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~~'Ull9i''Ubb'UU Ul'U b~8'Ult11 'VI l'Ub"lJ\9l b'VI A'Ullilbii8-:J (;jlJ'VI1(;j.:) 1'111lJ• 
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" " . 
3. 'U'VI(;j1t1&tl'\lI-r'U~'U~Vil';i. " 

'lJYl'lJ~'lJ'U f1ru~erl~mb(;l~m A 1~-;l1~ n'UA~ b~8nul'U~\I ~mVY(9),J'lYI b tJ'UJJ\m UUUI'U b~eJ'Ul ~1 'VI 2." . 

U';i~bilVl AeJUI'Ub1eJ'U1VlCJU';i~bYH1J ~iieJlCJnll 245 U nUUI'U~'U~'U ~ii\JruViI'VI';i~1'V1'~~bb(9)"lJI\9l'VI'U'VI1'Ylm 'U q qQJ, 

nl';iU1UU';i'l b~eJ\I~1vi\ tJ'UJi''Ubb uuul'\.H1eJ'Ul~1Vl vr'l1'U~I'U';iU bb'UU'VII'l6'ltn\J\9ltJ m';ilJbb(;l~ n';i~Ul'Unl';i, " 
-;l1~n'U6'l11'l l(i1 tJf1Jl~-;ll~iimnnVl,jltJ':)I'UYfeJ':)~'U Vl'l11tJ':)I'U';i~~\J~':)Vl'1(i1 eJ'lA mVYWJ'UlbeJ n"lJ'U~-;ll~n'U btJ'U 
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b1eJ'Ul'V1tJVl~.:)'ii~':)eJtJ1 'U"lJ~'lJ'U1(i1Vl~':)Ul'U ~1'UVlUI~(i1f1(;leJ'l\>l1~ bb UU1 U';ilru b~eJ'l~lm1eJ'U1VlCJVl~\l-dii~eJ~ 

'U '\ 'U 'tI 
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?lrnu\9ll'Jm';i~lVlI'J illtJ1JJ1f1';i'lnl';iVYWJ'U11'lJlnl';i \I'!Al 100 U ~\lbi1'U?I~f1J';iPin~lb~eJ'Ul'V1tJVl~\l-d ~ltJ, 

16fll';i~I';il\1 1,:)1(i1 bb(;l~vy(9),J'U1Ji''U bb UUb~8nl';ieJ'U1n~b1eJ'U1'V1 m)'Uiiflrufl1'V11\l1(9),J'U 5';i';i~'lJeJ.:)(,'1~Vl';i?l\lfl';il~, , , 
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q \J 'V \J 
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QJ GU ~ 'U '\ 
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\J . 'I \J 
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'Yl1t1~11Xnl';i?1UU ?1'U'Uvr.:J~I'U b'VIflUfi 1'lJ1 nl';i bb(;l~ b~'UVl'U bb(1~ nl~.:Jt1tJ1 'U.rr'U(i1 t1'U nl';it1t1n bb UU nl';iU1UU';i.:)
'I '\ 'U .. 

'tit1~bb'1l~b1eJ'U1VlCJU';i~ b 'YlM 'U'lJ~"lJ'U bb(;l~ nl';it1t1nbbUU'lJ~'lJ'UU';ilf1\1ln'lJm b~tJ (Waste Zero Community) , . 
~IVi1U'lJ~'lJ'Uerihl c.llJlUt1 CJ ~ii fll';i';il~ n~~ b~t1~.:J'Yll(i1'U beJ.:J bb(;l~iicil'U-;ll~1'U nl';i eJeJnbbUU. " , 
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Yr(9lJ'Ul~mjml'1tJ bb61~'IllJ'Il'U~tJ~~?ll'Uf1l1lJbu'U161 m.nlt'ltJn'IJA11lJ b u'UVle)"l~'Umh"l?llJ(9)61 bb~~1~b~e)f):ij"l~1(9)" , , 
?llJVI~?I"lmllJbu'U~'U~~r1'\~n b~e)"l~l m u'U:ij"l~l(9)~iib{h~lJ1tJ1'UYr(ijJ'Ultl tJl "lmllJ ?I lJ (9)61 n'IJfl1Jtl'U-rn~Vll"l, , , 
II~ JlJ 'Ill ~ bb61 ~ ~'UVI-r'W ~Vll"ll(ijJ 'U II~~:u 

1'Utl 2552 Aru~?lmUt'ltJnJ~lJ~l?1t'l~ ~'V!li 1~-r'IJmJlJtl'IJ~mtJ~lnfl1~bA~~bbvi"l'll1~1,x:ij(9)'v'h, 
bb~.J'\.JYr(9lJ'Ul~ tl tJtl11'1tJ bJJ tl"l ?llJ'Vl':i?l "l A ':illJ tl tJl"lJJ~l'U ~llJ bY1tl1,xbtl (9) nJ ~'lJl 'U fl1':i b~ tJ'U~[)ltJ1lil b Ul~lJ1fJ fl1 J 

" , " 
~1 tJ1 tl'Um':i n~ ~1'U fl1':iYr(ijJ'\.J1~ tl tJ ml'1fJ~Vltl"l ~'UmlJ'U1tJ'lJl'U m':im~~l tJ Bl'Ul~ "ill n m J~l bU'U"ll'U~llJ n'U 

'\J 'IJ 

J~Vll1"lmA ~tJJ~ntl'IJ~lCJ'Il11'1llJ"ll'U 14 "lllJ'Il'U1'UL'Ut'lLVI~U161 LVI~'lJl61 VI'llltNl'U':i~(i)'IJ~"lVll(9) ?lfnD'UYr(9lJ'Ul, , 
tl~AflJ'Ill.J'Il'U/mJbA~~ bb vi"l'lll~ bb61~ ?I mD'U m':i~ n~l(;)l"l" l~bbt:.J'UYr(9lJ'Ul~tltJ tlll'1tJ?ll.J'Vl~?I"lfl~llJ~ll.J 8 

<I I 'U' 

bbt:.J'U bb6'l~ rllVl'U(9)1,xt11 bbt:.J'U~m<j~e) tJml'1tJ~iifl rur11V11"ll(9lJ'U ll~JlJ b u'U bbt:.J'Uyj"il~t1llJ1tl nD~ bU'UbLt:.J'Ubb ~ n1(9) CJ 
'\J '\J " d..J 

rl~ b~ tl n 'IllJ 'Il 'U 'Il tl tJ 1(9) VI f{ "l tJ1 'U1 ,x b U 'U 'Il l.J 'Il 'U tll ~ e) "l1 'U n 1 ~ ~ 'U yj ~ tl tJ tlll'1fJ bL fl ~ 'Il l.J 'Il 'U b U 'U rJll tl tJ 1 "l 
.. '\ '\J 'U .. 

Vlf{"l "ill fl n 1 ':il ~tJ bb 'IJ'IJii ~1'U ~1l.J1 'U'Ill.J'Il'U'Il tl fJl(9)~ f{"ltJ 1 'U 'W 'lJ1l'1l l.J 'Il 'U JJyj tl tJ tlll'1fJ yjiJ fl ru r11V11 "l 
.. .. '\J , 

l(ijJ'UllJ':il.JtltJ~mfJ~f{"l1'U"Ill'Ul'Ui1iiul'UL~tl'U1'VlfJtJ':i~b",~rutltJlJ1n~"l 9 Vllh~tl'U ~"l 9 VllJb~tl'U ii?l.fn'W'Vl~~ 
'U \J '\J '\) .. 

1'Vl':il.Jliltl"lm':ifl1Jtl-r'IJtl':i-,l~'Uyj <ii"l t:.Jfl"ill flfl1J~ll.J~l ':il"il1'Uti 2553 'W 1J 111'U L'U(Y1 bVI~'lJlfl bJJtl"l?ll.J'VlJ?I"lfl':ill.Jii , " , 
b~tl'U1'Vl fJtJ ~ ~ b'W ru~iifl rur11'Vll "ll(ijJ 'U ll~ ~l.J tl tJ lJ1 n ~"l 108 fl~lJ b~tl'U <ii"lVll ntl -r'IJtl ':i -:J~'Uyj1~~~ml1 fJb U'U 

.. 'V .. .. '\J 

~'UVI-r'W~Vll-:Jl(9lJ'Ull':i':il.JbU'UVI-rtJtJlflJ1'Ufl1':i:ij(9) fl1 wi tl-:J L~mL:U-:Jl(ijJ'Ull':i':il.J1~bu'Utl tJl-:J~ 
Vlf{-:J"illnfl1':i~lLU'U-:Jl'Ul(9)tJm~'Ul'Ufl1':iii~l'U~llJ1'Ufl1':i~l':il"ilUl'Ubb~~fl1':i-r-:Jl~l~tJVil.Jl:ijtJ ~n~"l1~ 

:ij~ fl1Jtl'U JlJ L :U-:JU :aD~ fl1~ 1 'Uvh-iltl fl1 JU -r'Uu ~ -:J b~tl'Utv'1 m Y1tlm~ tl ~tl11'1fJ1 'U ~A1VllJ 1(9) tJiiVl'llltJ-:Jl'U1~(i)'U 
:ij,lVll(9) VI'lll tJ-:Jl'ULLfl~ tl-:JA f)J1~ (i)'lJVle)-:J ~'U b -ill ~1l.J1m"l fl11 tl'U~l.Ji1 <ii"liilt'l bltl':i~?I"lA bY1tl:ijVl fl1':itl'UJlJbbfl~, 
~1l.J b~ tJ'U ~ m ~'Ul'U fl11 tltl mb 'U'IJ bbfl~ fl1':i ntl?l ~1-:J fl1~tl-r'Utl J-:J 'litll.J bb 'IllJU l'U b~tl'U1Vl1,x?ltl Vlfl~tl-:J nu f1l1l.J 

'\J , 

liltl~fl1J'UEl-:Jcre)tJml'1tJ1 'Ul ~?llJtJ1~lJ bb6'l~ bY1 tl?l~l-:J bA~tl'lll tJ cr'IJ1'U1 ill fl11 'Ill-:J bbfl ~cr?l'Uh ~llJ b~ tJ'U~ bb61 ~ 
'\J 'U \.I v \J 'U 

~Vl fl1 ':ifllllJ~ bY1tl~"il~ tlllU~ fl1 JYr (9lJ '\.J1 bU'UVlf{n?l t'l 1tlU ~l.J'U mVltl-:J~'U b~ tl ·:lf)1~lH'lJtl1 "l~'UyjUl'U b~El'U1VI tJ 
'\J 'U '\J " '\J 

1'U?I~'Vl ':i?l-:Jfl':ill.J(;) tl1tJ1'Utl'U1A t'l ~-:Jt:.J~-:J l'U fl1 1tltl n bb 'Uuul'U~1~"illnfl1Jtl'IJ':ilJ b<fi -:Jtl:aD~ fl11 ~t11lJ11-ifb u'U 

VI1-:J b~ tlfl1,x b ~l'IJtl-:JtJl'UbY1tltll1 tltl-r'IJtl':i -:JtJl'U tltJ1'U.rr'U(Y1 tl'U fl1':iYr(ijJ'\.J1 bb 'UU bY1 tlU -r'U1,xbVllJ1~?ll.J nuul'Um-if 
, 'IJ 

bU'Ulil'Ubbu'U(;)tl1 U ;"l1'U1~Vl1l"lklbU'Ufl1':i1m-:Jfl1Jl~tJ i ii n~l.J'Ill1ul'U"ill n'lllJ"ll'UtJl'U 1 J-:Jn"l~1~mboifl~ll.J, , , 
ih f)JJl.J fl1':itl'U':ilJ'Utl"llf1~ -:Jfl1Jl:ijtJ i ~iifllll.J?I'Uh 1'Ub~tl-:Jfl1JYr(9lJ'Ul~ tl tJml'1tJ l~'lJtlmll.J'lilfJbVl~tl"illn 

'\J 

fI ru~ ~1:ijtJ 1,xbU'U ~u~n~l bb61 ~ bb 'U ~ tll bb 'Ul'Vll-:J1'U nl ':i Yr(ijJ 'U 1 ~ tl tJ tlll'1 tJ'lJtl"l"lllJ"ll'UU l'U 11 -:J n-:J1,xb u'U'Ill.J'Il'U 
'V '\J '\ .... 

lil'UbbU'IJ 1'U~l'U-rn~l~-:J bblVl~tll.J l~tJ'IllJ"ll'Ui1hW'IJf1lllJ'liltJ b~~ ,, tl"ill n?l mD'UYr(ijJ'Ultl-:JA f)J'IllJ'Il'U(l.JVll'1l'U) <ii-:J 

bU'UVI'l11tJ-:Jl'U~-r'IJe:J~"lle)ul(9)tJt'l~"l Vll-:Jflru~m:ijtJ~-:J1~6'l-:J~'U~ bb61 ~~n~lf{fl~ru~'lJtl-:J~'U~'Ill.J"ll'U1(9) tJ fl1':iii~l'U" , 
~1l.J bL6'l ~ b~ tJ'U ~~1l.J n'Un'IJ 'Ill1Ul'U bbfl ~Vil.J-:J l'U ~1 n?l bllD'U Yr(ijJ'U ltl-:J fi n1'1llJ'Il'U(l.JVll"ll'U)b U'U'lil..'l b lf11~i1-,l" , 
Vlf{-,l~lmr'Ub~tll~-iitl?l1u(i-,lfllllJlil'€J-,lfl1':i1 'U'Ill.J"ll'Ubb~l Vll-,lflru~~l:ijtJl~'1iltJbVl~'€Jl(9)tJ fl1':i~(9)Vllbb~~..'lt:.J~t'li)-,l, , " 
UlD~ yjii III'U VI'U ~1 b Y1e) e.J~ t'l i)"l UlD(9)~llJY]1611 tJ~ -,l bb 1 (9)~tllJ1,xbb n"lll.J'Il'UlJ l'U 1 J -:J n -,l 'IJ ru ~i1'€J tJ1'U.rr'U (9l '€J'U fl1 ':i 

• " 'I .. 'U 

Yr(ijJ'Ulbb'U'lJi)-,lU1D(9)~b~m~?llJn'U?lm'WtJl'Ubbfl~'U~UVI'lJm'lllJ"ll'U bY1tl1«J~(9)~-,l(;)tlltJ, 

4.1 1(9l[)tl';i~6NA, 
1m-:Jfl1':il:ijtJfl1~Yr(ijJ'Ullll'Ubb 'IJ'IJ Ul'Ub~El'Ul~l 'Vl 1'Ub'IJ(Y1 b'Vl1"\'lJlflbJJ'€J-,l?ll.JVI':i?l-:JAJllJiil(9lblUJ~?I-,lri(i)..'li1, , 

1) bY1e)~lJA'U11lJ~llJbb'Ul~(9) fl1':i'€Jtlflbb'UlJ fl1JtJ-rlJU':i.:J~'Uyj ?lmU\l1tJf)J':ilJ~tltJml'1tJ'lJm
, 'IJ 'IJ 

1VltJU':i~ b[)VlL~El'U1VI fJbbfl ~ b~'€J'U~'U ~'U 

http:fl1':iYr(ijJ'\.J1
http:9lJ'Ull':i':il.Jb
http:fl1':iYr(ijJ'\.J1
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2) lYlen~'I?lJ'Wll'l'Wlb'tJ'U 1'Wrn~tJ-r'ULh..:J ~'WV'J ll(l~8'W-rn~ ?lmtJ(9ltJm1:U~8~81~tJ'1J8..:lh1tJ
<;j 'U ~ 'U 

tJ~~lJTVI l~8'W1Vlmlf1~ l~8'W~'W~'W 1'WdJ8..:J?l:UVl~?l..:JflJl:U, 
3) l ~8-.D~m~'Ul'WnT':l~l:Ul~tJ'W~ 1'Wrn~~I?lJ'Wl~'Wll'IJ'U Ul'Wl~8'Wi~1VI l~tJm~'Ul'Wrn~lJ 

v ~ 

6'il'W~l:U ~l:UVl..:J tJ~~?l1'Wnl~l~tJ'Wrn~?l8'Wn'U..:Jl'Wl~tJ 

4) l Yl8~I?lJ'Wl~'Wll'U'U'lh'Wl~ v'Wi~1VI 1~tJm~'Ul'Wrn~ l~ tJ'W~~lW~''W 
~ 

" 4.2 n11~hdh'!.:Jl'W -UUl9lelU lb~~15n1~fin'l?Jl 

nl~~I?lJ'Wll'l'Wll 'U'U Ul'Wl~v'WimVI 1'Wl 'U(9llVlI"1'UlmlJ€l.:J?l:UVl1?l..:JfI":ll:U JlltJ1t1i1fl1,ml":lrn":l, 
~1?lJ'Wl ~'W ll'U 'U Ul'W l~eJ'Wi ~1VI 1'W l'U(9ll VlI"1'Ul(llila.:J?llJVI'j?l..:J fl~l:U Pi m~ll~eJ'W~"il ~111m~I?lJ'Wll tJ'W, 
~'Wll'U'U l~€l'W1 VltJfIlfl nm,mf1~ l~eJ'W~'W~'W ~.:)mj~'UlJ'U'W'1leJtJl~Vl~,:)Ul'W 1'l1'U(lbllinf1€l':) eJllJl mil8.:J " , 
~.:JVll~?l:lJVI~?\.:Jfl":ll:U 1'Wll~tJ1~1~ 1"11MI1 tJ~~l~flll:Ul tJ'WlJl m'j ltJ~tJ'W UtJf1 ..:JVll..:J (9)l'Wnl tJJllVl , 
?lfll~tJ"il"ilD'Wll(l~tJruVll~~'U flll:U~€l.:Jm~~h'Wrn":l1-tl?leJtJ flll:U?l1:Ul~(l1 'W rn~~ltJ'1JeJ.:Jfl-rlb~€l'W , '" 

1~ tJil~'W(9leJ'W1'W rn~Pimn v).:J1f 

4.2.1 ~l'U~l:u-1im;lf1'1~\l~ (Secondary Data) VI'UVll'Wll'Wlfi~ VI~'l?J5'U€l.:J1VltJ ll(l~ lb 'Wlfi~ 

b~€l':) rn~ll..:Jlle-J'WtJnD~m~~I?lJ'Wl'U:U'U'Wll(l~~€l~81~ml'U'Uil~l'W~l:U '1Jv.:) Nabeel Hamdi JllJ'vY..:J:..J , ~ 

b~eJ.:Jrn1~I?lJ'Wl~tJbl 'U'UnlJ l~tJ'Wm'j?\€l'W?l mtJ(9ltJm'j:lJ 1 'Wbb 'W1Vll.:J11lJtJllD~"il~..:J (Education for 

Real) l~mj..:J1~~'Wbl'U'UU1'Wl~€l'Wi m VI I'U'WI'l'Wlb'IJ'U~d'1v\"illnm~'IJl'W rn~lJ~l'W11:U m~'IJ1'W rn~~l:U, 
b~tJ'W{ ~bn~"illnrn~tJnD~"il~.:J t1~~?ll'Wflll:u~~'W~'Wn'Uflll:u{?\iJtJ1Vlli8~1':)?\lJlVlmm b U'W~lfHjl'W

'U ~ v 'U ,~ 

~"il~1111t1~nl'jM€ltJ€l~ml:U~~'WhJ1~b~mJ" bYl€l 1V!\tJ'WI'l'Wbb'U'U~ilml:U~..:J~'W 
~ " I 

4.2.2 -. rn~E.'11":l1'OJ~'W~Pi- - .. m~llb'U'Uil~l'W~l:U i"1 n'l?Jll~ tJnl~?l~t1 ~(l'OJlnrnJE.'11'jl'OJ~~1'Wm, 
U(l ~ n11 E.'11~ 1 'OJ ~n~ru ~ U1'W b~ 8'W1 VI tJtI J ~ bJl VI ~ 1..:J 1 1 'W~'W ~ Pi n~l l'U (9l eJ 1 b.n mil 8..:J ~..:JVll~ 
?lUVIJ?l..:JflJl:U b~:Ul~lJ, 

4 .2.3 rn~i lflJl~~?l.nl~Vl1.:Jm tJ .n1~lb(l~'jtJ II'U'UU1'Wb~€l'W1WblJ€l.:J?\llJJl eJ .blJ€l..:J 'OJ. 
'iJ 

?l:UVl'j?l'lfl":lllJ 1'WU"il'OJD'W ~n~1V11.:Jl~eJm,j'8..:l~'W1'Wrn'j~~vh~'WU,'U'UU1'Wb~€l'Wi~1Vl1'Wb'U\i1bVll"1tll(l, , 
blJ 8.:J?llJVI ~?l.:JflJ1:U, 

4.2.4 111 e-Jf1~1®1t11m 'W n1 ~€l'U'j:Ul:U..:JtI~D~ Ol'j~l?lJlJll'l1J bb'U'\J'tJTtH'hyuimVI ~~llJ€l'U~:U 
t111D~rn'j 6 n~:u fJeJ (1) b~l'1J€l'lUl'W (2) 'lil..:JYl8.:J~'W (3) ,rm~tJ'W ,rnPin~11'W~'W~ (4) WUltJ..:Jl'W 

Y1eJ.:J~'W 1(9)blrl 1"1'W6~l?lJlJlrJlJmb~.:J.:Jl'W (5) ,rni'U1rn~ (6)u~\i1,rn~n~1~1'W?lmtJ(9ltJm~:U1"11?\\i11"iJln
" 

?\ (1l'u'W n1 ~Pin~l ~ 1.:J 1 ll(l ~fl ru~ ~i -.D tJ 1~ tJ nl":l-.D~ nl ~ eJ'U~:U b:U.:Jtl5D~ n1 ~ l~€l~1?lJ'W1 ~'Wll 'U 'U 

Ul'Wb~€l'WimVI bb(l~Vllbb'Wl VI 1.:J1'W rn'j~~?\{l':)~'W bb'U'U €l~l':)bU'W~tJ5~'j:U
" 

4.2 .5 nl~il?lJlJl~1Jbb<U'U l~ltJn1~i bflJ1~~fllllJb tJ'W1t11(9)'1J€lwn.:Jb~eJn n1~?(:Ufll~ru~b'litJl
~ 

'Ulru nT':l~~~lJrn'j?l,r'U?l'W'Wlb(l~VI'W1'Wrn~l1hl'u'Wrn":l 'OJln (1) b-,()l'UeJ.:J~mJ81~CJ (2) V1U1CJ.:Jl'W 
IV ~ ~ 'U 

Y1v..:J~'W 1~bbrl 1"1'W6il?lJ'WltJilmb":l.:J.:J1'W (4) ?lfllD'W~1?lJ'W1v..:JAm'1JlJ'1J'W (v.:JAn1~lJVl1'U'W) (5) 
~ , 

~t1'j~n8'IJrn~ 8..:lAm fIlflbeJn'1J'W 
~ 

4.2 .6 n1 ":l €l eJ Okb'U 'U ?lmil0 CJ m'UJ'U€l .:J~'W Ll,'U'Uu1'W b~ €l'Wi ~1VI ~?\ €l~ fl iK €l.:J lW~ fl.:)€l ~mj 1,:)
'IJ 

~.:J~'WfIltJ1~~.:J bll (i1iK€llJtJ"il"iJD'W bbf1~€l'W1fl(9l llf1~ fIlfJ~1(9)~1:U nULtJ'W lfl~€l'lJltJ1'W rn'jil?lJlJl~'Wbb 'U'U i, 



5 

• 

.. 


.. 

" . 


1v1~llJn'Url(;H~B n1~th'UL~B'U1VltJ'UB-!lflru~1';i1lJ L~ n~m~ 1 'U'lJlJ'lJ'U'Il€l tJ1 ~~(;\-!lUl'U LtJ'UU1'U~~~ , " 
't11lJ11-iiLtJ'U~'ULb'IJ'U1'Um';i-W~'U1 b~B-!I~lmi1'Ufi-!lfl11lJ~~BlJU~~~n tJ.rn~1 'Unl';itJ1'uU';i -!lul'UvlBlu , 

4.3 	e.J61n1)~1biJ'U-!l1'U)e),UU-!l'UtJ):::lJ1ru 2557 

(;.j~~lnm';i~l b'W'U-!ll'U lfld.:Jm';i~'HltJ ~'U bb 'U'UU1'U b~B'Ul~1VI 1 'U';i::;W)l.:J b~€l'U(9lmfllJ 2556, 
O.:J b~B'Un'UtJ1tJ'U 2557 tJ';i~nmJv11tJ 2 ~1'U fiB m';il-.(j'tJ bb!;l::;nl'H(;.jmb~~(;.j!;l-!ll'U 

4.3.1 -:j1'U1~EJ ~1&U-!ll'Uv11'Ul'lJlnl'm!;l::;m';il~mh'Um::;'U1'Um';iiJ~1'U~llJ \b::;flB'Uv118 

4.3.1.1 	 md-W~'Ul~'Ubb 'U'U UTU b~m.J 1~1VI tJ';i::; bilVlb~B'U1VltJ fiB Ul'Uflfl.J~1';i1lJ, 
b~ fl?l fl!;l 	'lJlJ'IJ'U'lJB 81(i)~~.:JU1'U b VlI'l'IJl'flbiJ €l.:J?llJVI ';i ~ -!I fl ';illJ (1)1 bU'U m ';il(i) 8 fl';j::; 'lJ1'U fli';iiJ, , , 

~1 'U ~ llJ1'U fll ';i ill fl~l~fltJill~ bb~::; fl11lJ ~B-!I fll ';iv11'U~e:J ti Bl~tJ nld~l bb 'U1V11 \11 'U fll';i
" 

tJ1'uU';i.:J~'U'V'J~e:Jti€l1~E.m~::;'lJlJ'lJ'U bb~::; flid-W~'Ul~'ULL 'U'U Ul'U L~€l'UlmVI 1'U'lJlJ'lJ'U'Ile:J81~ 
, \J \J q 	 " 

1) n1';j-W~'U1~'Ubb'U'U U1'Ub~B'U 1~1'V1 

m';itJ1''lJtJ ';i-!l'1iBlJLL'IllJU1'Ub~B'U1VltJ LU'U~.:J1'l1~(9l~ LL~~~mJ ~B.:Jm';ifl11lJ~fl11lJ , " 
L~ 81 'lJ 1 ru LQ~ 1::; ~ \11 'UU~ ~u'UiJ B til 'U1,:j "Ill n ~ 'lJl ~ fl1 ';i ril 8V1e:J (i) V111~fl11lJ~LL~::; fl1 ';i 

u 'I '\J 	 '\J 

riltJVlB(i)Vll,:jl~'Ull';i';ilJ1'UL~e:J-!I-dnl~-!lB81 'Uill1::; L~tJ-!lvl€lfl11lJ~ru~18 'U€ln~lmr'U 'U~'lJVI~ 
" 	 " v 

LtJ~8'ULLtJ~,:j1tJ~-!l1'UL~B-!ll~~n€l~~l.:J bVlfl'WflVll,:jm';ine:J?l~l,:j ';i1lJ~,:jl0~1(9l'lJe:J,:j~e:Jti€l1~8 
, " " 

~.:Jl'Ub~eN'lJ'U1~fl1'lb~€l'U fli';itJ';i~nB'lJm~~ fli';in'U €lEi ~~'IJ'UB'U fli';itJ';i::;nB'IJ€l1V11';i .,~.,
" 

n!';itJ1''IJ tJ ';i .:J'1iBlJ bL'lJlJVI:W b~e:J'U1VI tJ1 'IX cr-, fl \I e:J'U l'n~~n~ru::;1VI~ ~BlJ n'IJ (9l €l 'IJ?l'U €l.:Jfl11lJ 
''\J 	 , 

~B.:J n 1 ';i'lJB,:j~ e:J timii'8 (9l1lJl~~1 (9l~iJtJ1VI:W m';itJ';i~ ~l'Ul?l~bb~ ~ LVI fl'Wfl n!';i ne:J?l~l,:j Lb 'IJ'IJ 
'\J '\J 	 , 

~\lL~lJn'lILb'IJ'IJ~iJtJ1VI:W mh-!lL~lJl::;?llJ ~-!lLu'UL~m~iJfl11lJ~lrlC\J 
illfll'lJl bfl~n!';iLb~::;~l'lJl?lflTU(9l 8 fl';j';ilJ 1VlV illfll'lJl?l mU(9l vm';ilJm~(9l~ flru~ 

~tnU(9l 8 m';ilJl'll~(9l~~Wl{;1,:j m rulJVl11V1 tJl~tJ L~-!I Li1'Ufl11lJ~lrlru(,)-!I n~11 VI~,:j~l n't11L~tJ'U 
, 	 v 

tJ~n~1~VI';i.:Jflru1~ 1m1B-!I~'Ub~€l~~::;1'IX fliTtJ1''lJtJ';i,:j'1ie:JlJbL'lJlJU1'UL~B'U1VltJ bU'U~'ULL 'IJ'IJ-d 
\J 'I" " 

Ln~tJ';i::;lEJ'lJ't1Lbn'lJlJ'lJ'Ubb~::;vrB,:j~'U(9l1lJ1m\I fli';i~mU (9l tJ m ';ilJb~Bfl11lJ L-illJ Lb~\I'lJe:J\I'lJlJ'IJ'U ~ , , 
1v11''lJn1';i?liT'IJ~'U'UVI'Ul~8~ln~Tun,:jl'Uflru~mdlJn1';il~mb~-!I'lJl~, U 2558 ~Ul1 fli';i, 
~~ fli';i €lU';ilJ b :n,:jtJllu~ fli';i Lb UUil~l'U~llJ1'Ub~€l-!l fli';iU1'UtJ 1,:j'1ie:JlJ bb 'lJlJ b~e:J'U1VltJ-d'Lh~~ btJ'U 

U'UdVll,:j~ b~lJ1::;?llJ btJ'Ufli';i'lJtJlm-!lfl11lJ~bb!;l::;€l1~'t111tJ?i fli';i-w<nJ'U1V1~n~(9l';iVlB-!I~'U1'UL~e:J-!I 
'\J '\J '\J 

111v1vie:J1tJ 

2) n1)~~n1)€l'U';jlJtJfiu~n1) n1)tJ-r'UtJ)-:jb~B'U1'V1myjBn1)B~B1AEJ1'UEJf11V1li
d.J 'i 	 \J" 

fli';itJ';i::;'qlJtJllu~fli';i~lm~Vll1.:J~flfl~ 7 fl~lJ Ae:! (1) b~1'lJB-!lV\e:!~m~8 (2) 'l11-!1 

~'U~'U (3) iTm~8'UiTnilln~11'U~'U~ (4) Ufll'IJlflid (5)VlthtJnLn1B\I~'U 1v1bbn l'l'UcJYT<nJ'U1 
'\J 

tJilmb';i,:j-!ll'U (6) unillfl~1~ln?lmu'Un1';iillfl~1v11'UG'tmU(?18m';ilJbb~~ (7)flru::;e:rl~tJ ~~~'U 
'\J 

';i::;Vll1,:j1'U~ 23-25 mflDlfllJ 2557 ru th'U~lV1m B.e)lJ~11 ~.G't:l-lVl';i~-!lmllJ iJ~b-ill~llJ 
n~n';i';ilJ"Ill'UTU 50 fl'U l~tJill(9l~U';i::;~-!lr1 b~e:JflidtJ5oJ~n1d n1';itJr'IJtJ~,:jb~B'U1'V1m~Bfli';i 
BEi€l1~tJ1'U8fllVlli fliTt.b::;'lJlJtJ nU~flid 3 l'U (d~Vll1-!11'U~ 23-25 mflf'llfllJ YOU'!. 2557X 

'\J q '1 d.J 	 dJ 

tJ';i~ne:!'Uv118 
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j\..m~fl ~'1'U~~CJlm1J'IujhJ~ltJ ~fl'tll~'11't..I'UTUl~u'i..!lWJ llfl~llLJ'In~:w fl1JtJ.!)U~fl1J
• 

j''i..!~ 2 ~'1'U~JCJlm1J'Iuj)tJJltJ ~fl'tll~'11'i..!Ul'i..!l~u'i..!lvltJ lbfl~llLJ'Ifl~:W nl':itJ.!)'\J~nl':i 
uuflll'U'UllflJl~~{JqjVll .uer<il'1t1(i)ll~~..;)'(i)vh II'U'UU1'i..! l~mtl'\-J'Vl1'1 l~ e:lflllnl~l'Uu'lUl'i..! 
l'i..!~ 3 'I11l6'1'Uue-J~'11'i..!fl1':iuuflll'U'U ll~~-r'U~'1iiufl(i)l~'i..!"iJlfl'lil'1 l~I'Uu'lUl'i..!ll~~ 

.. 

.. 

3) ~6'jlillnn1'au'UJ:wtJllU~fl1Jvh1Vfln(i)n1'H~tJ'Ll~'h:Wli\lVlmV'lJ'a:::fl1J AB 

(1) ~~l'i..!fllJB'U~:W iifll1:W~ fll1:Wl.ul1"il 1'Llll'i..!lfl(i) l'VIflUfl ll(;1~
\J \J 

m~'U1'i..!fl1JnB6'1~l'1l~u'U1'VItJtJJ~l'Wru 

(2) f11J..;)'(i) fl1':iml:W~ l~U'lf11~tJ-r'UtJ':i'l"lim,lll"ll:W l~u'i..!1'VItJ'tJJ~ l'Wrumh'l" , 
lU'i..!J~'U'U 

(3) fl1~'U CJlmfl~u~ltJ fnl:W~l:wiJu ':i~Vll1'1mfl~1'i..!~1'1IVilntJl.uu'l 

(4) '1111 tJ~ nlJVY~'UIVl~fl6'1 ~ ~Vlu'l~'U f11':i"lieJ:Wll "Il:wL~eJ'i..!1'VI tJtJ~~ l'Wru1'U 
\J " 

.. 

fll~ fl(i) l~unUl'Ll ~"iJ ~:w1VY~'UIIu'U ~'U II'U'U l<li'vh fl1~~1 ':il "iJUl'i..!~l<li'-r'U fl1~fl(i) l~ eJ fl~l:W n'i..! 

'W~mJn'U fl1':il1Jqj"1Jl'i..!1Vl:!..J1ltJ'UU1'i..!~'i..! II'U'U 
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..;. t: 

n'l 1?1. 'Ul'1 bbnl "'il. ?flJ'Vl':i?f '1f1':i1lJ 1111 dh.Jn1':ihw II ':i~ 'Ul'U n1 ':iiJ~l'U ~llJlu fl1':i ~ 11'\31, , 
?fJl1'WbL111l{{B:lJLL~~fll1lJrJlB'I 1I1':i rJl1'U~B~B1v'1t.J 1I1':iVl1 LL 'Ul 'Vl 1 '11 'U 1I1':iLJ.:r'ULJ':i'l~'UW~B~ 

'U '\ '\J '\J 

• 

.. 
I Q..I <::.')I Q..I ({ 'V V c::I.::i c:;: V Q..I 

e.J~"'il1 II f11':i':illJflI1lL~ BmL~~ nl':i?f:lJJl1'\3CUb"'il1'UB'I'U 1'U 'lJ11'IJlJ'IJ'U bb~ ~Jl1f1lJfl11lJbVl'U'WB'I II'U, 
11 U1'U~fll':iU1:lJ1~(9)J'U1LtJ'U rJl'ULb'U'Uu1'Ub~mi3m'Vl iJU1'UbL'UU~'U~'U 1 'lJlJ'U'U 1rJlbbrl 'U:lJ'U'UU1t1, , 

.. 


, . 
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4.4 n1'a1~mb61:;nl'av\'lbih.!'11'U 

4.4.1 n1'a~~'Ul~'Ubb'U'U .ul'Ub~B'U1!;11VJ <\.h:;bJlVJb~B'U1VJfJ 

1) n1'a6111Jll~rubb61:;n1'atJ'a:;"IllJ~b~WJ"lll t1:!~1'U~1'1 ~ 
~l'al'1~ 1 ?I'nJ n1'.itJ'.i~"lllJ bb'i:'1~~lJJll'1!iru~b~ r.!1"ll1t:Ubfl':i'l n1'.il~r.! n1'.i'W~'Ul~'U bb 'U'u .ul'Ub1B'Ul~1VJ 

, '\ \J v 

l'U b '1J~ bVJ 1"1'Ul'i:'1 biim?llJ'VI'.i?l 'I fl':il11, 

(1) ~'U bb 'U'U.ul'U b1B'Ul ~1 'VI 'lh~bJl'VI b~B'U1'VIr.! 

~ d 
1'U'Vl 

• 18 li.t! 57 

.. 
~'J~1.hJl bU'UbbVI~-'lb~ 8'U~th'U 

" 
b~B'U1'VltJ1'Uf)l';j~(;l Workshop 

f)l';ju~\nJ';j-'lb~m.J1'VlmYiBf)l';jB~. " 

.. 


" . 
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• 

26 lJ.fI. 57 

.. 

OJ .c:.I I «::iI.:::.I 1.1 'V 

nUfllflVl1..rWVlLmn'Uv'lnunl':i 

-w'nJ'U1~mivlf'lEJ1'U~'U~ 
" .oj Q.I Co 

~~l.jVl'l~-lfl':illJ L'Wv~~n~m':ilJ 

Workshop: nl':iu-rUU1-lL1€l'U1WJ 


LYl€lnl':imi€llf'lEJ 1 'UEJfl1VllJ1'U~lJVl':i
" . . 
~'1f1':illJ ~~~'I111U~nl':i~~'nJ'U1 

" 
L U'UVl(\ n~\Jl':iVf€l'l~'U 

u 

b~1'U€l-lL1€l'U1VlEJVlIll€l'lnl':iu-ru 

U':i ,:J'lil 'U~ 'It] CUVll bb~~m llJlI1€l'l. ~ 

nl':i1'UnT:iu-ruU1-lUl'U1~bbnVilJ 
v , 

l~EJ (fI-r-lVj 2) 

vh-U-ll'U 

'U€l-lUl'Ub1€l'U1VlEJ~(l)€l-lnl':i 
nl':iu-ruU1'l 

b~l'lJ'€J'lb1€l'U1VlEJ €l'lnl':iu-ru 

U':i.-lUl'U~ 'It]CUVll bb~~fIlllJ III€l.:J 
~ 

nl'i1'Unl':iu-ruu1-lUl'U 1 ~LbnVilJ 
v , 

l~EJ (fI-r-lVi 1) 

.. 
\9l1'a1.:J~ 2 ~'nJnlJ~:lJm~rubb(l~nlJ'I..lJ~'1l:lJerb~CJ1'1l1ru

, ., 'V 'lJ 

.. (2) (I)'\.muuDTUb~el'U1D1V1 'I..lJ~bilV1b~eJ'U~'U~'U 



• • 
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• 

• 

.. 


~1'Ul1'Ul.J'Utnhub~n~ l.J1?lml1~. . " 
1.hUtJ';il?1'IJln'lJ€J.:Ib~fJ'lJ€J~ mbm~l.J~'U~ 
~l';i';iru-r\1l b~m;11tJtJ-r'U1-Vnu'lll.J'U'U'lJ€J.:I 

~'UL€J\I 

'lll.J'Il'ULn1:;mn:l b'lJ~I'l"€J\lb~fJ n'Vll.J. 

1I'l';i.:ln1';iUl'U~'UA.:I 'lJ€J.:I ~€J'U. 
b~m;11tJtJ-ru1<ffn'U'lll.J'U'U'lJ €J.:I~'Ub€J~ 

'1hmJ'l:;~l'U.:Il'Ubbm:'1hmVI~€J1,x 

u~';'Vl ~~bijfJ~ 1~';i~n~ 'lJ€J~ 

m.bn~l.J~'U~ ~l'l'lru-r\1l 
v 0 Q.I V .."j Q 

l.J€J'U(1-.1'Ul'j~\1l1bb 'In'Vle.Jf1 \1ll.J1 bu~l:; 

b~€J'lll.J'U'UU1'U1'l.:l~.:Ibb":;l.Jl~~~\l1,x~'lll.J'U'U 

22 ~.A. 57 

3 n.A. 57 

... . 
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• 

.. 


18 '\'II ,f'1. 57 

4 '\'11 ,1'1. 57 

tJ~m~1V11~ t)fl'IJ VhJ'lil'l '1JeN '\'IIeJ'll, L~eJ-:I 

n 1 ') eJ eJ n bb'IJ'IJ eJ tJ l.:Jii ~hu~ llJ'1J eJ.:J'l!lJ 'lJU 

Dlul1-:1n.:J LLm: iinl111'lLL~U n'l~Il1Ub~eJU, . 
'll11'lllJ'llU 1 ~i1i.ln1UAl1lJLtJU'lllJ'llU. . 
Eco village 

Workshop: Day 2 

tJ~m'1V11~m~ eJ.:J'1JeJ-:llm.:J~~1.:JeJlf111 L~eJVI 
1~1 LL VI U'11Un1 'ill.:J'lJeJ'l()'lLh,r~ 

LL~~()'lLihJ\r1~U 1~-rreJ~~tJ~1 
t.I CIt. 0 ~ 

tJ\ eJ'l'ieJVl l ,nl'lln'l'lJeJ'l'\'lleJ'IJ, fl1U1ruL 'ieJ.:J 

Al1lJ~1lJ1'iC11Unl'i-r'IJJ1V1,rn~-:I~~ 
1'11lJ11 m~1.!~1LL VlU'lvl-:l nri 11 hi' 

~~1'lA11lJL-rr11~~f'1Vl1-:1 nl'iL~fJU~ 
~ 

n 11 rJ ntJll llil1un11fi ~ eJ vnLL'IJ'IJ eJ1 A11~~n 

eJ1l'1fJ'lJeJ-:I'lllJ'llUD1U11'ln'l~llJnUL~ml11tJ~. , ~ 

.. 
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27 n.'w. 57 

" 
m 

• 


.. 

'tmlflluunu%''Vl ~'1J ~fllUUnlJli'im:n, 
Vl.:J 1'U~,j1'UU'l11"1 \11 n'1Jil'll~ tI'1J B'l 

< 

.In'\;:w~'U~ 111'l'lru-r{;l 

L~m.hluu-ru1-unu'll:w'U'U,jl'Ub'l~'l b~B 
u1luu'l~qn~iHnu'll:w'U'Uul1.J1':i'l~.:J 

i'in,\;lVl'll'U:W'VIm':i:W'W~.:J'll'U'VlVlbl'Vl'U 'Vi 
" 

\I. n1ru\l1.JU~ b~mtJ1.Jbl1.Jl'Vll'l11.Jb~B'l'lJ:W'U1.J
v , • 

U'l~'VI8Vl'W~.:J'l1'U u(1~ul1UbCWbL'W~I>iB 

'Il:W'U1.J,jl1.Jb.:J~.:J 

.. 


.. 


.. . 

http:n1ru\l1.JU
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7 ?I ,I') , 56 

4.4.2 ~1\1~\lbbUU U1'U~~e),U1m'Vl 

(1) ~l-:j~'UlluuU1'Ub~€l1.Jl~1 'Vl th~lJl'Vlb~e:J'U~'U~'U 

&11'U~ 1 ul'U1WJ"Il"llu'U: iim';jr1m~~l-:)Ul'U Hlbbr1 ,j'l'Ubbe.JV1 3 V!~-:) ,j'l'Ub~tn 2 V!~-:)
, 

< 

m';jll~'Vl5 
I d <LI If 

: b~l'Vl~e:J-:)n';jllD'Ul';jn~ 

~1'U1'U?llll:Un : 46 fI-r1b~€l'U 

:W'Vl'U 'Vll-:)~~ fill : 'Vl'U ?loJ'U ?I 'U'U "Il1 n?! mu'U~~'U1 e:J~rl m~ll~'U(lJV!l~'U) lbfl ~ "Ill n , q" , 

m:ilJ~"Il"ll~eJeJll'Vl-r'V'ltJ~eJ~~lJ~'U,j'l'U1';j~ n~. " 

.. 

.. 

~llJtJ~ m:llbl,,:::tJ~:::'1ll.Jll'Ubfl~ v'1i1tJ '\<'lv'(J, 

l~€J11'llb~'U,:nU1'Unl~€J€J nbb'U'U~'l'(JlJ'tl'U, 
th'Uh'l~'l 

~1lJtJ~m:llLLG'l:::tJ~:::'1llJn'U bl')~€J'!lltJ '\<'lv'l1. 

