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'LYHUVLW\ RI ZLOG DQG ZHHG

< .XURGD 6 $SSD 5DR & %RXQSKDQRXVD\ . .RQJSKDQK $ ,zZD\

7KH ¢UVW VFLHQWL¢RVWXSES RILQLMR W IZAH XQGHU\
-DSDQHVH VFLHQWLVW +DPDGD LQ DQGFDGHADPD
FROOHFWLRQV RI WUDGLW L2RQTD® &N &WRE YJHW R & UFLHAF
FRQGXFWHG E\ 9DXJKDQ $SSD 5DR HW DO

HW DO 7KHVH VXUYHXHUV] BN FIL N SLRUWDRX ¢ Y |
ODWD 2 QLYDUD 2 RIDR®DOIRIRAURHVIHESRIRQ
DQL QLYPDYH WKH $$ JHQRPH DQG DUH SDUW RI WK
2 RI(FLODWMWKH &&2JHQRPKIW WEH ** JHQ RRK OBIQIG
LV D WHWUDSORLG VSHFLEV RILWKQW KM V+ +2> @B Q@R €
ULGOWW LQ WKH VHFRQGDU\ RU WHUWLDU\ JHQH SRF
ULFH EUHHGLQUU\2W SWKAHL LY HR XD GUKQ SIREREQLYDUD

DUH SDUWLFXODUO\ VLIQL{FDQW IURP WKH YLHZSRI
JHQHWLF UHVRXUFHV

'"HVFULSWLRQ RI ZLOG DQG ZHHG\ ULFH GLVWULEXWHG

2 UXILSRJRQ

2 UX¢{SRAIRIHQRPH 7DEOH )LIJ  $ LV EHOLHYHG W
FXOWLYDWHG ULFH &XUUBQNVKDINME R BRIGNVEKHHUDWDRONHE
RI WKH MDSRQLFD HFRW\SH RI ULFH <DPDQDND HW I
QLDO VSHFLHV JURZV LQ IXO0 VXQOLJKW DQG LV RI
,W KDV DOVR EHHQ IRXQG DW WKH IULQJH RI SDGG\
QRUWK RI WKH FRXQWU\ 6DWR ,Q WKH 9LHQWL
UHJLRQ ODUJH S REXCIRDIUBRRAWRIQ VHHQ DW WKH HG
LQ URDGVLGH GLWFKHV DQG LQ QDWXUDOO\ RFFXU
IRXQG LQ DUHDV ZKHUH WKHUH DUH ODUJH AXFWXD'
FP ,W ARZHUV LQ WKH ODVW TXDUWHU RI WKH \HDU
WKDW LW LV SKRWRSHULRG VHQVLWLYH )LJ 7KH
KLIK &XOPUXRISRDRQOQH[WHQG XS WR P GHSHQGLQJ
KDELAW DM ¢ SRYRIQLIKO\ KHWHUR]J\UJRXY DQG KDV KLJK
RXWFURVVLQJ UDWH WR DQG ORZ ¢([DWLRQ L

5> ZHHG\ ULFH



7TDEOH /LVW RI VSHFLEW\IIOWRRWHQXV

6SHFLHV (FR  &KURPRVRPH *HQRPH *HRJUDSKLFDO GLVWULEXWL
WPSH QR Q JURXS
IDRV '"RUOG
2 VDWLYD $ 3 $$ 7TKURXJKRXW /DRV :RUOGZLGH
2 UXILSRJR® $% 7KURXJKRXW /DRV PDLQO\ LQ $VLD
*ULII FHQWUDO DQG VRXWKHUQ UHJLRQV 2F
2 QLYWXDMPD $ $$ 7KURXJKRXW /DRV PDLQO\ $VLD
HW 6KDVWU\ LQ FHQWUDO DQG VRXWKHUQ
UHJLRQV
2 RIILFLROOLV 3 && .KDPPRXDQH DQG 6DYDQQDNKHW $VLD
H[ :DWW SURYLQFHYV
2 ULGHRHRN | 3 FR— &KDPSDVVDN 3URYLQFH $VLD
2 JUDQXGBWD 3 *ox /XDQJ 3UDEDQJ 2XGRP[D\ $VLD
HW $UQ H[ :DWW DQG 6DUDYDQH SURYLQFHYV
"HHG\ ULFH $ $$ &HQWUDO DQG VRXWKHUQ UHJLRQV  :RI

%5 DQQXDO W\SH 3 SHUHQQLDO W\SH $ 3 SHUHQQLDO OLNH W\SH
6RXUFHV 9DXJKDQ $SSD 5DR HW DO

DE 6RPHVWUDLQV RI WKLV VSHFLHV IURP 7KDLODQG KDYH
OHYHO RI UHVLVWDQFH WR WXQJUR YLUXVHY DQG KDYH EHHQ X
WKH QWHUQDWLRQDO 5LFH 5HVHDUFK ,QVWLWXWH ,55,

