~n.L~lA~I!t'~m~t'Ln.El~l ~ t-L~Lfl,L~LrElL~G~n.,YW~1knEl~1 

~1t-,l3n~1~ t~1ml!.rtQ.Lr,tn.~W~mt~l!tLEomLt~t'L}~!.LUULI!UGn. ~~!.lt'L~G n~ULrtn.~',NL~t'Gfl,~ 
A' ~ 

~1~I! t-L~L~Lnn.L,Cbnp.'fUlt1.t~Lnfl,n.l!.I1Il.L~~nr~t'Gm~t-Grl.f1.L,Cbftlt1.~1uLfmt~nt~n~lt-~ t-Gm~t-Grl. 
r1.L,Cb~It1.n.~n.rl ~,Gp'uLrt1U1t1.t~Lnn.~~I!L~~~Ell,!'ft1.~" 1Ut.1.t~Lnrl.~L~LnnL,Cb~It1.t'Gfl.n.l!.rtQ.L~L~n.L!.lA 

" " " n~1L~tL~ut'pVi.nl,!n~1~[J G~~rtGEon.El~fl.1um'~LU~~'~1n.~1~L~n~1~11:'~m'~l:'pIt1.Qlwu~ 

Elt~ ~n.(mLn.l1Vi. " p.fa I

" . i:'Gfl,!.~RUH.LUL,\A!.LUn.n."fl.!. t-~n.L!.lA.~1rltp.I:',l3t'~rtu. n~t-~uLft~n.L~nlnR.I1l!.Lf;\t'Gfl,rtt!.M.LVn~' . 
~ ". 

~t L,\AP.n.n.1'fl.!.rt!.WI!~~~!'LUt'l?! n.,ttL!AmL,Cbftlt1.n.~~ml!.rtl!.Lf;\~n.mG fl.U l1nll-~~"l!t~L~n.~,~LUN~~1 

I1Lrt~LI'~lA. n.Ln.I1Vi.U lA. I.. rtG!.~LlA.;~"n.GULrtn.n.l!.ml!.rtQ.Ln lA.n.M.h.~!.!.LU n.utEl U'lA.rt!,!'uI!U~HLU p t f"' 1'1 I ,,0 I X' I I.-r' K ,... F' F" ~ ro 
f\ f\ n... 1\ f\ 

~f1 ~,ft1 L ~tL~Ut-p LA.~n~'~[Jf1~l n'yn.p.m~uLrtn~n.L,CbftVi.I:'Gn.nl!.rtJl.Lr,t~n~n.~w~'kn.f.l~'~ln.L,Cbftlt1. 
.. 1\ 1\.. 1\ 1'\ 

UlA. ULI!n.~'~,t}ULI!UGn t'~~t'rt.1.'1L¥l~~"~Lnfl,t-~}ft\t',l3~'1 n.l!.rtl!.Lf;\[JnL,CbftLA.n.tL~FG't~~"L~ 
1\ .. 1'\ 1\ 

t L ~UI:'pLA.El L~n~'~~f1~1 n~uLrtt-Gml!lI:'Grl.nl!.rtl!.L f;\~n.rn.'yW~1}nEl~mEl ~f1.' U~1'~1n.'yw~mL,CbftLA. 
" . n t n~1t:JL~n.M. 1!~~1t~" ~}Gn.rtU1t'L}~ULI!t'~It1.fl.!.~t'tp.nlrt~m~mUJn.G ~~~11~U1 t'~!.LUU LI! 

n!lOttb>L[\t'GllOjtjgL~ttLtg~mm!lOttb>L[mumumuttU:~n:r:lm,LU 'v'S' • ro 0 I I'b f"' no I ;"I p;r 

(8u nl?)s-+no) t'L!-UN_n.tEl L~~1.,r1.R.nl~~fl.E-litt G~mn.1'fl.~ 
" A

n.kfl.~LU~I!LG~~" n.L,Cbftlt1.n.~~mlrt~1rt~m~ElLElIl.f1.1L!\~LU~I!LGt-~ ~1nG~1tkl,!ll:ru,(l-G~t.1.~~RU'~LU 

ll:fu,(l-L,\A~LUn.'yE-t.~Uh~!.fl.lH.LrtL~,t}~itl1~lA.Ln.lA.n.rtt~rtU1L~n.~t'G~m ~1fl.1~rtum~1!.LU~~ 

n.f),ULrt!.l!lRU1!.LunL~n.lA.t'~~LUn.Ut8U' ~ I't ro F' 
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1 Ui.'hU'lJ€l.:J fl1'H1tJU1 b~€l'l A11lJ ~h~'ru'lJ€l.:JU l'1flJ'1fU ~u rh~\~'UHi\1tJ'U1 b~ tJlnU'1fUvlbb":::
" &J, "\t 

