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/[HVVRQ OHDWWKTXDNH GLVDVWHU LQ 3LGLH
WR UHDOL]H HMMDNVIWHW FRPPXQLW)\

IDVMAIEKPDQHULG DBV P RIX\BDQV\D®® XpADKD U

'LVDVWHU ODQDJHPHQW 6WXG\ 3URJBHB X B DWHGR@MWHEPM1X 8 QWY 6YHYE SWKHDD
%RIRBWDYDQGRQHVLD

$EVWUDDRBLUHFWO\ WR SURWHFW D @8 FDXAKLAY HY STUHRPASHREPLIVR\UMEKIHW L R Q
WKH VWDWBQ & RFRMALMWYN QW K U RIEDVDAG D\DEIDK W HRU VQ RIQARQWHD U\ WKUHDW WKDW
LV YHUNQUWIK®! WHUULWRWDWH VRKHVERLMNHBSXEOLF RI ,QGRQHVLD &DVXE
VRFLDO HQYLURQPHQWDO GDPDJH DQG SV\FKRORJLAWDR®QWSDFWYV FDX
RFFXD DHWVXOW RLOLKNLNVUQRXKUHDW 7KH JHRJUDSKLFDO SRVLWLRQ DO
GLVDVWHUV GXH WR WKH PRYHPHQW RI7TWHWF \WR QLG DRMDWHY PURF N RO FD
RFFXUV LQ WKH F\FGHWRHUOD CH HDQPYDHE QWG B IROQRZWE XQDPL ZDYH
WKDW GHYDWWBRWAHBOWRHH-AHKPEHU DQ HDUWKPRDQAHWXGH RFFXUUHG
DJDLQ ZKLFK URFNHG WKH 3LGLH -DRI) 5HGHHPAGDUHMHF$HAABEHBURYLQFH

Dw 7RV UHVHDVMKXOLRWKWRDQDJIJHPHQW GLVDVWHU GXULQ.
HVSHFLDOO\ LQ HP HRKH HEH XML SRHYWBUFK DUH WR PDNH WKH HDUYV
-D\D 'LVWULFW LQ BGR /BIO YRS HDUHY HVSHFLDOO\ LQ 3LGLH -D\

JHQHUDO IRU DOO ,QGRQHVUDBQLOSHRQWHFWR RPIRUYIPVG HWDXKRAHKDYH DZDU
SRAHWQWLDO GLVDVWHUV WKDW ZLOO EH IDFHG WR FRQWULEXWH WR WKH

,QWURGXFWLRQ WZLFH DQG WVXQDPL RQFH D \HDU ¢
HDUWKTXDNH WKDW GDPDJHG 3DSXD

7KH REMMHMFWKMHQDWLRQ DQG WKH VQ® WMXERQ@GRQHVLD LV

VWDWHG LQ WKH 3URRBBE®H WXRV MK @M WKWKH SURYLQFHV LQ ,QGRQHVL
5HSXEOLF Rl ,QGRQHVLD QDPHOWWRWERQRW DWW WKOIFHQWLDHEWLYLW\ |
,QGRQHVLDQ QDWLRQ DQG DOO VSWKBHGL VNBRFNML INQOBAMRERYGLHID G (VR T
DGYDQFH WKH JHQHUDO ZHOIDUH ,QGV BHEWI\ DWRS5SURGWHFBL ®IQHG-D\D
DFKLHYH SURVSHULW\ QDWLRQDODWHRBXRUWD $ K LG BHRGRHG IDAV/BR DV WRKU/M W L W
RI IUHHRBWRAVKH VWDWH VRFLHW\ D®G FIOWLIHQVWKRWKMOQRUWKHUQ EF
IRUPV RI WKUHDWV 1DWXUDO GLVDEWBRNQIW RV R QMKRI O\CKI-D WKIU HEWUD L V
WKDW H[LVW LQ ,QGRQHVLD 7KLVEDPVYRIDYMOMHEE BXLOQBSRQ@EMIBQF\ 7KH
JHRJUDSKLFDO SRVLWLRQ ZKLFK DG MIRFHDOW G/ R @D QY K\WHH HO DIPW WIXQ G * H X
SODWHV Q3KXN®\U DIARD QX UDKH BDEAHIHBF\ LQ WKH ZHVW LW LV GLUHFW
7KH WKUHH HDUWK SODWHV DUH DOIXD\VCOPFEYSINYJ DABURUBQYGLQHPEDQJ 7
DJDLQVW HDFK RWKHU FDXVLQJ DI ®FH XPHIMDW L R QL B L HF RO QIHVEHREM Q F\ K
HQHUJ\ ZKLFK ZLOO HYHQWXDOO\ EH UHO.I#B VHIEG LR S\RKSK OFOUWPLRQDR) DSSU|
HDUWKS X@™HV JHRJUDSKLFDO SR¥HWER@& DOORZV WKH

