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"' 1. Vl~flfl1jLL~::LVI~F.J~ 
.<') G/ ct&" .J I I~ :-1 ')' .d.v o.J' .J 
b~ '1'1 fl 'l '1 "'1 fl~ 'J..l 'l L ~ 'fl~ '1:; LL~ ~ 'fl'l LL~'J..l ~'J..l" L U 'J..l L ~ '1'! fl'l '1Vll0l ~Vl 'l~ 'J..l L ~ 'fl -;:q'J.,l'f)'l~ '1 ::'1 1"6 

L-;:q'l'"Ji:l~~'fl'l-;:q~ L~IOl~'1::'J..l'l'l L'~h~~tl~ ~'1::'U'1~'1'l~ll'J..!'lt1 L~'fl~IOl:; t Vf~-;:qfllJfl'1~'fl'l~I:J'fl~'U'J..lyf'J..l~-;:q'l 1~ 
"' "' 

(P}'1::VI'I!n~" ~'"J'l~~'l ~'lJ~'fl'l ~'J..l1ii J1 LL~::~'J..l ~" L U'J..ILL VI~" ~'J..!J'l~'ln'l'1 LL ~:; t Vi~ -;:qnlln'1 LVI~'lJ'J..l 
-;:q'l~'l'1t1~'l'1'ln~'fl~1~'fl~'l'lLVI~'l:;-;:q~LL~:;~'l~'J..l LL~::L~'fl 3 (P}~'l~~ 2551 ~ru:;1'~~'J..l(P}~1~'fl'J..l3Y~LL~'J..l 

"' q ~ q 

LL3-i'UVJ l~'1'lfl'l'1 "1'n~J'l L ~'fl~'1::LL3-i~'fl'l LL~'J..l~'J..l" '1::\:J:; 4 U (~. ~. 2551-2554) L ~'fl~'l LlJ'J..lfl'l'1 

'tf" L -;:q~ ~ -;:q ~ 1" ~ ') 1 ~ L ~ ~ LL ~"tv; tJ '1 :; "6 1 "6 'J..l ~'f) ~ t 'J..l vr 'J..l ~ u 'l ~ 'J..l ,r 'l 1 v; ~ ~ ') 1 ~ -r fl LL ~ :; VI ')" LL VI 'J..l 
"' 

Yl1'~1:l'lfl'1n'1'1~"6'l~ t~I:J~vr'J..l~~'lLlJ'J..l'l'l'J..l 10 ~~J1 ~'1'fl'U~~~vr'J..l~ 6 ~"VI~~ 1~LLfi LL3-irl'fl'l-;:q'f)'J.,! • • 
Lni:J" t V13-l Lni:J" '1'1\:J 'IJ 'l'J..l ~~ ~ t ~n LL ~::~ (P}'1 ~ (P}\1 LL ~::~VI'IJ'"J I:J'l'l'J..l~vhwih~ L u'J..l~tJ '1::-;:q'l'J.,l LLtJi ~:: 

~'lVI~~(P}'l~~'l~Pl'U ~Pl'ltl ~'fl fl'1~'tf'l L~~fl'l'1Lfl~ (P}'1 fl'1~"6~tJ'1::Vl'l'J..l fl'1~1j"lf'lfl'l'1 L fl~ (P}'1 fl'1~tJ ~.ff(P}1 • 
n'1~'tf" L~~-;:qVIn'1ru LL~::n'1~~ \PJ.l'J..l'l~~'J..l Vl~'liOl'lflJ'J..ln'1::Vl'1'"J" L n~ (P}'1 LL ~ ::-;:qVI n'1 ru1~ ~'fl'UVI ~ 'li:J 1 v; 
L n~ (P}'1 LL ~ :;-;:qVI n '1m LLI'i ~:~'!VI~~ L U'J..l~tJ '1 :;-;:q'l'J..l'l'l'J..l L 'J..!Vl fl~'lVI ~ ~ LL ~:; L Vi -;:qt1'lU'J..l1j~mL~::~ \PJ.l'J..l'l "' . 
.J' .d tf 0 "' .de;,> ')' cV d' &" .d 
~'J.,!VJ-;:q'l ( 'fl'l ~fl'l'1~VI'l"6'J..!) Vl'lVI'J..l'lVl b 'J..l ~'l'J..l:: ~ ru::fl'1'1~ fl'l'1 LL ~:; L ~~ 'l'J..l fl'l'1 L~'1'l fl'l'1 "'1fl~'J..l'l L ~'fl~'1:; "' ~ . 
LL3-i~'fl'l LL~'J..l~'J..l" l~ 1:J ~'UVl'U'lVJVIih~L Vi ~'"J'l~~'"J~ fl'UVI'IJ'"JI:J'l'l'J..l~ L ~I:J'"J~'fl'l~ ~Yh LL~'J..!UflU~ fl'l'1U '1::"9'1U 

" 'U tJ '1 :; ~ 'l ill tJ '1 :; -;:q 'l 'J..l JiJ 'l 'J..l ') I:J ~ ') 'l ~ -;:q :; ~ ') fl L 'J..l fl 'l '1 (PI '1 ') IOl L ~ I:J ~ fl 'l '1 ~ 'l L ll 'J..l" 'l 'J..l t ~ '1" fl 'l '1 ~ 'f) " 

~ru::fl'1'1~ fl'l'110l'lfl'tf'"J'J..l fl ~'l'l ~ ~ (P}'l~ ~ ~fl'l'1 ~'l L lJ'J..l'l'l'J..l(P}'l~ LL~'J..!UflU~fl'l'1 ~~tJ'1:;"q'~ -;:q1tJ ~ ~fl'l'1 

~'lLlJ'J..l'l'l'J..l~'fl'lVI'IJ'"JI:J'l'l'J..l~ L ~I:J'"J~'fl'l LL~:;~~vl'l'1'li:J'l'l'J..!U'1::~'lU L ~'fl'tf'l L VlVI'IJ'"JI:J'l'l'J..l~ L ~I:J'"J~'f)'l '1')~~" 

~1'\! fl'1'l"6 L ~~ 'l~ fl '1'1 LL ~ :;~1'\! fl ~ '1::'1'1"6~'! 

UIOliOlU'J..lvf'J..!~L~'1'lfl'l'1 "1'n~J'lL~'fl~'1::LL3-i~'fl'ILL~'J..l~'J..l" L'J..!vf'J..l~1'u~~"6'fl'UvY'l 6 ~"VI~~ • 
'tf'"J'J..l 1 Vlf1 1 ~"'fl~L 'J..lvr'J..l~ L ~ (P}-rfl~'l~'J..l'fi.ff(P)1u 1 LL ~ ::'flVJ I:J'l'J..ILL vl'l"lf'l~~'f)" fl'1~'flVli:J 'l'J..l LL vl'l"lf'l ~ .ff(P}1U'l LL~:: Otf \1 q q q 

~'J..l~vh u'fl I:J ~~'~~'1'l~D'1tJ '1::-;:quuqJVI'l L~'f)" ~VJ~~ ~'J..lv1'ln'J..ILL~::n~'li:J L u'J..l-;:q'l L VIIPJ~'l ~'lJ~fi'fl 1 Vi Ln ~ 
~'"J'l ~an~ LLiJ'l'1 ::VI~'l'l.fl'l ~tJ '1::"6'1"/f'J..! fl'UVI'IJ'"J I:J'l 'l'J..l '1'l"6fl'l'1~ L ~ I:J '"J~'fl'l (P}~'fl ~ ~ 'l L ozi'J..l VI'IJ'"J I:J1J'fl'lfl'J..l1'fl~'l 

U'l~'fl'lfl'1~U'l1ii Vl~'f) L~ (P}-rfl~'l~'J..l'fi.ff(P}1U'lLL~:;'f)VJI:J'l'J..!LLvl'l"6'l~~'f)'lfl'1~'flVli:J'l'J..!LL vl'l"lf'l~ .ff(P}1U'l LL~:; • • • 
~'J..l-6~"6 L U'J..l~'J..l ~" LU'J..!VI'IJ'"JI:l'l'l'J..IVI~n~1'u~~"6'fl'U ~ LL~~'l'J..!VJ1'~1:l'lfl'1n'1'1~"6'l~ ~u L ri'fl..:JIOl'lflU'1::L~'J..l . "' 
L~'fl'l~Vl~~~'J..lvl'ltl'J..l~-;:q'l LVI(P}~'ll0l'lflfl'l'1 L-if~~'J..!L ~'f)fl'l'1Lfl~(P}'1fl'1'1~~"'tf'"J'J..l L Vlf1 l L U'J..lvf'J..l~~'f)~t 'J..!L~ (P}U'l . ·~ "' 

'fl'J..l1'n~ LL~::tJ'l-;:q"')'J..!LL vl'l"lf'l~ v11 1Vi L~'lVIih~~u n IVI'lVJ'l" ~'l'J..lfl'l'1~~n'l'1 ~ LL~ LL~::u'fl'ln'J..!VJ1'~mn'1 . ·~ "' 
• '7"' .d A')' .d v &' .d o ~ .oe! ..J' 6,) a v .cLa d" .d 

1.J1 L~Vl~ L 'flfl'l-;:q~m.J fl1fll0l'lfl'1'l~D'1 L ~'fl LL~'"Jtl'l'l~'J..!VJVJ'lfl'J..!L ~ ~ ~ 'lfl~'J..l L 'J..l~ ru::L~I:l'"Jfl'J..l'1'l~D'1VJ ~~'J..!Vl 

vl'ln'J..l L'J..!L~ (P}U'l'fl'J..l-rn~ LL~::u'l-;:q"')'J..ILL vl'l"lf'l~n ~'l~~'"J'l~~'J..l h L'J..!fl'l'1U'1::fl'fl'U'fl'ln~ Lfl~(P}'1fl'1'1~ • 
L ri'fl'liOl'l fl (P}'1::VI'I! fl ~ ~ 'l L -;:q~ 'f)'J..l fh~" fl'1 :;v] 'l ~ ~ fl f"lVI ~'li:JU'l1ii~'l'fl'll0l t1 fl~'U fl ~ ~'l L lJ'J..l~ ~VI~'fl t1 fl ii 'li:J 

~ \1 q \1 

'f)'f)fll0l'lnrf'J..l~v1'ln'J..l t~I:J L~1m'h~~'f)"-r~ 1~VJn~ru:: ~"tJ'1::L~'J..!IPl"n~'l'"J 1~fi'fl tViLn~ ~'"J'l~ 13-1 L~'l tiOlLL~:: 
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'C{~'l'l rJ')'l~~ ~ LLli'l'J:'VI~'l'lfl'WL~'f:m ~ 'l fl'l'J LL ntr qj'VI'l~fl ~'l')~'l~ 'l'l ~'Wtl~'l L U'W~'il'lil fl'l'J')'l'l LL~'Wfl'l'J 

r.r~fl'l'J~~ L ~'ill~l 'Wfl'l'JtJ'J:fl'ilU fl'l'JfK ~~'W t~~')'lvtih L~I:J')fltJ ~'l~ rJ')'J'Yhvt~'il~'l L U'W~'il'l'Yh l VlU'J'J~ 

Ltf'lvt~'li:J"lJ'il'l1'~tltl'J:;'C{'ll"l~rK'l1~ ~'lfl'l'Jr.r~fl'l'Jfl'l'J l~~ ~'W'Yhfi'W~')I:Jfl'l'Jfhvt'W~"lJ'ilU L "lJ ~ LL tJ~'l~~'W • 
vhn-w ~1-w fl'l'J t~tJ 'J: t u'lftl~vhn-w"ll'il'l'J'l~{J'J t -wvf-w~ L 1hvt ~ 1u (i'f)1~~ 1 L tl-w'fl n1)flvtri'l~~:·lh m~ ~ 

m'l~~~ LLli'l l~I:Jfl'l'Jr.r~vhLL~'W~fl'l'VI'W~"lJ'ilU L "lJ ~'Vf'W~'Yhfi'W"ll'il'l'J'l~{J'J ~'lfl'l'Jfl'l'VI'W~"lJ'ilU L "lJ~fl'l'J l~ 

~'Yhn'WtJ'l'C{'l ~ 'l'Jtl 'C{:;YJ'il'W l Vl L ~'W ~'l fl'l'J L tJ ~ I:J'WLL tJ ~'l"lJ 'il'l 'C{ fl'l'Y'l'n'J'J~'lf'l ~ LL ~ :;~'! LL ') ~ ~'il ~ ~'lflfl 'l'J'Yh 

fl'l'JLfl~~'J L"if'W rJ')'l~'il~~'C{~tJ'JDl"iJ'il'l~'W ~fl~tw:flil'il'lfl'l0l 'J')~ 1tJ~'lU~r.ri:J~'W"7 ~'l'Wtff'lrlmL~:; 
q cu cu J 

1'\PJ.l'Wn'J'J~ "ll'WUn'J'J~Lilu~tJ'J:L~rn L'WLLI?i~:;u~L<Jru1~ (Singh and Dhillon, 2004) t~u,k<J1tJn'l'J 

fl'lvt'W~"ll'ilU L"ll~vf-w~vhn-wi:lu~ L~fl'l'J~'l'J'J~~n~ L~'l~il0f'l'C{~{ (Global Positioning System) ~'lLU'W 

'J:UUfl'l'J~'W'VI'l~'l LL 'VItJ'l LL~:thVI'l'l~')I:J ~'l') L Viu ~ l~I:J l~rl~'Wrl'J'l~~~'l rl'J'l~ I:J'l') rl~'W'ff'W~'lil rl'J'l~ 

L~I:J'l~'J'l'C{'l ~'l'C{'l~'l'Jt~L~u'iln~'lLLvt1l'l t~mr~ t-war~ L-w'J:(P]urJ<J'l~t~n~'il'l 10-2o L~~'J LU-w"J:uu~ 
~ ~ 

~'il'l'il'l~m{qjqj'lill~'l'J LVii:J~ GPS l'Wfl'l'J'Vl'J'lU(i'l rl'l~n~u'W'Vf-wth l~fl'il~'l'l\Jfl~'il'l ~'ilaqj~~1~ 

'C{'l~'l'Jmh~'lL~'l~'J:UUflil0f'l'C{~{'C{'l'J'C{'WL'V10l (Geography Information System) 1~~1:J~'J'l 'VI~'il 
~ ~ 

'il'l~~:;tJ'l'J:UU GPS L ~'l~'ltJ'J:I:Jfl ~1~nUfl'l'J~'l'J')~ LL~:fl'l'J'Yh LL~'W~ 'VI~'ilfl'l'J~'l'J')~'J:I:J:; 1n~ l 'W • 
fl'l'J~~'l'VI~ ~'VI~'il ~~'l~ n~ LL~'W~ fl'l~tl'li:J'Vl'l'l'il'lfl'l0l 'VI~'ilfl'l~tl'li:J ~'l') LViu~ L ~'ilt!'l1tJ L tl-w~'il~ ~ 

• 'II 

tJ'l L~'ll 'W'J:UU GIS ( 0l'W~flilfl'l r1 L 'V1 r1 l 'W l ~~'il'Jfl'l0TLL ~:;fla:i'C{'l'J'C{'WL 'V10lfl'l r1~:1''W'il'ilfl ~vt'l1)'Vli:J'l~I:J 
'II ~ 'II 

U'J~'l. 2552) ~'l LU'W'J:uu~'il'ilflLLUUL~'ill Vi LL'C{~'l~n~ru:"ll'il'l~'il~~ L'W'JtJ LLuul?i'l'l"'l L"if'W ~'il~~ 
'II 'II 'II J 'II 

'Vl'l'l~'l'W~'l LL'J~~'il~ LL~:'Vl-r~I:J'lfl'J (Environmental Information) 1~ LLri ~'il~~'Vl'l'l~'l'W'Vl-r~ l:l'lfl'J~'W J1 
~ 

LL~:th 1ij 'J')~ ~'l~'il~~'Vl'l'l ~'l'Wtff~rJth LL~ :;rJ')'l~'VI~'lfl'VI ~'li:J'Vl'l'l~'Jfl'l~ 'il'l~~:;'C{'l~ 'l'Jtl'VI ~'li:J 
'II 

'J')~(i'ln'l'J~~~'l~ LL~:r.r~n'l'J~~~~~ Ln ~~-w t-w~'l LL<J~~'il~ LU-w~-w ~'il~~'Vl'l'l~'l'W'C{'ln'l"JrutJLfl r1 
'II 'II 

(Infrastructure Information) 1~ LLri ~'l'fl'l'W'JI:J rl'J'l~'C{:;~<Jfll?i'il~'W~~ L 'Vl'J~~v11 Ylrh J'ltJ'J:tJ'l LL~:; • 
Lrl~'il~'li:J~~tffqJqJ'lill~'il(i'il LU'W~'W ~'ilaqj~~~'W'VI~'il~'Vl~U'W~~'W (Cadastral Information) 1~LLri 

"lJ'ilU L"lJ~rJ')'l~ LU'WL~'l"lJ'il'll'W~~'W 'VI~'ilfl'J'J~~'Vlt~~'W LL~:fl'l'JrJ')tJ rl~fl'l'J l~~~'W LU'W~'W ~'il~~ . ~ 

L0l'J~~n~LL~:tff'lr1~ (Socio-Economic Information) 1~LLri ~'ilaqj~~L~I:l'J~'il'lnutJ'J:'lf'l'lf'W vt~'ilL0l'J~~n~ 

n'l'JtJ'J:n'ilu'il'l~~ n'l'J~'ln-w n'l'Jn'J:~'lufK<J"ll'il'ltJ'J:'lf'ln'J 'J'lu1~tJ'J:'lf'lfl'l'J 'il'l~'J')~(i') 