, b ~€J11'lbb~WIl'U1'U nl'J€J €J nbb'U'U~-l'1llJ'tl'U 
bbG'l::: ~1'J1';le4'tiJl~1lJlm'lf)l'Jul'U~'UI')'l

" 
'lJlJ'lJ'Uul'Uh'ln-:J, , 
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6i'J'U~ 2 LL'Ulf1(?]1'UnT;J.y{(9lJ'Ulv1'ULI.'U'U: Dl'UH'UCJ~ (Zero Waste House) '\Jj~611'Ufll1lJl.tJ'U~'U 
ri'U n'U I. 'Vlfl1'U1~ ~61:WtJ1Vl:W 

2.3 nljHfl61(?]~:WB~ l.~lJ1v!JJ1n~?\(?],,, , 
2.4 mjLbm'UI.I.~~{JB~n'UJln(?]I.'lll~: 1.um'Junb,n1mfl'U'llB ?\~'JYJ'U'\Jm 3 bun jB1Vi~'U 

~n~~nB'U I.l.fh'\J~nlmn~m~ I.I.?\J.J EJ(?]~'U flBCJl'11Dl'U1Vivh~~~~~'U 
" 
2.5 mjbl.nuruVll~llJ: mCJ1'U BBnbbUu1VllJ1V!:W~1'U1.1.V!~~1'UbtJCJn (?]b~B~mjj~U1CJmmf'1

'" " 
mj'\Jj~VlcJ(?]l?\(?]riB?\~l~1Vf~nn~?1~ mjtJn~'U~lJ.J1V!?1.:J bviB1Vl1m~L1mJl~'U nlj1.ut:1.:JU1U(?]~fh~.:J, , " 
BBnbl.UU1Vl:W j~'UUHmjl.~CJ~611Vl~lCJ 

.. 

.. 
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• 

.. 

... 
Jl .:J 'th;J'tJ~lmlj~.:Jfl1 umfhJ1.Jl1~~'U 1~161~

" .. 
nJ'El.:JU1J'ElUU'El '1'111~Ul 

1'UU'El61~B1~~'U 

·. 

· . 
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~1'U1vmjLU'U1u1:w\vvl'l '\II~n"ll'Unmmu'U1J tJ 'l.h8e:JmJ1Vll'l'l1e:J'lv11'U~1'l v , 

m~~ 10 ~V!l1fl'UEJ~ vll~EJ L~81~thudJ'lJ Waste Zero 

2.9 n1J1iJl'\11~n~lm~ 1'Un1J~1'l'Vhrnl~6'1~m(7) tJl'U Vle:J'lJl LL(;l~LU'UutJ1'Un1J'V11, 
LLtl(;l.:JiJmJ(;le:J(7)~lJ~~ Hr'\JtlJ~Vll'UlB'l '\II~e:J'lJlmu'U'Jwlv1l6'1~~ 

.. 

.. 

4.4.2.1 \9l'Ubb 'U'lJ'Ul'Ub~B'U1i)1vm '\.h~b.nVlb~B'UlVltl 

&11'U~ 1 6'1Jll~U"ll"llU'U'lJe:J'ltJl'Uii''ULL'\JU tlJ~bJlYIL~e:J'U1VlEJ, 
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• 


&iJ'U~ 2 ll'trJfilillunl';lBBnbl'U'U 

'lJru~-d1~l~:wrhVI'Ulilbb'Ulfilil b'U'U 3 ';lUbb'U'U b~mtJ'U"Ill,:Jb~Bnbbflb~l'lJB ,:nJl'U AB 
'U 

1) nl':iBBnbb'U1Jtll'U 1 'U';lUbb'U'Unl';lB'U-rn~
'U , 

2) nl';lBBnbb UUD1'U 1'UJ1JUUUnlJe-J?\lJe-J;;'11'U';l~vrhl':iu bb UUB'U-rn~lli;1~';lU lbUUD1'U 
'U \J 'i 'U 

?\~tJhuj .. 
3) nlJBBnbbUUD1'U 1 'UJUbbUUU';l~VlcJlil,:JUUJ~mru ~,:J1~vh-r,:J11il lbi;1~mn 'U.rr'UV1B'Unl';l

'U \l 

~V),J'UlbbUUD1'Ub~B~~~U-ruuJ,:J1'Ui'Ul91 B'U~B1 U 
• • 

, 



18 

4.4.2.2 n1'a,j1'~j:IJ"llt!'Ul'Wh':lf1..:J:lJl.w~'Ul bU'U(;]'UbbUU "ll:IJ"ll'U Waste Zero" , 
lWm<;i~lbtJunw1f1J'lnl'~'Ulvln<;i<;i:IJ~'lbb'WI~mJbf1Vl~'1J:IJ'1J'U Vl"B(11 4 tJ~~l'W:lJ1 vl1bb'\l1'U'1JB'l, 

?ffl1Um~'WJ'U1B \l r1 nJ'1J:IJ'1J'U (~. B. '1J.) ~ \lvll 'U ~'th '1J:IJ'1J'\.J'\J l'Uh ,:lfi' 'l \il'lUmJ 1'1 bbn1 ell b.fl e:J bli e:J.:J 
~ 'tl 'I '\ 

(I:IJ, '\11 J?f 'I 1"1 J 1:IJ 1 <J1 b.;;1 ~ 1:IJ b1] 'U.fl 1 fi1 'U n 1 J (?) 1 b -U 'U \l1 'U bb" ~ b U 'U n 1 il\l ~1 flru v 1 'U n 1 J ~ iln ~'U1 VI n 1 J 

~lb-U'U\l1'Un1'1vn.Jll'UU(lt11VllCJ-d b~e:J\llinn b:ii'1'Ue:J'lUl'U~1~1'ub~Bn1Vl~~'UlbUW?1'Ubb'\JU cJ..:JhJ~~e:J:IJ, 
~1iJ ~ b-if1 ~1:IJ11"1 J \l nlJ 'U 11 '1J:IJ '1J'UUl'U 1 <;i \l n.:J bb" ~ ~Ul~\l'1J e:J n 1 J(I'LJ'\J(I'U'U IiJl n.fllfi f111:IJ~l:IJliB~ , "'" , 
f1ru~i ~CJ 1<J1?f ~1 \l~'U l'U nlJBe:J n bb '\JU bb" ~?f'LJ'\J?f'U 'U n lJ~l b -U'U'll'U 1 Vl'1J:IJ'1J'U U l'U 1 <;i.:J n..:J~ nlil\lliJ~, , , 
~~'U1~'UV11:IJ1m\lmJtllwr'Uf1\l bu'U'1J:IJ'1J'U~1dJ61'l~" m~'\I1'\Jv1B~'l bb'1t11~e:J:IJ, 

'1J:IJ'1J'UU1'Uh\ln'lb~:lJljtb~:IJ1ru 46 Vlil.:Jfl1b~e:J'U 1~1'Ufl1l:IJb~B(11~B'U~BciB1l'1tJ1'U~~'U'Ue:J'l 
, , '\J 

m:IJ'1J,,'\JJ~'\I11'U ~\l1~ljn1J<;i1:IJn~:IJf)'U1'UmJbbm'UuruVllvie:JcimI'1CJVll:IJbb'U'1'\111\llm\lnlJul'U1t'Ufl'l , v" 
l'U~Jl'1J~(;\(111'U'Ul:IJ?f'\/mJrubflVl?fm'Uul'Uh'ln.:J '<illn(11 1(11CJljbb'U1Vll\l1'UmJ~mJ1CJhJ?I~I'l'lJ:IJ'lJ'U1'U, , , 
~~'UJe:J\l1'u1 VldJ'UB'lnJ:lJ6'Ul1'n"'; 1 'U~~'U<;il'lJ~?I(11 bb '\J"'lVl:IJlm"'U'\I1~ bUCJ'U~ 6161.56 v11U"Ul,mnl, 
eh ~.flmliB\l ~\lVll(11 ?I:IJ'\I1J(;\'lflJl:IJ ~~'U1 VldJ-d~\lB cil'U~'U~~ljf1Jl:IJri e:J'U1 Vl1'\l11'l~\l bb '1 (11~eJ:IJ:IJ1 n , " 
eJcil.:J1<;i nV11:IJ bU'U~~lj~l'LJn\lI'U~WJ'Ul~~'U~.:JVll~?I:IJ'\I1J(I.:Jf1Jl:IJ~'le:J rJ neJ'Ubb~l 

, '\J 

'lJl1'1J:IJ'lJ'U1~~1:IJ nU?I 01'U-U nIiJ 1 n?l 0 lU'U~WJ'U1e:J\l A m'lJ:IJ'1J'Ull.:J ~.:J bb"~ Be:J n bb '\JU U l'U b?l ~1iJ, , 
bb~l blf1~ nlil\lliJ~1~a'UiJ~ b~'UnliJl n?lmu'U~WJ'Ule:J\lA m'1J:IJ'1J'U:IJ1nB?I~l.:J~Bciml'1CJ bbl?1 b~e:J1~:IJ1~1:IJ 

" '\J 'I '\J 

b1CJ'U~.fI1CJ1mf1J.:JmJ'UlVlmJ:IJ~.:JbbJ(11~e:J:IJ bflVl~'1J:IJ'1J'Ubb"~hJ~\lI'U'll1'U Waste Zero '1Jl1'lJ:IJ'lJ'Uli 
'\J "'" ~ 

f1Jl:IJl'leJ.:J n1J?I~I\l'1J:IJ'1J'UtfI'll 1 J.:J n\l1, VldJ1 Vl bU'U'1J:IJ'1J'UtJ Jl I'lIiJ 1 n'UeJ\l b~ CJ "(11n1<;i61.:J~" nJ ~'\I1'\J<J11'U, , 
~\lbbJ~~B:IJ1VluaCJ~?I~ 1'U'Uru~-d flru~i~CJ~.:J1~~1:IJn'\Ju~';'\I1~1bljCJft~J~n~ ~1''\J1 VlnlJ?lUU?f'U'U , , 

1 'UmJBamb'\J'\J 'VhmJi'im~l'Vl1bb1..n'\l11\l~bVl:lJ1~?f:IJ1'UmJ~lbtJ'UmJ l~CJ~mnn mJ'\JJ~'lJ:lJbda.:Jl'l'U, 
'\l~lj m<;i1-ifJ~U'\JulU(11'Umb~CJm-if?lIVl~ltJ b U'Uvl1ciBCJ(I", CJ :IJ11-ifn'\.J'U:IJ'1J'U-dbU'Uv1'Ubb'\J'\J, 

':l1'Ui~m~B?I~l.:Jl'l'UbbU'\J Ul'Ub~B'Ui~1'\I1~\lfl.:JcJ\lI'le:J.:J~lb-u'UmJv1m~a\l l~CJ1~1''\J'\I1'U, 

... 
4.4.3 n1'H~mbydt:-J~..:Jl'U iin1J,jlb~'UBU'\I1fll1:IJl1..:JVI:IJ(11 3 U'Vlfll1:IJ 

mJ,jlb~'UBU'\I1fldl:IJ1'U..:JI'U ThaiLand Research Expo 2014 ~l'Ul'U 2 U'\I1fll1:IJ 

1. '\J'\I1fl1l:IJb~B.:J " 10~iVln'\JmJbtJ~CJ'Ubb'\J".:J'\I11.:JmCJm~'UB.:Jb~B'U1'\11CJ : mrui'im·J1 Ul'U 

f1ru~Tn:IJ b~n(ln" " l~CJ mlill<;iEJ l'l.fllWJU iHru6'UllWJl1 b(l'UB1'U :lJVlmJ:IJ'll'Ul~mb'lA\l'1JI&i 2557 
, " 'I v 

(Thailand Research Expo 2014) l'U~ 7-11 ~\lVllf1:IJ 2557 ru h.:JbbJ:lJb~'U'\I11<;ilbbm'Ui1 bb"~'\Jl.:JnBnflB'U 

'\J'Vl~mjB 

mJi'imni~~l\11 n'\J mJ b'\J~ EJ'Ubb'\J"'l'\l11.:JmCJ.fIl'W'Ua.:Jb~B'U1'\I1EJ mrui'im~l th'Uflru~IJ1:IJ b~ n?ln[l, ,.. 

.. 




• • 
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Aru611,)1:lJ :uml:lJ~:lJ-w'U5n'Ul()~1(?1 A11:lJ bU'UmJ'1JB'l b~l'1Jmthu:lJ1b~ tJ~(;'lB~ B'UbtJ'Ut:.J(;'l?l~YlB'U:lJl~nnU~ ~tJ 
• '\J 

.fnCJ'UtJnbb(;'l~u~~wl1tJl'U ~~~~b~'U1~~lnnl')l7im~:lJ tmlB'U ,)1:lJ~'lnl')l7im~B:lJ'lJl'U~'UnmmU'Ub~mJVI~
'\J 

bb '\J'UmB'Ufl~1'lJ tJ1 tJ ~'lnl,)~m~l nl,) btl~tJ'Ubb tl(;'l'lVll'l nltJJllYltJ~l'l bu'U!;h~'l1 bL(;'l~ih~B~fl11:lJ bU'UtJ~'lJB~ 
'\J 

b~1'1Jmth'U~1 tJ.umYi~~~'l'ii "il~ L UlJtl')::: btJ'lJuI7iBnl,)l Lfl,)l~~LL 'U1Vl1'l nl,)BBn LL 'U'Utl-r'Utl ') 'l'litJ:lJ bb'll:lJ~Cl n~B\l 
• '\J 

bb(;'l::: LVI:lJl~?I:lJl7itJ1Ul.'UB'U1fll?) 


1'l1611~ru : 1 n:fil I?) , nltJJl1Yl, L~B'U1VltJ 

QI 

Abstract 

This research examines the correlation between changes in the way of life and 

physical transformation in a traditional Thai house through an in-depth analysis of the 

residence of MrSamruamLeksakul. Located in SamutSongkhram province, the house dates 

from at least the 18th century, with a series of physical transformation through the centuries. 

Through detailed documentation, measured work, photographs and interviews, this research 

examines the correlation between physical transformation, represented through a series of 3

dimensional models, and changes in the way of life of the house owners. The analysis reveals 

how external and internal factors helped transform the physical attributes of the house, as 

• reflected in the addition and subtraction of bUildings in the residential compound for an 

extended family. The research emphasizes the importance of systematic study of physical 

transformation based on the factual evidence, which will contribute to the future plan to 

restore and conserve the house for future generations. 

Keyword: way of life, physical transformation, traditional Thai house 

A'dl:lJbU'U:lJl 

"illnnl,)611,)1"iltll'U-wnmP1tJ1'UL'Ill?) ~~VI'l~?I:lJVl,)?I~fl,)llJ Yl'U'ul'U-wnm P1tJtl')~ LJlVlL~mj1Vl tJ~:UflruAl 

'lJtJ~~tJ~mP1tJ1'U~m~ru~A~ltJ fl'U flB 'lJl~bLfl(;'l'U~L~tJ1'lJlru LL(;'l::::umllJ-rt 'Unl,)BBnbL 'U'Utl~'Utl,)'l'llBlJLL'll:lJ
'\l '\} 'U ~ 'U , 

L~tJ'U1'Vl tJ ~'l~~l'U:lJ1mP1tJ'lil\lntJ?I ~1'lvi'11tll 'UYlB'l ~'U'liBlJ bb'lllJfl'U1 tl L vh~vh1vl vl1 tJmllJm:::VI,yn~\l nl,) 

tJ'U-rn~?lmu(?l tJ m,)lJB'U:UflruAl'1JB'lYltJ'l ~'U bL(;'l:::.fIiJU rurul'lil'11'VltJ nl,)'IlBlJ Lb'lllJ b~B'U1'VltJfl1,)~1 Lti'UVl1lJ15~ 
, "t '\J v v 

b~ eJf1B'U L~tJ1Vi\n~ml:lJ~:lJ-w'U5I7iBl~~11?) nl,)BtiB1P1tJ:lJln~?I~ m')~m~lt1vlb~Bnmru~mn th'Ufl ru
'\J' • 

611,)1:lJ L~ n?lnl:'1 ~\l:u')tl LL 'U'U?lCl1Ul?ltJ m,)lJ LL'U1J L~tJ'U1'Vl tJ :U~~'ltJ~1lJA(;'lB\l Lb~ nmJ'l 'lJlJ'lJ'Ul~VI~'lth'U tJ. b:um 
, 'U 'U" 

.. 
Q '" <
'UtJl:lJf1Y1'Vl 

l~:filVl VI:lJ1tJ~'l 'Vl1\l~lbiJ'U~ll11 (Yl~'Ul'UmlJ uU'U"il'lJUru-nVltJ?lCl1'U Yl.I"l . 255CJ.)• 
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.. 


b~mntl (c.Jf!.h&l nfltJ1ruiJm, 2518) 

n)B'Ubbtldl"ldl:lJ~\9I 

m'JAm~l.n~~btJtlAmnm'Jb'll~CJtlbb'llfl~~bn\9l"iJ1nl~;g1<?1 ;\l 'Jf!.~vlCJ h"iJ\l1n 1~b~CJtl11ltltt1l1\l~B 

l1Btl1 VlCJb~:lJ1111 l1Btll"l'J B'Ufl11 b~ tJ'H Utll1Btl~1tt11'U erl liJ CJ lbfl ~fI n ~ tJ\l hi bb~ \l\lltl 1\91 tJ ~11 'llJJ' n 
" 

b~CJ\lVfB\ll~mnhi b~ CJ\l~B ~\l~1 bUtl~B\l nm1 ~l\ll~:lJ~tl€in ;\ltt11n ~B\lnl'J'lJ tJ1 tJ b1Btltl Btl b~:lJ~tl nC11:lJ1'J C1 

vh11i13 ~n~ru~~ltJntl AB 'll(lm~CJnm:lJtJ11~B"iJ1m1BtltltJtl~mblJ tt11BB~<?1'J\l-t'1:lJn'Ub1BtltlBtl~mblJ, ~~ 
" " 

11\l~1 b1tJtlbUtlmi:lJ l~tJiJ'llltlb~B:lJ<?1'J\lnm\l tt11B'll(\nl1tJtl~tl1tt1lJlUtltt1~\l '1 BtJ1tl'U~bJrutTtl l~CJllJiJ'llltl .. ~ r ~ 

b~Bm~wi1\lb1tJtlbl~(\~tt1~\l ('Jf"1.~vltJ h"iJ\l1n, 2543) bl(l~1tllBnC11'JfhC1Btll'll1C1m\:l<?1CJm'J:lJ1VltJ 2 'lJm 

'Jf! . ~'J.n ru1ru C11'J'JruA~ l~mhl1111 nl'J'lJ tJ1m1tJtl"iJ~llJ'lJ CJ1CJ'lJtl1~'lJB\ll~Btl b~:lJ~iJB~ bbt?i"iJ~C1~l\l b~Btl 
v 'l.t 't '\J 

tltJtlbbCJfWBn 1 'llt?i1\ltt11 nBnv!~\l b~e:Jfld1:lJ bUtl~ltl(i)l bb(\~ bntJ b lm~1V!u1fl'JB'Ufl11iJI"l11:lJb"iJ~'1!n11V!u1 iiCJf! 

'U'J'J~lf"1n~b~:lJ~tl"iJ~'IJtJ1CJV!~m~ ~1\lb~e:JtlV!lJ~iifll1:lJ~'Usdtltl:lJ1n~tl"iJtlnmmUtlb~Btll"lV!'U~ ('JI"!. m.nru1ru 
" v v 

C11'J'JruA~), 

15n1)~h bUtln1)1:5'CJ 

m'JAn~1'd1<ifm~'Ultlm'JVl1\l1'lllm'Jfld'Ufin'Um'JAn~lbL'U'UiJ~ltl~1:lJn'UL~1'lJB,rU1tlLb(\~
" 

3. ~:lJil1~t:\h~1'lJB\lthtlo\lfld1:lJbUtl:lJ1b~tJln'U~n~ru~Vl1\lmCJm~'lJe:J\lL~BtllVlCJ 'Jl:lJO\lm'J 

'll1'U L 'll~ CJtll~;gl <?1fld1:lJ btJtle:J~ m:lJ~lti1'U'1il\l bd(ll
" 

BJhJ)lCJe.J&1 

"iJ1nm'J~:lJm~rub~1'lJmD1tlAe:J I"lru~l'Jl:lJ l~nC1n(l U"iJ"iJUtlB1tJ 82 tJ Ll"ltJiiB1;Z;~1'U'J1'llm'J 1~ 
't 'I'" 

I"lr\l~ 1 ~.f!.2310 lL'Jnl~:lJiil~CJ\lb~BtlLl~~n'U'llltlb~nl Lb(l~b~e:JtlVl1C1 ~\le:J~~ltl.v1\l 'vi1\l"iJ1nl1e:Jtl 

lb~~1'lll~ntJtJCJ l~CJ~tlflruVll ~ 1~vhm'JcJ1m~e:Jtl:lJ1"iJln~'J~tlfl'JI"!~B tJ5CJ1 1i11mV!<?1tt1-tJD'tJC1\lfl')l:lJln€lflr\l 
.. 't 'I 'I 

.. 
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b~e:l'Ub~vml:lJ61~mn,;"\JltJmn~'U ~':J'vhnl~~m&l:lJVlv,nlll~:lJ 1 Vlv.:J &l~n'Ub~v'U'Uv'U'1Jv.:J-wvmj l~tJ~'U 

Vl~.:JA1'W11i;'1Vvn:lJl'Vll.:Jill'UVl1Jl 

A~.:J~ 4 'W.1"1.2S37 ~mtJ'Unl'~'liv:lJll"1l:lJA~.:J1Vlru ilJtJnl~~~b~v'U~.:JVl:lJ~1Vl61.:J~'U IillniJruVll.J1Vh:lJ 
v "V 

Ultl1~vhm~~vt1v'UVlv.:J.Jl~J'U'Y~116'1 ill 'UVl 1Jl ~.:J'\.J .y'Li b'\.J~tJ'UltJ'UVlm.y'U'\.J ~~'Vl TUVlVll~ bl6'1 ~~v l&l:lJVlv.:J.J1 

'Vll.:JilltlVl~.:J&l~n'UA.yl'Vl~ bl'Vl'U 8n~.:JcJ.:J1il~m&l:lJl1v'U'Uv'U~iJVlv.:JJ11'UI'1J l~:lJ8 n 1 Vl~.:J&l~ n'U'lll'UilltlVl1Jl 

b~tJ1'illtJ'UVltJ.:J'UtJ'U'1Jm6'1 n61l1'1JtJ.:JAru~1~J:lJ8nill tJ" , 

;:.~ . 
'.... 

r,-; - "' , 
I I , 
, 

'\ 
I, . 

, . 
t :.::· 

, " , 

nT~ b'\.J~tJ'Ubl '\.J6'1.:J'Vll.:Jnl tJIn'WA.y.:JVi 2 

, ... , 

nTH'\.J~tJ'Ubb '\.J6'1.:JVll.:JnltJIn'WA.y.:JVi 4 

~ . 
(9) ~tJ~ 1~bbri mtJ'UA.yliJ61:lJl~ m ~:lJ~tI b{ll'1Je~m1m.JiJtDl'U~~~'U nlil~611l.:Jb1tJ'U b~:lJ1~ tJ1VltJtJL'UVllJl~ tJl ntl 

~ ~ ~. 

l~tJiJ'llltl~J:lJlb~~~Vl~.:Jb~tJml:lJ?\~mn1'U nl"j1'\.JmVll~ ~.:J~n~ru~nl~'1JtJlm1tJ'U1'VltJ-dn(9)~.:Jn'UVl~~!ib~m 
m"j'1JtJ1m1tJ'UVlIil'\.J~m~ tJ.:J(9)l:lJtJl1Vl1tJmj(9)'d.:J'il1Wl'U b1tJ'U'UtJ'U-wmblJ mh.:J 1 "j n(9)l:lJ b1tJ'U1VltJ'1JtJ.:JArur;:\l~l:lJ

"" , 
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... 
f11J?I~1 ,nifm111Utlb~e)'U 8n~"W 

'" "lJm~'Umb'U~ 

"iJ~ b~tl1~"hnlJ btJ~CJtI bb tJ(;1-:JVl1-:JnlCJ.fllY/'lJB-:Jb~m.J1 vlCJ,!tllJm lJJ~JJ~tl5nUl~~1\?l'lJB-:Je:rmJB1I'1CJ 
" " 

'U'a'HU1'Um:u• 

~~tJ 1"iJ"iJ-:J-'rn, JB-:Jf11?1\?lJl"iJ1JtJ. 2543. b~Btl1Vlm~JJ. ViJJ~fl~-:J~ 3. n1-:JbVly/ : 1J-:JViJJ~ 
JJ'l/nlVl CJl~CJLlJJJJf11?1 \?l i 

1"1~l'1nJ l(;1m.fl~JJ. 2545. b~B'U1VlmJI'U1VlEJ. ViJJ~flf-:J~ 2. nJ-:JbVlY/: ~1t1?1Vli51nlJViJJ~., , 

2. 

?lmU\?lCJm J JJ : mru~mn Ult1flru?lIJ1JJ b~n?ln(;1 " 1~CJ B.~mY/J ?llJ".lru'Ufl".l b?ltlB1t1uvjm".lJJ-:Jl'Ul~CJ, , , 
bb'lA-:J'lJl~ 2557 (Thailand Research Expo 2014) l'UVi 7-11 ~-:JVllflJJ 2557 ru 1J'Ibb".lm~'UVlIJlbbnJ'U~ 

'UVl~W1~eJ 

Ul'Ub~B'U1VlCJ flru?ll".ll:U b~ nB~ btJ'Ub~eJ'U1VlCJ.fl1flnm-:J If)J-:J?I~l-:J1:WCJn~tI?I-:J1\ii't:ltl1~-:J~-:JB~~:Ufl~B-:J 
, 'U \J It 'U 

1vi1<d15f11".l 3 15~lCJntl~B nlJ?ll".ll"iJ?I.fll'W~lCJ~lbtJ6'il nl".l?llJ1'<iJ-'r-:J1W1 nl".lc11CJ.fll'WDtlVin bb~~b~B1~ .. 
<deJ:u~:urb~CJU~BCJ~-:J1~~lb-U'Unl".lb~CJ'UbbUU?I mU\?l CJ nJ".l:U el'UtJ".l~ nBu~l tJ er-:JU ~ b1 ru er'l~'U ".ltJ~lt1 ".ltJ<il~ 

.. 
" " " 

bb(;1 ~ bb UU 'lJ CJl CJ 5t11~ -:J bb?l ~-:J1 ~b~tI ~-:J nl".l1<d?l €I CJ ~tJ bb UU G'Hl1U ~ CJ n ':J".lJJ 1 m -:J?I ~1-:J bb(;1 ~l?l~ ~1-:J 1 bb UU 

?I miJ~CJ mJ:u~1v1"iJ1 n f11J?llJl "il-r-:Jl~0t1Vi n?l.fl1'WiJ"il"il0t1~"iJ ~tll1tJ b Uti \il'U.u BJJ(;11 tI nl".l nIVl'L!~bbtil Vl 1-:J bb(;1~ 
, "''' 

http:U'Unl".lb
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n';i'JlJ151'U n1'J<dBlJll'lJlJB'4-rn~" ":r\..lvll~tJ'vn tJ'UB--1B1fl1'J1 'U"1'U\?il --1 1 ll~~th1u1mtlnl'JBBnlluuu-ruU1--1 

B1fl1'J 1 Vl6'lllJ1'J f1 (71 BU?I'UB--1 flU n1'J 1 i--11'U'UB--116~1(711'U'u'<\)'<\)um~--1n1'Jl1--1ll~'U1i6'lBtJB1fll'J ll~~n1'J~~~--1--11tl, 

'J~uu\?il--11 'UBml1 n~cJ--11ilu'Uv!~n21'UVll--1u'J~1~m6'l(71~6'Ii11~'UB--1l~B'UV!~--1'UB--1l~B'UV!~--1~1'Unl'JPim~l 
~Ulluu ll~~n1'Ji1'U1J~21'U~UllUU6'I mD (71 tJn';i'JlJ\?iBhJ (e-mail address:jakanan@hotmail.com) 

~16hl"i'ru : l~B'U1VltJmflnm--1, n1'J~lJl,<\)ll~~-r--11~
'" 

Abstract 

The residence of Samruam Lekyu is a typical traditional Thai house of the Central 

Region located on the Mae Klong Canal, Wat Lang Ban Community, Amphoe Meuang, 

Samutsongkhram. According to the present owner, the house was relocated from Ayutthaya 

after the fall of that city in the late 18th century, so it is at least 200 years old. With such 

history, the present owner plan to renovate and conserve the house to fit with both its 

historic past and future needs. 

Accordingly, the research aims to explore the ways to document the architectural 

data of this ancient house for future preservation. Three documentation processes were 

undertaken: visual inspection, measure work, and photographic recording. The data 

documented would then be synthesized into architectural drawings consisting of lay-out, 

plans, elevations, sections, and detail drawings, which altogether represents the changes in 

use, architectural style, structure, and construction materials of his centuries-old house. 

Based upon the systematic documentation, this set of architectural drawings is crucial as a 

database for the preservation design of the historic house that corresponds to the lifestyle of 

the present. 

In addition, it would be useful in the functional planning and mechanical design, as 

well as a historical document for the stylistic analysis in the future. (e-mail 

address:jakanan@hotmail.com) 

Keyword: Measuring, Traditional Thai House 

fl11lJbU'LIlJl 

thtll~B'U1VleJ flru~lJllJ l~ n6'l n~ lU'Ul~B'U1Vlmfl~B--1i1Ui11fln~1--1 lm--16'1'h:l1~tJn~'U6'I--111A'f1'U1~--1 
~ .. 't \J ~ 

6'ImD(71eJn';iJlJ l~B'UU J ~61'\..Ilu'U l~ B'Ull~~'Utll~?lllJVlB--1lU'Ub~B'U1Vlc.1 b~lJ :lJb~Btlfl-rl~--1 bU'Ul~B'I..Ivl\?i Bb~lJ .. meJVI~--1mjVll--1~I"\(71~l'U (71 n ~1'L1~1"\1IA'vlV('UV!'UIVll--1lb:wJl :lJ'Ul'1..1 ilJu'J~ (71ll~~,j'U1~V('UV!'Ul~--1fl~B--1 ~1'U~1"\
" , " 

(71~l'Um) n:lJ'lll'U ll~'U l~BlJ flU b~ B'U1VlCJBnV!~--1~--1 bU'U'llB--1 qJl~ mlJu'J~1~vl1~6'IBumml1 n b ~l'UmtJl'U b~ B'U .. 
V!~--1~H181eJlJT'Il1 n~J~'Ufl'JI"\~BeJ6eJl1 'U'lll--1V1iJPi n6'l ~mllJ "Il ln~:Wl1'U'lll--1l~eJn';i --1fl~--1vl 2 ~--1tJl,<\)~ i1ruU~\il'U 

'I 'I Q./ cU 

mailto:address:jakanan@hotmail.com
mailto:address:jakanan@hotmail.com
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.

. . 

"" Q,I, 
'U~llJf1'W'VI 

\'~v'U1Yw Vl:lJ1(J~.:) ?lmUI')(Jm'J:w~mJ€l1~(J.fllf1n{;ll.:J ~\,'li'U\'~e)'UhJtJ1U~n'U ~.:JEl~U'U\,?ll?l.:J :U 
~ 	 ~ ~ 

nl'Jci'l'Jl~-r.:Jl~ ( MEASURING ) VllJlt1~.:Jnl'Jlm~tI~'1Je:J.:Jmf11'J\'~mu'U.um.J{;l1'Un1'J\'~(J'U\'luu nl'J 
~ 

\'~tJ'U\'\'uu?lmuvwm'JlJ (MEASURED DRAWING) Vl:lJ1(J~ ,:mUUer-:J~'U 'Jtiv1l'U 'Jtiv1~ l\''''~l\'UU'1JtJ1tJ~l-:J'1~ 
~ 	 ~ I 

meJU\'\''Udf)~ 

nl'J61l'Jl ~-r':)1~ \,\,{;l ~ n1'J l ~ (J'U\'\'uU?lmu I') tJ m 'JlJ\' ~mJ'UVin?l.fll'W'VI1-:J?I mu I') (J nJ'JlJ'1JrJ.:J l~ €I'll 1'VI tJ~-:J 

'<ill\,u'U\;;m:Unl'Jci'l'Jl~ \'\'{;l~u'UVin?l.fl1'W€l1f1l'J l~rJ?lmtiiJ n lll:'l~ ~El'Urn~~ ~lv1:U f11llJ l .ul1 ~m f'll 'JJ'U 1 Vlmn 
~ , 

'1irJlJl\'"lllJ'JllJ~-:Jnl'J~~~.:J'J~UU1VlJ-J"1 l .ul1 tit'Umf11'Jl~lJ 
~-:J ll~ll-:Jl'U'1imJ II"lllJU ruu'J, -:J €I'll ,r n~~ ~ dl~~'U lu'Wl~nuu 1.:J?l1'U'1J €I,:) €l1 f1l'J l\'~ n€l1~~ ~ ~ €I ':)'Yh nl'J 

16n1".i~lbihJnl'a1-:5'~ 

n1'J?ll'Jl~r-:Jl~bb{;l~ n1".i l~ (J'U \'luU?lmu I') (J m'JlJlYlrJu'UVi n?l.fll'W'VI1-:J?I mul') (J nJ'JlJ'1JB.:J l~v'll1'VI tJ A,ru 

?ll'JllJJ'U 1'Unl'~l?ll'Jl~6'1.fll'Wl;ti16n1'J 3 15v11(Jn'UAEl 1.n1'J6'1l'JT'I16'1.fll'Wv11(Jl')llti~h (VISUAL 

INSPECTION) 2.nl'J6'1l'Jl~-r.:Jl~ (MEASURING) 3.nl'J~rl(J.fl1'Wu'UVin 

1. 	n1'J~l'Jl~6'1.fl1'Wv1Jtll'l1lti"l (VISUAL INSPECTION) 

l U'U16n1'Ju'UVi n6'1.fll'W€l1A1'Jl')llJ~ l~'U'1JEl.:J~6'1l'JT'il n1"j?ll'Jl~J'Ul~lJ~'U~l n n1'J \'~'UJ'U'JrJUv1J 
\J 

mf11'J~~~'VIlnl'J6'1l"jl~\'~El~~~lv1'V1'Jlu~-:J'Jul\'uU6'1mul')(JnJ'JlJ 6'1.fl1'WvfJ1 u lll:'l~'1J'Ul~'1JrJ.:Jenf11'JJ'U"13 
\J 

~lnJ'U~.:) b~lJmJ~?I.fll'W'1Je:J-:J m Al'J ~-:J?iJ'U.ff'U1il'UVl~rJ1~C1'U j;.J'l1-:J Vl~':)A 1 ~ 1 mr'U~-:J\'.ul1ti 6'1l'Jl~.fll(Jh ... , 

mAl'J\'\'~I:'l~VlrJ~ ~-:J~'U j;.JU-:J'1ie:J.:JbtJ~ lA'J-:J?I~l-:JVl~~Allll:'l~~'U"1 
2. nl'Jci'l'Jd:ur-:Jl~ ( MEASURING) 
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Ellm'j V11ir-:]ll!;1~'jUvi'T\.,I.fl1tJ'U8n'lJ8-:]Ellfl1'j 2.2 n~ll~ 2 V11n1'J1-:]l~lfl'J-:]?I~1-:] 'JU{;)~~1-:]61'V8-:]{;)"H~e:J'U 2.3 
~ , ~ 1 

n~ll~ 3 V11nl'J1-:]l~'V'U1~'Ve:J-:]e:J-:]r1u'J~ne:Ju~1-:]1'Vml~8'U l'1l'UU'Ub~ ~llU'J~~V11-:]~'U'\hu lluu'VtJ1ml~N~-h 
i.I I d d 


'VI'U1(1l1-:] lli.l~'J1tJi.l~l8tJ(?le:J'U1 


3. nl'Jci1tJ.fl1'Wu'UVin 

nl'j ~ltJm'Wu'UVi n"il~V111~ tJ N"il~'j~ tJ ::;~-:] l U 'UN'IJ'UVi nm'Wl~ tJ n1'Ju'UVi n.fl1'W'U 8 n"il1 n "il::;U'UVin.fl1'W
'\J '\J 

1'\.,I~U IIUUY(l 1 U l ~811XVl1m'Jl ~tJ'\.,Illuu1vi'ml1 U-:]~e:J-:]:lJ.fl1'W~lmU~ tJUlYitJUe:J-:]r1U'j~ ne:Ju~l-:] 1 flU l V1Ul (?l 

'VI~e:J~-:]~1'l1~1-ifu 8 n'V'U1~1vi'l'1l'U 'V'U 1 ~'V e:J -:] {;)1 f1 'U lvi e:J II i.l11 'U n1'J'U 11 u1oUt 'U n 1 'j l ~ tJ'U IIU U "il::; bvi' ?I1ll 1'J t1 

U'J~lJ1ru~(?ll:11'UlU~tJU lVitJU'V'U1~'Ve:J-:]?ImU (1l tJm'Jll1vi'fl n~e:J-:]
'\J 

'UB n"il1 ndll~l U'l~B'lVh m'jU'UVin?l.fl1'W'VB'lm1lll~ tJ'VI1 tJ'V8-:]l:11'U ~1-:] 1'V 8-:] Ell f11'Jb Uvi'1 tJ lvi B l U'U 

oiJ8lli.l1 'U n1'J~8ll ll'llllU 1UU 'J-:] ll!;1::;8'U1n~81f111~B1 U l~81vi'-ifBll!;1"il1 n n11?1111"il1 -:]l (?ll~ tJU~B tJ llf11~-:]
'U '\ '\ \J 

e·mnl';il:5'v 

IIuU?lmu (1l tJ m1llmvi'''il1 n~1'J1"il1-:]l~U'\.,lVin?lm'Wu"il"ilu'U l~B1vi'oiJ8ll!;1"il1nn1'J~111"il1'll~ ~'l'LhlJ1 
, '\J 

~ll-U'U m 'Jl ~ tJ'Ull UUVl1-:]?1 mu ~ tJ m 'Jll dJ'Ull UU 1 '\.,I'V'U1~ A-3 ll~'UU 'J~ n8'IJ ~h CJ II 'IJ'IJ ?I1'JUqJ II 'IJ 'IJ ll!;1~ 

'J1CJn1'Ju'J~n8'IJll'IJ'IJ ir-:]'IJ~llru 'JUvi'l'U 'JU{;)(?l ll'IJ'IJ TYPICAL SECTION ll'IJ'IJ'VtJ1CJu'U1~ ll'IJ'IJ'VCJ1mle.J.:J~h 
'\J '\J 

, 
llC-l'U 

>. 

·~: I· .. .., ., .. 

.. 

.. 

http:oiJ8lli.l1
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nl<jeJ.fh..J<jltl~6'l 

Vl~,r'illnm~'U1'U n1'J?h,)T'il-r':l'r~lli;1~Vlln1,) l~8'Ull'U'Uvlll~CJ'U~BEJ ll~1 II'U'UVll,:j?1 m-u ~ CJ n'J'J1J'u'UVi n 

?1m'W~1~.Q'<il~'Ul1 '\J ltJ'U~I'U-ilmJi;11'Un1'Jn1Vl'U~ll'U1Vll,:jlbi;1~ m'JlJ151'Un1'J"liBlJlb"lllJB'U-rn';?i1'U~l~tlVllCJ
"" " , 

'(IB,:je:nm'J 1 'U~1'U~1,:j"1 lli;1 ~'Ul1'\J1i1'U m 'JBB nbl 'U 'U'\J-r'U'\J~ \lBlfl1')1 ~?11lJ1'J t:l~B'U?1'UB\I n'U m'J1.u\lI'U'(IB\ll~ 

~1~1'U-U'<ilyu'U~\l1'Un1,)11,:jll~'U1.u?1BEJB1fl1'J bbi;1~m'J&l~~\I\llm~'U'U~I\1"1 'UBn'<illn.QtJ\l1.ubtJ'UVl~n~I'UVl1":) 

'\J 'J d'&l Al?1 ~ ~?1 fll '1"1'(1 B \I b~ B'U Vl ~ \I'UB,:j l~ B'UVl~ \I.Q1 'U n1 ') ~ n~1 ')'\J bl'U 'U 6li;1 ~ n1 'J~tI'U~~ l'U 'J'\J bb'U 'U
" "" " 

IV 

'Um~'Umb'U~ 

1'Un1'J~1'J1'<il-r,:jl~ bli;1~Vll n1'J b ~CJ'Ubb'U'UB1fl1'J'\J'J~ bflVll~B'U1Vlmr'Urn'JiJm,)lm~EJ~B~I\1i;1~ bB8~ 
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Sustainable Housing Design Through Local Community Participation: Case Study of Soi 


Wat Lung Ban Community, Samut Songkhram Municipality, Thailand 


Abstract 

This article describes a three-year process of local participation in the 

sustainable housing design in Soi Wat Lung Ban Community, which was 

selected through a participatory process. Adapting Hamdi's (1996) 

Participatory Action Planning (PAP) concepts, the research team 

collaborated with members of 14 communities ond government agencies. 

This article is an evaluation of the process to implement a model of 

architectural design for vernacular housing and factors, which were 

obstacles to successful outcomes. 

Keywords: community, participation, Eco-housing, local wisdom, 

sustainable housing design. 

Introduction 

In 2007, a group of faculty members from the Faculty of Architecture of Chulalongkorn 

University were of the opinion that the modern Thai architecture was overly influenced by 

Western, while eschewing the uniqueness and well-adapted traditional Thai styles. This 

faculty group was determined to develop an alternative design, which retained traditional 

Thai attributes while integrating globally modern aspects of architecture to create a balanced 

result. The outcome of this initiative wa s the "Ban Reuan Withi Thai" Project with the 

objectives to develop a prototype design for Thai housing which integrates global trends with 

Traditional Thai aspects. The Project was a collaborative effort, among multiple sectors, to 

pursue the goal of balanced architecture with traditional Thai wisdom, integrated with 

modern living styles through a participatory process. The Project was implemented in 14 

communities of Samut Songkhram Province over a three-year period. (Technical Resource 

Center of Chulalongkorn University, 2010) Soi Wat Lung Ban Community, a small 

neighborhood along the Mae Klong Canal, was chosen as the pilot project site. 

2. Literature Review 

2.1 Action Planning 

Action planning is a new method of planning that differs from comprehensive planning, and is 

implemented under a planning framework. Action planning is not complex and allows 

flexibility for modification based on lessons learned from on-going implementation. Action 

planning is based on the principle that community residents themselves possess the 
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creativity and capacity to effectively analyze local problems and plan solutions on their own. 


Outside resource persons, experts, donors, and various officials should only play a supportive 


role, and give the local community enough opportunity to explore new approaches to 


development. (Hamdi, 1999) 


Action planning is: (1) Problem-based and opportunity-driven; (2) Based on achievable action; 


(3) Participatory, encouraging rapport and partnerships; (4) Reliant on local knowledge, skills 

and traditional wisdom; (5) Non-reliant on complete information; (6) Small in scale, 

community-based; (7) Incremental rather than comprehensive; (8) A starting point rather than 

end state; (9) Fast but not rushed; and (10) Visible with tangible outputs. (Hamdi, 1996) 

2.2 Participation 

Participation is a core feature of PAP and includes acceptance by the stakeholders of the 

conditions for consensus building, with an emphasis on collaborative processes from the 

initial stages of project development. There is a jOint role played by the local community 

members, with the "outsiders " (professional planners, government officers etc.) remaining 

tangential to the process. The feasibility of the plan correlates with the level of participation 

of the local community and can be classified as follows: (1) None and Indirect: Outside 

experts act as surrogates for community members when participation is low or non-existent; 

(2) Consultative :Outside experts are advocates when the local community begins to emerge 

as an interest group in the project, but decision-making is still concentrated among the 

outside experts (3) Shared Control: The outside experts and the local community members 

playa joint role as stakeholders in the process; and (4) Full Control: The outside experts 

serve as resource persons while the local community are the principal drivers of the process. 

(Hamdi, 1996) 

2.3 Eco-housing 

An eco-housing integrates economic efficiency, resource conservation, waste minimization, 

renewable energy, ease of operation and maintenance, and access to community facilities . It 

thus enables a healthy and cost-effective lifestyle. To achieve these objectives, an integrated 

design needs to be carried out, involving a variety of disciplines. Rather than studying the 

individual building component, system, or functi on in isolation, a multidisciplinary approach 

studies the interrelated impacts of design, systems, and materials. In Asia, eco-housing is yet 

to be mainstreamed into current plans and policies. (United Nation Environment Programme, 

2005) 
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3. Methodology 


This PAP used the followin~ participatory processes: (1) Review of related literature; (2) 


Interviews with experts; (3) Community-based meetin~s; (5) Workshop with Project partners; 


(5) Community survey and assessment; (6) Interviews and group meetin~s with key 

informants; (7) Master's thesis projects conducted by students in the Housin~ Development 

Sciences curriculum in collaboration with the Soi Wat Lun~ Ban Community Board and 

residents, representatives from 14 communities in the Samut Son~khram Municipality, 

representatives from the Community Organizations Development Institute (COOl), 

representatives from the Network Academic Institute, and speCialists from the Provincial 

Public Works Office. 