~l'Ul'Ut-J~t-J~(1I~i1fl1'}lnUb~tJl tJl'Ufl1'n~V1f)EJl(j)tJm.:JLL{;'l :::tJl'U fll1iK.:J Lfl (1I~'l~m1lJ LL(;1::; bb 'Ulf\(j)'lJ€l~~ 
L~'U'ill flVlllUl'U5'U 'l lV1EJ1I'1iK'lLfl(Yl~fl'I::iru::;fll1LnU'lJ€l'lUl~Lb(Ylfl ~l'l n'U (m~~ 23) e:r b;;1'UUl.:Jfl'Ubf)U 

~ ~ 

'lJ€l'lUlbb'UU'V'lmVitl.:J r:11Vl-rU nl1 u'11.fl fl1'Ufl-rlb~€l'U 'lJru::;~e:rb;;1'UUl..:Jfl'U1 iU1::; ltJ'1fU'ill fl~(YllJllJlflfl rh 
~ 

VI'1l1'UUl VI~€lUl~fl'UUtllJbnU1.ulJ~bbVl..:JVI~m~V1b~ml1lJl'llltJ dJm1'U €l81~hnmlJ 'illflfll'liK':)bfl(1l 

~Ul1e:rb~'Ubuwil1 bb Vl'UVillul'U~lJ fl11lJ1L~ tn n'UU1'1llJ'1f'U mJul..:J fll1bnu L~ tJ1Vl-r~ tJ 1 fl11 'U bfllJ'U €l {(j)
'\J \I \J , \J 

ct ~I 1. 11. 1 d"" <'i", , ~ v .,J 1v Jf 1v'il.:JLu'U u 'U'JuLbUUVllJfll'JbVI~€lVlWmlmUl'l~l'Um~B VI?lllJ11fJVl'U?lm~ V1 
~ 

1'U'1h'l?l~tJVI~'l'illflL~'UbfllJfl1U 2 'l~fll(;1 lVl mfl'J11'1€lTIUl ElL ~lJb~lJ c1 'U3il'U::;Ufli~tJ) 
b~tJ1n'U~~~1'U11tJ11'1'illfl'!JB..:JUl «(Yl111.:J~ 6) 11i1fl11lJr:11F1rumh'l11 lV1tJtJflvllmjl.:JVlllul'U'Uli,n 

v ~ 

LL"::;Vlllul'UvhillJ~lhltJ11'1'illll'lJ€l..:JU1~':) ~1€llJ nu tJ fl I'll €l 8 1..:Jl1Vllfli1UruVilb ~ €l'l'Jlfllt-J(;1t-J~VlVll~
~ \J v 

fll 'J Lfl'I::im(Ylfl~l bfl~mm EJ.:J?lllJ1'JfJ~~~lmVll'l'illflUl'1flJ'1J'U11'1 ~..:Je:rb~'U~..:JVllJ t'I L~'Ul'1rw LLfl::; Lill'il 
, \J 

A11lJr:11F1qJ 'U€l fl'illfll1Vll..:JI'll bb Vl'U €lU VI. Mb~'UU'l::;ltJ'1J'U1'U fl111ibb'UU~1~B..:Jl1nuUflL1EJ'U1'Ufll'l 

b~tJ'U1b~B..:J fll'l1iVl-r~Ellm€lcil..:J ~..:JV'U L~€l.:J'illm i11 'il11'1~1 tJ LL{;'l:::lJ €l~ b~'U.fll~ Ill'l LtlUVl-r~ Ell f1'l'illfl 
\J 

fl'UVli.'ntJ'l fl'U (.fll'V'l~ 23) ~..:JVllllhh:::l'l€ll'il'Vh1~'!JB..:Julb'il1qJb&i'Ul(Yl1~~mJ~Vl111~'U 

mwVi 23. v11€lcil'l~fl'\::iru::; fl1'Hf)U'1J€l-lth 1 'ULfllJ~..:JlJfll1lJbbVlfl~1-ln'U1'Ubb~~::;Vlllul'U
'U 

bbfl:::i1 f111lJ LLVlfl~l-l n'U (YlllJ{] ~nl" 