~~tJ1'1PJ.l'Wn'J'J~L'W'lf~'lf'W vt~'ilrl'J'l~L~'il LU'W~'W (n'l-E'u, 2541) • 
-w'iln~'lnrl'n'l'J'C{~'l'l rJ')'l~ ~'l~'W"lJ'il'lfl'l'J t~~ ~-w n1'J-0' \PJ.l'W'lvf-w~n'l'J~'ln-w t Vi"ll'il'l'J'l~!J'J t -w 

vf-w~ LL~:fl'l'JU~'VI'l'Jr.r~fl'l'J'lf~"lf'W fl 'l'Jr.r ~~'l LL~'W"l5~"l5'W (i'f)1~~'l L U'Wfl'J:U ')'W fl'l'Jvtri'l~ iltJ'J:; li:J'lftlL ~'il • • 
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Q...l ~ G) ~ ~ A'.c:i I (}I 6,)'11 '11 &' .d.G) 
tJ fl rJ"j'fl'J"lJ 'fl'l~:J..I "lf'W Vl'l'W'W b 'W fl 'l"j Y'l fl~ 'l rJ"j'J'\.J~'l ~'l b'W'W fl'l"j b "lf"j~UU ~'l'W"ll 'fl~ ~ b~'l'lt'l 'W'Vl b 'W fl 'l"j bb 'tfVl'l 

lPl'l bb Vl'l-.l'l bb~~"ll'flU b "lJ IPl bb tJ~'l~ ~'W b ~'fl'tflJU'tfli'Wfl'l"jiU brl~'fl'W l 'Wfl'l"j bb fi1 "ll1J qj'Vl'l~'Vl~~ ~Wrhfl'W l Vf bb fi 

.J' .d')' V ~ r .d I I ~ 6)'11 g., .J' .d .d 0 i.1 ~ ~ 
'lt'l'W'Vl brJ"j'Jfl'l"j ""jfl~'W'l b'lt'l'fl'lt'l"j~bb:J..I"ll'fl'l bb~'WIPl'W" bb~~ b"lf"j~UU~'l'W"ll'fl~ ~ b~'l'lt'l'W'Vl b'lt'l'fl'W'l b'tf'W'fl"ll'fl b 'Vl~~"j'J 

~ b~~'HlU~ ~'Wvhn'W"ll'fl'l \Pl'Wb'fl'l 'tffl'l'lt'llVJ ~"j'H-l"ll'fl'lvr'W~'Vhfl'l"j b fl~ \PJ"j fl'l"j t-lfdJ'W'Vl~fl~'l'Wbb ~~fl'l"j 

bb'tfVJ'l IPl'J'l:J..i~~'ll ~~~~~'J:J..i fl'Wbb fi1 "lJUqj'Vl'liK'l n'ti'l'JflU'Vl'l-l'J ~'l 'l'Wfl'l r~-r~ "j'J :1-1 ~'l fl'l"j~~r.r VJ'Vh bb~'W~:J..i"lf'W 
bb ~~fl'l"jU~'Vl'l"jfl'l"jtJ fl rJ"j'fl'J ~'l'Vl'\.l'J~'l'l'W"ll'fl'l-r~~ b ~ ~ 'J~'fl'ltl'l 'tf'l:J..I 'l"jtl~~~ lolf"j~U U ~'l'W~ 'fl :1-1 ~ b~'lyf'W~ 

~ ~ ~ 

IK'lfl'i'i'l'J b ~'flfl'l"jr.rVJfl'l"j ~ bb~ bb~~U'fl'lfl'W'Vl-r'lt'l~'lfl"jtl'l 1~ 1~'fltl'l'liV1 b~'W:J..I'lfl~'li'W LVJ~ ~'tf:J..I ~'tf'l'WflU 

fl'l"j~fl~'l'Vl'l bb'W'J'Vl'l'll 'Wfl'l"jr.rVJn'l"j 1P1 bb~ bb~~u'fl'l n'W'Vl-r'lt'l ~'lfl"ju'l1~"ll'fl'l bb~~~Yi'fl'l~'W ~'l'Vl'lflfl'l"j 
~ 

~'l b il'W'l'l'W l 'W-#'lfl'l rJU"j~"lf'l"lf'Wbb~~fl'l r~-r~'tf'l:J..I 'l"jtl fl"j~'Vh 1~'fltl 'l'l rl'JU ~fl'W 1 tJ U'Wvf'W~'l'W"ll'fl'lfl'l"j 

tJ"j~iltJ"j~tJ'fl:~-~ fl'l"j~ ~'J'W~'J:J..I"ll'fl'l~:J..i"lf'W bb~~r~'J'l:!-1 b ~'ll~~'lfl'Wbb~~n'Wbb~'J Uqj'Vl'l b~'fl'l~~'Wvhfl'Wbb~~ 

fl'l"jr.rVJn'l"j ~ bb ~ bb~~u'fl'l n'W'Vl-r'lt'l ~ 'lfl"ju 'l1~"ll'fl'l"j'l~!:P L 'Wyf'W~Lr~"j'lfl'l"j "-rn,JJ'l b ~ 'f)y.j"j~ bb~"ll'fl'l 

bb~'W~'W" ~'l ~ rl'J'l:J..I dJ'W 1 tJ 1~~~~'tf'l:J..I 'l"jtlr.rVlfl'l"j bb fi1 "lJ l 'Wb d'fl'l ~'W~ 'J ~~:1-1"6'\.Jbb ~ ~'Vl'l-l'J ~'l'l'W"ll 'fl'l-r~~ 

b~~'J~'fl'lfl'l~ t 'Wvf'W~ ~1n ~~fl'l"jr.rmh 1r~"j'Jr.rVJvh~'l'W~'fl~~"j'l~ bbtJ ~'l bb~~fl'l"jr.r~Plvi'lbb~'W~fl'l"j t-lf 

tJ"j~ L~"lf'll~~'W L 'Wyf'W~Lr~"j'lfl'l"j-rn,JJ'lb~'fl'lt'l"j~bb~"ll'fl'l bb~'W~'W L 'Wtl 2556 bb'tfVJ'll Vi b~'W~'l'Vl'lfl'Vl'l-l'J~'l'l'W 
.d .., "" '? .J' .d'? •'?"' '? '? ' .J' .d 0 "" .J' .d ' 
'VJ"jU ~ IPl"lf'flU V1 bb ~ bb ~ ~"lf:J..i"lf'W b 'W'It'l'W'Vl b:J..i b'Vl rl'J 'l :1-1 'tf'W b ~ b 'W fl'l"j'J'l'l"ll'flU b "lJ IPJ"j~'Vl 'J'l'l'lt'l'W'Vl'Vl'lfl'W bb ~~'lt'l'W'VIU 'l 

~ q 

~~fi'fl L Vi LflVJUqJ'Vl'lL 'Wfl'l~'Vl~'l ~PJ'l:J..I :1-11 ~n-#'l'Vl'ln~ fl'l"j~'l b'tf~:J..Ifl'l"jtJ ~nvh t Vi b 'Vl:J..I'l~'tf:~-~ nu'tffl'l'lt'lvf'W~ 

bb ~ ~ r~ ru 'tf:!-1 u~ "ll'fl'l ~'W~ ~ b U 'W ~ fl bb 'W 'J'Vl 'l'l'Vlri'l~ ~ ~ozf'J ~ ~ V1 fl 'l"jU fl"j flU 'l bb ~ ~'Vl-r'lt'l ~ 'l fl "j fi"j"j :1-i"lf'l ~ 
q q q 

' ' Q 41:1 .QU.QQ L 

2. bb 1.1'l AIPIVI~'t:l!) bb ~~'1'11.1'l~t1VIb fltl'l"ll'iN 

~'fl~ ~ b~'lyf'W~~U'VIU'l'Vl'Vl'l'l ~'l'W fl'l"j b fl~ IPJ"j bb ~~fl'l"jr.rVJfl'l"j'VJ-r'lt'l ~ 'lfl"jfi"j"j:J..I"lf'l ~ b ~ :~-~i'W'fl tl'l'l 

:J..I'lfl bri'fl'l~'lfl'tf'l:J..I'l"jtJ"j~UUf'l I'Vl'lbb~~~fl~fl'l'lt'll 'Wvf'W~ bU'l'Vl:J..I'l~ 1~ ~'l ~'fl'l'fl'l~~fl'l"j/'j brJ"j'l~~"jtJ bbUU 
q ·~ ~ 

fl'l"jfl"j~~'l~ liJ'J b~'lvf'W~"ll'fl'l'fl'l ri'tJ "j~fl'ilU ~'l'lj "j'J :~-~-#'! r!'J'l:J..I-ff:!-1 ~WB"ll'fl'llii''J bb tJ"j b~'lvf'W~ ~ ~ fl"j~'VJU ~'fl 

'Vl-r'lt'l~'lfl"j ~~~~\Plbfl~\Pl"j ~'lb~'fl:J..il~'l~'l"j'l~ 1~ r!'J'l:J..ILU'W'fltl"ll'fl'lbfl~\PJ"jfl"j-#'J"j~UU Lri'fl'l~'lflfl'l"j 
~ 

'1 brJ"j'l~~~tJ bbUU b~'lyf'W~ irn~~b~~ l Vi b~'W~'l~'fl~~~~'l~qj~ b ~~'J~'fl'lflUUqj'Vl'l bb~~fl'l"jr.r~Plfl'l"j"j~UU 

bn~ \PJ"j L'Wvf'W~ bU'l'Vl:J..I'l~ b-d'W fl'l"jr.r(Plfl'l"j"lJ'fl'l bfl~\PJ"jfl"j~1~ b 'Vl:J..I'l~'tf:~-~ 'Vl~'flfl'l"j'J'l'l bb~'Wfl'l"j t-lftJ"j~ 1~"lf'll 

~~'WYil~\]fl~'fl'l IK'l,r'W~'l b U'W.ff'WIPl'fl'W'Vl~fl.ff'WIPl'fl'W'Vlri'lL 'W'11ifl'l"j~'l"j'J~fl'l'J~"lf'WU'Vl bbUU b ~'ll9i'J'W (Rapid 

Rural Appraisal: RRA) (b:J..i1i, 2545) 

fl'l"j'lt'lm~'l:J..i'\.b"j~UUJJ~'tf'l"j'tf'\.Jb'Vll"l (Geo-informatics system) :1-i'llolfb~'fl~~'\.J'l"j~UU 

~'l'W~'fl:J..I~b~'lvf'W~ (spatial database) b~'fl lolf'tflJU'tf'W'Wfl'l"jlii'VJ~'W L~ L'Wfl'l"jtJ~n~"lf ~'floW'lb'fl'lb'Vlrl L'W 1~~ 
cAA 1\J q qJ 

fl'l"j-ru~~'fl~~"j~~~ 1n~ (remote sensing) 'tf'l"j'tf'\.Jb'Vli"'JJ~ l"l'l'tf1Pl4 (Geographic information system) 
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9 

flt.~U~~t.~kl.lj 1~11 ~fl~k1.1~UY1.Ll:~~11 lj 1~11 
' 

~t£Y1.L !:1~@~\'1.~ ~~@~~ G,~~LU~~ 11\'1.~ ~t1-.!7.flp~f1Eol ~LU ~Y1.t-:111 L );A~~~J.,?UL~UG,\'1. ~ L.!l.li~~!!. t·m~~ tJ 11 ~~ 

.. b 

@~J11A.~~U~t-:1~~@~1 \'1.~~~~@\'1.[;}1 liLt.~ t$L~ 1 !JL.!l.~l ~~~M.LlJft!~ li~1@~1 Y1.~~Eol ~LULY1.t"M~Y1.t-:111~Lt. 
I II I I I I 

~LU Y1. 1 ~LIA.t.\'1.11\'1.1} 1.!7. 1 ~ ~ 11 Y1.L&' Y1.M.~ ~m ~\'1.1} 1 f1 1 L \'1.@ M.1Y1.L 11~~ ~11 ~@~IlL J1!!.L lj ~~@~L~L~ 1i lA. IA.Y1.M. 
~ ~ "4 r ~ ~ t... o F "' · til' J:7 F F tF 

"' fP lb l'b 
~~1 ~ li@~Y1.L~ f1~Y1.l~g,~l ~t.~kl.lj 1~11 ~fl~k1.1~UY1.Ll:~~11 lj1~11 ~t£Y1.Ll:~@~Y1.~~~@~~ G,~~LU~~11Y1.~~ 

' ' ' 
E-l~LU~~m~Y1.L&'LY1.t"M~ ~H:@~J1~1~t.~L~~LUL);Afl~1 ~kl.l~fl~1~~k1.~~ ~@,18@lJ1L~ ~gG,f1~11LJ!l ~!J~kl. 

.. b 

lj1~11 ~fl~k1.1~UY1.Ll:~~11 lj 1~11 ~t£Y1.Ll: ~g~Y1.11Y1.,!7.1i,!l.~G,~~~ fOLU1 ~LUG,~ 1\'1.~ ~Eol ~LU~@~Iig~Liikl. 1 liLt.~ 
I I I I 

~~11 ~~f111Y1.!l~f11 ~LUJ11111 f1tLfOLU~~LUY1.lk-11A.1Y1.g~Lg(JIJ~~1 \'1.1 ~ lA. 1Eol (Lvg0) ft!~~M.~M.11 Y1.p. 1 ~L~@!J~ 
' 

\'1.~ ~t1-.!l.fl1 ~~ f1Eol ~L U Y1.t-:111 ~Lt.~~ 11 ~UL fl M.~ IA.~LU~ ~~LU Y1.L ~Y1.lt1-.!l.fl1 ~~ f1Eolf11 qt@~ 1 ~ H:g, ~Y1.L&' 
' ' 

LY1.t"M ~~LUY1.l (t\60iOUL.pa 1 S)!l0WJOJUI-Oa8) )!.11A. 1Y1.g~Lg(JlJ~~1 \'1.1 ~ lA. 1Rol..~U fl~~f1~LUJ1~ki.L~ 

(SI8) ~~gLk-11ilJ ,. ..,. 
.. .. 

k-11A.1Y1.g~LgJ1J1~~fltJ~ ~Y1.~~~1Y1.l ~li@~~t-:1 ~~g11~~11 ~~L~~1 ~~LU!l!J~ ~M. 11 ~~ki.~~Y1.lP.1 flt.~UU~fb~LU 

tti~LUY1.LljgJ1_1!~@~~~g,g~M.LlJflLU~LIA.~ft!fOLU~flLJ1~@ ~M.11~~ki.~~Y1.lP.1 flt.~U~~t-:I~LU~~11U~f1~LU 

tti~LUY1.LljgflLJ1~G,f11 L!tU[j~H:g,~~UL~ ~~11 ~g11~~11 Y1.,{*1iL!J~ (JlJkt.ft!@ Y1.~Ljtft!Lii~f1 :k-1LUL@(JlJ 

~ft!fOLU~ LY1.~~k1.11~~11 LY1.~LIA. :LY1.~ULflM.~IA.~H:@~ Y1.9.~L~IiL!J~~~11 ~gliLIJ~J1~~~ \'1.~~\'1.9. :k-11A.1~~n 
l"'tl ~ I ~ ~ 1"'V tTi J"'V I"'V '1;:7 tr 1° .. .. 

(JlJM.LL.m~~11 M.LlJflLU~ft!fOLU~ P.1 flt.~UU~f1~~f111Y1.~~t1-.!7.flp~f1Eol ~LU~tJ..!l. ~11 ~1 ~M.11 ~~kl.~~ 
' 

Y1.lP.1 flt.~UU~fb~LU J1~ki.L~~1f11 Y1.lJ1 liLt.~ ~~L~~1 ~~LUG,~~~~ fl~1 ~t-:1 t$~~11 ~@~!Jfl!J1 ~ !.Y1.~~H:g,~~~11 
' ' ' 

M.LlJflLUY1.L~~LIA.~ft!fOLU~~~g11Eol~~H:g,~Y1.,& ~~flLiikl. U~kt.~H:@~Y1._g. (L) flt.~J1@U~~f1~~ ~M.11 ~~kl.~~ 
I l1i /1. I 

Y1.l ~U~~fOLU1 J1~ki.L~P.1 flt.~UU~f1~LUY1.l ~l Y1.~~~~LUY1.hgJ1_tbgEol @~1 ~\'1.~~~1 ~ H:@~Y1.L&'J111~~LY1.t"M~ 

~LU~~11~t.~L~~LUL);A~1 (£gg(:) ~ru~~~11 ~tJLlj~L~@tJ~Ufl .!l.~U~f1~LUY1.l ~l Y1.~~~~LUY1.hg11J:I.g 

@ M. 1 ( t\601 ou t..pa 1 
F 

S)!l0WJOJU!-Oa8) k-11A. 1Y1.g~Lg !J lJ~ ~ 1 \'1.1 ~ lA. 1Eol~ U fl~~ fb~L U J1~ki.L~ 

ULii ~L~@\'1.[;} 1 ~L.!l.li~~!!.~UL!l M.l-IA~LU~~~~11 ~~ f>LU 1 

~LULY1.t"M ~~~ 11 fl~~Y1.L~Y1.l ~ l Y1.~~~~LUY1.!JJ1~~U ~~ L~~1 ~~LUY1.l ULii~L~ @IA.L J11A.11t$ ~\'1.~~~ 1 ~ H:g,~~L~g 

~LU~G,~(b~ L~~\'1.~ li~1Y1.@~?1.J"Y1.lJ 1 ~~ ~\'1.~~~ 1 ~ H:@~Y1.L~~L~g~LU@~k1. ~~ f1 11 flL~~Y1.t-:111 L);A~~~LU 
.. 

Y1.Ji~~ ~~ f1 11 ~g,~~fikt. 11 L)!l~~~11Y1.lf11 ~fb 11\'1.~ ~.!l.~U~ fb~~ f1 11 ~@~M.LlJg J1,V lig~L li k1. 1 ~ l.!l.~~LU~~~~ 11 

Y1.~~g,~~,[bligru~ ~tf111~f1~LU Y1.p. 1 ~L~@!J~Ufl ~@~U[j~L~@~l Lkt.mJJ.~ 1!f1m~LiiLg~~11 Lkt.m!J.I1L~IA. 