WKUHDW RI QDWXUDO GLVDVWHUV GXIR S\RR WOHAW RR OB \S BD & HHP RO B P3HIW §
DQG YROFDQLF DFWLYLW\ 1DWXUDR GPOMONMNMEY WKW & ZQ VEK [ DIOREH |
LQFOXGH HDXWBRFXWDNBYGWROFDQLF HWKHSWUM®WNDEX\D 6 XEGLVWULFW D

,QGRQHVLD LV DQ DFWLYH VHLVPRIRZODEG DKHWHEGXWAHHQWKPDVO WR

\HDUYV WKHUH ZHUH HDUW K VADWNHW ZUIW B RFDWHG DW  PDVO V C
PDJQLWXGH RI PRUH WKDQ RQ WHEKXE BURKWHEWRD GRH 58-OMHPDUPK XUDK
E\ WKH OHWHRURORJ\ DQG *HRSK\NMULENQIIBGH\QI%BTFQWH 5DMDWBG ® %D Q
VLQFH WKHUH KDYH EHHQ FOHAONWRFWLYHDVO VWUHWFKLQJ IUR
HDUWKTXDNHV DQG HDUWKTXDNKRFDWVWRIWKHXQBBNVRIEKKHQRQJI 3HXH
DYHUDJHG DQG URXQGHG ,QGRQH WimUH MSDHY 158X MRINBI® O U BIKTIXHD NBIND 5HJIH

&RUUHVSRQGQO M DEXWOKRD Q #JPDLO FRP
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WR IORRGLQJ DQG HURVLRQ )URPLWHWWLYORCGWKFOIDVVH | BAWHR-@\D 5HJF
B3LGLH -D\D 5HJHQF\ LV D KLJKODQGBSDURZHMDFMKDWYGKBVYGCGLH OGRYH 5HIJHQF\
FODVV DUHD RI XS WR $IWHU DsH HDULAMK T'X-® N H RIFEKPVHW)QUNL QW LR Q WHFK

PDIJQLWXGHV ZLWKZD YIJH DNRVD W \CHYBOPR/QVPODMUH GsDWD VR WKDW LW VXSSRLU
WKH FLW\ RI %DQGD $FHK $FHK 3URWIBEMLRIQ WFHRE@HTUXH

2Q :HGQHVGD\ 'HFHPEHU 7KXW GDWD DQDWNXIGM XK@ HWBKWKH 0LO

% DQ HDUWKTXDNH PHDVXULQJ +XBPBU@DWXBRGEGHROFFXUONBIG@OQDO\VLYV ELC
DJDLQ ZKLFK URFNHG WKH 3LGLH 5HEHQPDDRUHDGBDMMD USFGEKFWLRQ GLVS
BURYLQFH 7KDNHHRDWKIHVXOWHGGURZVQIJQDOIGN@WLILFDWLRQ
FDVXDOWLHV ©6RPH YLFWLPV VXIIHUHG PLQRU LQMXULHV WR WKH

SRLQW ZKHUH WKH YLEWLP GLHG 7KLV H K WHG
LQ LQQIUDVWUXFWXUH GDPDJH LQ WK#’;HN@?FB&({ é@f@'eﬁg\?'%’mlvﬁﬁq
VOLJKWO\ GDPDJHG@ QG FROODSV%E %E\SWULFW ORFDWHG LO :

7KH HDUWKTXDNH LQ 3LGLH ¥B
ZKRVH LPSDFW ZDV QRW RQO\ YLVLE |—W§ W EYIEBXQ3LGLH -D

VWUXFWXUHV EXW DOVR KDG DOQ LP%'D\E\(X/ %VVVVKH % leYBQGm wk ODJ
YLFWLPV $FFRUGLQJ WR GDWD |UF§I§Q/$- G/D\ 5%? EQMHG RQ /DZ
DQG Rl WKHP KDYH EHHQ LGHQ\? \W/Vdﬁﬁ'DR/‘%'-WV JHRJUDSK
SHRSOH VXIIHUHBLQRWLRAMXOULHYV &é\';vHoQ N W[B’(S?F\ LV GHSLFWHG RQ V
WKRXVDQG SHRSOH SDFNHG WK ' "3 mmrimsrs mn v verins vom s I HG

LQ VHYHGDOWWXEWYV LQ WKH 3L

PDWHULDO LPSDFWV VXFK DV KH _ » - -
VWDELOLW\ WUDXPD OLYHOLKR Bl
FROQVLGHUHG FRPPHQVXUDWH ZLW
WKDQ WKH LPSDFW RI GDPDJH W
GDPDJH WKDW LV PDWHULDO W
LPPHGLDWHO\ DQG IROORZHG