~n.l!.!ln.Jtl:::!.fl.Jl.rtR.LI:IJ.LU~~~LU~LIAU'L11 LlI1.n~ rtl~:::~'1 

~8ml!lntE1:::~r1.G~1[1L~[b~8~LU::~11~8mm~::~~LUlt!LULrn~n. "vZ ~M.LLI 

~GmJl.rtp'~GIl.~l2LlJ LM. ~~r1~lll.Um ~LlAm11:: ~" LlI1.fu r:~::L~I.!' ~~LU~f':l::: ~'mJl.rtQ,Lr,m1n~~~1 
~1ULr1 G~~~n.~l[1~mjl,rtQ,~8fl.~Gml.!lntE1:::~[b~LU~f':lnL~r1L~~LunQ1p.GJl>l~n1LII1.GP.1 n.kIl1.L~ 

vZ ~M.LlJ~~~~m1p.~lp.M.tk!LUL[1~~n.[1~l n~uLrtM,Ll!M.~1 

rt~Wt!\Jrtl~~~tL.tA8~1 l.::[1::WQ1~}8n.rtU1~~~~~L~~LUo:)tltWL[1IA~~~ ~~LrGnQmJl.rtQ,:::1:'!!.!l11~81l. 
~~L~G1:::: m1 l. ~L!.!l LII1.IU r:~~knr1~m[1~[I.1um1:::1:'!1WL~[b~G!;'LuntG~rtl~rtLtl.!~trt!;'Wt!\Jrtt~~L~n.M, 
~8mJl.rtQ,t~[1t)tlLII1.IU r:1l.Um!;. Lunt(J!;. LrtL~rtLll.,l::~11LlI1.fu r: ~GIl.M.LlJnLlJ}.H1. L)tlntn.Jl.rtR.~G fl.~Gmw 
n tE' :::!;.[bU u n.~ l[1~' rtum~'~~111.r1 Gr rt~u[1U. [I.~8:::~" t-G rt~ rt~:::U LU rtU U1Il\J ~~!;'LU U Lt! 

N!mt.!lLM.Ni\tLu~LIA(m,::mmp;rtb;c('l~GIl>CIl1.~n:M>LV~n:UWumom-tthi1t1tLU "S'S F I • ., h" A F' ~ I ~ F=r 
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5.5.1. ~.J~fI'U (Yf7Jtl7U) ~eJ.Jm~7mnVlifu7uih"lf1l"lfU 
v • 

1i~ m1m~~lJ~lJel'l~~~~'UL~lJ;{'U~1 tJ m1i?1~''1LL1'1U'U~la1 v 1 ~n'Uer11lJf1 ~m1lJ1'U n11 ~LLa 
V1-rVitJlmUl1lJLLa~~'Ul5Yl'll1 'UU1'lllJ'll'U ~'11~-ffU(;\Wh~'1LD'ULV1~\jrl'\..,;j'l1~m1~~tl1:::'lllJn ~lJ ~yjel 

11m1lJLihvllJ1ml!~el~~~'ll11Ul~LL~a:::YnjtlTu;{el'ln11~lnUI'lllJ'll'U ~'11~~a~'1d ' ,
\J , 

ul'U1V1~\l1'U (Vll.i 1) ~tl'lf)111~iJul'lllJ'll'Ul11~~nVl~1'Ulll-ffth:::ttJ'llU L'Ii'U V11'11el'lUl 
\J '\J 

lJl'Vilell'VI11 L U'ULLVI~'l~~(;\tltln'BLv'U -rn~lmllJ'lilJ~'ULL(;l:::(;l~m1~t~n~el'U, 
Ul'U'UruL~tl'l .., (V1l.i\I 2) ~tl'lf)111~ul'11lJ'lJ'UtI~eJ~lvlthua~'1ItJ~, , 