L~1~l L);A~~~k-11A.1Y1.g~Lg~H:g,~~l flLlJ~~fOLU1~LUL);A~LU ~~flLiikl.~~ (6U!WJO.:J UO!S!)aJd) .. Lfl\'1.~11~ 
' ' ' 

~~f>LU1~LU .. Y1.[J1~~1Y1._1!~fl1 li@~1Lii (WalSAS 6U!UO!l!SOd 1oqo18) u~1Y1.~Y1.11~fik1.11LJ!l~Y1.ki.L~I111~~~~11 



L 

r-t.~~tl-9.~1 ::~fb~l ~LLmt-:l11~Lul1~1~l L~ 
' ' .. 

k11A. 1ri~~L~tslJ~~ 1 r-1.1 ~ lA mn.::~LI11 L!t~LU!J~1~~r1._t1.~~ uW:!~:!~ril ~~ ri.U1~LU:!~11 ~L)l.~~~fi.~UWM.,t.IA 
" 

11!t\ 111A.:! ~ U ~ t-:l ~ !J 1 ~ l 11 ~ riL riL~L ~ u1 r1. ~ 1 L ~ri);! L ),A~~ ~1 ~~ 111111 ~ 11 ~ r-1.11~ 1 ~ 1 L ),A~L U !JriL !:1. uL)l. 
' " ' 

:!~11 ~LI1:!~M.~u~b1.~ 17. 1r1., ~~IA.r1.M.r1.k1 u1r1.~ 17. 1r1.1}1 M.LL.mLU~LIA.:!?'tlri.U~~~~ uL~ri)l.L)l.:!~fb~~, [bfi.L)l.:!~fb <h F ,f'-" 't:7 ':!' ~ P" I ~ 't:7 

f9 b "' b 
!J,t.?'tl~Lfi.L~ ~LI1:!~M.~u~ b1.~ul7. 11 ~)l.M. 1 ~11~~11~1 m~ ~~Uri:!~riL!:l.~ b1.~r1.¥ril r1.)l.~)l.~l117.r1.11~1 u,t.~ 

;:~ 11 ~~ ~~- ~ut: rl~k11 M.LlJ~:! ~11 IA.r1.M.~I117.M.LL.mLUr1.L~ ~LIA.I7., r-1.11~1 :!~11 ~~~LWu~ lA. riM.~~ 1 ~fil117. 
~ 't::r F ..F " t.. F ~ "F ,tr l1i 

b .. 

~:!L~~1 ~~t~u~ ri,CJ.~~L1ril[ai1!J~~I1~r1.11~1H L),A~LU~r1.¥~~J~u~ ~~ r!.U1 ~LU:!~11 !:1 Lf.l.~UL~M.,t.IA 

ri~ ~tl-9.~1 :!~ fb~l ~LU ~r1.¥~1117.M.LlJ ~ r-1.11~1 u,t.~:! ~ 11r1.Jl.~fl.~l1 17.~~ ~~- ~!Jt: rl~k11r1.L ~ ~LIA.M.LlJr1.Lij~ 

~L 11fl.l1:!~ 11 ~~~ 11!1M. 1 L r!.U~ IA.r1.M.~I117.1A.r1.M.~~ 1 ~ fil117.r-t.Lt: 1111:!~Lr1.1"M M.~, (pggz) U1L~ 
't:7 r- F r F r " ,.,. l'tit.. lti 0 

b .. 

~ g L~u1::~::~~~f111~rt~1~u~rt~~m~ll1.~ 1 n.n.::~rilJl.~U~fb~~f111 
' 

b b b b 

r1.~~1ri~b1.~LUril ~~:!L ~111. 1 ~L~u1 :!~:!~L~~1f1~~ ri~ ~1117.~,CJ.~~ m~ 11).! r1.~~1r1.~ 111.~ 1~~ f1 11 ~1117.~L~~~~ 
' "' 

b 

L~u1:!~:!~~L~b1.:!~jl-ri~~~~Lu~ Lri.U~~LU:!~11 ~ £ L~u1::~;:~~~f1 11 ~ri~ 1 ~u~r1.~~1r1.~111.~ 1 1111:!~rilJl.~ 
' 

n. b b b 

U~ fb~~ f1 11r1.~ ~ 1r1.~ b1.~LUril ~~;: L ~ 111.1 ~L~u 1:! ~:!~L~~1f1~~ !:1 Lf.1~1117.M.LlJu~~u~?'tlL~~f111J.!r1.~~ 1ri~b1. 
' 

H~~fb 11 ~1117.~L~~~~L~u1:: ~::~~L~il1.::~j~-rt~~~~Lu~ Lr~.u~~LUUL~~~ r-1.~1 ~~1 ~111j~lj~Lu~~~::L~~1 ~ 
"' ' 

~LU~u~L ri.U~ U~~1 L.~L!t\L~u1:! ~;:~~L~ ~L~~14'~~~ f1 11rilf11~~f1 11r1.~~ f1 1 ~t:1 Lf.l.~1117.M.LlJu~~u~ 
b b 

?'tlL~~f1:!~11 ri~ ~1117.~,CJ.~~m~ 11J.!r1.~~1ri~b1.~ 1~~[111 ~1117.~L~~14'~L~u1:! ~;:~~L~b1.:!~jl-r1.~~~~Lu~_?~t 

S9d£ ~ fii1!!-11J.!~u~l7.~1 r-~~~1 M.LtJ~fil1!!-~~~~~u~l ~~1..111.::L~~1 ~u~~1 L.~L!tl::~::~rtl ~L~~~~~~f111 
"' 

