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E\ $SUDN 8QLYHUWIWS ,WM¥@ DUDNX DF LU
‘2, MZE 5HVHDUFK $UWLFOH

+DELWDW VXLWDELOLW\ PRGHOOLQJ RI 3
DQRPDOXV LQ =DZWRWHBQHVDY

HZRU®BBHFLHYV GLVWULEXWLRQ PR
J)DUJDQHK .KDOLOL ODQVEHOHFWLRQ OD[(QW 2DN IRUHV!
ODOHNLDQ OBKPRXBPDFEORXQWDLQV

'"HSDUWPHQW RI 1DWXUDO,(§W/[_RR(QI§(I1:\W|_,R’QDKDQ
8QLYHUVLW\ Rl 7HFKQRORJhHE .WHEFEHVWYXRWLRO DOG GHJU
HPDRBRDOHNLDQ#FF LXW DFb JDUGHG DV WKH PDLQ WKUHDW\
SHFHLYH®\ S5HYLVHGO\ $FFHSWHGDELWDW VXLWDEYDQ W\ HPRIAHEXKLE
S hpuiEb L maTIOBLoLLL R FOIRTIEDWLRQ VIV WHPY DUBD B P
VWDWLVWLFDO DQDO\VLV KDV DV
$EVWUDFW LOQWHUHVW DV POKHUKIK G MWRVRID BAKR
+DELWDW LV RQH RI WKH NHRISRUDPEXWVNBY IBQG/SHFPHWUPDQQ
FRQVHUYDWLRQ DQG KDYLQEHRDHMW XD®W H) R R BHNE DI
RI WKH KDELWDQW VURTXDUSBHWYWXODWFWRUY HIITHFWLQJ WKH
VSHFLHV LV LOQHYLWDEOBUHNRHQFIHRHORSYUQBFLHY DQG G
FRQVHUYDWLRQ SODQV ,Q WHBDDAWWURQI\DRL S/ WH WY KB QLWIH¥LHV
VXLWDELOLW\ RI WKHFIXKUNKYDQ QWILOIOJ UL DQ HIIHFWLYH FRQ
DQRPD®@RXV HYDOXDWHG LQ HRXU$GERWHFQVH® GXBDUWIDQ G
DUHDV LQ VRXWKZHVWHUQ 6WRKOJIMMRQGKLRD LPPRRUPDWLRQ LV
HQWURS\ PHWE®WGH GFRRFELQWGGHTXDWH IRU PDQ\ VSHFLHV
SUHVRQPH ILHOG GDWD GHYWBRSRODQOH-RXQWULHY $Q LPSE
HQYLURQPHQWDO YDULDEORBW DLIQFAAXIGWRILYV DQIRIBMWDWLRQ LV
VORSH HOHYDWLRQ GLVWDMHWWERGHOYWHU\ SRWWHIODGWHHD QVR/ XL W
URDG GLVWDQFH WR YLOOD/JISHFRGINVPDWN HO\RBSH QD YA KKERVRG
DQRG YHIJHWDWLRQ W\SHV MWRHPWISYHIWBKGYSBBEXHDEOH ZKHUH
SUREDELOLW\ BRQRGUFHNVWRABRFD@QHQRMKHH REWDLQHG WKURXJK
IDFWRUV OLPLW LWV GLVWUIKXQYRRQ H MQGW BM¥XYHRDPHBRGHO\
ZHOO DW SUHGLFWLQJ WKH ISIRY\HH @ WH Q OGWX HWRE GEX KR EH QW WV
Rl WKH 3HUVLZD @ K DX IPHDHOB@& RKXLOOHRWPH PRGHOOLQJ WHFKC(
SHVXOWYVY RI WKH PRGKO HIQERMWKWHIEGH WHKIDFW DQG DEVHQF
ODQGXVH FOLPDWH W\SH DRWKGE UWW R ARHOSIU R BOREE GER Q
KDGHWRVW FRQWULEXWLRGHWRFWKRQ PRRGBHOVSHFLHVY GRHV
SHUIRUPDHQAMLDQ VTXLUUHOWNP EOY B ENV HVQNF B RID W .KHHHAND! IDRCD O
SUHIHUHQFH IRU IRUHVWYV WKHWHUJRWHDI®BD Q BWKRGHU VXFK
FKDQJHNB XKIXCPAD/QL Y HW PN VW RPEDHLPRP HQWUR S\3 KLD[P@®S/\D O
LPSRUWDQW WKUHDW WR WKHVVFRPPRIQO\ HVWHELICIW\QJ WKF
&RQVHTXHQWO\ PLQLPL]LG@GLVWWORWKWRERORIUIDFBDQWQEBEX(]PDU
GLVWXUEDQFHV LV UHTXLUHGBWWROP DIRWBDG YR H QX R BNMU
RI 3HUVLDQ VTXLUUHOV LQ WKHGAGMWHIDRYHW RQ O 5 UHWVHRUFGY D Q(
HQYLURQPHQWDO YDULDEOHVY WHEF
