
.t 

(0). ~ei 1~-a.:irn-a 
1m.:if\11b~lJ'lh~~'V1TI.fl1"v'lbb6'1~'1JtnCJbzje:llJ~BbA'1e:i'li1CJA~-:!'1ieJl;j6'1A11ll'Vl611nVlmCJ'V11-:I't11m"v'l'1JB-:!U1:ib'V11'\l'V1CJ 

kl. V1anrn-abb6'1::bV1l9le.16'1 
6'11'U n-:iTU~ bCJU1tJ bb6'1::bbe-.J'U'Vl-r"v'lm mli11lJ'lJ1~ bb6'1::~.:i bb 1\i1Gle:llJ 1 'U~1'U::Vl'l..hCJ-:I1'U~1'U'U ~tJU 1CJ bb;;'l~ 

bbe..J'U'1Je:i-:i'\.J 1 ~b '\Ill'\ 1~iJ n 11~1 bu'U.:i 1w11CJ1~ bbe..J'U m1LJ5~'\.J'\.J1~ b '\Ill'\~ 1'\..!'Vl-r"v'I CJ; mu11:1J'lJ1~ bb6'1 ~~.:i bb 11i1 Gi' Bl! 

"v'l.I'\. l!:lctb® _ l!:lctbct 1'ULJ 1 :::b~'U'\.J5~'\.Jb~e:i.:iA11:1JV16'11nVl'11tJ'V11-:I:S1m"v'I ~.:in1irn1i11VfiJm1~oo,i'U1bb;;t~ 
b zje:ilJ 1CJ.:i'51'U'1i e:ilJ;;i m 1:1JV1m nVl'11 CJ'V11.:i:S1m"v'I 11i1tJ1 VfiJ m1~ 1i16'11~um1:1J6'11 A' qJ'1JeJ.:i'1i m;J '1A11lJVlm nVl'11 tJ 

'V11-:I:S1.n;"v'11 'UD ;~U'U f111\>111\l?IBUA11lJ~n~e:i.:i'1JeJ-:!'1iBJ;j6'1B81.:i~e:i b~B-:1 iJm1~\i1\>11lJU1~ b~tle..J'1bb6'1~Vh 1 Viii, 
A11lJ ~.:i EJ'U bb'1:: 1 VfiJ l'\'U~'1iBlJ6'1 n'11-:I ~1'UA11lJVl"1f1Vl'11CJ'\111-:I:S1m"v'1'1JB-:IU1:::b'\111'11 'Vl CJ b ~ B 1 Vf V1t11 CJ-:11'\..!Vl 

'U \J iJ d 

bMCJ1 '1ie:i.:i1'Umri-r'5 ?1mu'Um1fin~1 e:i.:iri'm-W'OOJt11be:Jf1'lJ'U 'Llni~CJ i1ni'lJ1m1 bb'1~~lJ'lJ'U ?11m1m'1J1fl.:i 
"' "" O 1" f1 iJ ")° I( d I ti If V 0 CL.I 

bb V1~-:I'1JB:IJ'1bb'1~1'11B81.:i A11lJVl"1 f1Vl'11 tJ'V11-:I'll1.f11"v'I bb'1~tl1 u b 'lJU1::: btJ'lJtlb "v'IB\>1B tJ Bli1?111-:IB-:i AA11 lJ~?l1V11U 

m1~00J'U"1!'1ntJm"v'l'\111.:i bl'\1~'5n\l m1bb u.:itl'Ue..16'1u1~ 1CJ'lJtl a81.:i btl'Uu11:1J n11u~V111~\i1m1 m1\>1e:i'\.J?l'Ua.:i 

~'U'Omru bb6'1:::A11lJ\>1f16'1-:I1:::Vl~1-:IU1:::b '\Ill'\ fl11lJ~1lJlJB 1 m~~U JJlJ.f11A B f1 ~-:I?IBli1AGle:l-:i nu bbe..J'UbbllU'V1.fl1CJ 1~ 
CJ'V1'01'\1M11'lJ1~ DWb~'U~ (9)~ f111b~Ub\>1B81.:i~.:iE'l'U (bbe..ltlbbl.lU'V18BCJ ~1'11B f111?1~1-:If111b~Ub1'1e:J81.:i~.:iE'l'U 
~'\..!~-:!All bl'\1~~n\l~b ~m) bbe..J'UUD u~ m1~1um1-rrrnA~B'U n11-W'oo,itl1'\.J1:::b 'V11'11 vi CJ~1 CJ bl! bli16'1 bl'\1~~n\l BCG 

I( i.I ~ d QJ ci 

"v'l.I'\. l!:lctbcg:'. - l!:lctoinl (~'Vllil'\1?1\>11 ?111.:im1:1JCJ-:ItJ'U'1rn.:i~1'UV11"v'ltJ1m m1:1JV16'11nV1mtJvi1.:i'lJ1m"v'I bb'1~ 

lOOJ'Uu11:1J~1tJm1~1i1?1:1Jli16'11:::V111.:im1e:i'U-rn~bb;;t:::m11-tl'\.J1::: btJ'lJtl) bb6'1:::m1n11ci'\.J1:::b 'V11'11 'VltJ cg:'._o 
, ' 'IJ 

O.:::a. .dt c:.I OC::.. .dQJ Q.J!I 

f1111i11b'\..!'U-:11'\..!'Vle..J1'\..!:IJ 1 lJ f11111-:I bbe..ltlbb6'1:::1i11b 'Utl-:11\.lb"v'I B"v'I OOJ'U11:::UUA6'1-:!'1J Bl;j '1A11:1JVl6'11f1V16'11 tJ 

'V11-:I:U1m"v'l'1JB-:I'\.J1:::b'Vll'l1'v1tJ (Thailand Biodiversity Information Facility: TH-BIF) 1:::V111.:ill.:i'\.J'\.J1:::mru 

"v'l I'\ l!:lctb® - l!:J<:tbcg:'. vh1VfiJm1-W'OOJt11A~-:!'1iB:1J6'1i ~?1'Ll'U?l'U'Uf111~1bUtl-:i1'U1'U~1'Uf111B'U-rn~ ~'U'\Al b'111~.:i 
• . '\I 'I , 'U 

bb'1:::f111bb u.:itl'Ue..16'1'\.J1::: btJ'lJtl\11 nA11:1JV1'11 nV1mCJ'V11.:i:U1m"v'I~ bll'Uli11:1.l bli1 m:::uuri~.:i-LJ'e:i:1J6'1 i 1~e:ie:i n bb uu 
'IJ 

d Q..I ~ tJ d QJ If..:::::.. cilf.::::.. QJ 6'1.:::: d 
1:::UUb"v'IB\lli1bf1U'1Je:llJ6'1"v'l'lJ 6'1\>11 \l6'1'UV11CJ 'lJ'Uli1"v'l'Uli\>11-:Itl'U'V11f111'U ?lt11'U.f11"v'lf111Af1A1lJ ?lt11'U.f11"v'I 

'\J 'I 'I .. q 

'\111.:in.nvimtJ ~bzjtJ1'lJ1qi -:i1'Ui~CJ bb'1:::m11.U'\.Jw fo'lJu bli1tJ*bzjBlJ 1tJ-:i'11m;J'1nuV1t11 CJ-:J1'U~iim1n"ilm1 
~ 1bum1'\..! bM m nu A11lJ'lt1" 1f1Vl'11tJ'Vl1-:I:U1m"v'I iJ f111~ (71bnu11U11lJ'1i BlJ'1f\11:1JVl'11f1Vl'11tJ'Vl1-:I:U1.f11"v'I~ b ll'U 

'IJ 

1:::UU\>11lJ:IJ1\>11'51'U6'11 f16'1 bb6'1::: 1~iJ f111~\i1~1"1um1:1J611A' ill'1JB-:!'1i BlJ 6'1f111lJVl'11f1Vl'11 tJV11-:I't11.f11"v'I b ~lJb~:IJ 
d..91 Q.) 'U ~ 

bb6'1:::'\.J-ruu1-:i'1ie:i:1J6'11 Vi'b ll'UD "il"ilU'U 11lJ~'lf111oWOOJtl1 bb "v'l6'1\>1'VJB1lJ'1JB-:Ie'.l bzjtJ1'1l1ru1 'Uf111\>111 "il?lffUA11lJtl n~B-1 
'I '\J .. '\J QJ 'U 

'LJB-:ioLJ B:IJ" m1-W oo,im e:i e:i mb rn.n:::uu-W oo,im 1m .:i ?1~1.:i'1J e:i.:i B'U mlli '01'\..! b ~ e:i m1eJ'1.:i~.:i 611V1-ru 1 .ff b tlt! '51'Ll'1i Bl!" 
\I 'I ct.9 '\J 

f111eJ1-:IB-:I f111oW\9l.Jtl11:::uu.LJ B:IJ6'1.f1:l'.i ?1116'1\.lb 'V11'11 'U~1'U A11lJVl'11f1Vl6'11tJ'\111-:I'tl1m"v'I '1J tJ1tJbA~BoLJ1 CJ f111 
'IJ 'IJ 

m.J-rn~bb;;t:::oWOOJ'l.!1'\11-r"v'I mmVf e:i-:i~'U\>11lJbbt:.J'Uf111'\.J fi1'\.J'\.J1:::b '\111'\~1'\..!'Vl-r"v'lm mu11:1J'lJ1~ bb6'1:::~-:i bb 1 \71lKBll b~e:i.:i , 'd.J<u 

ri11:1Jvt'11nVl'11tJVl1-:i:U1.n1"v'I \>1" Bli1"il'U1~iJ m11:1-:i'U 1:1.J 1 uuuVi n m1:1J b '111hn11~ 1i1vi'11:::uu ri~-:i'1i Bl!" 1 
'IJ 

QJ I dci !.I 0 I If QJ 

f1UVl'U1tJ-:!1'U'Vlbf1tJ1'1JB-:I "il1'U1'U (9)0 Vl'U1tJ'l1'U "il1f1 ct m:::'\1111-1 bb6'1::: (9) B-:IAm"v'IOOJ'U1bBf1'lJ'U 

1 uu 'l/'LI'\. l!:l<:tbct G'\'1un-:i1'U'U bCJU1tJ i ~1 bU'Uf111~00J'U1B81-:i~m~e:i.:i1 'Uf111b~BlJ~BoLJB:IJ'1~1'UA11:1J 
I I I t.I \J 

Vf '11 f1Vl'11tJ'\111-:I'tJ1.f11"v'I nu VI th tJ-:11'\..! bA1BoLJ1 tJVl bnCJ 1'1Je:i.:i b ~l.J~'U bb6'1 :::'1JtJ1CJf1116'1'l'U1lJ 1 'Uu'UVi n A11l.Jb oif 11"iJ 

m1~1i1vi11:::uuri~.:ioife:i:1J1:11 ~1:1Jnum:1Jul'\rr\>11 (®~ :1Jm1A:1J l!:lctoct) bb1:1:::mm'1.:ib6'1~:1Jrirum"v'l~.:Jbb11i1GlB:1J 
'\J ' ' 

(l!:Jinl n 1f1-!j 1Al.J 1!:J ctb ct) Vl
0

11 Vf tl "il ~U'U iJ n11'1-:!'\..!1:1J1 'UU'U Vi rnn 1m '111hn11~ li1 vi11~u u A~.:i'1i Bl.J" i 
' ' '\J 

QJ I ..::ii ci V 0 I O .:::., QJ ii .c:i, Jt ..,J !,I 

f1UV1'L!1 CJ-11'\..!'Vl bf1 tJ1 'IJB-:I "il1'U1'U ®~ V1'U1 CJ-11'\..! bbi:l :::\711 b '\..!'\..! f111"v'I \9l.J'U1U WlJ16'1 e..!'1'1JBl.J'1b 'lJ.:J"v'l'U'Vl li11'UA11lJ 

vim nvimtJ'Vl 1.:i'tl1.n 1"v'l 1'LI1:::'1i'u ~-1Vllli1 bb'1::: b ~:IJ'\.J 1::: ~vi5 .f11"v'I m1~ \71 b nu '1f m;Jl:l bb'1 :::'\.J ;::::1J1'1e..!'11:::'1lu~'L!~ 
11i1CJ1~ -W oo,i '\..!1 wuu ~ li1 bnu bb'1::: bb?11i1.:ie..i" ~'\..!~ i.11~ e:i.:i~iJ A11:1JG'l1A' t:1J ~ 1'Um1:1Jvt'11nV11:11tJ'Vl 1.:i'tl1m"v'l 1'U1~'11 u fan 

I 

l 



- ~ -

1 ~~'Uth~b'Vl1'1 bbfl~1~~'UVi'el..:i~1..1 'il1m1..1 ~ ~1..1~ 1~bbn ~1..1~imin fam'lJ\91rfl~1~1..1~~\911ll1~..:i1·,H1Jm11'111-
~1CJ'lJ1 bb-iJ ,:i 'Vl ~ bfl ?11'U ?1.:J'lJ fl 1 b 'lJ \911 fl ~1~1.J ~~ \91lU1JJb:LJCJ1 bbfl ~I!] LJ ~ ~ fl~151W 'lJ 1 ~fl el ..:JVl'W 'U fl ( 'U 1..:J~) 

.v d Q.J 0 !.J !l.I 

'1.?1l.l'Vl1th1m1 bbfl~L~~l'llLJ1bbel'W'W~bl°1'lJLJ (application) 'Vl?1LJ'U?1~LJf111?1111'1'lJm,JflV11LJ1°111l.IVlfllflVlfllCJ 
'Vl1..:J~1.fl1'W ~1Clb'Vll°1 b LJ bfl~ Crowdsourcing b\ilCJD'1~DLJ 1~'U'Ul°1~..:Jolfm.Jff'1 L ~'U1fl1''.Jbbfl~be.JCJbb'W~-if e.iljfll°111lJ 

Vln1flVlfllCJ'lJel..:J~'lJ ~\911 '1~LJ'Vl1~ 'il1m1..1 m~,&J&J&J 11CJf111 (olfelljfl ru 11..1~ &J~ f11fliJ11°1l.I ~<tbct) 
11..1tl w.1'1. ~ctti~ :iJ..:i'lJCJ1CJe.ifl m1~1bil1..1..:i1mzje.il.l~el olf ell.lflb:U..:i~1..1~ 11..1~1..1~?1.:i11..1~1l.lru61'1fl1~1..1el..:i 

'I 'lJ V I 

bbn~~LJ~ ~LJ "1 ~iJm1l.l'W1ellJ 6'11vt1'U b ULJ~LJbb 'Ullb yjel 1 ~\ u1..1.if tiljfl~L.1~11.J 11.Jf111'U1Vl11~\il f111~'1.JVlel~1fl,; 
bbfl~b vlm tJ1..11511..1'Vl1wmm 11..11~~'U'lJl.!6lJLJ 1 m~~'U~..:ivti' \il ~?11m1m olf 1 ~.:iolf elljfl 1~~1CJ ~11..11~'\J'UB'Wb'Vl el1 b U\91 

6'11vifo m1b~CJ1..11 bbfl~ 1.1f·th~ fo'lJtl~e.i CJti\il'11fll51LJ'Vl1wmm~1mw'lJ e.i.:i1"11..11 'W~'W~ 11l.I ~.:i-U llb1"1~e.i1..1 m1 
'U ~ 

~l'llm1~'U'U m1 \9111'1?1e.itJm1l.I fl fl t'1 e.i.:i'lJel.:iolf e.il.I fl b\il CJ~ b zj CJ1'lJ1 ru b v1e.ib-ii'1miJ?111..1~1l.I11..1 m1m1 '1?f el'UoLJ ell.I fl 
'U 'U 'U u 'U 

'11flm1~111'1bbfl~m11o1ftJ1~ fo6l!u '11 floLJ ell.I fl~ 11..1m1l.IV1fl1 flV!fl1CJ'Vl1.:i~1.n 1w 11 l.l~.:i b ~l.I tJ 1~~Vl 5.n1w m 1 
'U 

~\il bntJolf ell.I fl bbfl~tJ 1~m n e.ifl b :U..:i~1..1~'lJel.:i1~tJ'Ul°1~..:i.LJ'ell.lfl 1°111l.lvtfl1flvtfl1 CJvi1.:i~1mw'lJ el..:itJ1~b vil'11'VlCJ1 ~:iJ 
'U 'U 

m (9111511..1bbfl~1"111l.I ?1lJ'U 1ru11..1m11~'U1 m1.LJ ell.I fl j'JlJ ~ .:i bu w·11..1~ -rr e.il.I fl flfl 1.:i~ 11..11"111l.!Vlfl1flVlfl1CJ'Vl 1.:i 
cU 'U 'U 'U 'U 

~ .:i bb 1 \il ii' e.il.I b~ el'11°111l.IVI n 1flvtmCJ'Vl1.:i~1.n 1w bbfl ~ ?11..1e.i..:iw1~ 11'lJ vi° 1111"11..:im1€JLJ 1fl,;~1..15m1l.I ~ 'lJ efo ' ' 
b ~e.i.:il.11'11flW1~11·iw\'11 ?1l.I b~'1'W1~ b viw1\91m1'l1?1\il1 i ?1CJ1l.lrnl.!11'lJfll.!11 ( e.iw. ?1fi .) 