Durin~ December 2010 - November 2011, the meanin~ of "Keha Chumchon Withi Tai" 

("vernacular Thai housin~ community") was defined and a Project pilot site was selected. 

Next, a community survey was conducted to assess the capacity and challen~es of housin~ in 

the Soi Wat Lun~ Ban Community (June - October 2011). A series of implementation 

activities informed the creation of the prototype Ban Reuan Withi Tai model project, leadin~ 

to its introduction durin~ December 2011 - 2012. A set of activities for children in the 

community was implemented includin~ picture-drawin~ contests, beautiful house 

identification, and establishment of a children's savings fund (which was later expanded to 

include the entire community). A workshop amon~ all partners was convened on creative 

Thai housin~ communities, includin~ brainstormin~ solutions to housin~ problems. The 

participatory process instilled a sense of pride among the community's children and adults, 

~radually increasin~ their sense of ownership of the Project's ~oals and outcomes. 

On January 8, 2012, a "House-buildin~ Children's Day" was conducted. Then followed the 

establishment of a network of partners to create a prototype house as a model of Reuan 

Withi Tai in collaboration with the followin~ allies: (1) Samut Son~khram Municipality; (2) 

COOl; (3) National Housing Authority; (4) Habitat for Humanity - Thailand; and (5) the Premier 

Product Company to implement the restoration projects. 

4. ResuLts 

The Soi Wat Lun~ Ban Community is situated alon~ the banks of the Khlon~ Mae Klon~ Canal 

in the Samut Son~khram Municipal area. The community contains 190 households which can .. be classified into four architectural styles: (1) Traditional Thai (15 houses); (2) Local, wood 

(53); (3) Mixed (94); and (4) Modern (28). About half of the houses are a mixture of local, 

traditional, and modern (see Figure n One-third of the dwellin~s are over 50 years old and 

half are in a dilapidated state. Most of the households have four occupants of whom about 
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one-third are between 40 and 60 years of a~e, two-fifths have primary education, one-fourth 

are employed in wa~e labor and about one-third have mean income between 5,001 - 15,000 

baht (US$152-457) per month. One-fourth of households can just barely meet their basic 

needs, while another one-fourth cannot and are in debt. Just under half of the household 

owners valued their dwellin~ and wished to see it preserved. (Kaen~ton~lan~, 2011) 

Traditional Thai (8%) Local, wood (28%) Mixed style (49%) Modern (15%) 

Fig. 1: Types of houses in the Soi Wat Lun~ Ban Community 


Source: Kaen~ton~lan~, 2011 


Over three-fourths (78%) of the households in the Community have problems with their 

houses which, can be classified as follows: (1) Erosion from the canal water (28%) (Raisaen~, 

2011); (2) Unhy~ienic latrine and waste water disposal (25%) (Khamparat, 2011); (3) 

Dilapidation of culturally si~nificant houses and which are in need of repair (23%); and (4) 

Dilapidation requirin~ professional repair workers (52%) Some households had multiple 

types of these problems. 

The participatory community assessment process produced the consensus that the prototype 

housin~ for re~eneration should reflect the local and Thai traditional styles. Two houses 

were selected to be restoration model. 

This article is a case study of Ms. N' s dwellin~, located at the banks of the Mae Klon~ Canal, 

and which is a typical local one-story dwellin~ that is slightly raised on stilts. Three people 

live in the household and have unstable incomes. The house is threatened by erosion and is 

becoming dilapidated. Ms. N does not have sufficient funds to pay for restoration. She has 

built a new latrine but the waste water disposal is sub-standard. Ms. N does not have a deed 

for the land since the ori~inal owner died lon~ a~o without transferrin~ ownership . 

The main threats to this dwelling include erosion from the canal water and unhy~ienic 

latrines and waste water disposal. The Project partners conducted research in how to 

address these challen~es by interviewin~ experts includin~ the provincial public works 
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specialists, experts on traditional Thai vernacular housing, brainstorming with eco-house 

resource persons, observing model eco-houses, and consulting with specialists on waste 

water management and disposal. The Project that resulted from this collaboration is not 

only the design of the prototype housing but also the creation of a network of allies, joint 

selection of the household to be restored, development of a prototype model of a 

regenerated community of restored dwellings, mobilization of the required resources for 

restoration, and planned implementation of the Ban Reuan Withi Tai Model Project. 

Design of the" Ban Reuan Withi Tai" 

The design for the Project is based on an eco-house model, integrating modern technology 

with traditional norms, and affordable for families with limited income. The design includes 

traditional local features of a hallway and patio, a Thai-style kitchen, one 

bedroom/bathroom/lavatory, ability to easily construct extensions as needed in the future, 

being in balance with the local environment and climate, and drawing upon traditional 

wisdom, i.e., the use of stilts to raise the dwelling, no land fill, elevated roof, long eaves, 

ample natural ventilation and cooling features to minimize exposure to the sun and 

maximize air circulation. 

In designing the structure of the prototype, the Project drew upon the knowledge and 

experience of local builders, and ensured that the engineering specifications would produce a 

safe and stable structure. A modular system was used in the design to minimize waste of 

construction material. The emphasis was on a light and simple structure, which could be 

assembled by shared community labor in a limited period of time. The piles were designed 

to be "Mai Kon Saw" (bamboo). The green roof (a recycled material) sheets were to be part 

of a complete network of gutters to feed rainwater collection into containers. Whenever 

possible, recycle resources were to be used such as using the wood from the original 

dwelling as much as possible The wooden windows, and doorframes, and flooring were to 

be transplanted from the original dwelling to the new site. Tiles would only be used for the 

wet area of the bathroom and latrine area . 

Landscaping architecture consisted of plans to plant mangrove trees to fortify the banks of 

the canal. Three rows of "Mai Kon Saw" (bamboo) were to be impaled into the ground in a 

zigzag pattern to combat erosion, along with the mangrove trees to act as a lattice to keep 

the canal-side ground intact. In addition, the original dwelling site was to be moved away 
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from the banks of the canal. Fruit trees were to be pLanted as a source of nutrition and 

shade. A kitchen ~arden was planned, emphasizin~ traditional herbs and ve~etables. 

The latrines were to be reconstructed with a separation of dry and wet areas, ample 

ventilation, raised latrine, new-style septic tank (Eco-tank) not requirin~ electricity, and be 

economical to maintain. 

Many new ideas from the Zero Waste Concept (Zero Waste, 2012), the model Zero waste

house observation and interview (Suwannarat, 2012) were applied in the design of the Project 

prototype. These lessons include the decision not to raise the level of the land through 

land-fill, mana~ement of rainwater and waste through use of a compost tank, use of biofuel 

from the compost tank for cooking and boiling water, use of treated bio-fluids to clean the 

house and bathroom, and use of compost tank products to fertilize the kitchen ~arden to 

produce organic vegetables for local consumption or sale. 

The total cost of construction of this for the prototype dwelling was calculated to be 150,000 

baht (exclusive of labor costs (USS 4,660) at 2011 prices. Project partners pled~ed to 

contribute to the cost of construction and the Community would contribute labor through 

"Long Khak" (assembled by shared community labor as traditional Thai house construction 

method) 

. 
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New Plan New Section 

New Perspective 

Fig. 2: Prototype housing model 


Source: Panitchpakdi, K. & Kaengtonglang, T. (2011) Withi Thai Housing Communities. 


After completion of the design of the prototype for home restoration, the Project team tried 

to contact the head of household (Ms. N) but she refused to meet with the team. Based on 

consultation with local leaders it was determined that Ms. N had become reluctant to 

participate in the Project since she lacked a deed for the land and may have feared 

challenges to her right to live there. In addition; Ms. N was concerned about increased cost 

of maintaining a regenerated home, and impeded access to pathways by relocation. Finally, 

Ms. N was concerned that she might incur the envy or ill-will of neighbors by being singled 

out for home regeneration. Given the lack of household willingness to proceed, the 

construction of the prototype has been put on hold . 

5. Discussion 

5.1. Level of local participation in the development of the Ban Reuan Withi Tai prototype 

Even though the Project employed participatory methods in each stage of implementation, 

when assessed against the criteria of Nabeel Hamdi, the actual level of participation should 

be rated as minimal. In other words, the community was only indirectly involved in the 

process and the outsider academic Project team was the primary planners instead of local 

residents. 

5.2. Process and characteristics of action planning 

The data in Table 1 show that Project compliance with the characteristics of action planning 

was deficient in the following three areas: (1) Even though a participatory process was used, 

· . 

... 
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the challenge of the housing development approach came from outsiders, and was not a felt 

need of the community itself. (2) Based on achievable actions: Building a house takes time 

and entails a complex array of activities, with associated technica l and financial challenges. 

Achievable action will not result if the local community does not perceive the benefit, and 

this shortcoming eroded local participation. (3) Visible, tangible outputs: The result for this 

indicator is failure since the prototype dweLling was not able to be constructed as pLanned 

due to lack of readiness of the community and target dwelling. The Project partners had 

stipulated that the prototype household occupants need to be willing to take on 

responsibility for some of the costs of deveLoping the prototype design as evidence of a 

sense of locaL ownership of the Project and potential for sustainability of the end resuLt. 

Instead, the household occupants had other financial priorities in dealing with the 

dilapidation of their dwelling and this resulted in their refusal to participate in the Project. 

TabLe 1: Characteristics of and Compliance with Action PLanning 

Characteristics of Action Planning Level of Compliance 

High Medium Low 

1. Problem-based and opportunity-driven ..; 

2. Based on achievabLe actions ..; 

3. Participatory, encouraging rapport and partnership ..; 

4. Reliant on local knowledge and skiLls and traditional 

wisdom 

..; 

5. Non-reliant on complete information ..; 

6. SmaLL in scale ..; 

7. Incremental rather than comprehensive plans ..; 

8. Starting pOints rather than end states ..; 

9. Fast but not rushed ..; 

10. VisibLe, tangible outputs ..; 

6. Conclusion 

Lessons from the development of the Ban Reuan Withi Tai prototype are as follows. This 

PAP only produced a design for a prototype model of a small vernacular house, but the . knowledge gained was profound and should be of value for future activities. At present, 
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members of the Rong Kung Community (one of the participants in the process) are applying 

the project concepts toward planning their new community. 

Appropriate housing for the 21st Century needs to be based on a holistic view. The Project 

designers and partners realize that, in order to produce a sustainable model of a traditional 

Thai dwellin'S and com munity, they need to have a more profound understanding of the 

lifestyle of the local residents. In addition, they need to study the underlyin'S socio

economic and cultural status of the residents. There needs to be application of eco-friendly 

environmental principles that are taiLored to the prevailing cultural ecolo'Sy, carefully 

incorporating modern technology to achieve a balance with the traditional, while providin'S 

full opportunity for local participation, joint learning and decision-makin'S. Finally, there 

needs to be appropriate application of traditional wisdom to promote harmony and 

sustainability goin'S forward. 

Factors behind the inability of the Project to construct the prototype dweLling 

This Project has been on-going for severa l years but has not yet produced the intended 

tan'Sible results due to the following limitations: 

1. The Project was making progress with a good level of community participation when the 

disastrous floods struck central Thailand in the second half of 2011. As a result, the Project 

had to suspend activities for three months and this resulted in a loss of interest and 

motivation by the local residents; 

2. There were personnel changes in the local mayor's office resultin'S in a lack of continuity 

of knowled'Se and support for the Project by the Municipality; 

3. New elections of the Community Committee members interrupted the flow of community 

participation in the Project; 

4. Community resident factors 

(a) Most of the local residents felt a sense of dependency on aid from the 

'Sovernment instead of pursuing self-reliance. This is partially the result of many years of 

populist policies of the then-'S0verning political party; .. 
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(b) There is a lack of solidarity in the community and lack of trust of the populist 

system of channelin~ funds to the locality throu~h various development funds. This has 

created competition for financin~ amon~ local residents and suspicion that the Community 

Board will allocate funds unfairly. The Community Cornmittee does not operate enou~h 

transparently and withholds information from the community on available resources and 

allocation decisions; 

(c) Local residents assigned lower priority to housin~ than the Project expected. The 

community was more concerned about havin~ enough to eat, income, and finances; 

5. The various independent streams of funds for the community throu~h populist poliCies 

were not inte~rated as part of a comprehensive development plan based on principles of 

self-reliance. The competition and lack of mutual trust amon~ community residents made it 

difficult to implement the Project with full community participation; 

6. The local administrative or~anizations lacked an appreciation of the importance of housing 

for the wellbein~ of the population. This inhibited decentralization of authority as envisioned 

throu~h the creation of the local administrative organizations; 

7. The Research team was not able to arran~e enou~h time to create an optimal level of 

local partiCipation and buy-in to the Project. In part, this was due to the many demands on 

the time of the Project staff, and the fact that they lived outside Samut Son~khram Province. 

This meant that the Project team members were viewed as "outsiders" and this limited their 

ability to advocate the Project objectives. Thus, for future PAP projects, it would be 

important to assi~n responsibility to local institutes. 

7. Recommendations 

7.1 For the community: The target community needs to sustain activities to create a model 

for the benefit of local residents and to encoura~e the 14 other communities in the 

Municipality to replicate the activity throu~h locally-driven processes. Outside experts and 

a~encies should not drive the process but, instead, can playa supportive role. The outside 

~roups are ready to assist, but the tar~et community is not yet ready to proceed. 

.. 7.2 For the local administrative or~anizations in the Municipality and the province: These 

agencies need to place hi~her priority on new methods of housing development since, under 
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the decentralization policy, these agencies are now responsible for ensuring adequate 

housing for local residents. This model regeneration Project is only a small part of the 

overall challenge of housing. Nevertheless, the relevant local and provincial agencies should 

study the experience of this Project in order to apply the lessons learned. 

7 3 For housing development agencies: This Project concept of constructing vernacular Thai 

housing should receive more support from housing developing agencies since the Project 

activities are in line with the new direction of these housing agencies in which housing 

development is more community-driven than in the past. The National Housing Authority 

can play an advisory role, while the community and local administrative organizations are the 

key implementers. 

7.4 For the technical and academic sectors: Management of the knowledge gained from 

actual implementation in this project is highly beneficial for the participating students. Thus, 

academic institutions should modify their approaches to learning to include more practical, 

field-based activities as described here. Further, targeted neighborhoods should be those in 

the vicinity of the academic institution to maintain and improve relations with the host 

community. 
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"iJlnnllVh~I'U~llJn'U'!lll'lJlJ'lJ'U v'll1Vl1;;)UI'U~bU'Uv1'UbbUUU1'Ub~v'Ul~1VI ~l'Ul'U 2 Vl;;1'1 1;;)bbn, 
1) UI'W'Ul'l?l111lJ b~n?!nf1 b'LJ'UD11mh1'UmUI'Ub~Bu1'VltJ ~cJ.:Jf1'1-rmn?!m'V'l~ bbf1:::lJfnllJ, 

J1B'Inl':i U-rUU':i'lb~'ElA'IbBn;;1m~ru'UB~b~v'U1VltJH, 
, 0 

O • • 
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7. ~'Uth~~J1ru1'Un1'a~hdl'U-:nu 

~1'a1.:j~ 4 ~18(1::: b~8~ bbf;,l'U.:j'U'lh:::mrulf1'J.:jfl1'.il~8~tnJ'Ulli1'Ubb'U'UU1'Ub~B'Ul~1 'Vl1'Ub'V~ b'Vl1"1'Ul(1 biJm 

.. 


."-. 

?1:IJ'Vl~?I..:Jf1~l:IJ (~mf1:IJ 2556 - n'UtJ18'U 2557), , 

.:j'U~1bil'Un1'a 

1. 'VI:lJd~fh~eJ'Uu'Vl'U 

1). ril~eJ'U bb 'Vl'Ul'Vlmmdf'Vl~..:Jf1ruJi?lj
" "," ...

2 . 'VI:lJd~f11~1.:j~df1'a1d 

1) ril~l..:J~n~l..:J'iJlf1'.ilJ 

" 


3 . 'VI:lJd~ri11"li'mm 

1) ri1U51.M..:Jl'U1'U1.h:::b'Vl1"1 bb(l:::~l..:JU~::: b'Vll"1/rilb-dm~tJ..:J 

" 
2) 1"11 b'll1'W1V1'U:::/ ril'thJJ'U/ril'Vll..:J\1iJ'U/l"l1~J bf1~eJ ..:J'IJ'U 

25,000 

145,000 

24,000 

80,000 

36,000 

http:lf1'J.:jfl1'.il
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7,000 
d d 

lfl'Je:J"l~:tJ 15,000 

4) fi1ci1me:J n?ll'J/b~hJl~:tJ/~~vhLe:J n?ll'J 6,000 

5) ~11'JJ~ill1 bb~~nT~bt:-Jml'W~t:-J~ntiJ~CJ 7,000 

6) fhHf~lmu~l(j)~~ (.ue:J:tJll"IJ:tJe:JUmt:W, 
7) ~l1-U~ltJ~'U1 15,000 

4. 'Vl:tJ'J~l'h1a~, 10,000 

1) fhl61~~1,rm1'U, 12,000 

2) fi1V1,r"l~e:J/Jl'J611'J/vl1'Jl 7,000 

3) ~ll?1~fle:JlJ'W'Jl(j)e:J~, 389,000 

4) fi1161~B'U1 
'YJ:u':!uu'j~lJ1ru~hb-W'Un1'j~'l~'U 
':!U~'l'Vl'U• 11,000 

fi1 fl'J .nill';;, 11,000 

fle:J:tJ-W'Jl(j)e:J~'Wn'Wl ~l'UTU 1 o/l'J (CB 1696) 
" " 

'J'J:tJ'IU~ '1'Vl'U~'1 ~'U 

400,000 

8. ilru'Vl1U~~Bua'j'jfl1'Un1'j~lb-W'U'l1'U 
OJ , 

\J ruVlllb~:;BU 61 'J 'J fl6'l1fi'ru'UB"l nl 'JVh:J1 'U ~'JlJ nu'U:tJ'U'U u'J:; nl'JVI~"l fie:J m llJ ~ 'U (9)'J bl(;1:; m1:tJ'W~B:tJ 
v It Q.I q 

'Um'IJ1'J'UlJ'IJ'U l'W'J1:; 'vn n'UlJ'U'U:lJfll1lJ~'U (9)'J blfl:;'W~mJ~'il:;vh nl'JU-rUU 'J"l bu~CJ'lmU~"l l 'W'J1:;\in:;Vru n 1';;" , 
~"l\JruVl1 llfl:;mllJ~lAru'UB"l~mJmfi'CJ'UB'I'W'Jm'U1 n1'Jvl1"l1'U~'JlJnu'U:tJ'U'Un'il:;l'u'U1UB~l"l'J'J~b~'J lbfl:;

v v '\I q 

dl~t:-J(;l~ll~'il~l'UmtJ5'J'J:tJ ~wd'U tll'U'UB"l'U1'l~l'J'JlJ l~n61n(;l ~l~'Ufl'J1:tJ~lAru ll(;l:;flrufil'UB'ltl1'Ul~B'U'0 q Qj, 

1'VltJ'1Je:J"lIil'Ule:J"l ~"l'W-re:JlJ<;)l lU'U nl'Ju-ruu'J "l 1~ tJ1Vl'Vl 1'lf1 lfll '0 161 fl1\J Iil tJ m'JlJ1'VltJ l.v11Uvll n1'J-r"l1~(9)Jtl1'U, 
l~e:J'Uvl1lbUU1'Unl'Ju-ruU'J'l~e:J1u, 

1'U'U ru:;~'OlJ'U'Utl'nJh 'l :lJMl1'Wbl'J ~~BlJ l tJ'U~'U~'IllJJ1 u'J:;;;'IUUruVl1J1VhlJ-IJ"l :lJb'WcJ'llJ1t! hi ~ , '" 
VI~'l:W~:lJm1:tJ~'U (9)J1'Unl'Ju-ruu 'J "l~1ilJ'U l'll1'U'Ue:J 'l1il'Ule:J'l ~ 'Ifll'J:lJn 1'J ~'Uo/l'J~'I'U:W'U'U l~e:J'I';;'J tJ\J'il~CJ'Vlm tJ, , 

mil'l l'Il'U nl'Jn~'J~'il:;<ile:J'I~ B'Ufi11.v~1 CJ1 'Unl'JtJ ~uu 'J'I{I1'U nl'J n~J:W\J ruvn nu tll'U.vl 'I lfiCJ 'I b~tl"l'illn nl'J 
, v 

http:tll'U.vl


-• 


-c5'~rvhb~W 


'm,:jA161~"a1'\l1';j8 ~"a.m1"a"aru ~hnw"ll"a'l1'Wvi bb61~flru~ 


.fl1fl fl1"a11,:j bbt:-JW11 flbb61~ bii~,:j fl ru~61 tl1U ~ fJ fl"a"a:U A161 ~1 '\lW161,:j fl';jU1:UVI11'V1 fJ1~fJ
• 

.. 
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1. ~B1m{)n1'~: nl".iBu-rn~61rt1il~~m-".itl-1~ b6(JUIPlUB6'l bb6'l :::nl".i:5'~nl".iviB{) b~~1'UtI'UU, , 
2. ~B~-r'U~~'UB'Ubfl".i{)nl".i: ".i8.:JI"11?1ml':\11'j~ m }\~l'j'jru f'lfl1'W'U';iU'll'Vi 

3. 'U'Vl6l".iU~l'Vi-r'U~'U'ivn".i , " 
~l:IJ~flru~?ltnU()1CJm';iJJI"11?1()111ti1-r'lJ.:J'Uu'j:::JJ1ru?lU'lJ?lU'Ululm.:Jnl'j\iVlli 100 tJ 1 'Unl';i~mnl~tJ, , 

b~mJiJu~nl'j1'Ulfl'j\lnl';i'Ul()1m'jJJ~\lbn~~mJ?ltnU\7l~ lm\lm'j~8CJ : lm\lnl'j8~-rfl';bb!;l~~'U~~:IJ'(j'U lu 

~.:JVll~u~ b;U-:Jb Vl'jl l~CJihb'u'Unl'jlU'UJJ'U'U()1m~ul'U1VI:W 'UJJ'U'Ul?15'j bb!;l~'U:IJ'U'Ul~b'U'Uvlu8i;:nr'U l~CJ~nl'j, , , 

'UB.:J lbt:.J'U-:J I'll B~ -rn,;Y111.:J bbt:.J'U11 lbvi l~ 8\l':\11 n lfl';i .:Jnl'jl~tJ b:a \lU iJu~nl 'j vr-:J fl~11.yj1ti1-r'lJ b~'U?lU'lJ61~'U\i1 n 

'<\JVlI!;1\lmru:IJVlllVl (Jl~tJ'<\J~~'U?I~lfl'j~ fll';i 1 'Ul~B'Uil'Ulfl:IJ 'W .1"l.2556 bb!;1~ b~81Vlnl'jB'U-rfl';lVlb'U'UvlUB!;l" , 

fl ru~ fl 'j1:IJ fl111~CJ bb '!A.:J'U1 ~ b~B 1 Vi fll 'j <ill bU'U.:Jl'U B'U -rfl~?I rll il ()1 CJ n 'j';i JJlVll 'U'U vl D86'l b tJU Vl-r'W CJ I n'j n 1 ';i, 

viml~CJ1~'U:IJ'U'Ul~l'U'UvlDem?ll:IJl';irl'lJ~Vll';i~Vlfll';i1vn'U'i)'Ulfl~m81 'U 'W .1"l.2558 ~.:J\I~btJ'UtJlI,'jn~D';i~l 'Vll"l, 

U".l ~ lVll"l vil\l1 lb6'l ~ ltJ'U D';i ~ bVll"l ~-r'lJ ~ ~'U 8 'lJ1 'U nl ".l il '\J Vl'lJ I Vll tJ 'U ~ 'U ~ fl !;l1.:J ~I'll n I ';ivi B-:J b~ CJ 11 'liD ';i~ 'Ul fl:IJ 

8lb~tJ'U 

~\l.Qflru~~l~CJ1~'\J';i';i'<\Jlfl'j.:Jfll'j.QbtJ'Un\lm'j:IJVI~.:J'UB.:Jlm\lfll'j'Ul()1 m'j:IJ~.:JbnVl~8:IJ61rll'U()1~ lVltJil" , 
n':\1m';i:IJvh~~llU'Unl';ibb~lvr.:J.Q 

1) fll'j6'11'j1':\1-r\llVl ll!;l~B8 flbb'U'lJUVl'j'jl"lnl".l 1 'U8lfll".l V\l-Vll l ~B1-v b tJ'UI"l'U ~lb~CJ'U~'U:IJ'U'Ul~ b'U'UvlD B!;l 
" \I '\J q 

(learning center) 1~ml61Vl\ltJ';i~1~1"1161()11'UB-:Jl~ 8lfll';i6'11rlC\!'UB\llVll~~1()1'UB\l'll:IJ'U'Uvr\lbb()11'U8~()1 (~\lbtJ'U 

'UJJ'U'UtJ';i~m ?ll'Ubbfl~'Ul) D\I'<\JU'U blfl~lb'lid1U:IJ1'UB'UlflV1, , 

A~l~'U1'Ufll'j~~'Yhlbt:.J'Ufll';i8~ -rfl~81fll';ivil\l1 bb!;l~15nl".l~lltJ'U.:JI'U 

3) nl';i'UB-r'U'lJ~\Ilfl'Umbril'vhtJ'U'Um?l~61:IJ bfl~8.:Jil81'Unl';iu'j~ n8'lJm~'W 'Um1-til 'UU1'U b18 i!;l i ~\l 

611JJ1".l C1~Vlbb?l ~-:J1'U1"l'U~ nl';i b~ tJ'U~ ~-:J.Qil'UllUl'Ub?l'UB'<\J~'lJ~\Ilfl~.:J'U8-:J1li1\l1 ~-:Ju'UVimb '\J'lJyJB~:lJeJ6'lJ'ltJ
'U 'U 

flrurrfl~ru~ tJ';i~l~bb!;l~nl';i1-if.:Jl'Umnflll 50 ~'U bbfl~b1eJ 4 ~l, 

http:lfl'j.:Jfll'j.Qb
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~'l~'U nl';i'7J€l~1J nl';i~u1J"11'U1'UlA';i 'l nl';ii~8 bb 1J1JUll u&i nl';i~:U~'ll1 tJ1 tX nl'Jv1lb1J'U'll'U~~l'UlJl 
?\lm';itlvllb1J'U~€llul~~llJll~'U'll'U ~'l:u~'Vh1tXbilVl~~~'V'l51'Unl'J~iT1J~'U'U8'V15¥1l?\~1 nl';i~w.J'U1A'W~~'lAlJ, , " 

U'J~'7J1AlJm l'lltJ'W1'W€l'WlA~5'U1n~ 

4. l\9lf;)U)~6i\lrl, 
1m'lnl';i€l'W~n";" mil~ tJ n 'J'JlJlVll6(!'WI'lU €l~ ll~ ~ m'J~Vl n 1 Tvl€l 'll~ tJ1'7JlJ'7J'Wiil\9l ClU 'J~?I 'lAvl'l~, , , 
1) m'J~1lJv1l b1J'W nl'J€l'W~n";" mil ~ tJ m'JlJ €l1f1l'J~iiAruril'7J€l'llVl~1lJn1JlVl ~'l~lJru'Vlfl 5'J n:u, , , 

l'V1'JlJ 1tXiimllJ~'WA'lll~'lll';i'l 

4) nl'J~1'J1:u-r\llVlt-JiT\I~1'W'Vlt!l'7J€l'l11J?\(ilfh bY1€l~n~lmllJbVllJl~~lJ1 'Wm'J1J'Jru~~€llU 
" 


., 

5. oU'W\9lB'W 15n1)f1n'Mlbb!;l~t-J!;lrn'.i~hbiJWI1'W 

1) ~n~li~tJ ~l'WU '.i~l~ nl 'J l~ tJ II'V'l~A~?l1'l¥II ~'Wl1'J~'W Al'VI€l ~ n lVltJA ru~ij'7J-rr'W 'Wl1 cJ ~\ll¥l?\ 1 'Will A 

~~l'Um)n u'J~l~iTnu rul6(!'WiiU€l~ ~\l lU'Wl~€lVll~:U ~bb?lVl\l1'W¥I'W~nl';i l1 tJ'U~~l'Wm?l'Wl 
, v '\J 'U 

2) nl'J€I€lnlbUUU-rUU'J'l€l1f11'J 5 'Vl~\ll~lln, 
,Jl'U~n'l"m~?I\lii ?I~l\l~1tJ1~~n'Vl€l\l 2 .rr'W €l1tJnll 130 U, 
Vlm~'.lJ''l "\l 3 .rr'W €l1EJnll 100 U~~l\1~181~~n .," , 

¥ll!;lTVh111 €l~~VlnuVlm~'.lJ'\I 


" ,Jl'W~nIlAi1 ~\I:U~U~UU';i\lbtJ'W¥I'U~nl'H1tJ'W~ bU'W€l1f11'J1~~n 2 .rr'W tJn~'U bbfl~1'WU:U:UU'W 
q '\J '\J , 

~iT\I~l'UVlt!l'7J€l\l1u~(i'Vl~\lbnl 

3) nl'J€l€l fIlb UU.f1l81'U¥I'W ~m';i b1 tJ'W~~l'W¥ll?l'Wl~\I btJ'W~~5Dru.n1J'VI';i';il"lnl';i lVl tJ1-rrmAl'Jth'W~n 
'\J '\J 

IlAi1 (~\lm~-rr\ll'Wbb~l) 
4) nl';i €l€l n bb U U U18bb?l Vl\l.iJ €llJ ~ bb Vl6'l \Iv] €l'll ~ 811'W?I Cll'W~~1 flru'7J €l \llVlblfl ~U 1 tJ~'VI1'l ~ 'lb tJ'W 

" v 

.fl1~11'Vl8lbfl~.fl1~l5'ln'1~ 

5) nl'J~VlU';i~'7JlJ~1WlU'V'l'J~?I'lii fl'J '7Jl1,Jl'W bl~~VlthtJ\ll'W~~1:lJe:J'W-rn~ 2 l~€l'W 1 A~'l l~tJ1nU 
''\J , 

o .<:::I. IV d' V .<:::ot. IV ,d' 
nJ'JVlll'U'W nl-:l €l'W'J n~u'Juu 'J \I m Al-:l lbfl ~ nl'JU 'J'Vll 'J:U Vl nl';i nl-:l'VI €l\l b'VI tJ1'7J€l\l'7J:lJ'7J'W, , , 

6) nl'JU'J~?ll'W'l1'W~llJn1JVlti18\l1'W~1'l1 bY1€lU'J~'7Jl~lJ~'\.Jlhbfl~ nl'J~ mVl b'll'W ~liTf1\Il'W nl-:l 

vi€l\lb~tJl~\l'VllVlQ~b:U\lb'VI-:ll nl-:lvieJ\lb~tJ1 lb vh'lh~b 'VI1"l1'VIC! 5-:ln:u'thvl€l'lb~ tJ1 5'J n:u b1€lvi€l'l b~cn, , 
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7) nJ'jvnvl'U l~e:J1m'Un1'jB'U-rm;ll&l~u-r'U'lhrenA1'j~llJn'U'Vn"llCl1 fI~?1(9l'lJ'U ll"~Li'jn'llBn'lJ'U 
rI " "" " 

8) m'j~Cl1YilJVivnr"l~B/ll~'U~'U'1JB"llm"ln1'jl~B1~.um.mlbriunvlB"ll~tJ1 
" 

9) m'jl~EJ'U'jlml'Ul~EJ 


10) n1'jb~EJ'Ult:-J mb'V'dml\lI'Ul~EJ1'Un1';ju'j~'lJlJ'Ul'Ul'lJl~bl"~m'j~YilJ'\f11'Ul1'j?lIJ'Ul'Ul'lJl~
, 
~"'llnm';j~ll'Wwn'U 1'U'j~ 'vdl"lb~B'U(9lmfllJ 2556 n'l l~e:J'Un'UEJltJ'U 2557 u';j~nB'U(?)ltJ 2 ~1'U, 

6. ble-JWI1'Ubb~::a:.J~n1J~hbU'U\I1'U 

6.1 lbe-J'Un1J~l b U'U\ll'U lf1J\lnl'~B'U~n~61 mU(9l EJn)'alJ1Cl1 b"l1'U~Ue:J~ bb~:::n1'a:5'~ n1'av1B\lb~V'J, 

\l'UU',}::::Ulru 'W.rt.2557 

1m 

.... 
" 

( ) 

( ) 

.... 
" 

< ) 

( ) 

< ) 

.. 
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6.2 	~~n1';j~hb'u'U,nu 

f.mm,)~llth.J.:Jl'U1'U.:JLJ'\J'J~mru 2557 li~.:J,i 
6.2.1 n1';jfin~1~1'U'\J';j::;1~n1';jb~tJU'W~fI~6'll9lm6'l'Ulci:IJJ1LJ1'ltl:;:n.:), 

o 

UV1'Ul 

m'J~mnl~m~V'l "m'Jbt:-Jml'V'l~fI~?I~~l?l'U~11U~:lJJ1LJ1.:J'\J~ n.:J" lil~f1'\J,)~?I-:!fI''Unl')~ml'Ufldll-l, , 

l U'Ul-ll'U tJ.:J nl 'J bt:-J tJ lb 'V'l~ fI~?I ~ ~ l?l'U11'U?I tJ 1:IJ bb~ ~ ~l-lJ1LJ1-:!'\J~ n-:! 1'U b'U ~ ~-:!VllVlQ~ b;a ~ bVI') 1 'U~LJ~ lb~ ~ , , 
'UfI,)UltJ n 'I1.:Jb UW\lVlb~l-l~U'IJ tJ~ nl,)?I~l~lV1 ll~~ nl'J~~'Ul-l'UU'Uldfl~?I~1, J:WUfIlVltJ~ n ~~li~n't'fru~b~U'UtJ~, 

?1 enD ~ tJ nJ'Jl-llVI bb~ ~li fI,ru ~1VII ~l-l'JVI nVll~lw,]ull'J'Jl-l 


Qd c< 

lon1';jf1m~l 

m'J~n't'fl,i~lb1jum'J1V1tJ 1) ~m~l''IllmtJmn~ 2) ~n't'fl"lllnnl'Ji:\'11TilJllfl?1Ull-l 3) ~n't'fl"lllnnl1 
b.vl~ll-l~~bn~m'Jru1'UV15m?1'U1 lb~~4) m1~l-lJll't'fru 

'J~tJ~nm'IJtJ,:m11~n't'f1 2 tJ AtJ ~tJU~ 1 bU'Um1~n't'f11'U'V'l.~ . 2557 lilunl'J~n't'fI"lllmtJn?111b~tJ 
~ n't'fl'\J1~1&i nl1 bt:-J tJlb 'V'l ~ fI~?I ~1"11?l'U1 ~~ bU'U~:lJl'IJtJ~ nl1 ~~1V1 bb~ ~'Ul-l'UU bb~ ~~tJ'U~ 2 b UU nl'J~ n't'fl, 

~n't'fru~?1enU~t.Jm'Jl-lbb~~'Ul-l'UUfI~?I~m?1Ul, 

~~?11l-l1'Jf1f1'JtJLJfI'JtJ~~'U'ffiU8'\I'J~nl BUb~t.J bb~~bm~tJ1rX lit:-J~'\J'J~It.J'U11''1llnnl'JAlbfl~tJ~bVI~ 'lJru~b~tJlnWl 

linl1bt:-Jmb'V'I~fI~?1~I"11?1Ul~d tJ hwli nl 1?1 m'\JUlblitJ.:J~l.:J"1 ~~VI fI'JtJ.:J bUU~-:!'JJl-l ru'Vl~ 1'U'Vll'\J be:lb ~tJ fI ru~ 

lJ'Ui'U'U1~'\JtJ1~bn?l1~?lm'llulblitJ-:!l-l~~~nl1U'V'I.~. 2054 ?lm'\JulblitJ.:Jnl 1 'U'll'J~ b'Vl~B'Ub~tJ 1'U'V'I.~. 2077, 

bb61~bliV'll-llbfh1'U'V'l.I"1. 2118 bu'U~u~nm.:J1'Unl'J'\J'J~nl~'V'l'J~d'J?ll'J1ubm~t.J~~1'UtJtJn (hbbLJ(?) 1nm~J VIii! 
" 

35-40) 

61-:!:lJ'Uiuul~ 2 tJ.:JAm1t1"1'1.I"1. 2110 'V'l'J~l-lVll~m'V'l1'J~1~'V'l'J~'Jl'UVllUtJl'U~mb~~mltJlJ?I'1l1~dt.J nl'~ 

bt:-J tJ bb 'V'l ~ fI~?1 VT~ I ?lul1'U?I tJll-l~.:J l~l-l~U Jf~ bbviJ Ul-ll ~ €l:IJl B1UI '1 'IJ 8.:J'll tJ ~ ~ bn?l1'U 'Vll '\J b 8 b ~ tJ 1~61 ~ 61.:J bb61 ~ , 

~tJ~'UV\lliB'Vltl'V'l~l-lln~'U "IlU?11l-l1'J f1~VlblitJ'll-l~~~ nl1~U'V'l.~ , 2184 ~8m1 U?I:WtJ'V'I1~ b-;(Jl'\J'Jl?11'Vl'VltJ.:J 

.. ~tJ~'UV\l1~liB'Vltl'V'l~'Vll.:Jnl1f111um'l~~tJtJomb-v'Un'U bb~m~?lUh 1Unl'Jbmm'V'l~~l?1'Ull1l.:Jb-vu'\JtJ~(Y1 bn?l (1'J, , , 

blLJ(?) In?l b(Y1 J Vlill 47-84) 

.. . 	 ~tJl-ll1'U?llJtJ?ll-l b~"Il'V'l'J~Ul 'Jl tJru lJ'Ui'U'Ul~'UlltJr-:!bl"1?18.:JAbb ') n1~b~U'Vll'lmcJ.:J m'l~~ tJ tJom1'U'V'l. ~ , , . 