UHODWLRQOQN®LSSHHWMYH RFFXUUHQF
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HOQYLURQPHQWDO FRQGLWLRRVMWRBELWKW\ \PREGEHO DMKDN FODV VL
3KLO®WSDO OD[(QW PRGHOQRWXQWWEOH DUHDV
VHQVLWLYH WR VDPSOH VL]H DQG SHUIRUPV ZHOO ZLWK
GLIITHUHQW VDIPMSHOMH WQ]HKLVWDWHULDOV DQG PHWKRGV
PHWKRG KDV EHHQ IRXQG WWXIGDYH WMDKH JUHDWHVW
SHUIRUPDQFH DPRQJ PDQ\ GRU HW KW PRI RYIWKLY VWXG\
PHWKRGV ZLWK JRRG HIILFRKGEOXDBE BPRIBRBEBOBURYLQFH LQ
RXWFRPHV IRU WKH FRQVHURWVHROVHBIQQ PORQ JHWFAHGIWE RQ WKF
RI QXPHURXW USH¥PEV DQG RWRKOJQRBOIOOUW. QJ ILHOG VXUYEH
6WDEWFRO 6DUKDQHW @MXIRUPDWLRQ IURP WKH GHSD!
OLU]BWLDO HOYLURQPHQW DQG REVHUYDWLROQ\
7KH 3HUVLD® VOQRB LEEWRQIRXU SURWHFWHG DUHDV LQFOXGL(
WUHH VTXLUUHO LQ WKH 0LEIHPR$(DVIWRVEHWQU LEHEQWHI RYHFW
7XUNH\ $JHUEDLMDQ ,UDQ('3$UDTKDRBDDHRMHEOWMHG $UHD .3$%
_RUGDQ /HEDQRQ$OBMG\UPNLOOG3URWHFWHG $UHD '/3$ ZHU
$UVODQ 7KH VSHEQKUERWNQJLJIXUH 7KHVH DUH PRXQWDLQR
GRPLQDWHG IRUHVWYV RI ZGHMWHH® W U@L PGE. FLFRQGLWLRQV
UHJDUGHG DV WKH NH\ VSHMHN FFIOWAREAEH URKE VMVQV'3$ DQG (
7KHVH IRUHVWV KDYH ZLWOQHVRMG DIRIGR. BPAEQHBPDWH LQ .+3% D
GHIRUHVWDWLR GLDAW SRODFXHQUMWHHDQ WR VHPL DULG FOLPD!
&RQVHTXHQWO\ WKH VSHFI$SHWXDY SWHRNVKHWEGD WILRR LV DOVR
PDQ\ SDUWV RI LWV KDELWDOWRPDOERXMWWULERVHGQ PRVWQG (3"
WR SURWHFWHG DUHDV 7KRERXM) FDXRMVLR| VTRYHVWH GRPLC
GHVWUXFWLRQ LQ WKLV U HGH ROV DQ/AGQGC MWSHES X QD WK RIQV IR U |
JURZWK XQRBSRIBHWH DQGGRBREDOWE XEHUREN E KRQWWWHU
GHSHQGHQREWHR WYV IRU WK H IRWKBHWIHYSHEEWLEMIDIFLD DWODQW
 ODGHTXDWH NQRZOHGJH DERWGDWKN TVERSBW URMQIYSE VVXODQ X
TXDOLW\ RI WKH 3HUVLDQ VDPXEXQ HDAACX K DHR[IHYPTY B ER/RJSHHIEBEY R Q X
HIITHFWLYH FRQVHUYDWLRQVOBSHYLQJ DQG VSHFLHV
PDQDJHPHQW (FRORJLFDO LQIRUPDWLRQ LQ
SDUWLFXODU KDELWDW VXLEWHE FROPHERBREQuUOLQI wWKH
3HUVLDQ VTXLUYRIOD HMWPAFORMFRECHU WR UXRQ®\ KDHV WEMH
VRXWKZHVWHUQ ,UuDQ DQ HPRAYPAFDINOPREH QpMgRUWISHY R
DQDO\VLV (1)$ KDV EHHQ BF’E{?&RQW%%‘*YQDQA plQYLURQPHQWL
DO FRPELQHV SUHVHQFHRBREBWOHIWW HREVHWKDWLRQ RI VSHF
HOYLURQPHQWDO GDWD \REWSLEHY RIRY SHtL MY BV HYKH
DUHD IBXWRW FXUUHowo\ WHiRPER YR RPS'W%%%%VW\/@é HDWHQ DFR
XVH IRU SRIGIHGPWD 7KHUUHBYRQWHNARFD o R ,Q WRWDC
VWXGLHV ZKLFK GHPRQVWUpW%UW\k'EWVFHQa(PQL\/@VKBYMQBIOXG'-QJ
EHWWHU SHUIRUPDQFH WKD $S31)'$“1"I5l5) WRH vDPYRP .'$ DQG
GDWDJ 7LWHWHQ@ORWRGN DYRP 738 SURWHFWHG DOND ZHUH