rtlt:1Lf.1~1117.M.LlJu~~u~?'tlL~~f1L~_?UL~UI1r1. ()3)) &,;:~fbr1.~~f11U~11~LUrillj~L~L~~Lu~:!~11 (>!) 

~~~1~1A.11M1 (d) ~,t.l1tv1-~11tvlo (N) r-t.M~~1r1.1 (WO) ll~~~~IA.ri~ (Hd) ri~L~~!Jgfb ~11~1r1.~~1117.tti~li.~~ 

~~ @~Lu~ UI111~[1~~LU:!~ fb~LI1~,CJ.~~ m~ ~:!L~~1 ~L~L!tl1~ 1 L. ~L!t\L~u1:! ~:!~ril ~L~~~~ri~ ~1r1.~111. 
I I II I 

.. .. b 

~ 1~~ f1 1ml n.~ w lj rt~ ~L [al1u~ ~ ~11 !!- ~r-t.¥~1117. M.L lJu~:: ~ 11 M.LlJ~Lu ~LIA.~~~ D ~ L~ rt~ ~1 rt~ 111.H 

L),A~LUI11111 [1t:!~11 ~r1.¥:!?'tlri.U~~LI1~11:!~11~:!L~~1~l 11~ 1 (SI9) }~~Lk1 tslJ~LIA.k11A.1ri~~L~I111:!~ril 

~LI1~Lij~~l1~fil1!!-:!~11~r1.~~~1~fil1!!-r1.Lt:rt~1Lr1.1"M~L~L!tU~~~b1.~t~fil1!!- (Sd9) ~~~1uL~~u~~J.!~ 

~rtii1.L1JI1~~11~~1::~11 ~Lijf111~n.m1~l ~~1 ~u~~r~.u1~1117.r-t.Ll:l.~f1.111.11L~~IJ~u~ IJ m -L ~L~~14'L~u1::~::~ 

b b "' 1\ 
!J~ ~~[111 0L riuriL~ r1.~~1r1.~111.~ 1~~[111~17. 1fl.l117.:!~11 ~ri~ ~f1.111.11L~ r1.~~1ri~b1.~ 1 L),A~LUI11111f1~~~11!!-

.. .. b 

n.~m~1 r-1.11~~11~~11'~ ~11~1 · 11 ~~fb~u~·~ £ ~~111. ~L~UuLI7.~11rtil1.r-t.Ll:l.~l1[aL_r~~~rt~mr-1~n. rt~ 

b l'lo b 

~1117.~,CJ. ~~ ?'tl~:!~11 !:1 Lf.1~11 17.M.LlJu~~ u ~?'tlL ~~f111!t\ 111A.:!~U ~ t-:l!J ~111 u:! ULU f1L~1 L 17.1 uL)l.~l117.r1.~~1r1.~111. 
' 

~ 1 111111)l.~U~fb~LUI111:!~Lri.U~I1~1k11A.1ri~~L~tslJ~~1ri1 ~IA.1~J,_.~U~:!~f1~1 (Lggz) LlJri~~r-1.1 



8 

~ ~lfi.N~,::~11 (?1.@!.1 ~!.1.'!1 Qg ?1.@!.1 ~!.1.'!1?1.~?1.L~ ?1.GIIA19.ft?1.Lrl. ?1.@!.1 ~!.1.'!1 Qg ?1.@!.1 ~!.1.'!1?1.~?1.L~ l:-~~11?tt-tlfl. 
,.., ,.., IP' ,.., p ,.., 0 l="' I$ IP' ,.., PP" ,.., 0 ~ 

?tL!:} ~Lfl.L_ttt-t~~?t¥ U~1ftlf>l,M>~~Ifl.l:-~ (?1.@~1~~1.'!1 LZ ?1.@~1~~1.'!1?1.~?1.L~ ULt-tlfl.~~~?tLJ:1:!~11 ?1.@~1~~1.'!1 

LOZ ?1.G~1~~1.'!1?1.~?1.L~ Jls1 L[bUWifl.~~~?tL!:} L~L_ttt-t~~?t¥ ~L!.I:-~~1~~Ifl.l:-~ ~~~111 rl.GU:!!.fl. ~~If!.!:-~ £ 

IA?tM.t-t~l'!1 rl.G!.l'!1 ?t~?tl':l111:-GR.t-t11 :!!.M.GM.1 L?tf>l,Uf.!.LUI:-!.1.'!111A?1.M.?t 1 d1f>l,Lf.I:-GR.?tULIAIA?tM.?t, ?1.~ ij) rl.t-t~ru~ F ,r to" I I f" ~ ,P ,.., F ,f' ~ to" 0 F ,f' 0 to"tF,-v 

~:!L!.l'!11 ~ ~\J~ f>l,f-~19.~@~ ~?t¥MLL.mLU:!N3 f>l,U~ !:-~~ 111:-~ fl.11 ~L!.~?tl':l11 L 0-~~::~_?!.LU 1:-!.1.'!11 

L~U~~LU~ It 1 llB!t "£ 

~,fl., @ij)?1.~1:-~:!~1m~::Lt-tlfl.1t-tL~l'!1t-tlfl., IA?tM. 
ttil,J t.. I p ~ l="'1'5<1>F ,f' 

L?ti'M ~!.LU?tl ?tl':l111:-L~::~ 11 ~l ?1.~~ ~!.LUrl.GU:!!.fl.!.LU?t lE-lf11 L!tG~ 1 ~1 ?1.~?1.~111:-@17.~11 :!!.M.G~ 1 L_ttfl.U~ 
,. f9 ,. ,. 

!.LUI:-!.1lA?tM.?t, !.Uf.ij) f>l,U 11:-GR.?tULIAIA?tM.~ t'tGR.?tL~ rl.rl.:!!-?1.1} 1 L?ti'M M.fl., L?tU!j~, Lt't ~, IA~t't@R.UL~ ?t[p F ,.r ~ tr o J:7 tF lti ';!J ,.., t.... o rr.<..... "(....F lti ~ 

IA?tM.?t, ~tj~U:!f.ij)Jl.M.U~ fl.!.LUUL~Lt-t~l':l?tl} 1 ::~L?tl:-~ 1:-~~ij\ ~~!.IA?tG% t-tfulfl., ?1.~~ L~rl.M.!.Uf.ij)f>l,U1 !:-GR. F ,f' <'9 ~ IP' ";!J I I ,.., p tr PI <h I I 

?t~~::L!-1.'!11 ~!.LUL0-G~1 Yij)»l:-~~1 ~ M1 ~L~rl.,1!~~~1?tjlo 11:-@!.9.~?1.[;:1 l:-~~~f:!~111:-~11 ~f U~fl.!.LUt£~G!J.I:-G 
b b ,. 

L_ttt-t~~?t¥?tl ?t~I:-GR.t£1.'!111:-LIA~,.CJ,t-t~ml'!1G~~~I':li:-~~~11U~fl.~Jl.~?t[;}1 1:-~~~f l:-~11~f ?t~UL~Jl.~!.Lifi.LG 

~Lg,~~1 fu~!.LU~~@~ 1 ?1.~?1. lf11!:-~fWG~Ifl. rl.~Ulj 1!.LU~~l !.~1.'!1 !.Uf.ij) f>l,U1!:-GR.Jl.~ULJlsf>l,~1!.LU~~!.LU 
I 

!'l. ,. ,. 
?tl ::~11 ?1.~!:-@R.~L~IAI:-~1:-L~::.R.!.LU~~@~ 1 U~11L~ulfi.U~fl.!.LUrl._1!t't~~n,~::!.~?t 11 t'tLij)Jl.~U~fl.!.LU ?tjlo1 

I 

b ,. 

?t~fl.U~?t@!.LU?t l !.LUf.ij) Lt'tt£1:-G~?t[;} 1 L~ ~L~U !:-~ ~?t¥?1.l.!l.~U~ fl.l:-~fl.11 !.LU~ ~!.LU ?1. li:-L IA~?t 11 ?1.}1:-~ 

~~ 1 t-t!.IA 1t"t@~1?1.~~ ll:-~ 1 1:-~~L~UI:-~!.Uf.ij\ f>l,U11:-GR.!.LU~~!.LU ?t~I:-~ULt-t?t~UL~!.Lifi.LG~W~~1 fu~~l LiA 
I I 15 I 

!:-~fl.11UL~U@@~LJl?tR.G~Ifl.~ M1 ~L~ULJlsf>l,~1 Ll':l1 !.LUt£~~~ 1 rl.~1 UL~I:-~Ifi.ULif\.:!~11 ULt-tiDLt't~fl.?tl !.Lifi.L@ 
I 

b ~ b ~ b 

ij)Lg,Eol ~~::~yij)»l:-~~1 ~Ml ~L~I:-~ ULt-tN3Lt't~fl.?tl !.Lifi.L@ij)Lg,f.LUI:-G~t-tL~l'!1 t£G~Ifl. 1:-~~Q.Eol !.LUG~ 
,. b 

I:-G?t~rl,@ij)lAJl.M.?tl}11:-~ ~ij)~l:-~~1 ~M1~LR.U~fl.lAIA?tM.:!LM.'tS1 ~~11:-~t't!.IA1t"t@"'·1?'b~ij)n,t-t~rul'!1lfl., LIA ~~1 
J:7 p '!!J I .D ,.., ,F l1i F F ,r F tiP tr,.-., lti d> 0 

b ,. 

?t~fl.U~?tG!.LU?tl !.LUf.ij)Lt't!.LUt£~1 ~~19.~U~fl.:!LM. 1 !.LUL0-!.Uf.ij)f>l,U1 1J L L Lt't?tL~ ~L~~1::~::!. 9.~ 
I ,. ,. 

U~fl.!.LU?tlEol Lt'tL!tG~11:-Llj~~11Ulj~11 ?tG~Lt'tl:1Lf.b~?t¥?tlJml'!11 gp-gz IJ?tl ~L~UI:-~~?t¥UL~I:-G?1 ?1.~ 

l'lo lb b b 
1:-GR.~L~ lAI:-M.I:-L~:!Jl.!.LULifl.r u D t-t !:-~ IA?tM.I:-@ 17.?1.9.~ L~ t-t IA?tM. ?tL?t?tR.::~ 11 ~ G?ti:-(1L?tt-t ~ IA?tM.?t, 1:-~1:-L ~@ 

,.., lti p F ,F ,.., P'f" ,f' I l1i ti I F ,.r <h ~ I 

b b b b 

:!LM.tsm~1 ?1.1JL0-!.LU?tl,.?t.!7.~p!.fl.Eol Lt'tL!tG~1L[b g ::~~@~L~UULt-t~?t¥U!.Url.!.LUt£L_ttt-t~UlALt't?tL~~ 
,. r • 

f1rl."'·L~~1::~::!.?t, ::~11 !:-~?t.!l.~L~t-tL~l'!1 t-t ~.a lA?tM.?tnmG~I:-@ij t-t11 ~~lf\.1:-~ Ll:-:!~t-t11 L?tt-t~IA?tM.?t~1 U~IA?tM. 
1,::7~ d> ,., p F,F~ II,.,,., I~ 'f",f'lti F,f' 

,. ,. ,. 
::~~11?tl L~rl.M.~~1 ~?t¥::~~11 1:-GR.~LULGM.LIJ~~t-t@~ j.ij)~L~ tsiJM.LIJ~!:-LIA~t't@~ ?t~!:-GR.M.LIJ~LU:!~11 

,. b f9 
t£1.'!11 1:-LIA~t't@~ ?1.~ ~!;1-.R.~p!.fl.Eol !.LU~?t¥1:-GR.M.LIJ~ ?1.@~1 ~~1.'!1:!~11?1.9.t't9.1:-GR.t-tl'!11:-»- ~\J~ f>l,f.~1?1.L~I:-LIA 

n, b b b 

M.LIJ?tLljg~t-tG~Eol ~~1 ?tLrt~~lf\.1:-~ ?tLrt?tR.L_ttt-t~::~11 ~lfl.ll:-~~1 ~~If!.!:-~ ~G!J.!:-[:1L_ttt-t~ ?1.G~I:-Gj3~11 

b 

~~lf\.1:-~ Ll:-:!~~11 L_ttt-t~~?t¥?tl ?1.~?1.~11 !:-GR.~11:!!.M.G~ 1 L_ttfl.U~!.LUI:-!.1.'!11~?1.¥?1. l ?1.~~!;1-9.~1 :!!.fl.Eol !.LU 

~?tl':l11 L0-~~!.LU:!~11 1:-~fl.11 ~L!.~fiG~?tL~L?ti'M~:!~111:-~fl.11 ~L!.~?tl':l11 LiA-~~~1 (gggz) ttJ!.IJL!.~ 
I I 



.Qf/l&'di.l &'n~o CV'..dl CV'.o::!JI g, t'.o=~.o &" vo 1 

'q\Jl'J!Pl\Jl\1 ~~'\..!1'tl (U1'\.J'\..!11Jl:: ~1'\..!'1'\.J!Pl'J'db'J!l'\.J 191 !Pl'J'1b'J!l'\.J bb'tl:: U1'\.J'\..!1'tl IJ11U'tl'\..!1VI~'\.J !l11.fl!l'Yl1 

U'tl1 r.r'IVI1'!Pl'q\Jl'J~IJ1d r.J1'\..!'1'\.J!Pl1''1b~'fl'j.J 233 !Pl1''1b~!l'\.J) '1'1~ 758 !Pl1''1b~'fl'j.J b~!l'11'1fl'J!lUbb'\..!'1'Yl1'1bb'tl:: 

'JU bb uu~-E'!Pl b ~')..! L '\.Jfl1'J~1 ~ 'tlfl1'J1J b!Pl'J1::VI'1 uu 'J::~fl\Jl1olf~1VI1'uu1'uu'J'IVI~!l~ ~')..! 1vr'\.J~'Vhfl1'J bfl~ \Jl'J 
" q q 

'J'1~i1'1~11 ur.r!Plv11'tl'l t '\.Jbb~').J~ b ~!lu!l fl'Cifl1-w fl1'J t-lfvf'\.J~ bb'tl::vl1fl1'J~fl~ 1'Cifl1-wi'l !PI~ b~'J~ JA~ "ll!l'l 

'J1~~)'J bb'tl::u'J:: b~Wtffl1'W 'Cit11'\.Jfl1'Jrn fl 1'1 ~~ \Jl'Yl1'1 fl1'J b fl~ \Jl'J"ll!l'l b fl~ \Jl'Jfl'J vf'\.J~vl1fl'\.J 'Cifl1'W"ll!l'l ~'\..! 

t1 q)VI1"ll!l'l b fl~ \Jl'Jfl'J L '\.Jbb~'tl ::vf'\.J~ 'J'1~oX'IU'J::b~'\.J!Pl'11~ bVI~ 1 ::'Ci~ bb 'tl:: rlfl ~fl1'W"ll!l'l~"lfb~'J~ Jfl~~ 
o ..., .J' .d') 'i' .<t "" o • I ""' G,) "' ..., .J' .d 

'Ci1 !Plqj"ll!l'I'W'\.J'Yl b!Pl'J'Ifl1'J"1 b!Pl~ ~'Ci~ ~ IJ1J1'\..!'11 fl1'J'11'1 bb~'\.J u ~fl'W"lf LVI b VI~ 1 :;'Ci~flU fl1~fl1'W"ll!l'I'W'\.J'Yl 

~::i'1~'tl!PJUfl1VI1 bb'tl::~'\.J'Yl'\.J L '\..!~1'\.Jfl1'Jr.r!Plfl1'J L '\.JbbU'tl'l b 'W1::U'tlfl L ').Jfl1~VI~'Il~ 
·~ q " 

1. b~!lr.r!Plvl1J1'\..!~!l3qj'tlfl1'J LolfU'J:: l~"lf'l-l~~'j.J bb'tl::~~'\.J'J1~ bbU'tl'l 

.d~ .Q f/ d .QG(Jd Jd 
2. b 'W !l Y'lfl~ 1 bb 'tl :;') b!Pl'J1 ::VI 'Cifl 1'W'Yl 1'1 b!Pl ~ bb 'tl ::fl1 ~fl1'W !PI'\..! L '\.J'W'\.J'Yl bb 'tl ::'W'\.J'Yl b fl ~ IJl 'J fl'J'J ~ "lJ !l'l 

G? 0 0 ~ 
'J1~~'J L'\..!bb\Jl'tl:;~~'\..!1 

.d .Q Q..ol 4:f Sl Q..ol f/ I i.l &" 
3. b'W!l~fl~1'Cifl1'W b~'J~liifl~ bb'tl::'Ci'l !PI~ 'J'1~\I'I'J::UUfl1'JYl'\.JW bb'tl::!l'\.J'JflHU1\Jl'\.J'\..!1 ..s " q 

5.1 fl1'J~~'\..!1'J::UUlii1'\.J~!l~'tlb~'I'Vf'\..!~~1'J'1~ ~!PIIJ11~ bb'tl::1J b!Pl'J1::~~!l~'tl~b~~'1~!l'l b~!l 
..s " " 

CLo' "' ~ J d o v G(g, .Q J d a I v J d 
'W ~ '\..! 1 'J:; U U iii 1 '\..! "lJ !l ~ 'tl b ·a 'I 'W '\..! 'Yl 'Ci 1 VI 'J U L "if !l 'ii U 1 ~ 'Ci fl 1 'W 'W '\..! 'Yl b 'W 1:; u 'tl fl !PI '1 1 ~ 'tl 1 !PI "6'\..! "lJ !l 'I 'W '\..! 'Yl 

..s " " 
!Plrn'Ci~U~"ll!l'I~'\.J fl1'J Lolfu"J:: L~"lf'l-l~~'\.J L'\.Ju~~u'\.J bbVI~'!J1 ~ml!l1rt~ "lf'W!Pl~"lfu'tlfl bb'tl::~!l~'tl~'\..!1 ~ 

q q cu cu cu 

b~m~!l'~ bozf'\.J ~1bbV1'hl'IV1a.Ju1'\.J \!'\..!'\..! 'Yl1'1J1 "ll!lUb"ll\Jlfl1'JUfl!Pl'J!l'l bD'\.J~'\.J L!Pl~u'J::~fliJl1-ifL'Yl!Pl L'\.JL'tl~ 
" q 

fJ~ 'Ci1'J'Ci'\.Jb 'Yl ~ ( Geo-informatics technology) ~'IU'J::fl!lU ~ '1 ~ 'J::uu 'Ci1'J'Ci'\.J b 'Yl ~'Yl1'1fJ~ ~1'Ci1Jl{ 

(Geographic Information System: GIS) "J::uun1VI'\.J!Pl'Wn!Pl~1bbVI'hl'lu'\.Jvf'\.JL'tlfl (Global Positioning 
1:, ..r .d • ... .J' .d .d .... .J' G?... 'i' ._.<i) ~ ... 

System: GPS) 'Yl'I'\.J b'W!l'\..!1'J::UUJ1'\..!"ll!l3qj'tlb~'I'W'\.J'Yl'Yl'W~'\..!1"ll'\..!~1 L"li'U'J:: L~"lf'\.JL'Wfl1'JY'Ifl~1 !lnU1~ 

bb'tl::1Jb!Pl'J1::~~!l~'tl b ~!) Lolfl '\.Jfl1'JU~'V11'Jr.r!Plfl1'J bb'tl::'11'1 bb~'\.Jfl1'J LolfU'J:: l~"lf'l-l~~'j.J~ b VI~1::'Ci~ \Jl'tl!l!PJ~'j.J 
" 

~11 ut-lfb D'\..!J1'\..!~!la.J 'tl b~'lvr'\..!~~1VI1'u fl1'J~ ~'\..!1'J::uu b~~ fl t-6~1'\..! 'Ci1'J'Ci'\.Jb 'Yl ~b~'lvr'\..!~~!)1 u 

5.2 !l!lfl bbUU bb'tl::~ ~'\..!1J1'\..!~!la.J 'tl~ b ~~'1~!l'lflU'J::Uufl1'J ~~(J)~"lf"ll!l'l bfl~ \Jl'Jfl'J t '\.Jb "lJ (J)vr'j.J~ 

~fl~ 1 b~~ ~'\..!~1 flfl 1'1~1'1'1~ bb'tl::'tt~ bflU bb U U'Ci!JU \11~~ b ~~ '1~!l'lflU'J::UU fl1'J ~ ~\Jl~"lf"ll!l'lyf'\.J~ 
q 
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Lb~~~l"l-r'J b~'fl'W "1~"1 T~~i!m.J~~'lfl1'i'l'Jil'nn L~dJowbb 'W'JVI'N L 'Wfl'l'j~ ~ b~'flnvf-w~ bfl'U ~'J'fll:h'l~'W bb~~ .. 
L~dJ-w~'l-wiim.J ~~'lVI.ru'J bl"l'j'l~~ bb~~'J'l'l bbtl-J'W L~tJ<j~ 1 ~"lftl~ ~owL Vi b Vl~'l~'c:nul'u l"lru~~u~"lJ'fl'l ~ow 6.i .. q 

~n~ ru~n 1 ~n 'l'V'I vf-w~ LL ~ ~ L tl-w ~1-wii 'f)~ ~~t~t 'Wfl'l<j'J Ll"l 'j'l ~~ ~n ~fl'l'V'I"lJ 'fl'l ~"lfbl"f'j~ ~n~~ ~'l ~ttJ "lJ'fl'l 
.J' .,I') ' '1. I 
'V'I'WVI Ll"l'j'lfl'l'j"1 (Jl'f) Lu 

5.3 fl'l'j ~fl~'ll"lru~~u~"lJ'fl'l ~'Wbb ~~bb'W'J Til~ fl'l'j b tJ~~'Wbb tJ ~'ll"lru ~~u~"lJ'fl'l ~-w~L~L 'Wfl'l'j 
q q 

b 'V'I'l~U~fl~"lf ~~ b~'flflvf-w~ bfl'U~'J'flth'l~'W T~~ ~~ b~'f)fl~'lflii'fl~~ bb 'U'U~'fl'Utl'l~ ~'lfi~'Wvi'lfl'l'j~'l'j')~ .. .. 
bb~~bfl'U~'J'flth'l~'W~'lflbbU~'lb'V'I'l~tJ~mb'IJ'IJ'j'J~ (composite sampling) bb~~'U~b'Jruvf-w~Lfl?h~~'l~ 

L~L~l~l 'W fl'l'j b fl~ (Jl'j Vl~'f)flfl'j'!J fi')'W~'lflfl'l'j bfi~(Jl'jfl'j'j~oW'fl~~~~ (vf-w~th b ~'f)') bl"l'j'l~~~~U~VI'l'l 
.. q 

fl'l~fl'l'V'IL~bbfl btl'fl~'W (soil texture) bb~~l"l'J'l~VI'W'lbbhi'W'j'J~ (bulk density, BD) bb~~l~fl'l'jbfl'U 
' 

~'J'flth'l~'Wbb'IJ'IJ'j'J~ (composite sampling) b~'flfl'l'jfJ bl"l'j'l~~~~U~VI'l'l bl"l~"lJ'fl'l~'W ~~U~VI'l'l bl"l~ 

fJbl"l'j'l~~ L~bbfl pH !fi-wVI~~r)(Jl~ (organic matter, OM) 'V'J'fl~'V'J'fl.r~~bD'WtJ<j~ l~"lf-w1~ (available P, 

avai.P) l'V'IbbVI~b~~~ (exchangeable K) l~~fl'l'jfJbl"l'j'l~~ pH L~'fl(Jl'j'l~'J'W"lJ'fl'l~'W : J'l 1:1 ~'J'Wfl'l'j 

fJbl"l'j'l~~ OM L~fJ~fl'l'j"lJ'fl'l walkley Black L'Wfl'l'jfJbl"l'j'l~~VI'l available P bb~~'W\PJ.J'W'l~~'J~ 
" ammonium molybdate. antimony potassium tartrate ascorbic acid Vl~'l~'lfi1-Twfi'l'WI"l'J'l~bil~ii'W"lJ'fl'l 

P ~'J~ spectrophotometer L~J'l~'l~fl~ NH40Ac 1 M pH 7L'Wfl'l'jfJbl"l'j'l~~ exch.K 'fi'l'WI"l'J'l~bil~il-w 

"lJ'fl'l K l'W~'J'fll:h'l~'J~ Flame photometer bb~~l~ Atomic absorption spectrophotometer 1~~ 

Vl'fl'l tJ flU~ fl'l 'j ~'W bb ~ ~~ ~ fl'll"lfJ"lf'lVI-r'V'I ~ 'l fl 'j ~'W bb ~ ~~'l bb'J ~ ~'fl ~ 1"1 ru~ tl-J ~ (Jl fl 'j'j ~ fl 'l'j b fl~ (Jl'j 

~VI'lfJVIm~mb~L~ 

5.5 fl'l'j'W\PJ.J'W'l'j~'IJ'U b~~fll~~'l'W~'l'j~'WbVII"Tb:a'lvf'W~ 'fl'flflbb'U'U bb~~'W\PJ.J'W'l'j~'IJ'U b~~fll~~'l'W 

~'l'j~'Wb VI~Ptb:a'lvf'W~ ~~'l~'l'jflb~~fll~bb~~bb~~'l tl-J~iJ'fl~~~'l'l1 ~ b ~~'Jfl'UiJ'fl~~"lJ'fl'l bfl~ (Jl'jfl'j'j'l~ .. .. 
bbtJ~" l"lru~~u~~-w "lfll~~"lf "1~"1 b~'fl LViVIki'J~'l'l-w~ b~~'Jii'fl'l~'l~'l'jtJL~bi:lowtJ<j~ T~"lftll-wn'l'j'J'l'l bbtl-Jow 

q 

bb~~~,r'U~'W'W fl'l'j~ ~~'W l~~'l'W fl'l'j L~tJ<j~ l ~"lftJ~~'Wbb ~ ~fl'l'j l~VI-r'V'I ~'lfl'j~'Wb ~'flvi'lfl'l'j b fl~ (Jl'j~ 
q 

b VI ~'l~~~ l~ ~yj 'l fl 'l'j'fl'flfl bb 'U 'U bb ~ ~-w \PJ.J'W 'l'j~'IJ 'U b~~ fll~~ 'l'W ~'l'j~'W b VII"T b:a'lvf'W~ ~~'l~ 'l'jflvi'l'l'l'W 

~')~ fl'IJ'j~'IJ'U ~'l'j ~'Wb VII"TVI'l'lfl~ IPT'l~(Jl{ l~ ~~'!VI 1''ll Vi b tl-w'j~'IJ 'Ub tl ~ ~'l~'l'jflil'l b ii 'lil'fl ~ ~ L~VI ~'l~ 
.. q .. 

<jtJ bb 'U'U ~ ~'l&'lVI~'f) b~'Wbb~~ bl"l~'fl'l~'f) l 'Wfl'l'j l~'l'l'Wb D'Wfl'l~'ll VI~ ~'l~ 'l'jfl bb ~~" bb~~~'U ~'Wii'fl~ ~ b:a'l .. .. .. 
.J' .,: ... "" .,: <V .: '1" "" .. ... ~ .J' .,: 6,) .J' ... '1" 
'V'I 'WVI bb ~ ~"lJ 'fl ~~'f) 'j'jfl 'lti'U 'l ~VI~~ b fi'U L ') ~'l~ 'l'j t1 ') bl"l 'j'l ~VI "lJ 'fl ~ ~ b ·a'l'V'I 'WVI L 'W b 'U 'fl'l (Jl'W L~ (Jl ~ 'fl ~~'W .. .. 

bb ~ ~" tl-J ~ fl'l'jfJ bl"l'j'l ~VI1 ow <jtJ bbtl-J'W~ bb ~ ~(Jl'l'j'l'l Y1 ~'fl ~~"~ ~ ~ bbtl-J'W~L~ (Jl'l ~ l"l'J 1 ~ ~'fl'l n 'l'j ~1~ 'l'jfl .. 
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fl'lHtl'lW"ll'il\l~t.Avi'T~ 

5.6 fl'l'j~m~n'Cf.n'lw Ll"f'j~~niOl LL~:;~\)1"):1-J ~'il~~fl'l'j Y·ih_h:; t~"lf'll"ll'il\l~vhnt.A tJ'j:;1'~fl'l'jvh 

fl 'l 'j L fl ~ IJl 'j LL ~ :;~ 'il :1-J ~ ~ 'l t.A fl 'l 'j r.r t9l vh LLtl-J t.A "6:1-J "lft.A LL ~:; fl 'l 'jU~Vl 'l 'j fl 'l 'j tJ fll"l 'j 'il\l Y t.A "6:1-J "lft.A l t9l ~ Y -if 
~ . . 

LLUU'Cf'ilUtl'l:I-JLLUUU~'l~Ut9l (Close-ended questions) LL~:;tJ~'lmtlt9l (Open-ended questions) ~'il~~ 

~ L flU'j'JU'j'J:I-J L~IOl'lflfl'll"l'Cft.A'l:I-JIOl:;t~ nil1L tJ~ LI"J'j'l:;~~'il:I-J ~ ~'J~ t tJ'j LL fl'j:I-J '&h L ~IOl'jtJ L ~'ilU'j'j~ 1~ ~fl~ ru:; 
~ ~ ~ 
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I" 

- ~1LL'I-IlJ~1JTU (GPS) 
~ .,j 

- 'tiB1.JL'tiiiiW\J'Vl'i1mL1J~~ (GPS) 

- 'UU~W'U\J~n (LL1.J1.Jl1B1.JmlJ) 

- n1'i~~n1'i~\J-~fJ (LL1.J1.Jl1B1.JC11lJ) 

- U'1'i'\'f3jn~ -a~t'llJ (LL1.J1.Jl1B1.JC11lJ) 

- C1\J\J ~(GPS) 

- 'Vl1~U1, (GPS) 

- LL'I<Il'i~l11 (GPS) 

I 

§3 

5. nT'HJBmL\J\JLLft::~WJ'U1 

"i::1.Ju~uu~'4'Um"illi'~au1.-Jm"iu~nYi'll 

• • --------------------. 

I 

I 
I 

I--------- .....- -------- _I 
• . ----------------------------, 

I 

I 

~-------------- ~-------------J 
• 

,--------------------------, 
I I 

: ti1fJV1VflV~flfl111J~fl1~~\JL Vlfflflal ~ 
" .tQr, .r d.d LU 'iLLn "i:U ~1 "i~'U L 'VIAL 'll.:JVi'U'VI'VI 

u .f 
ViWJ'U1'li'U 

H 
H 

Point: ~1LL'I-IU~U1\J (l11lJ'I-I~U1\J) 

mll Table: 'Uu~w'Uu~n 

mB Table: n1'l~~m'i~\J-~EJ 

mB Table: '11'Bl.Jm1'1'l'\'f3j1i~a~fllJt'l~'lL1Bu 

Line: C1\J\J 

5} Line: 'V11~J1 '111EJ ~11m u~ 
El) Polygon: Lmci~J1 '1-1\JB~ '(j~ 

fm Polygon: L~\J~\Jt'l11lJ~~ 
l!."jll ,f.,j 
- Polygon: 'tJB1.JL'tJIII'r'i\J'Vl'l1mL1J~~ 

- ,f .~.'I 1" liilll Polygon: Yi\J'Vl u1 lJ 

GIS 

Vector 1 

I - -·- - · -·-·-·- · -·-·- · - · - · - · - · -·-·-·-·-·-·-·- · - · - · - · - · -· 

~-
-.I I 

-, 

P
I j 

I . 
. I 

- · - , ... ----·---·---- ---·---·---- __ _!,-,- I 
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81 

"!i111.l~~~m~L~U~LII1.ti 

}1£~L~b.l£~lJ1::m~ n.n.::b.~~1b.l£~lJ1b.LlJLil.L~ t£~m,.CJ.LII1.1ib.I£~L~L~U~~\'1.Mt}L~U~ 

. tJL~\'1.Jl.L)l.::b.f1,~1£1fl.~LJl.::b.fl,~~mb.L!!.L~ ~Lrt::b.M~tJ~II1.~tJ fl. 11 b.Jl.M 1 liG~~Gt$1 m ~ ~lilJ \'1,;:~ 

.. . .. 
1'1.Ll:!ill1.1i~lJ \'1.~~~)1.~1 ::b.fl.~l b.LlJ\'1.t111 ~LtJb.LlJG~ 1 ~\'1.~~~1 ~liGfi>~::Lb-~1 ~b.LlJ ·vggz; ·~ ~tJiib.b.!!. lf1 L~ 

t-~1:-L~~L~U@, 1. L 

.. 
b.I£~L~ lilJ~U 1\"'.~b.L~ 
,1> ""' 

ll f\ n. n. 
n.n.::b.lib.lJ11b.fl, 1 n.~~~11'1.Jil !i1~~l~ G!fl~L~ ~U1 L~LlJ\'1.[J1 L\'1.~~lJtj::~\'1.L~~l b.LlJ\'1.l Gt$~G~~1::~11\'1.1i1 

' ' .. 
G~II1.~¥L~~~ ~Lb.Lt£::~11 liLtJ~ @fi> ~\'1.t111n.n.11 fl,b.\'1.~M~~t1 ¥1iW.tjb.LiiL~::~11 ~\'1.~~~1~::Lb.~1 ~b.LlJ 

.. 
\'1.~ n,tJ.b,LlJ ~t1N~~11 b.LlJ ~liGil.Lil. 1U1.b.LlJ\'1.1 \'1.Jl.lJ~~Ii::~U\'1.M~~1~U 1\"'.~b.L~\"'.L~Jl. 1 lJ~b. 1 n.n.::b-~~1 U\'1.M 

l'ti P "' l'fi o ~ ~ .- p F r 1"5 tti(9 p F' r .. .. . 
~~ 1 ~ liGfi>ll.~Lfi> 1~l~ ~~11i @~ 1 tjb,LiiL~ ~~ l \'1.~ ~ ~ b.LlJ\'1.\'1.~ rt_t1.~Gt$~G~~11'1.lJ 1~l~lib.lJ 11 b. fl. ~1 ·g 

f11 G!fll£~t1~LlJ~~\'1.lli~::Liill1.1~l b.LlJ~~b.LlJ::~11\'1.~~~Jl.~1 ::b. fl. 
' 

~l b.LlJ\'1.t111 ~LtJG~ 1 b.lJb.l£~lJ1 ~Gil.b.LlJ~~b.LlJrt~litJ~~;:Lb-~1 ~LiiL!'mb.LiiL~~~ ~\'1.~1'1.llJ~fl,~~6!~~b.~1 
I I I li I 

• Jl.MGI£ liUU\'1.M~Gil.MLlJ~LlJ::m~lJ~:: ~ 11\'1.~ 1£ rtli~ m~ ~g, ll.li~::Liill1. 1 liLt,~~~~ 11 U\'1.t111 ·v 
P I F F' F' ,f' f"tt 11:7 ~~ f" 

)I a1qoa6um.pxa ::~11 

d alqDI!OAO 'Janow :l!U06Jo 'Hd • Al!SUap )!lnq 'aJnlXal I!OS 1'1.jl.1 L~lJ~~\'1.~1'1.ll.~L!fl~t}Jl.Jl.~lJ~fl,b.LlJ 

1'1.l~l~\'1.~ ~Gil.~,.CJ.Ii~ m~ ~~fl. 11\'1.~ ~fl. 1 b.LlJ li!J. 1 tJ\'1. 11;: ~ 11\'1.~ ~Gil.~,.CJ.Ii~ m~ 1'1.tJ1;: b. fl,b.L lJ ~ t1 ~1 . £ 
' ' 

\'1.~~~lb.LlJ 
n. b n. b 

t£u::b.f1,::~11 lJ~fl,Jl.M~Gil.~LG U\"'.M~Gil.~L\'1.17. lJ~fl,Jl.M~\'1.)1. ~~[1,11 ~Gil.LM ~lJ~IiL\'1.- G~ 1'1.)1.1 b.lJb.l£~lJ1 
11:7~ p F r p tr "' • • 

n. fi' lb "' 
~@fl.~li@fi>\'1.L~~1 ::~11 b.lJb-1£ ~lJ 1 ~Gil.~~fl, 1mLb.lJ~ fl,::LM 1 ~\"'.~~L\'1.17. ~ ~ W.~li @fi>Y1.J~1 ·z; 

\'1.~1'1.[J1 ~L.ll.~js1.11\'1.L~U@I'1.u ~L.ll.~js1.111'1.WU@ ~L.ll.~js1.11\'1.u~~L(b \'1.jl.1 ~Liiii1.(JlJiiLI£!:1Lf:b~\'1.~1£17.1n.Gil. 

::~11 L\'1.~LU::~11L\'1.~~111.11 (t£rtG) ~n.Lt£\'1.u~b.LII1.b.rtb.LlJ~~g, \'1.~b. 1 ~b-1 \'1.Ltj~\'1.~L~ b.LlJJl.Lb.U\'1.Ltj~~t£U 
~ ~ I 0 I '0' ~ p F ~F 

Pea 1'\ fb 1'\ rb 
1'1.jl.1 iu~L~~\'1.Lij~~liGfi> ~Gb.~L~\'1.\"'.Ij lJ~II1.~L~I'1.1'1.1j 1'1.jl.1 ~lJ1fl.mb.WL~\'1.L~~IiGfi> 1'1.L!::CII1.~~~::~11 

' "' .. d .. ~ub1.t-~ GlJ1L@ ~n.Lt£1£17.111.@17. \'1.)1.1 ~Gb.~Ufl,b.LlJ~IiGI7. (a o1s) M.Jl.~L~IiLC.~~ (auq JnO+UO:J) t-~liLt,~ 
~ ,.. 0 0 I 1ti 1"V " 

Y1.JY1.~1 \'1.jl.1 ~\'1.~MLlJ~~fi:Gfi> J-!11~1 (aU!Iasog) L~lJ~~\'1.~1'1.l~Gfi>W~1~ i.l'1.~~fi:Gfi>::~11\'1.~~b.lJWM}U 

~GI7.f1,1 M.[p liLt,~ ~Lrt!!.G::~11 b1.::Lb.~1 t,b.LlJrtGU::b.fl,GM 1 l.~LI£UlJ1::b.f1,U\'1.M~~1 ~H:Gil.\'1.)1.~1 ;:~ . L 
~,;.. ';' tr .. to' F . F r fti ,:: ".t:. 

ll!~l_~~L~~L~~~H ·g 



tl 

~!'1.~c-11jJ1S.LlJN,l!!l111!'1.~1@~!'1.!J1LL~Uc-~S.L~lJI111l~1 c-L~Lfufu~!'1.lliL!'1.N~~lJL~fb,!b !'1.1' m L~W:~;:s, 
b .. .. 

\'1,l ~LV ~Jl. G !'1.L\'1,L~ 0) 11.11.11 fl.S.!'1.l S.~F!.U1S.LULlA\'1,~~tt.R.~ps.f1R-l S.LU~!'1.f':l11:!~11 c-~f1.111lLS.~Iii1~LlA 
I I 

L~s.Lu~fil1~1ii1~M ~flo m \'1,L\'1,L~ (losodoJd IDU!:J) ~s.rm~n.,CJ.~s.Luc-s.l!!l111!'1.~m~s.L~ul11 ·L 

"' C'~f\ 11 li\L~\&?1.H11 ~liBJtt-~~~~LU ::~ 11LRU~~LU ?tLNll.,~ ·g 

"II!H-MDJ8)WDlD1 :!lllao MaN ·pa PJ£ ·t\LjdOJ6oa9 IDJnlinJ!J6V ·(vOOZ) ss ·uoll!llO ~ ··r 'Lj6U!S 

[· M "fl. "li : "IA"fl. "li] . ~h!'1.~LS.f1.~1'111,c-~LF!.U~WS.U c-~111l~S.LU~~S.LUI1~ 1 }~~Lle1 t$Uh-11A1!'1.~S.L~ 
I 

.. b 

rl.rl.:!S.:!~11~Ul_:!~:!S.~Iii1~~LS.L~S.LU~~1 !'1. 11!!11A 1Rol ~~1 ~l !'1.~~~S.LU!'1.!'1.~rl._tb~rl.rl.:!S.L!'1.~ ~ 

S.LUc-S-1!!11 ·(zggz) . LMS.rm~WIA!;;L111,1i lJI111!'1.1':!~1!!1LVh-11A 1!'1.~S.L~t$U:!~11h-1LUL11~~1 !'1. 11!!11A 11!!1LVt$lJ_Li1!'1.~ 

"'GLZ-£6L L!_ili1, '~MIA1c-tu ~U~111, !'1.}!;;11A11 
I 