2 QLYDUD

2 QLYBYDNHQRPH 7DEOH )LJ % LV SULPDULO\ FRQ:QHG WF
DQG 6RXWKHDVW $VLD 5HFHQW UHVHDUFK VXJJHVWYV WKDW LV
FXOWLYDUV RI ULFH <DPDQDND HW DO &KHQJ HW DO A\
JURZV LQ IX0O0 VXQOLJKW DQG LW LV IRXQG DFURVV WKH ORZC
EHHQ UHSRUWHG LQ +RXDSKDQK DQG %RNHR SURYLQFHV LQ WK
5DR HW DO D ,WLVIRXQG DW WKH HGJHV RI ¢VKLQJ SRQGV |
VHDVRQDOO\ G0\ QAD/@®ASDIDWHY E\ VHHGY ,W ARZHUV RYHU D¢
SHULRG IURP -XO\ WR 1RYHPEHU )LJ 7KH SODQW LV VKRUYV
H[KLELW WKH ARDWKQS RUEBREKRXJIRIUHFHQW VWXGLHV SDUWLFX(
EDVHG RQ '1$ DQDO\VHY RDYBMEKRZOS RKEQYGLITHUHQWL

DWHG LQ ERWK WKH QXFOHDU DQG RUJDQHOOH JHQRPHV &KHQ
WKHUH DUH QR UHSUR@XBWY ¥ H [E DU ULOWES\R DP@ QYDWHG ULFH

2 VDWRXD 9DXJKDQ DQG ORULVKLPD UX¢;SRRRSDUHG ZLWK

2 QLYPDW ORZHU JHQHWLF GLYHUVLW\ D ORZHU QXPEHU RI KF
RXWFURVVLQJ UDWH W R DQG KLJKHU ¢([DWLRQ LQGH[ LQ
LWV EHLQJ SUHGRPLQDQWO\ LQEUHG %DUELHU . XURGD HW
VWXQW YLUXV UHVLVWDQFH KDV EHHQ IRXQG LQ WKLV VSHFLH
FXOWLYDWHG ULFH &KDQJ HW DO %UDU DQG .KXVK

.XURGD HW DO
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yLJ JORZHULQJ WLPHIRDZURIG SRFRQ 2

QLYDDRG FXOWLYDWBWRQPHKH 9LHQWLDQH

30DLQ RI /DRV )ORZHRUIUXI LG ERRFED R |

QLYDWNH UHFRUGHG DW D VZDPS LQ 7KRQJ 0DQJ DQG
URDGVLGH GLWFK LQ 1DORP YLOODJH UHVSHFWLYHO\

2 RIILFLQDOLYV

2 RI(FL@BQIUIMQRPH 7DEOH )LJ & KDV D ZLGH GLVWULEXWLF
,Q /IDRV WKLV VSHFLHV KDV EVAWAQLBWFRIUKIDE® RRXDIXD BVIRYLQFH
LQ 3KRQHKRQJ 'LVWULFW RDE\HGMLEIQWMFXU DYQ®ED 5@ \DDSK D QJW
'LVWULFW Rl 6DYDQQDNKHWQ3UBYEBRH QG D$ 5 S D GIHRE HVR DADD

W LV UHSRUWHG WR ARZHU LQ HDU QRI$RIKMDWY¥BOD\5DR HW DO
IRXQG LQ IXO0O VXQOLJKW DQG RFFDVLRQDOO\ LQ KDOI VKDGHC
IURP IRUHVW PDUJLQV WR RSHQ JUDVVODQG DQG IURP VHDVRC
HQYLURQPHQWY ,WV KDELW Rl KHUEDFHRXV FOXPSV FDQ SURG)
DQG ORULVKLPD 7KH &KLQHVH QDPH RI WKLV VSHFLHV LV 2P
WKH UHDVRQ IRU WKLV FRQ QR VRDFLRDDH/ EHHFQ HRXIQ 6 WD LQV R
KDYH D KLJK OHYHO Rl UHVLVWDQFH WR VHYHUDO SHVWYV DQG |
%URZQ SODQWKRSSHU UHVL¥WOQ FHQUDW PYH QKW U YGWJ Bl UQ HRE
WR ULFH DQG OLQHV IURP WKLV FURVV KDYH EHHQ UHOHDVHG |
CKXVK

2 JUDQXODWD

2 JUDQX'ODMRRPH 7DEOH )LJ ' LV GLVWULEXWHG ZLGHO\
/DRV LW LV IRXQG PDLQO\D® WKIH R®R USDKHNWLEF 00 D U AP XWK H S L
RI /XDQJ 3UDEDQJ 2XGRP[D\ DQG ;LHQJ .KRXDQJ LW KDV DOVR
VRXWKHUQ SURYLQFH RI 6HNRQJ $SSD 5DR HW DO 7KLV VS
LQ VKDGHG XSODQG IRUHVWHG KDELWDWYV LQ KLOO\ DQG PRXQ
W LV SKRWRSHULRG LQVHQVLWLYH DQG ARZHUV \HDU URXQG
DQG WKH DZQV DUH OHVV WKDQ PP ORQJ 9DXJKDQ DQG ORUL
RI JHQHWLF GLYHUVLW\ ZLWKLQ SRSXODWLRQV DQG KLJK GLIIH
KDYH EHHQ UHSRUWHG *DR HW DO LW LV YHU\ GLI,FXOW W
ZLWK ULFH KDYH EHHQ UHSRUWHG WKURXJK WKH HPEU\R UHVF>