Ul'U'Uli?11 (mi 3) ~eJ'lf)111~G1U'U~'U'U'l'Utl1:::mru1'Uf)11'VhLL'U1n'U 1 vl ~el'lf)111~iJf)11
\J , 

tlanthLi?l1lJ tvwtl1~HtlJ lJ:::rh tl1:::vi an lJ:::'1IllJUeJlJLL(;l:::V11ItJ LU'U~'U 
\J \J 

Ul'UVi1.ullJ (V1l.i 4) ;{e)'ln111~iif1'U~LL(;lUI'lJlJ'lJUL~lJ~'U L~el'l":illnf1'lJ~~LL~mjii~I'U1'U
~ \I" \I \I 

-WeltJ ;{el'ln111~i?lu'U~'U'UL~eJ'l'lU'\.h:::lJlru LLa:::~tl'lf)111~ii;{'UllJlJ1n~'U 11lJ'~'l"'l L~1lJ, 
1~iin11t1(;l n~'U11J'llltJ L'Ii'U lcJ11nLLa:::Vl1ltJ LL(;l:::~el'lm11~iitl(;l11UBI'lLn'UJ'lJ1n~'U 

\J 

UI'U~1tJ~el'U (Vll.i 5) ~tl'lm1t1anuIL~lJ t~tJeltJlnL~iJm1t1IWVi:::tJ'lL.ullJltl(;ln1'UUI"\I \I \I 

'lJlJ'IJ'U ~el'ln111~Ul'1flJ'1f'Uiifl11lJtl~lJ~lJmru t~tJeJ1viJn11LVil~'1ItJ1tJ~'U5t1~1 
, "\1 , 

UI'U~1ml.iu (V1l.i 6) ~eJ'lm11~iinI1t1(;ln~'U11JVI~LLV1'U~'U11J~()n~nael'U~~1tI LyjeJR'U
\J \J \J 

fl11lJel~lJ~lJ'U1ru 1~Ul'1flJ'lJ'Un~'UlJ1L~tJ1L",ijtlUL~lJ LLa:::~el'lf)11eltJmru~'U1'V'IUI 
, \I , , 

ul'Uthn~ (Vll.i 7) ~el'lf1111~iin11~U'U~'U'U~'U§l1Jr:11Wr'UtJ(;lnVlVlLLV1'ULL(;l~~el'l n11L~ii 
, \I "\1 

~'U5Yl'll~~ IlJl1Cl Ln'Um-r'U tJ1 :::V11 'U LL(;l:::'ll 1tJ1~liI (;l el ~~'1t1 
ul'U1V1~l.h'ULVlUtl (Vll.i 8) ~el'ln11tJ(;lnlcJL~tl-r'UtJ1:::V1TUVl\lel11J lvHJeJ1vtl(;lnLL'lllJr1'U

\J \J \J 

~'UllJv1tJ(;ln11 ~u'lm1L~iiL~Vl1'UUI'1flJ'll'UlJln~'UL~el11~'Uth:::V1I'U LL~ :::~eJ'Ifll11~iJ
\J , 

~'U11JlJ1n'l L ~el1~LU'U~eJ~'1Iel'l~(;\lLLa:::(;l~m1:::l(;ln~el'U 
~lmltJ(;l:::L5t1~il'l~'U ~1t11~-,hVlnVll.ith'UiiFl11lJ L~'Ui?lelVlfl~el'l n'URtl~tl'lm11~UI'lllJ'll'U 

, , \I , 

iifl11lJtl~lJi?llJ'U1ru i?lllJl1mn'U'1Itl'lUll~LLa:::tJ(;ltl ~1'V'IUl ~'1dl~ii fll1t1ILi?I'Uelfl11lJ~tl'lnT~'1Iel'lVln 
, \J , 

I... I d. 1 d 1'" Q old" :; '" .1.:"1"'· d 1" Q.I I 1.1
"'lJU1'UliItlVlu1~'lllJLViel VlLn~m1LL(;lmu(;ltJ'U'1IellJa vln'U'U lJf)11~1 uLu'U'UliIWIlLVitl 'lltlfl u11tJliItl u 
\I" \I 'I 