UHFRQVWUXFWLRQ LPPHGPDWHQ
LPSDFWV UHTXLUH PRUH VSHFLE :
DFFRXQW WKH SKDVHG DVSHFWYV , v
QHFHVVDU\ WR IXHD/KWKTX\WXE\ LS \ =
DQG UHFRYHU\ SURJUDPV WKDW C = )J
WHUP VWDELOLW)\ PVP DD/FWV ZRRO WL FWI
HFRQRPLF VRFLDO HQYLURQPHQ%)%DI l}§ L&é%‘%“%%EDWER%@“D%L@ -D\D 5
RWKHU DV@BHFWYV :
7KH SXUSRVH RILW KALR/ SIBR/YHLDGHF HPPHQV\S &RPPDHQVGSRGQ%VHVHE
DQG PDNH WKH (DUWKTXDNH LQFL q: |—||_| 5' H v HP 1
D OHVVRQ IRU DOO ,QGRQHVLDQ é\/ oL
UHVLOLHQW FRPPXQLW\ WR VXSS RQ RI
(DUWKTXDNH 'LVDVWHU WKDW KLW
ZDV VEGW WKDW FRXOG EH XVHG ﬁ; \HI'—'FG DV \
FRPPXQLW\ RQ KRZ WR SURFHVYV \\ \Q;\? 3LGLH
F\FOH WKDW RFFXUUHG DQG KRZ 3*; \?\’X/R‘H QI FO XYW
HITHFWLYHO\ DQG HIILFLHQWO\ LQ DQDJHPHQW VXEK DV WK
&OXVWH&JOI—)DKDCD.QJ +HDOWK &0@/WHUYV
OHWKRG 'LVDVWHU ODQDJHPHQW &RPPDQG ¢
HPHUJHQF\ UHVSRQVH SKDVH RI WKH H
7KH PHWKRGRORJ\ XVHG LQLWRUMGHYWHIOFMK LI/ D TIXPO® GLVDVWHU HPH
PHWKRG ZLWK GDWD FROOHFWLR{IHQWFKOLRUHISSRDEWEG D GLVDVW
LQWHUYLHZY REVHUYDWLRQ DQG GERFDGHIDAM R\ R B D QOHD L BWB WMKGHR/IX J J
UHVHDUFK LV D UHVHDUFK SURFHGX8%' WKDON B PREIX MHWH GEHVIFQLS WL YHF U
GDWD FRQVLVWLQJ Rl ZULWWHQ DQG V\§RNHBSZXRVMNGEH JBRRV VDM BBSRLQW |
> @'DWD FROOHFWLRQ WHFKQLTXHRW [MHWKIQF\VBHXGR QHW HRI WKH 3LGL
LQWHUYLHZYVY REVHUYDWLR @ HSQ®) XGRFRKHPHRW W/ WWDQG WK @ IRUP RI FOXVW
LOQWHUYLHZ WHFKQLTXHV WR REW DGIQV BV WA \PG QW DHRHRG W REEF KM@Y  G\RKE
5HVHDUFK VRXUFHV EFDPH |URPOVUHKOXWWGE UDJHBOCHZOKIMQLQJ +HDOWK &
%3%' 3LGLH -D\D 5HJHQF\ 6\LDK .XDXODWBRQYHKRXOG EH FHQWHUHG D¢
$FDGHPLFV 3LGLH -D\D 'LVWULFW LORE MDKH QHKP ¥ IMHFOHRGL RIQGHT UL JK W
*RYHUQPHQWDO 2UJDQL]DWLRQ 1*2 'LVDVWHU 5LVN
SHGXFWLRQ )RUXP )35% 3LGLH -D\D OLOLWDU\ 'LVWULF
&RPPDQG .2',0 3LGLH -D\D 5HJHQT|@‘\1‘*13[E‘&E|BQD[\)BDJ£') DQG rvv R sLeLH -
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No | Indicator Description Data Source SHRSOH *HQHUDO SUDFWLWLRQHUYV

3V\IFKRORJLVW 3DUDPHGLFV
9LFWLP|'LHZHRSOH | 5HKDE |DQGYXSSRUWHUYV %DVHG RQ WKH RUL
SHFRQVHQW g RXQWULHV &RXQWULHV 0DOD\VLD
fF':l?F\A‘;VKLlj‘Q SEBRYLQFHV BURYLQBEXRDWBBK :HRW
6XPDWUD 5LDX 5LDX ,VODQGV %DQ
HDUWKTXDNHDNDUWD *,< :HVW -DYD &HQWUDO -[
.DOLPDQWDQ 6RXWK 6XODZHVL 5H
%URNHQ 6HYHUDO GBWWDEG |DQG FLWLHV LQ $FHK DQG I[URP FLWLH)V
+RXVH | KRXVHV SHRR®DVHQW OHGDQ &LW\ WD@QMBDW7HELQJ 7LQJJL
ORGHUDWHOBSHDFWLRQ 3GBQRDQ %DUX %DWDP %DQJND %HOLW X
GDPDJHG KRR HWKH <RJ\DNDUWD 6HPDUDQJ 6ROR 6XUDE
ODNDVVDU 8QGHU WKH FRRUGLQDW
ZE;’("VDLOQJ SQL%VDUWKTXDN%FHK +HDOWK 6HUYLFH WKH $FHK +F
&OXVWHRRMNMIXWQV WR WKH ORFDWLRGC
WHDP ZDV WKH 837' 3 .. THDP ORFDWHG
PO UL DS SHFROVHOW *HDOWK 3RVW 7KHVH WHDPV DUH DV\
SHDFWLRQ 38M®YLGH KHDOWK VHUYLFHV IRU GLVD
IRU WKH -D\D 'LVWULFW +HDOWK RMLRHWWKHZKI