.XURGD HW DO



2 ULGOH\L

2 ULGO®HALJHQRPH 7DEOH )LJ I(QKOWOE HHYLQHORL
LQ &KDPSDVVDN 3URYLQFH LQ VRXWKHUQ /DRV $SSI
JURZLQJ LQ VKDGHG FRQGLWLRQV XQGHU EDPERR D
WKH ZDWHU zZDV JHQHUDOO\ VWDJQDQW ,W LV UHSR
YHU\ IHZ HUHFW SULPDU\ EUDQFKHYV DQG WKH VSHFLI
OHDYHV 9DXJKDQ DQG ORULVIQLPW YHU\ ®HREZGDRERSGXF
PDLQO\ WKURXJK UKL]JRPHV ZKLFK UHPDLQ GRUPDQV
WR EH UHVLVWDQW WR VWHP ERUHUV

‘HHG\ ULFH

,Q /IDRV ZHHG\ ULFH $$ JHQRPHIWIBDE CRHDCDOMLAY D )

VSRQWDQHMHQHUDOO\ WKH UHVXOW RI LOQOWHUVSHFL
FXOWLYDWHG ULFH :HHG\ ULFH LV FRPPRQ LQ WKH
WKH FRXQVWZUW XKHRIERDQLYMDUWD I[IUHTXHQWO\ REVHUY
HW DO 6HYHUDO SRSXODWLRQV ZKLFK DSSHDU
ZLOG DQG FXOWLYDWHG ULFH KDYH EHHQ REVHUYF
WKRVH IRXQG LQ ERWK ZLOG DQG FXOWLYDWHG ULF
DWH IRUPV UHVHPEOHG WKH FXOWLYDWHG IRUPV L(C
OHQJWK DQG ZLGWK DQG LQ JURVV PRUSKRORJ\ $I"
FKDUDFWHULVWLFV GLIIHU PDNLQJ GLVWLQFWLRQ H
EH IRXQG LQ DQG DURXQG ULFH SDGGLHV 7KH FKDU
"HHG\ SODQWYV IRXQG LQ SDGG\ FRQGLWLRQV KDYH :
JUDLQ QRQJIJOXWLQRXV HQGRINASMWPUKNG LNHODIHWY &Z |
SDQLFOH VKDSH ,QWHUVSHFL¢{F K\EULGL]DQLRQUDBH"
DOQL UX¢{SRVRFFRPPRQ :HHG\ ULFH KDV VXFFHVVIXOO)
F\WRSODVPLF PDOH VWHULOH OLQHV IRU K\EULG UL

2 UXILSRIJRQ RQ@LHHED ULFH LQ WKH 9LHQWLDQH 30l

'LVWULEXWLRQ DQG HFRORJ\

ORVW SUHYLRXV ¢HOG REVHUYDWLRQV RI ZLOG ULFH
VKRUW SHULRGYVY ORULVKLPD HW DO

WHUP ¢HOG VXUYH\V IRFXVLQJ RQ DUHDV RI ULFK EL
VXVWDLQDEOH FRQVHUYDWLRQ RI ZLOG ULFH ELRGL
WLDQH 30DLQ LV DQ DUHD RI SDUWLFXODUOWULFK G
UX¢ SRORQQLYDKH 30DLQ ZDV WKH IRFXV RI D \HDU C
VWXG\ RI WKLV ZLOG ULFH LQ

*HRIJUDSK\ DQG FOLPDWLF FRQGLWLRQV RI WKH 9LH(
7KH 9LHQWLDQH 3ODL@RFDWMK LQ FHQWUDO /DRV
OHNRQJ 5LYHU WR WKH VRXWK DQG E\ PRXQWDLQV W
30DLQ DFFRXQWYV IRU DERXW Rl WKH WRWDO DUHD
WRSRJUDSK\ RI WKH DUHD XQGXODWHYV IURP WR

'LYHUVLW\ RI ZLOG DQG ZHHG\ ULFH
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)LJ BUHFLSLWDWLRQ DQG WHPSHUDWXUH DYHU
DJHG E\ PRQWK RYHU WKH SDVW \HDUV RQ
WKH 9LHQWLDQH 30DLQ RI /DRV

5LYHU LV WKH PDLQ ULY HU WRKDIWK DXDW DUFRIR AK W KR
FRPSOH[ SDWWHUQ RI W U L EHXRDLWPLCHYHDRIRWY K H. & @ DALRX
GHVFULEHG DV KXPLG WURSLFV FRQWDLQLQJ WZR V
ODUFK DQG D ZHW PRQVRRQ VHDVRQ IURP $SULO W