5.5.2. tJWt17,1,nVlifu7UU7"lfllYfULLfI1f1::U '11\} LLfI::LL U?YJ7.JLLnL'if!U~::v}'UYfll'lfU". . 
"'~'1":illnm~1:::'ULUIVlmmL~1 iVltJ1 m 1~!PilLu'Un111~~11lJnvm1lJiLI'l11:::~~mViU ruVlI~ 

Lii~~'UL 'UU1'lllJ'll'U i?lIL ~(;\'lJtl'lihu""~'ln~11 11lJ~'1~ILVlliI~vilL~~1l1ViUl'lJlJ'lJ'U ll.iL U'U1~mlJ , "IU , , 

_'1 d:; 1v ..; I v..:1 n d ... d
I

LulVllJltJVlliI'I 1 'll'lLLliI(;l~VllJU1'UlJn111~'UuruVlILLa:::LL'U1V1I'lLLn 'llVlV1(;llnVl(;lltJ ~'1m11'lVi 7
\J , ., 

"'V11UuruV1,~iimw/~~'lmn l~LLri l'V'1ul ;'1iim11:::UVlnVll.iul'U ~'l~~l~':hLiJ'UuruVlI~..,,, ,,, \I .., 

r:11Rru 1tl'l~'1lJ11~unuruV11'll1~'lUtl1:::lJlruLLfI~eltJmrul'Un11i?1~''1LL 'U1n'U 1 vl LLfI:::Uru"" m1umn 

L.ullJ~l-nth:::1EJ'llU":il,n~''lllJ'll'U ;'lii~'1m1'Um~L~tl~Vl~'U11j' (vY'I":illn'll11,Jl'UL'UVll.i"Ul'ULL(;l:::~~n, , , ~ 

VI~Ul'U) ~n(;ltl'U'Q~n~lcrnVl11'\J ~n"tlULn'U'1Iel'lUl1~tJ'qlJ'lJ'U1l.im~qjlli1 LU'U~'U LLfI:::iiuqJ",,5'U1 ~ii 
m1Vi~O~1~un fI'ULn'U'lJ B'IUlt11'lJEJ:::lJl~~ ~'UtJ1~lJ1ru~ 'I1u i?I'U'U1l.i~B~ fI ~tl'l n'U ~l'U1'UtJ 'j :::'lJl m 

'IJ , 

'1Itl~U1V11tJ1nL~tl'l":illnf1n1vlU1L~1 iinI1Lc.Jl11'\111 1 ~Ln~i?I:::LnVllyj(;l n(;lllJ Ul'lJlJ'lJ'\JeJtl~~n'U~'U~ 
~ , , \J 

In'l:W11Vh1~rln'Um nLL(;l:::1~-rur.mm:::V1u~ln n111-tli?lI1LFlm'Un11Ln~liI1 L'Ii'U tJlt111U1'lfYl'lJ rntl11tJ 
\J , , 

LLlJfI 'I ~liI~Yl'll L u'U ~'\J LLfI:::i1 qJVll~~111EJ~tln11'111 V1f1'U~LLflUl'qlJ'll'U 
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d ."1 d Q ~ 1 .'1 ~ 'I ...
1'l111'1V1 7. uCUVllV1LnVl'IJtJ tJ ul'l1lJ'lItJLl"~lLtJ1V11'1LLn ~ '1.1 ~tJ1~VI'U'lIlJ'lItJ 

~ , , 
,oJ 

ilNVI1'l\J':h!l~'!I1.J'VI~V1 U1.J1V11·:UU1I.'!J1::~U,,!~'!I\J... . 
1 lvhh ,)1U,)1lJ'!ITnJ,)1.J'!11Vnuvh ~LU1 nulvi rlr)"U~~LLii'-3 

L~l')::'h"h1vlLiiVlvl'lVl '!J tlfl11lJ~1lJijmnnRU 1 U 

,!!lJ'!IUlJl''lI1UnU~u1vi 
amw\JVi-3'llv:: i1n!]'lltl-3"'~u,)u 111lJ~-3'l1V:: i1n1')t1fu iHhu 

tb:ln1f'1H LL~:l~tl-3'II1Vn\JC1 tlVl"tl~LL~ 
2 lv1th LLm'lI,)::~U'q~'!IUbJ1vi' L Vl,)l::L~UVI1-3hJ~\Jlvi 