GLVDVWHLL UHIFWION LIRY @QKHURPWAYL Q.
HDUWKTXDNHY GDWD RQ GDPDJH WR KHDOWK IDFL
HDUWKTXDNH LQ 3LGLH -D\D 5HIJHQF\ 3

'DPDJH | 1IDWLRQDO |5RIDKD/E DQG

3XEOLF| DQG %YULGIJHYHFRQVHQW Table2 'DPDJH 'DWDOMRK )PKAOLWLHYV
J)DFLOLWHOLHWZRUN S5HDFWLRQ 30DQ

SBURYLQFLDOIBRDWNKH No Health Type Of Damage Total

DQG %ULGJIHYV facility Severe | Moderate | Light

1IHWZRUN 'LMWWUWWKW XD N H SXEOLF FHDOWK

5RDGV DQG| %ULGJIHV f‘g\ss

IHWZRUN &OHDQ "REWRUTV

:DWHU 1HWZRUN FRX

LUULIJDWLR|Q 1HWZRUN 3R

'DPV %HDFK 3R SEW

BURWHFWLRQ 3XEOLF FHDOWK

%XLOGLQJV 2IILFH 211L

%XLOGLQJIV 3KDUPDFHR\

+RYLWDOV [BXEOLF :DUHKEF

+HDOWK &HQWHU 7R’