'LVWULEXWLBRIRSRQRBQ QLYDUD
2U\]D UX¢BRBRIL YDWH FRPPRQ WKURXJKRXW WKH 9LH
VLWHV Rl ZLOG ULFH SRSXO0DW¢{ 8RIRIPDRORIW Y VXDV L
KDYH EHHQ UHFRUGHG 2LUX ¢, SERKRQODMDLIVRYM RHG WK
30DLQ ,Q FRQWUDRVWLSBREBDPMMLERD\VIRXQG DGMDFHC
7KH SRSXODWMLROPRRDQLYDHWWH JHQHUDOO\ IRXQG V
IURP HDFK RWKHU E\ GLVWDQFHV Rl DW OHDVW P
ER?KUX¢SRIFEQLYSREXODWLRQV ZHUH IRXQG LQ GLII
VZDPS LQ WKH YLOODJH RI 1RQJERXD LQ :D\WKDQ\ 'L

+DELWDW GLIITHUHQFHV
7KH KDELWDW BLUXYSIREFEQ RYDMWAHFW WKH GLIITHUH
ZDWHU FRQGLWLRQV WR ZKLFK2WHEX DRIHRQ B Q S VDG V
ZKHUH ARRGLQJ LV WR D GHSWK R XSIWRLIYPREXWUYV F
LQ KDELWDWYV ZKHUH WKH ZDWHU GHSWK2 LQ WM WE R
SRSXODWLRQV DUH DVVRFLDWHG ZLWX DR QXBIRIQ O D
DVVRFLDWHG ZLWK SHUHQQLDO VSHFLHYV

2U\]D UX(ISRIJRRQG LQ WKH SODFHV ZLWK WKH JL
2 QLYDWDRXQG LQ DUHDV ZKHUH WKH ZDWHU LV VKL

'LYHUVLW\ RI ZLOG DQG ZHHG\ ULFH



)LJ 9LHZV RI WKH KDELWDW RI ZLOG ULFH SRSXODWLRC
VHDVRQ2US$]D UXILZDMREVHUYHG LQ D GHHSZDWHU DUHI

7KRQJ 0DQJ YLOODRJH) DQEDWHIRXQG LQ D VKDOORZ ZDWHU
DUHD LQ 7DQJNKRQJ YLOODJH

.XURGD HW DO



PRVW RI WKH ZDWHU VR XU RIS X QDKDLER@WOIWX Y, SBUFED G |

IRP QLYDBMHDVRQDO AXFWXDWLRQV LQ ZDWHU OH>®
DIIHFW WKH GLVWULEXWLRQ RI ZLOG ULFH 1R SRSX!
RU DORQJ PDLQ ULYHUV UHODWLYHO\ KLJKHU ZDWH
EH UHVSRQVLEOH IRU WKLYV

,Q UHODWLRQ WR WKH VLWH FKDUDEWBHXJYRIRY
SRSXODWLRQV ZHUH IRXQG LQ GHHS VZDPSV ZKHUH
FRQWUDVEY QLY®RM REVHUYHG LQ URDGVLGH GLWFK!
ZDWHU LQ WKH ZHW VHDVRQ 2WKHU VWXGLHV DOVR
ZLOG YLOHYDWH DGDSWHG WR XQVWDEOH WUDQVLHC
QLDO W\SHV RI ZXOSRUREMELHU

7KH PHDQ SRSX®@DWIXRS RDNEIRRQG WR EH JHQHU
WKDQ@ IRLYBOWKRXJX DOQISWHOKODWLRQV ZHUH OHV\
DUHD RI WXIBBREBXODWLRQV ZHUH IRXQG LQ SDV
KDBHYHUDO YHU\ ODUJH SRSXODWLRQV ZHUH DOVR I}
1RQJIJNKRD\ LQ 7KRXODNKRP 'LVWDQEW RI MBI GRERQ
DW 6DODNKDP YLOODJH LQ +DG[DLIRQJ 'LVWULFW RI
WKDW WKH 9LHQWLDQH 30BLY FPRYVPRIUGEVI DYRS B HERGH
WKD® WRYPRODXODWLRQV

/LIH KLVWRU\ WUDLWYV
7KH OLIH KRV\WRVR@® RA ¢ SRQRWKH 9LHQWLDQH 30DL!
GLIIHU LQ D QXPEHU RI ZD\V ,Q UHIHUHQFH WR UHS
UDLQ\ VHDVRQ SODQWV IURP FORQUX3E8 RBGHMHIBNVLRK
)L $ ZKHUHDV RQO\ VHHGREWH UY HIBL MBRYEXOLIDM VR
)L % OD[LPXP SODQW KHLJKW DW WKH ARZHULQJ
2 UX.S®RBRODWLRQV ZKHUHKRDQ LR®RDX O DRV LRION UH
KHLIJKW RI FP 30DQW KHLJKW UHAHFWV WKH DGD
ZLWK GLIIHUHQW ZDWHU OHYHOV

7KH ARZHULQJ SHULRG Rl WKH WZR VSHFLHV LQ "
GLITHUHQW 2* HQQN®®DO@WY ARZHU IURP -XO\ WR 1RYHFP
SODQWYV UHDFKLQJ PDWXULWVAE XX G R GR@WN PAERZAH U (
WKH HQG Rl 2FWREHU WR WKH HQG RI -DQXDU\ ZLW
GXULQJ '"HFHPEHU )LJ 2 $IX¢ISBIB@QMWYLOURGXFEH FX
HDFK QRGH IRU WKH QH[W JHQHQ DYWILRBK HZK B Q B DL &
ARZHULQJ HYHQ LQ DUHDV ZLWK D IDYRUDEDH PRL'
QLYBWD QWY DOORFDWH WKHLU HD HWX SRIBEEIX W VQR D\
DOORFDWH HQHUJ\ UHVHUYHV IRU ERWK VHHG SURG