7KHUHIRUH ZH XVHG s&YVIYH R HOR PERY ORX Y
VRXWKZHVWHUG b0 wr ET AW KR EITLNLPREHGOL

WKE srLowv z

HQYLURQPHQWD O 'DFWRUVLBS{/\'/'RLFM’eLgQHRd’\S*bR'/v VRO SV Lo wKH
SUREDELOLWDRG SWRI\GHYHDORS D KDELWDW
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Id  Abbreviation  Name Area (ha)

1 DPA Dena Protected Area 93660 A

2 EDPA Eastern-Dena Protected Area 28792

T Kilometers
0510 20 30 40

3 KPA Khamin Protected Area 25586

4 DLPA Dill Protected Area 10374

JLIXUHHRJUDSKLFDO ORFDWLRQ DQG DUHD KD RI WKH IRXU SU
$KPDG LQZWRYWMK Q ,UDQ XVHG IRU KDELWDW VXLWDELOLW\ DQD

'H XVHG LQGHSHQGHQW HQYRURQPEGW DX & DIVLWIEIDHWWVHG IDUP(
UHODWHG WR ODQG FRYHUOW@®GHWX VWRBGOWNE®WO IIW&PXY JDU
FOLPDWH DV WKH SRWHQWLHEG SNUWEBQABQYRVVD ®RE WKHGHQV |
3HUVLDQ VTXLUUHO KDELWDWPGRY®VLERWLRRUHYVRMKNN XUEDQ
YDULDEOHV LQFOXGGHXYBRYX.RXWFURSY DQG ZDWHU ERGLHYV
W\SHV GLVWD QFMJHWVR DURED GH. YREMDA. QHG URDG ULYHU DQG Y
DQG GLVWDO HOHYDWLRQ .RKIHONG G ORSHI D® G FRYPQMHH IUR T
W\SH YDULDEOHV 1IDWLRQDO &DUWRJUDSKLF &HQW
'LJLWDO HOHYDWLRQ PRGHCQFF RZIMXG BHWWMDQFH PHWULF)
UHVROXWLRQ REWDLQHGFDABROEDWHOWMQDONKH (XFOLGHD
&DUWRJUDSKLF &G RORVRUZRMNBERQ LQ $UF*,6