47 

JJ1mTn1'W?l~tJ-r'lJm!;\~ 1 bb!;\~~ 2 b~e:J.:J:Vln?lm'Wni"J?l.:JA·HlJ1'W?ltJI:IJ bb!;\~{J~VlI''illnnT:itliil'~~~.:Jbfl?l 'Yll 

1~m"J?lu'U?l'W'WVI1.:J n1 "J b~'W"il1n ~ ~'1 bfl?l~ bAtJlvW'U"illn "Jl'lJGhun~~.:J bfl?lVl tJV1'lJ~~n lv1'iJ'U lVlVlm .:J'lJI'J~ ~.:J bfl?l~, , 

elYW'Yl~~.ntJ:Vl nm"JtlDl'&11 tl e:JQ~B.:J n~~1J)111bb'WI AV1 bb 'U'UB.:Jn~~:IJ11mV1tJni"J'Ue:J-r'U'U~"illA"illn'lJl1A~?lii 
vl.:J~mhTil " ... 'Ue:J1~~~?lI:1J1"Jtl'U~"illfib-wmb~'Wb~ntre:JtJ 'U~"illf1J)ltJml:IJii''W1:v n1"J'U~"illfib-wtJ.:Jb~ntreltJ-t1 

" 
b~e:JJJ1n~'W"il~nmmtJ'Wb~wlB'W1V1q!vtl-ilvll.:Jl'W~I'1i ~111Y1fll'11J)... " 

1'W?l~tJ-r'lJn1!;\~ 3 iJ ni"Jbtj tJV1 btj tJ'W fll?l'W 11'W ~1'W'Yll1~iJ'Ul1~1'WfI~?l~'1e:J'Yl tJ'I"l:lJ1?l tJl:IJ~'1tl"J~JJ1 ru 

1,600 A'W 1'W 'Yl. fl. 2377 'I"l"J~'U1Vl?l:IJb~"il'l"l"J~,r'l bn~W()Ie:J~vrl 1tl"JV11 1 ~~'1Ul'Wb~mJ~?lI:1Jb?l'W 1'W'1il'1'!'W 
" 

'U1VlVlm'l ru.:J-{J'U~?l~ tllm!;\nlo& (Jean-Baptise Pallegoix) G1'1'JJ'U1tJnAru~iJ?lsiY'IhiT'WA1Vle:J~Atl"J~~1 

?ltJ1:IJ 1J)b~'UVll.:J~I"Jl"ilbb!;\~btJmb'Yl~fI~?l~fll?l'Wl1'W?ltJ1:IJbb!;\~m11'W'1i1'1 'Yl.fl. 2372 - 2496 bb!;\~1'U'1il'l 

b~tJ1 n'U'U1VlVlm'lbm~ U'W B!;\'U-r.:Jf1 (Etien ne Albrand) iJml:IJ?lIJJ1"Jtl1'Wm"J'YlV1.nl~I~'U1J)b~'WVll'1:IJ1?ltJl:IJ 
" 

d Q Q.) v 
(b"Je:J\lbvwln'U, VI'U1 318 - 339) 

"Deseription du Royaume Thai on Siam" bbtlmu'U1VltJ'j( "br;ilb~B'In~'1?ltJl:IJ" 1~mr;ilb~e:J'In1"J6'11"Jl"il 

biJe:J'I'U1'1tlm?l~mJbb!;\~bbtlV1~l vh'UD'WYinoVelfl11:IJ vl'l-t1 

" .. J'le:J'U'Uln~'U"illn~'WVl'U~ oVl'Ylb~11J)bl1~~'U~'Ul'1tlm?l~B U biJB'I-t1~'1e:J~'Ulm-a'U1 'U811 , " 

(>]!;\IV1 "il~b~'Wbb~tlm'U-aV1~l\li ne:J'I1Vlq!i bb!;\~J)lm~'Ub-WU'Ib~B'I ("Jl1 rnI "ll61) b~tJl oVl'Ylb~1 

e:J1"il~e:Jtlmb~tJ'IfI'W~ltlJ)ltJn'U~'1 G)~ fI'U 'YlmiJe:J\llVltJ~'U'J1:1Jtl'W b,ooo fl'U bU'Wyje:JAI 

bb!;\~'lJl1tl"J~:IJ'I ~.:JVll'V1-t1iJ n1 "J b'Yll~tl!;\ n8'U e:J~:IJ?l:IJ'U"J ru:lJ1 n iJoVl1 til (>]1!;\ tJl?l'U'U-aV1~ 
'V II <u '\J 

. 
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VI~'l~lnlv\\~tJjJ~1nA~~(7)'l ~-1m::;~~m~~ltJnU'€l~mjJ1~tJl6'1LJlL;;1~1~e)'€lmL~1 oiJl~l{lln
'U 'U 

;;1-1 L~B~1l'J~1l'Jl1 Ll;;1::;lLJ1 LoiJll'\J1umjJ1LJ1-1'\J';i~ n-1 \ilB-1VllUJ1~UhJJ11 (9)l£J ~ L BB' ~-1(i-1 

liJB'llL'\J~~1 ~~iJfh LL ~-1 L~-1lVlU BUrl1l'J 1 UltJU~~-1~lU'll'€l-1l{llliJB-1 ~lUJ1~D':i1IuB~nU 
L~l'J'lJll'J1'\J~-16'1B-1~-1'WlmlliJl iJ~;;1liJB-1JljJ~-1~U';il1 (9)0,000 AU ~-1~-1'v'j'r~ltJU~J1LJ 
1mUB~jJhJvi'l tJUloiJ-1d 6'11U~;;1l:Wlli.l::;1~8mJ mJ-1~LJe)mJ1li~1n'"h l£J0 b-1 ~-1l{ll'llB-1ltJu 

v , 

(9)et-l£Jo ljJ(91J 1n~1 nB-1YlwIu iJb\lVl~\lAlni.ljJ iJmll'J6'1B-1(7)1~-1nllU~ n~'\Jvhvi'1 tJ1:WlL~-1 

6'1B-1;;1n1 ~VljJU'llLJnUl~BLJ~~le)Bl'J J18Bl'J 1 VI;;1i.l-1UB~LjJU~ vi'luVI~-11J'l~'\JriBltJUL(911B~
'U , ~ 

J'\J~l-1f1~ltJ61nLJVI'€lf1'€ltJ .ffULJU'll'€l\ll\9l111iJllvl'llVl~n1V1ruml-1B~ m vlBU ltJU~~\lVl:WB 
'\..I I v '\J 

'llU1~jJ~:w1 m VI:WB l~'€ljJ~-1nuvi'1tJnlJ1LJmJu l~'€l~jJ1'WllJ"Ill~1l~tJ1Jle)'€ltJ1uVliimVl~111
'U , 

llu::;11vi'Jlm;;1~\lfi'€lutJl'l'll11:lJln n1Jl~tJ1Jlmi.lll~-1n'\J'WB\l'llB-1lYu8nA~"IVI~-1 n8\l1vi' 

Jl\9l1i.l8nltJU~lu1ujJln 1U~6'1~nlnJl\9l1i.lll~"IJu~::;tln~-11u~lJ-1\iljJn~U6'1Jl l~'€l~61jJ
, 'U • 

loiJlnU'tJU'll111mun1Jl'\Jn~n UBn1nJl\9l1i.lJu~-1B~nm'lll{l-1 l~Jl::;u~J'U i"l~n VlUlli.l~ 
'U 'U " 

f11-1An lYm)~\9lni.l\ll'\JmtJnmmtJull'd~jJ'€l~1uJumnml'J bJ"I1VlCli 1~'€l"l1J-1 nll"1ml~-1 
b-1i.l~ eto ljJ\9l';i 8-1hjA'€ltJ~'€l~~~lJJ';i~lf1~B-1iJmA~'€l-11tJ'llB-1b"l~LJ1vi'VljJ~~u ~18-11iltJu• 

VI~-1~lnJU?(-1~Ul tJnUl Li.lnl'll1vi'L~UVll'l~U1U\9lljJ~lJl'\Jl\lU~ n-1 1U~-1liJB-1UAJUltJn (Korasjok, 

lf1J-1l'Jn) (1)"IDuVin (1)-111 

" .. . ~ln~~u .ul~l{llll~Ul~BVl1UllliJl~U1 U i.l~Vll\lJl~1VI;;1m~lnVlf1\9ld'u'€lBm~ tJ 

l~'€lme:nG'lltJJlmVli.ljJl~ln'Vll-1Vlf1lVltieJ LJJJ~lunJlltJuBumn~iJB ~~'1G'leJ"I'Wl n~ -1 ltJu~ 
'U 

u~m LlriA'U'lleJ-1.ul~l{ll~~ljJ'llLJ1U1'\Jvi'1 tJ n'Uun lli.l~~\lm1vi'm n 1 'll \9l n\9lBU nm-1AU l Jl 

~eJ~l~ml1~~'U~n ru 1~~l\lllvi'lVl~'l l~B1i'\J~ nruJuVI"IoiJl1 .ul~l{ll(iBA'\J billu1U 1 '\JG'lt.1, 

l~ n 1V1~-1V1~-1 fi1vi'-rLJ A1 ljJ'\J J ~Vli.ll~1~ LLi.l::; \9l n 1 ~ ltJ UeJ'UjJln l~ eJ l~ulY'U lPljJ1 U vi'1tJ1X1 

~J::;l oiJ'llU1~ 1VlCli 1uJ~mrulltJl1lli~lnll (9) ljJ\9lJ lui'l~u\9lB'ULEJ'U LJll~U'Vll-1~eJ1U(1-1 

lAJltJn ( Korajok)LiJeJ-1;5iJ~miJe:J\le:J~Jl1 et,ooo A'U ~-1e:J~~Ul'lllG'l'l '\J'UllliJl"1ljJG'lll'JVI~'l
'U 'U 'U 

~'ll~'Ul~e:J~e:Jl'\J1vi'8n l£J lU ~miJm~1'UjJlmtJ'Uml Bn~l'UVI~-1ltJ'UA'Ul'VltJ vllU1lli.l::;Vll 

~bilil (lieue .fI1~leJ~~bj'\") }Jl(1\11(i)1:;!J:;'Y1~lhJ'l1(IJ lJJ:;!J:;'Y11~'\.J'l:;m(IJ 4 ntm}J(1\~ ~~:uyjm~lnnl1b~'\JbYil'lJil~I'1'\J1'\Jmn 1 ~11}J~ 

.fI1~lel~n~~b~tJ'\J'.h lea~ue (bb"1~~~}Jl;;m;Jn www.larouse.frbbn:;}Jil~.lhml.jb(i)ilnl.jbb.U{~(i).\.\}JltJb.\.\.lill.jLb.U111.lJil1(IJ1~m .. tJl}J. WUl 

465) 

www.larouse.frbbn:;}Jil~.lhml.jb(i)ilnl.jbb.U{~(i).\.\}JltJb.\.\.lill.jLb.U111.lJil1(IJ1~m
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• 
n1"Jl.u1~~tJ1'1v!~81~ .u1~ l41~'1~'1J1~8'1 n'Ulfl~8'1llLJ~ n\?118nV!~1 tJ8 ~1'1~tJ~'lJ1tJJ1 n 

'i'llm"Jm~tJ n~'lJ~1~~lnmtJ ll8B\?1cJVll~tJVlntJmVl.fl1~~"J~"J1'lJl'1\?1:;h(;H)18 1 'U'i:\~ll'1!-:jii
'Ii 'Ii 

Ull8~~m'lblJ ll"~Vl':i':il"ltJ.fl1~8~1'1~tJ '18 n eJtJl1tJn~8'1fll1lJ'W'U~'lJ~~tJ1(1) ltJtJ8~1'1'i'l'l ii 
, 'Ii 

~v!(u'lV!m tJ fltJ'l..h.ul1LJm ll" ~ e.J~hJ'mLJ ':i~ lfl tJ 1 Vi.ul~ b41 vl1 tJ 8'1 b tJtJ n1 ':i bl'i:\ Vl'l m llJ 
'Ii v 

'lJ8'Ul'lru~~~~lvhl1'IJm'i'lltJ'1 '11~ '1 m1Vi~ fl.ftJbl~l'Vnn~V!~mrlV!qjnl~m:a~1Vi.u1~l41 
~tJ\'~8tJ 'l11V!mn ~" \'\'~~m'i:\'UmLJ"J~lfltJ1ViQtJ ll~lo/Ynm~.u1~l41ltJtJm':i1VltD BtJltltJ 

'Ii 'Ii v 

tJ'IltJw.J'I '1 eX8'1':i'Un~iTtJ8ci\?1" 8Vl~tJ ~~nl11(1)~'U m1~Vl"Jmru\' tJtJeJtJm n 1 tJn1"J~fl n'i'l'U't" 'U 'U 'U 'U 

1~~~1 LJvtlVlnbb vi'l'IJ8'1'i:\"J"J~1'1rln1tJ lVl m41bl~~'1iitJn~'1v!~tJ~'1lb'i'ltJ ~'1Y4~~l tJ'lJ8'1iTtJvl1, 

'i'lltJ~nV!CJVll~tJl. .. " 

1tJ'i'liTtJ~'lJm"~ 4 'i:\tJ1~1(1)"'1tJ1~'i:\tJ5~~~ln'UeJ~'1ll"l'i:\ ld81tJ~ 15 ~'1V!lfl~ ~.I"l. 2399 lVltJii 

.u8~n~-:j1Vi'i'llm':ifl~ll-utJn1':ile.Jmb~~fl~'i'lv1m?1tJ11(1) ~'1b.n8m1~1tJmm1 311 " .. . flru~5J 'lJ'irum1~~W'1'i:\ 

'i'llm':iflbe.J tJll ~~ l"l1'i:\tJ1 b\,~~Gt'l'i:\ 8tJ1(1) ?l~1'11 'U 'i:\ ~ thtJlru':iv!~81 ':i '1l1 tJtJ b '1 ~ m'U1 ~v!~881f11"J~tJ '1 ~ 

l~tJ1 n'U1"l1?1'U1~1Vln1m 'U ~tJ\'\'VltJ'lJ8'1"J1'lJ 81ru1..ijn"J?1 tJ1~ LVl tJUDU~~l~ n{)V!~ltJ'lJ8'1LJ':i~ lVll"l ... " ~'1tTtJ 
~'1~tJ1tlnU1l" n1'll ~'1'i:\~1'11Vl~1v!~'U'lJ~'lltJfl~'i:\ 1'1'1'lJ11~'U LVl tJeX8'1ll 4'1llnb 41lii8'1 l~ tJ n 8tJ1 Vi~'1I"l~~tJ fl ~'i:\I'1'1, 

1'U '1"1.1"1. 2383 'U1VlVl~1'1lm~tl'U eJ"'U~'1~ (Etienne Albrand) 1(1)'i:\-r1'11Vll'1!'Uv1LJtl~~'1ltJtJ1Vlllvil 

II ':in 1 tJ~'1(9l~1'U(9ln'IJ8.m~J1'U1'1U~m 'i:\~1'1(1)1tJlifl~;'lltJtJ~~'1'IJtl'l1~lb8'U1Vl~1 tJ'U'<\J'<\JU'U ~tlm 1'U 'W.I"l., 

2401 'U1VlV!m'l~1b'utJ" (Daniel Servein Jacques Marie) 1(1)'i:\~1'11~~tJ1 v!~(1)1tJ1:w'<\J~'1 1~tJ~'1~tJ1tJnLJ1" 
l~fl1'llbtJtJ~vlT~Bl'i:\nl~ ~tlm'U 1V1V!m'llUeJ'I m~n'8'i:\ (Pean Alexis) 1(1)l~tJhb~tJ'<\J1nA~'i:\\?1'lJtJliJtl'lml1"

'Ii 

LJ':i~bVll"l~ ~'1ll"l'i:\ b~m1-r1'1l~~tJ1 V!~ LVltJ~8~~tJ'UtJ~'1~~ltJ8Bn'lJtl'l lb~Jl'U1'1LJ~ n'l 'U1V1V1m'leJtJMtJ 'lJij\?1v1 

(Framcois-Josoph Schmidt) l(1)~lb-UtJn1':i'i:\-rll~b'1!tJv1LJB"V!~'1~ 31Vltln1':intlB:ontlLJtJ'<\JtJlbfllb'i:\1'<\J llm;ii
• ~ 'Ii 

~5~V!1\l'lJ1ij'i:\'1!lfl.f'llb':inb~BltJ~ 17 ~'lI"l~n1tJ'U ~.I"l . 24161tJ'1il'1eX'U'i:\iTtJ~'lJm':i~ 5 

1 'U'i:\iTtl~'lJn1':i~ 5 ~"J~'U1Vl'i:\~b~'<\J~':i~'<\J~'<\JBlJbn~wil1tl~'lXl VI':i'lii~':i~':i11'll'U1ml 'U'UAtltJLtJtJAtltllLJ 
, 'Ii 

.-. 
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f1'U~{1';i1 tJlW~~-:J bl"1?lm1~vl1?l v1wd'U ~f1ru~:W'(ji'U'Ul~1'UeJvr~n11I'1bf1 tJvl1m bb~1 v1-:JJ'U U1Vl1t16n-:JeJ'Ut'1'U 

'!J:Wt'1~bb~~f1ru~ ~-:J?llm';itil~Vll?lbb~~-.D~~-:J'lJ1l'lJ'U'lJl1f11?l~bbvi-:J11t1li~vh1~11'1, 

'W.I"1. 2412 U1VlVl6n\lmb\JtJ~ b?lnl~~Lhnf1~a-:Jvhm~ (Ul-:Jf1~l) 

'W.I"1. 2418 U1VlVl6n\lbnIn ~-:J'lJ,1l'lJ'Uf11?l~\lbb~~1~vh1~ 
" , 

'W.I"1. 2419 U1VlVl~")\leJ'Ut'1'U 'lJ:iJt'1~ ~\ll~Vi'Um'UltJn 

'W.I"1. 2433 U1Vl1t16n\le)'Ut'1'U 'lJ:iJt'1~ 11'1?l{1\lb\lb~tJ'Umnvr~m~bbtJ~tl
" 

1'U'tl1\l'Uan~~mmn"efm 

'W.I"1. 2463 vh~5b?lnl~b'IJ'U~~af111lf1~awh1-u ';i11l-vY'l1Jl'U~n'W';i~?l-:J~th'U~n.flfi1J bbm~b-:Jb~tJ'U 

~1mVl~d 1'U'l~~u'U~-:J~~1l'lJ'U'(jl1f11?lt'11';i:iJ'Uf11Vltl~nm~'<illCJ1'W~'W~l1il\l11'W~:mJ1Ul\ltJ~n\l bb~~ 
1~bVl~ldtJ\l11'1~\lb\lb~CJ'W~'W v1-:Jd (Vll';il-:J~ 1) 

t'11';il-:J~ 1 1~b:iJ'Wf)1Vla~n bb~~b-:Jb~CJ'W1'W~llJ1Ul\ltJ~n-:J, 

1~'W';i~f11?lii1J';i~-.Dn,j, th'Wb~l, 'Wm'W1CJn 

1~un~qJbtJl1~ , {h'W'W1, 'Wf1';i'W1CJn 

l~unuruCJtlbb'IJvJ, 'Wm'W1CJn 
, v 

1~'W';i~bblil.h~-.Dn,j~1~, U1'lf1~1, Q~b~-:JbVl';il
" 

1~b'IJ'W~bbtl'W1Vl~, Q~b~-:JbVl';il 

l~b'IJ\J~tlf1, 'Wf1';ib1Jtl-:Jb"IM, Q~b~-:JbVl';il 

l~b"ll'UiitJ'iJ~, Q~b~-:JbVl';il 

l~unuru~~~ubbfl~CJ1ntlu, vrl1~, "IlflU1 , v , 

';i';i.m~lVlCJ1 

';i';i.tin1';iru~t'1 (b~nn:Un1';i), 
<~ 

';i';i .1l1m?l1';i';if)'WVlCJ1 

';i';i . unuruCJtlbb 'lJvJatJ i)'-:JJl
, v , 

';i';i.~l';il:u-r?l 

';i';i. b'IJ'Wii bba'W1Vl~, ';i';i. b'IJ'W~1t1~,CJ~ 

';i';i.;;r\J~.fl1'W 

';i';i. tJ';i~'lJl?l \l bml~'1-4 

';i';i. LJ~'lJl'W1"11?l11, 

.. Vim: www.chand i ocese.or~ 

.
nl';i~'ll ';i \l b~CJ'W?l 'iJ'W 1"11 ?1'Wl Vl1a~ b1 CJ nl11';i \l b1 CJ\JrI n'IX~ f1';i bb~ ~1';i -:J b1 CJ'W?1 'iJ'W b~ n 1 'W'!J1l'lJ'W'lJl1f1~?1ii" , 

~-:Jvh1Vll';i-:Jb~CJ'W1'Wf1~?l~1"11?l'Wlli~'W\11'Wbb~~~(i)J'Wln1';i~1i''Wf1-:J ?11m';iti?1 {l'l~tl b~ CJ-:Jbb~~1~-rUf1111lUCJllb tI'W.. 



51 

v 

" Qb£Jn611'a£Jl.:J£J.:J 

bVl€l 61161bb'Ui 'ilVlVllJJtJlVlVlfl161bb'U1 J"1'lJ€lJrul~n'imn:lJ. 61'Wii 'VI. bfl:lJ61'U(;lJ" (bb'll~). 'W'W'VI'U~: ~~Ururul,
'U 'i 'U 't" <v 

2548. 

'll161b&Hll'll. b~lb~mn'i.:J61m:lJ. 61'Wii 'VI.bn:lJ61'Um (lb'll61). 'W'WVl'U~: ~~Ururul, 2552. 
, 't q v v 

f1IVl€l~n 'll'a:::b'VI~lVltJ, 2549. 

lVlb'lJ'Wii~€lfl. \l0€l~ 25 UlVlb'lJ'Wii~€lfllVlv!~.:Jjj'il~D'W 137 tJ 'q:lJ'lJ'Wf)lJ:lJb~€lfl161(;l'lJ'W . n~.:JbVl~i, 2551. 

1'W'litJ :lJ.:Jfl61'll J":::~'Ij~. ~'Ui ~1Vl ~(;li qJ qJ I ru~:lJ ~l'U~:lJLll'UI.:J'll::: m. n~~ b'VI~ i : f) ru::: 61 enu (;l tJ ncaJ":lJ ~161(;l1 
'il'\.-1'J61~n'iru:lJ'VIll'V1m~tJ, 2556., 

.:::10. "::" Q. V V ~ V V , .:::.. 0 " 
~'jlJ"J"ru ~m~'lJJ"'U'UVl. €l 0 61m;ru~:lJ'lJ'U J" :lJ'UI. fl~~bVl~i: 

:lJVlllVltn~tJ, 2556. 

r;{ltJfl'UbtJ'Ul tJ bb61:::m·J'UVl1'~ tn mLiJ"J":lJ'lJI~ bl61::: ~ ~ bb 1 Vl~€l:lJ. bbe.J'U~~.:J bllVl ~€l:lJ mVl flVlI~ll?l.1'ULi':i':i:lJ'q:lJ'lJ'U1Vl 

"Adaptive reuse", available from http://www.archrecord,consruction com, accessed 20 

September 2012. 

"Community-based Tourism", available from http://communitybasetourism.info, accessed 25 

Sep 2012. 

"Heritage Interpretation" . available from http://west -pac.unescobkk.or~, accessed 10 March 

2013. 

"Principle of Public Participation" available from http://co-intelli~ence.or~. 2008-05-23, 

accessed 08 June 2012. 

Siriwan Silapacharanan and Wonchai Mongkolpradit. "Community Responses to Cultural 

Identity of the Three Religious Communities: A Case Study in Chachoengsao 

Province, Thailand", Procedia Social and Behavioral Science, 36, 727-731. 

.. 


-~ -

http:http://co-intelli~ence.or
http:pac.unescobkk.or
http://west
http://communitybasetourism.info
http://www.archrecord,consruction
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6.2.2 	 n1ca6'ha1"il-r~1~e:Jlf11ca 6 Vl6'i'~ 

1~lilll'D'Un1~6h~1"ilr,rr~mfll~hj'~-:):wmtJ 80-130 tJ oJl'Ul'U 6 Vl6'1-:) ll6H~~ t('l~1'UVlih'U€l'l1'lJ?1~, 

lr11 	~-:)r1€l?1~1-:)1~tJ15n1~n€lB'l~mJ'U (il-:)\1 (l€ln?11~(il-:)bl'U'lJ)
.... 	 'IJ 

II nrwW l~f" I~:~;' ;'," IIli 
!-;J W i .. ; I,., ! I 
J 	 " 1 

~ -----=-=:J 
~~ (5:' 

- -1 r 

'---_____________ ---.Jc_________ __ ____ ______ _ _ 

..·j;o-:...· :';·. I 

..-.. 
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6.2.3 n1<j~~'lI<j~"u:W~1:wn\J'v'r'a~6'l'l~ f1<j 
~ 

"U11UTU "16'1"1, 
Aru~~l~tM)~l:wuJ~'1J:JJn'U?lml(i1b'IJ'Uiium'l ~'j~?I'lGJJ m '1J11'tJTU ~ij~(ilI"1-rYl61 iJn6'jn~

'V ~ 'U 'U " 

bb'U1 f1(i1 n1 'ju -r'U B1A1'jU1'U ~~1 b U'U'~'W6i1ru.n 1"11?1'U1 

m'j~1:W~(i1n~mJ:JJ'l1'U'lIJ~-;J1tJ l'UQ~B.:jl(i1 28 :Wrl'U1(J'U ~ . 1"1.2557, 

mJ~1:JJ~(i1n~m,):JJVl1'Vl'U1'Um'jB1i-rn~B1A1,)~1-:J 1 'UB-:Jl(i11(i1c)':h:JJb:U(J'UbBn?ll,)f111:JJ 

-;J1bU'U1'Un1'jB'U-rn~B1A1')bb~~m')~(i1~rlthl(i1b'IJ'Uii'llB~ 28 :Wrl'U1(J'U ~ .1"1.2557, , 
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4. 	 Fac;:ade hJ6'lrilnl 
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6.2.6 n1'.iVl1'Vl'Ub~v1-rrt'Un1'.iv'U-rn-Mbb6'l~tl-rUtl'.i'lv1f11'.i~'dlJnU1~. , , , 
t m':l~ 'nJ~~~ltJ18'U~n-Ml~b'1f'Uii'tJ86'11~t.Jvhbvnm':l~bb'OJ'l'tJ':l~1~ml:lJ~lfi'ru'(Jml~ mf11':l , " 

<t<l8n'OJlnffi'Ul'UQ6'18'l1~ l'U~ 28 lJf:l'Ult.J'U Yl.I'1.2557 f1ru~~1~mj'.,:j1~~~n'OJm':l:lJVll'Vl'Ub~v, " , 
Hm':l8'U~n~mm':l 1(Y1t.J~~1Vfljm':l~lm'tJl~t.J'1h.,:jmYlm;SYl hWAl'lfl11.u~lt.Jf1'U6'l~ 100 tnVl "h1Vfihlt.J1~ 

, " " 
'OJlnn'OJm':l:lJ1J 16,500 UTVl 
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6.2.7 n1':i:5'~ij'VI':i':iAn1'alrl':i,:m1'ab~B1Vl.umjr;HLri"lJ:!J"lJ'Ullil~'I1nvlB.:J L~ tid. 'U ,
, 
1'LIl'U~ 28 :WC1'UltJ'U 'YuJ1.2557 l tJ'Ul'UQ(;l'iJ.;jl~l«j'Uvltlml Aru~e:rl~tJl~~~u'Vl~'H'\fn~lm"lm~ 
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6.2.8 n1';juJmb'V,de.J~..:j1'U1~Vlunl'~'\.h~~~J'l.J1'U1"ll1~ bb~~~'U 6J 

.. ~1~tJl~iJm';iu:.Jmb~~(;J~~1'Ul~tJ1'UbbVl~"~1~ '1 ~"d 
1. '\J'V1m1~~'U.n1'\~n1'V1tJbb~~.n1~1eJ':mf)~b~8~ "bfl~8'1J1 tJn1';i8'U-rn';;bb~~~'U'Vhl~"ll'Ul(1) b'/J'U~LJ 8(;1"

'"'I 'i 'U'i 

"Conservation of St.Paul Church Community Network" ~~~~1'U~(;1?11';imfl1~611'Vm mJ'\J~ 24 

~m1fl~-b~~1 tJ'U 2556 l(1)tJiJl(Ylt;) '\.h~61 ~r1 b~mb~"ll1~~~'U51fl';i" n1';i 1 VlbtJ'U~-r'\Jn'Un~~i(n8'U-rn';;~';iVln
~ \J , , 

'V11"l\i),J'U6';i';i~bbl.l ~~61'Uhvl'llLJ (b8n611';i~" bb'U'\J)
\J 

2. m';ib6'l'UB'\J'V1m1:lJb~8.:J "Waterfront Community Landscape of Ban~ Pakon~ River: Identity, 

Transformation and Co-existence" 1'U~LJ';i~'ll~ 2014 International Symposium Waterfront Asian 

Cultural Landscape Association bb(;1~ Urban Greenin~ Institute, Seoul National University, Korea. 

(l8n6'l1';i~~bb'U'\J) 

3. m';ib6'l'UB'\J'V1m1:lJb~8" "Conservation of St.Paul Church Historical Landscape" 1'Um';i 

U';i:;'ll:lJ "Historic Urban Landscape and Herita~e : Examples, Approaches and Cultural Ri~hts" 1'U 

~U';i~"ll:lJ International and National Conference ICOMOS Thailand 2014, l'U~ 11-13 5'U11fl:lJ ~.I"l., 

2557 ill Vl8f1mJ ~Vl11'V1tJ1~tJf1~u1m (bBn6'l1';i~~bb 'U'\J) 


, 




ICOMOS Thailand Newsletter No. 24 

January - April 2013 a cv 0:' 


ttolIljD~"U n'~ilU•l1!jnH 

CONSERVATIQ J:}1\I\~WWftyb~ ]~! 

PRAOITTANANURUlI , 1JsllTl U1fW, (>?IMI 

CIia Pa Co.,Luf. 

PTTEP 




I 

. 
~ .' . 

A~~Gl1i'U L~lElcifl1i£JLl~::vil~~'U£Jn 5'h;~l'Vnn· lJ~'Vli11 VllJln ilJLEllJ::U1\1 . . ~ " - ..' .

' lJ::'U11 Ll~~a\llinl)ll ~ n~1ian ~1'UAf1L'U,~~\.r:il\l LLCl1'l1El\11.li tlUGlU L'ii'll .w~n 
GI~1.Ai i)'j~L 'W'il LGI £J ~l'i::LlVI,:i ''1 ~'1 , .fl ~ LiI'Unl'iL,j~&i 'Uyj:1ilruu~16l1ilJ1i'Uif 
.. '. " . ... ... ... 0' · ·... · ... , . " '"_' : '" , ., .... .' .: 

~\I ;l.rGi ~nM.rinii · 1G161L'U Gll'U53lli~Ufi'i'iiJ ~1'U£J fi'iEl\:lLU 'i~1J1Iun AUl n'iEl £J 
Ll~~lA[:lLilu~'U~ iiih~ ~~161,hvl~1~CY ~1~~'U ~EllJl Lll~1\1~"A'ill!L~n~~\lvll!l 

.• iGl L'll'UGlllel~f.lnit6ll~~::1l1~~l(li -ct() :iivl~1t!1l1nl'iAliUl~lJ"6\lll~ciu";jln\"l\1ih 
L1l'Uvn~lJnvi}L~~i!1illu"'vUVll! 61 .A'l1~~1~CY1)f:u~,lJ'U VI,)"iGl, lL~~.~l!~'Util~\I 

, 1 . ".. . .' d o" •. • . ./,~;. .: . , ", 

.11\1 Ll r-JU nl'iEl'4tnM Ell Al'iGll.\I"J VI i1 q fU.R:VI~~l!i~n vr1vit;lJUfi~'ilJ U~~5311 

1~'Ufi'i'il! . ' . ' .' '. " .:;:,;.: ,;,:,~ , . . .' . 
·lull I!l a:-a:-o ~llTinjL[j1n OU~~LLWUVJ:r'Vl £Jl h~fi'i'i'lJ1il &i Li.~~~vLn GI ~Ell! 

' 1~1~.ni5~.ll'1J~ltti<~uhl~~i£J~~ ilv '"L~~Uv!~~U1:~~il~Y11~:-r~~fi~~~i!iJ1i'U . 
:· :J~J'ii3JGl~.J~~. · ~\~~~:·,~.~iLil~iVifJil ·iiJ~1l:J!};Ot,jLilu~VI~v;Jtjl;!~~l~il\J ~EllJl 

:'~~!~~~~~~!~~lll~w1i~~;7~~:~~t~~~~; . 
I!l) trn1i1'U '1flJ1i'ULl~~lEln1i'U.fll£JuanL'1-lSh':fi'Uniltu'nl'i £l'l~fmt 

.... , .. .... • ' ,.. , I I " ' d 

t'J) 'VI6lJ'Uli61 LVI Lil 'Ull'I-l ~v l~£J'Ut6\l'Ull'i~l&i Al,~GI~V1ElvfhH"~~LLVI~vYl u\ll'VI £J1 
VIlvilNJ'Ufi'i'ilJ ifinl'ill~vU " ',' . " 

" . .', ', .... 

•, ' ',;; v lil) ;~il{i A11lJ 6I'i~v\unL6Wil ~~:0~'ill~;l~!~{L:~.M<nl; ' ~'i~1t>~niiJtG\L~~:: 
" ~:~VJ:tj.L~~~<::.~ ,; '~ ,:,~,~,:,:.:· , <;::;':S'Y".;t/:,:',.:t~~;~~::;~~"· ';t'~;( ':"',' " . 

,-' ~ :;:I!J)' lifil'~{i'i~1'l~:)'U'il~iiJ,El-lfllFii:l·i,u6l1:"·'(·blJ 'Wt.fI':i'R~:iLLN::lti·n~'U( L~U . 
. - '. . . . ..... : .', <':. '-:' ' . ' : . .; ..... -." .~·.t; · i' ''· . .. .. ~ .~ ." .' .. ,. " ' . '''''~ .. .. '" {!.' .' 

, n'ilJ1i~1l'i~V111.F~~::Vt:'i"l~):i);~!tifi~)iJ . lJ~lf'VlViL~LEl,LV4;;i'Vi(.~h~LVIlli'VI£]) ";il nGl ' 
UG'l~A~~6I1iiif i'1~. " .,"" .',: ' " " ' .: ..... . .. . 

t'J) 'i~GllJV\tii'Unl'iEl'4tnMEllAl'iLnlhiAv . 
«.fIl'Vl bGlllr1 1l1'U'VIn'Vl'i~~v-i 'I-l£l'i::'Jl'\J Al~'!lvil~h . 

ct) Yl'1NJ'U1 nl 'iL olllh~l £J1iU Ell Al'iL ril ~~'~'U:-n ; 
llfl)ll~vq~· h;\iI'U~'Uu £Jui'H'i~li1iu : iJ~,j)j~~ ,: 

. ". ' t4~1 t~:rl~ '," . 
' . lJt'ufi.'iillJA ' 

...., " ~L· . . . ,' 

." 


http:LLCl1'l1El\11.li


':'>' 

, ,'::;"",<,W9n¢hal
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tl citU5~tJ~flWlJ[J'Ui~1 ~11J~ flU rl-.'nn LL vi ~\lvlJ~5~1i~ ~Lvi lJ , abbot and the comm'u'riity members expresse~( their 

l~,lI LrJ tlt~n1tZl'4~f-I1ii U;~~~U~161u~~''lfll;Iult\ 6l-n-.;w~U-' interest ih.carrying 'q~ta P~Oject to p~eserve the structures 

tl~-'vrt\1fiu~~'1.11 ' ' 	 in the Church with the instruttors. As a result, the 
instructors hav¢ invjted the ,0utsider$ to part;icipate in this 

Cons:e;r't~ti6tl of project; The' bbjec;thfesofthis Pr!)j~ct9[e to , 
" , ">, ' ~, 1). pres~rve theculturaHy 'valuable,bulldings of the Church,

,",' 'S.t'~ :R:au t,C:!tttj:'t,cli' 	~,:~so~~~~a~~:nc~~mun}ty~:~~~ers an?th~ outsiders 

.,' C'" "'" " l "'N\' k ::;' k 3) tr~~sf~rmthe':tii~tbfic~lsif~ into a cultural t()urist

Y.,' ~ , , , ,,;'p~:i~~~:,:~n ' ','' j 9~~U , ':,~ri~~,'~n" i,'. i b~" , ,:: ,."" ," attr~~tibn. >r'he iJroj~ctha'sbeericar~i~d but,by 
; ' " , 	 , i) raisihg· thecbiTi'ml.initY~,e~bers~;awareness" 

: MoJ)g~olpradjf~ , ~l~r;n~pa~ Ptmyji-l,/akul 	 ' ~, ' 
"f:Y>.~:>F~~i:Jiiy, ot"ArchiteCWre~ Chul~iO:ng~O'r1i~: Oilr~erSitY throughyariousactiviti~ssu,cbti;lS mOi}th!v me¢tihg~, ,with'" 

[~{~~1~1~i~;~~;v~~~~~'t~~~~~ · 	.;;R~j~~~ife!i~~~~~~~i~ ~ 

';;p~t~~ ot 'iari~ o n the bank of the Barig~a¥bng ' River. A PaintTT.~ailaq~}Lf~~ a:t),ct ~hri~i~r~F~tc~~ ,:";, /' :,<,:, ,5 

.chapel, a bell tower, missionary housing, a waterfront 3): raising (iJ~d~' f9r(&'novatingold; bu'iltll;,gs such 
pavilion, a granary, a teacher tra in i ng school, an as t~ mission'aryhQu'si~grthe, beii towe~, the waterfront 
orphanage, cemetery, the statue of st. Paul ,The Virgin wooden'PQyilio,\ ' . 

-;: Mary's Cave and 4 ponds can be,found there: Renting , :'~):a~aptrng,the functionS 0'1' the'.019 .buildings suc\l 
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II Asian Cultural Landscape Associatiol 

II Urban Greening Institute, SN 



Walerji-on/ Asian ('u llural Landscape 

Title 

Theme 

Date 

Venue 

Hosted by 

Organized by 

Sponsored by 

2014 ACLA International Symposium 

Waterfront Asian Cultural Landscape 

Oct 7th (Tue) - Oct 9th (Thu) , 2014 

#210 #220, Asia Center ( Bldg 101 ), Seoul National University, 

Asian Cultural Landscape Association 

Urban Greening Institute, SNU 

CA Landscape Design, Daelim Industrial Co., Daewoo E&C, GS E&C, Hyundai E&C, 

Htundai Development Company, Kyeryong Construction 

201 4 ACLA International Symposium 
6 



Waterfront Asian Cultural Landscape 

Welcoming Address 


It is my great pleasure to welcome all distinguished participants to the second 

International Symposium of Asian Cultural Landscape Association (ACLA) at Seoul National 

University, Korea. 

The proposition that the 21th Century is the 'Age of Asia' has been often mentioned. 

Viewed from anthropo-geographical perspectives, including race, civilization, area and 

population, Asian history dates back tens of thousands of years. As the largest Continent on 

Earth, Asia is its most dynamic region in terms of economic development and change. 

Asian countries have a long history and have developed very distinctive landscape 

cultures. These time-honored Asian landscape traditions, originating in gardens,. paintings, 

poems, natural philosophy and aesthetics, have fascinated scholars since the age of Enlightenment. But in modern landscape 

society those Asian landscape traditions are not well recognized. And this tradition is undergoing dramatic changes as a result of 

rapid modemization and globalization in Asia. 

Since the modem landscape profession began, we have not had any forums to discuss the commonalities and differences in 

Asian landscapes. Most of Asian landscape history books are written by Westerners from a Eurocentric or American-centered 

point of view. We need to discuss these issues from the Asian point of view and find the identity of traditional Asian landscapes. 

Under such situation, the ACLA was founded on the 3'd of December 2012 with members from all the countries in Asia to 

make Asian traditions strengthened and universally work. In 2014, the ACLA has been officially registered as an incorporated 

association in the Ministry of Foreign Affairs, Korea and a publishing company called the ACLA Press. Furthermore, the ACLA 

has launched the plan for "Journal of Asian Cultural Landscape" aiming listed in A& HC!. The ACLA will be a center for cultural 

landscape experts to have a full opportunity to exchange and share experiences and knowledge to deal with Asian cultural 

landscape issues. 

For the second ACLA International Symposium, the Organizing Committee has chosen "Waterfront Asian Cultural 

Landscape" as the symposium theme because we believe creating sustainable waterfront landscape may be the most important 

;Ispects of Asian cultural landscapes. The Symposium will help everyone to exchange these ideas with participants from various 

;Ireas. 

The symposium's schedule contains many activities designed to help organize the networking of Asian cultural landscape 

I !xperts and facilitate the sharing of expertise for cultural landscape. We are proud to host such a symposium, and promise you 

IIl;]t we will make every endeavor for your time here fulfilling. I welcome you all and hope you have a wonderful experience 

,illp.nding the symposium, workshops, and technical excursions 

Thank you very much. 

! /
5U17~1U4jt~2J

C/ (, 
Sung-Kyun Kim, Ph.D., Professor 

President of Asia Cultural Landscape Association (ACLA) 

Head of Urban Greening Institute, Seoul National University 

2014 ACLA International Symposium 
9 



Waterfront Asian Cultural Landscape 

Contents Page 

SYMPOSIUM PROGRAM 3 


Session 1 : Waterfront Cultural Landscape 11 

To an integrated management of urban river landscapes - What have we learned about 21
restoration and flood risks reduction in Central Europe? / Jurgen Breuste (Australia) 

From Canals to Streets: Spatial Transformation of Jakarta / Euis Puspita Dewi (Indonesia) 35 

History and Experience: the Transformation of Urban Land Use from Traditionality to 
Modernity: A Study of the Old Shanghai Town and Its Creek Landscape / 51 
Jun-Fan Wu (China) 

Session '2,: HumaRSettlements 

A Modern Transformation of Cultural Landscape along the Hangang River in Seoul City / 65
Je-Hun Ryu (Korea) 

.
• MegaliUlie Culture with Water Management Systems of Ancie.nt Urban in Northern Thailand / 71

Suparp Tajai (Thailand) - _,' . 
...: ___~___ ...z....... __ .' . --____ -t..--___ ______ _ ~. __ _____ --.---.~ 

2GI4 ACLA International Symposium 
I 

http:Ancie.nt


Wuterji-ont Asian Cui/ural Landscape 

. ------'-----' ---.. 
Contents Page 

Session 3; Religion and Symbolism 

From Heritage to Landscape: The Strategy for Conservation of Bugun-Dang, Traditional Ritual 79
Space along the Han-River, for Local Communities in Seoul I Jeong-Beom Woo (Korea) 

The Influence of M(a)uludan Tradition on the Spatial of Cultural Landscape, at the 
KratonKanoman Cirebon,lndonesia / Dini Ro~malia (Indonesia) 

. 

Student Session 1: Waterfront Cultural Landscape 99 

Redesign of Urban Riverfront Park to Support Old Colonial Type of Bridge in Bogor Indonesia I 111
l'Jurull'Jajmi (Indonesia) 

. ( .. . ". . . 


. Boat Pattern on'Landscape ~f BaubalJ City, a Phylosophy Design by Ancestor I 

, ' Ray March Syahadat (Indonesia) . . .'. • 


Student Session 2: Religion and Symbolism 123 

Student Session 3: Human Settlements 133 

, . "'. ..... ':. .. 

'. '~Ttie Phenomenon of Temporality Public Dpen Space Utilizatipn for Community in 'Jakarta, 

. 'I'ndonesia I SitiSujatini (Indonesia) 


. \ . . 

The "Green Bridge" Concept: Relating High Density Settlement to Ciliwung River I Tri Utomo 143
Zelan Noviandi (Indonesia) 

2014 ACLA International Symposium 
2 



Waterfront Asian Cultural Landscape 

Waterfront Community Landscape of the Bang Pakong River: 

Identity-, Transformation and Co-existence 

Siriwan Silapacharanan 

Chulalongkom Univ., Bangkok, THAILAND 


E-mail: siriwan.s@chula.ac.th 

The settlement along the Bang Pakong River in eastern region of THailand has been witnessed since the 10th century. This 
area became crowded in 18th century when various ethnic immigrants such as Cambodian, Laotian, Chinese, Mon and Malay 
settled due to several reasons and they introduced their religious beliefs to this area, Such beliefs include animism, Hinayana 
Buddhism, Mahayana Buddhism, Christianity and Islam. With their beliefs, they have created their waterfront community 
landscape that can be found in their Architecture, community structure and elements, way of life and occupations. This is a 
distinctive feature of the waterfront community landscape. Over the past 50 years, the land transportation network has been 
developed and more factories have been relocated there; consequently, the economic structure has been changed. 
Consequently, the built environment and the land use have been transformed, leading to the co-existence of the traditional and 
the contemporary cultural landscape. 

Keywords: waterfront community, cultural landscape, identity, transformation, co-existence 

1. Introduction 

The Bang Pakong River flows through flood plain Chachoengsao Province, which had been a center of government and 
1~I:onomics since the 18th century, as a result, at that time, Thai, Chinese, Muslim, Mon, Khmer and Laotian came to settle there. 
I ilCh group created its own community structure and components such as canals, earn-a-living zones, habitat zones, religious 
~; il(~s, other buildings which represent their way of life. This study investigated communities along the Bang Pakong River and the 
IIlhers along such other main canals as San Sap Canal, Nakorn Neung Khet Canal, Pravet Blirirom Canal and Samrong Canal. 
IIH ~ main purposes of this study were to study 1) factors that create a multi-cultural community identity, 2) factors that cause the 

11 :lIlsformation of cultural landscape and 3) the co-existence of the traditional and contemporary waterfront community 
1.lIlIlscape. The study was conducted by 1) reviewing documents, and maps, 2) carrying out field study and 3) interviewing 
i" :llple living in the study areas. 

2. Conceptual framework of the study 

CA Doxiadis first introduced in 1972 the term of Ekistics; Greek words of "oikos" (home) and "oik5" (setting down) to 
tI ~ pl;lin the science of human settlements. It concerns the human settlement as a living organism comprising of 5 elements: 
1IIIIIIIe (natural environment), antropos (human being), society, shell (accommodation, structure) and networks (man-kind system 
~ III" as road, etc). It means that when any element change, the settlement will change and problems may occur. This study 
""plied the Ekistics concept to explain the waterfront community landscape in terms of identity, transformation and co-existence. 
IIII' study reveals how the community reflect their identity and how their landscape transform or change and the way the 
IllIdili()nal and the contemporary landscape affected by the economic activities, exist together. 

3, Natural Environment of Bang Pakong Basin 

(:hachoengsao Province, located at the mouth of the Bang Pakong River, is a coastal plain, 1 -2 meters above the average 
hI' '' h'vel and is affected by the tide and the ebb of the sea. During the rainy season, mud and clay will be deposited along the 
" tlilb I)f the river, causing natural levees which can be found in ponds and swamps. The canals are connected creating a 
I1tol 'llllllk of transportation. Some parts of this winding river are hit by the water current, eroding the soil at the banks and causing 
11 .IIII,IIII ~ to the houses built near the banks while siltation occurs at other parts of the river, creating alluvial. The alca near the 
!ir> ; l I', t:Ilmposed of salty clay-loam that is unsuitable for rice cultivation except for aquaculture such as gourami and shrimp while 
Ilin whi"~ perch is raised in cage at the mouth of the river. (Figure 1) 

~ , .Ihnic groups 

I ,1t ;ll ethnic group settling in the Bang Pakong River Basin has introduced its culture and beliefs , creating its uniqueness of 
11,,,, 11I IIlIlIIJllandscape, The ethnic groups mentioned here are: (Figure 2) 
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4.1 The Thai, Mon, Laotian and Khmer Communities 

The Thai, Mon, Laotian and Khmer Communities are rather homogenous because of their intermarriage. In addition to their 
similar way of life, Theravada Buddhism, Bramanism and animism are practiced among them. They have settled here since the 
18th century in a Thai-style house or a raised house. The temple is generally the community center. 
• The Thai community 

The Thai here were farmers growing rice and live in houses on stilts. The temple is the community center and sometimes 
there is a school or even a local govemment offices such as a police station or sub-district administration office in the temple 
compound if the temple covers a large area such as the temple in Ban Sothorn and Ban Sampatuan on the riverfront of Bang 
Pakong. 
• The Mon community 

The Mon here are descendants of those who immigrated from Phra Pradaeng area on Chao Phraya River and settled along 
San Sap Canal, Pravet Burirom Canal and others. Now most of them live in Preng Canal in Ban Pho District, Ban Mon on 
Niyomyattra Canal, Ban Khu Mon in Bang Khla District, Raman Temple community on 17 Canal in Bang Nam Prieo District. 
They still preserve their architectural identities witnessed in their temples and houses, their customs such as Songkran festival 
and their cookery. 
• The Laotian community 

Their ancestors came to settle in the Central Plains of Thailand during the reign of King Rama III in 19th century. Those who 
emigrated from Vientiane are called Lao Wiang and those from Xiangkhoang are called Lao Phuan. Their culture is exhibited in 
their Buddha images, temples and chedi in Muang Kai Temple and Tao Lek Temple in Chachoengsao Province. 

• The Khmer community 
These people grow rice, fruit and vegetables and raise fish and shrimp near Sao Cha-ngok Temple in Bang Khla District. 

There is no clear evidence revealing when their ancestors moved here; however, their artistic influence exist in Buddha images 
in Tha Laad Neu Temple and Tha Laad Tai Temple in Phanomsarakham District on Tha Laad Canal, an important water 
transportation route with Cambodia in the past. 

4.2 The Chinese 

During the early Rattanakosin Period at the end of 18th century, the Chinese laborers were hired to grow rice and sugar 
cane in the lower flood plain of the Bang Pakong River. They also worked in sugar cane refineries in Ban Mai, Bang Khla and 
Tha Khai communities. When the number of these laborers increased, row-houses were built for rent as residence and shops on 
the riverfront markets. Majors market towns were mushroomed with shrines for their gods, vegetarian, opium houses, liquor 
shops, rice mills, sugar cane refineries and smithy. These waterfront communities scattered throughout the Central Plains during 
the reign of King Rama V at the end of 19th century attributed by the slavery abolition and the grant of land rights to individuals. 
As a result, the subjects could buy, sell or rent their land. The Chinese communities were located along the rivers and canals in 
Chachoengsao Province such as Bang Khla Market, Ban Mai market, Nakhorn Neung Khet market, Khlong Suan market, and 
Bang Phli Noi market. Later these waterfront markets were the biggest central places until the road network was constructed at 
the end of 20th century. (Figure 3) 

4.3 The Catholic community 

The French missionary came to teach their religion, Roman Catholic, in communities along the Bang Pakong River during 
the reign of King Rama III at the early 19th century. There are 2 important Catholic communitie in this area, representing 
distinctive waterfront cultural landscape. 
• The Saint Paul Church community 

This community located on the eastern bank of the Bang Pakong River, was established by Father Antoin Schmidt Francois
Joseph, the abbot during 1866-1904, who spent the money donated by the French in Laval, France to buy this piece of land to 
build a church and accommodate the catholic settlement. Later more buildings were constructed such as the monk residence, 
the bell tower, the chapel, the sister house, school, a rice barn and cemetery. The old dilapidated church was replaced by the 
new church that was completed in 1972. St Paul statue and Mary's cave were built as well as four ponds were dug. Christian 
households with mixed orchards in raised-based gardens mainly coconut palms and betel nut palms are in the church 
community. The fruit trees are grown in brackish water and plants thriving in brackish water like Cork trees and Nypa palm trees 
are also found there. 