+XPDQ LQIOXHQFH

7KR UX¢SRQRQLSRBXODWLRQV RQ WKH 9LH @WLDRQH :
QHDU URDGY DQG SDGGLHV ZSQURPRIEXWEH®LR QR IDW
RI VKW X, SBRBXODWLRQV ZHUH IRXQG FORVH WR UR
VSHFLHV ZHUH DOVR IRXQG DW WKBR HXIH\BRBEQBH

'LYHUVLW\ RI ZLOG DQG ZHHG\ ULFH
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)LJ 9LHZV Rl WKH UHSURGXFWLYH V\VWHP RI ZLOG ULFH
RI WKH UDLQ\ VHDVRQ $ ERWK FORQH DQG VHHG SURSD
LQ DQUXILSBRSXODWLRQ 7KRQJ 0DQJ YLOODJH DQG % |
SURSDJDWLRQ REYHQYHMBBEBXOQWLRQ 3KRNKDP YLOODJH

.XURGD HW DO



7DEOH /RFDO QDPHV DQG PHDQ\]RJIJUKILSFIRQLYDRPG ZHHG\
ULFH RQ WKH 9LHQWLDQH 30DLQ RI /DRV

1DPH 6SHFLHV OHDQLQJ
1\DD NKDZ N\HH QRN R2U\UXIQSWOIBR WKDW FRPHV IURP ELUG G
1\DD NKDZ QRN 2BD UXIYBBDRRR HDWHQ E\ ELUGYV

.KDZ PDD Q\HHQ :HHG\ ULFH

1\DD NKDZ N\HH QRN SHR®2 2UX]ID SBIMTEU WKDW FRPHV IS@PVZLOG
VSS GURSSLQJV

1\DD NKDZ N\HH QRN NKRZ2 2WX])DS@LIFBU MW KDW FRPHV IURP ZLO
BWUHSWRSHOGDRSSLQJV

1\DD NKDZ QRN SHG R22J\ 1DX [LISYRIRE H D YWOIIWES

1\DD NKDZ QRN NKDZ REU\UX IQ SWIMED H D 8WH I QHEBWARSSH O O D

WLRQV DQG 2 EUYBRB®XODWLRQV UHVSHFWLYHO\ ,Q
ULFH DQG ZLOG ULFH DUH V\PSDWULF VSRQWDQHRX
DQG FXOWLYDWHG ULFH $OWKRXJK VRPH SRSXODWI|
DUHDV WKH HIIHFW RI KXPDQ KDELWDWLRQ LV WR F
RFFXSLHV WR RWKHU XVHV

7KH UHODWLRQVKLS EHWZHHQ ZLOG ULFH DQG KXPDQ

$ZDUHQHVV DQG QDPLQJ RI ZLOG ULFH

ORVW RI WKH /DR IDUPHUV DUH DZDUH RI WKHLU HQY
WKH QDWXUDO YHJHWDWLRQ DQG WKH ZLOG ULFH 7I
YLHZHG LQ YLOODJHV LQ RWKMHGOWHRQE\HL DQBIUFORL @LX
ORFDWLRQ LQ UHODWLRQ WR WKH YLOODJH 7KH RQ(
OLYLQJ ZLWKLQ NP RI WKH FDSLWDO FLW\ 9LHQWLI
ZDV DZDUH WKDW ZLOG ULFH LV WKH DQFHVWRU RI |
IRUP RI D VWRU\ UHODWHG WR KLP ZKHQ KH ZDV \RX
UHFRJQL]JHG ZLOG ULFH WR EH 3D IDYRULWH JUDVV IF
PRQ RQ WKH 9LHQWLDQH 30DLQ

:LOG ULFH DV D IDPLQH IRRG LQ WKH SDVW
7KH SHRSOH RI $VLD KDYH D KLVWRU\ RI FROOHFWL
VXPSWLRQ 2ND +DUODQ 'LVEXVVLRQV ZLWK
9LHQWLDQH 30DLQ UHYHDOHG FOHDU PHPRULHV RI Z
;RNQ\DL YKQODLWHD ZHOO NQRZQ YLOODJH HVWDE
DJR $ UHVSRQGHQW LQ WKH YLOODJH UHODWHG WK
ULFH LQ WLPHV RI IDPLQH 7KH KDUYHVWHG VHHGYV Z
ULFH ZzDV ERLOHG RU VWHDPHGYIRUOPREWKRSWNVRD OL
R UX¢{SRRRGULQJ DERXW KD
.KRNVD 1DYDYKMLIO@OQBUHDQW ZDV WKH KHDG RI
PRYHG IURP WKH QHLJKERULQJ YLOODJH RI 1DYD\ +