XVHG WR JHQHUDWH VORSSNVLIJGE DWRROERQDWRIVGHQWLI\
9HJBBWLRQ ODQGXVH DQG FIDQ® DUMH RAYOD ¥ 1 LKICADRRULRUHODWHG |
PDSV ZHUH REWDLQHG IURPVKREZHE RQKDRI W KH YDULDEOHV ZH
‘DWHUVKHG ODQDJHPHQW 2FRUUHODWHGNRHUHDRUH DOO YDU
KWWS IURRUJDULPDWH W\BHVHLQREREGHSL LQ WKH PRGHO
VHMWLG OHGLWHUKRUED QDOWWRDRJ WKH WHVW GDWD LQ I
KXPLG FRXOG EHZGWKHQQWXIGAKKGD SIODWRRWHU RI ZDV XVH
DUHDOKH VWXG\ DUHDHIQWORGR® XP QXPEHU RI LWHUDWLRQV Z
WA\SHV PHGLXP TXDOLWDSBMWXQWYO RLKK FRQYHUJHQFH WKU
DQG VWHHS S®RRLDUDHWH R DRUHVWY KLOO\

DQG PRXQWDLQRXV LSDVWYWHE QRQ
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,Q RUGHU WR DVVHVV YDWYDERBWLRRRWWE®HAHSHDFHQW FRQ
MDFNNQLIH SURFHGXUH ZDVWDSEDEAB W RUWKH KDEWMW DW VXLW
RI WKH VDPSOHV ZHUH KQEBGFDRWY GWKKDW ODQGXVH
HFOXDWLRQ RI WKH PRGHRDLFBEWHHWPSBWRERGUVWDQFH WR L
LOQFOXGLQDORIEWWLRQ ERRWVW UDSS MIIH PRGW FRQWULEXWLR
VXEVDPSOLQJ ZHUH HPSORSHG | R\RP DHQYMHD X BRIGIO WKW LY HO\ FRQ
PRGHO SHUIRUPDQFH DQGNRNVKMHKHPREBGIDO ZDMNSXW 9HIHWDW
UHSOLFDWHG IRU WLPHV DM &WLLO/WIBE® FHKW R D{LQWDJH SURYF
ORJLVWLKORMWMKSXQVDYV WKH RODWERBWOHYV LQ WKH SUHGLFWLRQ

W\SH LQ WKH FXUUHQW UH VHQEGLEKX D50 FIRIOWHWL RS WUR QW Q J
FKDUDFWHULMVWWLYFHV5Z®V XVHBWSRFOWOWHAMOA ., Q WRWDO WKH D
PRGHO SHUIRKIRIEWINO 7KHRQWULEXWHG DERXW WR WKH
DUHD XQGHU WKH 52& FXUYZKLH#H WEHROIHGOMW BFRQWULEXWLRC
VLQJOH PHDVXUH RI PRGHO %BEORMUPDQFH

LQGHSHQGHQW RI DQ\ FKRLFH RI WKUHVKROG

3KLOMHOW SO $V WKH RXWSXWDEDBBIYEOMQW FRQWULEXWLRQ DQC
LV D SUREDELOLWU RH Q/FSH FILE $FRRBMDR I HOYLURQPHQWDO YDUL
WR SURGXF B EHOAHY BH VX O WIVE D W\DKW HWXIRWOIBE LOLW\ PRGHOOLC
YDOXH PXVW EH SURYLGHGVTXLXWHG WKH HTXDO

WUDLQLQJ VHQVLWLYLW\ DOG! VSHFBHUFHQY\3HORMM VW LF
WKUHVKROG ZKLFK KDV E F Y QFH
EHWWHU WKDQ RWKHU FRP&OREDOH X\MHG WKUHVKROGYV