The Saint Paul community is consisted of priests, sisters and Christians of different ages, all of whom value their unique 
historical background, so they are willing to preserve their heritage regarding architecture, arts and cultural landscape. 
• The Saint Rock community 

This catholic community once under the supervision of Father Schmitt of St. Paul Church, is on Nakhorn Neung Khet Canal. 
During the reign of King Rama V, a wooden chapel was built in 1875 to facilitate the religious activities of the increased number 
of Christians in that area. Later Father Perbet bought a big piece of land so the Christian could rent it for residence and rice 
cultivation. Father Jean Carrier designed and supervised the construction of the wooden cnurch that was baptized as Saint Rock 
Church, where monk reSidence, sister house, school and nursing home for young children were built. 
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I • In Chachoensao Province, the Christian communities are also established in Bang Khla, Phanom Sarakham, Ban Pho and 
other areas. (Figure 4) 

4.4 The Muslim community 

The Muslim is settled in a cluster where mosque is the community center surrounded by "Imam" the religious leaders' 
houses, school, cemetery and land for cultivation. This traditional settlement enables them to pray at the mosque five times a 
day. A good example of this settlement can be found in Ko Rai community on Pravet Burirom Canal. 

Most of the Muslim communities in Chachoengsao Province are established during the end of 19th century along the dug 
canals since their ancestors were hired to dig these canals. Facing the canals, their houses are fianked by mosques and behind 
their houses are low land that can be tumed into rice fields, fish ponds and shrimp ponds. As the communities expand in an 
elongate pattern along San Sap Canal, Pravet Burirom Canal, and small canals in the north-south directions, the mosques are 
built about 1 kilometer away from one another. There are about 60 mosques located along the river and dug canals in linear 
pattern in this province so that they can gain easy access to the mosques. 

The religious buildings and beliefs of each ethnic group represent its identity. When compared the religious buildings of the 
four ethnic groups, those of the Christian and of the Muslim follow their architectural concepts more strictly; consequently, there 
are no figures or signs of other religions in their buildings and community. The religious buildings of the Chinese come second. 
Theravada Buddha images are seen in their Mahayana temples such as in Uphaiphatikaram Temple in Chachoengsao City 
while Theravada temples are so lenient that it can be said that they lack their architectural landscape uniqueness and figures of 
other religions are exhibited there because their main reason is to attract visitors. (Figure 5) 

5. The settlement on the Bang Pakong River 

There are two types of waterfront communities, they are the urban communities on the river bank and the canalside 
communities. 

5.1 The urban communities on the Bang Pakong River 

The major urban communities on the riverfront are: 

e Bang Khla City 


Bang Khla City is on the eastern bank of the river (originally it was the former town of Chachoengsao City). During the early 
Rattanakosin Period, many Chinese people came to work in rice fields and sugar cane plantations. After King Taksin (1767
1782) defeated the Burmese army, he had a chedi built at the mouth of the Thalad Canal to commemorate the victory. Other 
important sites are Pho Temple in Bang Khla City and the city shrine. This city accommodates the Thai and the Chinese who are 
either Buddhists or Christians. 
e Chachoengsao City 

The city of Chachoengsao, on the western bank of the river, was established in the 18th century. King Rama III had the old 
Chachoengsao, which is Bang Khla City, moved down along the river to Chachoengsao City in addition to having forts and city 
walls built to keep enemies away. King Rama V (1868-1910) had this city master plan according to the urban planning concepts 
of the West. Many government offices were built such as the PrachinbLiri Regional Office, the court and the post office. In 
addition, he had many canals dug such as Pravet Burirom Canal, Nakhorn Neung Khet Canal, Bang Kha-nak Canal including the 
construction of Tha Khai water gate and the eastern railway line connecting Bangkok with Chachoengsao City. All of these 
played an important role in the waterfront settlement along the Bang Pakong River. 

Chachoengsao City has been the center of government, economy, and culture. Now it is also a center of cultural tourist 
attraction, leading to the development of road network, industries, trades and services. This city witnesses the settlement of 
people with different beliefs as seen in many important religious sites such as Sothornwararam Temple built during the late 
Ayutthaya Period. During the reign of King Rama IX, the new assembly hall for monks, the biggest assembly hall in the eastern 
region, was built. It represents the applied Rattanakosin art with the roof of Thai castle and an important Theravada Buddhism 
religious cultural landscape on this river. There are, furthermore, Chin Prachasamosorn Chinese Temple, Chinese shrines, 
I~oman Catholic churches such as Saint Louis Church, Saint Anthony Church and mosques in this city. On the opposite bank 
stands Saint Paul Church, another important Catholic church. This waterfront cultural landscape represents the settlement of 
Inulti-cultural ethnic group. 
eBang Pakong City 

Bang Pakong City, at the mouth of the Bang Pakong River to the west, was first settled by the Thai, the Mon, the Chinese -
Icochew, Hokkien and Cantonese in the 16th century 
Most of those in Bang Pakong community were fishermen after the completion of Sukhumvit Road in 1951 promoted the 
Ilevelopment fishery industry and the transportation of marine products. However, since 2002, the oil prices have increased and 
Ille number of catches in the deep sea has decreased, resulting in the disappearance of fishing in this city. Fish cage culture andI ~ :;hellfish culture have emerged at the mouth of the river, meanwhile, the industrial development in Bang Pakong District reached 

I ~ 
! 
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its peak; consequently, the landscape of this district is factories, silos and warehouses due to changes in transportation, 
technology and the economic base of the community. 

5.2 The communities on the main canals 

The important canalside communities are: 
• The communities on Nakhorn Neung Khet Canal 

Nakhorn Neung Khet Canal was dug from 1874 to 1876 created a central place community along the intersection of this 
canal and Tha Khai Canal. This market is called Tha Khai intersection market. This community was established by the Chinese 
who were hired to dig the canal. After that they became farmers, merchants buying rice, or selling goods, and mill owners. There 
were 3 mills there. They built shrines for their gods on both sides of the canal. In the past, there were a liquor house, an opium 
house, a gold shop and a slaughter house as community services. The market was the center of water transportation between 
Chachoengsao City and Bangkok as well as the neighboring communities. The construction of Highway 304 paralleling this 
canal has reduced the importance of this market. In 2009, the municipality of Nakhorn Neung Khet jointly worked with the 
community to revive their market as a tourist attraction. Consequently, the wooden community can be conserved their waterfront 
cultural landscape 
• The communities on Pravet Burirom Canal 

This canal was dug during the reign of King Rama V (1878 - 1800), creating Khlong Suan market, a market community 
established by the Thai, the Chinese and the Muslim living along the intersection of Pravet Burirom Canal and Suan Canal. 
More rice was needed for export; therefore, more Thais and Muslims came to settle there and grew more rice. The Chinese 
owned mills to stock rice from 1887 onwards. The market was composed of wooden row-houses and religious buildings of each 
ethnic group were built. For example, the Chinese built Buntaokong Shrine and Penguntua Vegetarian house, the Thai built 
Khlong Suan Temple and the Muslim built the White Mosque. The Khlong Suan market became a multi-ethnic community with 
mixed cultural identity. later, there were motor boats traveling past this market. Then the white bus boats operated by Mr. lert 
carried passengers and goods from Tha Thua water gate at the end of Pravet Burirom Canal to Bangkok passing Khlong Suan 
market and Phra Khanong market in Bangkok. (Figure 6) 

The economic importance of this market was decreasing with the introduction of On-nut - Theparat Road paralleling Prevet 
Burirom Canal in 1974. More shops were relocated from the canalside market to this road. In 2000 the municipality of Khlong 
Suan and the municipality of Theparat jointly revived Khlong Suan market to be a retro market for tourists. At present, Khlong 
Suan market is an eco-tourist destination that still maintains its waterfront landscape that attracts a lot of weekenders. 

6. Conclusions 

From the 18th century to the 19th century, the communities along the Bang Pakong River were developed to the high level 
due to the settlement of many ethnic groups that have brought along their own beliefs and way of life. They have eventually 
developed their own community identities. The canal digging helped spread the settlement in a straight line and develop 
agricultural land to grow rice for export. Duri'ng the past 50 years, in Chachoengsao Province the major transportation route has 
been changed from water to land, resulting in the urban expansion. At the same time, the trade-center role of the old waterfront 
communities was reduced. However, being important socially and culturally, these communities still exist and they are trying to 
adapt themselves to the new economic context, for instance, some of them have turned themselves into eco-tourist attractions, 
multi-crop rice farms and also fish and shrimp aquacultures. At present, young people of these communities work outside in 
major cities in the industrial and service sectors. 

It can be concluded that the identities of the waterfront communities in the Bang Pakong River are composed of: 1) the 
topography, 2) the ethnic groups, 3) their history, 4) their housing and other built environment and 5) the transportation network. 
(Figure 7) Such factors not only are in line with Ekistic's concept which is a science of human settlement proposed by C.A. 
Doxiadia (1974) but also affect the transformation and co-existence of waterfront cultural landscape of this area. 
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Figure 1. Communities in the Bang Pakong River Basin 

a) Sothornwararam Temple -a Thai Temple b) Raman Temple - a Mon Temple 

c) Tao Lek Temple - a Laotian Temple d) Laad Neu Temple ·- a Khmer Temple 

Figure 2. Thai, Mon, Laotian and Khmer Temples 
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Figure 5. Alwatomiya Mosque in Ko Rai Community Figure 6. Khlong Suan Community 
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Figure 7. Waterfront Cultural Landscape in Bang Pakong Rivet 
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WE!lcomE! SpE!E!ch 
President Silpakom University 

Silpakorn University is committed to seNe our society throu~h teachin~ and learnin~, 

research, art and culture as welt as academic seNices. Our vision is determined to be the forefront 

creative university as we are now enterin~ our 71 st year of teachin~ and learnin~. Also our School of 

Architecture has continued its mission to teach and develop proficient ~raduates for professional 

and academic fields for 60 years. 

This is a ~reat opportunity that ICOMOS Thailand Association, obli~ated to con seNe arts and 

culture in our country, in cooperation with the School of Architecture and Design, Kin~ Mon~kut's 

University of Technolo~y Thonburi, together with the Faculty of Architecture and Art Centre, 

Silpakorn University to jointly host ICOMOS Thailand International and National Conference 2014. 

We hope, in this event, to achieve maximum benefits to assert our effectively driven 

society, and fields of academic and profeSSion through research and to create networks of 

conseNation and cultural development in contemporary implementation with sustainability, both 

nationally and internationally. 

On behalf of Silpakorn University, I am truly honored to express my gratitude to Your 

excellency Minister of Culture, Director General of Fine Arts Department, and all attendees to 

ICOMOS Thailand International and National Conference 2014. Last but not least, I would like to 

welcome all attendees to Silpakorn University, the creative university. I sincerely hope this event 

will be successful and we are waitin~ for more collaborations in the future. 

Assistance Professor Chaicharn Thavaravej 

President Silpakorn University 

_-. T 

8 



ICOMOS Thailand International & National Conference 2014 

"Historic Urban Landscapes and Heritage: Examples Approaches and Cultural Rights" 


e·-• 

Report from ICOMOS Thailand 
President lCOMOS Thailand 

9thThis conference is the international conference of ICOMOS Thailand, which is an 

academic activity initiated and or~anized to encoura~e development and dissemination of 

knowled~e and new ideas in the field of cultural heritage conservation. From national conferences, 

we have developed into international conferences that have opened opportunities for international 

academicians and experts to partiCipate in the forum, and Thai academicians and experts to 

disseminate their academic works. These academic activities have made ICOMOS Thailand 

recognized as one of the most active among ICOMOS National Committees. 

Along the course of time, our changin~ conference topics reflect the changing ideas and 

concepts in conservation. As for this conference, "Historic Urbon Landscapes and Heritage: 

Examples, Approaches and Cultural Rights" is another step ahead. From the past that conservation 

focused on single buildin~s or structures, the scope of conservation has widen to cover the historic 

districts and towns that involve uses, people's way of life, and intangible values. Recently, UNESCO 

recommendations on historic urban landscapes have led to the topic of our conference that goes 

beyond the perception of herita~e site as a historic town, but to perceive it as an ongoing source of 

history. written by humans who must have rights to decide how to conserve their history, regardless 

of styles or periods. This, therefore, is a dynamic and streamlined forum of discussion that we are 

proud to be the organizer of such special event. 

We would like to thank our co-hosts, the Faculty of Architecture Silpakorn University and 

the School of Architecture and Design, King Mongkut's Institute of Technology, and all 

academicians, experts and participants who kindly join and cooperate in this conference. A special 

thank must be given to the Minister of Culture who has been one of the most important initiators 

and supporters of ICOMOS Thailand . 

Mr. Borvornvate Rungrujee, 

President ICOMOS Thailand 
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HISTORIC URBAN LANIISCAPES AND HERITAGE: 
Example, Approaches ~ Cultural Rights 

• 

December nth-13th 2014 
At Art Centre, Silpakom University, Bangkok, Thailand 

INTRODUCTION 

'Tangible and intangible heritage are sources oj social cohesion, Jactors oj diversity and 

drivers oj creativity, innovation and urban regeneration - we must do more to harness this power.' 

-Irina Bokovo, Director-General oj UNESCO at the World Urban Forum (Naples, 2012) 

The recommendation on the Historic UrbanLandscape was adopted on November 10, 

2011 by UNESCO's General Conference.The historic urban landscape approachmoves beyond a 

singular focus on the preservation of thephysical environment to encompasstheentire human 

environment with all of itstangible and intangible qualities. It seeks toincrease the sustainability of 

planning anddesign initiatives by taking into considerationthe existing built environment, expressions 

of intangibleheritage, cultural diversity, socio-economicand environmental factors along with 

localcommunity values.Urban heritage constitutes an essential resource in enhancing the livability 

of urban areas, asit fosters economic development and social cohesion in a changing global 

environment.By actively engaging public, private and civic sectors, the city, and its complex, layered, 

and constantly shifting forms, can be more effectively preserved and celebrated.Many cities around 

the world, especially cities in Asia,have grown up on top of their ancestral settlements, existing as 

continuums in time and space. Facing challenges posed by climate change, mass tourism, market 

exploitation, and rapid urbanization, these cities and their intertwined layers of cultural, natural, and 

historical va lues are under threat. Vibrant, mixed-use areas that reflect a city's complex identity and 

evoke co llective memories are in imminent danger of being destroyed and replaced by new 

development projects. 

The ICOMOS Thailand International Conference 2013-2014 on Historic Urban Landscapes 

and Heritage: Examples, Approaches, & Rights is organized as a platform for scholars, researchers, 

and practitioners in the field of cultural heritage conservation to consider issues regarding the 

applicability of the historic urban landscape concept for Thailand, the rest of Asia, and the 

world;approaches for spreading awareness and putting the concept and its frameworks into practice; 

and strategies for developing collaborative, participatory methods with local communities that take 

cultural rights into account. 
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THEMES 
The conference will consider three main themes. Contributions on the followin~ themes are 

welcomed: 

1. Current status of Historic Urban Landscapes in Asia and the World 
Before Historic Urban Landscape (HUL) approaches can be implemented, comprehensive 

assessments of a city's natural, cultural, and human resources must be undertaken. Systematic 

recordin~, historical research, and documentation are essential, especially in urban areas, where 

Landscapes change on a daily basis. Which places can be considered as Historic Urban Landscapes 

in the region? What unique challenges arise in attempting to record and document Historic Urban 

Landscapes? This theme explores examples of cities where the Historic Urban Landscape approach 

may be applicable and relevant documentation work of both tangible and intan~ible heritage. 

2. Approaches in Action 
The Historic Urban Landscape concept is relatively new in the field of cultural heritage 

preseNationWhat does it offer that previous models and frameworks lack? If managed properly 

within a HUL framework, urban herita~e can act as a catalyst forsocio-economic development 

through tourism, commercialuse, and hi~her land and property values, thereby providing 

therevenues needed to pay formaintenance and restoration. Before this can be achieved, however, 

awareness must be raised about the concept, for which both ~eneral and context-specific 

implementation strate~ies must be developed. This theme investigates ideas for increasin~ 

knowledge on the concept and puttin~ safeguarding plans into action. 

3. Participatory Methods and the Historic Urban Landscapes Concept 
Successful and sustainable Historic Urban Landscape preseNation efforts require collaboration 

across many stakeholder groups. Local voices and values that contribute to a city's identity and 

"sense oj place" must be considered and integrated into safeguarding plans through participatory 

research, documentation, and management processes. The UNESCO Recommendation on the HUL 

sets forth four categories of tools to apply to projects: civic engagement tools, knowledge and 

planning tools, regulatory systems, and financial tools. What role can the concept of "cultural 

rights" play within each of these categories to ensure that local inhabitants are included at every 

stage of implementation? This theme addresses the need for holistic approaches that situate local 

communities at their cores through examples of effective practices and proposals for future 

strategies . 

.
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Time 
08.30 - 09.00 

09.00 - 09.50 

09.50 - 10.20 

10.20 - 10.40 

10.40 - 12.00 

10.40 - 11.00 

11.00 - 11.20 

'" . 

December 11, 2014 
Activities 

Register - ~~VI:;LUtJ1.J 

Dpening and welcome session - W5IU~nlslls:~JJ 

Report from ICOMOS Thailand - nihJS1UJ1U 

Mr. Borvornvate Rungrujee, President 

'Ul£J'UJ'HJVI 1-:q~ \h:;61'U;;'IlnfllJBLflLlJ;;'I1VI£J 

Welcome Speech - nihJAtlUSU 

Assistance Professor Chaicharn Thavaravej, President Silpakorn University 


tJ'll,)£JPll~Vl'jl\Jl'Hhj£J'lnru (1l')'jL1'!l, B5fn~'U~ lJ\,nlV1tJl~£J~"thm 

~ ~ 

Introduction of conferences programme - nihJ ttu:lilHJI)lI nlsiJS:HlJ 
Dr. Weeraphan Shinawatra, Dean,School of Architecture and Design 


King Mongkut's University of Technology Thonburi 


m. 1):;~'U~ :a'U1Vl'j f1(\J'U~ f1(\J~;;'IC'lTU\iltJm'jlJPll"Vl1Ll":;nl)Bf)mL'U'U 

m,nlV1tJ1 ~tILVIi'lL'U1" ~'I'/'j::\J f)lJLfl~16'U\[1 

Dpening speech - nihJITIlilnlSUS:HlJ 
Mr. Vira Rojpojchanarat Minister of Culture 

'UltJl'J:; 1 ) 'IluVj'Il'U-rVlU -r51lJ'UVl~11nl'jfl"i:;VI'J,)~1~'U6'j"ilJ 

Keynote Speaker: "Killing Culture" 
Mr. Graeme L. Bristol, 

Centre for Architecture and Human Rights Bangkok, ThailandNictoria, Canada 

-Coffee Break

(see page 2, area no. 6) 

International Session 

Session 1 

Main Hall (See page 2, room No.2) 

Theme 1: Current Status of Historic 
Urban landscape in Asia and the World 
Chair Person: Weeraphan Shinawatra, 

Ph.D 

"Shie To Kok"Country of Red Soil 

(Laterite) the Root of Srivijayan Flourishing 

Culture in Luang Basin (Tapee Basin) 

Sippanan Nuanla-ong, PhD. 

The study of contemporary temples 

adapt in hi~h-density condition: The case 

study of temples in Chinatown 

Addy Sheng-man Lin 

National Session - n1".iU1L&I'tJB".i::~'U'tl1iii 
• d 

'!f1~VI 1 

~ d tI"

'!j'tJ 2 I'lflV'l".i".i(\J".ilti (~'\II'tJl 2 '\IIB~'\II1Jlm"'IJ 3) 

HJlltl 1 rtnlunlsrtiill1UUlltlJQiinmltOtlJ 


tJS:1~ nlit.G1S1u Itl IHU Uil:rtl nil 

Chair Person: Kreangkrai Kirdsiri, Ph.D. 

lJWlfllljJVlPlU'Ufl"i\h::1~Pll~Vl1"Vj'U~ : ~nEJ1l1'1'/
~ , 


1'Unl'L"'Uf)~m.nnm tJtJlb'\--l~~lJWl fl1"n LL'U'U 


'llJn~lJn'U'UfI'ju'::1~Pll"\ilif)~6tJl 


. nflw
v 'lf1 LffU'J"rf ru fJUliV7 

t t 

ri'U5l1'U LL~::"mU\ilvm'j:iJ~'U~'Ul1mJLLmi'il'\--1-r'U 
~nf)ll'1v LLi:1::fl1'lrll1tJlllJVi'Plucil'UU'j::l~Pll"\ili

~ 

fl1lilnv~lil1 :5'~Vrllil 

Di'/'J'iu 1,j'iru:::fJ'iJTru 
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11.20 - 11.00 Dong Lam Ancient Village ~WJ'Ul nl'l~LJllUUVl1 ~~Cll'UVltJ m 'ilJ,/] il"~ f) LlCl J 

nl'l rll1 UJliiVlPltJ(huLJ'l:; l&i Pll?1(il1V1UL~V~Oopatham Ratanosupa 
" 

:5'''Vll~(il-r~ 

un:tl J.Jff1.})::~lYi 

[liJVlPltJ~1'ULJ'j~-wiPll?1(il4d'jil·:rWlJ1EJ : m:;'tJ")u11.40 - 12.00 Historic Urban Landscape in Hong Kong: 
" 

The Evolution of the City of Victoria V1Pl'U1V1lJ1'Uf)1'iil~1f)~lJ'l~f)~1"?lCllU(iltJn'j'llJ 
, v • 

~'l" f1 rufhmuri t1U~.:t ri 8 ?I 11.:tY1'U{;'UCantonment . ". 

Katie Cum mer 

12.00 -- 13.00 -Lunch

(see page 2, room no. 5) 

13.00 - 14.20 International Session National Session - n1'lUlb~'\.m'j:;~'U't!l~ 

Session 2: (Theme 1: Current Status of nl'jb~'UtlU~rl11:u'ti1"vj 2 

Historic Urban Landscape in Asia and HJllll 2 JfimdnlSUUU~ 
the World) Chair Person: Kreangkrai Kirdsiri, Ph.D. 

Chair Person: Asst. Prof. Apinya 

Limpaiboon 

nl'jPlf1'\!n~WJUlnl'jLiiil'l'hLJ1'1i'Uvhm.J (Vi-Pl.13.00 - 13.20 Traditional Cultures, Contemporary 

2325 - U'il~uu) L~m~illJ1tJ'Iil~r1LJ'l:;nilULlG1:; 
historic Significance in the urban 

Challenges: Establishing old Chinatown's 

~'Uvj Y11'1 LJ 'j d~Pll?1 (il {'/] il" Li'i il"Jll EJ ClU'U ?I 1 tJ 

landscape of K.olkata today l'ill'Ut5'i'llJ 

Kamolika Bose i1'i~m LLffJJ} 

13.20 - 13.00 Early Development of Cities in Nakhon Si lJlmnl'jYll.:tf)!lVllJ1mYlilnl'l1m~1lJ'j(ilf)~1" 

l'ill'\.Jt5'j'll.lil~l'1U"V'UThammarat and Their Historic Urban 

r'HJlJ f/flJLfJ1JnLandscape 

Wannasarn Noonsuk, Ph.D. 

National Session - n1'jthl~'UtJ'j:;vlu'!l1~13.00 - 14.00 Landscape Observation of World Heritage 
• d 

n1'jl~'UtJUV1F111:U'U1"V1 3Towns and Cities: Cases of Mainland 

Southeast ASia HJll() 3 lflS()dOll~lUnlSOrtJUSJJJUlld~JJIfU 
Lossomon Moitreemit / Lynne M. IlU llUJ fi~ ISlIdI}UifflUIO()dUS::HifllrH1S 
Dearborn, PhD. Chair Person: Kreangkrai Kirdsiri, Ph.D. 

nl'l-rUi'U8~Vi8'1~'\.J'( 'Unl'i f)~-rn~ll" ~w'ill'lJ1lii tl'l 
• ..." ..II , ....,1 ~ <V 

lin: fl'j(\Jll1()~lnl()'ll.m 2 dWI\J 2 

:jWriLl/fj /1JtidJ'J 'JLU 
I 

14.00 - 10.30 --Coffee Break--

(sec paso 7, dl('d Illl. (») 

'---------'----------------- .. "_ 
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14.30 - 15.30 Seesion 3 

Theme 1: Current Status of Historic Urban landscape in Asia and the World 
Chair Person: Budsaket Intrapasant, Ph.D 

14.30 - 14.50 Analysing values for the conservation and development of traditional street markets u 
inLahore walled city 

Zunairo Bataol 

14.50 - 15.10 Historic Preservation of Middleman Minority's Heritage: A Case Study of Chinese 

Community in Talad Phlu Khlong Bang Luang of Bangkok 

Worrosit Tantinipankul 

15.10 - 17.00 Proceed to Visit Wat Pho 

15.20 - 17.00 Visit Rattanakosin Exhibition Hall 

17.00 - 18.30 Proceed to Visit National Museum Bangkok 

18.30 Welcome dinner at National Museum Bangkok 

December 12, 2014 
Time Activities 

09.00 - 10.20 Session 4 

Theme 2: Approaches in Action 
Chair Person: Chanen Munkong, Ph.D 

09.00 - 09.20 The importance of evaluating what makes "the setting" significance and distinctive 

(Forcusing on the preservation concepts of historic environments in the policy 

establishing process in Japan) 

TomokoMORl 

09.20 - 09.40 Threat and Pressure factors and management guidelines to safeguard the authenticity of 

Historic Urban Landscape and Heritage of Wat Arun Ratchawararam 

Konjonophorn Polproteep, Ph.D. 

09.£1f'/ - 10.00 Conservation of St.Paul Church Historical Urban Landscape 

Siriwon Silapachoranan 

10.00 - 10.50 Development Guidelines for Heritage Tourism Following the Buddh's Footprint 

Pilgrimage Route 

Sayamol Theptha, Ph.D. 

10:20 - 10:50 - Coffee Break

10.50 - 11.50 Paper Presentation - Session 5 

.. Theme 2: Approaches in Action 

Chair Person: Asst. Prof. Apinya Limpaiboon 
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Theme 2: 
Approaches in Action 

C[]nservation of Saint Paul Church Historical Landscape 

Associate Professor Siriwan Silapacharanan 

Faculty of Architecture, Chulalongkorn University 

Thailand 

siriwan.s@chula.ac.th 

Wonchai Mongkolpradit, Ph.D. 

Faculty of Architecture, Chulalongkorn University 

Thailand 

w.mongkolpradit@'Smail.com 

Abstral:t 
Community creates and conserves their cultural landscape. The Saint Paul Church 

Community located on the eastern bank of the Bang Pakong River in Chachoengsao Province, 

Thailand. This Catholic community was founded during the reign of King Rama III in the early 19th 

century by Father Antoine Schmidt with the money donated by Christians from Laval, France to buy 

a plot of land to build this church. The church was built by using concrete and other construction 

added later: living quarters for priests, a belfry, a chapel, a sister's house, a rice barn, a school, and 

a cemetery. Afterward the new church was built in 1972. Later, more cultural features Wefr' 

constructed such as a statue of Saint Paul, the St.Marry Cave, the four ponds, surrounded by d 

Catholic village. This is a catholic community with its cultural heritage in the raised-based orchr)f(j<., 

with natural vegetation and aquatic animals in brackish-water ecosystem, reflecting its own hisloric 

landscape among the multi-cultural ethnic settlements along the river. 

Keywords: 
 Catholic community, historic landscape, cultural heritage, conservation 
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ABSTRACT 

Community creates and conserves their cultural landscape. The Saint Paul Church Community 

located on the eastern bank of the Bang Pakong River in Chachoengsao Province, Thailand. This 

Catholic community was founded during the reign of King Rama III in the early 19th century by Father 

Antoine Schmidt with the money donated by Christians from Laval, France to buy a plot of land to 

build this church . The church was built by using concrete and other construction added later: living 

,. quarters for priests, a belfry, a chapel, a sister's house, a rice barn, a school, and a cemetery. 

Afterward the new church was built in 1972. Later, more cultural features were constructed such as a 

statue of Saint Paul, the St.Marry Cave, the four ponds, surrounded by a Catholic village. This is a 

catholic community with its cultural heritage in the raised-based orchards with natural vegetation and 

aquatic animals in brackish-water ecosystem, reflecting its own historic landscape among the multi

cultural ethnic settlements along the river. 

KEYWORDS 


Catholic community, historic landscape, cultural heritage, conservation 


Introd uction 

.' 	 The Saint Paul Church Community was established in the 19th century by the French missionaries led 
by Jean-Baptise Pallegoix, situated in Chachoengsao Province. (figure 1) They were granted about 
32-acre plot of land on the eastern bank of the Bang Pakong River. The old church (figure 2), a 
missionary housing (figure 3), a chapel (figure 4), a bell tower (figure 5), a rest pavilion (figure 6), a 
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granary (figure 7), a school (figure 8), the cemetery (figure 9), the statue of Saint Paul (figure 10), the 

Virgin Mary's Cave (figure 11) and 4 ponds (figure 12) can be found there. Renting the land from the 
. church, some Christians practice raised-based garden; ridging cultivation , planting coconut, areca nut, • 

pomelo, mango and lime trees. This community represents the unique orchard cultural landscape in 
the brackish ecological system (figure 13). The community used to be a center of floating market in 

Bang Pakong River; however, during the World War II, the Church was closed down and at the end of 
20th century the major transportation route which was once depended on canals or rivers was replaced 
by roads and streets lessened the importance of the community (figure 14). At present, the church and 
the community plan to conserve the building and its historical landscape 

In 2007, the Office of Natural Resources and Environmental Policy and Planning financed a study 
"Cultural Heritage Environment Atlas of Saint Paul Church Community" , which can be used as 
references. In 2010, the Church abbot and the community members expressed their interest in 

carrying out a project to conserve the structures in the Church. As a result, the lecturers of the Faculty 
of Architecture Chulalongkorn University have invited the outsiders to participate in this project The 
objectives of this project are to 1) conserve the culturally valuable buildings of the Church , 2) to 

conserve its community landscape and identity and 3) transform the historical site into a cultural tourist 
attraction. 

The methodologies of this project have been carried out by 1) raising the community members' 
awareness through various activities such as meetings with the Church and community members 
displaying exhibitions 2) inviting the Church, community members, government agencies and the 
private sector to participate in the project 3) raising funds for renovating old buildings such as the 
missionary housing, the bell tower, the wooden pavilion, the chapel , the granary, etc 4) adapting the 
functions of the old wooden buildings such as transforming the granary into a learning center of local 
community and the chapel into a religious museum displaying the items inwhich the Church and the 
community members have collected and 5) improving the historical cultural landscape which include 
the buildings in the Church, the cemetery which houses the body of Franyois-Joseph Schmidt, the 
founder of this Church and etc. 

With the completion of the project in the future not only the historical landscape of the community will 

be conserved, but also community will be widely known as a cultural tourist attraction which can be 
accessed by both water and land routes. (figure 15) 

Background of the study 

Saint Paul Church, named after Saint Paul (French language) or Saint Paolo (Italian language). Those 
in the community call the founder of the church as Saint Paolo, whose was born in 10 A D. He 
converted to Christianity after having tortured and executed many Christians After his conversion, 
Paul taught the gospel of Christ to the world. Throughout his life, he had gone through a lot of 
hardship and was beheaded in Rome. Because of his devotion to Jesus Christ and God, he was 
recognized as one of the most important figures of the apostolic Age; as a result, every June, 30 is 
designated the Feast Day of Saint Paul. 

The Saint Paul Church community is thought to have been established during the reign of King Rama 

III (1824-1851) when a lot of Chinese people came to settle along the Bang Pakong River and worked 
as laborers in sugar-cane plantations. These Chinese people later converted to Christianity because 
they would like to be self-~mployed and protected by the French laws. Pallegoix Jean-Baptiste, the 
French bishop wrote in the Description du Royaume Tha·' ou Siam in 1830 ". ( have baptized 200 

0" 	 peop/e ... " In 1840 Father Albrand Etienne built the first church with bamboo on the western bank of 
the Bang Pakong River. 
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King Rama IV (1851-1868) signed a treaty with the French government on August 15, 1856, by which 
the privileges granted to the Catholic Missionaries by King Narai the Great in the seventeenth century 
were renewed . " . . .the French Missionary could teach the gospel, build a church, a residence, a 
school, a hospital or other buildings related to Christianity in the Kingdom of Siam but they had to 
follow the laws of Siam . .. " 

In 1858, Father Daniel Serverin Jacques Marie replaced the bamboo church with a wooden church 
and later Father Pean Alexis asked French people in France to donate some money for a new church. 
In 1867, Father Schmidt Francois-Joseph built Saint Paul Church including monk residence and a 
school on the easterm bank of the Bang Pakong River and performed the Holy Mass on August 17, 
1873. Father Perbet (1904-1924), Bishop of Saint Paul, established Saint Tarcisio Teacher's Training 
School so that these teachers would work at churches in the region; however, later it became part of 
Saint Paul School, which was closed down in 1941 during the Indo-China War. At the end of the war, 
Father Carrier Jean established a school and he named it "Peace School" (Santiphap School) 

because it was opened on the day that the government declared truce. (figure 16) 

Literature Reviews 

The conservation of Saint Paul Church Historical Landscape based on two principles, they are; 
Cultural Heritage and the Historic Urban Landscape. 

a) Cultural Heritage 
The term of Cultural Heritage does not only mean monuments and collections of objects but also 
including tradition of living inherit from ancestors to descendants such as oral tradition, performing 
arts, social practices, rituals, festive events and knowledge and practices (UNESCO, 2003). 

b) Historic Urban Landscape (HUL) 
HUL is elaborated as the urban area resulted from historic layering of cultural and national values and 

attributes, extending beyond the notion of "historic center" or "ensemble" to include the broader urban 

context and its geographical setting. It can be explained as a way of seeing and interpreting the city as 
a continuum in time and space, where countless of population groups have left their marks, and 
continue to do so today (UNESCO, 2013) . Consequently , the local should use this tool as guideline to 
urban planning and development. 

The English Heritage and Cornwall Council made a study based on a comprehensive and systematic 
collection of disparate data; mapped , assessed and interpreted. Consequently, a map of historic 
landscape character zone was produced. This concept and method have been applied throughout 
Europe later. (http://cornwall.govuk 2002) 

Research Conceptiual Framework 

The conceptual framework of this research project consists of four elements; a) Preservation of 
cultural heritage, b) Community partiCipation , c) Awareness raising and d) Value addition to economy 
and society. 

a) Preservation of cultural heritage 
At present. the Saint Paul Church community still retains its cultural heritage, history, culture, lifestyle 
and natural surroundings which make this community culturally unique among the multi ethnic group 

18th(Chinese, Khmere, Laos, Mon, Malay and Thai) since century This cultural heritage can be 

." 	 classified into two groups: 1) man-made cultural heritage and 2) semi-natural heritage. The former 
includes the old church, the new church, the bell tower, the rest pavilion on the riverbank, Saint Paul 
statue, Mary's cave , Santiphap School, the priest residence, the chapel, the cemetery, the granary, 
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shops and houses while the latter includes the Bang Pakong River, Bang Phai Canal, Bang Teenpet 
Canal, four ponds and ridging plantation Saint Paul Church was awarded the Best Conserved 
Community in 2010 and its monk residence was awarded The Best Conserved Architecture in 2011 by 
The Association of Siamese Architects under the Royal Patronage of His Majesty the King. 

To commemorate the 175th anniversary of Saint Paul Church in 2015, in addition to the fact that it can 
be a learning center of community history and a cultural tourist attraction, the following should be 
conserved: 

1. 	 The 135 -year-old priest residence made of golden teak in a colonial style. 
The bell tower made of teak in 1890, housing bells of three different sizes (small, medium and 
large) imported from Dijon, France. The tower is located next to the riverfront pavilion. 

3. 	 The rice barn or the old granary which is going to be transformed in the community learning 
center. Those who visit the center will learn about the community residents' lifestyle from the 
exhibits donated by the church and the residents. 

4. 	 The raised 110-year-old chapel made of golden teak which is going to used as a religious 
museum displaying the exhibits donated by the church and the priest. 

5. 	 The brick-and-cement fayade of the old church whose construction was finished in 1876. 
However, the church was pulled down because of its dilapidating state. 

b) 	 Community participation and stakeholder 
In addition to taking part in group discussions, survey, interviews and public hearings, the residents 
have donated some money for restoring the buildings and some items to be displayed in the museum. 
The residents, therefore, take pride in their heritage. Several private companies has offered materials 
for restoring the above structures while some Christians and individuals have contributed some money 
to preserving this cultural heritage. 

c) 	 Consciousness raising in the community 
The residents have a chance to visit other communities whose residents can successfully preserve 
their cultural heritage, Plus, they have been laught how to preserve their own cultural heritage. 

d) 	 Value addition to economy and society 
The preservation of cultural heritage and cultural heritage of this community will lead to cultural 
tourism in Chachoengsao Province, generating more income for the residents thus improving their 
quality of life. 

Conservation Procedure 

The conservation of the five wooden buildings of the Saint Paul Church can be separated into three 
steps. Each step consists of different activities and gets different source of fund . 

Step I. Inventory of cultural heritage 

The research was funded by the Office of Environmental Policy and Planning in 2007. The activities 
were: 

1) Studying on history and cultural heritage of the community, 
2) Organizing meetings and seminars with local people in order to inform the project proposal· 

and ask for local participation, 
3) Field surveying and doing a draft measure work of the five wooden buildings of the church: the 

priest house, the granary, the bell tower, the rest pavilion, and the former chapel, 
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. 
4) Organizing a study trip for local people to visit the revitalization of cultural heritage site in 

Amphawa, 
5) Printing a book entitled "Cultural Heritage Environment Atlas of Saint Paul Church Community, . 

Muang District, Chachoengsao Province" for references. 
Step II. Planning for cultural heritage conservation 

The research works have been funded by Chulalongkorn University under the project "Chulalongkorn 
University Century Academic Development Project" during the year 2010-2012. The main activities 
were : 

1) Prioritizing the five wooden buildings for restoration , 

2) Fund raising for both money donation and construction materials, 

3) Organizing meetings with the church and local people to plan for the conservation project, 

4) Exhibition design for the local museum by using the granary of the church , 

5) Print a book entitled "Thai Traditional Way of Living: Community Spirit along the Bang Pakong 


River" for reference. 

Step III. Implementation for building restoration 

The implementation research works have being done during the year 2013-2015 and funded by the 
National Research Council of Thailand . The main activities are as follow. 

1) Restoration the priest house by using the paint products and roof tiles from the construction 
material companies and donation from Christians to pay for a contractor's work. 

2) Restoration the wooden bell tower and the rest pavilion. 
3) Revitalization the granary as a local museum to represent the community way of life. 
4) Revitalization the old chapel as a religious museum. 
5) Strengthening local people to guide visitors and maintain their local heritage 

Research Results, Discussion and Recommendations 

1) 	 The history of the church and the community can be obtained from the website of Missionaire 
de Paris and the senior French priests who still alive in Thailand in addition to the information 
compiled by the priests and the residents in the community. 

2) 	 The restoration of buildings in the church will take a bit long since it has to be approved by the 
Church Council and the Diocesan Bishop. The Christian residents and other Christians donate 
some money for the restoration. 

3) 	 Those who used to live in this community and later have moved to other places would also like 
to donate some money for the restoration . 

4) 	 In June, 2014, a new fund raising event for the restoration inside and outside the community 
called "Pha Pa Anurak (Off-season Robe Conservation)" was held This is another way to 
expedite the restoration progress. 

5) 	 The request for construction materials from manufacturers is essential since it can reduce the 
cost but it takes time to process the request. 

6) 	 -(he riverbank erosion results in the replacement of wooden houses on the riverbank with 
reinforced concrete houses that are more sturdy. This changes the riverfront landscape. Some 
houses have to raised higher from the ground to avoid being flooded and this costs a lot of 
money to local people. 
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t. Sustainable Housing Design Through Local 

Community Participation: Case Study of Soi 


Wat lung Ban Community, Samut Songkhram 


Municipality, Thailand 


Kundoldibya Panitchpakd( 
Department of Housing, Faculty of Architecture, Chulalongkorn University, Bangkok, Thailand 

Abstract 

This article describes a three-year process of local participation in the sustainable 
housing design in Soi Wat Lung Ban Community, which was selected through a 
participatory process. Adapting Hamdi's (1996) Participatory Action Planning 
(PAP) concepts, the research team collaborated with members of 14 
communities and government agencies. This article is an evaluation of the 
process to implement a model of architectural design for vernacular housing and 
factors, which were obstacles to successful outcomes. 

Keywords: community, participation, Eco-housing, local wisdom, sustainable 
housing design. 

Introduction 

In 2007, a group of faculty members from the Faculty of Architecture of Chulalongkorn 
University were of the opinion that the modern Thai architecture was overly influenced by 
Western, while eschewing the uniqueness and well-adapted traditional Thai styles. This faculty 
group was determined to develop an alternative design, which retained traditional Thai 
attributes while integrating globally modern aspects of architecture to create a balanced result. 
The outcome of this initiative was the "Ban Reuan Withi Thai" Project with the objectives to 
develop a prototype design for Thai housing which integrates global trends with Traditional Thai 
aspects. The Project was a collaborative effort, among multiple sectors, to pursue the goal of 
balanced architecture with traditional Thai wisdom, integrated with modern living styles through 
a participatory process. The Project was implemented in 14 communities of Samut Songkhram 
Province over a three-year period. (Technical Resource Center of Chulalongkorn University, 
2010) Soi Wat Lung Ban Community, a small neighborhood along the Mae Klong Canal, was 
chosen as the pilot project site. 

Kundoldibya Panitchpakdi; E-mail-kpanitchpakd i@gmail.com 
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2. Literature Review 

2.1 Action Planning 

Action planning is a new method of planning that differs from comprehensive planning, and is 
implemented under a planning framework. Action planning is not complex and allows flexibility 
for modification based on lessons learned from on-going implementation. Action planning is 
based on the principle that community residents themselves possess the creativity and capacity 
to effectively analyze local problems and plan solutions on their own. Outside resource persons, 
experts, donors, and various officials should only play a supportive role, and give the local 
community enough opportunity to explore new approaches to development. (Hamdi, 1999) 

Action planning is: (1) Problem-based and opportunity-driven; (2) Based on achievable action; (3) 
Participatory, encouraging rapport and partnerships; (4) Reliant on local knowledge, skills and 
traditional wisdom; (5) Non-reliant on complete information; (6) Small in scale, community
based; (7) Incremental rather than comprehensive; (8) A starting point rather than end state; (9) 
Fast but not rushed; and (10) Visible with tangible outputs. (Hamdi, 1996) 

2.2 Participation 

Participation is a core feature of PAP and includes acceptance by the stakeholders of the 
conditions for consensus building, with an emphasis on collaborative processes from the initial 
stages of project development. There is a joint role played by the local community members, 
with the "outsiders" (professional planners, government officers etc.) remaining tangential to 
the process. The feasibility of the plan correlates with the level of participation of the local 
community and can be classified as follows: (1) None and Indirect: Outside experts act as 
surrogates for community members when participation is low or non-existent; (2) Consultative 
:Outside experts are advocates when the local community begins to emerge as an interest group 
in the project, but decision-making is still concentrated among the outside experts (3) Shared 
Control : The outside experts and the local community members playa joint role as stakeholders 
in the process; and (4) Full Control: The outside experts serve as resource persons while .the local 
community are the principal drivers of the process. (Hamdi, 1996) 

2.3 Eco-housing 

An eco-housing integrates economic efficiency, resource conservation, waste minimization, 
renewable energy, ease of operation and maintenance, and access to community facilities. It 
thus enables a healthy and cost-effective lifestyle. To achieve these objectives, an integrated 
design needs to be carried out, involving a variety of disciplines. Rather than studying the 
individual building component, system, or function in isolation, a multidisciplinary approach 
studies the interrelated impacts of design, systems, and materials. In Asia, eco-housing is yet to 
be mainstreamed into current plans and policies. (United Nation Environment Programme, 
2005) 

3. Methodology 

This PAP used the following participatory processes: (1) Review of related literature; (2) 
Interviews with experts; (3) Community-based meetings; (5) Workshop with Project partners; (5) 
Community survey and assessment; (6) Interviews and group meetings with key informants; (7) 
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Master's thesis projects conducted by students in the Housing Development Sciences curriculum 
in collaboration with the Soi Wat Lung Ban Community Board and residents, representatives 
from 14 communities in the Samut Songkhram Municipality, representatives from the 
Community Organizations Development Institute (COOl), representatives from the Network 
Academic Institute, and specialists from the Provincial Public Works Office. 