ODUNHWYV )DFLOLWLHYV

DQG VHUYLFHV 2Q 'HFHPEHU DQ HDUWKTXDNH GLVDV

LQ 3LGLH -D\D DQG UHVXOWHG LQ C
IROORZLQJ VWDJHV (PHUJHQF\ 5H
, QVWLWEWRB®WEKH )LUVW (PHUJHBAKDEH OSBHRFEBRNGVRQU XFWLRQ $FWLRQ 3C
SHULRG LQFOXGH WKH ,QGRQHVBD®AVOGAQWW WO RI VR OXHWLRQ IRU
'LUHFWRUDWH RI OHQWDO +HD®ONWKHOELGHAFRWBEEKQ $FWLRQ 30DQ
BV\FKLDWULVW DW 7DPLDQJ +RVSEWHMDN L%QUURKHRD UWRKTWWO SAHKLFWLPV K
&HQWUDO $FHK OHQWDO +RVSLWDOQOQ$FHKWRMD SRAMBILEHD O&OHFRYHU\ KDV E
7ULHQJIJDGHQDQ&D+ BPHK &0+1 3LAQRBRKEIVHKDO LV VWLOO XQNQRZQ ,Q 3l
%HVDU +HDOWK 2IILFH 3LGLH +HDOWKYHULFAHD VIRYXWKH S FEAKWKH LPSDFW
+HDOWK 2IILFH 'LUHFWRUDWH *HQ¥UD OQBMBHOL QUINWWHDXRY DQG H[SHQC
+HDOWK $FHK +,036, ,3. $&(+ (DNVMVROOLIRPRWEARF UHFRYHU\ LV DOZD
+,036, ,0+$ ,3.-, 8,1 3V\FKRORJBHEWXGHEWVDVWHU UHFRYHU\ DFWRU
8QV\ILDK 3 .-% 3.0 %PFHEDIR'XIDFH FEHIWDFWHU RI WKH UHODWLRQVKLS IF
$FHK 3XVNHVPDV .HXPDOD ODU]JRHWHJBDKQLGHtRNYSWMDOP DA D BIQMH Q WVRH
%RJRU 56- 'U O0XZDUGL 6ROR 56- 3sH@WW -DYD 6RHKDUWR
+HHUGMDQ -DNDUWD 3'6.-, &RPPXQkBVHEE\RIQL WHHNHRYE OIEY BHE \EKUHF
&ULVLV &HQWHU )DFXOW\ RI 3V\FKRORINHY Z8*"WKLWRMWHWLG RI WKH 3XEH
7HDP ZKR ZHQW GLHOIE® O\ WR WKH3HUPDKDQ WKURXJK D JRRP PHHWLQJ W
9ROXQWHHUV +HOSLQJ WKH 3LGLHQ® \DXECOLW KTROOWNH) JQBR 3O \21ILFH RI 3
D YROXQWHHU WHDP WRWDOLQJ LQSFHRIOHQFRAWLWWH@BLRDVWHU PDQELC
JRYHUQPHQWRPRAGQPRH@W RUJIDQL]DWH RHPW WKAXPOEHQH[SHULHQFHG PDQ\
'RPSHW 'KXDID $FHK 5XPDK =DNDWHBWBEHTXL,IBHQW S5HJDUGLQJ KHDY\ |
0'0& :9, Q<(8 06) 30, 8*0 'LVDVWRYHUHPPHQW KDV KHDY\ HTXLSPHQW
ZLWK H[SHUWLVH DV IROORZV WERBHHDDWIKVIWDERFWRHV3IXEOLF :RUNV
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3835 2IILFH DOVR UHTXH RMEGHB VWE Y MD RPEVMLREAH WKH IRUHVW DUHD
WR UHFRUG GDPDJH DQG FRQGXFWXQBBLR @ VL BHS@&RWE AW LRIQW K H
HDUWKTXDNH GLVDVWHU LQ 3LGLH -OWH GHYHORSPHQW RI WKH VSDWLI
7KH PDLQ SRLGQGWDNVWHISRYVWMKDELOXOWUWLRWLRQGDUHD DLPV WR PDLQW
UHFRQVWUXFWLRQ SROLFLHV IRU WIXUWU HDQUWAOTSXIDALWV L. @ | 3W & HH3 EB\H -D\D
3LGLH DQG %LUHXHQ )DFLOLWLHWURD B CFAIHDIWHR RAREQL WRBIWDWH KD
SULQFLSOHV RI VXVWDLQDEOH GHYWORSWKXQW M0 GENDYW HMHYWHORSH C
UHGXFWLRQ JRRG JRYHUQDQFH L@RBX GSHYL RIYMN GH QY DIVKLHE ¥ 8 B/\X U DRCR (
DVSLWDWIRRQ GLDOMWPWMHG FRPPRQQOWDBVFURSY SODQWDWLRQV OLYHV
SDUWLFLSDWRU\ DSSURDFKHV XYQ@GHWRXOR¥P ®UHDXWOWXUDO
FKDUDFWHULVWLFVHQ@®@WKRXVYNEJ WKHF KO YFIDR S P HRWR @ H ®LUHDDAWIENU D Q |
VWDQGDUGY WKH RSHQQHVV RI RMUKWMHRLWW LERIO DRFHRXIDALRE®HQDW X U D
GLVWULEXWLRQ RI IXQGV DQG DVWRF RKQQDELDKAMH K REBAVY B PRV G IX(
FRRUGLQBWERRSIBWDWLRQ EHWZHPEUSNURQHDQBFUHRUWKTXDNHY DQG
VHFWRUV &RQVLGHULQJ WKH LPSGEWDRVWREDP DIH DY GP EXWJIHEW SURWHF
DYDLODELOLWGLVWKWHBRWWKDELQOHWD\WWHR® QWD/Q W KURXJK YDULRXV S
UHFRQVWUXFWLRQ SODQ ZLUPDFRYEHRUGWKHY DQG JUHHQ RSHQ DUHDV WR
> @ FKDQJHV LQ WKH VD VAREQ M LIRQHD V' LD
3UREOHPV WKDW DULVH GXULQJFRDMMW DPHDUHQF\RIHUKRG/ HD DQG ULYF
VXFK DV WKH HYDFXDWLRQ Rl ERGLRAKH ORR@MAIQPIW PRV V )DIRIRYGHV'LVDVWH |
PLVDSSURSULDWLRQ RRQ®LRSHIQEREDRIRIGIPHQW ,QFOXGHV $UUDQJ