'LYHUVLW\ RI ZLOG DQG ZHHG\ ULFH



WR KLP RI WKH FROOHFWLRQ DQG FRQVXPSWLRQ RI ZLOG ULFH |
YLOODJH RI 1DYD\

1DQJRPJIDR7KIHOIO@PRUPDQW ZDV WKH KHDG RI D \RXQJ PHQTYV
DQG WKH YLOODJH KDV D KLVWRU\ RI PRUH WKDQ \HDUV $F
ZLOG ULFH VHHGY ZHUH FROOHFWHG DQG HDWHQ XQWLO \HDU
UHSRUWHG WR KDYH VWDELOL]JHG :LOG ULFH ZDV KDUYHVWHG
$IWHU KDUYHVW WKH SDQLFOHV ZHUH VWULSSHG RI WKHLU VHI
DQG HDWHQ 1HDU WKH YLOOD JHXZBRERGDUQH BREKODKOLRQ R

KD

1RQJKHR YKBAMIRUPDQW ZDV WKH KHDG RI WKH YLOODJH
IURP DQRWKHU GLVWULFW VHYHUDO GHFDGHV DJR +LV JUDQGS
LQ WLPHV RI IDPLQH WKH\ KDG KDUYHVWHG ZLOG ULFH XVLQJ I
D PRUWDU DQG HDWHQ WKH NHUQHOV

6KLWKDQQXPLYLYIGDIBIH LV LQ D UH\RGGH PWADODIBUHD +RZH
ZKR RULJLQDOO\ OLYHG LQ WKH VRXWKHUQ SURYLQFH RI &KDPS
ULFH XVH LQ VRXWKHUQ /DRV +H UHSRUWHG WKDW YLOODJHU"
ZLOGBILWALQJLQJ D EDVNHW RYHU WKH SDQLFOHV 7KH\ DWH WK
VRPHWLPHV XVHG LW WR PDNH QRRGOHV $FFRUGLQJ WR WKH LC
ZLOG ULFH ZHUH DFFHSWDEOH ,W ZDV UHSRUWHG WKDW ZLOG LU
XQWLO DERXW \HDUV DJR ZKHQ SURGXFWLRQ RI WUDGLWLRQ

%DVHG RQ WKHVH UHSRUWYV LW DSSHDUV WKDW SHRSOH LQ
LQJ ZLOG ULFH XQWLO DERXW \HDUV DJR +RZHYHU WKH YLO
WR LQGLFDWH ZKLFK Rl WKH ZLOG ULFH VSHFLHV ZDV WKH VRX
WKH SDVW ,W LV RFFDVLRQDOO\ VWLOO HDWHQ RXW RI FXULRYV
ZLOG ULFH SRSXODWLRQV RQ WKH 9LHQWLDQH 30DLQ WR EH D
YLOODJHYV

7KH FR HYROXWLRQ RI EXIIDOR DQG ZLOG ULFH
7KH ZDWHWKEDD®R EXEDIDULNYH WR WURSLFDO $VLD 7KH DYHUD
EXIIDORHV SHU SHRSOH LQ /DRV LV WKH KLIJKHVW RI1 D¢
‘DWHU EXIIDORHV QHHG DFFHVV WR ZDWHU LQ ZKLFK WR LPPHU
WHPSHUDWXUH 6ZDPSV DQG URDGVLGH GLWFKHV ZKHUH ZLOG
SUHIHUUHG SODFHV IRU ZDWHU EXIIDORHV WR LPPHUVH WKHP V|
2Q WKH QRUWKHUQ SDUW Rl WKH 9LHQWLDQH 30DLQ LV D SD
KD FRQWDUR{HRXKREBK LV FDOOHG 1RQJ .KRXD\ RU 3ZDWHU |
VZDPS ~ 9LOODJHUV OLYLQJ PHDWER & RY W& RWNGE WKW KN/ VEDP S
ZDWHU EXIIDORHV DQG WKH GHYHORSPHQW RI ZLOG ULFH VXJJ
UROH Rl WKH ZDWHU EXIIDOR LQ WKH GLVWULEXWLRQ RI ZLOG
EXIIDORHV FDQ RIWHQ EH VHHQ JUD]LQJ RQ ZLOG ULFH )LJ
LPSRUWDQW IRRG IRU WKHVH DQLPDOV D IDFW WKDW LV ZHOO
JUD]JLQJ PDWXUH ZLOG ULFH VHHGV DQG PRYLQJ IURP VZDPS V
GLVSHUVH WKH VHHG WKURXJK GXQJ DQG KRRYHV WR QHZ KDEL
RFFDVLRQDOO\ IRXQG JHUPLD D'WHQH DB % BBV \E R | EHOR B\RE L R W
DQG FR HYROXWLRQDU\ UHODWLRQVKLS EHWZHHQ ZDWHU EXIID
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)LJ &URVV VHFWLRQ RI W\SLFP® IP® GX WHR B G VL GH
GLWFK ZLOG ULFH KDELWDWV RQ WKH 9LHQWLDQH 30DLQ
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IDORHV PD\ EH SDUWLFXODUO\ 2P SRU\8 VBRI @ WRKZY &RV W UL E X W
GHHSZDWHU VZDPSV +RZHYHU FDWWOH GXFNV DQG JRDWYV PI
GLVSHRVIQYWKDW RFFXUV LQ VKDOORZHU GLWFKHYV DQG SRQG
GR QRW VSHQG WLPH LQ GHHS ZDWHU