'LVWDQFH IURP URDG
/LYW DO 9HIJHWDWLRQ W\SH

$VSHFW
BHVXXOWYV "'LVWDQFH IURP ULYHU

OD[(QWHUIRUPHG zHOO DW  \SIBdEIRWL QboMskH
SRWHQWLDO VXLWDEOH KDBBERSMDWYV RI WKH 3HUVLDQ

VIXLUUHO )RU WKH WKUHH PRGHO YDOLGDWLRQ
WHFKQLTXWHVO IFGWRWMRRE OL QB HMERQVH FXUYHV RI GLIITHUHQW
ERRWVWUDSSLQJ WKH $8& YRPOXREGHNHPUH VKRZQ LQ )LIXUH
DQG UHVSHFWLYHO\ 6V8RHMH®EKWKEZYS3RYMIHQ W LQKBDE)
ERRWUDSSLQJ ZDV KLJKHVWDYHDM K& WKK KXPIHG KR EF. PLOG GU
IRU SURGXFLQJ WKH ILQDROLPBRRYIVMDENWDWODQGXVH FOD
VXLWDELOLW\ LQ WKH IRXU ¥idRNWHIFWHRQD WHADNY s W IOH Wk HKH V'
HTXDMUDLQLQJ VHQVLWLYL®YHDHGFHYERY (REMHW\YHG LQ ITRUHY
ORJLVWLF WKUHVKROG WKHRPRQRAW HU HEBUHVYMWY DERWSHFWLY

DQG 'R HIODVVHV ZKWEWREBBUJLW\ Rl SUHV
('3$ .3%$ DQG '/3$% UHVSHEWUHHBRUIPRQWDO VRXWK DQG ZH
VXLWDEOH KDELWDWYV IRU WXYG3HDBVWD BWSHHWNY V& RAHK UMKH  (

GHFOLQH LQ WKH SUREDELOLW\ R

7KH MDFNNQLIH WHVXW W UDXBHRW e wikyy DVFHQGLQJ GLVWDQ
PRVW LPSRUWDQW YDULDEOHM O® IWWH PREHBOLQI RFRRWUD V!
HOHYDWLRQ GLVWDQFH IURRYHVD YKREHGWD QFRIVIIWRPYH UHVS
ULYHUV RMOSPIDWKPG ODQGKMHKHVAK YIHOXHY RI PRGHO REVHU?
YHIJHWDWLRQ W\SH KDG WKH RO HEWHUYIOXHQFH LQ WKH
PRGHOOLQJ SURFHVV
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YLIXUBUHG IPD/HRSI 3HUVLDQ VTXLUUHO GLVWULEXWLRQ LQ 'HQD
DQG 'LOO G SURWHFWHNGNBUEBDWDQ@ WRORKY DUH LQGLFDW
VXLWDELOLW\ EOXH LQGLFDWHYV KLJK SUREDELOHY\LRIGVKDW B
FRQGLWLRQV W\SLFDO Rl DUHDV ZKHUH WKH VSHFLHV LV IRXC
SUHGLFWHG SUREDELOLW\ Rl VXLWDEOH FRQGLWLRQV

JLIXUHKH UHVXOWY RI WKH MDFNNQLIH WHVW RI YDULDEOH LI
9DOXHV DUH DYHUDJHG RYHU UHSOLFDWHG UXQV
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JLIXUBHVSRQVH FXUYHV Rl WKH GLIIHUHQW HQYLURQPHQWDO
SUHVHQFH Rl WKH 3HUVLDQ VTXLUUHO LQ VRXWKZHVWHUQ ,UC
VWDQGDUG96 BXHYWRRQDVSHFW DUH KRUL]JRQWDO QRUWK
&OLPDWH W\YHWWDUGBOHGLWHUUNVOIKXPLGKXPLUGQG ¥OI®VVHYV
DUH DJULFXOWX UDO ®W@EDM G IDUPLQJ ODQGVRDEE RDWGHQV
IDUPLQJ DQG KRIEHWDNUHPN\ RXWFURBW HWQ GRGHWDWLRQ W\SH
LQFOXGHKLJKKXDOLW\ DQG VW HRISE B PVOWDAWWHHE  IFRHUGHIMYPY TXDO LW \
SDVWXUKNOO\ DQG PRXQWDL@RXNUSDYWMN G HID U PLODQG D WHEG
IDUPODQGYV