~~~ll1,1iS.11c-s.1 '£vgz !'1.~LU~h-1~M u - g L • L ~c-}1!!1 ~L.R.c-~tms.~F~.umn.::s. ·s.~F~.umn.::s. 
I " 

b 

!'1.f':l11 c-LL:!~11 ~:!LS-1!!11 !;;S.LUc-111l.~ll1,l~t$ : ~!'1.~c-~ 1~ l !'1.~~~S.LU!'1.!'1.~rl._tb~rl.rl.:!S. ·vvgz ·~c-~:!UI11 ~li1 

.. 
·~111,lc-~~Hl~WIA!;;LII1,1i }~~Lh-11il!!lc-~;:rul!!l }~~Lh-1t$VLil.L~ 

~t4orti,CJ.L111,1iS.~~Lh-1L~IA!;;j!-!'1.M~WIA!;; ·~111,lc-~~1~1'111,c-~ ~11iji1V1L~ ~~11fb~rl.L~ c-L~111,tj1~11 

.. b 

c-~~111, 1 :!U !'1.L !::!~ 11 tj 1~11 c-tf!'1.L r:c-L~111,:!S.rl.~ ~ 1rl.~~f1.1 L F!.U~ S.LU : c-~ ~!'1.rl.!'1.Jl.li)l.c-!11l.S.~ F!.U 1 S.LU 
I I .. 

11~1!'1.~~Rol S.LUc-111l.li~:!Liill1, 11iLLI!!l:!~11 c-~f1.11!'1.~~f1.1S.LlJrl.f1.11 fl.S. . Lvgz ·rus.S.Liill1, 1 YtiS.S.M~M 11 
I I I 

·~111,lc-~~Hl~WIA!;;LII1,1i }~~Lh-1~rfl.Lll.!;;Lil.L~ ~l4orti,CJ.LII1,1i}~~Lh-1WIA!;; 
b b .. 

j!-!'1.M~WIA!;; "!'1.~c-111l.~,CJ.Ii~Ytil!!l:!~11 tfl_ L(bc-111l.MLVL~~LiirtiLii~fl.l1!£!'1.~~1!'1.1i111,~ l_ rl.f1.11Jl.~U~fl. 

.. b 

S.LlJrl.rl.:!S.c-111l.rl.IA:!S.lJ~f':lLF!.lJ~I1~1h-11A1!'1.~S.L~t$V~~1 !'1.11!!11A1Ro~U~:!S.fl.S.LU . Lggz ·c-!JHl.!l.l_ LV!'1.S.~!'1.1 

. tfl_ L(bliS.lJ tfl_ L[bS.LlJLJl.!;;lJ_tbL~ : ~MIA 1 c-tu 

"( L vgz - vogz) IJ L£ L~L1:!~:!S.c-Lp.!'1.l ~lA~ lA 1:!S.fl.c-111l.tfl_ L[b~S.LU!'1.LIJ~ "( L vgz) ·tt~ ~MtL~ ~_E.c-!!. 
b b 

"L!_ili1, 69 ·~MIA1c-S.U ·~~!;;S.LU!'1.!'1.~fb,!b~ 

b b n. f9 
!'1.1Ac-11U!'1.Lc-U_tbL~ . ~~~M 11 ~1'111,c-~ ~ l_ ~L~U~~f':l S.LlJ~l !'1.~~~S.LU\'1,\'1,~ f1,!1.~11~ 1 ~!'1.~c-~1~1ii1~!'1.L~ 

.. .. 
rl.rl.:!S.L\'1,~~11~ mlil1~1i~~~1 S.LUu S.LUc-S.l!!l,l.YtiS.rl.li~~n.~~~!;;!'1.Lc-~LS. "£ggz . M l_ :!S.fl.\'1,11~ S.LLIJ 

I 

"L\'1,111, g££ "(!'1.Jl.L111,1iS.LUI!!lc-11) c-g!A\'1,M,L\'1,~M, 
~ .P F ..F 1"11 

:!~11 ~~L!'1.rl.LIJ~ ... !'1.~!'1.f':l11 c-111l.li11:!S.MI1M 1 L!'1.FI.lJS.S.LUc-S.l!!l11A!'1.M!'1., !'1.~1A!'1.Jl.~1:!S.fl.Jl., S.LUIA!'1.f':l11 
1"11 to' 1"11 to" I I F )l .P .- F ,F ~ 't::II'F,$1 l"ti~ F 

.. "' .. LiA~~S.LlJ:! ~11 c-~ f1.11 ~LS.~ li 11~!'1.L~LiA~~S.LUc-S.l!!l1, S.LUc-S.l!!l,l.YtiS.rl.li~rl.,CJ.~~~!;;!'1.L c-~LS. ·ggg 'G 

J11A!'1.~c-L~ j!-f1.~:!S.~:!~11 !'1.~1iLc-c-LM F~.c-MS.U~ tb~}fu~!;; L!'1.~LL tbh-1L11A1L!'1. L~~fl. S.L~IA\'1,~ ~S.VLS.~ 



L~~fl1'HLflL "lltl.rutl1'l L~~ L~~~1~iJ'tl LLhl:;oW1"ll'tl'l ~f:l1Uhlfl~mLttl:;W~hl1vrhl~~'l ( 'tl'l rlfl1'l~vt1"lfhl) ( {h 

~) 

~1WJ'hl 2 ~(91 fl1~ 1hl'l:;~:;L')ttl1 60 t)hl 'il'UI011flt)hlttl'lhl1~ 1wffqJqJ1~1'l 

3. 'l1~'l1hl.ffhlflttl1'l (Interim Report) fl1~ Lhl'l:;~:;L'Jttl1 180 t)'hl 1.1UI011f1t)'hlttl'lhl1~ Lhl#qJ\1)1~1'1 

iJ'fl~ttl~hl1 ~d~miJ'fl-:J1hl'lULLUU CD ~1hi'Jhl 2 "lf(91 ~'lLL~(91-:JLLt-Jhl~~~'il~~1'tl~U1~iJ!l~ttlL~~'JtlULLt-Jhl~ 
\J cu q cu 

<j> • .J' .d " .d G;>v.J' .d " .., .r<j> o 
LhiLL~ttl:;~hi'YI (2) "ll'il~ ttl'l1ULL Uttl'l LLttl:;LLt-Jhi'Yifl1'l L"lf~hi'YI~'l'il~~~~ L hl'lU LLUU PDF 1011hi'Jhl 2 "lf(91 

.. .. q 

UhiViflUhl~'il DVD vt~'il Hard disk ~'ilvrhl~"ll'il'l ll'l'l'lfl1'l.rn-JJ1"1 ~1hi'Jhl'l'J~ L~iJ'tl~fl~1 4 vrhl~ LLttl:; 

(3) t-Jttlfl1'lfJLI'l'l1:;~iJ'tl~ttl~hl~~~'il~~~~1hl'lULLUU CD ~1hi'Jhl 2 "lf(91 'l'J~ L~iJ!l~fl~1 2 vrhl~ 
.. .. q 

4.~1'l'l1~'l1hl.ffhi~(91Vh~ (Draft Final Report) ~1hi'Jhl 5 "lf(91 ~~!l~iJ!l~ttlL~'lLttl"ll 1hl'lULLUU CD 
q q cu \1 

~1hl')hl 2 ~(9Jfl1~ 1hl'l:;~:;L')ttl1 240 t)hl 1.1UI011flt)hlttl'lhl1~ LhltffqJqJ1~1'l~'l LUhl~1'l'l1~'l1hl~1tl L~~')tlU 

( 1) iJ!l~ ttlvrhiJ1hl~1hltff-:J1'1~ L~'l~ Jfl~D1"ll'il'l'l1~{J'l1 hlvrhl~-#'lvt ~ (9J~'Vhfl1'l ~fl~1fl1'l~(9J'Vh LLt-Jhl~'l1~ 
LL t1 ttl'l LLt-Jhl~f11'l 1-iftJ'l:; t~"lfil~ ~hi LL ttl:; LLt-Jhl~ LL~(91-:JI'l'J1~ L vt ~1:;~~"ll'fl-:JI'lrn ~~u~~hiLLttl:;~n~rn:; 

q 

fl1~fl1~"ll'il'lvrhl~~~ ~'il~"lfUttlfl"lftJ(91 1 hiLL~ttl:;vrhl~ LL ttl:;~~1'l'l1~'l1hl~'ltl t-Jttlfl1'l (2) iJ!l~ ttll'lill~~U~ 
\J q \J q 

"lJ 'il'l ~hiLL ttl:; LL hi') t t'J~ fl1'l L tl ~~hiLL tl ttl'll'l rn ~~ U~"ll 'il'l ~hl~1-if1 hi fl1'ltl ttl fl~"lf"lftJ(91 ~1'111 hlvrhl~ ~fl~1 
q .. 