During December 2010 - November 2011, the meaning of "Keha Chumchon Withi Taj" 
("vernacular Thai housing community") was defined and a Project pilot site was selected. Next, 
a community survey was conducted to assess the ca pacity and challenges of housing in the Soi 
Wat Lung Ban Community (June - October 2011). A series of implementation activities informed 
the creation of the prototype Ban Reuan Withi Tai model project, leading to its Lntroduction 
during December 2011 - 2012. A set of activities for children in the community was 
implementeti including picture-drawing contests, beautiful house identification, and 
establishment of a children's savings fund (which was later expanded to include the entire 
community). A workshop among all partners was convened on creative Thai housing 
communities, including brainstorming solutions to housing problems. The participatory process 
instilled a sense of pride among the community's children and adults, gradually increasing their 
sense of ownership of the Project's goals and outcomes. 

On January 8, 2012, a "House-building Children's Day" was conducted . Then followed the 
establishment of a network of partners to create a prototype house as a model of Reuan Withi 
Tai in collaboration with the following allies: (1) Samut Songkhram Municipality; (2) COOl; (3) 
National Housing Authority; (4) Habitat for Humanity - Thailand; and (5) the Premier Product 
Company to implement the restoration projects. 

4. Results 

The Soi Wat Lung Ban Community is situated along the banks of the Khlong Mae Klong Canal in 
the Samut Songkhram Municipal area. The community contains 190 households which can be 
classified into four architectural styles: (1) Traditional Thai (15 houses); (2) Local, wood (53); (3) 
Mixed (94); and (4) Modern (28). About half of the 'houses are a mixture of local, traditional, and 
modern (see Figure 1). One-third of the dwellings are over 50 years old and half are in a 
dilapidated state. Most of the households have four occupants of whom about one-third are 
between 40 and 60 years of age, two-fifths have primary education, one-fourth are employed in 
wage labor and about one-third have mean income between 5,001 - 15,000 baht (US$152-457) 
per month. One-fourth of households can just barely meet their basic needs, while another 
one-fourth cannot and are in debt. Just under half of the household owners valued their 
dwelling and wished to see it preserved. (Kaengtonglang, 2011) 

Fig. 1: Types of houses in the Soi Wat Lung Ban Community 

Source : Kaengtonglang, 2011 
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Over three-fourths (78%) of the households in the Community have problems with their houses 
which, can be classified as follows : (1) Erosion from the canal water (28%) (Raisaeng, 2011); (2) 
Unhygienic latrine and waste water disposal (25%) (Khamparat, 2011); (3) Dilapidation of 
culturally significant houses and which are in need of repair (23%); and (4) Dilapidation requiring 
professional repair workers (52%). Some households had multiple types of these problems. 

The participatory community assessment process produced the consensus that the prototype 
housing for regeneration should reflect the local and Thai traditional styles. Two houses were 
selected to be restoration model. 

This article is a case study of Ms. N's dwelling, located at the banks of the Mae Klong Canal, and 
which is a typical local one-story dwelling that is slightly raised on stilts. Three people live in the 
household and have unstable incomes. The house is threatened by erosion and is becoming 
dilapidated. Ms. N does not have sufficient funds to pay for restoration. She has built a new 
latrine but the waste water disposal is sub-standard. Ms. N does not have a deed for the land 
since the original owner died long ago without transferring ownership. 

The main threats to this dwelling include erosion from the canal water and unhygienic latrines 
and waste water disposal. The Project partners conducted research in how to address these 
challenges by interviewing experts including the provincial public works specialists, experts on 
traditional Thai vernacular housing, brainstorming with eco-house resource persons, observing 
model eco-houses, and consulting with specialists on waste water management and disposal. 
The Project that resulted from this collaboration is not only the design of the prototype housing 
but also the creation of a network of allies, joint selection of the household to be restored, 
development of a prototype model of a regenerated community of restored dwellings, 
mobilization of the required resources for restoration, and planned implementation of the Ban 
Reuan Withi Tai Model Project. 

Design of the IIBan Reuan Withi Tai" 

The design for the Project is based on an eco-house model, integrating modern technology with 
trad itional norms, and affordable for families with limited income. The design includes 
traditional local features of a hallway and patio, a Thai -style kitchen, one 
bedroom/bathroom/lavatory, ability to easily construct ext.ensions as needed in the future, 
being in balance with the local environment and climate, and drawing upon traditional wisdom, 
i.e., the use of stilts to raise the dwelling, no land fill, elevated roof, long eaves, ample natural 
ventilation and cooling features to minimize exposure to the sun and maximize air cir.culation. 
In designing the structure of the prototype, the Project drew upon the knowledge and 
experience of local builders, and ensured that the engineering specifications would produce a 
safe and stable structure. A modular system was used in the design to .minimize waste of 
construction material. The emphasis was on a light and simple structure, which could be 
assembled by shared community labor in a limited period of time. The piles were designed to be 
"Mai Kon Saw" (bamboo) The green roof (a recycled material) sheets were to be part of a 

complete network of gutters to feed rainwater collection into containers. Whenever possible, 
recycle resources were to be used such as using the wood from the original dwelling as much as 
possible. The wooden windows, and doorframes, and flooring were to be transplanted from the 
original dwelling to the new site. Tiles would only be used for the wet area of the bathroom and 
latrine area. 
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Landscaping architecture consisted of plans to plant mangrove trees to fortify the banks of the 
canal. Three rows of "Mai Kon Saw" (bamboo) were to be impaled into the ground in a zigzag 
pattern to combat erosion, along with the mangrove trees to act as a lattice to keep the canal
side ground intact. In addition, the original dwelling site was to be moved away from the banks 
of the canal. Fruit trees were to be planted as a source of nutrition and shade. A kitchen garden 
was planned, emphasizing traditional herbs and vegetables. 

The latrines were to be reconstructed with a separation of dry and wet areas, ample ventilation, 
raised latrine, new-style septic tank (Eco-tank) not requiring electricity, and be economical to 
maintain. 

Many new ideas from the Zero Waste Concept (Zero Waste, 2012), the model Zero waste-house 
observation and interview (Suwannarat, 2012) were applied in the design of the Project 
prototype. These lessons include the decision not to raise the level of the land through land-fill, 
management of rainwater and waste through use of a compost tank, use of biofuel from the 
compost tank for cooking and boiling water, use of treated bio-fluids to clean the h<,luse and 
bathroom, and use of compost tank products to fertilize the kitchen garden to produce organic 
vegetables for local consumption or sale. 

The total cost of construction of this for the prototype Dwelling was calculated to be ISO,OOO 
baht (exclusive of labor costs (US$ 4,660) at 2011 prices. Project partners pledged to contribute 
to the cost of construction and the Community would contribute labor through "Long Khak" · 
(assembled by shared community labor as traditional Thai house construction method). 
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Fig. 2: Prototype housing model 

Source: Panitchpakdi, K. & Kaengtonglang, T. (2011) Withi Thai Housing Communities. 


After completion of the design of the prototype for home restoration, the Project team tried to 
contact the head of household (Ms. 1\1) but she refused to meet with the team. Based on 
consultation with local leaders it was determined that Ms. N had become reluctant to participate 
in the Project since she lacked a deed for the land and may have feilred challenges to her right to 
live there. In addition, Ms. N was concerned about increased cost of maintaining a regenerated 
home, and impeded access to pathways by relocation. Finally, Ms. N was concerned that she 
might incur the envy or ill-will of neighbors by being singled out for home regeneration. Given 
the lack of household willingness to proceed, the construction of the prototype has been put on 
hold. 

5. Discussion 

5.1. Level of local participation in the development of the Ban Reuan Withi Tai prototype 

Even though the Project employed participatory methods in each stage of implementation, 
when assessed against the crite-ria of Nabeel Hamdi, the actual level of participation should be 
rated as minimal. In other words, the community was only indirectly involved in the process and 
the outsider academic Project team was the primary planners instead of local residents. 

5.2. Process and characteristics of action planning 

The data in Table 1 show that Project compliance with the characteristics of action planning was 
deficient in the following three areas: (1) Even though a participatory process was used, the 
challenge of the housing development approach came from outsiders, and was not a felt need of 
the community itself. (2) Based on achievable actions: Building a house takes time and entails a 
complex array of activities, with associated technical and financial challenges. Achievable action 
will not result if the local community does not perceive the benefit, and this shortcoming eroded 
local participation. (3) Visible, tangible outputs: The result for this indicator is failure since the 
prototype dwelling was not able to be constructed as planned due to lack of readiness of the 
community and target dwelling. The Project partners had stipulated that the prototype 
household occupants need to be willing to take on responsibility for some of the costs of 
developing the prototype design as evidence of a sense of local ownership of the Project and 
potential for sustainability of the end result. Instead, the household occupants had other 
financial priorities in dealing with the dilapidation of their dwelling and this resulted in their 
refusal to participate in the Project. 
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Table 1: Characteristics of and Compliance with Action Planning 

Characteri stics of Action Planning Level of Compliance 
High Medium Low 

1. Problem-based and opportunity-driven -.J 

2. Based on achievable actions v 
3. Participatory, encouraging rapport and partnership v 
4. Reliant on local knowledge and skills and traditional wisdom v 
5. Non-reliant on complete information v 
6. Small in scale v 
7. Incremental rather than comprehensive plans v 
8. Starting points rather than end states v 
9. Fast but not rushed v 

10. Visible, tangible outputs v 

~t 

'6. Conclusion 

lessons from the development of the Ban Reuan Withi Tai prototype are as follows. This PAP 
only produced a design for a prototype model of a small vernacular house, but the knowledge 
gained was profound and should be of value for future activities. At present, members of the 
Rong Kung Community (one of the participants in the process) are applying the project concepts 
toward planning their new community. 

Appropriate housing for the 21st Century needs to be based on a holistic view. The Project 
designers and partners realize that, in order to produce a sustainable model of a traditional Thai 

dwelling and community, they need to haye a more profound understanding of the lifestyle of 
the local residents. In addition, they need to study the underlying socio-economic and cultural 
status of the residents. There needs to be application of eco-friendly environmental principles 
that are tailored to the prevailing cultural ecology, carefully incorporating modern technology to 
achieve a balance with the traditional, while providing full opportunity for local participation, 

joint learning and deCision-making. Finally, there needs to be appropriate application of 
traditional wisdom to promote harmony and sustainability going forward. 

Factors behind the inability of the Project to construct the prototype dwelling " 

This Project has been on-going for several years but has not yet produced the intended tangible 
results due to the following limitations : 

1. The Project was making progress with a good level of community participation when the 

disastrous floods struck central Thailand in the second half of 2011. As a result, the Project had 
to suspend activities for three months and this resulted in a loss of interest and motivation by 
the local residents; 
2. There were personnel changes in the local mayor's office resulting in a lack of continuity of 

knowledge and support for the Project by the Municipality; 
3. New elections of the Community Committee members interrupted the flow of community 

participation in the Project; 
-" 

4. Community resident factors: 
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.. . 	 (a) Most of the local residents felt a sense of dependency on aid from the government 
instead of pursuing self-reliance. This is partially the result of many years of populist 
policies of the then-governing political party; 
(b) There is a lack of solidarity in the community and lack of trust of the populist system 
of channeling funds to the locality through various development funds. This has created 
competition for financing among local residents and suspicion that the Community 
Board will allocate funds unfairly. The Community Committee does not operate enough 
transparently and withholds information from the community on available resources 
and allocation decisions; 
(c) Local residents assigned lower priority to housing than the Project expected. The 
community was more concerned about having enough to eat, income, and finances; 

5. The various independent streams of funds for the community through populist policies were 
not integrated as part of a comprehensive development plan based on principles of self-reliance. 
The competition and lack of mutual trust among community residents made it difficult to 
implement the Project with full community participation; 
6. The local administrative organizations lacked an appreciation of the importance of housing for 
the wellbeing of the population. This inhibited decentralization of authority as envisioned 
through the creation of the local administrative organizations; 
7. The Research team was not able to arrange enough time to create an optimal level of local 
participation and buy-in to the Project. In part, this was due to the many demands on the time 
of the Project staff, and the fact that they lived outside Samut Songkhram Province. This meant 
that the Project team members were viewed as "outsiders" and this limited their ability to 
advocate the Project objectives. Thus, for future PAP projects, it would be important to assign 
responsibility to local institutes. 

7. Recommendations 

7.1 For the community: The target community needs to sustain activities to create a model for 
the benefit of local residents and to encourage the 14 other communities in the Municipality to 
replicate the activity through locally-driven processes. Outside experts and <lgencies should not 
drive the process but, instead, can playa supportive role. The outside groups are ready to assist, 
but the target community is not yet ready to proceed. 
7.2 For the local administrative organizations in the Municipality and the province: These 
agencies need to place higher priority on new methods of housing development since, under the 
decentralization policy, these agencies are now responsible for ensuring adequate housing for 
local residents. This model regeneration Project is only a small part of the overall challenge of 
housing. Nevertheless, the relevant local and provincial agencies should study the experience of 
this Project in order to apply the lessons learned. 
7.3 For housing development agencies: This Project concept of constructing vernacular Thai 
housing s~ould receive more support from housing developing agencies since the Project 
activities are in line with the new direction of these housing agencies in which housing 
development is more community-driven than in the past. The National Housing Authority can 
play an advisory role, while the community and local administrative organizations are the key 
implementers. 
7.4 For the technical and academic sectors: Management of the knowledge gained from actual 
implementation in this project is highly beneficial for the participating students. Thus, academic 

-' institutions should modify their approaches to learning to include more practical, field-based 
activities as described here. Further, targeted neighborhoods should be those in the vicinity of 
the academic institution to maintain and improve relations with the host community. 
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1V1tJ'\.h~l'Wru~V\';i\lflrur11V11"ll~'ULi';i';imuumhhUJ'U 108 n ~m1tlU ~,),vl1nlim';itlru\.h:J~'U'Vl1v1
.. 'U ~ .. \l 

\1:;nmmU'UVI 1'W cl~ U:lJ';iVl flVI1'll~ULi';i ';i:lJ el'U lU'UVI r'WtIl m ~UfiT) ~(9) nl ';ivl eJ"ll~ tn l~'ll~'ULi';i';i:lJ1 vi' 



2 

lth.Je:JciTl~ I l~tJA\1ll~ e:Jn'1JlJ'1J'U'IlmJl\1lV!~-lth1.Jl~l~'U'1JlJ'1J'Utll~e:J-l~'U LL UU~ 'l:::~r:l:l-Hl'UYi'~'Ul '1JlJ'1J'U. , ,.. . 'Ile:JtJl~1,,1~~Ul'U iJ~Clcimf'i'v~iJflruAlVml~'U5'J'JlJ ~Ul'UL~e:J'U1VltJlh::;LV'lrue:J8:!Jln~-l 9 1,,111 l~e:J'U 
'U , \l '\J 

~-liJ ?\JllV'lVld (illVl dlJ bb~::; b~l'UCl-lUl'UiJfI11lJ~€J-lnldnWU1Ulh -l~'Uvl 
• • \J 

. ~. ..; ' 

il1Vi~ 1.2 lll1V1 ~~lU11J~ iJ~U1~[JV1'l~~rurilvm10lIU6'l'll.J1u'Ill.JllU'l1iJCJ1V1",,<I-llIlU 

nl'Ju1UUd-l"li€JlJLl'lllJU1'UL1Cl'U 1 VltJ l ~'U,jf-l1"l1i:1~{ Ll~::;~~U ~ ~ e:J-l nldfll1lJ~bL~::; fll1:lJ 
• \J 

L~EJ1'Ulru Ltl'Vn::;Vl1~ ~-lthr'lu'UiJ€JtJ1'Ud-l~ln\1l LL~::;'Ul(ilnl')ciltJVle:J\1l?i~'Uv1€J1 u Vll1,xfl11:lJ1bLG'\::; nl'J 
IV ," ", 'V 

ciltJVl€J(ilVll-ll~'U5d'J:lJCltJ1'U[ll1::;L~tJ-lv1€Jfll1:lJi:1ru1,,1ltJ an,jf-lU1UVlLLl\1liK€JlJ~LU~V'Ullu~-llu 11111 
\J \J v 

€J1~V'J nl'Jn'U €J8 1,,1~u'U€J'U nl'J'\J'.i~nClum1,,1ld '1W1 
\J 

Wl-l,!'U nl'.iU1UU d-l'li €J:lJ Ll'IJ:lJ1,,111 L1 e:J'U1Vl tJ1,xU.:JfI.:J €J'Urn~~n'tlru~1 Vl'V'l~e:JlJ nu~ €JU i:1'U e:J.:J
• 'IJ , 

fI11:lJ ~e:J-l nl'J'U e:J.:Je:!€J 8mf'i'tJ m:lJ~~~~~ i:1ii'tJ11,,1li nl 'JU 'J::;i:11'Ul?\ ~ LLG'\~ LVl Ail fI nl'J ne:Ji:1~1-l LL UU J(.:J L~lJ 
\J \J • 

nULLUUi:1ii'tJ1V!li e:J81.:JLV!:!Jl::;i:1:lJ ~.:Jl~'U&i)-l~iJfI11:lJ~lAqJ 
'1Jll'lJ:lJ'lJ'U fI ru::;erl ~mLG'\::;[ll~ 1~~1:lJ n'UA\1lL~ €J nU1'l.J~ 'l::;:!JlYi'~'U1 LtJ'l.J~'U LL UUU1'UL~mJ 

• \J 

i~lVl Ae:J'lJltlL1€JtllvltJU'.i::; LV'J ell ~iJm~nl1 245 tJ nu ~iJUqJ1,,1lVl1\1l1Vl'JlJ lYle:J'l::;1,xdJ'l.J~'l.JLLU\J 
U1'l.JL1e:JtllDlVl ,jf-l1ti<Jlltl'.iUllUUVl1-l61flTu~tJm'J:lJll~::; m~Ud'l.Jnld~llJn'l.Ji:1~l,:j fliKltJnl')~.:JLl'Un

'IJ 

1'l.Je:J~~ 1\1ltJA11lJ~1:lJiJ €J'l1 n1,,1t!d m1'UVi'e:J..'l~U 1,,1Ul tJ-l1'U'.i::; WlU~.:Jwlti) e:J..'lA mYi'~tl1 LCln'lJ'U~~llJntl 
dJwn~ 

I fl(lJ~11(llU Vl Un'l'lUI'\1 <1\111 U1<l1i'llU 'l<1Uiiilti1m, \\HlJ~ vitJ~1l1~11'1l'-lfJruril'll1:r1!\!1!(jDU u il;;31\L1P1 cltlU'll11'll1! llJ\'tJOII'IlPiUl<Hil tl -l 

~l.jm"~m1lJ . \-IUl 4 8. 
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A":l '1 ~VlU~UJ~ 

1m-lAl'ilrn.n1Gl1l 

n1'i~fIU'U1r.;'UUUU U1UL"i'il'U1 ntVI 

t.I'i~LI1V1 \-;'il,i1.VI!ltl9~L'I'Iru 

nl'itJiut.l~~i'ilIJWl!1J n1'i~n1:n 

(.ll'lJ'i'lrnU(lllJn'i'''~ A')1lJm'1l 'l fn 'i"ll 'il~~'il ~mAtl 
·1r;· ~ ~l:Al.nt~!J lu 
-Ll1 I'!Ul'lrnrri!l\\n WtJ)J\I'lIlJ¢' ;Ci~(l1?liJEll'Vi~ 

'lliJ1~~! f1~'lIU n1n11:::ntl\Hl1~~1 

fl1~'l\J t1~ IARU'Xil1.J 

rnft1r~ntlU1l 1'Alf '111 '1 --,r--- --
~-----~t--~-~ 

rnnJfu\li~ 'ii!l!!Wll:J \.!~ iffi\J1'11!l\~!T~~lJ '~fmtftn~..ll:'.m~hJ:Jriij I 
Iil HU~\JWI'!11lJl1imrnrJ'a~~!I~!ll~tr.11lJ1n~RI'.~\'.IlJ._____.J 

.J, 

n'i~'U'JUn1'iL;£J'Ui 
q" "c::. 

L'I'I'il'i'I'i'HA'J1IJL'!JIJLL'!J-3 LLn 'l!m'J 

rn~i~ln'illJ'i1J i 

n,,~~plli-·,,~ijiln' ''j 

tl,utl'i~,f'illJhm
J • 
LUil~RU 

I 
J 

·l~~1:if; 

· r~ t:ij1:. 1AiJ 

• .... I ..l"~U .. ·J 

""~1Y"I~~~'"'! 

i m'i1l.s:,~lnfi~fIU'U1 

rn'iW~1.Jl'\l'.Yn~A~ ~ '\.j in~m~n1'ii.! n'il'U~).J 

1 
- ~ '" Vlllnt'!t:l., Vl'il-10U 

1.2 1~m.h~~-:JA, 
(1) l~B1Vi'mllJ~ll"~~llJl~(J'U~m~'UTUnl''jBBmb'U'UnBr;1hng''U'\.b~ '11BlJbb'lflJ th'Ub~B'U

"" . 
1 '\IllJ1Vi'~B(i)Af\mn'UmllJ~tl~nl''j'1Jtl~c:iB~m~(J1Ul~?liJ(J1VlJ.J 

" " 
(2) lvie:Jr;1~1~lA~B'lh(Jc:i'1l1tJ1run1':i 'dl~ mAll,, ~c:i?luh ~dm~CJU~ll"~«J(i)n1':imllJ~

'-' v \J '\J \J 

lvi B~~~1111t1~ n1':i~\ilJU lV1~ml m BmlJ'lJ B~vlB~ ~W~ tl~ n1 ':itl-r'Uti ':i ~~UYhj'l'Ul~e:JU1 'V1CJ1(1UVI ':i?\~ 
,... \J , '\I , 

A':illJ~B1tI1UBU1AI7l 

1.3 '\.h::lEJ"lJt1~Al~ril'il::1ti1-ru 
(1) ~~l'Un1':itl'\J':ilJ ijAdllJ~ mllJL-rrlh 1ULLmA(i) lVlAUA Ll(;l~m~'UdUn1':inm'1'h~l1aU 

~ ~ 

l'V1CJtI'j~L~ru 

-" (2) n1':i«J(i)m':imllJ~ l~e:J~n1':itl-r'UtI':i~'11m.m'lllJl~tlU1 Vl(JtI':i~L~rua~l~LUU':i~UU In(i)lUU 
~ . 

"riiJa n1':itl-r'UtI':i~'1itlml'lflJ L~tlu1'V1 (J lda-1~u"" . 

i 



.
. . 
(3) nl'i~'UVl€lr1ml:lJ~~ln~l.:Jl~e:)'U1'lim ll~::;'1JmfJflll:lJ~llri~l.:JVI€I.:J~U 

~ ~ 

(4) nl'i'1Jt.ilmfl~€I'1ilt.iml:lJ~l:lJiJeJ 'i:;'I,rl l.:Jmfl~lu~l.:J 1~l~CJloii€l.:J 
(5) ulltJ~nl'i~~'UlVl~n?lmVleJ.:J~u nl'i'l1€JlJll'IllJl~eJU1VltJ'lJ':i!;l '\AIM U?I:lJVl'i?l-lfl'il:lJ ~€1hJ 

,,'U , 

hJeJUlfl(i] 

(6) 'IJ:lJ'IJ'Ulil'UflillAl?!t1l'U(i]t.im'i:lJ1'UVlm~'U'lJeJ.:J(i]'U l~fJ'U~~\l::;'lHU\.h:j ~'UyJll~:;~~'Ul
, 'I \..I , \.I 

G'1 Cl TU (i]fJ n 'i 'i:lJ~ €I 8€1 lilfJ~iJ fl ill A l'Vll.:Jl ~uLi'i'i:lJ lr1t.i'IJ 11'1l:lJ'IJ'UL€I.:J", , 

1.4 n~:lJt~'toiil~l:lJlfl'i.:Jnl'ieJUd:lJ, ~ 

\llnnl'iU'i::;'lJm::;r1:lJAll:lJA(il 1~iJlU1V1:lJlfJ1'Unl'i~(illfl'i.:J nl''i1-1' l~tJ1,xlnV!nl'iL~fJU1
, 'U 

'h:lJfl'U lV! fJiJ n ~lJ11:lJ m::;'\Jl'U nl'i l~ fJ'U ~~VIm nVl~l tI ll~~~lrlrum'iiJuflfl~1'U~'U~ l €J-l~ \l:::11:lJ 
, \J v 't 

\J 

• d
mUJ'V11, 

, d 
mpJ'V12 

L~~B'lfrn~ L~~~~lJ~<11'U 

• •< 
2 tJl\ll'ifJ •• ••• ••••• •••••• ••• 

n~lJ 3 

'lh::VlV~~U'lh::lJ1ru 

•• 
4) 

..fte
•• 

." 
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# 
d 

U'VI'VI 2 

II'Ul RVI U61~'atJ IIUU'VI1'1&'! mil~ EJ m'a~'l.IB'l l~B'U1'VI EJ1'U&'!~'VI'a&'! 'I A'al~ 
~ , 

\hUL~ u'UL~ tJ'l~l:lJ LL'Ul mJJl LL~'1 'UU1L1 ru~ lU'Uvl1 Lii u-.1~:; ~-.1'1J1l-.1 LLl.iJl ~-.1m 'I n'U'ih~ nULL'U1AV'I 

LL uucJ~'l~ ~-.1 Ll'UlUl'U(l11lJ Lll.iJl L '!frll~A'U1Vl tJ?llJtJ ri u'UUUll(1~,h~UVlnuUl-.1(l11:lJL~lJ'Ulianl, 

v. v 

CJnvl1uUl'l'\;1;;1nnl')vl-.1L1u'U Au l~mnn'VI1\ll-rrlUl'U n'U'Uuu-if1tJiiu um.huU'1J11iiu Al,)ij 
~ ~ 

nl,)fh11'ln-.1L~U\I~f'1'V11-.1(1:lJ LLV'lVI lil1LLvnj'ln1')~m1-.1~'U~ui1-.1I'1Ju-.1Ul'U l~'U ~f'1(l1:rr'U(l1n1~11'l~-l~ 

ll.i~H b1611'U u'Ualu ,n~''U,x1ltJ~f'11al (l1llJAll:lJ L ~u~ u'1Ju-.1A'U1m lru bL(1:;1'U'\;1;;1n~611~l~n~mru, 

-:i1:lJfhll'\;1\1 Au " ~f'11al,x1'Uu'U ~f'1l'\;1Uu~'U'Uu'U " It>l~l~nAl?lu'UL'\;1~l,1\l 

l~u'U1VlCJ1'U~Ji'VI,)~'lA~l:lJ :WAl1:lJ Lll?lnui1'l n'UI?ll:lJ;;1n~ru:;nl~1-rr\ll'U'1JB\I Ll~(1:;~'U~ 

2.1.1 LL U'l(l11:lJAl1lJ'\;1mn'\;1mCJVll'lil:DtJ~:;lVlf'1LL(\~;;1m~ru:;nl~tJ~~nBum:a'W 
~ 

• l~B'U'll11tJ'a~:lJ'l 


~lJfl(1 eJ\lUl'lUu b'U'UL~el'U1Vl tJ~nntJ{UlJ1:U1n

" 

~ Qj I 1 ..:t:J dq % d d 
b~eJ'U'1J €I \I'!J 11(\1'U lJ ~1'U b,)'l L ,)eJVllJ 'If-l'UVl'!J1'UllVl VlVl 

l".,qim m ~mnulA~eJ.:]iiutJ ~:;lJ':] LL(\:;(l1l nm'U 

.. 
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# 


'" v• m)'U'till?ll'lUJ~YfH) 

ihtlmlm:m1 ~tl lJm,)ll.:jerwn.H~'Ul').:jm~~:U~ 

nu~hb~m.J 'il~l:wl,xbutJmJ'U 
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# 


v , v 

b~8U bbmViu 1:11..1 r11'Ul CJ ~lJt:lUU L~ €JUbLmViu QUr11'U 1 CJ ~lJ '111 

d a " 
jilWVl 2.11 l';tlUll(111'11'l11£] 

v 

f[n~ru~ n11i1~QU3l1tl'lllUL~ €JU'lJ €J ~'l1lJ'lJU~ml1 U 8 n '\)1 n n11 ~l bb Un8 8 n (;11lJ f[n~ru~'lJ €J ~ 

nl'Jtl';i~n€Jum~vmtb cJ"'i.'11lJl';it:l~lLLUn(;11lJ'lJl~~'U~ ~~LL\j~lv1 ~~d 

(1) L~€J'UlvlCJ~'lL~lJ'U€J~AUlvlCJ 

~ d C:.Q 

(2) L1€J'UVlmTWLJ 1~LU'U AU'\)'U 

(3) L1€Ju~m';i'Wm'clL tJ'UA'UlJ€J ill" ~ 
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# 


'lJel.:Jl1el'U~'U~'UVl'i;j1VltJ'lJel.:Jlll-i n{;lel.:J 

l~el'Ull-i?llJlJlm'i Vll'1l.ulV1~n l.ulVll'1 

mlJtJl1'IJ el.:Jl~el'U ~'11..h~ n elU \~h tJ ~1 

l~el'UVI~n l~el'U'UtI'Ull{;l~ l~rJ'Ufl-rl 

-' 
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# 


• 


" 
L~ eJ'U6tlJ lJ l (il'j ~'U Vl Ul L ~ €J twihvnLLll til 

" 
Vll-:rhJ v1l'UVlUllJ'Ul'U LL~ ~ LL~ ~ -r-:l'J €J'U 

v v Ci 

~l'UVl'UllJ 
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• 
V 11 cJJt d clt

l-;Ul'U'i)\lUlUlJl'll'i)G'11tJJJ'i)q] V1 !il.U1.:]-;U~lm\l U 

'i) ~ !ilU~ ~ n B'tJ m:UY-lVI ~1tJm:UY-l i1--;JCj flU li1n ri 

n1~Vhn'ln1~{jJJlhJUr11V1-rUL&1JJl~'i) ~VhJl 

i11UoUl.:]thu~~n\J~lAfl'i)':]Ul':]'lnn1,:] U'l~UU 

VhJl1TIoUlUU~lflu~um ruu~~JJ\l 
l~l·lm.:Jthu : U1tJU~~-W!il ~-rUq]d.:J 

', l. -< 
It! ...... ~ 1n\.I""" \' "' '''\11 

f >-

llWiYi 2.7 l1iJ1.JI'lUlJ<l1\! 
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# 


... 

(1) ij~ btitJ-.'l~lm1tJ'U1Vl tJ ;;1'~l-:JV)ltlbJ ~-.'l~ ~A tJ'UoUl-.'lboUlJ Alfll'iG'l~Vl tJ'ULL(1-:JU tJ tJ 

bb~~fl'U1'UihJ';uu'U~eJ'Hn'lfllllJ (111-:JlJl n~'U~-:J~l LU'U~eJ-:JbU(1)1vlmTI 'UL1mmn-:J1'U uruv'!1dl~bn(1)
~ , v 

(2) vltJ-.'lnT'a1-li,:nu1~t1'U fll'icJnl~t1'U'lj'em~tJ'U1Vltl VI~n1Vlru"l'lfll1lJb~m'JeJ-:Jn'U., ... 

thvillJ L'W'il~ bu'U~-.'l~ bf'l W\~'Ubu'Uth~ ~1 ril'U~~ tln(1-:JlJl nVl1m:ieJtI L~ bVll n'U lW\tJlJlf)'l~(11lJl 'if! 
" 

b-ii1LtJloU-:Jl'U,h'Ul~b1 eJ'U'UeJ'ULv)(1~mn nl11~'l'U'UeJ n'lll'U 5n,x-:J'UtJ n'lll'Ub u'U LiJ~Ll'U~tJ-:Jvh1~ii 
u ruVll b 1 ~l ~'U (9l n ~-.'lu '1 'lu'Uii fl11lJ ~eJ -:J n 1d 1m~ t:1'U,j{-:JVllJ W\ bb~~ ~tJ-.'l,j eJ-:J n'U ~'ULv)V)'J tJ ~ -:Jii n 1 J... , , 
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# 


llI'l1'\J'JlfJ.l'UtJlJ~11'lltlU'Vt~'11'!J'\..nVlhiLn'U 3 ,x8'1 ~'1L~8'U~1'l1'J~L~eJlJ~8n'U~')tJ'U8n'111'U l:i'le.J(;l1,x 

nl'J1 if'll'U1 'Uu\l~U'tJ'yj~8'1nl'H~'U~Vl~tll:il'U~1'l1'!Jtl'l,huhj~~mn l 'Ii'U \I 1 n-:i'tl'l'Utl'U 1LJ-:i'tl..:JA~l 

VI~8\11 nVl'LIl{I1'U1LJ,xtl..:J~<U Ll'!J n 81\1 ~€l'l\9l1 n Lll'll'l\9ll mJ'U Vll n'J~vl8V1~'1f1lAmJ,x'lVllJ!1l nVllU'Ul~8.:j. " 

(4) f11':i'l']B'In'U~'1 bb;;:t:mlJ;;:t'l ~'1ll~~lllJ(;l'l~l..:J 1ltl'U~.:j~€l ~~nu l:UeJ'I1WJlJl<Ul 

'Ul'U l~8'1\11n:U.niltllml'lllUU~tl'U~'U 1'U~JJtJ1U'Jlru ~A'U,jtl..:Jn'UlllJ(;l..:J~ltJm'Jm'llJ'I'U8'U ~'UlJl" ~ , 

6'\~l'lln5n~tll '\.J 5n~..:Jm'J1 oU..:Jl'Ui1ltJ1 'UL18'U~8..:Jm'Jm'J,j8'1n'UlllJ(;l..:J1~vi'1~'1,x8'1 ~'1m'J\I~~Vl~'1 

ml'l,rwliJ~mh nl'l~Ul'UVlul~l..:J'!J€l..:J L1eJ'U1'VltJ LU'UUl'Ul1JVl L~l~TU1'U 

.0 
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(5) ~~HI f11 ':i~ ~ ~'1 bbB1 tJ 'iJ~UUlA~eJ'IU -ru en n1 ?1V1~ tlLbeJ1 mnmtJ'U~'1 ')1L'U'U.. 
~lVl-ru~~nmi1tJlI>mv(llill'UL:lJeJ'I1VltJ L~e:J'I'iJlnmf1lI'1~-reJ'UeJUe)ll L1B'U1VlmL~L~lJhJ1vi'eJBf1LlUU 

lIl~lVl-rU f1l ';l~(j)~..'jbLeJ1 Vll f1Lb~LtJ'Uf1l'ltleJ f1LL UULVieJ';l:-;m tJtll f1lml~:-; -rumJ5';l';llJ'1l1 ~ (;)',:n1'U f1l ';l 

~(j)~,mtlfl'Ul~tl'U1VltJmeJ.:JrlTu.:Jfi.:JVI~lm~eJ.:J L~eJ..'j'iJlnmlJ1'U~nh1iJ n1'l~'U~lL 'V1m'U LL~:-;VllntJ(j) 

"
uJ:-;vmul~l.:J~..')VllJ(j)lVimJtl.:J n'ULlB{~l n'iJ:-;vh1'tX'tXeJ"l,1'U:lJ(j)ln'U1U 

(6) mB"Inl':i~B,nJlbb~~fI~1mtJ1m1~CJ1UJlrub~e:J'U1VltJhjiJ'tXeJ..'jJ1U'Ub~e:J'U nl';l 

Vhn'iJ~l'U(;),-:JfimB..'J1u~..'J VI~eJvhJl ;.:jVlln'V1BiJ~l'U~n'iJ~(1-rl.:j'tXB..'JJlH~i'U(;h..'J1n~IVI~l~eJ'U l(j)tJ 

1'UtJ'iJ ~u'U me:J..'J nl J AlllJ C\:-; m n~'1i1tJlJC1-r1..'J,xB..'jJll1u'UL~m.l ~Tl.IA-rl,r'U l~eJ nB'U niJ A-rlU'U l~ B'U 

LLvlL~eJ..'j'illnU'il'ilu'U1~iJBumruLA~B'lfl-rl~L~lJ~'U 1~Lln LAllh'ilB1 L'illLbfll;'1 ril'l~l'l'ill'UJllJfi.:]m
'I "I \J 

lnuBumrunl'lU):-; nBU B1Vll) n l u~ tJ'U1'IJ~..')m)u-ruL'IJ~ eJ'U1,xLVI:lJ 1:-; C1:lJ num1:lJ mB..') f11)'UB..')m-if, " 
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# 

(7) l~bl'W.:j tl~1-:J~'Vl,)lUn\J~-hu~~uul11ifb'utr1~\i]Vl1tJlmb"~ih1f1lbLVi-:J ri-:Jlif 
1utl'l~ LVl Y'lJu Ll VlUVl1hn~ :;]1 bUU ~tl-:J ~-:JlJ 1 ~1 n ~ l-:Jtl 'l ~ LVl Y'l ~-:J1 u n1'l'li tllJ bb'11lJ b~tlulVltlJU 

:;]1 LUU ~ tl.:J1-U1iJ1 un 1 ') 'Ii tllJ Lb'11lJ ~.:J A 1 ')~ ~1'lill1 n l':lbLrl1 'lJU!;1J VI 1 l11 1 Vl1 n ~ tl-:J nl 'ltl':l~Vlif(;1 A1 

'litllJbL'11lJ ~~1offlC\VJ5uVl~bbVlUl~VI~tlhi 

(8) tl ~U'tJ'j.:j1~b'VllJ1 :;6'I:Wlu~6'I.:j ell EJ b~u1~-a'vd1e:rtl ~ tl11'1tilUb~ tl'l.J1Vl tJ1U'l1 ill 
" ,... 'U 'II 'V \J 

~lU1mu~~ buUcJ?l-:Jtl1CJ t, ti tl-:J~l n" nVli;'l1UhJ L1 tJu vil-:J1U Lt,(l~ c\~l-:JthuLLUU?l:WCJ1VllJ~5u l~'€lU 
.... \1\1 't 'U 
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# 


1. ml:WtJTJ'UB'IliJ 

2. f\1~BBmLuuhi1~'Vh1UA~l'JL~mn\..! ~'€l ·wimJ '1 AvrVi;;'l d'Ju 

3. 1~VJ~l1tJ1vnj m:;L'd'B'IL'1l';iliJA~L~tJuLLuuliJ L~Bn1~LL'VIU~Tt.J:;nu 1u~u~1i 

ml:WLtJ(Jn~'U L'1iU ,xB'IJl VI~'€l~'U~v1LtJ(Jn~U(i];;'lvv)L'Jm 

4 . f\1';ib~vn1-U'ueJ(i] Lb'VI'U(,l:;U b 'v"l';il:; (i]:;uv1(i]Bn;;'l'l1 U llJ\nV)~-u:w'Vh1Vl1ilb~ mL;;'l:;~'1
" " 

~.:j LnB~B LL;;'l:;Ul:w1t:1 Bv)U';i~nBU1VlJ.J;U:;v111~~u~'Jubn\i>1fl11:WL~tJVl1(J LL\ilL~UB\il;U~lJ.Jv1 11mil 

col 1vd t ~ " L~tJVllmL;;'l~i:ll:w1';it:1t:1vV)tJ~~n'€lU IIInA';i.:j n bV) 

~'U~1t:lU1UnTj~mJ1Ub~ml n f\1~t:1BIII~'U;;'l:W bbr;1~m:W~ltmnIn bLliit1i'B.:jUv)~UV(u 

rlBulV)(J1-ii1iJ 5-7 ~l 

v~AA11~~/A11~ilUl~ 

b'YIfl\jfl1'5nl'~ 

()4AA'l1lJ~ 

\'1~1'l11nl'l 

1J:'l~A11iHW1l~ / A11~~()~nl'i u-'lAR11).J~/A'l1).J'jhlJ111J 

'11JltJm'l~tl).JLL'!I~ WIAilA~~n1~ 

()~AA11)J! 

'r'11"~'lI1n1'i 

III 

r 
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.. 


~-	 - - -- - - - -- - - -. - - - --- -. - -- . - - ,. 

i'i'dUV1LilEJ'IIntruiJ!.i fl1wIIIl LVII'lUfln1~lIfiJ1lu.~2J 
I 

• 	 wnl" 't~'l.Jvi~-'lnJ~£J'I.J ~lI\;', 10'lt;1'ru, ~:uft'U'I.J) 
• 	 A'J1:U~)D~n1)·trtl-1~D~D')AU 

• 	 ;;btJ'l.h:::nD'Uvi6'l:U\!~oi / hi6'lu\\~n1 
nl':iu1'UIU~UtJ~fin1~iiD;;t~'N 
n1'.iufutu~tJ'IJD-'lflU'.i:;nOU'U1-'1urj1-'11"'6'lD~At1U-'lnUU~:;nrtJ, 
4Jmh1Vl'Uu~1~q (bj, VI"~A1, llun'HlluVl) 

v""f1"~'l 
• 	 fI '11:l.loUlt11'l) 'tiD -'I'tm / :;)1tJ1tJ'tll-'1 

• 	 ji;lj 
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d 
U'Vl'Vl 3 

n'HUAm~n 

" 0 ..3.1 U1'Uf\[l.H'Il1'UJ t~n~n~, , 

3.1.1 ~~\jLL~~UJ~l~AlllJLU'Ul.J1 


b:51'UeJ.:J: ~lJ1lJ l~n?ln(1 (e:mJ 7S 1:1)
, ,... 
Vi~.:j: 272 'll8E.11I11Vl~·nhu (~I11f1(1eJ.:JLLlin~8'l) (puLlin(1eJ'l eJ.Lii8'lj ~.?I~VlJ?I'lf\JllJ 

'lh~U'I'Vl: L1eJ'U.%'U~'UVlJ\j1VlmL'lJ'lJvr'lL~lJ (ii'lll'ULLI11I11 LL(1~f1ii8lJ'll1'U) 

rnwvl 3.2 lJlJ)J<l~'Jlnfl(j<l~~\-I,j'lL~<lULL01:; 

~ltl!.~<llJ~<l1~ "'il~~Uvnl'l~1~U"' [J1~1.J~lU "'in101" n~m,ru~Luul()~flO11~ri<lUL-Ul~L1mJu<l\J 

http:jLL~~UJ~l~AlllJLU'Ul.J1
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I 

3.1.3 ~m~ru~LLfl~rnllJtXe:J'InT'j'Ue:J'Icrmje:Jl?1tJ 
~ ~.. . 