'LVFXVVLROQ LVRODWHG DUHDV WKDW DUH UHDO

,Q WKH FXUUHQW VWXGWRWHR »OLiné WEWUBWRFLHTY GLVSHUVDC
HYDOXDWH HQYLURQPHQWDGHDUEWRRU YV DI IEMMBEYQ KK
SUHVHQFH RI 3BHUVLDQ VTXLUHWPORQAYQR YUWE HF WERHERIR#D W! Wk
VXLWDELOLW\ RI WKH VSHFLAHRPHQVIRWP E O RWHHPYGDYHHRRW Z
LQ VRXWKZHVWHUQ ,UDQ 'BWKHWHWQWRPREHEZKb®H JWHKH DUHDYV
DUHD DQG D JUHDWHU VDPY¥&HWPE A HRE \WKHHEG ¥@\G WAR-GHAD D
VWXG\ FRPAS®MUWE&H SUHYLRXW KHHNRWDWEK 3HUVLDQ VTXLUUHO
$JKWDUL PLIJKW KDYH LQFRHDAHE GwIKH UHXQVYPHE DQLEKH
DFFXUDF\ RI WKH G HNHQB&wd PREHDP QQ
DO $PRQJ WKH HQYLURQPHQWDO YDUL
7KH PRGHO ®WKIBDGL PWREW VHHPHGQ &R SOD\ WKH JUHDWHVYV
SHUFHQW RI '3$ ('3%$ .3%$ Bo\GNVYIEPWLRQ RI WKH 3HUVLDQ
VXLWDEOH KDELWDW IRU WRHUGHOVLBDY H PX VYRPRFYIWBUHIH
+RZHYHU O0D[(QWS FID®L RN HEX IBWHDEREBEGRPRQEWHG IRUHVWYV ZL W)
KDELWDWV E\ LQFOXGLQJ WOO0HOMPHHYOo\ vRMWWBROMb H
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7KHVH IRUHVWYV FDQ SURY L GJH WHAHY B DIMQ. F HEHDHQARRVQ R K VKHHY HU 3t
VSHFLHV 7KHUH IRJXH WILRRUH DDKEL FBKHYWH QW O\ V HHEE BBIIDG) ZDWH!
KDV EHHQ DFFHOHUDWHG EMWX)/XILUH DQXJIOD/NCDQOHWKDW W K
FKDQJHV LQ UHFHQW \HDUVIUMWRWH@OWHQV Z W W H W XWHWIRVOUFHV P
RI WKH 3HUVLDQ VTXLUUHOWGHSHQGGQ W RRQW KBKHK RER VKM LARRQQ C
VI\PELRWLF UHODWLRQVKLS$EHMWAHHRQ®& KHOAMDWILIR@ DOVR !
VIXLUUHOV DQG RDN WUH HIVP SRHFUHPW HYD WQDOPEEOHY RIQ WKLV S
VIXLWPADHOKLQGHU WKH JHUPPLIDOWHIRQ (RALRDBIXDO FRQWULEXV
WUHHV DQG UHJHQHUDWLR [FHRH VHIQJRME RRIERIMANVMG IRUHVWY DQC
KHDW LQ VRXWKHUQ DQG ZHVWHUQ
&OLPDWH W\SH DQG GHUW IDDWRHE R/M WBDBMEWKW WKH 3HUVLDQ
VLIJQLILFDQW IDFWRUV LQ WWH QD BENR DL YWH Q BF WR RW KRHI UK B Q C
3HUVLDQ VTXLUUHOVBHPNGH®RENVXDOUHOV
LQKDELW DUHDV ZKWRLEXPEG FRYPAXVLRQ WKH 3HUVLDQ VT
OHGLWDWLRQ FOLPDWH 'XH GWRS MKGH QKO DAS HE QHEVH W QH MWE&H UH
ODQG FRYHU DQG FOLPDWHY MDBHO LWK\FKVWUKWQHED WBY E\ ODQG
SUHGLFWRBOWH DO OLU]BML DWODR KXBBWLYLWLHVORIA@XG DQL
FOHDULQJ RI IRUHVWYVY IRU DJULFXO
7KH 3HUVLDQ 6TXLUUHOVC SXNREBEVIOXON\PRRBUHAVH@WHDQG FR
GHFUHDVHG E\ LQFUHDVLQJWGELVWDUHH VMURIPUUROGWY WKH UHJ
3HUVLDQ VTXLUUHOWFOLYQL WLKEN IRQARHD XN HRXU NQRZOHGJH DER
ODUJH DQG PDWXUH R DKD O/ ID3MEY WKW QHWPBWEQY RI KDELWDW D
HW DO 2XU REVHUYDWLRQVYSDEYBCWRQVHTXHQWO\ PLQLPL
WUHHV DUH IUHTXHQWO\ IDQWKURSRORJLF GLVWXUEDQFHV L
DGGLWLRQ HIIHFWV RI UFWKH 3HUVLDQ VTXHU EZHOZD QN WRT )
DVVRFLDWHG ZLWK GLIIHUHKQIMN HDWWRWVVSKFKHYVDURX®G IRU
VLIH WQOIILF YRORP@® 5RDGRPH
LQ WKLV UHJLR® WURZ RRMVWMOWUDFNV RU
ILUH URDGV LGWWHGEROW QH B \H QM H
URDGYV KDYH LQIUHTXHQW WIPWMPPLYROXPH DBELWRY VXLWDE
WUDIILF QRLVH DQG WKH VSHFILRBYWIOQy BWX PBY KR GEML @ Q
OHVV LPSDFWHG 3DYHG URDGHOBYRIIBHNHELPKHI\VO 6F 7KHVL
ZLWK UHODWLYHO\ KLJK WUDHWRRUY RQIXWYHUKDWMN 7HHKHWE@Q ,UDQ
VKRZQ WR KDYH VXEVWDQWL®ED QHINDWLE8YH BQEFWWWIDQ  $
VBFLHV KDEAVMWBMVD S5H\QROGE¥RQWULEXWLRQ WR WKH WD[R