J1hlil'fl~ttl 

5.'l1~'l1hl.ffhi~(91Vh~ (Final Report) ~1hi'Jhl 10 "lf(91 ~~!l~iJ'tl~ttliJ!l~ttl'l1ULLUttl'llhl'lULLUU CD 
q q cu \J \J 

~1hi'Jhl 2 "lf(91 'l'J~rr'l~1hlil'fl~ttlLLt-Jhl~fl1'l1-iftl'l:; L~"lfil~~hl1hlvrhi~LI'l'l'lfl1'l.rn-JJ1"1 vi1fl1'l..r(9J'fl~'l~ 
q .... .. 

n1'l1-if~1hlil'fl~ttl~D11fl Ltl'lLLn'l~tl'l:;~n~~~ ~hl1~hl t Vinu L~1vtiJ1~~ L~~'JiJ'tl-:J1 hlfl1'l1-if-:J1hiLLt-Jhl~fl1'l1-if 
.... .. q 

tl'l:; L~"lfil~~hl 1hiLL~ttl:;vfhl~"ll'il'l Ll'l'l'lfl1'l.rn-JJ1"1 ~~'il~rr'l~'l~'ilUJ1hlil'fl~ttl~~'il~ sources code 

LLttl:;l"i~'fl L'ilfl~1'l~hl1 ~1vt.run1'l1-if-:J1hl L(9J~Uh1Vin1hl'ltl LLUU CD vt~'fl DVD ~1hi'Jhl 3 "lf(91 L(91~ Lhl 
.. .. q 

fl'lrn~LUhl'l::uu~~~hl1~hiL'tl'l 101:;$i!l-:J~'l~'ilUL'ilfl~1'l~1'l 1L~LLfi ER vt~'il Diagram UML (Unified 

Modeling Language) Database file Data Dictionary "ll'fl-:J'l:;uu-#-:Jvt~(91 l(91~ l(9J~Uh1Vifl Lhi~ULLUU CD 
d 0 ~~d G:: ~ ...! Q/ ~Q/ IV .J' .J d' 

'VI'l'il DVD ID11hi'Jhl 3 "lf(91 LLttl:: L'VIf:l'ilLUhi·~'Yffi"ll'il'l~f:l1Uhi'JID1mLttl:;~~hl1~hi'YI~'l('il'll'lfl1'l~'VI1"lfhl) LLttl:; 
q .. 

1 hi fl 'l &1.J 1'11'1 ttl fl1 ~ hl'il fl fl ~ 1'Jil1'l'VI~'il ~'VI~ L~ ~ fl ~'il'l L(91 1 ~ 1 ttl:; L~ (91 ~'YI~'VI~'il ~'YI~U ~'l L ~ ~ ') nu 

l'l'il~~') L~!l{ LLttl:;vt~'il~'tl'V'J LL'J{~ ~~1L tJhl ll'l'l'lfl1'lL~hl'il ~ ~1LtJhl ll'l'l'lfl1'll01:;~1 LtJhlfl1'l-#'lti'J'l L~'il .. .. 
fl~1'Jii1-:Jvt~'il L~~ fl~'il-:J'l:;.ru L(91~ L ~'J LLttl:;~ ~1 L tlhl Ll'l'l'lfl1'li01:;L Uhl~i1'l:;l"i1 L~~vt1~ LLttl:; 1"11 L-ifr.i1~~ .. .. 

15 



1. 'il.~'UJ~~'l '\..!'lL'YIL'J~oW 

2. 'fl . ~'J . ~'J'lfl'HlJ ~'\..!'Yl~'l'J 

3 . 'fl.~'J.'J'l~t.!'l1l1qj-rl?ltl 

eJ L~U'J"lf'ln ~~'l'\..!~'J'l3-l'fl~3-1~3-IU'Jrn"l..'fl'l~'\..! 
qJ Vtf q \,1 

~ L~I:J'J"lf'lqj ~'l'\..!~'l'J'J~Yh LL~'\..!~ LL~~'J~UU~'l'J~'\..!L 'VI~ 

~ L~I:J'J"lf'lqj ~'lt.!tff'l ~3-11J'Yli:J 'l L ~'flfl'l'J~ ~'\.,! 'l 

L ~'l'VIih~n'Jfl'l'J LL ~ ~th~ ~'1'\..!'l'l'\..! 
q 

16 



(Focus Group Discussion and Hearings) 

- fl'l'jr.r(P]vl'lbbt:-~'W~'j'ltnb'l.J~~ l(PJ~fl'l'j 

~~'W~U~~~~n'lW~'l~~'l~~'lfl'l~~ 
" 

' 
Q/ 0 "" 

- ~(PJ~'l bbt:-I'W~ b~fl-c:f'l'j bb~::'j'l~~'l'Wt:-l~fl'l'j 

(9)'1 b il'W~'l'W ll"l'j~ fl'l'jQUU -c:f~U'jnJ 
" 

• 

• 

2 3 4 

• • • 

• • 
• • 
• • 

5 6 7 8 9 

• • 
• • 
• • • 

• • • • 
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1 UJUU"i~J.~'ln& 

~UtJ1:::3-I'lill~'l'VI1'U~hL~'Wfl'l1 1,000,000 U'l'Vl 

1 . rhY~~'El~ 101,000 

788,574 

10,426 

100,000 

1,000,000 

U'l'Vl 

2 . rh~'EJU LL'Vl'W 

3.'"h1~~LL~:::rh Y~r.J1~~w1 
U'l'Vl 

U'l'Vl 

4. ri'ln113-l Lil~ a-~'EJV~'VI'W'W3-I'Vf'll'j'Vf~'l~~ U'l'Vl q q 

U'l'VI 

12. "i~ti~L'"J~'lfl'l"i~'lt!L~U 

n11r.l'lm~'W LLU~'El'ElflLU'W~'lV~ 1 ~Pl~d 

.d 
\l'"J~'VI 2 

.d 
\l'"J~'VI 4 

LUWh'W'l'WL~'W Yw5~1'l~'El~ ~::: 15 "ll'El~ L~'W~'l~-#~'VIa-~ V~ LV~~1Km U'WL~'WtJ1:::n'W 
c.J~~'l'W ~'El~~::: 5 Lri'El~1'u~'l~ 1~~~'1-.l'la-~ Y'WtffqJqJ'lL~~u~'ElmL~'l 

LUW<h'W'l'WL~'W Yw5~1'l~'El~~::: 25 "ll'El~ L~'W~'l~-#~'VIa-~ V~ LV~~1Km U'WL~'WtJ1:::n'W 
c.J~~'l'W ~'Elm'l::: 5 Lrim~1'u~'l~l~~V~'tt~1'l~~'l'Wfl'l1~fl'l~l'lLd'El~~'W (Inception 

'II 

Report) LL~:::r~rn:::fl113-lfl'l1~1'lliil1'U l~~1'lliil1'U c.J~~'l'W l~\)fl~'El~ 1"11Uil'l'W~'l3-l 

tffqJqJ'l LL~'l 

L uwh'W'l'WL~'W y 'W'fl~1'l~'El~~::; 25 "lJ'f)~ L~'W~'l~-#~'VIa-1 VI LV~~1KflLU'WL~'WtJ1:::fl'W 
c.J~~'l'W 5 Lri'El~1'u~'l~l~~V~'tt~1'l~~'l'WI"l'l'l3-lfl'l'l'VIib (Progress Report) LL~::: 
l"lill:::fl113-l fl'l1~1'lliil1'U l~~1'lliil1'U c.J~~'l'W l~\)fl~'El~ 1"111J il'l'W~'l3-ltffqJqJ 'l LL~'l 

Luwh'W'l'WL~'W Y'W'fl~1'l~'El~ ~::: 25 "lJ'f)~ L~'W~'l~-#~'VIa-~V~ LV~~1Km U'WL~'WtJ1:::f1'W 
c.J~~'l'W ~'El~~::: 5 Lri'Elti1'u~'l~ 1~~V~'tt~ "~'l~ .. 1'l~~'l'Wc.J~fl111j~m~uu~a-~u1rn 

'II 'II 

(Draft Final Report) LL~:::r~rn:::fl113-lfl'l1~1'lliil1'U l~~1'lliil1'U c.J~~'l'W l~\)fl~'El~ 

1"111J il'l'W~'la-1 tffqJ qj'l LL~'l 

\l'"J~~~Vl'ltl L U'W'~'l'W')'WL~'W y 'W'fl ~1'l~'El~ ~::; 10 "lJ'f)~ b~'W~'l~-#~'VIa-1 VI LV~~1K flL U'WL~'WtJ1:::fl'W 
q 

c.J~~'l'W ~'El~~::: 5 Lri'Elti1'u~'l~L~~V~'tt~1'l~~'l'Wc.J~n'l1/'j~m~uu~a-~u1rn (Final 
'II 'II 

Report) LL~:::r~rn:::fl113-lfl'l1~1'lliil1'u l~~1'lliil1'u c.J~~'l'W l~\}fl ~'El~ 1"11Uil'l'W~'l3-l 
Q/ ., 

~qjqj'l LL~'l 

fl'l"i~'ltJ~uL~utJ"i~nu~~'l'lu ~tl'lU'W"'l:::~'WL~'WtJ1:::n'Wc.J~~'l'Wfl'l~ Y'W 45 1'W 'W'u LL~n11r.J1~ 

L~'W~'JVI~VIYJ'l~ 
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(fl'l~'lLYl~) l.!'l~ tl~t9l'll.!'lLY1L'd~oW 

(fl'l~'l'fl'lfl~~) Mr. PREEDA NATHEWET 

2. ~1LLVnJ~u~~u~ 'il'l~'l1U 
q 

~'Vl'l1JYJ~'l~mL~l~ \Pl.'Vll.!'eN'Vl'l'1 'fl. tffl.!Y1'1'l~ IOJ.L~~'Il'Vl~ 50290 

LY1'1rlYfYHl'fl 087-591-2257 

LY1'1~'l'1 053-878-596 

E-mail nathewet@gmail.com 

1JYJm~'l~\Pl{uru-Yl\Pl (LY11"1L'WL~~n'l'1~~\Plv:l"lf) 

1JYJmrl'l~\Pl{~'Vl'lUru-Yl\Pl (v:l"lf~'dl.!) 

~'Vl'l1JYJ~'l~~~'Vl'l~'l'11"1'l~ (2546) 

~'Vl'l1JYJm~~ LL~l~ (2549) 

Master of Science (Agriculture) 

Philosophy of Doctor (Plant Genetics) 

5. tl"i~'nUfl'l"icl 

Kagawa university (2551) 

Ehime university (2554) 

- 2547- 2549 eJ·lf'dmrn1Jr.r~ ""lft9l L1"1'1'1fl'l'11Jr.rmL~:;~~l.!'lfl'1:;L~m.J L~m" ( ~'dYJ"lf) 
" ' 

- 2554- 2555 Vl'd'VloW'll1"1'1'1fl'l'11Jr.r~ "fl'l'1~~l.!'l'1:;UUfl'l'1'1:;U'l~l"l'd'l~~'fll.!1'~t9ltJ~m~'flfl'l'1 
' " 

' 
~~\Pl~\Pl'1'flLU'fl{~l.!'flfl~~J" ('d"lf) 

2556 "l1"1'1'1fl'l'1'1'dU'1'd~ LL~:;~fl~ 'll"l'd'l~'Vl~'lfl'Vl~'l~"ll'fl'I'Vl'fl'l LLt9l'lll.!L "ll \Plyfl.!~fl'll"l L'Vlil'fl"ll'fl'l 

tl'1:;LYJ~LY1~~hml"l~'fl'I'Vl~'l~ l~L~fJ~ SSR" (CAB ~'Vl'l1JYJm~mfl~\Pl'1~'l~\Pl{) 

- 2556 Vl'd'VloW'll1"1'1'1 fl'l'1 "fl'l'1 ~(91 L~'flfl~l.!~~\Pl'1'ilL U'fl~~'l'Vl~U~UtJ'1:;YJ'll.!~ ~~(91 l'Wtl'1:;"/f'lfl'1i'W~ 

'Vlri--:~" (~'Vl'l1JYJ~'l~mL~l~) 

- 2556 "L~"i'lfl'l"ircr~vhl'lu<7i'fl3J~"i'ltJ LL ti~NLL'ii~fl'l"ircr~vhLL~uv\n,"i T-7rtl"i~ Lt~·znJv\~u Tu 

ifuv\L~"i'lfl'l"i-ifl1!i'J'lL ~'fl~"i~LL3-i"ll'fl'l LL~'M~'M" 
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6.e.J~N1'Ufl1"3~Yh.J~ 

- Nathewet, P., Yanagi, T., Sone, K., Taketa, S, and Okuda, N. 2007a. Improvement of staining 

method for observation of mitotic chromosome in octoploid strawberry plants. Sci. Hort. 

120: 431-435. 

- Nathewet, P .. Yanagi, T., lwatsubo, Y., Sone, K., Tamura, T. and Okuda, N. 2007b. 

Chromosome observation method at metaphase and pro-metaphase stages in diploid and 

octoploid strawberries. Sci. Hort. 114: 133-137. 

- Nathewet, P., Yanagi, T., Hummer, K. E., lwatsubo, Y. and Sone, K. 2009. Karyotype analysis 

in wild diploid, tetraploid and hexaploid strawberries, Fragaria (Rosaceae). Cytologia. 74: 

335-364. 

- Hummer, K., Nathewet, P. and Yanagi, T. 2009. Decaploidy in Fragaria iturupensis (Rosaceae). 

Am. J. Bot. 96: 1-5. 

- Hummer, K., Davis, T. M., Njuguna, W., Bassil, N. V. and Nathewet, P. 2010. Distribution of 

Decaploid Wild Strawberries in Oregon. Submitted to Am. J. Bot. 

- Nathewet, P., Yanagi, T. and Okuda, N. 2009. Evaluation of Wood strawberry (Fragaria vesca) 

Productivity. Acta Hort. 842: 87-90. 

- Yanagi, T., Nathewet, P., Okuda, N. and Sone. 2009. Habitat of wild diploid strawberry plants 

in Japan. Acta Hort. 842: 423-426. 

- Yanagi, T., Matsumura, M., Nathewet, P .. Okuda, N. and Sone. K. 2009. Morphological and 

polyploidy variation of strawberry plants obtained by cross pollination of Fragaria vesca and 

F. x ananassa. 842: 427-430. 

- Kannika Jantarot, Siriwat Sakornwasee and Preeda Nathewet. 2013. Evaluation on Heat 

Tolerant of Cultivated Strawberry Plants (Fragaria x ananassa Duch). 2 (Special Issue): 

49-54. 
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7. tl'i~'2f~~~1.11 
q 

- 2550 6th International Strawberry Symposium, Spain. 

- 2555 7th International Strawberry Symposium, China 

- 2556 1st International Conference on Interdisciplinary Research and Development in 

ASEAN Universities 
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1. ~'fl - \J'l3-l~fl~ (fl'l~'ll YlU) \J'l.:J~'l'l~'a'lfl'acl ~\J'VI~'l'a 
q 

(fl'l~'ltfl\lflf]~) Miss JIRAPORN INTHASAN 

2. ~'lLLVn..i.:J 'f.l'liO/'l1tJ (~tJfl\1'1'\..!~'VI'l~Yltn~~) 

3. Vl\,htJ.:~'l\JLL ~::~~'1\Jvlvh.:~'l\J fl'l r~~"lf'lYJ{~ tnfl'1~h! bb~::~\1 bb ':! '"'~m.j r~ru:;~~~ fl'1'1~fl'l'H fl~ ~'1 

~'VI'lfJYltni~ bba.il~ 

L'VI-al"frn1 053-873490 !Ji'fl 109 

L'VI-a~,-a o53-81349o !Ji'fl 102 

e-mail : inthasan@mju.ac.th, j_inthasan@hotmail.com 

" 'l'VI.U. Lfl~IPI'a~'l~IPI'a 

'l'VI.3-I. L fl~ IPI'a~'l~IPI{ 

..., 
~~'lU\J 

3-IVI'l1'VItJ'l~tiL :at~.:~ TV13-i 

3-IVI'l1'VItl'l~tl L :at~.:~ T V13-i 

2537 

2540 

Ph.D. (Dr.sc.agr.) Soil Science Hohenheim University, GERMANY 2549 

: 2550 ~?'VIihlr~'}'lfl'l'1-fl'l'1"lf::~'l\l L~Y1'1\IW~"lJ'f.l\lihi~'Uh!"lf(9J~'W Acrisol L'Wb"lJ~fl'lrlb'VIil'fl"lJ'fl\1 • • 
th::bYli"T 1 Yl~ ( \I'Uth::~'ltl.lrltl.l::~~~fl'j'j~fl'llbfl~~'j 29,000 'U'lYl) 

: 2 551-2 552 ~?'VIihLr~'1'1fl'l'1- '1::uu fl'l'1tJ ~flYl"lf'VI ~'Wb1l~'Wb ~'fltJ{utJ'1\I rl':l'l~'fl'"'~ ~~'U'1nJ"lJ'fl\l 
\I q q q 'U 

~'Wbb~::b~~ ~~ ~~~Yl'l\lfl'l'j bfl~~'j L'Wb"lJ~r.r\I'VI')(91 b~tl\1 L 'VIa.i (2551-2552) 'j:;t]:;~ ( \I'UU'1::~'ltl.l 

!TAP-Project ~':!Yl"lfbrl~mhtJfl'lrlb'VIll'fl 400,000 'U'lYl) 

~~')~1'"''1'~ fl'l'j fl'll bb fitr fY'VI'lfl'l'1"lJ'l(9llh~'l'VI.ru fl'll b n~ ~lfJ '!! bb~'~ t '\,lvf'\,1~ (9J'f)'l,l 

.ru~(9J"lf'flu'VIin L'W~')~'flfl'l'1'Jr.rtJ b~'fl'~ fl'l'1'Jr.rtJ bbuuil'tt'l'W~':l~ b~'fl~(9Jfl'l'1 t·ih!1 L'Wfl'll~~~ ~n 
bb~::Yl"lf~~~fl L'Wfl(91 bb~\1 ( \I'UU'1::~'ltl.l 'ihWfl\l'l'Wrltl.l::fl'j'j~fl'l'jfJr.r~ bbvi'l"lf'l~ 2551-2552) • "I 'II 
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c:J~'"J:~-~11"1'j'l fYl'j- 'j:;uu fl'l'j ~~\9l LL ~:;~'1-.!'Vl'l-.!fl'l'j ~~\9l~ 'l'"Jtfl'W'Vl~~ L U'WYi"lfVI~fl LYi tJ'IJ nu 
~ q 

fl'l'j~~\9l~'l'"J:I-l'l\9l'jJ'l'W (GAP) L '1-.!L "ll\9l.fl'lr1 mtl!l"ll!l'ltJ'j:;L'Vlf!L 'VltJ ( 'I'I.JtJ'j:;:~-~'lrurJru:;~~\9l 

fl'j'j3-Jfl'l'jLfl~\9l'j 2551-2552) 

: 2552-2 553 '\X')VIih 11"lj'lfl'l'j-'j:;'IJ'IJ fl'l'jtJ ~fl'Yi"lfVI:I-l'WL~tJ'WL ~!JtJ-r'I.JtJ"l'l rl'"J'l:l-l!l ~3-1~3-J'I.J'jnJ"lJ!l'l 
"' q q q "' 

~'1-.!LL~:;Lvi:~-~ ~~ ~~\9l'Vl'l'lfl'l'jLfl~\9l'j L 'WL"ll\9l~'IVI1'1P1 L~tJ'I Lm.J (2552-2553) 'j:;tJ:;~ 2 ( '!'I.JtJ'j:;:~-~1ru 

!TAP-Project ~'"J'Vl"lfLI"l~!l~'ltJ.fl'lrl L Vltl!l 400,000 'IJ'l'Vl) 

: 2 553-2554 'IX'"JVIih11"11'1fl'l'i 1rJ'j'lfl 'l'j-vr ~'1-.!1~'1-.!LL uu fl'l'jtJ-rutJ'j'JtJ'j:;~'Vl1j.fl'l'V'l fl'l'j ~~ \9l1h LtJ 
q 

"" ""~ J .d .dl !l'\.A'Vl'jtJ L'W'V'l'W'Vl.fl'lrl LVI'W!l\9l!l'W'IJ'W 2553-2554 

c:J~'"J:~-~11"1'j'lfl'l'j 1rJ'j'lfl'l'i fl'l'j~fl~'l~~"ll!l'lfl'l'j L~hi'fl'j'l'fl'lu~ri'ch 1:~-~ rJ!l.fC 'jSZJ''lLL~:;~ 
~ "' 

~~!lT~\9l!ln'l'j~'IIPIIPin'l\9l!l'lVI'l'j fl'l'jLIOl~fl 1 L~u 1\9l LL~:;~~~~\9l"ll!l'l'ih LtJ 2553-2554 
"' q •:.~ 

~~'"l:~-~11"11'1fl'l'j fl'l'j-vr~'W'l~m;J~1'!J~fl'jWJ\9l L~!l~'l1u~~'W ~\9l~1VIfl'j'j3-J'ih LtJ 

(MTAC 2553-2554) 

: 2554-2555 '!X'"JVI'ih trJ'j'Jfl'lj fl'l'j L~tJ'j:; 1tJ"lf'WIOl'lfl!Ol~'W'Vl~~~~'l3-l'l'jfl~:;~'ltJvJ!J~LvJ\9lL~.fl'ltJ L~ 
q 

fl'l'j ~~\9l·&h LtJtfl'W'Vl~tJ1 '1-.!yf'l-.!~.fl'l r1 mtl!l\9l!l'W'IJ'W 2554-2 555 

: 2556 'IX?VIihlrlj'lfl'lj "1rJ'j'lfl'l'j~(Pl'YhJ'l'W~!l3qJ~'j'ltJLLU~'I LL~:;fl'l'j~IPI'VhLL~'W~fl'l'j L~tJ'j:; 1tJ"lf'W 

~~'I-A L 'Wvf'W~1rJ'j'l fl'l'j-rm~h!'l L ~'fl'V'l'j:; LL~"ll!l'l LL~'I-.!~'1-.!" 