' ' 
Q1. 1\91ri'lh:::~.:il'i 

' 
m.&J b vle.i~l'llLJ 1 b1"1~e.i.:iiJe.i?1utJ?11..11..1 m11 bm1~1'1bbfl~tJ1~mfl e.ifloLJ€ll.lfl'lJm \il 1 vtru ~1vt1tJ 1m1..1 m1 

' 'U v 

?1u'U?11..11..1 m1~\il~1..1 h'lJe.i..:i ~tJ1vt1111..1m1tJ1vt11~\ilfl1111..1~1..1~~1r1ru ~ 11..1m1l.lvtfl1 flvtfl1CJ'Vl1..:i~1.n1w 
' 'U v 

m.~ b yjeltJ1'UUH':i~'U'U 1 ~iJtJ1~~'Vl5.flT\AJ 1(9)mml511.Jbbfl~iJm1lJ?1lJ'U1rub 1.Jf1111 ~'U1f111oLJell.ln bbfl~ 
, ~ 'U 'U 

1°11€J'U1°1fll.11°111l.11'1el.:i f111f1111i..:i11..1 
' 

m .m b yj el?ILJ e.i.:iw1~1161f vi°1111"11'1 fl11elLJrm;~LJi)flj1lJ~'t1 eYm ~ el.:Jl.11'11 fl'Wj~j1'tJvi°11 ?Im~ '1 
' ' 

w1~b'Vlwr\7lm1'l1G'l\il1i ?1ml.lrnm1'lJ~m1 (e.iw.?15.) 

cs::. bu1'VlmCJ 

~.&J 1"169'.:i.LJ'ell.Jfl1"111:1..1vtmflV1mCJ'Vl1.:i:U1mw'lJel.:itJ1~b 'Vll'11 'VlCJ tim.111 tJ1 ib ULJbl°1~e.i.:ii'.ie.i?1tt'U?!LJLJ 11..1m1 
., 'U ' 

~ \il~LJ h'lJ el.:i ~'U1vt1111..1 m1tJ1vi11~\il m111..1w1..1~~1A11J (9) 11..11°111l.lvtm fl Vim CJVJ1..:i:U1mw 

cs::.~ 1°1~.:i-il ell.J fl A11:i.JV!fl 1nV1n1 CJ'Vl1.:i:U1mw'lJ e.i.:itJ1~ b vi 1'1L 'Vl CJ i1 m1b zjel :1..1 ~ mbfl ~'lJ m CJ b l°1~e.i61l1 CJ 

A69..:i.LJ'e.il.J fl b ~l.l'l11..1'11ntl~ eJ11..1m bbfl~ bu m~tJtJ~ilm (911 ~11..1 bbfl ~i11"111:1..1?1:1..1'\J1ru11..1m11 ~tJ1m1.LJ' el:i.Jfl bbfl ~ 
v 'U 

A1€J'Ul°1fllJA11lJ\91el..:J f111fl 111 o1f .:i11..1 
' .,., "' 1 "' ~ ~.m A fl .:J'lJ e.i ~ fll°111l.!Vlfl1nvtn1 CJ'Vl1'1't11.f11'W'lJ el'1U1~ b 'Vlfl 'Vl CJ :1..1 m1 ~ \il bnuolf ell.I fl bbfl~U 1~l.11 fl e.i fl 

1 m~ ~'U~LJ~ zj._:i b lJ1..1m1~1 b il1..1m1\911l.lww11'lJ~1111"11.:ifl 11e.i~ 1fl,;~1..1qfl11:l..IW61.fel'U b ~ e.i.:i~1 '11fl'W1~1161.f~11 
~ <V "' 

?!:!Jb\il'1'WWb'Vl'W1\911.JH'1l~\il1i ?!CJ1l.lrnm1't1~lJ1j (ti'W.?15.) 

ct:. "Zlel'Ub"ZJ\91m-a~1bti1..1-:11u 

ct.&J ~ fl~111 m1:1Jolf e.i~fl bbn~tJ1~ ?11'Uvtt11 CJ.:11'\.J~ b~ molf e.i-:i b vl e.i1 b\01 j1~1'1'1f e.i:l..I fl 1°111:l..lvtm fl VI fl 1 CJ 

'Vl1.:i:U1mw ~ b zjCJ1'lJ1 qi bbn~olf ell.Jn~ b~m.LJ' el'! bbfl~'l.11 b .LJ'1V1~m zjel:i.J~ eloLJtJ:i.J fl b .LJ'1?11~'U'U A~-:i~ ell.I fl i 
'U 'U 'U 

ct.&J.(9) U1~?111.J.:i11.J bbfl~V! 11el ~1:1.J tl 'UV!tJ1 CJ..:J11.J bbfl ~ ~ b zj CJ1'lJ1 qi~ b~ CJ1oLJ tl'I tl 'U A11:lJV!fl 1f1VIfl1 CJ 

~1-:i:U1mw m11itJ1~1CJ61.fu JJ:i'.l'llqiqi1bbfl~i'l'llLJ51'i:l..l~b~m-ii'el.:intJ'Vl1'Wmm:U1mw1mife.i.:i~1..1/b:U.:i~1..1~ .LJ'e.i:1..1fl 
Q. c::I c::i"""' """' er. CLI d' Q..I tJ' 'U 

?1'1:l..161.f1 \91 '11 fl'W vrn.n ru 'VI 51.J 1A 1j'\l'ILJ q fljj:l.Jbbfl ~ b:S e.i~'U 5¥161.f iK \91l bbn ~ '1 ~ LJ'Vl1 ~ -ii e.i:l..I fl e'.J Lzj CJ161.f 1 ru bbfl ~ 
'I 'I 'U '\J QJ 

ii n el~ m:l..11511.J m1~1'llm1~'U'U f11j\9111 '1 ?1el'UoV el~ fl b\il CJ~ b zj CJ1'lJ1qi bLfl ~'111L.LJ1V1~e.i b zje.i:l..I~ e.i.LJ' ei:l..I n b-i11?11~'U'U 
'U 'U 



.... ,, 

: 
- Q1 -

fl~~oLJB:!Jff"l Bcil~UBtJ mo fl~~ l~'\tllJ~boif111:iJtl".i:::'ll:iJ~~~'UBci1~UBtJ !£Joo fl'U bb~:::~1~Wl1".i1tJ~1'UC.J'~G'qtl-;;i1n 
'U 

f\1".itl".i:::'l!:iJ ., '1 ' 

' er I£J :5'(91v\'l'1!(91oLJB:iJ69~~:W61l1~~b~moifB~n"ufl11:iJV1mn-v1691ti'V11~'il1n1v.i fl1".i1'1ltl".i:::1.ti'1!'U 
.(9). 'I '\J I V .d 9.J ~ c::.1.<:::il.::::it. .c:::i. .:::Ito QJ t{ 

n:\Ju ru ru1 bb~:::1~'U6".i".i:lJ~ b~ moif B~ tl'U'Vl-r'W tJ 1m:ii1.f11Vi 1 'UVlB~ (\'U/b :U~VJ'U 'V1 bb69~'1J B\j 69 G'l~:!J'1!1~'0J1n'WV4 6.f1 ru"l'l 

;'U 1fl~;·w\!Dn1W bb~ ~ b ~ B~'U5 ~ '1! 61' ~ l bb~:::'l ~ 'U 'Vl~cJ bb~~VJ n (91 ~~iJ'iJi ~~ ?11:!.J 1".ifl'u°1 b oLJl".i~'U'UoLJ B \J ~ 
n:iJ?ll".i?l'Ub 'V1~1 'U~1'Ufl11:iJV!mfl~691ti'V11~'il1m'W bb~~tl1boif 1V11m zje:i:iJ~Boif B~~ 1 m~uu fl~~oif ~\J~ 1 e:ici1~ue:i~ 
~ '1!(91oLJB:iJ 69 Hi'bbn '1!~oLJB:iJ~VJ'1!bb69 :::'ll~oLJB:iJ69~~:W:Si~-;;i1n-w~5.n'rusvi 5'U1fl11~'U~m1:iJbb~~b:/l B~w~Vl'll 61'~1 

, 'U 'I 'U .. 'U 

bb69~"il~'U'Vl~cJ 
'I I QJ Q ,cfQJ.::::it.Q.J.dc::t d QQJ 

cr.m.Q1 11m1:iJbb69~:5' (91vl1'll(91oLJ €1\j69~ b :ii m'll1qibb69~'U ne:i11 mmn1'U 11:iJfl..'.l'U m "il tJ'Vl:iJ m1121 n 'lj11'0J ti 

b 'Ub:U~~'U~ m11 off th::: ltJ'1!U"il1fl'Vl-rv.iti1m'il1mv.i bb69~~'U 61 ~ b~ moif B~ ~1:!.JbbUU'V'l€1{:iJ'1JB..'.l~TU n..'.l1'U'U ltJ'U1tlbb69::: 

bb[:..J'U'Vl-r'W m m51".i:iJ'1!1~ bb69 :::~ ~bb 1(91~ B:iJ 1 '\X e:i~1 'W~tl bb uu~ ?11m1f!t11L .if 11:::uu fl~..'.l.if B\j 69 fl11:iJV!m fl'\11691 ti 

'V11~:S1m'W'1JB..'.ltl1:::b'V11"11'Vlti Bci1~ti'Bti~1m'U m 'l!~oLJB:iJ69 l~ti:W".i1tizjm.Jfli:S'ti blue:itifl11 moo fl'U 
' 'U 

cr.m.~ :5' (91VJ1'll(91oLJ B:iJ 69 b 'U b :U ~~'U~ ~1V!-ru'1! €1:iJ69.f1 :iJ ?11".i?l'Ub 'V11"11'Wtii'1'Ufl11:iJV!m nV1mti'V11~:S1m'W 
'I 'U 'I.I 'U v 

1(91ti~ ~'U1bb69:::t11boif 1.if Bm1~ m~ B~1 'W~ 'U~'u°1fa~~ ~1bU'Ufl111-fa~ 1 o51'U1'U ~ Vl 'U~ 1(91e.1~1 bU'Ufl11bb69~ 
tl".i:::?l1'U~1'Ub ~e:i 1 'IX:W m".itl~boif 1.if €1\j 69 b~:iJ b~:l.Jbb69::::5' (911 '\X:W m1m1"il?1€l'UoLJ €1\j fl~111"il'.\l1n~ bzj m'1!1qi b ~€1 bL?f(91~[:..J69 H 
u'U Liu 1611~ ~'Ubb uu~ 'U~ tl11 B..'.l bb69::::5' (91vl1'1! (91oLJ €1:!.J fl 1 m:U~~'U~ ~1V1fooif B:l.Jfl.f1 :iJ ?111?1'UL 'V11"11'Wtil1'Ufl11:iJV!'11fl'V!mtJ 

'I 'U 'U 'lJ 

'V11~'il1mv.i1'W~'U~tl11B~~:Wm1:iJ~1rl'qi~1'Um1:iJV1mflV1mti'V11~61l1m'W Bci1~tr BCJ"il1m'U m ~'U~ b~B~~m 
6lU161l~~'Ubb'U'U~'U~U11B~6~:!.Jb~:l.J 

ct.1£J b ~:l.JU1~~'V1B m'W f\11:5'(91 diu bbfl~ 1iXu1fl116/.J B~1~'U'U fl~ ..'.loLJ B:l.J 69 f\11:!.JV!m fl'\11691 CJ'V11..'.l'il1 .f)1'W'1J B..'.l 
" 

tl1~b 'V11"11 'Vlti 

ct.hm ~~'U11:::uuoif B:JJ69fae.11offb'Vlfl1 'Ufa~ Crowdsourcina ~1B..'.lfo.LJB:JJ69b :U..'.!~111'.il 1 'Ub :U..'.l~'U~ 
'U ~ 'U 

~1V!fooif B:l.Jf1.f1:iJ?111?1'U b 'V11211'Ulil1'Uf\11:l.JV!mfl'V!691 tJ'V11~:U1m'WL ~:l.J b~:l.J 1 'IX fl".iB'Uf169:l.J fl11~".i1 'OJ ?!BU fl11:l.J fl fl~ B..'.l 
'IJ 'U 'I 'lJ 

61.JB~oif B:JJ~ 1(91 m~uu bb 'W69~'V'lB{:l.J fl11~11"il?!Bu.LJB:l.Jfl'.\l1flt'.!6 zjm'll1 ru 
'U 'U 'U v 

ct.hl£J tHut11~6b69:::~~'U11:::U'Ufl1166?1(91~e.J~'1JB~1~'U'U~1'U.LJB:l.Jflt'.J6zjtl1'1!1ru 6~B~B'U?l'UB~fl11 
'I ~ 'U 'U v 

1offu1fl116669::: fl 11H'tl1~ 1e.1'1lu 1~uu~1'U.LJ B:JJ 69 t'.J 6 zj m'1!1 ru fa tii 6fl11 ~vi ti 1~m69 [:..J fl 66~::: 66?1 (91~ e..1~.LJ €1:!.J 69 
~ 'U 'U v 'U 

(dashboard) '1JB~oLJB:iJ69t'.r 6 zjtJ1'1!1ru~1'Ufl11:iJV!m fl'V!mtJ'V11~'il1m'W Bci1~tr BtJ m '1!~.LJ B:l.J 69 1(91tJfl1166?1~..'.l[:..J69 
'U 'lJ IU 1 '\J 

.LJe:i:iJfl '.\l~~ B..'.l 1mtl66uu~1€1..'.l~'U f\116[:..J CJ 66 'W1.LJ e:i:JJ 69~1m~uu~'U 6'V1€1{ 6 iJ ~Vl1e:i~e:i~ ~fl:l.J€1€1'U 1flu 66~ :::?11mw 
'U 'U 'U 

download .LJel:l.J691ti1off~1'UV11m[:..Jm6'W1.LJB:JJ69~B1~ 
'U " 

ct.\v.Q1 ~~'U166fl~tifotl1..'.l 1fl1~?1~1~ bb 'W fl~'V'l B{:JJ fl11'u° 16.LJ1 fl116 zj B:l.J ~ B 66~~ f\1166?!(91~[:..J 69 
' 