JLVKHULHYV DQG ZLOG ULFH DQG ZLOG ULFH KDELWDWYV

JLVK SURGXFWLRQ LV DQ LPSRUWDQW DFWLYLW\ SDUWLFXODUC
SURYLGH RQH RI WKH PDLQ VRXUFHV RI SURWHLQ IRU D ODUJH
WLRQ ,Q /DR YLOODJHV FRPPRQ XVDJH UXOHV VXFK DV WKH S
UHJXODWLRQ RI ¢VKLQJ PHWKRGY DUH HVWDEOLVKHG IRU HDF¥
IRU WKH FRQVHUYDWLRQ RI QDWLYH ¢VK DQG WKH UXOHV DSSO
DGXOWKRRG 7KHUH LV DQ LPSRUWDQW UHODWLRQVKLS EHWZH
'LOG ULFH SRSXODWLRQV IXQFWLRQ DV D QXUVHU\ IRU \RXQJ ¢
D KLGLQJ SODFH IURP SUHGDWRUV )LVK SURYLGH QXWULHQWYV
WKHLU H[FUHWD 5RDGVLGH GLWFKHV DQG VZDPSV VHUYH DV D
PRYH IURP WKHLU GU\ VHDVRQ KDELWDW WR ZLOG ULFH KDELW
ZHW VHDVRQ 7KH FRQVHUYDWLRQ Rl VXFK ZHWODQGV VHUYHYV
WKH ZLOG ULFH SRSXODWLRQV DQG LQ KHOSLQJ VXSSRUW WKH
30DLQ RI /DRYV

6XVWDLQDEOH FRQVHUYDWLRQ RI ZLOG ULFH ELRGLYHUVLW\

:LOG ULFH DV D KRVW RI SHVWV DQG GLVHDVHYV

:LOG ULFH LV D KRVW RI VHYHUDO URBEN FER/MDVRRQDKBLVHDVHV
LV RQH RI WKH LPSRUWDQW SHVWV RI ULFH LQ /DRV WKDW DSSt
FDQFH LQ UHFHQW WLPHV 1RW RQO\ FXOWLYDWHG ULFH EXW D¢
VXFR DUX¢,SRIORQR ZHHG/NHNUMV¥KDDKBE UHQERNUWHQWLDO KRVWYV RI1 JDC
PLGJH GXULQJ WKH GU\ VHDVRQ

‘HHG\ ULFH

6SRQWDQHRXV LQWHUVSHFL¢F KAEWD @\QEHW ZHIQR FXOWLYDWHG
2U\]VSHFLHYLYD@OG UX¢; SRRRQYHQ FDOOHG ZHHG\ ULFH )LJ $ ¢
DUH Rl FRPPRQ RFFXUUHQFH LQ WKH VRXWKHUQ DQG FHQWUDO
FXOWLYDWHG ULFH FDQ H[FKDQJH JHQHV IUHHO\ 7KH JHQH ARZ
ULFH UHGXFHV WKH TXDOLW\ DQG TXDQWLW\ RI FXOWLYDWHG UL
YLHZ ZLOG ULFH DV DQ DJJUHVVLYH ZHHG ZKHQ LW LQYDGHV W
UHFHQW WLPHV WKH VLIJQL,FDQFH RI ZHHG\$ULFH RQ WKH 9LH
UHDVRQ IRU WKLV GHFOLQHQK\D WEG A WKH RIHODWYYBEBYHEBRSPF
DQG GLVWULEXWLRQ RI VHHG RI LPSURYHG ULFH YDULHWLHV W
DUHDV RI /DRV $OWKRXJK WKH JHQH ARZ IURP ZLOG ULFH WR F)
DW KLJK IUHTXHQF\ LW LV GLI¢FXOW WR UHPRYH ZHHG\ ULFH R
ULFH YDULHWLHV )RU IDUPHUV ZKR RZQ SDGGLHV QHDU ZLOG |
PHQGHG WKDW ULFH VHHG EH FKDQJHG IRU EHWWHU TXDOLW\ V
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yLJ 9LHZV Rl ZHHG\ ULFH LQ ZLOG ULFH KDELWDWV $
FKDUDFWHULVWLFV RI DZQOHVVH @QREPEHMWRN WHIHBN DQG Ol
SHU SDQLFOH % WZR FOXPSV Rl ZHHG\ SODQWV VKRZLQ.
RI KLJK VWDWXUH DQG WKHLU QHFNV RI VSLNH ZHUH EHQC(
IHUWLOLW\ DQG ZHDN VKDWWHULQJ WUDLWYV
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*HQHWLF HURVLRQ RI ZLOG ULFH
$OWKRXJK ZLOG ULFH LV FRPPRQ DFURVV WURSLFDO $VLD SDU
BRXWKHDVW $VLD LQ PDQ\ DUHDV WKH UDSLG HFRQRPLF GHYH
GHYHORSPHQW WKDW LV WDNLQJ SODFH LV DOWHULQJ WKH QTC
QDWXUDO KDELWDW RI ZLOG ULFH 7KH LPSDFW RI VXFK GHYHO|
LQ 7KDLODQG ZKHUH RYHU D WHQ \HDU SHULRG WKH UDWH RI
RI SRSXOPRWIHRQUDWH KDV EHHX HXWSRORH @IRW IRU
QLY D&MW R $PRQU\ZWISHHENHY IRXQG [2Q UXBRSRUIWQLY DOVR
DQG QLYWKDW DUH DW JUHDWHVW ULVN RQ DFFRXQW RI WKHLU
LQ DJURHFRV\VWHPV ZKHUH KXPDQ DFWLYLW\ LV IUHTXHQWO\ R
2Q WKH 9LHQWLDQH 30DLQFRIONYRYDWDRQHL @ FIDVOAR EDB\ELR Q
LUULJDWLRQ GHYHORSPHQWPHQ® \$HRIMIHHQWWL I DVOBDHHI A HFHIGIRS
7KHVH GHYHORSPHQWY DUH GHVWUR\LQJ WBHKRQROWXUDO ZLOG U
RI WKH DUHD RI VZDPS FRQWDLQLQJ D ZLOG ULFH SRSXODWLRQ
NP IURP WKH FDSLWDO 9LHQWLDQH KDV EHHQ FRQYHUWHG
GHFDGH 6RPH ZLOG ULFH SROXKPOQWLBQM KQ YWHKEHHEBHEWBR\H (
UHFHQW ODQG GHYHORSPHQW LQLWLDWLYHV )LJ $ % ,UULJD
ZLOG SRSXQD@LRMWMIRHQGDQJHULQJ WKHVH SRSXODWLRQV DQG
WKUHDW WR WKH HFRORJLFDO UHSODFHPHQW RI WKHVH VSHFLE