6. Scientific activity: 

-Research Training course supporting by DAAD scholarship at Hohenheim University,Stuttgart, 

GERMANY. April - September 2000. 

- Poster presentation at the 17
1
h World Congress of Soil Science, 14-21 August 2002, 

Bangkok, Thailand 

- Participated in International Training Course in Environmental Science Soils, Land Evaluation and 

Land Use Information Systems from 10- 24 March 2004 in Hanoi Agricultural University, Hanoi, 

Vietnam 

- Poster presentation at the Towards Sustainable Livelihoods and Ecosystems in Mountainous 

Regions, 7-9 March 2006, Chiang Mai, Thailand 
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-Poster presentation at the 18th World Congress of Soil Poster presentation Science, 9-15 July 

2006, Philadelphia. Pennsylvania, USA 

- Poster presentation at the 19th World Congress of Soil Poster presentation Science, 1 - 6 August 

2010, Brisbane, Australia . 

.Qcvdo t;S d.Q fJ' 

7. t:-.I~N1'l.I'J~ll'VI'Gt1L 'a~Lb~~ !PIVU~'Yi 

2541 il1'!Pl1-l Vi-rt!J\!-aru:; • .fiqJ ttl! m'W'Wv1 bb~:; ~-a1.fl-acl ~uvr'Gt1-a . ~'fl~~vr'W~"l'WYl'N~"l'W 

""'l"l~'fl 191~ 'ti~u-aru"ll'fl'l ~'Wbb ~:;u"l!Pl'fl"l'VI 1-a~"lf"ll'fl'l~~ b~ tJ'l'VI'l"l'W l 'Wfl"l"" b 'VIoW'fl"ll'fl'ltJ -a:;b YJ cPT 

2002 

2006 

2006 

. .. . 
lnthasan, J., Hirunburana, N .• Herrmann, L. and K. Stahr. Effect of fly ash 

application on soil properties, nutrient status and environment in Northern Thailand. 

The 17th World Congress of Soil Science 2002. Paper No. 249. (Transactions 

CD-ROM).Bangkok, Thailand. 

lnthasan, J.. Hirunburana, N.. Herrmann, L. and K. Stahr. The effect of 

fertilizers and soil amendment managed on the concentration of trace elements in litchi 

leave after flowering stage. Towards Sustainable Livelihoods and Ecosystems in 

Mountainous Regions. 7-9 March 2006, Chiang Mai, Thailand. 

lnthasan, J., Hirunburana. N., Herrmann. L. and K. Stahr. Effect of Fly Ash 

Application on the Amount of Certain Heavy Metals in Lychee Orchard's Soil of 

Northern ,Thailand. the 18th World Congress of Soil Science, Poster presentation, 9-15 

July 2006, Philadelphia, Pennsylvania, USA. 

2006 lnthasan, J. Responses of Litchi Tree (Litchi chinensis Sonn.) to Chemical and Organic 

Fertilizers Including Soil Amendments such as Fly Ash and Dolomite in the Northern 

Thai Highlands. Hohenheimer Bodenkundliche Hefte 77. 

2 550 ~-a1.fl-acl ~uvr'tt1-a. ~~"ll'fl'ltl mb~:;1''til91tJ-rutJ-a'l ~'W~'fl ""'1"~~ b ~ ~~'W"ll'fl'ln"l!Pl'fl"l'VI"l-a bm~ 
q q q q 

t 'W Yui'W~-a:;tJ:; 'VI~'ln'1-a~l91 191'flnl wr'l'V11'191 b~tJ'll 'VI~. n'1-atJ-a:;"6~1J"lf"ln'1-atJ-a:;"hu 2550 • • 

2008 lnthasan, J .. Puddhanon, P .• Anantachaiyong, T. and Thanusorn, P. Evaluation on 

microbial populations in rhizosphere soil of genetically modified corn hybrids 
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resistance to corn borer : MON89034 x NK603. Annual Meeting and International 

Conference of Thai Society for Biotechnology TSB 2008. " Biotechnology for Global 

Care" Mahasarakham, Thailand.2008. (Proceeding CD-ROM) 

2008 Puddhanon, P., lnthasan, J., Anantachaiyong, T. and Thanusorn, P. Biosavety 

Assessment on Morphology of Genetically Modified Corn Hybrids Resistance to Corn 

Borer : MON89034 and STACK with Round up Resistance : MON89034 x NK603. 

Annual Meeting and International Conference of Thai Society for Biotechnology TSB 

2008. " Biotechnology for Global Care" Mahasarakham, Thailand.2008. (Proceeding 

CD-ROM) 

2010 Wicharuck, S., Erbe, P., Schuler, U., lnthasan, J., Herrmann, L., Stahr, K. and 

Mattiga P. Effect of land use systems on soil resources in northern Thailand. 

International Symposium Sustainable Land Use and Rural Development in 

Mountainous Regions of Southeast Asia 21-23 July 2010, Hanoi, Vietnam 

2010 lnthasan, J., Sutigoolabud, P and Somchai 0. Certain Nutrients Leached under 

Lychee Cultivation of Northern Thai Highland's Acrisol Soil . In 19th World Congress of 

Soil Science, Soil Solutions for a Changing World 1 - 6 August 2010, Brisbane, 

Australia. Published on CDROM. 

2010 Wicharuck, S., Erbe, P., Schuler, U., lnthasan, J., Herrmann, L., Stahr, K. and 

Mattiga P. Influence of land use systems on soil resources in northern Thailand. In 

19th World Congress of Soil Science, Soil Solutions for a Changing World 1 - 6 August 

2010, Brisbane, Australia . Published on CDROM. 

2010 Chaiwong, C., Puttajanyawong, S. , Sudigoolabud, P. and lnthasan, J.. 

Participatory Action by the Community in Sustainable Land use Management for 

Agricultural systems on the Ban Eang watershed Saluang Sub District Maeteang 

District, Chiang Mai Province, Thailand (full paper). In 19th World Congress of Soil 

Science, Soil Solutions for a Changing World 1 - 6 August 2010, Brisbane, Australia. 

Published on CDROM. 
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(fl'l~'lt)'~fl~~) Miss Vassana Viroonrat 

bba.ll~ 

b'WlJ~ 63 ~.4 11l'lu'tl«'W'Vf'j'ltJ 'fi'lbfl'fl«'W'Vf'j'ltJ r.r~'VIr1~L:at~~ t'VIa.l 

'j~~1th~&~ 50290 L'Vf'j~~v1 o-5387-3490 ~'f) 112 L'Vf'j~'l'j o-5387-3490 

~'fl100 

Email address: virunrat@gmail.com , vassana@mju.ac.th 

2551-2554 tl~qjqj'lb'flfl U,l~~'l~\Whb'tl:; 

~'Vltl'l~'l~~'j~~~ fl'l'jr.r~fl'l'j 

uruen~(bfl~~'j~'l~~1) 'Vl1'~tl'lfl'jn'j'j~'lf'l~ 

2547-2550 tl~qjqj'l t 'VI tl,l~ ~'l~~{ 

~'Vlmm~~'j 

~'VI'luruen~ 

(Lfl~~'jm~~{) 
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e 2556 ~~'J~1j~1:1 "LI"l~'ln'l~~~vh~'l'Wii'fl~~~'li:J mJ~'~ bb~:;n1~~~vh bb~'W~n'l~ t~th:; Tmfw~~'j.J t 'W 
~ ~ ~ 

.J' d'l' IV d' &" .J I I ~ 
'V'l'W'VI bl"l~'lf1'l~~f1~'W'l b 'V'l!l'V'l ~:; bb~"ll!l'l bb~'W~'W" 

• 2552 - 2553 ~"lf1t~1!n1r.rt~ Ll"l~'lf1'l~1j~I:J "f1'l~~~f1'l~'VI-r'V'lmn~~'WLL~:;J'l~ LVI~'l:;'C{~ 
'1.1 

'&{'lVI-run'l~~~\Pl~~ LU~!lf1~!l'W ( 'i{'li:JJ'ltl'l )" 

• 2551 - 2552 ~tJ~VI'"l"i-''1\.! L~"i-'fl'"l"i Ll"l~'lf1'l~b~~'i{~'l'll"l'J'l~~l"l'J'l~Lii'lll0/l'Wf1'l~b~~~~ 
'1.1 ~ 

l"l'J'l~'i{'l~'l~\ll'Wf1'l~bb~'li'W"ll!l'lbf1~\Pl~f1~~tJ~f1~~ 'i{'li:J.J''ltl'l ~'IVIrJ~b~I:J'IlVI~ b~!lf1'l~ 
~ ~ 

tJ -ru rK'JIOI'lf1 ~~f)~:;'VJU"ll!l'l f1'l~ bU ~ b m'VI'l'l f1'l~~h" fl'li:J l~f1~!JU Ll"l~'lf1'l~-d'Jm VI ~'f) b ~!lf1'l~ 

u-ru rK'J"ll!l'lfl'll"lf1'l~ ~~\Pl bb ~ :;f1'li"1U~f1 'l~Vi1~-ru ~ ~n~:;'VIUIO/'lf1'l~ bU ~ b m'VI'l'lf1'l~ ~'l f1~~f1'l~ ~'l 

IPi'l'ltJ~:;b'VJI"l' n~:;'VJ~'J'I'V'l'lrn"ll'tT T~l:l(P)'lbil'Wn'l~ L'W 3 'el'lbfl!l ~!) 'fl'lbfl!lvJ'l'l bb~!l'li:J bb~:;L"ll'I:J 

t.l~'lf1'l~ 

• 2548 - 2550 ~"lf1t~1!n1r.rt~ Ll"l~'lf1'l~~f1~'l1j~mi"1VI:;yf'W~'WLLUUU~rn'lf1'l~L~!lf1'l~~'I'V'l'l\Pl'WL!l'l 
'1.1 ~ 

'l'l'W1j~I:J LL~:;~ \PJ.I'W'lrJ'i{~fl'fl'i{~'l'l'&{'lVI-ru!l'll"l'l~~'WLLUU (LI"l~'lf1'l~IPi'fl Lri'fl'IU~ 1-2) LL~:; Ll"l~'lf1'l~ 
q 

L~"JVI:;"ll''WU'VIfl'll"l LVItl!l (LI"l~'lf1'l~IPi'fl Lri'fl'IU~ 1-2) L~l:l 1~-run'l~'C{oWU'i{'W'W'Vf'W1j~I:JIO/'lf1~'li:J1j"ll''lf1'l~ 
q q 

I !V I 
A I V Q./ ~ d' I ...:::::. 

'VI!ll:l!l'll"l'mL~ :;n'l~\Pl'l\l'W~'l'W~'W~ 1:1 f1'l~ Ll"lVI:; LL Vl'l"ll''l\Pl 
~ ~ q 

• 2547- 2549 ~"lf1t~1!n1r.rt~ Ll"l~'lf1'l~1j~I:J "f1'l~~\PJ.I'W'll"l'J'l~~'J~~!ll'Wf1'l~'i{oWU'i{'W'Wf1'l~tJ~n 
'1.1 q ~ 

Vlt0'l bb'V'l'l Lf1~'l b ~'f) Lil'W'fl'l~'V'l'VI'l'l b~!lf1lVlflU bf1~(9)~f1~ l 'W~'IVIrJ~~'l~'Wbb~:;L~I:J'IlVI~" 

• 2546- 2547 ...t~JVIU'1-''1'M u~,;'VI 'C{'J'W~f1fl'W'VI~tJ ~'ln~ ~~\Pl~f1fl'W'VI~tJ~'IL~~!l'WVh{~ 

6. ~~N'"l'M~Vh-1~ 

1) 1'1'n"M'11"in•.r~J~u LL~:;'fi'l'V'l~~ill 'V'l~~m. 2553. 'C{fl'l'J:;n'l\Pl!l'lVI'l~Yhl'WlU"ll!l'I~~~'WTI q Vtf q q 

'i{'li:J.J''ltl'll'W'i{'J'WLf1~\Pl~f1~~iJ~f11:Jfl'l'V'll'Wf1'l~ lVl~~~~\PliPJ'l'lfl'W 'Yf'W~~~J'ltl!li:J LL~~'W 

~'IVIrJ~L~I:J'IlVI~. 'J'l~'i{'l~bf1~\Pl~ 26 (4) 137-146. 

2) 1'1'n"M'111qJ.r~J~u bL~:;'fl'l'V'l~~rn 'V'l~~m. 2552. n'l~\Pl!JU'i{'W!J'I"ll!l'I~~~~\PlVI~'lbL'V'l'l Tn 

~'l1Pi'flf1'l~L~tli:JL'Wvf'W~Lf1~\Pl~. 'J'l~'i{'l~Lf1~\Pl~ 25(1) 47-58. 
q 
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• Virunrat, V., A. Bhromsiri and T. Onpraphai. 2011. Reduction of Chemical 

Fertilizer Usage in Mandarin Orchard and Effects on Yield and Quality of 

Mandarin Fruits: On Farm Trial at Fang District, Chiang Mai Province. Paper 

presented in the International conference entitled Role of Agriculture and Natural 

Resources on Global Change. 7-6 November 2011. Imperial Mae Ping Hotel, 

Chiang Mai. Thailand. 

• Virunrat, V., A. Bhromsiri, C. Santasup and T. Onpraphai. 2011. Soil properties, 

fertilizer management by farmers and plant nutrients status in the leaves of 

" Sai Nom Pueng" mandarin: Mae Soon sub-district, Fang district, Chiang Mai 

province case study. Paper presented in Proceedings of the 
2

nd National Soil and 

Fertilizer Conference. 11-13 May 2011, Maejo University, Chiang Mai. Thailand. 

• 'J'l'i{'J..!'l ~'afll.r!Plu 'il'l'l"l'j'jtJ.J y.j'ja-J ~~ "lf"lf'l~ i'WnYif'l"l~ LL'i'l~t~'l'd'j 'iJtEl'Wth~ 1 'l"l. 
q"~ ~ 

2553. fl'l<j'l.J<j~L~'W~mJ.fl'l'l"l fl'l'j L Vl c-.J'i'l c-.J~\?l"lJ'iJ~'C{'d'J..l~a-J 'C{'ltJJ'l tl~ '"J twfl'l'l"l ~'WLL'i'l~ 

~'d'la-J.ffa-J.W'W15'j~VI~'l~ ~rufl'l'l"l ~'Wnu ~'d'la-J'C{'la-J'l<jtJL 'Wfl'l'j LVi c-.J'i'l c-.J~\11 : fl'jrn~m~n~a-J • • 

3-lVI'lr:iYJm~m~t~~ Lmt 26 'l"l\ll"l~n'lt~'W 2553. uruon\?lr:iYJm~t~ 

a-JVI'lfJYitl'l~tl L~m LmJ 

• 'J'l'i{'J..!'l ~'afll.r!Plu 'il'l'l"l'j'j\l.J y.j'ja-J ~~ 2553. 'C{fl'l'd~n'l\?l'il'lVI'l'j~"lfL'W L'l.J"ll'il~~a-J.W'W15 q Vt:Ji q q 

'C{'ltJ,r'l er~ L 'J..l'C{'d'J..lLfl~\?)'jfl'j~s:~ ~fltlfl'l'l"lL 'Wfl'l'j LVi c-.J'i'l c-.J~\?l\9l'l~fl'W vr'W~~a-JJ'lti'iltl LL~ 

'C{'J..l ~~VIrl{P]L~tl~ LVI~. fl'l<j'l.J<j~"lfa-Jia-Ja-J'W'lfJ"lf'lfl'l'jLfl~\?l'j ~~~~ 8 ~ru~Lfl~\?l'jr!'l'C{\?1{ 
~ . 
a-JVI'lfJYitl'l~m~tJ~LVI~. 26 'l"lt]l"l~fl'lti'W 2553. ~ru~Lfl~\?l'jl"f'l'C{\11{ 

a-JVI'lr:iYJm~m~tJ~ LVI~ 

8. fl'l'a'il'U'33-I LL~~-i3-13-I'J..!'l 

• 'il'l.J'ja-J L~~tJnu~fl'l'j fl'l'j L-6L'l.J<jLLfl'ja-Jfl'l'j~{Plfl'l'jYJ'l~'l.J'j'jtJ.J'l'Wfl'ja-J EndNote Web ~'W~ 2 6J • • 

rl'W~ 17 ~~VI'l~a-J 2554 ru Vl'il~UflU~fl'l<j~'iJ3-l~'dL\?l'il{ .ff'W 3 'il'l~'l<jLQ~a-J'I"l<j~LntJ<j~ ~ru~ 

Lfl~\?l'jl"f'l'C{\11{ a-JVI'lr:iYJm~m~tJ~ LVI~ 

• 'il'l.J'ja-JL~~tJfju~fl'l'ja-J'l\?l'j~'l'W GLOBAL GAP L'Wrl'W~ 22-23 fl'jfl!J'l~a-J 'l"l . I"T. 2552 ru 

fl'l~fJ"lf'lnf)r:lYitJ'l ~ru~Lfl~ \?l'jl"f'l'C{\11{ a-JVI'lr:iYJm~m~tJ~ LVI~ 
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• ~fl~'l~'l'l'hl~,..l'J...!~'Yll"l l'hl t~~fn~v.J~~~3-j ~'l~~\Jlfl'l~v.J~~~'hl~'l packing house 1'hli'J'lrJ'hl~ 26 

1?J~'li"J3-j 2551- 2 Y-l~rl~fl'l~'hl 2551 ru KAGAWA ~~~::; MIE University th:::~'Ylriql~'h! 