.LJ B:l.Jfl 1iX1B..'.lfo1fl 1 ~?1~1..'.l.LJ B:l.J 69.LJ B:l.J 69 ~~:iJ61Ji ~~ 6~ tJ 1.if el~ nu fl11:l.JV!691fl'V!691CJ'V11~61J1n1'W fl111.rrt11~ 1ti'llU 
'U 'U 'U 

.f1:\Juqiqi166~~l~'U611:l.J~ 6~ m.LJB..'.ln'U'Vl-r'WCJ 1fl161J1mv.i1 'UVl B~ ~'U/b :U~~'U~ 6669~.LJ B:l.J69 ~..'.l:iJ 'iii~ "ii 1 flVJVJ5n rusvJ 
'U 'U 

QJ &" QJ I( .::!ii Q..I If .c:.. c::il I( Q QJ d. .:::ii c::l.:::i. d 0 v t.J 

6'U 1f\11'W 'U 6n11:!.Jb669::: 6 '1! BV<J 'W 6'W'1! ?l ~1 66fl :::"ii fl'U'V11CJ b6fl :::'W fl (91 G'l ..'.l:l.J'lll ~'Vl ?11:!.J 11fl'W16'1J11~'U'U'1J el:l.J 69 
'I 'I 'I 'U 

n:iJ?t11?t'U6'Vll"lb 'U~1'Ufl11:l.JV!mflV!mtJ'V11~61l1m'W 66fl~i 6ft11~vl tl1~:!.J1fl[:..J~ 6669:::66?f (91~[:..J69.LJB:l.l~ (dashboard) 

1~~ fl'ljUJ~'1Jel~.LJm.J fl 6 :U..'.l?f (\~ b6fl~.LJe:i:l.J69 6 :U..'.li bf111:::vl 6 ~ e:i?1i!u?1'U'Ufl11u1V111:5'(91fl11fl11:l.JV!fl1 n~691tJ'V11..'.l'il1m'W 
'U 'U ' 

B ci 1--'.ltl BC.I l£J '1!(91.LJ€J:l.J69 1(91 C.lf\1166G'f (91..'.J[:..J69.LJ B:l.J69"il~~ el~ 1mtl66 'U'U~1B~~'Uf\116[:..J tlb6 'W1.LJ B:l.Jfl ~1m~U'U~'Ub 'V1B16 iJ ~ 
'I 'U 'IJ 'U 'U 

Vl1B~ B~~fl:l.J BB'U 169-U 6669 ~?11:l.J11fl download .LJB:JJ 691 ti1-tl~1'UVl1m[:..J C.166'W1.LJB:l.Jfl~B1~ 6b~ ~fl1B'U fl 69:!.Jb~B ~ 
t.I 'U 'lJ 'I 

fl11 :l.JU69 B (91,n' tJ 6669 :::-ti'U fl11:l.J~ U'1J B~.LJ B:l.J 69 
'U 

ct.Q1 fl11b zjB:l.J~B.LJ B:l.J69fl11:l.JV!691 fl'V!mtJ'V11~61J1m'W'1J B~ti1::: 6 'V11"11 'Vl CJ nu bfl~B~1 CJ~ b~ tJ1 .LJB..'.l 
'U 



- ~ -
' ' .d 1 !1J c;,,I Q.I I CJ I c:il Cll iJ 

ct:.m.® 61Jtnt.J nT;ib 'll€1:!.ll>l €1'11€1:!.l'aA11:!.JV!-al nvtm t.J'\111..:J'll1.fl1VJnUV!'U1t.J..:J1'UbA'i€161J1t.J'\ll bn tl1'11€1..:J 
'IJ 

1vimJ..:i bU'Uei..:iA" m1~mba::::i.Jvt11Vlm6Zt.J'Yiil-ilei:i.Jmba:::..:i1'Ui~tJJi'1'Um1:1.Jvtm nvta1t.J'\111..:i'91mVJ "i\'1'Ul'U er bb "1..:i 
, 'IJ 

1vimll'Uf11'ibzj€1:!.J~t11'UitlbbUU Application Programming Interface (API) t1c11..:ii!t1t.J m bb'Vi..:i 

ct:.m.lv tl~utl~..:i-W~m'i:::uuA6Z..:i-Vm-i am1iivt-a1nvtmt.J'\111..:i'91mVJ'1ltJ..:JU 'i::: bVlf"\1Vlt.J1 ~'it1..:ifo 
.d IQ.I I .d.J i.I 

fll'i b 'll t1ii 1>1 t1 nuvt'l.11t.J..:Jl'U'\11bnt.J1'11 t1..:i 

er.~ n 1'J~vitl 'i:::'lliifoYJ..:im1iif1 vi b ~'U bba :::tl 1 b?li.rn em m 'Jvi°1bU'U..:Jl'U1 'Ll m'J-W ~ 'LllA ~..:i.LJ t1~-a m 1ii 

V!G'i 1 f1V! G11tJ'\ll 1..:J'91.n 1VJ61J €1..:JU'i::: b '\11 f"11Vlt.Jf\1CJ11?TIA 'i ..:Jn l'i b vj t1foYJ..:JA11:l.J b ~'U bb'a :::.LJ' ti b?l'U ti bb 'U:::\11f1.fl1A 611 'U 

~b~t.l1.LJ't1..:i~..:i1'U611'Un-a1..:ibb'a:::611'U.ni1mfl "i\'1m'U ® fl~..:J 1vit.Jil~b.LJ'1~1:1.Jtl'i:::'llm1ii~..:i~'Ut1c11..:ii1t1tJ lvoo fl'U 
'IJ 'IJ ' 

bbG'i :::~ V1vl1'i1tJ..:J1'Ue.JG'i?l'iU 'ill n f11'iU'i~'ll:l.J ~..:id V!1 nil ?lm'U m'iru nl'ibb VJ~'i~U 1V161Jtl..:J b 'ifl&l vi b "9t111~?1bfl b 'i'Ul , ' 
ivo®~ (1fl1vi ®~) vt1t1?1m'Um'iru'Yi1~rl1mt.J 1~ilm'i'i1:i.J(?)161Jt1..:ifl'Uvt~mn ?11m'iri"5'vi 1 'Lliu bb uu m'itl'i:::'llii 

~1'U~€1Bb~n'\ll'it1'Lln~ (e-Meeting) V!~€Jfl1'iU'i:::'lliit1t1'U1m1 
er.er m'i~vivh-ilm?tu mb u~1 um'i-W~u1'i~UUfl~..:i.LJ'm;Ja"1 1vit.J mVJ1::: 1 u611u'1lt1..:i f11'i~~u1 b zjt1ii~t1 

.LJ t1:i.J-am1:i.Jvt-a1nvt-a1t.JVl1..:i'91.n 1VJ 1 'Ll 'i~~U~'U~ n 1'i-W ~'U 1 'i~uu.LJ t1:i.Ja.nl1 ?ll'i?l'U b '\11 f"11 'U Ji' l'U fl11:i.JV!-a 1 nvtm t.J 
'IJ 'IJ 'U 

'\111..:J~lfllVJ b vJ ti f11'itl'U fo~u ti n~u (ex-situ conservation) 1 u611u61J ei..:iVlVl 'OD ru.;; 'B'U 1 m 'i-W'U'Bn'i'i:l.Jbb'a ~ ' , 
b"9t1-W'UB~'ll ~I'll bb-a~'il~'U'\111~ 'i1:l.J~..:JbbV!~..:J~V\bnUfl11:!.JV!-alf1V!'a1t.J'\111..:J~1.fl1VJ1m:::~U~1..:J 1 ' , 

er. b be.J t.J bb VJ~ m'i1 .ff tl 'i::: fo'lltl 'il1 n-iJ t1:i.J-a 1 ufl~..:i oif t1:i.J-a m1:i.Jvtm nvta1tJ'\ll1..:i'91.n 1VJ'1lt1..:itl 'i::: b '\11 f"11 Vl t.J 
'IJ 'U 

1vit.Jeit1 n bb uu bb-a~"5'vi'Vi1~ t1 be.JtJ bb VJ~ bb-a~\?l1 b 'Llum'itl'i~'ll1~ii-Wut5 b~ m nu fll'i 1 ~u~m'ibb-a::: m'i1.fftl'i~1CJ'lltl-if t1ii-a 
'U 

b 'Ufl-a'..:i.LJ t1iiam1:i.Jvta 1 nvtm t.J'\111..:J~1.fl1VJ61l €1..:JU'i:::b '\11 f"11 Vl t.J tl1:::b.fl'\ll~t1B'U 1vln11vlVJ n~1ei..:i~u n 11 be.Jt.J bb VJ~-if t1iia 
'IJ 'U 

e.J1m~uuarn'\llt14bu1>1 vt1ei~t1~..:Jfl:l.Jt1t1'U1!;n1 '1'1mut1c11..:ii1t1t.J er b~t1..:i 
ct.ml btl f1?11'l'i1 t.J..:Jl'U?l'l"U G'11vt-ru e'.f u~V!l'i ~ viVl :i.Jv1° b ti 'LI.fl 1'\!l-11 Vl CJ "ill'Ul'U ®ct'. b~ :l.J bb'a :::?t'l"UU'\llfl Vl cJ ti 

' 'U ' 

e.-1aG'11b~'il61Jt1..:im1vi1bU'Ubfl'l..:Jfl1'i '11mu iv 'IJVl VJ~t1ii6ilt1~a1u~tlbb'tJU1vl~ Microsoft word bbG'i:::~tlbbuu1vl~ pdf 

b. 1..:ib~'U..:iuu'l~mru/bb Via..:ib~'U 

.:iut.h:::mru11t.J~1c.1tl1:::'11li VJ.I"\. lvct'.bb .:iut.h:::mru m,mloo,ooo Ul'\11 (?11:l.J~1'Ub~Vlbb?l'UU1'\11~1'U) 

6'11. b~€1'UhJn1'l<5'1..:i 
6'11.G> ".i~CJ~b 16l1~1btl'U..:!1'U 

n1vtuvinmvi1bum1'U '11m'U iv~o i'u ii'u'1vi'il1ni''U~a.:iu1:i.J1t!~qiqi1 
6'11.kl f11".ib5'UeJN6l..:!1'U 

ml.\v.(9) a..:i11t.J..:i1u.ff'U\9l'U (Inception Report) .fllt.Jb'U mo l'U ii'ut:i'vi'il1n1'U'Vi'1.:i'U1:l.J 

b 'U~ qi qil 1vi t.J".i1c.1..:i1'U'il~~ei.:i bb?l\?1.:Jbb mf1vi 15m1 bbt:-.1'Um1\?l1bum1'U1vi t.J-a::: b~t.Jvi zj,:i1:::u e'.Jfo ~vi'llt1ut1c11.:i 
QJ I I 'I \I 

'llVl b'il'U ".il:l.J ~.:Jf11 ".i".i1U ".il :l.J~ .:i bfl".il~~-rr tll;J a'Vl bfl t.Jl-iJ €1.:J nu m1Pi f1'\!l-1 bbG'i ~ m 1:!.J n 11vti111 'U f11".ivi°1 b U'U.:Jl'U 

6ilt1 ct:.® (ct:.®.®-ct'..®.~) 1vit.J~vi111iiv1°bll'Um'l!l-11Vlt.J '1'1'U1'U ml 'llV\ VJ~t1ii.Vt1:i.JG'\b'U".iUbbUU1vl'1 Microsoft 
word bb-a:::~tlbbuu1vl~ pdf 

' 'U 'U 

ml.\v.\v 61.:i11t.J.:Jl'Uuuuna1.:i (Interim Report) .fllt.Jb'U (9)\vo l'U ii'ut:i'vi'il1n1''Uvla.:i'U1:i.J 

b 'U ~qi qi 1 bVl t.J ~ ".il t.J .:Jl'U .ff 'LI \9) 'LI1Ji' ~U fl 11:!.J b {j'U 'll €JU 'il 1ne'.J-J1{) 1.:J (fl ru ~ n".i".i:l.J f11 ".il>l ".i1'il1u ~ ?! V11'LI..:J1'\.J {) 1..:J 
' 'U , 

Vltl~n'\!1-1) 1vi tl".i1 t.J.:Jl'U 'il:::\91 €1.:J bb?IVl.:J e.J'a f11".i~1bum1'Ubb'1:::Ad1:!.J n11vti!11>11:l.J bbe.J'Uf11".i ~ 1 b 'Ll ml'U-vi n1V!'U (11111 'U 

11t.J.:i1t!m1Pin'l!l-1.ff'U~'U 1~bbn e.-11;1m1~1b'Ll'U.:i1'U1>11ii61lt1Ub61l1>1m1~1biJ'U.:i1'UoLJ't1 ct:.® (ct:.®.\v, ct:.®.m) vlbb~l 
b?l~'il bb'1~A11iin11vti!11'Llm1t?l1b'Ll'U.:i1'U oLJtl ct:.® (ct:.®.®, ct:.®.~) oLJ't1 ct:.\v (ct:.h<9l-ct:.hm) -ilt1 cr.m (ct:.m.®­

ct:.m.lv) bb'a~oLJ€1 ct:.b 1vit.J~V1W:i.J-Wbll'Um'l!l-11VltJ '1'1'Ul'U ml 'llV\ VJ~tl:l.JoLJ€J:l.J'1b'U".iUbbUUhM Microsoft word 
' 'U 'U 

bbG'i:::~UbbUU1vJ~ pdf 



- &:'. -

b'll.hQ'l ~-:i~1-:i11t.1\11'LlUU'U?lll\j':lru (Draft Final Report) .rmilu C9)~o l'Ll uuti'~:u1nl''Ll~61\l 
G oc:i. dv G o.c:i. v 

m111mZruru1 1~ t.111 t.1-:i1m tl'Ll rn1LL?l ~-:ie..i 61 rn1~1 L um1u Vl LL611L?l1:um11'll eirn 'U\91n11~1 L 'Ll'Ll\11'Ll 'Uei er .C9i 
u u ' 

(ct.C91.C91, ct.C91.cs'.) -ilei ct.l!:i (ct.l!:i.C91-ct.l!J.Q1) LLm~-ilei cr.Q'l (ct.Q1.C91,&:'..Q1.\!J) LL61~m111n11V1u1'1Jei-:in'1m111vfotj 
1~'\l!l1\lvl1bi!'Uf111 -iJei &:'..cs'. -iJei &:'..&:'. (f111~\Y\vl1oLJ€lb?l'U€lbb'Ll~1'Llf111~(9),J'U1':i~'UUfl~\loLJeil.J61"1) bb61~oLJeJ &:'..b'll 

dl-:i Lein ?l1111t.1-:i1tJ?l1t.J ~1V1fo~u~V111 LL61~ ?l1uuVl fl~~ eie..i 61 ~1 L ~:u rn1v11L'Li'Ll1fl1 -:i rn1) 1~ t.1~ ~w11~ L tJ u 
' 'IJ ' 

.fl1'lof11 Vlt.i '11mu b'1I '1J~ w~ei11.Uei11611mt.JLL'U'U1 vM Microsoft word Lb61~1Ubb'U'U 1 vJ~ pdf 
1 'lJ 'lJ '\J I 

b'll.l!:i.cs'. ~-:i11t.1-:i1tJuuu?lll\j':lru (Final Report) mt.11u l!:ics'.o l'Ll U'ur;l~:u1n1uVl61-:itJ111 
1tJ~qiqi11~t.1~~1-:i11t.1-:i1'Uuuu?l11\J1ru 1~-rufl1111Li1u'1Jeiu:u1n~11~ 1-:i (flru~m111rn1\9111:u-ru~?l~ 1 u-:i1'Ll~1-:i 
~t.J~n'\of1) LL61~11 t.J\11'Ll:U ~~ei-:ifl ':leJUfl61ll'lJ eirn 'U\91rn1v\'1 b Dm1tJ~\l'\l!ll~ t.J 1~ neiu~1 tJ 