&RQVHUYDWLRQ RI WKH ZLOG ULFH UHVRXUFHV RI /DRV
JRU FXOWLYDWHG ULFH JHQ HEBRENWH DY BWLHRQ OMEQBWRBQDO [
LQWHUQDWLRQDO FHQWHUV 7KHVH JHQHEDQNYV DUH DOUHDG\ !
FRQVHUYDWLRQ RI WKH /DRRVULID/Q DB QWIWREGDIHFREWEN EWMB ULFF
([ VLMRQVHUYDWLRQ FDQ EH HIIHFWLYHUR]DWKH FRQVHUYD)\
VSHFLHV DQG DV DQ LQVXUDQXHWLRIL QQWNVEKRISZXIODWV L-RRYZ &N W
VRPHW\]PSHFLHYV FDQQRW EH MG WILXRMWHOX BDUQM/BXQBGO\ WU XH
IRU ORZ VHHG SURGXFLQJ RXWFURVVLQJURYERIRXFK DV VRPH
7KHYWB\]DSHFLHV UHTXLUH ODUJH SRSXODWLRQV WR PDLQWDLQ
LQ VARV HUYDWLRQ LV D PR U HHJ SSERRBUH DYWHVD 8 QUIRIIFKXW K D Q
PDWHULDO 7KH JHQHWLF G\QDPLVP RI QDWXUDO SRSXODWLRQ)
YDWLRQ LQ @ MVERN RRTKXHQWO\ DWWHPSWV KDYH EHHQ PDGH W
VLWRQVHUYDWLRQ VLWH LQ /DRV 7KLV EHJDQ DW 7KRQJ 0DQJ
30DLQ LQ 7KLV VLWH ZDV HVWDEOLVKHG DIWHU GLVFXVVLR
UHSUHVHQWDWLYHV RI WKH /DR OLQLVWU\ RI $JULFXOWXUH DQ
-DSDQ 7KH VLWH LV D SRQG RI DERXW KD DQG LV VXUURXQGF
ODWLRQ JHQHWLF REVHUYDWLRQV RI WKLV ZLOG ULFH SRSXOD
RQ UHSHDWHG VXUYH\V VLQFH WR HOXFLGDWH WKH G\QDPLF
WKH 9LHQWLDQH 30DLQ B6RPH RI WKH ZLOG ULFH REVHUYDWLR
EDVHG RQ WKHVH VWXGLHV /DRV LV ULFK LQ GLYHUVLW\ RI WK
¢YH VSHFLHV RU\WKXHF RG22 LQUDPRYD 2 UX¢SRJRQ 2 RIGFL
QDOLV 2 W@ G DHDIRXWIWLL G OWKDW LV IRXQG OHDVW IUHTXHQWC
WKDW QHHGV WKH PRVW LPPHGLDWH DWWHQWLRQ WR SUHYHQV
WKH FRXQMW WEREWHUYDWLRQ IDFLOLWLHY WKDW KDYH EHHQ HV
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yLJ $Q H[DPSOH RI KDELWDW GHVWUXFWLRQ RI D ZLOG
QHDU 9LHQWLDQH &LW\ 6DSKDQPXN YLOODJH $ -XQH
YHPEHU
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