L~uvI1-31t1al\Jln 
~ 

an~tluVi-3'llv:: LLm'll,)::~u'qlJ'!I"IJbJ1vi'LVl'il:lhji'lfl"IJ~LL~ 


3 
 lv1th~f1~llJ Vln~~'VI1'l1rNthl"IJ~~LLii'-3 vl-3 n!]Lnru,,1"IJ"'~Ul"IJ L~u'VIlmmnl,)lJ1~-3t VI"\; 

~m::vllfl11lJijVl 
r~ _ X d ) ~ ~ tI d. ~ lv1'11IVl nJ,)C1"IJUC1'4U-3\J 'i:lmruVlv::VllLL"lJ1fl"IJ \I\-311,) EJllJtlUmVl"IJ~1,)1vVl\JVlth\l\~uVl 24 '!I1tlJ-3 

«()liitvI1'VI 11th U1lJ1 ruLi1Vlv::~Vln-3lJln) 1 ' .. tJ"IJ'lf1-3LVltl"IJ n .Vl.-LlJ.V. VJfl 

1--------, -.... .--~- ... ..r d .., 
 .._­

\JRRni11VUtlfl'VIlJ\J1UL'lIllJl",lntJ 1 uvnJVI LL~1 
 viilvi'Vlf1 L Vl'il::'!J1VlRtJVlLL~ 
" ~lvllnlV"VIfVlVI~'i{l1 L<UtJ i-3'llEJ::tl-31u~tJ~ 

LL~::~Vlnii'lcJfl"'11U 

lv1u (~ Q .. of d "
4 1 lJmnVlL1~1f1~1-3RtJ R')tl1JR~lJ'(jUVlml-3) m'ilJm'iUl'!1lJ'If"IJ'Uu-3'V111ul\Ji'lLV;V-3 10 n11RU, 

" 
Vhll1~1Vtl::l'ilJlnllJlvi' ~tl-3']WlmU1UvhLLlJ1nU 

lv1 LL~U,)::C1UUty'VI1'!J1Vl-3UU'i::lJlru--- .. 

l,Ji1RtJVlLL~ 1,Ji1L~lJ;~-(;~1ultJvhlJ'1'Ii 'VIl"V11-3LLm'll1vi'vln" , 
m'ilJnJ,)"11,J~1vVlLL~ ~u-3']l-3 LL~::hIAum'"lJ1v 

" 
tVl V~1tJ1"''llv::UVl f111lJ f\Jel Vl'!l tlU111f1'i,)lJ m'i"1) 

.. _---- -----­
l,Ji1L~u~lJnii'1 (vi'tJ~:: 2-3 U1V1 a-3~UltJ) 'VIl"V11-3LLm'!Jlvi'EJlfl 

..,._._- --­ - ------ ';-:;J 1 " n----~--- ---

iit~\I\1mhlJ1UlJlfl 'VIlf..1L'!IV1'!11tylJ1 'VIfI11lJ,) tJn1WILLtl 

5 ~1-3~Vlftlui1ilru'VI11vlth ~VlL1,)VllJL~tl~"i1\lm1Ul'1flJ'!IlJllJ~vlLLii'-3 
r ------'-"---- -..':'---- ­ ------------!--.--.------~.------

'!J1Vl-3UtI'j::lJ1ruC1um' UlJVlLL~_rn"\;lUl L'Ilu vll "i::VllJfha-3f1u 1 u",~'Il1VnlJvllLLlJ1 nlJ 1 vlLLn::~U1vi , " 

LLtJ1 ntJ1vi 


_. ....----- ----_._ .. _­ .._._ . '.__._-- _..- .--- --­
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BU\9l.1'Mci'lhu\1::LU'U~\h::?fl'U'Il'UL~EJ1nU LB n?fl'i'il'1ff)1'i vil1t.1iifl'l1lJotll1l L\1'Ul'U n l'i~111 n WU l'11lJ'I1'U 
\I , 

lJ1 n ;fi''Uni 1~ Li~h..m ~ 
\I 

.J' cu CI. '" U ..., 1 ~ v d..., cu
'UBn\11n'U m'i\1111 n-:u fl'j'il.J'i::l1IlJ?flJB'I tI'I?fllJ1'irl?f'il'1fl11lJL 'll1 \1'Vl rl n \9l B'I Ln tl1nU m"l'llB 'iU 