C91) Lei n?l111~ t.1-:i1tJuuu ?l:!..lu 1ru 1fl 1-:im 1L~:!.Ju1~ ~Vl 5n1'V'l LL61~'Ut.11 mzjei11 Iii ei 
'IJ 

Lfl~ei-ll1t.1 fl~-:i.Uei1161fl1111vrn1nV1mt.19/11-:i~1m'V'l'lleJ\lu1~b Vlf'11 Vl t.1 ~~w11-ii bU'Llm'lof11 Vl t.1 "il1tJ1'Ll C9i o 'll~ 
'IJ ' 

'V'l ~ ei11.U ei 1161 1 'Ll ':i"U Lb 'U u 1 vJ ~ Microsoft word Lb61 ~ ':i"U Lb u u 1 vJ ~ pdfblYl tJ 11 tJ \11 'Ll :u ~ ~ ei-:i bb?l \Y\\l ~\I e..i 61fl11 
'IJ 'IJ 'IJ 

vll b U'Ll\l l'Ll~ bb~1 b?l~:U ?lllU':lru\911llbbe.J'Ufl11vl1 b 'Ll'U\11'\..l~ nl'\l!'U~ 11l 'Ll11 t.J\11'U~'Ll~'U bb61 ~b U'U 1 U\911ll'U eiu b 'U\91 
'IJ 

rn ':iv\ 1L'LitJ-:i1u 11:!..l ~-:i 1~il rn 1 LLm '1l \911:!..loLJ ei A~ L i1u LL61 ~.u ei L?l 'U ei LL 'Ll ~'U ei-:i fl ru~ n 1111rn1\9111:u-rrn1u~1-:i 
~t.J~n'\of1~illiiei~1-:i11t.1-:i1'Uuuu?111rnruLb~1ei~1-:ifl1ut11u ';l1t.1-:i1'Uuuu?l11rnru~ei-:it.J1~neiut'i'1t.1L'iieiV11~-:id 

'\J 'lJ I I I 

C91.C91) 11t.J\11'\..l?l~Ue.J61 f111'\1!1~€l~1ll nUV!th t.J\11'Ubb61~~ b ~t.11'1J1 q)Vl Ln t.JdoLJ[l\l nu 

oLJeJ:!.J61~'Lli5n':i':llloLJ€lll61 ~bzjt.11'1J1ill f111~ (9),J'U11~UU~'Ui5n':i"W n11~(9),J'U 11~UU fl11\9l 11'1?leJ UoLJ€lll611~t.J 
'U 'I 'U 'lJ QJ " 'lJ 

vd o 1.1 ~ .d IV VI Q../t.I o I V ::: 

e.Jb '1Jt.J1'1Jlill bb61~'U1b 'U1'\1!1€lb '1J[l:!.J\9leJ'UeJll61b 'U1?l':l~UUfl61\l'lJ€lll61i :Ul'Lld'LleJt.11\l'UeJt.J C910 fl)\! 
'U QJ 'U '\J 'U 

C9) .l!J) 'lJ~oLJ eJll 61~ -:ii'.1~1 \91~ b~ t.11oLJ [)\I nu t'i' 1'U fl11ll'\1!611 n'\1!611 t.19/11\1~1 ill'l"J 1(9] bbrl 
' 'IJ 

v QJ v .d d d.c:i. ct. .:;:,, QJ " QJ JI QJ "d QJ " c:i. c:il If 

'lJeJ:!.Ji:l'V'l'LliS"n':i"W '1J~'U€llli:l?l\lll'1J1\9l:Uln'l"J'V'li5Ilill'rl i5'U1fl11"vll'UDn':i':lllbb61~b '1J€l'V'l'Ui5'v'l'1J ?l \911 bb61~:U61'U9/l':lt.Jbb61~ 
'IJ 'I 'I 'U 'I 'I 'I 

~'Ll., ~L~t.11-ilei-:i ei~1-:iueit.1 l!:i '1J~oifei:!..lii1 LL61~t11LoLJ'1V1~mzjei11\ileioifei11611'Ll1~uufl~\l.LJei1161 "1 LL61~e..161n11 I , 'U cu 'U 

bb?l\Y\\le..161oLJeJ:!.J611 m~UUfl~..:JoLJ€lll61 "1 b~t.JU~eJt.Jbb~1 
'IJ 'IJ 

C9).Q1) '1JIYloLJeJll61Ufll ~ t.1t'i'1u m111V1611nV1m t.19/11-:i~1m'l"J'Vii'.Jrn1Pim'f11~ t.11 'Ll L ~-:i 
' 'IJ 

~'Ll~ m11-il't.J1~1t.i'1Jtl:u1n9/l-r'l"Jt.11m9/11..:i~1.m'l"J LL61~~'Ll1 ~L~m.Uei-:i ei~1..:iueit.1 C9) '1J\Y\oLJ€lll61 Lb61~U1LoLJ1Vl~eJ 
Lzjei:!..lliiei.Uei:!..ll:l1m~uufl69..:i.LJei1161"1 L~t.1u~eimL~1 ' '" 

'IJ 'IJ 

C91.cs'.) '1J IYloLJ ei11611 'Ll L;u ..:i~ '\..!~ ~1'\l!-ru.LJ ei1161Il iJ ?ll':i?l'U LVl f'11'Llt'i'1'Um111V1m nV1611t.1 

9/11..:i~1mw 11Ylt.J~(9),J'Ll1 LL61~1.l1L.LJ1.LJ ei11,611ii ei Lti ei-:i 1 'Ll~'Ll~i111ei..:i'Vi v11L D~m~ H LL~ 1 LL61~~'Llvii111ei-:i'Viil fl1111~1fi' ru 
'IJ u 

tJ .c:::il ~ c:i. ~ ~ !I.I 

IYl1'Llfl11:!.JV!mnV1611t.19/11\1'1J1.fl1'v'lb'l"J:!..lb\9l:!..l 11119/l\l?l'Ll er '1JIYl'lleJll61 
' 'IJ 

C9l.&:'.) e.J61n11~(9),J'U11~UUoLJ€l:!j6111Ylt.i1-li'LVlflbfa~ Crowdsourcing bb61~i'.l 

'liei\19/11\l (application) ~ ':lei..:i-ru oLJ' eJ:!..l 61b;s-:i?f111:u1 'Ll b ~ ..:i~ '\..!~ ?1°1'\l!-ru oif eJ:!..l 61 Il iJ ?11':l?l'Ub9/1f'11'Ll~1'U m 111 
'IJ 'IJ 'IJ 

'\11611n'\1!611t.J9/l1\1~1Il 1'\"J L ~:!..l L~:!..l 1 '!Xmeiu fl fill m':l\9111:u?leium1:!..l ri n~ ei-:i'U ei-:i.U eJ:!..l6111Yl t.1 ':l~u u Lb 'V'l'1\9lvl ei4:!..l 
' 'IJ 'IJ 

v v .d 0 

f111\9l11:U?le:J'U'Ue:J:!j61:U1n~b'1Jt.11'1Jlqj'11'Ud'U C9i WUU 

C9l.b) t:.rnm1~\9),Jm1~uufl~..:ioif e:i1161 "1 ~1t'i'-rum1~(9),J'U1LL61~ufot.J1..:i1fl1-:i?1~1-:i 
Lb '1"J 61 \9l vJ e:i { 11 fl 11U1boLJ1 n 11bzje:i11 \il e:J bb 61~n11bb?l\Yi\Ie.J61oLJe:J~611'!X1e:J-:i-rUbfl1\I?l~1\loLJeJll61oLJe:J~61 ~\I i'.J ~ l \9l 

I I 'lJ '\J 'lJ 

VI Ln t.11.Ue:i-:inu fl11:!.JV1611 fl Vim t.19/11-:i~1.m'v'l m11 oliu w lt.1'1Jtl niJtJ ru ru 1 LL61 ~1(9),J'Ui51111vi L~m.Ue:i..:i nu9/l-r'l"J t.11 m 
I i.I I 'IJ V V 

~1m'v'l 1 'LlVi'e:i-:i~'Ll/L ;s..:iVl'LlVI Lbfl~oLJe:Jll 61~\lil~1\9l '11nWw5J1 rusv1 5'U1fl 11~'\..!Dn':l ':lllLLfl~ L ~e:J~'U5Vl'1J ~\911 LL61"' 'U 'I 'I QJ 

~~'LlVl ~~ LL61~Wn1Yl~-:iil~1\9l~?l1m1ffi11Loif11~uu.Ue:i11flniJ?111?l'Ll b 9/1f'11ut'i'1'Ufl1111V1611 nV1611t.19/11..:i~1n1'\"l 
'IJ 'IJ 

bb61 ~1bfl11~i1 t.J ':l~m 61e..i61 bb61~ bb?l \Y\\l e..161oLJeJll61 (dashboard) 1'Ll69 fl'\ofru ~'U ei-:i.U e:i :!..l m ;s-:i ?l ~ ~ Lb61 ~.Ve:i11 m ;s-:i 
I 'lJ 'lJ \I 

lbfl':ll~~b Vle:i?luU?l'4'Llm1u~V111~~m1m1:!..lV1611nV161 lt.19/11..:i~1m'v'l e:i~1..:iu e:it.1 l!:i ~\Yi 11Yl t.1 fl11LL?l\Y\\le.J61 

oLJe:J:!j61'1~~e:i..:i1 tJ~t.J LL uu~1e:i..:i-ru m1Le..1 t.1 Lb w~oLJe:J:ljfl ~1'\..l ':l~uuam Vle:J4L U\91'\l!~ei~e:i~..:ifl:!.JeJ ei'Ll 161tl LL61~mm1ri 



- b -

download -ii'm..1'11Ul.ff.:i1'UV1~mt:.Jm1.vdoii'el:w'1~el1~ 1.1.'1:;melUA'1:wt.~el.:im1:wu'1el\?lJlt.Jl.t.'1:;.ff'Um1:wGl'U'1lel.:J 
'll 'll ' 

oii'el:W'1 
'll 

(9) .~) t:.J '1 n1':iU {u u~.:i1.1.'1:;it<ill'U1':i:;uu n1':il.l.'1\?l.:Jt:.J'1'1J el.:i ':i:;uu !1'Ll-ii' ell.;J '1 

e'.J l.zjt.J1'll1 f11 1.¥lel(>l elU?f'U el..'.! n1':i1-ffu~ n1':il.l.i;'1:; n1 ':i1 otlU':i:; bt.J'Utl wuu:o 1'U oii'elmie'.J I.~ t.J1'll1 '1J b\?l t.Jl I.A ':i1:;v1 
'IJ l;tt: d.9 'll 'IJ 

t.I i.I t.I d t.I ~ 
'\J':i:;:w 1'1 t:.J'1 1.1.'1 :;1.1.?1\?l.:Jt:.J '1'1Jel:W'1 (dashboard) '1J el..'.1'1Jel:W'1t:.J1. 'llt.J1'll1ru \?l 1'UA11:WVl'11 nVl'11t.J'Vl1..'.l'll1.fl 1w 

'IJ 'IJ 'U v 

el~ 1.:iu el t.J (9) 'll \?loii'el:W'1 b\?l t.J m':i 1.1.?t \?l..'.lt:.J'1 oii'el:wmi :;l'i' el.:i 1'LI ':iU 1.1. u u~ ':iel.:i{u n1':i l.t:.J t.J 1.1. vd-ii' el:W'1~1'U ':i:;uu 
'I 'IJ 'IJ 'IJ 'IJ 

B'Ut.'Vl elfo'.Jl11Vl~el~el~.:JA:Welel'Ll1'1ut.1.'1:;?f1:1J1':it1 download oUeli.;j'11 u1.ff.:i1'LIVl1mt:.Jmrn~-ii'm.;J'1~el1~ 1.1.'1:; 

A ':ielU A '1:W I. ~el..'.! A11:WU '1ell?lJlt.J1.1.'1:;,ff'LIA11 :W Gl U '1J el..'.loU el:W '1 
' 'll 

C9l.~) t:.J'1n1''i'1Jt.J1t.Jfl1':il.zje:J:W~e:Jife:i~f;lf\11:WVl611nVl611t.J'V11'1~1 .fl1WtlUV!1..i1tM1'U 
d.:::it O Cit. d ii Q.J .:::ii O I ,d '1.1 d Q.J 

'Vl:Wm':imt. 'Um1mnt.l1'1lel.:Jnum1:wvimnV1f;l1t.J'V11.:J'll1mw '11'U1 'LI ct 1.1. vi.:i 1.1.f;l:;t:.J'1 m':it. W:W'1lel\Jf;'l 1.nmnu 

A11:WVl'11nVl'11t.J'V11'1~1.fl1Wl.oii'1ci':i:;UUAGl..'.loLJel:W'1 el81.:JUelt.J ct 'll\?l-ilel:W61 
'IJ 'IJ 'I 'IJ 

(9) .~) t:.J '1 ?t':iu m':i"5' 1?1'\J ':i:;'ll:w fo-W .:im1:w ~ \?l t. i1'Ll 1.1.61:;t!11.?t'U el t:.J 61m':i~11. U'LI.:J1'U 
' ' 

1 'U fl1':iit!ill'U1A~.:Joii'el:W61A11:WVl'11nVl'11t.J'V11..'.l.:a1m'l"J'1J€l.:Jtb:;I.'V11"11'Vlt.J.fl1t.J1~A ':i ..'.! fl1':i 
'll 

(9).~) oU€l l.'1'Um1.'U:; 1 'LI m':iit!ill 'U1':i:;uuA~.:iif €l:w'1A11:wvi'11nV1'11t.J'V11.:i~1.n1w 
'll 

'1l €l.:JU ':i:; 1. 'V11"11 'Vl t.J 11?1t.J1.nw1:::: 1 'Llr:i1'U'1J€l.:J fl1':i~<ill'U11. zj€l:w ~Bi el:W61 ~1'U m1:wvi'11 nvi611 t.J'V11.:i~1mw1 'LI':i:;~u 
'll 

~'LI~ m ':iit!ill'U1':i::::uuif ei:w'1.niJ?t1':i?t'UI. 'V1 A1'LI~1'UA11:WVl611nV1'11t.J'V11.:i.:a1.n1w 1.¥l e:i n1':i€l'Ll1'm~'U e:i n~'U 
'll 'll ' 

(ex-situ conservation) 1'Llr:i1'U'1Jel.:i'V1V1u.n'ru'V'l 5'U1A1':iit'Llum':i:wt.1.'1:;1.~mN'LITI.W'll «(>ll l.t.61::::'<\l~'U'Vl~cJ ':i1:wfi.:i 
' ' ' 

1.1. vici.:i ~l?l 1.nu m 1:wvi'11 nVlmt.J'V11.:i.:a1mw1 'LI':i:::: ~u ~ 1.:i ., ':i1:w~.:i-U B:W'1'Vl{w m mV! B.:i~m-ii' 1ci':i::::uu Ai;r.:i.U B:w '1 
I 'IJ 'IJ 'U 