+RJODQG DQG OLWFKHOO ELRORRKBDDFWIHUXVWY AYQRPDOX\

%DVHG RQ RXU PRGHO WKH QUHOMNMLYHDKPBBWERPXUNRGK QWL
VXLWDELOLW\ Rl WKH 3HUVLDQR\,§<TL}(¢_[51@FpQ\LFQ,IQBHbi\DVHV E\

LQFUHDVLQJ GLVWDRWHD UURPSHLYHUY . DELWDW 6XLWDELOLW

DOVR IRXQG WKDW GHQVLWY RfX i 0BRSS 5 s
DEOH WR WDNH PRLVWXUH IURL[P%#I_QSGYH H@YI]-?%HSODQ\N@ 2%6

DQG VXFFXOHQW SODQW PDWHULDOVSWR VDWLVI\ ZDWHU
UHTXLUHPBQWWRZ WKHUHI HYRRQ 5 3 DQGORBBIWOQJ (

GLVWDQFH IURP VXUIDFH zDWHTUFPHYTE 1 R BAHABKLFE  GLVWUL
OLPLWLQJ IDFWRU L$® BAXLUURYE KGEARRPWRU YDWLRQ DVVHVVPI
,Q RWOKLHHDV VXRWVEBV(KGHQ JPHPWRUARHQMWDRVIWKH VSLQ\ SRENHYV
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+HWHURP\V(FXRGRU %LROWRQDEXEH] 3 $ *UDKDP & + 0D

&RQVHUYDWLRQ DQG $OEHUW ' [/ TKH HII
%URZQ - |/ 6'OWRROERNVDP SEA WHKPQG VSHFLHV FKDUDFW
EDVHG *,6 WRRONOWQGVBEBYHRUPDQFH R GLITHUHQW