" 
n1"l?f,rU?f'UwIUth::l.JlfiJnl"lvilLL 'l..nn'U 1 W-:Uln'V11'1 BU\9l. 1 Vlci'lh'Um'l:: L UI1ILvn1",1'lXLnl1lnl"lLLn m U~tI'U, 
fl11lJ1'vil'10) L'li'U LL Vlci'l",,rU?f'U'U n~11l!L'vivnwuanth "l1lJ(i'li5n1"lUan~nVl'n'U~'Mn1t1fl'UU'Iii

\J I , '\J \J 

fl11lJL~vlTUanl'1"WLlJ~11Ihl'1l'1 LLa::U'ILUI1ILvn1",1t.1L~'Uu ru'Mlua::oUmi1nl1l'llB'I LLvia::'Mlhhu 1 'Un1'i 
\I "''' 

~l1ImTlh'l1lJ'I1'U "l1lJ(i'lU"l::L~'U~5'11lJLfltliim"lPim:n L'li'U w'Ul5umvi1'10) 1'ULLlJJ111LLa::ulJJ1"'1'll1 , , I 

5nU"l::L~'U'M,j'l~iifl11lJci'l~qJ~v\1::vhv ~1'11"l1t.1'Vlnfl'U1'U'1JlJ'I1'UL~'U fl11lJci'1~qJ'llB'Ith'1JlJ'I1'U 
LLa ::'V'I1'BlJ \1 ::I1IUa'Vl1'V'1 tI1 nTlh'l1l.J'I1'U1'11 tI fl11lJL~lJh 1lJ 1'1v'lii vliJ "'~'U~1'1 L~B'I\11 ntl1'11lJ'I1'Uii 

\I' , 

fl11lJci'1~qJvivm"l~1"l'l:al\9l LU'ULLVlci'lV1'M1"l'llv'lfl'U 1 'U'1JlJ'1l'U~"'llJl'~moU11tJlitJ"l::LtI'1l'U1I'1v~1'1 Lvh 

LYitJlJ Vlln"'llJl"lelvil1t.1'Vlnfl'UL~'Ufl11lJci'1~ru'llB'Ith'1ll.J'1l'U m\1\1::'I1l1tJclci'lunVl1'1 LL VI'ULLa~I'i'B\I n1"l , ..,.. " 
v'U1n~1t.1th'1llJ'!J'Ufl'l v~vivl:u LLvifl'j::U1'U~~lLu'UI'i'B'I1oU"l:: tI::L1m~tll1'Ul'U 

, , \I 

G1I11VI1 fJn\1f)'j"llJ LnlJ?f1lJU'Vl'U1V1"'lJlJ~LLa ::m'i'i::l1IlJ"'lJv'ld U'Iii~1'U'lh tJ1'U m'i~lLL'Un~iicl1'U , , " 
L~ moUB'IL~lJ L~lJ ~'1~iicil'ULM tJloUB'Id\1::iicil'Ur.J~n ~'U1t.1LL'U1V1l\1 ~1'11LL 'Vl'U'llll'Ul'U11'1i'1111~'UJ'U 

" 
'lb~"'Ufl1llJci'lL~\111'1 Ll1ItI~i~tJl~~uri''UoUCllJa LLa:: "'m'U~~l1IviB L~vU'i::LtI'1l'U1'Uf)1'il.h::"'lWl1'U 

" \I 

vivhJ1'UB\J1fl~ tl1ltl~iicil'ULMtJ1oUB'I~'1ncil1LU'U'MtlltJ'Il'UJl1fl1lj ~'1~" ~ 

ci1'U'llB'Im'i~l1IvllLLt:-J'U 11'1LLn B'Ifin1"lU1'Ml"lcl1'Ulill'ua1'Mcitll'U (BU\9l.) 119 'MlJ 2 Iil . 
\I 

1'Mciul'U eU1t1'1?fl -:u .tll'U 55110 Lm 054-782-534 

"'m\1L'V'I1::'lilfl~11,j~'1V111il't.h'U VllJ 3 ul'U1'11Lnl1l Vl.1'lltl",m'U B.Liiv\l \1 .'t.h'U 55000 
" 

lV1'i 083-322-0003 

ci'1,rn~l1Im'i'Vl1'V'1tJ1mth1lY~ 3 ~l'lllLL'V'I~ mlJthW 140 fl.v'Umn\1Lnl'1n ~.thLblJ~ v. 