A11:WVl'11nVl'11t.JV11'1~1.!l1W'1J €l..'.!U':i:::: I. V19'!1 V1 t.J 

(9).(9)(9)) ~€lt.t:.Jt.J1.1.w~1.1.'1::::~11.u'Um':iu':i:;'ll1~:w~'U'51.~t.J1nun1':i1~'U~m':it.1.'1::::n1':iW 
U':i:; 1t.J'Utl-LJ'B:w611 'UA~.:i-ii' €l:W61A11:WVlm nVl'11t.Jvi1.:i~1mw'1J€l.:JU':i:;1. vi9'!1 'Vlt.J uwt..!l'V1~€l 8'U 1 'V'lm1vJ:yj n~':i€l.:i1'u 'll 'll 

fl1':it.t:.Jm1. w~-ii'€l:w61e.11m:;uu8'U1. vielfo'i~ vi1B~€l~.:JA:W€l €l'U 161-Ll "i\'1m'UB81.:iu€lt.J ct t.~€l.:J 'll 

tv) l.eln'11':i':i1t.J..'.l1'U?f':iU6'11vi1'ue'.Ju~vi1':i "5'1?1V1:w-01. U'Um~11 Vlt.J "i\'1'U1'U (9) o 1.ci:w 1.1.61:::: 
' 'll 

'1':iUUV1rl1?18elt:.J'16'1'11.~'<\1'1J€l..'.lfl1':i~11.'Ll'UbA':i..'.lfl1':i:il1'U1'U iv 'lll?l w{€l:woii'el:w'11'LI':iUl.1.UU1vl~ Microsoft word 
'I 'I 'IJ 'IJ 

1.1.'1:;~u1.1.uu1vl~ pdf 

I ~ I ii I ii 

ml.m n1'a'il1tll...:l'UA1'il1..:16'l'MV!'U1 

1 ~:i:1m':i~1m~'Lil"i1.,{i'1.:ici1.:iviu1 '1.ll1.n'U{Bt.Ji;'1:; C9lct '1JB.:il"i1{i'1.:im:w~'11'11111?1t.JuijiJ~~1m::::1.ut.Ju 
m:;Vl':i1..'.lfl1':iA~..'.ll1~1t.Jfl1':i~\?l~leJ"5'1?1~1..'.ll.l.m~fl1':iU~fl1':iit'1~.fl1A1'! VJ.A. lvctbo 

mi.er nTfiht11.~'U 

~.~.(9) '111?1~ (9) {€lt.J'1:; lvo '1J€l..'.11..'.ll.~'UA1~1..'.l\911:W«'1)'1J1 l.~€l~U~n~11~r:i.:J':i1t.J.:J1'U.ff 'U~'U 
1.1.'1::::Aru::::m':i:wfl1':i(>l ':i1'11'uit?t~ 1 m1'U{i'1.:iv1u~n~11m ~m 1:w 1. ~'LI'llelu 1.1.'1::::':i1 t.J.:i1'Ut:.J'1~Brhum1'U'U1t.Jrn t.J 
1.1.'1:;1.1.t:.J'U'Vl{wm mu':i':i:W 'll1~ bt.f;l:;~.:i 1.1.11?1~€l:w 1.1.~1 

~.~.tv '111?1~ tv {eit.J'1:::: mo '1lel.:i1.:i1.~'U1"11{i'1.:i(>l1:w«'1)'1J1 1.~Bvlu~n~11~&'i.:i':i1t.J..'.11'UuiJ'unm.:i 
1.1.f;l:;A ru::::m':i:Wfl1':i(>l':i1'11'uit?t~ 1m1'U{J1.:i~u~n~1 '1.m ~A11:w b i1'LI'llBu 1.1.f;l ::::':i1 t.J.:i1'Ut:.J'1 ~ B6'11u n.:i1'U'U 1t.Ju1 t.J 

1.1.'1:::: 1.1.t:.J'U'Vl{wm mu':i':i:W'll1~1.1.f;l:;~.:i 1.1.11?1~ B:w bt.~1 

~.~.m .:i11?1Vl° m {ele.1'1:; mo '1lel.:i1.:i1.~'U1"i1{i'1.:im:w~'1l'1J1 t.~elVl°u~n~1'1.~&'i.:i~1.:i':i1t.J.:i1'UniJ'u 
?trn,pru l.l.i;'1:;Aru:; n':i':i:Wfl1':i(>l':i1'1foit'1~ 1 'LI..'.l1'U{i'1.:iVl°LJ~n~1 bm ~A11:W I. i1'LI'll€lU 1.l.'1::::':i1t.J..'.11'Ut:.Ji;'1~ €l6'\'1un.:J1'U 

'LI btJU1t.Jl.1.'1::::1.1.t:.J'U'Vl{'l"J t.J1n':i5':i':i:W'U1&i1.1.'1::::~.:J l.l.1\?l~el:W l.b~1 



- ml -

ml.ct.ct .:i1~vl ct ~eJtJGi::: ®o 'lleJ'll'lbl'UA1~1.:i1>11:w;;rqiqi1 L~eivl'l.l1rn~n1Ji'6'i.:i11ci.:i1uui1'U 
?!:Wtmu LL'1:::Aru:::m1:Wfl11!'\11'11U~?!~1 'Ll'l1'U~1'lvl 'Ll1fl'\j11Ji1 ~m1:w L ~'U'lleJU LLG'\:::11 tJ'll'Ue.JG'l~ eJG11'Ll Ml'U 

'\J ' 

'U bCJU1 tJ LLG'l :iLLe.J'UV11'W tJ1fl1511:W'1l1~ LLG'i::: ~'l Lb 1~ fl eJ:IJLbfll 

., 0 ... 

c:;:. fl11'1~'V11"lleJb6l'UeJ 

vlu1nlj1'1:::vi'ei.:iv\'1-LJ'm?1uei1m.:in11bll'Llm'\j11vici 1~ci~~v11bbtJmll'W m 'lleN f!eJ <91) oLJ'm?l'WeiJi'1'U 

LVlAUA ®) -LJ'm?!ueivi1.:ili11'W11A1 bb'1::: m) 'l.l1:::1~bb'1:::e.JG'l'l1'U'lleJ'lvl'l.l~nij11~ciu~e..ii'.1mbG'l:i1:::U'l.l1:::b.f1'Vl 
' 

-ii'm?!'WB \\i1'Ud'UeJ~1'lG1::: ml 'll~ C1~mll'Wl'i''WuD'U (9) 'll~ bbGi:::611Lm b 'll~) b?l'UeJ~eJ 
' ' ' 

th:::n1'Um1:wm1~1bu'U.:i1'U~1.:ivl'l.l~n'\j11~ci15rl'~b~ein 
1A1'lfl 11L ~ :w'l.l 1:::~Vl 5 .f11'W bb'1 :::'lJ ClltJ Lzj eJ:W \91 eJ LA~ eJoU 1tJ A ~.:i.rr eJ:W G1 All mm 1 flVlG'\1tJVl1.:i:zl1n 1-w 

'\J 

'1JeJ'l'l.l1:::b'V11"11 'Vl tJ 

i;'\'1'Ll fl.:Jl'U'U bCJ'U1tJLLG'l:iLLe.J'U'Vl 1'W tJ1 f11511:W'1l1~ LLG'l:i ~'l LLd~fl eJ:W (.ff 'U <9lcs'.) 

<9l<9lc:'s/<9l mA11Vi'l.l1n vi11nei{ ® 11'Ll'U'\AJ1:::11:wvl b Lb'lll.:J'Wru11vi b'llM'\AJru11vi m.:iL'Vl'Wi @locs'.oo 
v v ' 

91 ti Q V .::ii ..::ii v~ 
c:;:.CO> "lleJb6l'UeJ~1'Ub'VIA'UA '1:il'\eJ'l:w11tJG'l:ibeJtJ~A1eJUA'1:W ~'l'U 

' 
<91) LL t11 fi ~ .ff t1 l'l eJ t1 15n11 LLe.J'W m 1~1 L D 'W'll'W LL G1 :::-ii m ?!'Wei vl '1:::vi"11~u11'11' l'l 11'l.l 1::: ?l 'l r1 LL'1::: 

' ' 
L u1V1mtJ'lleJ.:im1~1L u'U.:i1'U 

®) u A G'l 1n1V1~fl1un11~01 L D u.:i TU 1~ ci vlu~ n '\jl ~ ei.:i1:::u 11 ci zj BU A '11n1vlil m 1:w L zj ci 1 '1l1 ru 
'I q 'I u 

eJ'U m:win1'UY1'1l ;;rl'\l '1~'U'\11~~ ~1'UU Ldl"ll'\11 tJ1 ~ 1'Uflil6'l11i.'l'UL Vl I"\ 1"11 ?! !'l{/1:::'UU6'l116'l'Ub '\llf\'\111.:JfliJl"\1?! !'\ { 
'I 'I 'U 'U 

~1't.lfl11eJeJ flLL uu crowdsourcing ~1'Ulf\1 m1:woif m;JGi ~1't.I A11:W'l.lG'leJ~n tJ ~1't.IAeJ:wVl1 b!'le.J{bLGi:::1:::uu 

'iluoif a:w~ LL~:::Ji'1u~uvl'11 Llluvl L~moif ei.:in'Um1~n'\j1 vlil'Ll1:::6'lu m1ru'1ih'.foci n-h cS'. ti 'W~eJ:wV1u1vlm1:w 
... '\J 

~U ~~'lleJU U~:IJ1NA'U - L~ fft.!vj b Vl:IJl:::?!:W flu'l.l~:IJ1N'l1'U LL~ :::1:::ci::: Ld ~ 1fl11vl1'l1'Uvj6'l eJ~AfleJ'l fl'U bbe.J'U fl11 

li11 b Dt1.:i1t1 1~ civl'l.l~n'\j1vl L lluu V'l'11m'Vl~ fl'1:::vi'ei.:i~.:iu 1:w m1 L .rr1~1:w v\'1.:i1t1 11:w~.:i1:::u '11t11t1 bLG'\:::11 cizjeJ 
' ' 

tJA~1m?!'LlU?!'4't.IB't.I 61 V1~1:w~1Lum1t1 

m) mrie..imn 'l.l1:::fleJU~ltJ 

m.(9)) .rr mi.'lt1Bvi1.:i ~ 1t1fl11 Llt1 1~ Lbn beJ fl ?111Vl ~ n 'il'U oil eJ mrnGi::: 11 ci G1::: LB ti~ L~ m n'U 6'l 111'1..1::: 
... '\J 

Vl1'lfl11bl't.1'1JeJ'lvj'l.l1flij1 L oU'U 'lUfl11Ll'U LL'1:::LeJfli.'111fo1e.J'l~1'U~'UL zjeJ 

m.®) .rrm;JG'l~'t.I 61 vlL~tJloLJeJ'l 

c:;:.!fl oif ma'Uei'V11~ ~1'U~1ri1 '1:::vi' eJ.:iil11 ciGi::: LB ci~'l.l1:::fleJU ~1 ci 

<91) ?l1'l.lcieJ~l°l11-il'~1ci~.:iVl:w~bbtJnm:wVlm~11cim1 f!ei 'lU'UAmm (LoU'U r111>1eJULbVl'U ~~~m11ri1.:if111/ 
' 'I 'I 'U 

~b:zim'1l1qi/~-d1ci1~tiVl1mG'l'll1'4fl11i) .:iuli11Luu.:i1u (LoU'U r111-il~1ci1um1'l.l5iJ~.:i1u1 LLGi:::.:iu~u 61 (Vllflil) LoU'U 

.:iuGi.:ivi'W Cri1~~Vl1ri1nru'V1'1um1'l.li'iiJ~.:i1u) r11m;;f Llluvi'u 
' ' d.J 

®) 11 tJGi :::LB ti~ r111-il' ~ 1 ci zj .:i LL'1 mL '1.:i11ciGi:::bB ci ~'11fl?!1'l.lri11-il' ~ 1ci 1~ mL?!~.:i '11mmrn:::B' m1'1Jei.:im1 
' 

r11m rurh 1 off ~1ci'i\'1 LL 't.I n1>11:w'lleiu L 'lll'l m1~1 L uu.:i1u Vl1mLe..ium1~1LDm1t1e.i~1.:iGi::: LB ci~ 

c:;:.m th:::1~ bb6l:::e.J6'1~1't.l"ll€J-:rvh.J~nlj1 '1::: vi' eJ.:iiJ11tJGi:ibB tJ ~'l.l1 :::fl€JU \i\'1 tJ 

(9)) 'l.l1:::1~ bb'1:::e.J'1'l1'U'll€J'lvl'l.l~ fl'jj1~'lil fl11'1'l'U1:W rl1 nu 

®) 'l.l1:::1'&1 LL'1:::e.J'1'l1'U'll€1.:iu A'11m'Vl~n1t1m11i11LiJm1uzj.:ilJfl11Gi.:iu1:w n1 n'U 
' 

a.J.c::i.. t1.d ii 

~. f!N6llJ'Ul'l"lleJ~~tJ'U"llelb6l't.1€J 

~-<91 lJm1:W?!1:1J1Wl'l1:Wfl!)Vl:IJ1tJ 



.· 
~.iv hib-uu'Yflflf!~iif!:::mCJ 

~.m 1llei~1:::V111'lb~nn'1m1 

- ~ -

'IJ ' ' 

~-~ 1ll b U't..l'Y fl flflzj-!l el ~1:::Vll 1'l ~ nW~'lJ fl11~'Ll o1f el b~'Ll eJVl1eivi 11.1qiqi1n'\.JV!'W1CJ'l1'Ll'U ei-:i1~ 11-B'1fl111 

19rn.1~th~ mf\ bt:-J CJ bb 'l"l1'1 m:::'\.J'\.J bfl1ei-U1 CJ311~'Llb Vlf\'UB-:J n 1J.Ju qi~ n fl1'l 

~.er b lJ'Llu~'\.Jflflfl~'th::: neiLJei1~'l"lbU'Ll~tJ~mn 1 'Llm'U1~'1:::-:il1-:i bbfl::: 1~~'LlVl~b UCJ'Ll 1 i'n'lJ~'Ll~.LJ' ei~fl~ , 
tJ~mn m~Vl'n-:im1fl~'l 

~ 1o:i 1llb U'U'\.Jflflflzj'lf.lm:::'\.Jzjei 11l 'Lluru~~~'l'l1'Llbbfl::: 1~ Lb-:il''lbi CJ'Uzjei 1 vi'b u'Ll~~'l-:i1'U'UeJ'lVl'l..hCJ-:i1'U'Uei-:i 
• 'I 'U 'I v 'll 'U 

11i1'Ll1~'\.J'\.J bfl 1ei-U1CJ ~ 11~'Ll b vi f1'1J ei-:i n 1J.Ju qi ~nfl 1 'l zj'l 11ii n'lil~l.J fl flfl~ ~~'l'll'Ll b ll'Ll ~'Ll 611'Ll~ ~ ~ m 1 

n~1iim1~~~ m1 ~'lJ1V111 ~iJa1'Ll1'11 'Llm1\?"\'1bDm1'Ll1 'Lln'1m1'1Jei'lil~'lJflflfl~'Ll~1 CJ 
\I 'U 'll 'I v 

~ mi ilfl ru~:i..JU~bbfl~ 1llil~ n'!Sru~l'i' ei-:ivi'1J.JmJ.J~fl ru~ m1J.J n11'Ll bCJ'lJ1CJn11~~6/iei~~ -:il1-:i bbfl~ m1 . ' 
'lJ1Vl11~~~mfl-rlifl1Vl'Ll~ 1 'l.!11'/j n'1'11'Llb 'lJ n'IS1 