• fl'l~'flU~3-j~~'ltllju~n'l~~'Yl~"~L'hll~~13-j~"J'flfC~·zh 1'hl1''hl~ 16-17 n'hl~'l~'hl Y-l.rl. 2549 ru 

fl'll"l"l'lf'l:zl'J"l'Yl~'l l"lru:::"l'Ylmrl'l'6'f~{ 3-jVf'l"l'Ylmim:zl~" L Via.J 
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Mr. Jukkaphong Poungngamchuen 
' 

2. L'a"llflU (;l"iU"i~"lf'l"lf~ 3 1006 00542 50 9 

3. Wi'lLLvt,J.:~u~~U~ 
q 

b~I:J-:) l 'Vl3-J 50290 

L'Yl~~Yn1/L'Yl~~'l~ 053- 873294- 5, 087- 7167971 

E-mail: jukkaphong@mju.ac.th 

5. tl-;~~fl'l"iRm:n 

u~'Vl'l~n~A~urnen\Jl ( fl'l~\Jl'tl'l~) :l-l'Vl'l1j'Ylm~~:~~'l:l-l ~'l bb'Vl-:J • 
R'tltl~'l~\Jl{:l-l'Vl'lurnen\Jl(~~~'li-:J~:l-l)~~'lu~urnen\Jl~~~u~'Vl'l~~'l~\Jl{ 

Ph.D (Rural Development) Central Luzon State University 
' ' 

6. ~'l"ll'l~"lf'lvtilfl'J13-1'2f1~1qJfiL~1:1 i-:J~:l-l~'l~\Jl{ b"if~ ~~~'l'lf~U'Yl ~~~'l~:l-l'lf~ i-:J~:l-J1j'Yli:J1b~'ilfl'l~ 

~~~'l 

7.1 ~'i)11,4'ltl01~LL~~~1~~~tl: 
<u 

1) fl'l~~ ~~1~tl bb uuvi'l-:J t -ri'flti'Yl'l~"ll'il-:J ~fl~ ~1~:1-l'l\Jl~ti'l~ fl'l~.ru~'il-:J\Jl'l:l-l~::uufl'l~ 
~ . ~ 

tlfju~'Yl'l-:Jfl'l~bfl~\Jl~~~ (GAP) ~bfl~\Jl~ifl~'Yl~l:l1~fl'l~b'Vlil'il\Jl'il~U~ 

2) fl'l~~ ~~'lcPl'l bb uu '"Jillfl'l'Y'J~1j \Jl'fltl'l-:J~-:)~~\Jl'l:l-l bb ~') ~ ~tl-r'lfqj'l b~~~ ~fl~'Y'l'ilb ~ 1:1-:J 

r.r-:J'Vl.r~b~I:J-:) L'Vla.J 

3) fl'l~~ ~~'l ~fli:Jfl'l'Y'l fl'l~U~'Vl'l~r.r~fl'l~1j ~'l'Vlfl~'lf:l-l'lf~ ~tl~::'lf'l ~:1-l b~~~tifl~'il'l b "lt1:1~: . ~ ~ 

fl~rnRfl~'lr.r-:J'Vl.r~b~I:J-:) t 'Vla.J 

1.2 ~'Jvti.h tfl"i'lfl'l"i~~f.J: 

1) fl'l~U~'Vl'l~r.r~fl'l~th'lf:l-l'lf~ fl~rnRfl~'l th~u'lifl-:J'l:l-l ~'lU'tl'tl'l-:Jb'Vlil'il 'f)'lbfl'il~'ill:l • 
~::bn~ r.r-:J'Vl.r~b~I:J-:) L'Vla.J 

2) fl'l~~ ~')~~'l:l-l"ll'il-:Jtl~::'lf'l'lf'W l ~ t~~-:Jfl'l~U~'Vl'l~r.r~ fl'l~U'l'lf:l-l'lf~ U'l~-:J~'l'Yl'l:l-l r.r-:J'Vl.r ~ • 

30 



3) f1'l'1~ ~'W'l rlfU.Jfl'l'Y'l ~'l'Wf1'l'1~ ~'W'l"/53-l"lf'W"ll'tl'l thJ'l''lfa.J"/5'1..! ~'lU~ L~'lt'l'tl~ 'fl1 Lfl'tlt'l'tl~ . .. . 
~:;L~t'l r.r'IVI1't'!L:a~'l LVI~ 

4) n 1 '1 1j L 1"1 '1 1:; ~ '!..! T ~ u 1 ~ n 1 '1 'C{ 'I L ~~a.~ tJ ~ n ~ 1 'I 'Y'l 1 '1 1 YJ t'l LL YJ '!..! n '1:; L Yi ~a.~ LL ~:; 'ch 1 ~ .. 
n'1ru~n~nr.r'IVI1'1'lL:a~'~ LVI~ 

5) n11~ ~'W'lf1'l'1a:l'C{'d'W~'la.~"ll'tl'ltl'1:;"1f'l"lf'W L 'W n'l'1r.rl'ln'l'1U'l"lfa.J"If'W n'1ru~n-rn th'WYJ'ltl'l • 

6) Participation of Local Administrative Organization in Community Conflict Resolution: 

A Case Study of PongNoi Village, Suthep Sub-district, Muong District, Chiang Mai, 

Thailand 

7) f1'l'1r.rt'l f1'l'1~'l'W~a.J ~1~J1 ~'l"ll'tl'l L n~ IPl'1f1'1~a.~J1 r·h'lr.r'IVI1' t'l L:a~'~ LVI~ • 

1) n1'1 L-if~~il'WYJ~U"ll'tl'l Ln~ \Pl'1f1'1 L 'Wr.r'IVI1'1'l~'1'l~!)'hntl 

2) f1'l'1~ ~'W'll"l'd'la.l Lila.! LL ~'l"lJ'tl'lfi'1fl'"/~tJ'lbL~:;'!.,!')t') bL~.J'W l Yl~ Lt'!H'll'a.l"lf'W L'WL:a~'l LVI~ • • 
3) n'l'1~ ~'W'l~"lfili1'1'l LL~:;u'"~r.r~~a:l ~~~'f) ~Pt'l'la.~ 'ch L ~'"~ L 'W n'l'1'tl~1'm~1YJ1'Y-l ~ 1n'1n'1'1a.J"If'l~ 

LL~:;~'I LL'dt'J~'f)a.J'f)~'l'l~'lii'W"ll'tl'l'tl'l~f1'j"lfa.J"/5'W L 'Wr.r'IVI1'1'l L:a~'l LVI~ • 
4) n1'11j Ll"l'1'l:;~~tJ ~'~ ~~'tl ~n~ ~'l'Wa.~ 1 1Pl'1~'l'Wf11'11'u'1'tl'l 1Pl'la.~'1:;uut.Jf)u~ n'l'1YJ'l'l n'l'1 

Lf1~ \Pl'1~~ (GAP) 'C{Lf1~1Pl'1il'WYI~~1 'Wfl'll"l LVIil'tliPl'tl'WU'W .. 
5) n1'1~ ~'W'lri'n~.fl'l'Y'ln'l'1vi'tl'l L~~') Lt't~"lfa.~"/5'1..! n'1ru~n~'lth'W 1 ~n'tl'~~'~ ~'lu~VI'W'tl'l • 

l"l'd'l~ 'fi'lLfl'tlVI'l'lt'l'l r.r'IVI1't'!L:a~'l LVI~ 

6) L1"1'1'1 f1'l'1r.rl'lvh~'l'Wiim.J~'1'l~ LL tJ ~'~ LL~:;n1'1r.rt'tvh LL~'W~ f1'l'1 L-iftJ'1:; L~"lf'll~ ~'!..! L 'Wyf'W~ 
L~Pt'1'1f11'11'n<JJ'l L -ri'tl'Y'l'1:;LL~"ll'tl'l LL~'W~'W 

f1'l'1U~VI'l'1r.rt'l f1'l'1U 'l"/53-1"15'1..! f1'1ru~n~'l th'WU 'lrfff1'1'la.! ~'lU ~~'d'l L Vlil'tl • 
'fi'lLfl'tlt'l'tl~~:;L~t'l r.r'IVI1't'!L:a~'ILVI~ u~~a.~i4 2552 

f1'l'1L~mL'Y'l~ 'd'l'1~'l'11jr.rmL~:;~~'W'l 3-1'"/fi. u~ 32 QUU~ 4 \Pl~'ll"la.J-'fi''W'l'll"la.! 2552 • 

2) ~'tl~~'l'l'W f1'l'1~ ~ 'W 'l rlf1 ~fl'l'Y'l ~ 'l'W f1 1'1~ ~ 'W 'l"/53-l"lf'W"ll 'tl'l ~tJ 'l"/53-1 "15'1..! ~ 'lU ~ L ~'I t'l'tl ~ . .. . 
'fi'lL.fl'tlt'l'tl~~:;L~t'l r.r'IVI1't'!L:a~'ILVI~ u~~a.~i4 2553 
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fl1'H~mwd Oral presentation, International Conference on the topic of The Future of 

Thai Rural Areas: Sustainable Foundation of the Stable Country at Khon 

Kaen University 27- 29 January 2011 

LL VI 'ti'!'Yl'W 'lU1J<j:;}l1~lJLLrrJ'W~'W 3-l'VI'lfj'Ylm~mL~l~ 
q 

2552 

fl1'jL~tlbL'Y'l~ 'J1<j'tf1<jfj"lf1fl1'j 3-l'VI1'j'YltJ1~tJ<j1"lftl{]l.J~-r3-l~ U~ 1 QUU~ 2 fl'jfl{j1rt3-l­

.fit.J'J1rt3-l 2552 

4) ~'flW~'l1'W People's Participation in Dong No Tham Community Forest Management 

Project, Ubon Ratchathani, Thailand tl~'Via.l~ 2555 

fl1'jL~mL'Y'l~ Kasetsart Journal Social Sciences tl~ 33 QUU~ 3 fl'Wtntl'W-.fi'W'J1rt3-l 

2555 

LLVI'ti'l'YJ'W Nature Care Foundation 

5) ~'fl~~'l1'W An Analysis on the Policy of Promoting Rubber Trees Cultivation for Replacing 

Garlic and Longan Growing: A Case Study of Chiang Mai, Thailand tl~'Vi3-l~ 

2555 

fl1'jL~mL'Y'l~ Oral presentation, International Conference on Environmental and Rural 

Development, Khon Kaen, Thailand 21-22 January 2012 

6) ~'fl~~'l1'W An Analysis on the Policy of Promoting Rubber Trees Cultivation for Replacing 

Garlic and Longan Growing: A Case Study of Chiang Mai, Thailand tl~'Vi3-l~ 
2555 

fl1'jL~mL'Y'l~ International Journal of Environmental and Rural Development, Vol. 3-1 

March 2012 

7) ~'f) ~~'~1'W fl1'j~ ~'W1fl1'ja:i '&'t'J'W~'J3-l"ll'fl'l1J<j:;"lf1"lf'W t 'Wfl1'j~~fl1'jth"lf3-!"lf'W fl'jrn~fl~n 
q 

2556 

fl1'jL~tlbL'Y'l~ 'J1'j'tf1<jfj~mL~:;~~'W1 3--l~n. U~ 36 Q'IJU~ 1 3-lfl'j11'13-l-a:i'W11'13-l 2556 

8) ~'fl~~'l1'W Participation of Local Administrative Organization in Community Conflict 

Resolution: A Case Study of PongNoi Village, Suthep Sub-district, Muong 

District, Chiang Mai, Thailand U~L~mL'Y'l~ 2555 
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fl1'1L~mL'V'l~ Oral presentation, International Conference of Agricultural Engineering 

CIGR-Ageng 2012" Valencia Conference Centre, July 8-12, 2012, 

Valencia, Spain 

8) ~'f) ~~'l1'1-J fl1'1r.r1Plfl1'1~'Jw~h~ ~1~J1 tf'l"ll'fl'l Lfl~ tn'1fl'1~a-~J1 ~1"r.r"'VIrr IP1 L~~" L 'VI~ u~ • 

2556 

fl1'1L~mL'V'l~ Poster presentation fl1'1th:;~a-~'l"lf1fl1'1Lfl~tn'1rJ.f'l~ 14 rJrn::Lfl~tn'1rl1~tn4 

3-I'VI1fl'Vl~1~~"ll'fl'I-JLLfl'I-J 28-29 3-lfl1'11rl3-l 2556 

10) ~'f)~~'l1'1-J fl1'1~~'1-J1~fl~.fl1'V'lfl1'1vl'fl'lL~~'J TIP!~"lfa-~"lf'I-J n'1rn~n~1U1'1-J 1 ~fl'fl"~" 1P11u~ • 
'VI'I-J'fl'lrJ'J1~ 'f31L.fl'fl'VI1'l1Pl'l r.r'l'VIrJIPIL~~" LVI~ tl~L~mL'V'l~ 2556 

fl1'1L~mL'V'l~ Poster presentation fl1'1th::"lfa-~fl"lf1fl1'1Lfl~tn'1rJ.f'l~ 14 rJrn::Lfl~tn'1rl1~tn4 • 
3-I'VI1fl'Vlm~~"ll'fJ'I-JLLfl'I-J 28-29 3-lfl1'11rl3-l 2556 

. 
7.5 "1u~r.rt~Viih~..,·vh: 

1) fl1'1~ ~'I-J1 ~fl~.fl1'V'l fl1'1U~'VI1'1r.r IP1 fl1'1fl~1'VIfliOl"lf3-l"lfWthh:;"lf1 rl 3-1 Lrl'1~ ~fll0l'fl1 L ~~'1-J: 
• 'IJ .... 

n'1rn~n~1r.r'l'VIrJIPJ L~~" LVI~ 

. 
7.6 ~~'l1'1-JL~tJLL'V'l~~Wj: 

1) ~'fl~~'l1'1-J iJ ~ U qj qj 1Yl 'fl'l ~ '1-J LL 'VI ~'l'Vl1''V'l ~ ~'I-J'Vl1'l U qj qj 1: ~ fl rl 'J 13-1 'VI rJ'l"ll 'fl'l fl1'1 

~~'I-JTU'1::L'Vlrl U~~m·{ 2553 'J 1 '1 ~ 1 '1 L fl ~ tn '1 rl ill :; L fl ~ tn '1 rl 1 ~ tn { 

3-I'VI1fl'Vl~1~m~~'l LVI~ u~ 26 mru~ 1 fl3-l.fl1~'1-J15 2553 • 
2) ~'fl~~'l1'1-J iJ~Uqjqj1Yl'fl'l~'I-J LL'VI~'l'Vl1''V'l~~'I-J'Vl1'lUqjqj1~\]fl~3-l. 2553. 'J1'1~1'1LL~ 

L~tl~l1r~tl u~ 11 QUU~ 1 3-lfl'11rl3-l-fl3-l.fl1~'1-J15 2553 • 
3) ~'fl~~'l1'1-J fl1'1U~'VI1'1r.r1Plfl1'1~3-l"lf'I-Jtn13-ILL'I-J'J~IP!Lrl'1~~fil0l'V'l'flL~~'l U~~a-1~ 2554 

fl1'1L~mL'V'l~ 'J1'1~1'1LL~Htl~l1r~tl tl~ 12 QUU~ 1 3-lfl'11rl3-l-fl3-l.fl1~'1-J15 2554 • 
Life and Love: In the eyes of women administrators. 2006. The 18

1
h 

Agency-In-House Review for Completed and On-Going R&D Projects at the RET 

Amphitheater, Central Luzon State University, Science City of Munoz, Nueva Ecija, 

Philippines, June 8, 2006 
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Community Forest Management in Thailand. 2007. International 

Conference at the Hotel Supreme Convention Plaza, Baguio City, Philippines on the 

topic of "Recreating Research Culture and Leadership in the Academe in a 

Knowledge-based Society" . In celebration of the recent advancements in education 

and research; and the strengthening of ties and linkage between Thailand and the 

Philippines, April 13-15, 2007 

6) ~'flJ:.J'CN'lkl tl'l<j'W'~kl'l"lf~"lfkl (VIoW'l~'fl) • 
u~~m·{ 2553 

tl'l'jbJ:.JU bLVd ~VI'l1l'Ylm~u bb~L~ ~VI'l1l'Ylm~u b~U'l tVI~ ~VI'l1l'Ylm~u b'Yl r~L k!L~~h'l"lf 

~'lrl~fl'lr!Y-l'l~Y-l ~VI'l1l'Ylm~m'Yl r!lkll~UY-l<j:;IO/'fl~ b~'lrlnJ'YIVI'l<j 
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