Liiv·m'V'l'~ -:u.LL'V'I~ 54000 LVI'i/LVI'i~l'i: 054-627-143 

vVltll\JlLt-i'l'1l1~LLlJ-:U1lJ 35 'MlJ~ 5 Ul'U'lXltJ'Vl'ilt1lJa \9l.JltJltJ B. LLlJ\11lJ \1. tll'U 
, \I \I 

55170 L'Vl"l 054-730-040-1 


ci'lUn'l1'UtJ'i::lJ'I~'1V11I11tll'U 193, 195 rl'U'UvU'U\iI1'i(jVl5LI1I'1l \9l.1'UL1 tJ'I B. Liiv'ltll'U -:U. 


tll'U 55000 L'Vl'i 054-710-576 L'Vl'ml'l 054-751-428 

Cl~1'11'iRVlllJ LL111l-:u::iif)1"lL1t1'U-n'U'i::tJ::«'ULnl1l~'U"l::"'ll'1 ~LoUl~llJ n -:u fl 'i'ilJ nuuni~tI LLvi 
\I \I 

m"l~l1ImlJml\1~tlU1'U'Vll'1tl~U~~11I11iifl11lJ~lLU'Utl~l'1~'1Ll1ItlLu'V'll::1'U'Il'Ul~m:a'IWVU 'Ul ~'1J'U'ii'l 
fll"l ii fll"l ~ I1IVl1lJPi n~l LMtil nU fll"l '111 fl11lJ l''M1 BoU B \9l fl a '11 'U~tJ"l ::'1llJ1tl U nu~1 t.1LtJ 'U"lU5"l"l lJ 

" , d.J \J 

.J' cO ~ .d.., .,: , .'1 .'1 ..,J" 1v 
'UBn-:Uln'Ufl1"llJm'il"ln~lLntJ1nUn1'iL'V'IlJlJafll'llB'I ul\11n ul'1llJ'I1'UL'V'IB?f"ll'1"lltJ 111" , 

5.7. LLlJ1Y1J'Imil-ffLk'\JU5i1aB'IluB'Ulfl~ 

\11nt:Janl'i~l1In-:u n"l"ll.J 'V'IUll~Lci'Uiifl11l.J~'1'V'1 Bh1'Unl"l~l1In\1n"l"ll.J L~B'I\1lnnl"lH 
\I 

LL UU~laB\I~llJl"l()vil1t.1lJB'IL~'UJl1'V'1~Lnl1l~'U1~~nilm"l~I1IBmlJLL'lJ'lJtJn~vi'11tl 'ii'lii fl11lJ I'i'B'I m'i 
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bvna1~v1.:1v.:l 

,Q,Q.Jf'd oCt..f.., 	 .. 1 cI ctXQ"
v~UUVI 	 5~::: ml'VH'l'V15. 2547. elO EJDlVi 01'H1:::£'1lJ51~fll'j\mlU.JlJ1e"ll1DlVi I.l1UtlYilJVJU'lItl'll:::1JU, , 

ULJI·\'U1'V1tl'leJ1JJii. lV1tl1UVil.J15-tJ1 qJ qJ1lJ'VI1Uru;;(;1 ~1'l11c;rml'V1 tJ1 flru:::1V1tJ1el1£'1 (;1 {. ...~ 

vW1"'101rulJVl11'V1EJ1~EJ. 

"lllJW U~~tl~O~U LL":::£'1fl1~ Vi~uVio. 2551. Lfl~'1~{1'1lL~:::m,,:a1DlViLVliitlvru~u'!Jtl.:J~'1fllJYi"ll
" 'v 

... , ~.. • OJ .. 1 '1 1..1 IOJmL1ru~'VIt11l.JLl'N"ll1V1~BEJBU'VIl.Jl.J'VI v'l'VI1~L"llEJ'I VllJ. U btJDf111 1:::0BUOl'H 1:::'qlJ'VI1'1 
c.. ClI'" .. :::..J U .. 
1"ll1011'l1tJ'IlJyn1'V1EJ1"m01.:t(;11f'l1~m flAWl 46: ~1'l11£'1m (;1EJ011lJi'!J~mll"::: 
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