L~e),\.J'lJe:J'Iflru1~hrlT'jllJ L~n?l~!;1 lU1.JL~€J1.J~1.J~1.JVl"j'l1vltJll'U'U~'1l~lJ fi€J tI'llJ'tll1.JLlVlVl llfl~ljfl 
iK€JlJ'tll1.J 51.JlUUA ru~n~ru~rllAtu'IJ €J'Il~ €JU~'1l~lJ'IJ€J'Il~€JU'tlllC'l11.Jllll n !;1€J'I L~1'lJ €I'lL~€J1.Jl~lO'l'lh~ l~, ~ 

•• , 

mC1Vl~'lJmm~mt'rnntJ1ltleNnlli~e:JUll '\JWV'4'\J')~lU1.J'tll1m 'lLril€JtJLitn A€J ul(JVh;JLl!;1~Ul'l\Jl~'li'llj
'\J ",,, " 

?1n~LU1.JflruVl1~'IJ€J'I{J 1 ?11"jllJ Ln e:J?I;JfI"jllJfl"jl1l~ tJ m'l~;J m"ltJV'llJl ~'1~W51U1VllI LLtl'U LlJ €J'ILLlIn !;1e:J'I LL!;1~, , ... 
v 

C'I~l'lL~e:J1.JVI~'1U 

er'l'U~ L lru'IJ €J'l L~€JUlJ nl"ju-r'U?lm'W~u~1~?le:JVlfliKe:J'ln'U nl"j1-if?lmJ L '1lU'I!Vl~€J'IJ1~L~€JlJ ~mh 
A~e:J-1l~€J?1lVl-rmle:JVll~e:J VllmL~~1.J~~lU~1.J11uer-1'\J~LdruonU~mJ1~lUUlUVlllJ5"j'jlJ'tll~ n~11fie:Jt:11lJ 

" 
l€Jnl({lv1~€J-1 L~ €J'tllJ'\J')'j (Jl nll"1~lJ({€J'l~'l LL:wJ1Llll n~e:J'I lliKl~lU'tllJ'lJ1.JlVlVl~'lthu n'W'Ul~€Ju~1.J~1.J'm;J, 
1'VltJ~n~ru~ LU1.JL~€J1.JVI:W~'l'\X1.JVI'UlL·~l~~lfl~€J,:]v11tJ({m'W€Jlfll'j cJ-1A'I({lJmru({ltJ-11lJ C'I~~e:Ju1~L-M1.JD;J

"" " 
fl1llJ-rn fl1llJJl:wh ll~~nl'j~lL~-rm~l'IJe:J'lL~l'Ue:J-1L~€J1.JlUUmh'l~

'U 'U 

v11UVI-Ull~€J1.JiiP1lm~lJJlVl'j'l LL '\J'\Jl~€J1.JlVlm -ifl n1.Jnml1Ul1.J 'jltJiK€JlJv11tJtXUHrll~~lJ nl"jUfl n 
'IJ 

lilm ~m.:llLVlU 'j~ lUtI'l n1.JVl n Vl'j.:l~lJLlllJ1 lL~~ffi'j'l Lf')'U L~mJ'l'U e:J n O.:Jfl1 llJ~lJ~1.J6n'\J LlllJ1€J~ l.:llL1.J'U ll,jU 

ll~~cJ.:I1-rr~A~ e:J'lL U1.JVll'l~'1:!\J"j1umVll~ n'\J~1.J~~l.:l1 €J~ LLiil'\J~~~'U'Vl'\Jl'VlVl-Ul~~;JUl'l 
(;)1 L~e:J1.J~nl'1ru~ LU1.JL~ €J1.JVI:W LUUe:Jl fIl"j.rr1.JL~(J1tJn1tX,l1.J111({'lmm1n lj'tll1.JLLVlVle:J ~VI':hulUlj 

~ " ~ '\J 

'j~LutJ'lVim\~'\J1U~'1tJ~l~m€J'U .;rlJU"j~Vl'VllW;hljVl~'1f1l~l l({Vllm'l({{''l~1.J CJU'l Vhvl1tJlil VI~.:IAl~l , " , 
({'lmvlltJ~.:In~~" , 

mtJ1UUl1.J({~e:JlVl(;1lu'j~ne:J'Uvllm~€Ju 3 VI~.:I L~e:J1.JU'j~i5l1.J~':le:JtJ1U({Vl1l.:lLL1.J1'lJ1.n1.Jn'\JLlllJl
U , 

ljL~e:Julle.Jml'llAtJ.:InU~Vlm ~1.Jmr'l 3 ~l1.J Vlml~.:Jl~lJmtJVI~;Jv11tJ~ll'Wm1.Jlii l~€J1.JAr1~'l'lJ1l'ln'U 
l~ e:J1.Ju') ~i5lU~l1.JfI-rl1vhfl v11 tJlih~ II 'tNt:hm'Vle:Jl nlI"11v1~lj~€J.:IJ'€Jciv1,uVI~.:Iu'1.JLltJm~Vll'.:l~e:J.:I 
-rr'U~ltJn'\J'\~eNe:Jl'UJl l tJ1.J~e:J-1Jl~ l vilJ l~lJ1UJll tJVI~.:I'Vhv11tJl({Vlfl e:J1.Jn~~'ju II'\J'U 61 iftJ1VI:W 61€J~f1iK e:J.:I n'U 

, 'U 

nl'j1-ifnu11.Ju'J~uu 

... 0 <V 

3.2 'U1UnlUUU"jl 
," 

3.2.1 Vl(;).:1 

L~l'lJe:J'l : nluuu'jl 
d~ 0 0 Q..I Q..I QJ 

VlVl;J : (;1l'U(l({1UVlRl'l e:Jllf1e:Je:JlJ'W1l 'J.:IVl1(1lJVl'j({;JA'illJ, 
U'j~LJlVl : l~e:JulVltJvr.:l\.~lJVl,)'lU'i~~n(;) 
3.2.2 "jUlL'U'\J'Vll.:l61mUVltJ n 'i'ilJlL~~ lVlAUfI nl'i n£)({1l'l

" 

http:llJ~lJ~1.J6
http:J'\Jl~�J1.Jl
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fh,r'U'Udlll~~meJUA-r1 lJAlllJ~eJ-.lnTH'1~l -ll~eJ'U1Vl m ~mu'U~~neJll"1tJ1 'UmeJUA-rl 

t111L~eJ'UflneJeJn IIuu1,xtJ n 1~m.J~-.lll~~~'Uvtl<ff~eJtJu~ II rutp)l'U~l-llJn1"i neJ~~l-ltp)l mJ'UlL~ l~ tJ'ULL UU ll~~Vl 
nLl~-l1,x~lVllJeJ'ULuw:,h hj' ~~ ~lru.rr'UUtllJ nl"i ~('lLL u-.l~'U~louG'1 eJ tJ fieJ ~l'U'Ua'U ~1'U,j'-l L~t1 '111'ULL('l('l

v 

~lt1fl-rl ~l'U,xeJ-lJl ~~~l-ltp)ltJlG'1VltJ'ULl~l~fJ'ULLUU1,xVllVllJ eJ'Ul'mlj\u'Ul(1('lnm1~1-l
, '\J '\J , 

ltJ'Uth'UL~eJ'U1Vl tJ~(1~1-l~'Ulv'llJ lVlfJH'lil-l lVi tJ-lfl'Ul~ tJ1 fi eJ'lil-le) a tJ l·th~fJ~ L1~ lnl1 

10m'UnTm~l-.ll('ltJlJ~n13ru~"~ll'l13fieJ nl"iLLnuruVll,xeJ-lJll'UL~eJ'U1VltJ~l1n~~lJuruVlll~eJ-.ll(lVl vtl mJJ' v v, 

911'11~hj~llJl"ifl'Vl'U1'i eJfll1lJ~t11tp) Ll~~VllmtJ~ tJ'Ul~(i)~l nlJJ' ell ~vh1,x'Ul \1iAlllJn~lJn~'UfleJ-.lrltJ"i::: neJu 

~lt1~t1I'IJeJ-.l~lUl'U ~-l'lil-lltp)llnu'\lVlll\1itJnl"iHlG'1(i)l~tJ'UlluuAeJ ~'U 1\1ifJn1w1l1deJ-.l Vll~ LL~~ 
Vl n ll~il ~ 1Vl611 tJ1,xlJfllllJ1n ~l\A tJil nulJJ'lJ 1 n~(l \1i l~ eJfll1lJ?1 ~ 1/11 n ll61 ~ fl-.lVl t11'i eJ nl"il.uilltlll61~ l<U1 nu, 
"itJ~n13ru'IJeJ-lL~ eJ'U1'VlfJ 
" 

3.3.1 fi'n13ru~Vll.:jflltJ.rnv~ 
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.:. '.i'lJ"~l5lJ\ilnl'lf)B~~'-'l 

u\.ll\ilvn~;ff'U-<m5€l <Lnh~til'U vr'Ull"~l~TU'Ul\il 

lVI flB'Ufl1\i1 €l~ rlu':l:;nB'U~'l'U5'U 'l'lm~utllV1lU'UlJJ' 

.:. 'iltJ"~l5tJV1fll'iri€l~h:) 

'lh~l!il':m n"lfl €l€l flll 'U'U n"€l'Uu"j:;~ II 'U'U1'U'il ru 

1~iifllllJU i:leJ\ilnlJ'U~ lJruU'i~~L-iil-€leJn'tJeJ~l5eJ'UU'.i:;61'U 
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f1TUtJ1:1J't1B':I'ViBUVlY1CJ'UB'lflruimJ'Uti1 BU~~ AB rhj1" h-rn ll~~ U1'U" 
'IJ • 'IJ 

ltJ'UA11lJr-ln-w'U6n'IJ1 ~~1(i1 allCJ~(illru ru1 ru'UB'le:I~lACJVlY1CJB CJ'1'Utl1tIl1B'U1VI CJm(il~tJVl ll~~ltJ'Ul~l'U tJ'l 
\J IV ....." \J 

U 1 'U l1 tJ 'U 1VI CJ tJ t.i \i 1 'U 1 'U VI ~ 'I all CJ A11 lJ -r n 1'U ~ ~ ul' \?)J 'U Li 'J 'J lJ II ~ ~ l'IA 'U A ru A1 '1.1 tJ '1l ~ tJ 'U 1VI CJ 
'\J , tJ , 1 

~'1ln\i)Al1lJlXtJ'In1'J~r~1'1f'1'U~l1 tJ'U~l1B'I'Vi'Un 'J~'lJtJn~'Ul¥;mtJ'U II VI~'1'JlmllJfll1lJ1llfl~(i1E.JVI tJ\i) ~'ll'U1'U 
U \J , \J \J , 

VI~,m~~e:I~6'1'Uh~tJ1u 
'IJ 

o v (V IV ~ • 

n 1)6'11 'Jl OJ ll(;l~6'1lJfIl1:!ruUl'U fl ru'lW CJ'U (iI 


l~1'1.1tJ'IU1'UlXtJ'l n1 'J~11'1l1tJ'UVI~'1~l~ tJ1~fl'U1'UVI~'11alm?1n1:!ll~ En n'IJ~m1J (fItJn'J'JlJ 1 VI CJ ll~~
. 
l~ tJ1~~'lJVltJ\i)llnfl'Ui'U1Vll-l L tJ'Ul1tJ'U 1VltJ~ ih CJm~~1'l1Vll-l 6'111'l~1m6'1l'U 1allU~E.J'Ul6'1lLtJuAtJun1(il 

l6'1~mVI~ n V11 all tJ bJ' (il~ ll'IJ n ~lll(l~~'U~:UCJ'Il tJ'U'UB'I L~lJ U'J~(il~B n l\i) tJ1off6'1~n1:w~'l L u'U[1:iH:l ruru1 
\J \I .... V 

LI Jf ~I <LI d -1 ..... 1 " '" 1v d ...'11 cv ~ I V .dQ.J

'll11'IJ1'U ll~~tJn'Vj'Ulu'U2'J~\i)'lJL'VjtJ"llJ1'JQ 1.'U'l1'U (ilq'Ul 'JtJ'U \i) 'J~\i)'lJlL 'JnE.Jf1l'VjtJutJ'lnU'U1V1llJ 'J~\i)'lJVI 

6'1B'lLtJ'U~'U~c11Vl~'IJ1offvhnOJm'JlJ~l'l '1 
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3.4 UTUflru:W'W(;l'n ~~rumruru (f1ruihtJ) 
, Q) v .... 

3.4.1 ~n~ru~VIl'lnlCJin\'ll 

3.4.2 f1l1:lJ~eJ'lnl,)'lJeJ'liJmh:JlPrtJ 
",\J ,'\.I I ,. IV 

l~eJ'U1VltJ'\Il~-:)U:W~eJll L~ eJ'WLLlJ L8'UL'LJ'WL~eJ'U1VlmnlLLnen~ fr;il~ewuVll"J-:)1JJLL vl-:)WU--l <ileJ:lJl;;;] 1 n 

f1,)eJUfl~l-Ul,)l'llf1l,)LLt:mhu'Ul'l ;;;]~Ln~.:J G1:lJVl ')~--l fI ')1:lJ neJ'U~f1 ru~ltJ ;;;]:;VfU LLn~ fl nl;vM~meJl111'l'ULeJ.:J 
, , \J 

LL61~A ruri eJiJ~ l'l~'U:Wflll:lJ ~'U~AVl;;;]:; eJ ~Ul'U L~ eJ'W1Vl tJLLn:; eJ'WLLtl'):fill'l;;;]l nl Clfl'W n') '1 L'rrl~l ~ LL vl.:JfllllJ 
, \J \J , \J 

YleJLY;tJ'l1~eJ~1'l LL ~:lJoU(i\ L?lt!vhJeNL~ e),ULL~WU Av LU'Ul1v'U~nll'lLLn:;:W'1Jl'ULL(i\Vl~V:lJvi'-m'UTuL~ tJ:lJ~ LtJVl 

lvi''leJ'U~'l'Ul'U L$)tJ:lJ:w'lil'l'lJeJ--ll'l--lhJ1vi''\..h:;~n ~:lJlLL~15n ~B'\Il,j'l~TUllJ~'U LL~'UtJll LL61nJ ltJ~ n'UlJJ~ n~:w 
" 

mmlWln~mlJf1lnLll;'ll 

nl'JtJ.:r'UtJ1--lL~mm,)fIL~:lJLu'U f1l')'lieJlJ LL '1llJ L~m..!;;;]l m~B'ULnl AEl tJ.:r'U'liVlJ~1'W~C-!'\'r--l1Vi1-unu1vi' 

LtJ'Lm~l'l~L'\Il:WB'WL~lJ LtJ~mJL~l :wnl'J~~'WlJTI~:UVln'W ~Vl~'lJ~'U'U1yjyh tJJ~tll LL61~Vll~'\Il~'lfllcJ-:)f1'll-u 
'\Il~'lAll;'lv'UALLU'U L~lJ~ ~ (i):lJl n'U L1eJ'WLnl ~'l'll fIlfl n '1iBlJbL'1llJ ~l mLI;'l~ L'U 1 L~ eJ'U'\Il~,:rd:W1~fl'ULJtJ mj~

v \J , \J 

1. 70 LlJm tJ n~f1'U;v~utJlJ~(i)Ul'U1 ,x?l'l LL~vi'l tJVl ,)'l'lJeJ'lL~e:J'ULLlJ L~'Ulu'U L1 e:J'U~:W fIdl:lJth'U1'\1l ru n11 L1e:J'U 
\J v 

vYl1tJlL~L~l'Uv-:)Ul'UL{j'Ul1f1l')~(i)Ul'U~'l;;;]~vh1 ,xfldl:lJl u'U "mi l~'U" '\Il:lJVlltl ~--lhnvi'~Vll~ul'U~'l;ff'U
'IJ 'IJ 

(A'Ul'Uul'U~.:JllJLn'U 1.70 L:lJ(!),) ~--lllJLtJ'Uuru'\lll)
\J v 

1'Uf1l')tJ~'UtJ')-:)Ul'U'lil.:J1fLu'Un~:lJ'lil'lLLVl'l 'lil-:) L1v'U1VltJ;;;]l flLLmlVl~~'UllJ~'UVl{ LU'UA'UtJ~'UtJJ'l
,,, '\J , 

~ltJm l:lJ'llEl'U'lil.:JLLVl;j~llVlVl 'l.:J~'Un:lJM~ltJ~'U1;;;] L~1'lJeJ.:JU1'U~;j L~lJAVltl.:r'Uth'ULLlJ L~'U1~e:J~~'UltJm:lJ 
\J 

lQ~iltJ1'\Ill! ;jl'UJ~ tJ~ LL 'In Ae:J~e:J;jtllU'Ul1 e:J'U,xeJ .nI1lu'Uu ru'\lll~An'U l1 eJ'U1VI tJ:lJl-Ul'U l'Uvi'ltJ~l L~B'U1l! 
v " 

L'\Il:lJl~~;;;]dj,xB.:Jtlll 'Uv11 iJ~liUl'UVI'J'l1VltJ~l'U1'\Ilru~.:J~eJ'ltln n "L1e:J'U,xv'ltll" H5n'\ll~.:J LL~~ltJ~'U~ 
\J V" 

LL61~-l'UtJ1~:lJl ru~:Dl n Vl'lJeJ.:J L1 v'UlllJlU'Ul'll~'l~eJ'l El V fiLL U'U1~:w L~ v'U~emIl ~l'Ufil'l LL61~~entllu'UL1 v'U 

LLV nn'U,xeJ--ltll'U'UL1 eJ'U Lu'U,xeJ'lJlL~ n 'l ~ eJ;;;] 1 n~eJ'llfl'l eJ eJ filL UU1,xiJ'lJ'U lVl nll'l LVll n'U n'U?llVl'lJ eJ-:) L 1m..! 

Vll--lveJ nltJ,xeJ;jJ11-u15nl JtJ ~'U fl eJVl ~U;jLLn ~u l'U'\IlU 1 ~ l'l tJ'J ~ n eJ'U1 '\IllJl ~'U l'U'\IlUl~l'l L~ v'Un ;j:lJl L tJ'U 

tJ')~(;lL~:lJ'1i El.:JI;'l:lJ~ll'UU'UL~ BcJ'lfl..'lfldl:lJ~m,j eJ'l'lJeJ..'l l~'UVi''U'\IliK'lLL~~ veJ n LL UU1~LVllieJ'UnULtJVltJJ~l'lltJ L:U B 
\J \J 
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. d:;ltJtJ'I~btJ~ ~?f 'J'U:lJ~'V'I111~'1dl~e:J nldd:;'UltJe:Jlnlf'1 ll~~'lie:J'U~e:J'IJ,hjlVll~'U~l nVle:J.:J1m I:-JU.:J'IHl.:J .. 
Vle:J.:JthtJ1.mU;~d~'lJltJe:Jl nlf'11Jl~ l~tJ1VlL tJ'Ud~ll'U.:J?le:mT'U'lie:Jw1'ULL?I.:J ll~~e:Jl nlf'1riltJ L '\I11vi'i.'1~mflhhl'IJ 

~'U~1'Uv11'U~1.:Je:J8flLL 'IJ'IJ1Vliie.Ju.:J ~'U'1ie:J'Uvimj,1i11'1 'l LL~~ tJ'ILtJ'UVle:J~ LA~e:J'I.a'nihLL~~Ln'IJe"l"J mruvhmllJ 

?I:;ul~vil'l'l 

3.12 

'11'U';i~tJ~~ 2 Au LtJ'Unl"lU-j'IJLu~tJ'U~m~lJ<ii'lul'U1VlA'i'IJml-itbdtJ'1Ju1oil'?le:JCJJllJltJ~'1"l~'IJ'IJ 
n:iJYll"1u'U8'1Ul'U l~tJ1vi''l11.:JL~tn 'l11.:JL~m.J1'\I1tJt:Jiiu~~lf1~lli.l'U~~mfl vi'ltJmllJ~'l11.:JL~tn~'IJ'\I1e:J'Il'lil'l 
" 
vr'llL~1'UAruL~tJ 'lll'l~.:JihJ':l:;?I'lJmd rum"l nl"lvll.:Jl'Ull'IJ'IJ'V'I~ flLl 'V'I~'1ri8'U-Ul'l?f~ n~lA(i)flfhvll lL~~ l-Ulh. . " 
nl"l8tlflLl'IJ'IJL~8nl"lH.:Jl'UltJ'U8cil.:J~ LL~~1vi''1il'lL€Jfl '1il~'Mti:lJc:r~'lJV1tl(i)'11'UL~8'Ul'\I1mL~~l18'U111 'Mm'U. " 
'lil~Ll(i)'1mLtJ'U(;1fliiu'l11~L~cn ~'1L 'Mm:; n'IJnl"lu8flLL 'IJ'IJu-j'U Lu~ tJ'UU1'U(i1l:lJAll:lJl'Mm~?llJn'Unl'J1oU~1(?)

" 
'iJ:ilyU'U lL~~VI(i)];1u~(?)];1u(i) llm~.:J'1l1.:J~.:J?f u~ ~-1U'ULtJ'U'1il.:J~'liltJ?I~l.:JU· I'U1Vle:J ufllJlL 'Mii u'Uvi'.:JA~lL(;1d 'w 
L~lJ1VlL~ 8'Udii~1(i)~11~'UmB nAt.:J 

Vlu.:JJlv11'U~1.:J ltJ'UL~ u'UVIemh1J1..!l~ri e:J'U-ul-11'Mill l~m~h:Jvi'e:J.:J nl'J nl':le:Jl'UJ'll'IJ'U "~~11"~-1 
v " 

vllL~e:J'UVI8~J'Ll 'U'U Open air 1~ tJii~l'Ue:Jl'IJJ'(i)(?Jll lLtJ fl~l nVle:J.:J ~llJll~~ eh~~1.:JV1iil~e:JtJ1'U1l1tJAl 
" " 

VI 'J.:J ~1 1 VI'1il~[J e:J (i) ll'IJ 'IJ (i) llJ~ l~ tJ 'U1 'U II 'U'U n 'J ~ (i) 1't1 ~ 1'U~'U ~ lJ1VI'1l1.:J 11 (i) \iJ llJ!lii e:J e.J U.:J'U 8'1V1e:J'IJ11vi' 

8e:JflLL'U'UhnoUe.Ju.:J~l:lJn'UoUl.:Jul'U ~iifll'Jn8?f~1'lVle:J.:JJ,1 'Unm1n~ 'l n'U L~e:J'I~ln~~1~h.il~tJ~'U~H 
?l8mL~~b~e:Jml:lJLtJ'U~l'U(;)l'Ue:J ,mvi~~ul'U V!e}~J, ~ ,m'1iie:J'U ltJ'U~l'U Buffer ~.:Jn'ULl~~ n'U ~1'Ul?l~~1oil' 

ltJ'U A?f~ . -u(i)l1'U~ LL~'1'1Jl(i)~ .:JiimllJ'\I1'UVi l'\.m~:; ~':lLn l~.:J?fl tJ VI 11VI n~:lJ fl~'Ul-Ul n'UV1~'1m'U€l.:J(;)'")L~ 8'1..1 

l~lJ Ll~nii~~'U~?I(i)1?1l~u1lJ1 VI(;)lul'UiimllJlA1'1'U~lJl'Mii€l'l.ln'Ul~€l'U1VI tJvr11 u 

rle:J'UoUl'lmn ~.:Jlvi'mJnLl'U'UVilAru~'UvttoU?fe:JtJl(i)m~lJ "L'M~lL~~" ~ltJ'Uiml€ltJ vi'1'U'U'U'U€l'U1vi' 2 A'U 
" 

~l'Uvi'l'U~l.:J'Ue:J'Ulvi' 3 A'U ~Ul'UltJ'Uc:rmU.:J~.:JV1lJ(i) ~~l:uiiuru'Mll~8~ml:lJltJ'U?h'U<ii'1 l'M~ll~~ Hlll?f'U 
" v v 

~)lAlfln iimllJl'Ul U):;n8'U~ltJ ltJ'U~l'U~~ Knock Down lJ81'U8'U1A(?)~e:Jl~~~l€Jlu€Jn 1'Ufmu~ 
" 

~e:J'IflTlltI~tJ'UUtI~-1nl':lloil'?I€ltJ 
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~B-lfl1'l fl1'llV1v~nl,)H'nUrlB'U-Ul-l'v,tTn ~-ln~'ULLm::nl,)LnUBlVm Ll(l~l~B-l~h CJ~'U~ ~1'U,j' 
~mllJ~'U(l-l ~-lBB nLLUUfl1'11~ltl(ill~-luB-l n'Uf)1,)ln(il n~'U5ULl{;l~,)~U1VBl f)1A llmV11BlVll')~iJn~'UQ'U" . 
~l'Ufl1'lli nl,) BBn IIUU 1'1 n lL~-l n') ~"nn')~ ~ n LL~ n 8'-lfl-l 1 oiJ~~~ vL ~B-l ,,1 n L~ v'll1 VlruLL(l:;~V-lJl 

, v 

Ll (l ~ rI n \>l n LL ~ -l ~1 tJ -U 11 '1J B -l Lfl ~ eJ -l1 oiJ'1J B -l (1 ~ ~ lJ ~ 8'-l 1~ n ~ 'U v1 V fl1llJ Ln1 LL ~ li ~ ~ 'U ~ (1 (ill (1 

~m~~-l nUfl1'11~~B'VhJ1L~n1LB111 L u'U~lJnlUvl mlJ L-rrl'11lJ~1'UlJ~'V1~11'0'nVllvnuL~B'Uu1'UmlJlJ1~'U 
(»l{;l 

mVi~ 3.15 "'tJ~fl~' 
'11l'U LL(il(il'lJ B-l L1 B'ULLl-l L8'UL1'Ul~iln 11 i.'I~l-lVl~-l fll fl (llJ L ~mJ nUB-llil"111 n 1 1 bI nLL(il (il LL(l~ t;J'U LL~n 1 '). " 

vl1V1~-lfl1fl{;llJL1'U l~BB n LL 'UU1~m~'Vl'U nU'Vl,)-lVl~.:JfllL~lJUBV~(1(ilLL(l~5-l1'm~nnl'i ')~'U1tJBlnlA'1JB'111'U, , 

111(il CJ B eJ n LL 'U'U1~L U'U lA 1-l?l~l-lVl~'l fl1V1lJ 1 LL VI'l~BtJ eJ ci n'UlA 'J.:J?l ~1'l L~lJ1'J 'l 'J fl ~ 'l fl n B B n LL 'UU1~LtJ 'U 
" \J 

B1fll'i?llJtJ1Vll.ili~tl'lLnU'1JB'l~.:J ~ BlJ11~u-r'U Lu~ tJ'ULU'U~v'l'1JB.:J fI ruU1 ~l'U'U'ULU'U(ll'U nl1.:J~v''In'lJl'U 

L~B'U1'VltJ~'Ui.'I B.:JvllV1Ul~L U'U'U1'U(11'V11''U ~(ilU1~~L~ n 1'V1~B1VlL ~~'U 1~ LL 1:;lJ1 LdtJlJLEJV'Unl'lL~'Uvl~nn'U 
1~'Utl'Ul fI(il (h'ill LU'U~l'U'U'U,j' ~'lL~ tllfl1'l(1~1.:J111Vi'(11lJ1,)fl~m~lJLu'UL~tl'U'Um.l1~€i nL~B'U'V1~.:J 

fllwli 3.16 'ulULLIilIil 
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1. L~1'IJeJ ,:nhu~,:mnUqJ'V111~tJnl'ju-ru~~'lJVh 
Ltl'lJllnlJ~.:j -rUJ1,Jf.:j'V1lJ~'IJ eJ.:j1.J1 'ULL~I~.:jU~ eJ tJJ1 

~.:j I'l~ €l.:j'V1~.:j1.Jl'U nl ')~~ niJVi'?!1.h~1'IJ e:J ~1.Jl'lJ LtI'U 
" 

1~:U1VlLLUUI'l'lJ1V1tJ Ae:J '\ldi~'UllJ~;;1llJl'~t:ln'U1~ 
LLm~1~1lJL.:jl LLF1t>111.Jl'U 

2. l~eJ'UVl~nlj nl')U-rUU').:jh1l'V1lJl~(;1W1U nl'le:JV , " 
1)11'1tJ'lJe:J.:j 1'l'lJ1'U~l'lrl 

q . .ff'lJu'U ~e:J'J n l'~ Ad llJU ~ e:JVlDtJlJl n~'lJ :5.:jU 1U'\l1 n 

'ill n'UVl m tl'U'lJ':i:;I>IUl'Ub~tJlJ 
" 

5, 'Ill'lJ LlVlVl bL~l(;1lJl:l.i:W'V1t3'Jl'l1l ~l'IJe:J'Jth'U~~1~ 

'V1t3'1l'llL~eJU,)~1tJ'lJ1.J1i?lmJ Vl~~1'l1hJ~V1n'lJ:w'liB'l 
'l~UltJmnl?!Ll~~'nl'i'~UltJth vh1~t>11l1B'lJhi 
v 

'l€l'lJ 

,

http:1tJ'lJ1.J1
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. 6. ~tl'l'Ue:)'u:iJ~tl'lb~t.nbib-wtJ'IV'l tl~lVi-ruC:;a~tllP1tJ . . " " 
~'1u-ru1~~'Uvi1~Vi~,:jAl1-il,:jl'UHI 

7 . bb~b~:Wb~tl'UhlEJhilJ~e:mllu'Uillb~a'Ub~l'Utl,:j 
Ul'U~,:j~m~:w~a,:jJlbyjtlU1~LtJ'U'U1-il61atJ 

8. L1'11flltJ'UAEl'Un~ I'IU'UbU~EltJv1l'UU'UbtJ'U~ 
" 

,j',:j b~ 'U b~ a :w ~ vnu 'U l till ~ (?I 'lJ v ,:j b~ v'll Vi ~n II ~ 
LA 1 '161~l.:J?lllJl1 L1~ m~:w~'U btJ'U~El.:J'U a'll1~1 tI 

tltllAI'I 
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.. 

d 

U'Vl'Vl 4 

I:-mn11UllU~nl'H)~nbbUU n11U-rUU~'lL1m.J1'Vlmvl~n11~~B1~£.Jl'U~fll'Vllj 
4.1 ~b'hhlJbb~m;n~lJ 

4.1.1 n ' 

4.1.2 mil..!'lUbbUUt-J?llJt-J?ll'U 
_ ......... _ ' \J 


.' 
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. . 


.. 

ru Vl~U'J 'mlm~,18i1'tJ 'ntJ l~a~ iJil 
1VIlU6'J'ilJ~aV81il'tJ ll<;1 ~ n 1 'iU 'i ~ l~au 

~ , 

'Uv~l~vU1Vlu,-h~l'Wrul1.JliJv~?lllJJ1 

Yi~'UJ'Jtllm'lJ~vihhltJ l'lv'l nl1 

LLJ ~ tJULLU~'l1 0';1(>1 I'll llJ ~v'l 

n1'J1Un1'Jl-d?l eltl~uvh-d'll1.Jl~vU1VIti 

'Uv-lcJvVelli1'tI 
~ ~ 

llU ?!m:ll~'lltJ'Ul1.Jl')ru;;i'l"jllJ l~n 
?I~<l 

Lit Vl'lU'i'J(Jlm~~elj)u'ntl l ~ 

lVlflUflnl'iu-juuFlivlJlL'lllJl~v1.J1VlU 

r 
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·. 

l'Ul 'l11l(1'U8~(\.:Jl'Ufl~lJ 1 

[l~ill{WJ~ 

'l11l(1'U8~~-31'Ufl~lJ 2 

fl~lJ~(1lJ~(11'U 
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, . 

'\hG'l'U€lC-Ji.1~ltJn~lJ 3 

n~lJ'l.h~V!ifV\ 

Ult) i11'\.Jc.Ji.1"i.1:;~uV1~-iimi1'UmL'U~ \Jln~'-l 

lli.1:;€l/\J1 ") tJ~Vl'i ~ rl ru1~ 
~ " 

G.3 ~~\lI'UnT'.iBtlmlU'J 
I d ft.1 Q.J ~ 

4.3.1 mll.JVI 1 ';iull'U'UB'I.J';in~. " . 
~(i1m:.mJ'Un1'Jvll\lI'Ull~~llml~vle.J~'.llnnl'JV1\lU"J'JCJ1tJ~\l 2 11.1 l\i1~~~\l,i 
b~B\l'\llnlMi(i)'lJtl\lA'UiJ'.l'.lU'I.J :!JAlllJ ll(i)n~I\l'.llnfl'U1'UB~(i) 'Y111~A'U:!J'JUllUUn1'J~llU'U , " 

~l(i)ltl~ 81.11tl vll1~Ul'Ul~ B'U1VItil:W?lllJ1'Jrl(i)tlU?I'U tl\lrnllJ~tl\lnl'J11.1 \i11'U~ 1'1 '1'lJtl\lfl'UU'.l~U'Ul\i1 

~\l:!JiJqJ\-j1 ~\l~ 
'" 1. lW"I 

2. ~tl.:J nl'J1.ff.:Jl'I.J1~rl'U, 

3. l~'U~(i1~m~vrJ l\ll~tl'Ul:wCI~ (i1 .Jt"l 

4. 	 nTJUtl.:Jtl'I.J~'Ibb~~ lllJ('l-:J 

" 
v c:o. Q./ 	 ff 

5. (i)tl\lnl'J(i)(i1(i),mm 

6. ~tl\ln1'J~tl-:JJlbb~~~tl\lA-rJf1ltl1'U 

7. l~ll'V'l-:J 
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.. 

8. U~UU':l"l1~lVlm~~:lJnue:r~"lmtJ 

, '\J \J ~ 

'UtJn'lind cJ"liiuruVli'linm.uH\.Jl'UYltJ"l~'UBn l'li'tJ 
v \J 

1. '1J1~mi:IJ-n'Unl':l'limJll'1llJ llm'U ~"ll~I'lJtJ"lUI'tJllr;]~'lii"l
\J 

2. l'UU'l'l'IJ'Ufl':luUfl~lltl'l.Jl4':luUflfll~m fl'Ln1mJll~ui'tJVI~"l1V1ru vlifllllJ
• v 

~~m~mn 

3. ~(Ill'liuUL.ulmmimf'1tJ l'li'U 'Un "l VI'tJ 
'U u 'U 

ILl ~ ~ d 
4. tJ"lt:ltJfl(llfllllJl'liu 

5. 1l.lAutJiifllllJltl'tJl'l'U(»1 

6. '1Ji~U'l~tJ~I'U'Vl'tJVlf'V'lcJ 

7. l~IL~u'U:wml~~~ltJ 'llnU'lJVlIJI~'tJJlr;]"l 'Vln1 20 tl :u~t>lu"llU~tJ'Ulr;11 
ll\ill 'UU'l'l'IJ'Ulr;111i1V1ltJln . 

8. ii'lil'tJll~~ ~"ll~'tJlll1lVlll11'U~'tJ vlll\li1~~ 
9. iiU'lJVlll~8"l':lI"lJI vlll~Jl~ll.ul(»ll~~'U1tK~ltJ 
1O. ~'!ltJu:; 

11. 'l:;uuJi1vl~L'UimlV1l.l1l.ll.ulnU(»lUI'tJ 
12. :UUqJVlll~u"l':l:;uunl:Dl1I~"lUDQr;tLlr;]:;n1':l':l:;UitJJi 

13. Ui'tJ&iVl1lJJlvlll~~'I.J'W"ll'V'l':lI:;Jll'1lI:;1lJ\il~,! 
nl'lG'lI}l'lllr;]:;~lJfll~ruUI'LrjhG'lI':lllJ 

l~mJ'1JB"lfl.ruth G'll ':lllJ l~ n~ nr;] l t1'Ul ~8'tJ~'U~'UVI':l'l1VlfHlUU~'!l~:lJtJ'!:U'liI'tJll~~ llr;]:;ii ~l, 

~ tJlJ'liI'tJ B'Ult1'U fl rut{n~ru:;'1J tJ 'll~ tJ'U ~"ll~:IJ'U tJ'Il~ 8'U'll11 ~1'tJ Ul.l nr;] tJ'l 1111CJUIG'l1')llJ l~ I ~'1, 
'Lhd'~Ii'lI!:1\il{'Uu'll~ tJ'Ull l~lJfl ruVll Vllt1'tJ'lJlln1'llr11 utl5m l~ u~'1fl':lllJfl ':llll~ CJm'! 1tKtJ'V'l tJ'V'llJ I, q, , 

~'1~'tJ\n'U1Vll.l~mj m1e)'1llr;]:;?lh-1l~B'UVlt{"l.Q 
.. LLvil'UU'l'l'IJ'Ul~tJ'U'\.'1t{'1du':l:;!:1uU ruvmIJmtlu'l:; n1'l ~lCJultJn1':lH'II'U~tIll'Ul'U vll1~ 

ul'UiimllJVl1Vl'[VI~lJ Ll":;U'l:;!:1UU'lJVlI~l'1~VI"ltJtKl'tJ~~lltl'tJt>ltl'lltK~u n1':lUI1'1'1iulJll'lJlJ ~'1d 
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.. 
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. . 

~-l~-lVlnu"l~ nl"ld LU'UU t1JVllVi " n '1~ ~€l-lltil1u nl"l'llmJ 1.1. 'IJ:IJlLrl~ I.l.nt'1JU t1JVll 1.1.~'U€l n':lll n 

Ut1JVlll VI~ld cJ-l:iJu t1JVlI5'U '1~ n I. 'Ii'U :iJ~€l ~m1'1mU'U~~-l€lI~ ~~€l-lfhu-l~'1 nl"lt'h1U€l €l nLlUU 

llrl~l.~l'1J€l-lUl'UlJAlllJ ~€l-lnl"lU1UU~ llruA1l1'~\U'UArl?fl1CJ1VI 11 

'U€l n':lll nu ruViltill'Uvi'lUl'U~lJfllllJVl"l~1Vl"llJ ll.rl:::al€l-l nl"l'llmJ'I11"l-l1.1.~1 1.~1'1J €l-ll~€l'UcJ'I:iJ 
~ , , 

fllllJ ~€l'l nl"l~':Il~U1UU~ 1.1 ruUl'U till CJ l(;WlJ fllllJ~€l'l nl"lI.Lrl:::U t1JVll~l-l '1 ~'1tr 

L~l'1J€l-lUl'U:iJfllllJ~€l'lnl"l1~~lJl.-lllLnul'U1~(J nl"lUrl n~'U1mVlru Llrl~ nl'nJrln~'Ilt1n?fl'U 
" v " 

A11ll~nU"l~~U'Ut1JVlI ~'UI.~lJ':IllmII n~€l(J Vll1Vlu~n~'UllJlLrl~~'IlVl"l"lru~I'1 '11tilCJ1 n ~-l~llU'Ual€l-l 
fllU'l~'1uruvI11'U':Il~dtill (J ~\I,r'U 1 'Unl"lUrUU"l-ll1B'U'1JB'I{h:hY)lJ ~B'Ifhu\l~\lfllllJ~€l'l nl"l'1J B'I~ 

'" " \,I 

€l~€l11'1mlrl~A-l~UllUU'1J€l-l 1.1 €l'ULnll.lnl€l1 111 Vli:11m"lfl~U~€l1VlA'U1'U(;)€l '11ultil 

lVlAUAnl)UrUU~'1'1i€llJl.l'lJlJI.5B'U1VlEJ 

1. nl"l'll€llJll'IJlJl1e.J'Ulnl~'ll'I"l~ UruVll~'V'lU Uil.ln nl"lVl"l~vi'l'1Jtl-llA)-l?f~l-ll~mm':llln
• v , 

(1) i\jl'U)ln C)ll?f1~'l 1 ~'U ':Il:::~'lt:-Jrl~'lI.~I~'U5'U~'1V1"'l ~'1U':Il':llU'UHl~lJl.lrl~ 
~ , 

A€l'lm~(i1'1il mlnu t1JVll1'U1.~€l-ld 
(2) Vl~-l'M'ml{;l~li:11V1~~ 

(3) llJVllJ~€lI~ ~l'Umn':ll:::VluU t1JVll~~'UrllJ llJ':Il~VllJ~€lI~n€l'UlU'Uel'U~Ull"l n 'l 

n~1U~'llu'U~U'l nl"l'1iBlJ I.I.'lJlJ~'l~e.J'lVll1lJm'1itllJ I.l'1lW"~"lI:::(]'11-ifi'i:1 ~5'U':Il:::vll1 VI"lUr;rmmJ . " 
'1J€l':],Ul'Ul1B'U1Vlm~EJ1 U 1lJvfl m'Unl ':i '1i€llJll'1llJllVl'U1lJ?InU':ll~u'UVlu'h1mll(i1:::lAEJ'UVltl'l 

I. 'V1':il~lJ I. d€ll11~A"l(J n'Ul.lrl:::f1 nnllA~-lVl~'1 111vfl:U?fllJl"lfithmloUIIVl'Ul11?l n 1tilfitl111ll~'1 
\J 

lVl"l1:m'TI'lllvi1:UbVI'WEJl oI1oU':Il:::VI'U1 vi''U 111i:11EJ 0IvllU1'lI~:::'M'n~IEJ 1:UB€l'UoUe.Jmluu 

Ul'Ul~B'U1Vl(J ll.rl~:iJJ1V1unmnnll1:W?(n 
2 . nl"l'1iBlJll'IJlJl1 €l'U~iJ1EJmi:1~1'l1VI 11 

(1) l VlAUAnl':iU"l::: ntlUl1 B'U l~B'Ul1n':ll:::lJ(ihVlU~lnnTJvlllA~ tl'lVlmCJu'Uv11 

~'U~l'1Je.J-ll?f(il vll1Vlln~fllllJ?lUi:1'ULln 'lil'l~U':i:::fl€lUl1tl'U 'lil-l~'l1-ifnl)?I'll.n(i1 1.'Ii'U ~1'U 
, \J 

1VI'U~l~'Ull.~~ {;llJ e.J'U ':Il:::vll1Vlln(?)n1)~~'1U'U~'Ul~(?)mnnll~l'U~'U. . 
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V t.J V •, . 
(2) -U'UVlB'tln l':l~ €l v1B'l~v:;]ln~l'U'lh~ n€l'tJV1mjJ)l'U'tJ'U~(1)(l'lJ)l'U~l'l

'IJ , 

(3) iJ:;]:;]t('U~nl':l~~1 ,n1tmJl'tJ'Ul~€l'UV1~n 'lil\j~'ll.;rl'(f':lliJmlVl'Ul~Vl':l'luimu~B\jJll,\,~':Il~, 
lU'U~l'U~lUtJn vb1~(llHi1il:;]~[;JW':ll~l~'l~'U llf1~1oii'W)Vl~llVl'Ulf1~ l~'Jl~'UBVllV1~ n ~UlJ~'U :;]~, 
'I'll (lltm1Blil llf1~lil:;]~~'ll~l~'U 

(4) l~ll~B'U1Vlm5tJ'l l~B\j:;]lnv1'UlilmlJli';i';ilJ'lll~llAl ~l'U~l'l:;]~lV1'li v1l'U'tJu:;]~l~n~'l 
v1B'l~B'tJl'til l~tl1~iJf1l1lJ~ltJ-!!llJ nl';iAlJ:;]~ AlJ,x-!! 4 \ill'U l '\<~€lf1lllJ II~.:Jll';i.:Jll(l~ nT'lcilmVlBlnlA 

llUU nwu-r'tJ U1.:Jl'Ul'B.:Jel'l~1n~ 

ll'Ul f1lllJ A(1) : AlllJ~lJl'lm~vdl'l~mU\ilVm';ilJ1Vlmlf1~lniilVl 

mruAm~l : ul'Uih~l';illJ'ljlJ'll'U'1lBtJl(1)V1t\'lth'U 

II'UlfllllJA(1)1'U nT'lu-ruU'J.:J : f)'I'JUll'tJ'tJ nl'Jl.;r'll'Ul~lJ·lJB'IerBl~V1~lJl n~~(1) 
, '\J \I' 

'IutJ';i~lJlru(t(1)tJLb~lJ1ru) : U';i~lJlru 4 Al'U'tJ1V1 

v 

100,000 / 'B'U 6 600,000 
<V.. '" 2. ~ll';iB'Ulf1n 

v 

80,000/ :au 2 160,000 

50,000 1 50,000 

4. t:Jll~€JU 80,000 / 'lil'll~l 24 1,920,000 

5. Vlu 30,000 / vn 1.5 45,000 

6. ~l'U'Jln 10,000/ 'll(1) 50 500,000 
v 

7. m~lUB'IV1t\'Ifll 600 m.lJ. 208.85 125,310 

100,000 
, 

fllll"J'l 

2,000/1'1..1 365 730,000 

4,230,310 



h,...~-. ;, 

uruVl1: 1~v)lJ"l'VI~"lfllLnv)fl11lJ'lh:iv) ,)1"lJl~1 lrl':i-:J~~l"lL~lLlJ'Cml'HU1U ru'VI1: U-'rtiLt1~ ~'tmJ LL'\J'U 
QJ 1 , " , Q.I '\J 

lm-.l~~1"lL611 LL(1~\iltl,)l n 'IltllJ LL'1iml-.lJ1LL(1~lm"l~11-:J Lt1~~tll~v)lJ-:J'VI~"lfll1'VIll L1Jtlm~Ldtl"l~tl'" .. 
u:..n1~ihtlLb 'U'UA11lJLUtl1YltJ 

" 

, --.- -
; 

i1ru'VIl :'VI~"lfllf1(1m~LU~-:JL~mntl1U., . 
n1-abbnU~'VI1:u-'r'U'j~v1'U~tllV)~m')nV)~tltlBn'1ntl1~~1(1-:J 'Vh1~b~tl1~"'~mn hj~B-:JnlJ~':i'\:J~ 



1\5 

uruvn : ~mfl1'J1 V:'Jl1 ntl(1\niJflll:Ui:l.:JlJ1l1fY)ll~:U l~e:Jflll:uu"e:Jlilnml,,~tle:J.:J n'U'Vhm 
~ ~ 

nl'Huluruvn:l~m:;vlum llJi:1.:J'V e:J.:J'Jll n'U ~ 11 b~ tlfllllJU" tllilnEJ llfl:; l U ~EJ'Uu~ II ruv11UVnJ 1 
~ ~ 

l tJ'UUl'Ul ~ EJlJ1 V:i:I1lJ1'JmUlillJ tl.:JllbbJJJllv1 

Uq)Vl1 : ~tl.:Jfl1'Jlb(1.:Ji:111.:JmEJlUlhu b~tlAlllJ'Wmll1'Ufl1':lloti.:JltllJln~'U 
m cmnu'\!Vl1: ~\ill'I'll~lJ1V:V:tl.:J~~lbtJtlf1ltl.:J 1 m'Vh~ lll":; b~lJ1 'I'lu~ b 1 ru'UBllth'U 

uruvn : V:B.:JJliJml:u-lTlilnutillll~:Ub~ Btlllil EJ':J'"llJ l~eJlJB.:J,;)l nmEJ'U eJn 
~ , 

f1l'HU1U ruVl1 :l ~e:J.:J ~ l nV:tl.:JJle:J~1mhbbVlU.:J~lVllJ1:;i:IlJll,,:; (I:;m n ~ eJ nl 'j loti .:Jl'U blfil~.:j ~~ bu~ EJ'U 
~ ~ 

~lfltJ11~~mfl~eJf)1'jmlfl1m~1 bb(;l:;lJJVI'U~BAll:U~'U ~-:J1ift:-J11.:jtltl~bllii-:Jm mJli;'1lm'Tl ~V1'U~eJ 
~ ~ 

mllJ~'Ulv1lJl1-1f ~-:J~:;1v: l VllJl:; ?llJ Iii eJfl1'jl-1f-:J ltlbL(;I:;iJmllJL'ihn'Unuu~uVlh1mllJ'V eJ-1b~Btl1 VI EJ 
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A 

f";r-...l~ : 

, ~ \ f 


., J . ". ~ ! 