'I ~ 'I ' 
c:;;! ci. ci. Vcl c:il QJ V Q o..J I 

~ ~ biJ'Ll'Lll'l'\.Jflflfl t:-JJ.J€11'1JV'11'\.J'11'l-:J1'LlVlb~'LlB11fl1~'lnf!11 
0 

'I I '\J I I I I 

~ ~ 1llb u'U~Viilt:-JfltJ1~ 1CJ'1Ju11J.Jn'Un'lJVitJ~n'IS111CJ€i'UVi~'Llolf m~'Llei 1 vi'bbn 611i.!n'l1'U'U 1t.1LJ1mbfl~ 
• 'IJ 

bbt:-J'LlVl-r'V'I CJ1m1J11:i..1'111~ bbfl:::~'l Lb 1~~ei:i..1 m-:i b Vl'l"l; ru l'Ll b~'Llei11fl1 V11ei 1ll L U'Ll~ m:::vi1 m1-5mU'Lln11 , 'IJ 

oLJ~'U11'lfl11LboU-:JoLJ'U11fl1€J~1-:J L U'Ll511J..l 1 'Llfl11L~'Llel11fl1fl~'ld 
~.010 1lJLUW,~1\?i'fobeinf.1Vl~Vl1Bfl11:i..J~J.J n'Ll ~'leJ1'1'lJD L~5hJCJeJ:i..J~'Uf11fl 1 V\CJ L l'Llbbl'i-r~'\.Jlfl'UeJ-!l 

~tJ~n'IS11~i'.Jfl1i'l 1 'Ll~fl~ LB n~Vl~fl11J..l fl:i..J tl'Ll L 'li'Lll1~'Ll 
' 

~.0101 1ll LU 'Ll~ ~1ll ~ 1'Ll bn ru 'V'i n11tJ 1~ LiJ 'Llt:-J fl n 11'\.J ll U~'l1'Ll l'l 1J.J 1::: Lu t.J'\.J~ 1~J.J'Lll'l~11n11 
m~vi11'lm1fl~-:in1V1'Ll~ 

~.01\v ~tJ~n'IS1~~'LlL~'LleJ11fl11 'Ll~'\.JbL'lJ'lJ'UeJ'l "n'1m111:i..if11" l?i'ei-:iiJ~ru~J.Ju~lil'ltl 
(01) mru~ n '1 m111J.J f111~'1 ~vi::: bu CJ'Llb u t!D ~'lJ fl flfl 1 Vlll n '1m111:i..1fl'1 '1 ~l'i'ei'liJ fl ru~J.Ju~ ' , 

m'lJfi'1'Lll'l1J.JL~eJ'Ll1'1l~fl1Vl'Ll~ 11l 'LlVIL!'l~m.:Uqi'IJ1'Ll LLfl:::f111L~'LleJ11fl11 vi'b~'Llel11fl11 'Ll'Ll1:i..J "n'1f11111J.JA1" 

G'i1'Ll fl ru~iiu~ ~ 1'Ut:-Jfl'l l'U'Uei'l~tJ~n'IS1 n '1m1~1J.J fl' 1~'! n~11~1:i..111f.l'111 t:-Jfl'l1'Ll'U ei-:i~ tJ~ n'IS1 '1l ei'l ~ ~1iifi' 1m 
, 'IJ 

1 '5'LL~~'l L u'Ut:-Jfl'll'Ll'Uel'l n'1m1~1iif11~ L off 1L~'Llm1fl11~ 
(Iv) mru~ n'1f11111J.JA11ll1~'1~V\::: b UCJ'Llb U'UU~'\.Jflflfl 1 Vlll U~'\.Jflflflbbl'ifl~U~'\.Jflflfi~L olf 111J.J 

' ' , 
f11vim1CJ'1:::c;i'ei-:iilflru~:i..iu~fl1LJli'1'Lll'l1i1L~ei'Ll 1'1l~n1V1'Ll~11l 'Ll'Vli1-:i ~m.:Uru'IJ1'Ll Li''LlLLl'i 1 'Llmru~n'1m111ii 

' , v 

r111\?i'i'.1'11eil'l nfl'l1:::Vl1° 1-:J ~~1:i..ir11 L U'Ll fl1 CJ i;r n'!Sru er n'IS1n°1Vl'Ll~ 1 vi'~ L oLJ1~1J.J r\'111CJ1~11t.1V1ii'l b U'Ll~ fo ~~'ljeJ'lJ 
'IJ " 'IJ 

VI i;r n 1'Lln11Lolf1L~'Llel11fl1tl'lJVl'l..hCJ,:i1'Ll 'U ei'l-r~ LLfl ~LL~ ~'!VI~ n lil'Ll ~,:in~ 11 :i..11'\"l ~eJ:i,J n11~'LloLJ el L~'Ll el 11fl1 

n'1f111~1:i..JA1~'Llmm1f.l1 oUt:-Jfl-:J1 'Ll'UeJ-:J~'\.J~n'IS~ 'UeJ'l ~ L o1f 1~1J.Jfl 1~~ n 11 CJ L~ CJ1 L U'Llt:-J fl'l 1'Ll'U eJ'l n '1n11~1J..l r) 1~ 
" 

~'Llb~'LleJ11fl11~ 
vY'ld "n'1f111~1:i..JA1~'1~Vl~LUCJ'LlbU'UU~'\.Jflflfl11CJ1 Vlll" Vl:i..J1CJfl11:i..Jl1 n'1n11~1:i..Jfl1~ '1~ 

' 
vi~b u CJ'Llb ll'Llu~'\.J fl fl fl "1eim:i..i~l}1J'Ll151n '1m1r11 m:::vi11-:i'\"l1 ru'IJ~ ' , 

ti.mm ~tJ~ n'IS1zj -:i 1~ -rm~'~ L~eimlJ'Llri 1.1 ru ru1"1 B'lfl'lVl::: Lu CJ'Ll1 m:::'\.J'\.J~ ~~ ei~ ~~ 1-:imfl11i~ 1t.11~'\.J'\.J 
'U v v d.ll 

€JL~nvi1eiun~ (Electronic Government Procurement :e-GP) '1JB'lm:i..iuqi~nm'1 
d qci, .d.c:iv !51 d .d -=:I -=i ,.,,J .d. t.1 .el 

<i.Gl~ I. iJ'U'Ul'l'\.Jflflf!Vl:i..Jll'lf.l'lJ1~~'1fl b 'Llf111l. iJ'UVJ'lJ1n'IS1 Lt.fi::::i,Jt:-Jfl'11'U'\.J W~'\.J f111WV\ LnCJ1'1JeJ'l'Vl1eJ , , 
~ei~fl~ei'1n'\.J1fl1-:im1~'1~~ ~~1'1 1. uu~muum1~n'IS1 :i..1V11ivicn~CJ G'i1m1'1Jm1vi1'li'IJ1m11.1.f!~m1i~CJ V11ei 

ii n 11L~ CJ'Ll n 11~ eiu t.Lfl::: n 11tJ n ei u w VI~ eiiJ ~fl -:i1u ~ t.~ CJloLJ ei-:i nu n11~ n'IS1~ 1u n 11LJ1VI 11~ ~ n 1 'j 

'Vl~V'ICJ1n':i5'j1:i..J'IJ1~ t.t.fl:::~-:i Ll.1~'1 ei:i..i m1'5'~v1'1 LL~'t..IVl~e:Jf11'jiJG'i1u~1:i..1 m1u~V111'5'~nw~,'Ll~~rnl1 t. 'Vlfl 1u fo€j , 



'. 
- ~ -

~.®ct .yjt.J~ mi-1\91 ei-:i b6'l'U ei11 t.izjei fl ill~~ boil1~ 1:1.J 1A 1-:ifl 11.yj il fl 11:1.J i t.J 1~ 6'1u f111ru bb-a ~f\11:1.J 
t c:1 Q d Q.J tf <Q. cJ tf 

b'tit.J1'll1t:Ub\J.'V'J1~Vl1-'.lb'U~1'U!ii1-:J "l 1~bbrl vl1'Ufl11:l.JVl'11fl'Vl!;llt.JV11-'.l'ti1fl1'V'J eJL~flW161'U'W'ti ?Im 'l'1'UV11t.J 

fa1 AlVlt.Ju1 v11'Llfl:iJ?111?1'Llb VlAA1?\(il{/1~UU?!116'1'Ll b VlAVl1W:iJA1?\(il { v11'Ll fl11e:Je:J f\bb uu crowdsourcing v11'Ll 

11211fl11ii-il mm"~ 1t1A11iitl'1 B ~.ilt.J ~ 1'Ufl ei:1JV11 bvrn{ bb'1 :!~::; uu 1J1'U-ti B ii '11.1.'1~ ~'Ll "l .yj qj1bU'U.yj1.~ m-ti ei-:i nu 
" .. " 

m1~ mn 'Vl~e:J t.flt.Jfo {]1-:i~11. 'Llt1-:i1'U b 'U?l1'1J1.yj b~m.Uei-:i'Vl~e:J?!e:J~fl~ei-:inu Lfl1-:J m1.yj'il~~1-:i 

(0) 0. ~"ll~'Vl~"lleJ.:Jb~1"11eJ.:J.:J1'U 
-:i1'U-v1 ~11.'Ll 'U m11.1.~1vi fl~'U-:i1'U 11:1.JvY-:i.yj &1-:i:l.J eiu 1.1.~ 11.1.'1:!.yj cr-:i hi ?i -:i:l.J eiu 1 ~~ m ti'U~ "l.l~viB"l.Jei-:i'11i1 fl-:i1'U 

' ., 
Q.J Q ~ V .d V 0 I d Q.J 

'U 1ciu1mb'1~1.1.e.i'Uvi1'V'-lmmtJ11:w'll1\il 1.1.'1~6'1-:i 1.1. 1~'1 ei:w (6'1e.i .) vi~ fllil ei-:ilil1:wfl~'Vlmt.J m1'il::;mm-:i6'11'UV11e:ivi-:iV1:1J~ 

"l.le:J'l~'Ll'l1'Ll ~ 1t.J(il'UbeJ-:i'Vl1e:i:we:iu1 ~ ~~ uu 11 LJ1 ~ 1.e.i mi. 'V'l~'VI~ eiv11.J 11il m:wi1ri m~v111v1 1. 1tm!ii 'il~ 1~ foei'4 '1J1 lil 

eitl1-:i1.ll'U-a1t.J~fl"clrueYfl"cl1'il1f1~1i!f1~1'U'Ufornm1.'1~1.be.i'Llvi1''V'lmmtJ11:w'll1&\1.1.'1~~-:i1.1.1~~ei:1J1.vi1i.T'U 
(0)(0). eJ\il'l1fi1tli'u 

mru .y11iJ ?!1:lJ11riLllJ tl~-'.11'Ub ~bl.~ 11.?11'ilfl1t.Jb'U1~t.J~ bdm.yj rl1Vl'U~ ?!°1i1 fl'l1'U'U Lt.JU 1t.Jbb'1~bbe.J'U 
vi1'vw1mtJ11:w'll1&\1.1.'1~~-:i1.1.1~~e:J:lJ 'il~A~rht.Jfo1.ll'U11t.Ji''Ll 1'UeJ'm1~eit.J'1~ o.® (A'Ll~'il(;]Vltl-:i) 'lle:J-:i1-:i1.~'Uf11~1-:i 

" ' vY-:i~ ruru1 i.Tu'1 ~'il lfll'Umu n1V1'U~ 1.bi;i' 11.6'11'illil1:l.J~ ruru1 'Vl~e:i1 'Ll.yj ~11~ 1-:i 1~"l.lt.J1t.J 1~'il'Ll(i-:ii''Ll.yjv11-:i1'U1.1.~11.6'1~ 'il 
QJ v ClJ QJ 'U 

'il~ -:ibb~~'1-:i:iJeiu e..1~-:i1'U-:i1(;16'1~VI1t.J fl1u~ 1'U 1.1.~~flill~ m1:1Jm1\il11 'il1'uw i;'l(;l b 'U-:i1'U~ 1-:i.yjm fl"cl11~ ~ A11:1J 1. ~'U'lleiu 
' ' 

fl ill~ m1ii m1~11. 'Llt1-:i 1'U~ 1-:i.yjt.J~ fl"cl1 L(;l t.Ji5A'~ b~ ei fl 'il~ 1. iJ 'U~ A~ 1.~ ei fl.yjt.J~ fl"cl1 1.1.~ ::;i1'il 11ill1oil ei b6'l'U ei 
" '1m-:i.yjt.J~fl"cl1 11iivY-:im1:1Jmu~1'U rifl\Oi'ei-:i'llei-:i1.eifl?111\il1:1J.yjn1V1'U(;l b ll 'UV1i!-:i~m:Uru'll1'U 1.1.~~1.'il1'il1~ei1ei-:i 

" v 

fi'u.y1tJ~f1"cl111mJ'U L(;lt.J\911-:i 1.vlei1m~oilm6'l'Uei.yj1.'Vlm~6'1:w rifl\Oi'ei-:i 1.ll'Ut.Jw 1t.i'llu~eiV1t11t.i-:i1'U"l.Jei-:i1'1J:wif1.yj?l~ 
" .. ' 

1.1.~~"ei~fl~ei-:i nu1\ilrit.J1~?1-:ir11(;\t.J1~bu'U1 Llmm~i. u t.Ju m~vi11-:i f111fl~-:i11~1 t.J m1:D(;l~ei~~-;()1-:i1.1.~::; m 1 
' 

u1V111~?l(;lmfl1'1i 'W.A. ®ctbo fat.iil11t.J~:;1.at.i(;l ~-:id ' .. 
®®·® e.i-a-:i1'U1.rn:!Ll1~?1um1ru"l.Jei-:i-vlt.J~fl"cl1 ®o fl~1.1.'U'U 

®®·®·® e.i~-:i1'U1.1.~:;t.J1~?1um1ill'1(;lt.J\il1-:i 1'U-:i1t1~fl"clill:;1.~t.i1nu1A1-:im1 (®ct) 

®®.®·kl e..1 '1-:J l'U 1.1.G1::;Ll1~?1u fl 11rufl~ 1t.Jnrn1'U'IJei-:i1rm fl 11'Vl~eimm 11:11.J 1m 

tl1:!t.Jflvi nu m1~11. u'U 1m-:im11~ (ct) 
' 

®b.® 15m1u1'Vl111.1.'1::;i6m1t.Jl]t(~-:i1'U ctct A::;1.b'Ut1 

®®.h® fl11:1J1.-i111'il1'Llm1~1b'Ll'Lllfl1-:im1 (®o) 

®b.b.® ~t.J1.1.uum1u1V1111m-:im1 i6m1m1t.Jl]u&i-:i1'U bl.~~.ff'Ulile:J'Ufl11fifl"cl1 (mo) 

®b.b.m l.be.J'Uf\11~11. U'U-:J1'Ub1.i;i::;1.1. 'Ll1V11-:J m1u~V1111m-:im11~~11.1'il(il1:l.JW t.J:;1.1m 

bl.~~11.91rit.J1~6'1-:ir1 (ct) 
' 

®b.m qJ1'lJ1'UUflmm-vl~1m1m1.i;i~flill1v11'1Je:J-:JUfl-a1m 
'I 'I 'I 'I mo fl~bb'U'U 

®b.m.® "ill'Lll'UlJflmmV1~rn1.i;i::;lJfl'11m1.?11:1J 1.1.~~B1-:iLJAmm (®o) 

®b.m.® fJilllv111.1.i;i~t.J1~?1Ufl11ru'IJe:J-'.llJflmmV1'1fl (®o) 