PDUNHWVY 3UREOHPV WKDW DULVHD®XWMKHGHEDHD®LW D W LOPQ MIGI® HQ W
SHFRQVWUXFWLRQ VXFK DV UHOBRWBWVREG ®DBDBV FRIQHOER OBMEWURI |
XQFRRSHUDWLYH JRYHUQPHQW TRNMDWMDHOY ODQIEIHRKRIWH $UUDQJIHPHC
FRQWUDFWRUV *RRG UHVWRUDWLRBFIRP RHDGCDWLHRRRP R R XGHF®Y LIRRQD O X @ I
DQ LQGLUHFW U H RRYMRIADWWLIRIH WRR® BV PHQHQWFXDWLRQ 6LWHYV 'LVD
EXLOGLQJY 7KHUH QHHGV WR EW\\DWMPRRWKYDWRDMW LIRRR| WKH 1HZ '}
HPHUJHQF\ WHQWYV VKHOWHUV .W®R (KWK FRDNVAVU X F Ve 5BI@ RN DRHF /O
SHUPDQHQW KRXVHV ,W LV KRSHG®SWRB W VBIURLE]O WRR QV KOWHRUYVLWH /LPL\
GXULQJ WKH HPHUJHQF\ DQG %XLKODELMIL WDWIRREY D@EXLOGLQJ &RGH
UHFRQVWUXFWLRQOSH3 BRIG IHFQ G HIKME®R E® H D W H
D %XLOG %DFN %HWWHU 3K\VLFDO UHKIRYFRQ ENSHD VR H U7 \BXQ\D FR FLLR/ DV W
HFRQRPLF UHFRYHU\ ZLOO WDNH OCSRQUIHQUI EPIFQ YWV HLROWOXGTHM UHY D 6WU.
PRUH FRPSUHKHQVLYH DSSURDFK 'HRWORSPNQWO\EQ.DR@DWHKRHQW RI 0D
JRYHUQPHQW EXW XQLYHUVLWLH¥RDMHK YIDWDLLRO® RO H RIHD/@R B BIFHHY 7 K H
KDYHPRRUWDQW UROH WR SOD\ L Q- BHLGLRU HDL WK UBLQIHPW DWW Q W FRIX G L
7KHUH DUH ILYH IRFXVHV RQ V8WH XBW/XU DO WLLRQL R WISPPQVLDO 0DQDJF
SODQQLQJ ZLWK GLVDVWHU ULV NURMGFFVH® Q)R QHWPVWOBWLOL]DWLRQ I
,QWHJUDWLRQ RI GLVDVWHU ULVN5NWXBSLLAMMDYM R QX UBD (D GOVQIQEK J. 5%
LOQFOXGLQJ VSHFL D OQDMAWAM IQDWL FDQ SARELWRIQANDMRLARD
GLVDVWHUYV 3ULRULWL]LQJ GLVDMWWBYWHY N5 ERN VELHIEHM WAL IRRQ ¥ Q R3L G |
YLWDO LQIUDVWUXFWXUH GHYHPRSPHOQMW RXOWWELY E@DQEYGHW L IV S/BKKW
'HYHORSPHQW DQG XVH RI PRQLWRMLGIFWRRWOVR Y R IPHIOYXSDHWLHY 7K
DVSHFWV RI ULVN UHGXFWLRQ REWDLQUWRQRFPPNEWRHQO® SOSQYDRQUWL]I
SROLF\ JUD@WWRQ RI GLVDVWHU UISWNRULNGIHE LDWR/WKUDQWLIDWLRQ
GHYHORSPHQW SODQQLQJ HVSHFUR®®V D@ RPSWPWYRKVXDEOG E\ GLVD
FRDVWDO DUHDYV SHYLVLRQ RUQ®HYHQR SRERMM \BHUENXY OGHLQRXIK D
FRGHV DQG UHFRQVWUXFWLRQ D QICP GIKPIEQWIDWILR QRR! §S D MW DOH § OMW@ Q
WKH QDWLRQDO>D@G ORFDO OHYH®WDO\VLY E B5HJXODWLRQ GHYHOR
7KH SDWWHUQ RI VSDWLDO XVH GO YSHURR\SHPFHWQMG [COUH® VELXM. @G PEE OD\R
DW UHDOL]JLQJ HQYLURQPHQWDO \PRQNWBIQUDIER @D @&\ D QEF URHDGH QQ WDGIGF
FDUU\LQJ FDSDFLW\ RI WKH HQYLURRREQMOIDQUG PDLQWDLQLQJ WKH
EDODQFH RI WKH HFRV\VWHP EHWZHHK® BXFHBNV W R | VOLS'TRUMH W KHVN UHG
VXVWDLQDEOH GHYHGORBPHRDWR QS FORHIRW EH VHSDUDWHG IURP WKH TXE
FRQVLGHUDWLRQV WKH SURWHFWEQG HBDRXWHPHIDW RR Q/ SDW RDIOV SOD Q
'LUHFWLQJ WKH IXQFWLRQ Rl WKHKWRPURW HFNWHGD BUGIDW ¥ RLU FISUIRQRD WL
LQFOXGHYV SODQV IRU VSDWLDO XVBIUHD B UHDHVDW K D W K RIRVEFFRAD WURKHHODW®) LHFT
XQGHU LW QDWXUH UHVHUYHV OBRBBVSURWHBEWMBOBSHAB®W DRVLY L)
GLVDWWMBY D ODLQWDLQ ZDWHU'EDDWEBRBMGW LYWHRVFWU 'LVWULFW 6SI
DUHDV WKDW KDYH D K\GURORJLAROIL®QPWQRQ RUR HHIADURH RHKHN DO T
DYDLODELOLW\ RI ZDWHU VRXUFHW QIR UFRE@W Q R QGIVQG/LWE G WKHEX RO G L Q J
LQFOXGLQUYLVBREHQG FRQWURO RI O
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WKDW DUH YXOQHUDEOH WR GLVIHWWHXBWLR Q $ PDIQIDJHIPGHLQW RPIXDW EH
GLVDVWHU HYDFXDWLRQ URXWH WSBWH PDW L F@QRUMBURIYRAEERPERUWDEOH DC
DZDUHQHVYV RI PDLQWDLQLQJ JRRGHY®SPBPWD WO R &/ HQW VUIRQEPHDWWIOT XD Nt