JHQHWEERJHRJUDSKLF D QG5 LWSSHIFE XIW LIRHW RRGNONKBRJIJUD SK
GLVWULEXWLRQ PRGHO DQDO\WHV OHWKRGV LQ

(FRORJ\ DQG (YROXWLRQ +LU]JHO $ + +DXVVHU - &KHVYV
(OLWK - 3KLOOLSV 6 - +DAHNVLUH Q7 1'XGtN QERBORJLFBWR U

&KHH < ( DQG <DWHV &DQDO\WRW WR FRPSXWH KDEL!
VWDWLW\SOPIM®WLRQ RI ONXQWDHROLW\ PDSV ZLWKRXW D
HFRORJLVWV 'LYHUVLW\ DGERQRWULEXWLRQV

.KDOLOL ) ODOHNLDQ 0 DQG +HP

JHFVNH ' 0 %DUU\ 5 ( S3UHFEBMUDFWHULVWLFV RI GHQ Gl
AXLIJOH\ + % %LWWQHU 6VLWBDGE FWEGWEU WKH 3HUVLDQ
7 +DELWDW 8VH E\ )HPHDMH RVODFMHVWY ZHVWHUQ ,UD
%HDUV LQ :HVWHUQ 0DU\OD®G 6RXPDRIPDOWBUQ
1IDWXUDOLVW .XPDU 6 DQG 6WRKOJUHQ 7 -

YRUPDQ 5 7 *RRG DQG EPIRG ISODFHVIRRUSUHGLFWLQJ VXL

URDGV HIIHFWV Rl YDU\LQJRWRVK® HIQ/GEQ BHBQGDII HUHG WU
SDW\WBURDELWDW ORVV G i&D@QDERW LRLF D D QRRY W LLFHZO D
IUDJPHQWDWLRQ | SWRHFHHGERQODHGRQLD -RXUID® FOWRKEDA J\
,OQOWHUQRRQRQUMMFH RQ (FRQRIUPDEHQW
7UDQVSRUWDWLRQ 1RUWIKKX &DURCHWQWD BWDWHDZVRQ 7
8QLYHUVLW\ 5DOH,UIK. Q1&3 3&@DUVRQ 5 * BHOHFWLQJ
*DUUHWW DQG . 3 OF'HUPRWMRFFXUUHQFH LQ WKH SUHGLFW
JRXUFDGH < (QJOHU - 2 G|LEBHRIEXWBRBUDSK)
BHFRQGL - ODSSDQF.HOIHHLHY, 1LFKROV - ' [/DFk
GLVWULEXKWKRQ®S;(17 XVLQ¥» D'URHJH 6 B5R\OH - $ DQG /I
JHRJUDSKLEFDOO\ ELDVHG VOPSOH RI(\SWIHVHQEM) VLWH RFF.
GDWD D SHRDNRHUWURRBW RI| PHWHKRIKHQ GHWHFWLRQ SURED
IRU FRUUHFWLQJ VDPSOLQJIWEDIVR @D R(EF ARAAHI \

H OLU]DHL +HPDPL 0 5 (VPDLOL 6D
*XLQRWWH - 0 DQG 'DYLHWQ®& 5H]DHL + 5 'LVWUL
3UHGLFWWKD GAHRHED O KD E LW P W GWOLRIMEIHOAMAWU . HVOWRH O
IRU WKHH\BW &RDVW 30R6 @QRIPHPDQIQQ *ROHVWDQ 3URYLQFH

H (QYLURQPHQWDO 5HVHDUFK
*XLVDQ $ DQG 7KXLOOHU ORQN -3UHGUR®IMPIRQRX ' 9HUVI
VSHFLHV GLVWULEXWLRQ BRHBOOUQRYMRUS$I( WODM\UD\ $

VLPSKDHELWDW PRGHOV (FRORIUHBWR@®OY4XLQQ * 3
+ +DELWDW VXLWDELOLW\ IRU PDU
*XLVDQ $ DQG =LPPHUPDQQSUHVRQPH PRGHO®KQW LER® P
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