, I ~-----.:;' I· :! :, " 

nl'mrH:Jruvn: il(1BWnH~Bn fiB 
v 

1. L~ll'l.!l'U~B'<\Jlnril-mrnj LtJ'UVil-lL~'Ufl'ULLvWI n'U~'ULL;;'I~U;;'lneJn(11'UFl-rl
" 

ilruvl1: iltJ-lnl'i~'U~,j'-lLci'U '\J~ n~'U1mVlQi LL(j:;'\J~ nYi'l.!eJni:ll'UFl-rl 
W '\J" \J 

nl'mnil qJVll: tJ tJ n LL 'U'UVll-:JL-U1V!~n~ L -Ullll 'lln'Vll'1V!~'IU1'U1~ilFlllll(1:;m n LL;;'I~tilL~'Ulll n~'U 
1~ u1i m 'i~~ i:ll'UL-Ul111'lh U LL;;'I ~1Ji'il nl'i L~ llllll,j'-l Lci'U '\J(j neJ n (fJ'U A -rl'U ~ II ruJi'I'Uil'l'lJ €l-l1'11;;'11 , " 
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r-Ja.:J1'Uvi1v1lluu61miJ(;1t)fl11:lJ 

l~tJ1v1'Vhm':ifi(;1llUUll(;l::mfi1·tJ'i1ruVll'(JtJ'IU1'Ull~1 ~:::l~':itlllUUU1'U~t11U\.JJ,mK) ii''1t1 
v ~ ,.. 

~~--< 

Ir 
'---~-- . -----. 
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. " 


4.3.2 mill~ 2 dtimJ'lIe.Jii'llle.Jii'll'U , " 
m:::ul'UnlTVh"ll'U l~~m~n 1Lfrn:::\.-hnn.vm,J~~1I91Vl':lnldm'HJ1CJL:a'leJJh.hltl ~'I1i 

" 
1 . .f1ij1'~'U01JlJ~ mJm~CJLL~::m11lH\J'lJd'lL1eJ'U 1 'Vltl'UeJ'I L1eJ'U1'Vltl

" " , 
n 1 'J J('I Llje:J~ 11n "il::! e:J ci~ 'I'Ul1'U eJ'I LL:0J1U~ L 1 ru,r'U"il::: L U'U~'ULLUUtln1 eJ'Iii "h'lJ::: lVlwll L1 eJ'U~'U 

" VlUl~ l'UVlI"l L Vl'umL~::: L~ v1l'Ultl5 'I 3 L"'~ til.! nu~ 'lJ~ 1 tI'1leJ tI li1u,r'U hj ~ ~ elL U 'U.f1iJu (\H\J l'Vll'l 
" u v 

l'~'U 0'J 'JlJ~ll91~ 1 U n 11 ~ eJ 'I tl Vl ~ eJ 'I fl n "il 'U LU'U~ tI e:Jll-r'IJ "il 'U LL 'V'l1", ~ 1 tI n ~1 tI L U'Ufi ~f111lJ L~ e:J"il'U()"I
\J 

U"il~'tJ''U1'U~~Vl 
2. fI1111",mnVlmtl'Uv'lL1eJU~U~U'Vl1.:J1'Vltl 

2.1 fI11lJ"'~ln"'~ltl'U€l'lUL1I"\l~'U51'Jll (L1tl'U 1 'Vltl'Ull?11'U,'Ull'\JJ:::lJm~::!nl1 

2.2 fI11lJVI~lnVl~ltJ "illnnl'JJ("I~'U\ilU'U €l.:J n ~lJ'Ul~~U6 (L~€l'U1'Vl tI ,L~€l'U1 'Vltl-~'U'" , . 
LL~:::L1 €l'U 1'Vltl-lJeJ qJ) L~eJljfl11lJ LL(i)n~l'l~'I LnVlfl11lJ",m n"'f11tl~'UmlJlJlvh1~L~tlU~'U~u'Vl1"11'Vltl 

~ n~ ~u L'lJ ~ tI'U1'lJ mlJ n~lJA'U,r'U '1 LL~::: fI11lJVlf1 1 nVlmtl~Lvwh1~LnVlfll1lJ'\.h'lu1"il1'U1i11L~ €lUlJ 1 n 
~ .,. 
tI'I'U'U 

3, oiJ V '<ill n (i) 'U V "I L'1 u'U 1 'Vl til 'IJ 1 1 ru n U f111lJ ~ eJ 'I n 1 'J 'U €I 'I e:r eJ 8 €I 1 ~ tl1 'U U "il "il U'U 
\J " , 

L~eJ'I"illnlt):al~~L'lJ~tI'U1'lJ1:::",11"lAUr:t11t1 nv'UnuA'Ut!f11",:0~"Ivh1~LnVl.u€l'<illnVl~l.:J I~vh 
1~fl'Utlfl1",:0vtl1'UL1v'U1'VlmL,h~'?lnhj(l'lJlCJL ",lj€l'ULLv1nvu 1:011'<\)::: LUUL~eJ'IfI11lJiiVl nl1U v'l nutI'I 

, '\J '\J 1 

LL~:::LLl.!~'I ~v"lJ1Ll~:;fl-rl.f)ltl1uU1'U nl'JL~U~Vl~vn'UJ:::"'ll'lL~eJ'Uhjr:t:;Vlln ~VlLLeJ1 LU'U~'U 
4. nl'J'lJ-ruu~ 'I'llvlJ lL'11lJ l~ eJ'Ul 'Vl tI 

4,1 'lll'JVl L~tI"'lV 'lJ-rUU1"1: nl'J"'lJ(i)VltJ'UeJ.:Jliivh1~lnVlnl'J'll1'JVl nl1U-rUU'J.:J , " , ~ 

mru~mn 

"illnnl11m'lJ~mnUl'UL1v'Ul'VltJ~'lllJ'U'U1'(i)Vli;\,nJl'U ~.:J",1'Vl(llJ'Vl1(l'lfl'JllJL~eJ1''U~ 23 - 25, , 

mnDlfllJ vh1Vi1I91-rUfI11lJ~lMmn'IJU1'UL'1€l'U1'VltJ ~'IlL'IJ'IJ~m~-rn~fI11lJLu'U1 'VlCJLmll LLf1:::LLUU~ 
t:-Ji,'\~t:-Ji,'\1'UfI11lJlu'UU"il~'tJ''ULoiJll911 Vn'U ~-1vh1~i,'\llJl'Jfl LL U'lfl11lJ~~1~-rumlJ mruP!mn~l"llll91 
vr'li1 

tl1UL1eJU1'Vlv\1Dmt!U'lJ1eJtJU iinl':l€l'41n~v\llJLLUULLe.J'U'lJ€l.:JU1'UL1eJ'U 1'VlCJLmll' (l.f)l'V'l 

'U€l':]U1UL~eJlJ1umlJnl~ L 1 ~n ll~:::Ul'UVli;\':l'drJ~ LU'U1"il'VlcJ1'Unl'ntllLlfl'U€ltiflf'l\18nI911 tJ 
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.. 


. . 


2, th'UAruih.lm1 (vi~ltJ), 

U1'U I'l ru~1 tJ( ~t:l1 CJ )t1'U ri B11 LU'UU1'U L~B'U1VlCJ~~1:lJl'W~"':U~ ?n'Ul ~~lVl'lJ t1.:JA'UC1,rtJ1Vlln~ 
LtJ'Umh'l~ l~lT'il~ L u'U 1J'l'iJ B(9lJfl~iJmJL~EJ:U1mtHi'l (9l1 (9lvhtXt1'l'UEl'U"'El'l·r'U 1~(l'UL~B'U~EJElnLluu 

lJl1~C11lJlJ(l1otl'llU1tii' Bn~'liJ'liJ:u:u,j''ll~'U~LVllJl~ci'lV1-rUl~;alVl'lJB'lA'U1'Uu'iJ'iJu~5ntii'JtJ. 

3, U1'UAruitJiJ'U~, 
~ll~B'UiJ'lC1~1'l1~l~~'iJ~Un ~'lvh1Vlltii'l~'Um~'lJl'Unl''j~~l'lUl'Ul~EJ'U1vw ~lu1'UiJmJ 

'\JJ~tJnVl1otll?lVlVlVl\,LVI'U1iJBn~'liJ'liJ m';jtJJ~EJnVl1ViVlau~uflumJ1otl'll'U1tii'e:l~l'l~ \'~mJ L'll'U\'~ e:J'U" , 
'UEJ'U~iJmJ~Vl~'lLA~EJ'l'\J-rUiJlmi'l LU'U~'U 

4, Ul'Unlu'UUCl1 

Ul'UL~EJ'U1VltJVI~'ldiJ'U'U1Vl~1Vl11i LL(1:;jJ mJ~·h.:JmlJLLUULL~U'1JEJ'lth'UL~El'U1vw ~l'l'iJln 
Ul'U~t:l1tJ~iJm';j~?llJ[:.Jm'Ul(i:UlmEJ'lA'U",JJEJ1VI~ ~lUl'U",-rl'lLl(1:;B€lnLluuLVlfJ'lll'lriEJEJ 10tlllm 

?I~l'l nllit1uD LL~:; tJ'ln mJi;111'l1 Vi(i)€lu~u flU nlJ1otl':]l'U~ nlihEJ 
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.. 

. . 

"'1 vt:Jfl.::ll'UVl VI 


nTHH\nJ'l.::lU1Ul~ennh~l 'V'l ethYl€l nTH) ~€ll~tJtJA1v'tl.J'lJ€l.::l n~lJt:J (llJt:J(llU mlmtJlt>l' 

, \l 'I 'I \l 

IIUlAVI n1)U~\JU) .::IU1Ul~€lU1~i'i~mm.!~~?llJt:J?llU~.::Ill'U'U?liJtJ1'l;1:U llfl~ 8.::1 A.::IBUrmJ~U~'U1.::1~lU, , 

111,xlnVlAruA1Vll.:JU)~l~f311i:4 \l1'f lV1m~lJ'o\nnn1)~ m~nfi.:J~~.:J'lJtJ.:J~u~ 'V'/'Ull~.::I e]tJ1U'lJlJ'lJUlVl'l;1~\l, " , 
U1U lVlI"1U1flllJB.:J?flJVl'l?l.:JA'lllJ Luutllul1BuliJ ?fh:j1u?fiJm~(Jm.:J1"11mJu(J1Af.:J~ 2 lJmmneJ'U 

300 tJ iJ~U~~lU'l;1~leJ~~Vlll:uJl ~lU'l;1~.:JlUUVll.:Jl-UleJBn l{j'l'lJB'l 'AB U~~l)llJ • ' 
" 
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.. 

. . 

. , ~ ..... 
fIIYlVi 4.6 LL(1V1~Yiv1~LL~~Y;1JVi1E1U,jl1J 

v v 

~T\.JVI'Ul 



S3 

.. 


. . 

lU~CJ'UlUUVl~-:jAllbeJi;rV1f1 n:U-:j lnf1 lJArui.'1lJU&l, 
:: Q..I Q..J ~ ~ ~ 

'U1Vl'Unb'Ul nw..Jl lnUli.'1CJ-:j Vl'UVll'U lVllJ::: 

~lVl~u~mj&ll11~lJJl ll11maYll:::lnl:::mm 
" 
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1.3 l?ll 

· . 

1.1-lilmf')tl'Un~(;) l?\~:WlV!~ nAeHi11 tJ1JJ 
V!~ f) 2 .H'l?\If')f)'IJn~(;)L?\~:WlV!~ n 
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· . 


.. W ln:tll lllT1nou'flfll:J fl 
O~ U I I ~n l~;j IIErI30q'\d l. 

rns,,,gwwuti..rrouflll 
II1 r.:h rlU ol1n :1-:: l ti.,tO tJ 
liiu fl1i 'l\)IJ '''' '' 



S6 

.. 
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· . 


tl'vhjln~mJ 

u~nV1'!JtJ1n 
\J 
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·. 

- . 

3.2 

'IJ~f1Vi'1l Hydroponic 'lJm)(?l?llJ¥i'l'i1'ULL'UJ~-.l LV'ltJ 

'IJ';i~VltJ(?l~'U~LL"~?lllJl';ifl1otlL~'UmVll';i1~ 

1 .1:Ul:H~lJl-11 
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· . 


4 . .:J1'U':i::\J\J 

LL Vi'lfhhrhnn~1V!qj'U~u~ 
~1'1{jCJ[]-I'W'1Jtl'l~lUTlI 



--

60 

. . 

Jt dd W 

'W'UVlVlU'J'UUl-l 
.!f d

"IJ'Ul WI'W'UVI (~'J .:u.) ':l1A1 
u 
~ d ~ ~ 

1. 'Vl'UA'€l'l.Jn':i~L~'WLVlfln 

'll-rU'll':i-:J~l'UVI~,:rLI1'U, 
'll-rU'll1-:J~'U~'U '€l n"IJ1'ULLfl:;VI '€l'U n 

34 

42.7 

442,000 

555,000 

2.'ll-ru'll':i -:J<iflJVltl1tl1'U, , 
'll-ru'll':i-:JL,nlJJ, 

'll-ru'll1-l 'lIEllJ vn~ .qlJVI~-:JAl 

1.jfL~1 2 vl'U 3,200 

10,000 

3 .1~m)'U1~ 7.15 5,250 

4.vmmV1 1 'llV1 30,000 

5.vhrnVllJ vh~ 200 'UlVl 

fhLl':i-:J 40 - 70 

'\JlVl/~ d.lJ . 
u 

6.vh-rl 56 LlJm 220,000-275,000 

7.L~1 7,900 

8.L~nlm'U611'U 3,600 

9.Ul'UL~tJlJ 10 LlJm 20,525 

dllJdlAlfllri'€l61h:J 1,355,000 

t '''',<,,~M. ':tl'~a.~ ' '>{.~~. 
. . %... . ~;f,4~nm.~ l""t....~.. lpo; tI ~ ,.,"",., ... 

. . ~- ~"""' .Jt. ...;.-'" 'Y;.' "" ';:" " l '" t\
"- . , '1'"to,~. - 1l,~.CIO t - ~ ,;., .. ~· J,sDf"I:&·A..· oJ 11'0 *" 

- ",·"""" .tt 
~"''''''' '' u,r.;'1';.".......;;;;... ~ SA "''' 4" .tr ·f. 


~~ """"" fU.fM.Aft . -4.a ' .}"' ~~ 51'S,' oo~ 

@ • . 1":,,il;~... - -z,icO f l ~. ~~').ti"--,, , 
fPo. '* I _ .. .. lib)... 

. - ~ 

® • . ",... ,-:J"III' ~ .~~....... ~-~.J,.....['&t!'Mw. :' 

. t.~w·!l."l' ...i, ,;,,~ ~_?_. 'I ' :t~ .~_ 

..~ tA,4;" . .. ",IIS": L"1 
" t ....-"",,67....;..,,:».~?U.••, .... . ~ 3,cp<> ~• . -' 

< tvt1. 3066 
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, . 

m~Ul1...JnI'JYI1-:Jl'U 

v • v 

orr'UVl 1 : ;;\l11~LLG'l~11ml:lJoiJmJG'l~lmLV!~-:J~l-:J1 vl-:JlJ 
" 

'lb~LYiru1 'Ud'i v-:J?ll:lJJl LLG'l~ nl1LU~tJ'ULLUG1-:Jl~~l~ ml:lJ~tl-:Jnl11'Unl1H?lvtJ~'U~H'-:Jl'UL~V'U 

1VltJ'lJtl-:JermjmAml:lJ~-:JLVlAuAm1u-ruu1-:J"litl:lJLl'll:lJl~ v'U1VltJ
" " , 
2 . ;;\l11~L~v'U1VltJ'lJtl'll"lruth~l11:lJ L~n?lf1G1 ~'llmrr~'M~-:Jth'U IPiluflLLllnflv-:J ellLi1tJLlJtl-:J 

i ~-:J'Ml~ ?I:lJVl ,)?l 'I ml:lJV'I ~v:lJ nu ~:lJJll'\1ruAruth LLG1 ~~ml m A tJ-hiJ m l:lJ eXV 'I nld~~~u-rutl') 'I L~ t)'U 
~ ~ 'V 'U , 

1~ tJU ') ~'ll:lJ n~:lJ Lyj eJ?I V..hh~ L~'U LLG1 n l u~ tJ'UAl l:lJfl ~Li1uvr-:J ~l n nl1 G'l'l~'U~ ~~'1 LLfl~ nl ') Yl-:J 

m') tJl m ~ '18.n'Lhl tJ L~v '1i1lJl\9lJ'U5,)1lJ~vcJ tllAtJ LLG'l ~ n wt.h -:J L1eJ'U'1J eJ-:J L~ v'U1Vl uth ~ LV'I rut'U LlJ tJ-:J ?lllJ
" " , 
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.. 

4 , llA,)l~~-ii'v~--ii'm~tJ tl1Al1lJltJu1tJlvi''lJ€l-.1 IIUUV1l..:Jl~€lmrU 'llvlm~vmlUU~;U~vi'Til~'l 

5. 'IJ,)~l:iJ'U,)lA1 

2, ~~~1Ii1UAl1lJ(;h;;1C1j'IJ€l..:JUC1jtl1 

3, vi'lLLUUV11'll~€ln 

~"w...I , ~ \,. , .... I 

, "" I' 

u -::?!~.n\~/1' I ~ "J ,,;" 

l(ll tlcr..:Jm CJu..:J A-rl -rl Ll~~nl,) -'!

€lamlUU411tl-rU~(I..:J€l1tJ l(>ltJnl,) llnurutl1 
~~, v 

'1JB..:Jn~lJ~:Unl,)~ln(>lL~€l'l'lu'IJ,)~lJl ru 1'lB..J 

lLm'lJUC1jtl1~:UA11lJ~lltJUtl€lU l(>ltJ 

(l1lJl') f1l~ CJ'l~l~UAl1lJ411 AC1j'IJ v'lU C1jtll~ 
I'ltl..:Jlvi'-runl,) llm'lJtltl1'l d'l~lU ~tl 

1.L(l1 2.tI~-.1Al 3 .CJu..:J 

L(l1 

- L(l1Av'U-ii'1-.1i:-J1(>lmwVl1:;u~llru~mJ1nA, " 
(;1~'l (~l'UtI':hth'U) 


- LG11U1'lI'l'UL~tJ'l lil(>l'il1nnl')BvU~1'lJtl-.1 

.., 
Vlu~'U~'U'VIsr'lm 
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Ln'UhJ 'tJJ:;lJlru 1.75 m 

- 1~(illJ-liJmllJL~ellJ1'Vl':ilJl?l1lJnldbJfn, , 

-'"-"-.I.L!..!.-"- fIl')~(ilenAllL~~'ULLt:J(il 


- L~~'V'h1v'lL~ €l'ULLt:J(il~LUUL~~'UVl~n(l.:J~'U

" 

- L~'Ufl'U LLvieJ.:Jf1.:J~m~1~(1)~1'U~1f11"jL~lJ 

1lL~~'\.l"i~VleJ(ilril1<ff~lEJ 
- HL1G'tlT)(1)l11 

'li'm~tJ 

vlv.:J:Wnl"jtl~'Utl~-l~1'U~lMEJ1-ua.:J~'U1 
-Ul.:JLAtI-l ~.:Jm~lu'U nl')\hn(1)i5nl,)Ll(l~ 
lm.:J~11.:J~i:11lJl"jflH1~ 1'U~'U1Fl(;l 
rhHf:ciltJ !!! (lm 21 vlU) 

- fh~(il,j'lU li:11(l~ = 13,000 'Ul'Vl 

(~(ilth'U (;lam~ll~1J lFlJ.:J~{l.:J) 

= 13,000 x 21 vlU 

= 273,000 'Ul'Vl 

- .0'_ 

llUU~ 2 nl'Hl(1)')~~'U'Wu61d'U"lJ1Ul~vU 
'VhlFmi:1~l.:J Fl~(l . U~l1ru'lJ1UL~~U 

lFlJ.:J~h:J f1(1G't. 

- lFld.:J~{l.:J'lJl'U'Lmm~a'Ul~l Fl~(l . 12 ~'U 

- ~l'U"iln ~.:Jl~1J~U 2 L1J(;1d LU'Ul~ll~1J 
, 

llUUf1(l1J, 

-~l:lJ1"jfl(;l ~u1~'Vl ~ fIl,)LLnu ~Vll1~Lilau 
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· . 


" 
YiU'UTU 0.20 m 

1tJV11--1V1~--1f11cJ--1A,'j'HJllUUl~lJ VI11 'IX 
~ ~ 

~ll.Jl'jt:l1mf11--1V1~,'jfl1l~lJ ltJ~ CJUluV'jl~ 
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•• 

. . 

• 

m';i1ibJ~1~~lnm m~tlul-J11.udJu 
Yll':li;nmhVl~'\J~~'1tl1t.J

"" , 

• 'f'JI.! <r l1~llH;n!1Ji'lrr(U 

U.\:\:::t~1 1 ' llA '~~fI1 
r'il j·nWlft~'11 
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.. 

Lil n~'l'i~:tl'l.UL\'I1J'tl'i1A'l 

.. nJl~1\1iI'lHlln~ 989,347.59 238,680.35 1,228.027.94 


2 11»n\lL,";nJl!""Il1UlI::i"N'Ii'~"1 76.5G0 00 13,500,00 90.00000 


3 '1lN1\1,".~1'I1 43,860.00 17,790.00 61,650,00 


. J' 
nll~'\I"mllOl-l"\I 	 64.800.00 4,200.00 69,000.00 

5 	 n\ll;mu,j~",~~ 5.372.50 4.972.50 10.345.00 

6 	 ~1\1'iJ'1L"1'I1\1 1.53000 1.080.00 2.610.00 

n\lU1L~~IJ~~ 

8 ~1\1,h::~ 92,250.00 7.500.00 99.750.00 

9 n\l,",j'R1~ 

10 ~1\1'1!'IIii'IlI'" u'I<:tp..intlu 


11 ~1UUUL" ST-l 


12 numll TOA Super Shlekl 


13 	 nu-K'lLll 
f!" 

14 	 .nU'i!:UIJLYlvh 

15 "l::lJlJU'J:::1.h 'If'lniimtl 


16 nU1::lJm.lru~I1n11'f 


17 	 nUlIlitnm1i 

1.273,660.09 287.722.85 1,561,382.94 


18 fi"hLijUn1f 30% 382,09803 86.316.85 468,41488 


.. 19 f11lTlI'I'~'\lritllln.l , ,655.758.11 374,039,70 2.029.7g7 .82 


Fi1<'i,lUIJn1f rl14fh1allflIJUII:;?lJltilntilJ 

1J~Q. 	 2.029.797.82 

• 

,j'1.'" ~'6'l1 	 ~1 'lf~l£/'VI-3Vn.J(il 

1 . "h-r~tllbVi'l:;rim'lh,'j 	 2,029,798 U1Yl 

2. Landscape 	 20,000 U1Vl 

>

:n"n"hri'el~h:J~.,']~'-J(Pl 	 2,Q49,798 UIVl 

11 "'""'" II ~4.4 "lJm~'UtJU'U:;~lnt.l'V1':i-lRru1~LL(;l:;t.l b·o 8T'Ulru 
\J , 't '\I Q) 

4.4.1 RruUruru~ ~m.n~:lJl~1':i ('IlnEimJ L~m.A'V1CJ?1:IJ'V1'J?1~f1'JllJ)
'i CV Q.I , 	 • 

LLmAV1~oJTj)~111m1o[J,v1 ~B L~v~r)1'J'l.u(;)'Ul~ nl'JB'U-rf)~5'J'JlJ'1l1~ lL~~G11r1ru~B nl'J, ~ 

(\~I-l~'nJ,h (f)l'J(\~l~"lJ~'Ug~~r;im~B'Utll'U) . 

b~v.:J'JUV1'J~mfll'J Vl'J.:J1Vltllu'UVI~~Al~:lJfldllJi'U -;U~hlLL'U~111 nl'J1.uVl~~fI1v'lI"lli'U5'Um 
" 

H Al'JHv.:Jf'11L~lJ Vlv.:Jt11 VlB.:J'Uv'UvuVlthtll'U ~.:Jl:Wm'J:lJY1.:Jn.rr'Uffi'Ukl'U'u~nruVlulul'U L'I'l'Jl~ 
" 

ltJ'U~'U~~ L~El1.unu1U'Ul'U 1-;U~LnV1ml:W?1nu'J mL6'l~~.:J'tJv.:J 

http:2.029.797.82
http:2.029.7g7.82
http:655.758.11
http:86.316.85
http:1,561,382.94
http:287.722.85
http:1.273,660.09
http:99.750.00
http:7.500.00
http:92,250.00
http:2.610.00
http:1.080.00
http:10.345.00
http:4.972.50
http:5.372.50
http:69,000.00
http:4,200.00
http:64.800.00
http:17,790.00
http:43,860.00
http:1,228.027.94
http:238,680.35
http:989,347.59
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.. 

nl':l'lj':l::;VlVVi v1 El.:JQ1';Jl nl~Vi~thuVI~.:16~:lJ:ih)cJ lQ181.u'lJ~.:Jl~:lJ1Vlmn~(1Vl VI~~nl':lH1MI 

\J 't \J .. .. 

.. 1Vlll~l.ul n\J'VeJ.:jl~:lJ ll~eJ~l.:j1':lnm:lJrh'l1B:lJll'1l:lJtBEl.:Jihlfll~.:jeJUllii'l
" " 

4.4.2 RwimJ'U~ BciA~ (l:ijl'lJeJ.:JthuL1el'U1VltJ) l~mLJ~tJ'lJlVi8'lJn'lJl(1l11llfl::;l~'U~H1Unl':l, " , 
'l1eJ:lJll'1l:lJUl'Ul~BU1'VI 8 Ii1eJ.:JtJ B:lJ~Ul1il':llfllrl eJ'U-iJ1.:J;;1.:J l~tl.:J';J lneJ.:J r\'LJ':l::; n eJU'lJ eJ.:Jl~eJU1'VIml~fl::;

" ~'U~lu~'111':lQ1. 1'U nl'l'1feJ:lJ II'1l:lJ ll~(;I~f1 ij.:JtBeJ.:J1.ull(;11ll(;l::;AVil~eJ nl~(il, nilLJ~ tI'lJ lVi8U'l~ 8::; l1 (;I 11 U 

• , d
4.4.3 B.An~~'Vl6 uru{.:jf1~ (l'VltJliKm'VIfl\Jf1":lJ'VI'l(1.:JfI':ll:lJ) lii't.!l':l~.:J~l.:J ll(;l~ .:JuLJ':l~mru , '" . 

fi1'lii m'l(11 n(;l.:j n'U':l::;Vll1.:J l:ijl'V€J.:jUl'Ull(;l~·lh.:J ri eJ ~~l.:Jl~eJ1 Vlln(ile.J~(;I.:J rJ)1 n'lJ'VI nil ltl, 

4.4.4 AW1{l'1tlll'1~fJ:lJ'W'Hh~''U5 (~m,ju-W~\.!ltl.:JAn':l'·l!:lJ'/J'U) llu~ti11VI~.:JneJ.:J'VI'U1 'U':lltl 
Ii 'I , 't 

cJvtl'lJeJ.:Jll~~~~:lJ'/J'U l(iltliinl'l;;1UU;;1~mllnmfl-r~ ll(;l::;v.:JA m5u 'l~;;1uh~1:lJv11(j lvlmtJ'Unl':l 

~.:Jl~~:lJUfl::;;;1UU;;1U'U Iill':l.:J1Vlflrurll'lJeJ.:Jl(llJ'U5':l':l:lJv.:Jf1-.mu.. " 

4.4.5 e.JA.m.:lJ61.tlE./6111l1 'VI~hJ~.:j~'W1 (f1ru~(1(1lUWltln':l'l:lJY'11i:1W11 ~'iAlfl.:Jn':lru 

:lJVlll'V1tJ1iKEJ) 

y n~:lJ~ 1 ~LJll'lJ'lJv~-rm:l fi1'l:U m':l(1v (illl 'VI') nnl,)llnU'1lVll'VeJ .:JflQ1LJ~mrunl'l1.ull;;1.:J1vJ 

LJ'l~~~~ L(il tI nl1'L.ull(1.:J 151'l:lJ'lJl~~1 tI fI1':lil'VI1.:J L~eJmvlml'U ~m:llQ'Wl::: ~l'Ullfl::;:U~l'U1(il'lh:]~
~ . 

t;11m':lflmf~'n~1v1eJcJl.:J l~:lJvttUl~ eJ'U1'VIti 

n~:lJ~ 2 ~LJll 'lJ'lJr,j(1:lJ1:J(11U :UfI11:lJVlmnVlmti 1 'Unl':ll~eJnHll'U1fl(il ll~I'l1':li1nl':l':llm1:lJ 
ll(;l:::~I1IV1m(ilVlll ll'U1AI1I1'Unl"JI:J(1:lJe.Ji:11U':llltJ'Unl')e.J?lm:::WJ1.:JeJ:::1 ':lnueJ~1') 

• d " • I '" C;."1 ~d !:'1 ~ u ..., •

nmJ'VI 3 ')ulLUU'lj}:::Vl8111.:Julh::;mru :lJnl,)1:::UuruVllll~:::115nl'Hlnb'Ub\ileJm.:J'1J(ill';J'U ll(11 

cJ.:J111fl.:J':l1~fl:::l~CJ\ill'Ul~El.:Jnl'lH.:Jl'U~'U~LVh~rr:11 • u 

4.4.6 ':iA.I1I':i.'J':i'lWAmJ vhw'Ui~ (f1ru~?lfllUmJm,)lJY'11;;1(/\1 ';J'iAlfl.:Jmru:lJVll1'VltJ1iKEJ), . 
IIU~tiI15nl':ivh:nu 1um':i In'lJ-iJ~:lJfl ;;11 ':il ';J eJ.:J ALJ':i::: neJ'lJ'lJeJ.:Jl~ eJU1'VIEJ lvl eJ til:lJ11 lfl,) 1::; Vi 

" 
1 'Unl':i eJeJ n Ll uu lvl eJLJ~uLJ':l.:J<dB:lJ ll'1l:lJ f11 ':iiln 1 ':ivll (111 ':i 1.:J(il eJ.:JALJ':i~ neJU~1'U~1.:J 'l ll~:::m1';J ;;1BU , " 
f1rum'W'1JeJ.:J~mhu1 U ll~fl :::~u lvl eJfI1U A:lJ.:J'lJLJ':l~mrullfl~ml ';J?l eJutJ~m rul;;1Q1~ti1m1oUlVll.J, , , 

1111-xl.uln'UfI11:lJ~1ltJ'U l'll'U V11 mi'eJ.:Jm':i'l1eJ:lJU'1l:lJl(111v111'Ul~eJ'U m';J~m~:lJl(11lQ'W1~1 'U~1'U~, 
'1h~mvhtY'U1l.J ~.:Jnuli1eJ.:J ltJ~EJ'U1VI:W~..:Jv1'U Vl1 m tJu~U~VI'UlU1U~1i1B..:JLL?lVi..:J ~.:Jfi11:lJi:11 EJ.:J1lJ ~ l'il 

v1emHulLJ~ tJ'U~'U~ nl':i1-il'.:J1'l.!1tJv11EJ'W~~:lJ nu nl,)ltJ~ tJ 'l.!1i:1 1111V1:W 

nl':itJflnv1'l.!l~ llu:::ti1111'l.!V1n11.:J ~1V1 ~1ln ~.:JltJ'l.!1~u'l.!v1'U~'VlU~ml1.:Jm:::ll~Jl1v1lVl:lJ1~ 
" "" 

nU~'l.!~'ll:lJJ1 nl':l1Vlml:lJ~IArun'lJ nl':leJci~l:lJnuJlltJuVl~n 1l.J:Utl:::bfl.:J~ciWlIi~(ilhI (1ru~u1tJ 
, <I.J 'U \J \J IV 

(?)1l.J.f11m1m l'W':i1:::m':l eJurn~AeJm1rU~lli.'1~ In'lJl'rn:lJ'VI':l..:J~1~:UA rurll11
'" . 

http:Vlflrurll'lJeJ.:Jl(llJ'U5':l':l:lJv.:Jf1-.mu
http:Vlll~l.ul
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t • 

.. 


d 
UVIVI 5 

611U~61fl1'a~lLU'U,:nU lm,:jfl1'aelu'alJL~,:jUl),j~fl1'a 

fl1'aU1UU'a,:j b1el'U1VImviel n1 'ael Ei ell Att1'Utlfl1VI:U 
, 'U, 

5.1 !:J6'lnl'aU':i~LiJ'U~L.ul1Unl':ieJU'alJ 
" 

nl'J'\J~~LiJ'U~n;r~Jln 1Xl<UeJm~ElmlJ (~(i)VU'UA1\'Q~tJ I'll SD) LLfl~m~u1V11d<5'(i)m~ (f)(i) 

lU'Ul'hLi:l~tJ Al SD) l'li'U '\J~lJ1run~n1'Ulll'ifl:;1Xl<UeJ eJumru1"'(ill<1I'l'UumruLeJmll'J'\J'J:;nmJnl~
, 'IJ 

BmlJi "'m'U~<5'(i)fl1deJU~lJi U1m~llfl:;thmtJmllJ"':;mn lUW;;'U 

. " I )U'OCJ "1 1Iat'~""'tt:f\ll t1Uj U 

~"~'''' J!lI)tlHl~I(Hl'''JHfQlr'U tPl'!lh : nlft91l11,n U)T1 

1.. 1 l"ftiiMnUl"tnlffi .' ~' lIflUtlOnrilOn()fl· uu\: nlJ ,..,l.i It; 

:,2 )))1 1.;:'8'I1";'Ol) ,1't1111 : £' v llli lHP ~rJ \fJ~fIt "j IIJ'1I111~ ffll 

~ 'f il1~fii"'1'11 11l1.'ii t'll &l) 1.,1)1,f.' \OlllllUt1J \J\ 111 

11. " It. 1'1 :0 ~ 1 

s 

11.692 

0.60' 

II -liS 

O.50! 

- ---+ - 11--1 - - -  II--J- Ir-- -I  ·  '·  - - 1 -  --~---I-- -  - -+--1--.[- --1 

l" nD1LJ~hl(t)'nI11f1 V,;:j'n) UllI U\:tnl 

~'nUolr"'I\ll 

.U 11l 5 ~"Wlihilll'41u~ l!" 111"1'11)" ,1,flln,,':.1.IIi\rn UITJl1ii IU 1 

-;: 'lil l1l'fl \J " "\(>"A ~" )H.. .n~;; 1 1 n,': l" ,Q-1"UI'I 1J \'inn\011,('I'1 1! 1.( 

l 

-' ., J ,; J :'> : I ., 1 J o,16S 

; .
-.-----------------1-- -~ - - - 1---+ - -+- 1- ......+--r--1- - I--I- - r  i - -t--l-  I- --I"- - [ 

HI l :.~!-ntl1'\lI\Il\IO\.lftnu ii-I';' lUJ\uIl~rrll .I ~ J " ~ .' ·1 ~ 

U.bbb.. 

~lnm'lfl<Ul.:J<fI'U~:;l~'U1~-h f1:; Ll'U'Ue-IflTdlJA1Lu~ tJnl~Ud:;LiJ'Ue-I~~ln ,xloUB nl~BmlJ (A(i) 

lU'UA1Li:l~tJ Al SD) LLfl:;nl~U1V11~~(i)nl~ (~(i)LU'UfhLi:l~tJ Al SD) ~A1LQ~tJ1'Ud:;~'U~~lJln AB1~ 
f1:;lL'U'Uh;~lnll 3.50 1'UlLI'i61:;trl<UB 1(i)tJ~(i)~lnl'l~ll'U'Ul~lJ 5.00 

~1.1 oUm?1'Uml'U:;L'W:lJL®lJ 

- ~:;tJ:;llm·lffi"'nl~61.:J~'U~~mJl Case Study m~~llmB~l",uBtJ 1 l'U b~t)1~ 
"'lm~()~n'\jl~ltJ61:;LBtJ(i)M'IflB"'lJm~ ;rt.:J~:;lu'U'\J"l~1tJ'1lu1'Unl"lu11'\Jlll'ldlnhYim?1'UmL'UlAV11'U 

nwvill'111'l'1leJ'\J 

.. 


• 
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~ . 
- mJlJn1J~(;1n'ilmJlJmh;jl'im~tl;j lVitlnJ~I'\\Jl~€JtI~;jfllJ/'lJlJ'lJtI 1~€J~1;jA€J(J. ... 

l'UtlAtltJltJll~~ ~;jVtl 
- l~e:)'Vn ll(l~;jltl~1~1\Jn\JJ~tJ~llm1lllVllJ1:::?1lJntllVh~fllJ flT'il~lJllm1UnlJ 

AVl nT'iU1n't·n nlJ'v\'1;jltll,xlJ1n~ul~Jl~vhlV11ll1~llUU~~lvh~mJ ~;j8;j1llm-:JnumllJ~v-:Jn1J 
~ v ,d 

'Uv;j~ b'IJ-:J1Ul'Vl1'VlmJ 
" 

- €ltJlnl~'lll-:Je:rlJmllJ~ lJu'VlUl'Vllun1Jl~fIlllJ~lJ1f1frhd 
"" " 

- €ltJlnl,xl~lJe:r~ilfllllJ~l~mn'UtJltll~ €lU1'VltJ m::: 'illtl hJLlvl~~ n~lJl~lJ~tI 
\J \J • 

- €ltJln1,xl~lJllm1tlnT'i.a'nmlJe:r€l~ml'1m~lJlJ1n~u l~€l?11lJ1Jf;)tltlnLl'U'Ul,xm-:J 
" " 

n'UfIlllJ~tl-:JmJ ll~:::l-Ull'i1~'l&1mJlJnl'JH-:Jlu'U€J-:J~ml'1tJlJl n~-:J~tI 
- 'UJ'Jmn1P1~ llvlvrtl~nlJ'vhnu1llA€J(J?1:::mnLvh1VI~ 1v1ll6'1'1;;r:I1'1(9ltlun(l1'lAtI 

5.1 .2 lInJVll~lnVl;fftllL~~LL'UJ'Vl}:mQhJ'uQJVll 
1) f1J ru~m~ (>] -un ~f1'I:lllJ1 'ill nVl~ltJ?1rnUtl v1" ,,~~€J'I~Vln" mJlJ~?1~l'lfllllJ~ 

\J 

~n JllJO;j~~;;ntJ~CJ~nJJlJ lVi'€l1~?l1lJ1Jf;)~llJvlln"nJJlJv1lJuJ:::~'Vl6[1TWlJ1n~'1;fftl 
2) nJ runlJllU;jfl~lJ'I.jl)u~mJ 1llil m'ill'J~v1lJfIlllJl~tJ1'IJ1 t:klv11tlUltll~'€ltl1 'Vltl 

fl'J'U'Vln n~lJ en"lJfIlllJ"~ lUU~tl'll,xe:Jl"1'J cJ'VhtlJtll'UU~U1n~l~lWr'U'Vlfl n ~lJ l~ €JfllllJ f;) n~ tl-:J 
"I , " '\J 

lL(l~fllllJlutl1'lI1~1Um'l€ltlflll'U'U 

• 
5.1.3 CJ(jfllllJV1';j~cl"/lh:::~'Uh 1Um'i"b-tlliuJnlln'J)lJ 

- 1ti1tl'lr1f1l1lJ-n Vlll lDVll~tJ~P1lJ l~tJtI~tltlflillJl ~'Ue:rilUJ:::?1UflTHlJ(9l'l-:J
\J \J \J 

c::. ~ d I 1 ~I IVdd 'V 0 d I 

- l'VltJlnJ liJtI~flfl~'Vltll?1t1 " ll(l~ l utl~'VllJfIlllJ~ fIlllJ'lJltllt:kll J tl-:J (9l 1'1 "1 

- lUUn"nT'ilJ~~ i1'l1'J~hJ'lJU m'li1n1'J~Vltlcil-:Jl'im~tl-.1 
- lUtlm'Jf1'j:::~tl1?l€llJfl11lJRVl 'lJltlRVl lVimnVlll Ulfl11lJRVl hilll"1 

dd %I 

- 'U"iJcnml'1 lln~?1rntlV1lJfllllJlVllJ1~"'lJ e:JlVlTm(9ln~lJv 

5.2 'li'eJ~ 'li'm~tJ'lJeJ~n1'J~~n1'H)U)lJ 

i~ 1vllln 

- mfi~l-tll~llJlfl'J-.1nl"i1~fllllJ6'1t1hmn 

- mfi~l-tll~llJlfl'l-:Jn1'lilfllllJVlmnVlmtJ LVlmu~l~'lll-:J"lnLbVI~-:Jvll;j"1 
- m:;mtlm'Jl~ tJtI~~llJnU'1Jtl ':l'U~(9l UflP1fl~lll(l:;UnL~tJtI n'U'Ul'l 

\J 

- CJnffi~"ln m"ivllLfl"i-:J m"iv'UJlJl;U;j'lll)u&1m "i lUU-tltlb6'1Utlblu~v1'i1:::tIll'lI~mJ 
H·nu1um"ii~tll'itl1U 

- 6'1mU~Vl-:Jlull~~'ll1'l~ilulrun1"i ilmllJlVlm:;I:IlJ "illJO-:J~~~ltJ'VliJVllUtlflU1u 
\J \J IV \J 
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- 1'l'U~ fh~-lr1m'lh:!'\huL~'iJ'U1VltJ'iJU"llJl,)f1lJl~m:J'iJ(1lLLj;1~L~llm1ll~ m1llLoU1h 
~ ~ 

1'U L'VII'lUI'l nl'J'IJ-rU'\J1-lth'Ul~ 'iJ'U1VI tJ 

- lu'UnlJo5'(1lnl,)l~tJ'UnlJ"'iJ'U'UElni:1f1l'U~~l!ilC-J(1~ ,. . 
oUm~fl1!ilLLn 

- ,)~t:J~LJm~\llnVl !ilJt:J-lu'lJJ~lJlru~\lln(1l 
- l'iJnG11Ju')~n'iJucJ-lbjlYltJ-l~'iJ 

- m'Jvhlm-lnl'JElUJllL:n-luBu~m'J ~oUmhn(1lL~v-lLJm1'UmJloU1~Jlln~m'Jll 
'U€l-lL~1'U v-lU1'U~hj(llll l'Jfi €l ci 

~ 
~J:!J u1m~n1'U.rr'U (i1 €l'U El VnlLuul!il€l U1\l ~ 'iJ L~ El-l 
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