®b.ct t.J 1~ 1.nvi'IJ ei,:i.yjt.J~mn.yj 1'1i~ ei-:i fl1'~?i-:i 1.?11ii'Vl1ei ?lUU?!'U'U .. ' 
®®.ct oLJe:Jl.?!'Ue:J'Vl1-'.1~1'Ufl111.~'U 

1. ~ e:J-'.l'il1 fl LA1-:i m1d 'ii° 11. U'U~ ei-:i-:h-;() 1,:i~.yjilm 1:1.J~ A11m zjt.J1'll1ru .yjiJt.J1::;?1u m 1ru 1.1.i;i:;iie.i i;i m 1 
I I 'lJ 'lJ <U 

OQ .c::ilc:I V Cl.JV o:::i., d Q.Jt{.=i, .c:::ld'V 

~11. 'Ll'Ll'l1'Ll'Vl l.flt.Jd"l.le:J-:Jflu m'Um~mmtJ1'U'W'll 6'\m ~'1'Ll'Vl1t.J (;\1'UUl.11"1l'Vl t.i1 1.1.i;i~ ~1'Ufle:J:1J~1 t.lilei11.1.i;i:! 1~uu 
!1'LloLJmj'1 l.Vlfl 1'Ll fa~ 6'1116'l'Ub 'Vl 1"1Vl1-'.l.fJlJ 1"11?!1il{ lii'1t1 fl11e:Je:J mi. uu crowdsourcing ~1'Ull"11 m1:w-Uei:wi;i 

lii'1'Ufl11:l.JU'1 e:J (;ln t.J li11'U fl11~\9lJ'U1 bzje:J:l.Jvle:J/\jWJ1fl11oLJ ei:i.i-a1::;w:i 1-'.l'VIU1cM1'U l(;l t.J b\J.'W1 ~-u e:J :l.Jf;l t111'U fl1 ~:l.J 
'IJ 



- (9)0 -

Vl m fl'Vl &i l CJ'Vl 1..:i:il1fl1'\AI b U'U.iJ ei:l.l &i b :a..:ii 'lil m1~ii 11 ti &i ~ bB tJ \?\ ~ ei..:i ei 1~ CJ~ 'W ~l'U m 1:1.J i rn 1m .V1liibU'\AI1~ ~ 1 'U 

b yj [) ~ \?\ m 1.iJ [):IJ '1 ~..:! b tJ 'U lfl 1'l~11~il fl 11:1.l ~ ..:! tJ1 fl stiu ~ [)'l.J l\?l tJ 1~ n 1'Vl'Llt?l11X~ '\J~ fl ~1 '1 ~ ~ [)'l ~ l'Ubfl ru .vi 
~l'Uflillfll'V'I 1;tiilfl~bb 'U'W'il:IJ 1il.J'ei CJ fl11 Q'l!~ bb&i~'1~ ~t?l-a1~t11?1l:1Jfl~bb 'W'l.!~1~1 u zj..:i~'\J~fl~1~1~ fl~ bb 'W'U 

~l'U ~ rum'V'I ~..:i ~ \?\ ~ ei b U'U ~~'W'1f ei b~'U ei~ ~~ ~ \?\ bb&i ~ '1~ 1~1u m1fi't?l b~ ei fl b vlei.W '111ru 1'1f e:i b~'U e:i'V11..:i ~ 1'U11 m 
'I 'll " \J q 

l'iv1'\J 

(Q)Q'l. bieJ'Ub"U~'U ., ' 

(9)Q1.(9) fl 11~ \?l~ei ~\?\ ~ 1..:ifl ~..:itl '1~iifl11&i..:i'U 1:1J1'U?!'t1Jt1!1V1~ei'1f ei l?l fl &i..:i bll 'U Vlii'..:i~v 1~ ~mil v 

'\Al 1::;11'liu ru ru~ ..:Ill '\J 1~:1Jl ru 11tJ~1tJ'\J1~ '1° 1tl ..:Ill '\J 1 ::;m ru '\Al. I"\. ~ctb b ii ~m 1 .[ u ..:! fl '\J bb61::; 1~1'\J ~ \?\ ~11 
u u ' 

..:iu'\J 1::;m ru 11ti~1CJ'\J1~ '1'1ll ..:iu'\J 1::;m ru '\Al .1"1. ®ctb b '11fl6{ 1ii' fl..:it1'\J1::;m ru bblA' 1 bb61::; m ru V16{ 1ii' n..:i1 'W 

'W 1tiu 1 ti bb&i::; bb~'U 'V11'V'I ti 1 mu11:1J'lil ~ bb61 ::;~ ..:i bb 1t?llA'v:IJ1:ll1~fofl11~ \?\~11..:iutl 1::;m rub~ eJ m1~ \?\ Vll 1 'Ul"l ~..:i 
~..:ifl~11 "11ii'fl..:11'U'U 1tit11CJ., ~1m1citi m~flm1~t?lV111~ 

(9)Q1.~ "11u fl..:ll'U'U Ltiu 1mb&i::;bb~'U'Vl-r'\AIti1 mu11:1J'li1~ bb61 ::;~..:i bb 1 t?llA' v:IJ "lJ ei~..:i1'U~'V1B m1"llmti b 1m 

1?111 '1~eJ'\J beJ fl~11 m1ti rn~ fl m1~1 m~'WVJ'U V1 bb'1::; b~tJ rn~'U ~'U Vll fl~U~fl~11il~1m1ci~1 b u'U m11~1?11:1.J 
b~eJ'W 1"ll~n1V1'Ut?l11l 'U'1f vn1Vl'Ut?lbb61 ::;"l]eJ'\J b "ll1?1fl1111{)1..:i~tl1flm'1f v 1t?l-il eJVl~..:i Lt?lti~tl1fl~1'1::; 1il"llv b~CJ fl1v..:i 

~'V15 11:1.J~..:irh 1-li~1CJ 1t?l 1 '11fl"11ii'fl..:Jl'U'U 1tiu1mb61~bb~'W'Vl1'V'lm mu11:1J'lil~bb61::;~..:ibn~lA'v:1J 
(9)m.m b~v'U1"1Jzj..:i~LJ1fl~1'1~~ei..:i~ii'u~'4'Um1tl!Ju~ 1~bbn 

(9)) 1 'W mru~6{1ii' fl'll'U'U ltJtil tlbb'1::; bb~'Ll'Vl1'V'I tJ1 fli511:1J'li1~ bb'1::;~..:i bbl~ lA' eJ:IJ tl 1::;~1'U'll'U 
Vl~v"lJei m1:1J~1:1Jil ei 1 iX~ u1 fl~1m ~1:1.J tJ 1::;61.f:IJ ?i':1J:1Jm Vl~v:ff bb '1..:i-il ei:IJ i;:i 11CJ 61 ~ b€i CJ\?\ bM CJ') nu ~61..:i 1'!.J Vl~v 

, '\J 

m1~ fl~l"ll v..:i 1m ..:i m1b ~:1Jtl1~~'V16.f11'\AI bbi;:i::; "lltll CJ b zjv:l.l~v bfl~v'tl1CJf1~..:i-ilei:1J61fl1l:1JVl&i1flVl61lCJ'Vl1..:i:il1fl1'\AI 
'\J 

"llv..:itl1~ b'Vl1"11 vi CJ1 'W fa fll~l?h..:i 1 m CJ1'Ll1~ CJ~ b 1i;:i1?!'t1J t1J 1{)1..:i ~tl~fl~1'1~~ v..:i11Xfl11:1J ~1:1.Jil eJ 1~CJ1ilA ~ 
rh1-li~1m~m~:1J 

®) 1'Wfl1ru ~ 6{1t! fl..:Jl 'U 'U 1CJ u 1 CJ bb'1 ~ bb~ 'U'Vl 1'V'ICJ1fl1u11:1J 61.f 1~ bb61~~..:ibb1 ~ lA' v:IJ '1::; ~ ~ 1 iXii 

n'1 fl11:1J b y:j ei?i..:i b~~:IJ m 1il?i1'U ~1:IJVl1ei~1bU'Ufl11'\J 1~61.f 1 ~:IJ~'UB b~ CJ bb '\Al~vl bM m-ilv..:i tl'\J fll 1~ fl~l"lJ [)..:! 1m..:i fl 11 

b ~:IJ'\J 1~~'V16fl1'\AI bb&i ~611 CJl CJ bzjeJ :1.Jl?l ei bfl 1v'tl 1CJ fl ~..:i-il ei:l.l i;:i fll l:IJVl i;:i 1 fl 'V!'11CJ'Vl1..:i:il1.f1 l'V'l"ll ei..:itl 1::; b 'V11"11 vi CJ 
'\J 

~'\J~fl~1'1~1Pi' v..:i 1~m1:1J~1:1J:i'.lei1 'W m1~\?\V11'1J ell;J'11'Wtl1~ b~'U\9\1..:i 1 11:1.J~..:i 1 ~r11 bb 'W~i.11bvlv1 ~fl11b~ CJ bb '\Al~ 
'\J1::;'111~:1J~'U5b ll'Ll 1 tlv~1..:iii'\J1::;~vi5~61L\?lCJ1:l1At?lr111 i~1m ~m~:l.l 

m) 1 'W fl1ru~ m1\9l'1 b tl'W ..:i1'Ll 1?11:1.J"ll vu b "ll 1?1 bb'1~bb~'Wfl11\91'1 b tl'U..:i1'U ~fl ~l"ll v..:i 1m ..:i fll 1 i 

~v..:im111Xufl'11 m"ll v..:i"11ii' fl..:J1'Ll'Ll 1tiu1ti., fl ru::;m1:1Jm1/fl ru~eJ'U m1:1J m1/fl ru~v\'1..:11'!.J ~1u ~~'UeJ'\Jfl11 
~lb U'U..:J1'U~v..:i Lf11..:im1 b -if 1~1:1.J 1 iX-ilv l;J61Vl1ei-il eJA~ b i'.1'U 1 'Ll m~m'Ll,fl11'Vl1ei.ff 'Ul?l e:i'U i'l 1..:i 1 b ~ ei 11Xfl11:1J b i'.1'U 

'Vll'll'lllfl11 ~'l11:1Jfi'l mrufl11~t?l 1 ~iJ~'V11'lflill11?iJ1'Llfl1111X'1f m~'Uelbb 'U~ b vlmzjei :IJ lCJ'l:IJ:IJ:IJeJ'l~l'Ll'U ltJU1CJ 
'IJ 'I 'I 'I 

bbl:'1::; m1u~m1nu~ 1'Lli'U1 m1 vltl1fl~1'1::;~m1u ~~'lleJU r111 <ff~1 CJ~'l'V!:IJ~ 
'3:'.) 1'Llmru~iifl11~\?\V11m.ilru"Vlbvleil?l1bu'U..:i1'U Lfl1..:im11 b~ei Lfl1..:im11 bb~1 b~~'1 ~'\J~fl~1 , 

'1::;~eJ..:i?i..:i:1Jv'Ufl1 Jl'rusii eitlmru~1..:i 1 ~1-ti'l 'Ll 1m..:im1bb61::; beJ fl~11-ilv:1J61'Vl fltl1~ bfl'Vl~~l?),J'Ll 1mti 1Jilm..:i m1 
'I 'I 'll 'I 

1'Wi'\Jbbtl'Ulvl~fa~fl'V11eJUfl~ Vl1vi'\Jbb'Utl~'U 111:1Jfi..:i"llv'V"Jl?i'bb11vl1~~\ilJ'Ll1 source code "1JeJ..:J1~tltl.yj 
~\ilJ'U1~'U 11X"11ii'fl..:i1'U'U 1tiu1CJ., v~1..:ib ll'Ll'Vl1..:im1bb61~fl1ui:i'1'U~:1Ju 1ru 1~ CJ'1::;~v..:iiim11utl1~n'Llf1rum'W 

'\J , 

bum::; CJ~ ni;:i1 m ti tru'11fli''U~?i..:i:1Jeiu bbi;:i::;mruii m1~1?),Jm1~u rn~m~:1Jzj..:ibll'Ufl11bbm "1Jm1v\'1..:i1'U"1Je:i..:i 

1~uu ~'\J~fl~1'1~~ei..:iv11m1 upgrade 1::;uu1 ~"11ii'fl..:J1'Ll'Llltit11CJ1 l~CJ 1iliirh1-li~1m~m~:1J 11:1J{i..:im1~..:i 
:IJeJ'U source code ~'\Jfo'\J1..:ib~m~:1J (V11nii) 11:1J~..:i~'\J1fl~l~eJ'l~t?l1~iiufl611m'ii'1m'Ll (9) fl'U ei~tl1~:cl'1 

, , '\J 

~"11t! fl'll'Ll"llv..:i~11~ 1..:i1 'W8m1~1..:i~rl1t! n..:i1'U'U 1tit11CJ., n1Vl'U\?l b vlei\?l bbl:'11~uu fl~ ..:i-ilei:1Ji;:im1:1JV1'11 flV1'11 CJ 
'\J '\J '\J 



·. 
'. 

- (9)(9) -

'\ll1.:i:U1 mw'llei.:ith~1, 'Vll"1b 'VltJ 1,1,61~'a~uu~1'Ll~l zjmwi ei.U e:i~61 nu'a~U'\Jf\~.:i.Uei~61f\11lJV!611nV!611tJ'\ll 1.:i:U1m1AJ 

'lJe:i.:itl'a~\, '\111"11 'VltJ 1~w~t.1~n'loJ-11, li'Ll~fof.1~'lleiur11'11.:i r11t.15iJ~.:i1'U~1.:i1, 1611 \,\,61~r11H'~1tJ1 'Un1'at15iJ~ .:i1'U 
'\J ,, v 

mAG'l'LlllJ (V11nii) 'lJe:i.:i1,'11V1ti'1~~.:in~11 1,lJ'Ll'a~tJ~1,1611 ~ 1,~e:i'U-';i1lJVi'.:i~'Uf.1~'lrnur\11.ff~1tl'vi'.:iV1lJ~'llei.:i 
1,'11V1ti'1~~1un.:i1'Ll'LlbtJ'\JltJ"11'Lln1'ae:ie:inY1'Ll~mAG'!'Ll1lJ -;J1'Ll1'Ll1:Wti'e:itJn-~1 '"'A'Ll A~.:i61~1:Jti'eitJn11 '"'l'Ll 

V!~e:J\?11lJf\11lJ\,V!lJ1~G'!lJ 

<t) 1 t1 mru~'\Jf\f\'1i11tJt1einn~111J1.:i~.:iV1~ei1 -ti~'Vl6l~tJfl~ei.:i1~ 1 11ii f\1';i'1~1,iJ~ ~'ll~vii 
V!~e:i~vi6'1J'm1,MtJ1nuA'afiru'Vl,1,1,61~eitlmru (hardware) 1,1,61~/V!~ei'IJei'Wvhn~ (software) 1'Llbf\'a'lf\1'a"1 ~ 
tl~fl'loJ-1\ilei.:i~11, U'Llfll'a~~t.11.:i 1,~ei 1 ~fl1'an~11~.:i vt~eifl1'al~tJfl~ei.:i1,~ei.:iil.:i fl~11'a~~u~'Ll1 t.11~m ~1 1,1,61~~ 
t.1~ fl'loJ-1\il ei.:i \, lit1~'l11 'a~ r\1 \,~tJV!ltJ \,\,61~r111 -ti~ ltl~ Ln ~:ff 'Llvt.:iV!lJ~ 

'\J 

b) 'a~UUf\~.:ioif eilJ61 "1 ~.,r \llJ'Ll1L~lJti'a~~'VlB.fl1'WLl61~~.:ilJei'\J 1 ~~1u fl.:Jl'Ll'Ll btl'\Jl tJ "1 '<V~\ilei.:iil 
'\J 

fll 'a1'U ti ';i ~ tlt!b ~ G'!lill 'ati 1 otl'l lt! 1v) ~el\,~ el'l bt?l tJ 1:J V! tJ t?l 'll ~ ~ f\ LL61 ~1:J '\ll
0