TXDOLW\ YLFWLPV LQ -DSDQ I 7KH B3LGLH -
7KH IROORZLQJ LV DOQOWRYROQHULBZ HHEAMGOA VI VMAMH VXFK DV SXEOLF NLWFKF
LQ WKH 3LGLH -D\D GLVWULFW SURYLGHG VR WKDW WKH G IDWWRJMEKQV L |

ODWH 7KH EDWKURRP ZKLFK ZDV RQO\
- et — FDXVHG LOOQHVV LQ WKH HYDFXDWLRC
& j GLVDVWHU WKHUH DUH DOZD\V OHVVR
- " g LPSURYHPHQW DQG PDQDJHPHQW RI ZI
< g | B WKH IXWXUH
4XLFNHVSRQVH TXLFN DVVHVVPHQ
FRRUGLQDWLRQ PXVW EH FDUULHG RX\
DFWLRQ SODQ ZLOO HPHUJH 4XLFN DV\
HFRQRPLF DVSHFW D &RRUGLQDWLR
DQG WR WKH FRPPXQLW\ HVWDEOL
FRDLQJHQF\ SODQV FRQVROLGDWLRQ
b E /RIJLVWLFV FKDQQHOLQJ PHFKDQLYV
GLVWULEXWLRQ SRLQWYV PXVW EH UHFF
Fig.2. 0DS RI 'LVDVWHU +D]DUG Q@LGLHD-Q® BMIKIOE\ FRPSRQHQWYV RI VRFLHW\
HYDFXDWH WKH FRPFPXWRW\H WRRUGS LQH
%DVHG RQDIMWDEXODWLRQ FDQ E}QBDGSEH DERXNWOWWHR UHO\ RQ WKH FR
VXELVWULFWYV LQ 3LGLH -D\D 5HJHQRHAKLHFEYKPN HAWVKEDSDKHWWIRU WKH (
QXPEHU RI QDWXUDO G MW@ \BWMHWHWRUWEDNWERQDFKDISDFLW\ PRELOL]DWLR
/DEOH ,W FDQ EH VHHQ WKDW OHXUHRELOLIBWURE 'KP UPIQRE&XUFHV H
%DQGDU %®IMWUKEWYV KDY H VUK WHIHK U D WH UBNGYHFWY PKVW DOZD\V EH U
WKUHDWYV DQG %I YG®DU FGWD 2KLE KU KD KHRWEZR/ DO IDFLOLWHEBE® LRQU I\RSH ¥
WKUHDWYVY DQG WKH UHVW RI HDFK| SR¥NRQY/WRY RQRFWYUHWVWDR/IW DQG
GLVDVWHU QDPHO\ 7VXQDPL WKH NH\V WR VXFFHVV LQ KDQGOLQJ W
$IWHU WKH $FHK HDUWKTXDNRFFQR G UHGX QO P K 1§ D3U M IERG DR B RALG/IWWDL
$FHK QDPHO\ 3LGLH -D\D GLVWUIFOG JHEBUIWHRFIHEH BQRWKEUOO IRUP C
GHYRWWBBALVDVWHU LQ QDPHO\GDR QDWIWHUK/T XOINAH Z1KLY XOWLPDWHO\

LQFLGHQW JDYH SVIFKRORJLFDO WRRDX®IDWWR D RO 1DMARIDVORIHE K H L W)
FRPPXQLW\ 0DQ\ UHVLGHQWVY ORVW WKHLU SDUHQWYVY FKLOGUHQ

VLEOLQJV IULHQGV DQG IULHQGV_ 7KLV LOFLGHQW DOVR UHVXOWHG
LQ WKH ORVV RI S QRSHW \BD P-DQ ¥HL \Y

R i H
KRSH IRU WKH SHRSOH RI 3LGLH -D\D,5HJHOF) 7 | .
LPSRUWDQFH RI YLJLODQFH DQG ?@Q ﬁ R #5'@ %PLHR,?HRFS(SE
FRPSRQHQWYV RI VRFLHW\ DQG WKH L(éb v = ZZD a X0
FRQGLWLRQV RI D GLVDVWHU wkbpw A-&4 RCD/'L B QR

WKH LPSDFWHRIX®WLQJ ULVNV WR WERXQPUMRP xP 7&AKKEEEDGEL 3RSXODU (
OHVVRQ /HVVRQ /HDUQ UHJDUGLQJ WHRKWWHK BAMNHYD HHOHWHKRYXBRRI\ &OL
KDV PDGH WKH FRPPXQLW\ HYHQ PR Ut R$KAVG FN SR NWAR 6Q VvDVWHUV