11~1,n t?l n 1 ';iL~ tJVI 1tJ~fl';il'lln1 ';i 
' 

LtJ'L!'a~tJ~L 1611 m u bt?ltJ~ti~fl'loJ-1\ilei.:i1 ~r\'1 Ll t1~t1'1 Ll61~A'1tl~fl'loJ-llMm n'\J fl1'a1-U'.:i1t1'a~'\JUf\~'loLJfllJ61f\11lJ '\J 

V1611nV1'1l 1:J'Vll.:J:U1mw'lJei.:itl'a~L 'Vll"11 'VltJ ~.:i fl~11 1,~ei~1Ufl'llt!'Ll fou11:J "1 \ilei.:i fl1'a 1~ei ~1.:iVi't1v11.:iVi L~ eiil fl1'a 

-re:i.:i'lleJ ';i1lJ'1'.:i fll';iLLm 'lJUruV!l fl1';ib oU.:Jlt!'lJ eJ'l';i~'\J'\Jf\~.:JoLJe:JlJ61"1 ~1lJtl'UL'11V!tl1~'lJel.:J~1Ufl.:Jl'Llt! btJ'\JltJ "11Wi'vin 
., '\J ' 

lt!vll fl1';i\?1'1elm~ CJ~\, 1'11'llfl.:J'1' t1J t1jl\,\,61~-d1.:i1, 1611 fotl ';i~ nt! bt?l tJ~tl~n'loJ-1 ~ e:i.:iil-11el.:J'\ll1.:J n 1 ';i~ (?) "1 el~ el i;'ll ';i 

~otit'lL'<\lt! L-dt! ';iltJzje:i~-r'Uf-1t?l'lleJU1t!L~eJ.:i1'11.:i 1 '\AJ-rellJVllJ1tlb61'lJb'\ll';i~°v"Jvl '<\lt?lV!lJ1tJ€l1,~n'\ll';ieJUn~ Vl~el~'U 1 
e:J~l.:J-s't>l L'<\lt! LL61~\ile:i.:iLL '1.:i 1 ~~1Ufl.:Jlt!t! btl'\Jltl "1 '\ll';il'\J'\ll fl f\~.:J~ i1 fll';iL ti~ tJ'LlbL tl61'l LM tJ1 nrn~-ru f.1t?l'llel'\J L\,61~ 

' '\J 

mru~iioif e:J'\J fl'W~e:J.:JV!~BU t1JV!1fll';i1 otl.:Jl'Llbnt?l:ff 'Ll ~ti~fl'loJ-1'<\l~\ilei.:i~lLtJ'Llfll'aLlm'lJ1~L~tJ'\J-reimrn~G'!llJl'ati1 oU 

.:i1'U 1Wi'mtJ 1 'Ll <t l'Llvllfll'a tl'\J'<\llfl~1~-rrn1,'1.:iV1~ei-r'\J'Vl'a1'\JLvt1?1i!t1 
' 

mm.C§'.'. b 'Umru~iifl11lJ~1 L Ut! ~1Un.:Jl'Ll'U btl'\Jltl LL61~ \,\,e.Jt!Vl-r 'W tJlfl';i()';i';ilJ'lll~ \,L61~~.:]\,\, 1~~ellJfl1'<\l 
1 ~ii fll';i~ 1l:JA1'11.:i~1.:JV!U1\?lllJ';i~ Lu l:J'\J fl W'\ll';i1'l fl 1';if\~.:i--.l1 ~1 tJ fll ';i~(>l ~el~ t>1'11.:i LL61 ~ fll';i'\J ~V!l';i..r G'!~ .fl1 f\-r~ 
w .1"1. k><tb a 1~ tJ~tl~ fl'loJ-1~ L li 'U ~ '1't1J t1l 1 '<\l~ \ii' ei.:it1'1vtu.:i~ ei,.f 1t.1';i~n'UV!~ei'Vlu.:i~ei,.f1t.1 ';i~ n'U €l L~ fl '\ll ~eiu fl~ 
'lle:i.:in'U1f\1'a1'Llti';i~\, 'Vll"1m,.f 1t1 ';i~n'U L'~'Ll~1~-r'\J ~1.:ivtti'11 t.1i!'U \,L61~ci'1un.:i1'U'U 11:J'U11:J "1 '<\l~~'Ll'Vlu.:i~ei ~1 
ti';i~ n'U~.:i fl~ 111 ~ LLri~tl~ fl'loJ-1 L~ ei ci'1t! fl.:Jl'U'U btl'\J 1 tJ "1 1~~fl l~'U~1Jl~ 1i:J~1.:JV!tl1'<\l1 fl L~'Ll r\1~1.:i~~1tJ1?1 llJ 

e..161.:Jl'UL\,vJ 61~.:J1t?l f\';i'\J ~1'ULL~1 vt.:id b 'Ufl';iru fll';i~ 1.:JV!1.Ji tJ.:Jl'U'lleJ.:J'}~ 1:iJv] eJ.:JiJV!~ flti'a~ fl'U \,~'Ll ~1.:JV!tl 1~ '}'\J 1 tJn 
L~1?11m~LUtJ'\Jfl';i~'\ll';i1.:Jfl1'af\~.:J11~11:Jfl1';i~t'l~B~t'l~l.:JLL61~fl1'a'\J~V!1;.,rG'!t'lmf\-r~ '\AJ.1"1. k><tbo 

' ... 



.• - <91® -

118~~b~f.l~fh1"1l'<ii18 : 

bf'l1·m11bvl11'lh~~'V15.fl1'Wbb~~"l.1818b~el11\;)eibf'l~el"li18f'la~.ueilJ~f'l1111'Vi~1n'Vllil18'Vl1~~1fl1'W"l.lel~U1~b'VlAb'V18 
611 :ij,~ D ~1buum1bei~ 
118~~b~fl~fht"ll'<ii18 : :ij1~vimn~n 

Gi • .:J'U'Ufl~1D'a . 
<9).<9) l'i1viei'U bb V11.J~:5'1ii 011 lri1.:i01V~bzjtJ1'1J1ru 

" " ~ 
<9).\!:) A1VleJ'Ubb Vl1.Jb~1V!U1'ITTri-a.:i011 
1£l • .:itJ~1bilu.:i1u 

l!J.<9l fi11'ff~1ti11.JD11e.JeJDbb'U'Ubb~:iiVU1.J11:i'U'UAGl.:ioUe.Jl.J'1"1 
" 

l!J. <9l.<9l A1e.J eJ D bb 'U'U :5'1iivl1bA~e.J.:i:Wei b ~m.J\il eiifeil;j'1 bA ~ei'li 1 CJ tl'U1:i 'U'U A ~.:lolJ ell;]~ "1 

l!:l.<9l.l!:l l'i1eieimb'U'Ubb~:1~1».Ju1Lb'\l.J~vivJei1:walubb'U'U~1u~u15m1:w bb~:11:1uun11eiurn~uein 
' ' ~1.J 1'1.JW'U'UA~.:Jolfe.J:W~ bb~:iD11bzje.J:WltJ.:ioLJeJ:W~~'IJ'l 

" " 
l!J.<9l.m l'i1eieimb'U'Ubb'1:::~1».J'IJ11:i'U'U Crowdsourcina bb~:11:::'U'Ubb'\l.J~VJvJei{:w~bzjtJ1'1J1ru 

~ " ~ 
(expert system) 

l!:l.<9l.cs:'. l'i1eieimb 'U'Ubb~::~vut11011bb'1\il.:Je.J~oU'eil;Jmi1ri''lj 1 u~ n~ru:: Dash board 

vi'11:i.n wth eiei ni ei:w~ ~1vtfo be.J tJ bb w~ei eiu 1~ tl 
" 

l!J .<9) .b l'i1?i'UA1.J i bA11:1t.\" bb~:i b zjei:w~ eioLJ'ei:w ~1:1vt-:l 1.:ivttl1tJ.:JTU bb'1:iU1b oif 1.LJ ei:w~~.:ii'.i;i (11 

l!:l.l!:l rh:5'1iii.h:1'!!:wvt1~ei :5'1iii.h::'ll:wfaw.:iri11:wb~1.Jbb~:11'i1(1lei'l.JbbV11.Je:1\zjti1'!!1ru " 
" • 'lJ <IJ 

l!:l.rn l'i1eieimb'U'Ubb~:1e<~(1l~e.J€iulvJrmvJ~n 

l!:l.cs:'.1'i1:5'1iivi'111ti.:i1u C11CJ.:i1u.ffualu111CJ.:i1uu'\Jun~1.:i/11CJ.:i1uu'IJ'U'1:w'll1ru(~1.:i)/11CJ.:i1uu'IJ'U 
'1:w\J1rubb~:::bein'11'i'11i.M1vtfo~u~vt1'i 'i1CJ.:i1uu'IJ'U'1:w\J1ru11:wrnn'11'i~1u~1vtfo~'U~vt11l 
l!J.~ l'i1H~1mu\ilb(il~\il 

'd~b'a'U ( '\.J1'VI) 

@~000 

<9l,oc;:io,ooo 

irlbo,ooo 

@ c;;;bo ooo 

<9l,cs:'.cs:'.o,ooo 

c;:; 'lJliliei:w~ 
' v" 

<9)<9) rir.:i mcs:'.~,cs:'.oo 

~o,ooo 



- C9lm -

\;11'a1.:i~ kl f'i1t'll'ii1t:1'il1bb'Un-a1t:1ih1m-a"bb'1::'Vl:1.11\;l-a1t:1m-a.:iu'l.h:::iJ1ru (m"'tleJUb'IJ\;ln1-al'11bu'U.:i1'U) 

lVltJ11'11~1'1{/ 

~'1bb1\;1'1ell.I 

bvHelf1/ 

mo - lvo tJ 
tvi-bein/ 

mo - ieio tJ 

m.m.m ~b~tn'll1illbO'v'n::tll1ubVlfl1ufa~ ivitnl'l1~1'1{/ tvi-bein/ 
" u 

m':li.'1t!bVll'lbb'1::m':l~ei~1':l/fleil.lw1bl'lei{/1111 ~'1bb1\;1'1e.Jl-l mo - ivo tJ 
\l(;lnwffmJ'1'tl'Ll1\;11-..,aj (Big Data)/bVlfl1'Ufa~ 

llqiqi1tJ':l::~'l!lj (Al) \.1~e.J Machine Learning 

m.m.(['. ~b~tJ1'll1illbOV'l1::tl\'1u.niJ~1':l~'UbVll'l .niJ!'l1~1'1{/imm1l-l 1Vl-be.Jf1/ 
~ ~ ~ ~ 

1'11~1'14 (Geoinformatics)/':i::uu~1':li.'1'LlbVll'l mo - lvo tJ 
Vl1'l.niJl'l1~1'1{ (GIS)/':l::UU~11~'1.lbVll'l (IS) 

m.m.ct ~b~tn'll1rutl\'1um1eieimbuumiviti1 imm1l.I tvi-bein/mo -
" u 

(O~tology)nmm1l.loffeil;J'1n~1m1l-lfl11l-lil ieio tJ 
~b~m'lnqitl\'1uAm1v1Aeil.lw1~..'lbb'1::fl11l.I 

tJfte.J\;IJltJ (Cloud Computing and Security) 

fl rum'\111::uu/eieimb U'U':l::'Uu/~ \ill'W1bb'1:: 

\;I bb'1':l::'U'U 

m.lv.lei c:i'l.h::~1'!J'11'Ll1ri1.:im1/b'1'tl1'1.lfl11 
" ' 

1fl1..'lf111 

imm1l.I/ 

lVltJ11'11~1'1{/ 

~'1bb1\;1'1ell-l/ 

.niJl'l1~1'1{/ 
" 
m1~'LlbVll'l 

lVltJ11'11'11'1{/ 

~..'lbb1\;1'1 ell.I/ 

imm1l.I 

\}1~-tvi> 1v tJ 

@.~a:'o 000 

@,0~0,000 

lvoo,ooo ell'l':l1 (['.o,ooo U}f\Wb~el'U 

(['.~o,ooo ell'l':l1 (['.o,ooo 'U}flWb~el'U 

mleio,ooo ell'l':l1 (['.o,ooo U}f\Wb~el'U 

b'llo,ooo ell'l':l1 mct,ooo 'U}flu/b~el'U 

moct,ooo ell'l11 mct,ooo U}flWb~el'U 

moct,ooo el1'111 rnct,ooo 'U}flu/b~el'U 

6'11bo,ooo 

boo,ooo ell'l':l1 leict,ooo 'U}flu/b~el'U 

mbo,ooo ell'l"'i1 ieio,ooo 'U}flWb~e.J'U 



kl.c;i. c;i fi1ei ei mb 'U'U :ij ~\'\'1 bfl ~ei -:ii'i m ~ei:IJ ~eioiiei:IJ 6'I 
'IJ 

bft~ei'li11'J bb6'1::/V1"1ei 1 'W1::~'U~'Wvi nm::'U'U fl~-:iil mrn i 
'IJ 

li:J.c;i.l!:l fi1eieimb'U'Ubb6'1::w\lll'U11::'U'Um1ei'4~n'l!l'Wein~'W 

1'W1::'U'Ufl~-:iilei:1J6'1'1 t~a1:1J1w:ij~bn'U bbli'lmtl~l'J'W 
" 

bi115.:i bb6'1::b~eJ:1Jbl'Milei:1;j6'1L'W~fl~ru::'1JeJ.:I single 

window n'UVIU11'l.:11'Wbfl"1ei'llwbbli'l::vhlw;i-n'ei.:i 

li:J.c;i.m fi1eieimb'U'Ubb6'1::W\lll'W11::'U'U Crowdsourcing 

bb6'1::Wru'U11::'U'Ubb'W6'1fi1WeJ1:1J~b~l'J1"!l1t1J (expert 

system) 

li:J.c;i.a:.' fi1eieinbb'U'Ubb6'1::Wru'W1n11bba~.:i~rn-n'ei:1J6'1~h~ru 
'IJ v 

L'U~n~ru:: Dashboard a1V!~'UoVeJ:IJ6'1bil'W1::~1'W vi 
'IJ 

a1:1J11riu1eiein-n'ei:1J6'1a1'\.-l~'UbNl'Jbb'W~eiei'W1m1 
'IJ 

li:i.c;i.cr fi1a'Ur1'W 11'U11:1J 1bfl11::'1-1-n'ei:1J6'1'il1n'\.-11i1tJ.:11'WVi 
" 

b~tJ1ieN l~bbri .Uei:1J6'1ej'b~l'J1"!l1ru '!lei:1J6'1W'W5fl11:1J'il1n 
!ii ·" \J QI. '\J , 

ViVia.ti'ru'l'i'bbli'l::W'UVi '!lei:1J6'1b:U.:i~'WVi bb6'1::'5'~vhbll'W"!l~ " . 
SI .d V SI 

'1JeJ:IJ6'1'Vlfi111'il5eJ'Ufl11:1Jt:lflfi1€1'1U6'11 
'IJ 'IJ 

l§:J.c;i.b u1b'll1'!lei:1J6'1~1'Wft11:1JV16'11nV16'111'J'V11-:i~1m'W 
'IJ 

fi11:1Jbb'U'U'i'lei{:1J aN. bb6'1::u1b'll1&'iw'U'Ufl~.:iilei:1J6'1 
'IJ 'IJ 
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