LQ WKH IXWXUH 7KH HPHUJHQFH RI DAB®ZRUIBQHE VHRIDGD VEMIW BBV *HQH U
KDV PDGH SHRSOH ZRUN KD@BLDG KBRGL M RD D F3H DHEF \

GLVDVWHU SUHSDUHGQHVVUHYHOIRURRW bRQ Ry1fk ¥ PYMHY *HRIUDSKLF .G

YLOODJHV GLVDVWHU SUHSDUHG VRKERAYB LYpBiGEHVIULEWRRAVRD o
DZDUHQHVV DQG HYLGHQFH RI FRP P R%gp%%%i RILEDO 'L
GLVDVWHUV WKDW RFHFKILD WHRQIR UFR BR Y QWY R o

WKDW zLOO FRW LB GPVE DRXRI L W 6 ODDULBDUPRQRF.LQVHQBXQDUWL

&RQWHVWDWLRQ RI .QRZOHGJH DQG
&RQFOXVLRQ $QG 6XJJHVWLRQVDVWHU 7KUHDWV $ &DVH 6WXG\
"LVDVWHU -RKWKDWVYRI 'LDORJXH DQC

JHVVRQV OHDUQHG IURP WKH (DYWEDHX@NHQOHILVDVWHU LQ

3LGLH -D\D 5HJHQF\ ZHUH D ,QLWLDWLY, Wf WM H QH
I[URP KLIJIKHU HGXFDWLRQ LQVWLWXW Q %)—Fé Y, g%ﬁWHU
Hjﬁ% o ROk
BMDRER R Y

UHVRXUFHV WR PDNH LQLWLDO
UHFRPPHQGDWLRQV W RJ GLKQU MRK H W
RI UDSLG DVVHVVPHQWV F 9DULRX Wy YHp®HVHDUFK 0

o)
DOZD\V DFFRPSDQ\ WKH UHVXOWYV RIMWKBRYSHNP BA\R MRAWKow xs
WR WKH UHKDELOLWDWLRQ DQG UHFRQVWUXFWLRQ VWDJH G 'LVDVWHU
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6XJIL\RIKP QWLWDWLYH $SSURDFK % XV L QRIXNWQITHY KD WFKH K BK\VLFV 6RFLI
OHWKRGYV 4XDOLW BWLYBKHREEEX® J

$ 5DKPPPSOHPHQWLQJ GLVDVWHU U
IDWLRQDO &HQWHU IRU (DUWKTXDNH6WXRBIHYPMWHWKURDGKHIRUPDO HG
-D\D (DUWKTXDNH 6WXG\ LQ $FHK RIROMLEQFM ,QGRQHVLD
'HFHPEHWY 0 SHVHDUFK DRQOEXVHW\R 6 6 , 0 7RZDUGV D
‘"HYHORSHOQUWAH & IRU +RXVLQJ DQG g MRHRVRWY VHFXULW\ SDUDGL
%GDQ 5HVHDUFK DQG 'HYHORSPHQWHRKQL WV \HIBJ|V§>¥1'1_:Q/LLFYHVIHCEXQG\RQH
"RUNV DQG 3XEOLF +RXVLQJ SRO(¥D 8QJJXO 8QLYHUVLW\

0 )DGUWL =XKUL (IITHFWLYHQHVV Rl g R NKMRRPORQDO VHFXULW\ EHWZH

‘'LVDVWHU O0DQDJHPHQW $JHQF\ siIpHrwWIFRQV g LL@GRQHV&HDOLWHV
(DUWKTXDNH ODQDJHPHQW LQ 3LGLH -D\D 5HJHQF\

6WXWHEFLHQWLILF -RXUQDO LQ WKHS;b'j\PRGUEI f%v\}al\_AH_b{DDOZVHFXULW\ Qr
) .

SXEOLF RUGHU ,Q 6HPLQDU RQ
:LNDQVWLND 3UDVW 92 IW U BD @D 'HYHORSPHQW 9,,, 'HQSDVDU 10

+DUWRHQWLILFDWDRQVIRTXBRWW' DPOINVIHORSPHQW $JHQF\ OLQLVWU\ R
8VLQJ WKHAREMEBFWDJH $QDO\HU: xH.§ 5LIKWV RI WKH 5HSXEOLF RI |

OHWKRG &DVH 6WXG\ 3LGLH -D\D SHUKLGEXx0LDQVIDK 0XOWL 7KUHDW
SLGLH -D\D 'LVWULFW +HDOWK 2IhftHHHPHROWEWSHIDORYVDVWHUV LQ
&RQGLWLRQ 'DWD ,QIRUPDRLEN U H

4 ADGDUWBLDELPDQMABWDN  SWID/O\ % DUPRQFSROHVLDQ 1DWLRQDO 6HF

RI J)RFDO OHFKDQLVPV 8VLQJ :DYHIREPs ROPHEERRDWLRQDG -RXUQDO
&DVH 6WXG\ RI 3LGLRQDGH KBS BHKI X DN H



