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Abstract

6HOHFWHG UHVXOWY IURP UHVHDUFK RQ ODQGVFDSH DQG IXQFWLRQDO

EDVLQV LQ 6HUELD DUH SUHVHQWHG LQ WKLV SDSHU )LUVWO\ WKH VLW
DUH DQDO\JHG IROORZHG E\ DQ RYHUYLHZ RI WKH VXFFHVV RI SODQWH
LQ WKH SURFHVV RI ELRORJLFDO UH FXOWLYDWLRQ E\ DIIRUHVWDWLRQ
XVHV RI UHFODLPHG GHSRVROV DQG RI QHZO\ FUHDWHG ODQGVFDSHV LV
SURGXFWLRQ RI ELRPDVV IRU HQHUJ\ LQ VKRUW URWDWLRQ SODQWDWLRQ
ODQGVFDSHVY DQG HFRVA\VWHPV DIWHU FRDO H[WUDFWLRQ E\ RSHQ FDVW F
FXOWLYDWLRQ E\ DIIRUHVWDWLRQ FRQILUPV WKH WKHVLVY RQ WKH IHDVLI
WR FUHDWH H[WUDRUGLQDU\ DQWKURSRJHQLF IRUHVW HFRV\VWHPV ULFK
WKDW DUH VXLWDEOH LQWHU DOLD IRU UHFUHDWLRQ DQG HQHUJ\ ELRPL
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3)tVS%YHN S)LQidt Y\EUDQpP YiVOHGN\ ] Yi]JNXPX NUDMLQ\ D MHMtFK IXQN

XKHOQIiFK SiQYt Y 6UEVNX 9 SUYQt iVWL SUiIFH MVRX DQDO\]RYiQ\ S)tURGQt
SRWp ~VS%&E&QRVW YiVDGE\ MHKOL QDWIiFK L OLVWQDWIiFK G)HYLQ SRXCLWIiFk
D NRQH Q% PRCQRVW PXOWLIXQN QtKR Y\X¢cLWt UHNXOWLYRYDQiFK S G GHS
SUR ~ HO\ UHNUHDFH D SURGXNFL HQHUJHWLFNp ELRPDV\ YH YiIiVDGEiFK V NU
Y\X¢LWt NUDMLQ\ D HNRV\VWpP QRY% Y\WYR)HQIFK SR W%CE% XKOt Y SRYUI
UHNXOWLYDFL ]DOHVQ%QtP SRWYU]XMH WH]L R UHDOL]JRYDWHOQRVWL WU
MHGLQH Qp DQWURSRJHQQt OHVQt HNRV\VWpP\ V ERKDWRX ELRORJLFNRX U
MVRX PLPR MLQp YKRGQp L N UHNUHDFL D N SURGXNFL ELRPDV\ SUR HQHUJ

.H\ ZRUGRSHQ SLW FRDO PLQHVY ODQGVFDSHV ELRORJLFDO UH FXOWL
SODQWDWLRQV ELRPDVV IRU HQHUJ\ 6HUELD

1. Introduction
VRXWKZHVW Rl %HOJUDGH *HRORJLFDO FR

,Q 6HUELD FRDO LV WKH PDMRU H Q&HBIR WLMZV P\DXALKMLLEDGH DIR® H[SORLWDWLRQ
WKH EDVH RI LQGXVWULDO DQG HFRERPH FMKDYH O RGIMHIQN .RRXEDUD %DVLQ )LJ
FDORULH FRDO 2 OLJQLWH LV WKH ORYQWWHJ®DN. FDHHN) HHWDRFWHG H[FOXVLY
LWV VKDUH LQ JHRORJLFDO WRWDRLQUBYHUXHFKLUHVXMMG LQ PXOWLSOH C
HYHQ RI WKH H[SORLWHG SDUWV KIH BIQ\L IDFOEP HDQWQ LWWEUDVWLF FKDQJH R
VXSSOLHV DUH FRQFHQWUDWHG LQ MHYHUDQGEB¥RYVWWRIHENLEX XQDYRLGDEOH
WKH PRVW VLJQLILFDQW LV .ROXEDWRD OLJQLWH H[WUDFWLRQ DUWLILFLWDO VW
WDLOLQJV LPPHQVH KROHV 2 FUDWHUV
7KH .ROXEDUD OLJQLWH EDVLQ ZDV | RK PHiWE DEW MRKH G RV IMKLWRH GHVWUR\HG VR
DQG FDUERQDWLRQ RI SODQW PDWRUODNH\WRFFRROVQIQIGQRWKHU DUWLILFLDO
VZDPSV DQG ODNHV RI WKH 7HUW L DRRP SW HW HIOR FQMZHIGP D JMPR1 WKH GLVWXUEHG
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$V WKH UHVXOW RI GLIIHUHQW PLQLIQHOGF WIL OIDWQIGH?PDEDSHFHRWODY ZHOO DV
RSHQFDVW PLQLQJ DQG GHYHORSPHEWORIFDYGRQWRILHWFXXKWVYDWLRQ VWDU
UHJLRQ KDG EHHQ UHSHDWHGO\ GDPRUBG DQG WUDQVIRUPHG
ZKLFK VHULRXVO\ DIIHFWHG WKH ODQGVFDSH-V QDWXUDO EDODQFH
DQG YLVXDO FKDUDFWHULVWLFV OIKH QUGFAWYMLWKBQJIJHVYUH FDUULHG RXW
SURFHVVHV DQG FRQVHTXHQFHV UMTKH UHG SRQGDOOWHQQZRHUNADQ\ WKDW WKH
RQ UHKDELOLWDWLRQ L H UHYLWDPRXIDWGLKQRWUMHFXS® W EYDIWLIR Y I GUHD GH)
LQ JHQHUDO ZRUNV RQ WKH PDQDJHPHIGWY RO KR GULVKHXUEHG3ROLWLFDO OH!
QDWXUDO XQLWV 2SHQ FDVW FRDSOSUPRQL®ILHVHDXQG WMXKENKAXHQWO\ VWDWF
PDQDJHPHQW RI WKH HQWLUH VSDFH: D@ ® RWHWHEKHIGHHQIRERBYHRU UHPHGLDWL
WKH FRDO GHSRVLWV S5HKDELOLWDWILRE [DAW DBVWUXFRKHUBYURBIHQ FRQVLYV
ODQG RIIHU QXPHURXV SRVVLELOLWIHBYH®DQG KBYVGRUDWLRRSNRRILO ZDV WK
WKH EHQHILW RI ERWK KXPDQ DQG GD\WREOB® FRPWPXDUMN HV $ QHZ VRLO FR
HVWDEOLVKHG DQG WKH LQWHUUXSWHG Q
2. Succesful examples of biological land WR EH EXLOW XS DJDLQ WR EULQJ EDFN S
rehabilitation %\ DGRSWLQJ ULJRURXV OHJLVODWLRQ Z
PHWKRG Rl HIWUDFWLRQ SHUPLWWHG DF
OLQLQJ KDV EHHQ SXUVXHG RQ D ODXHMWMWIQBHV L Q/RORQWILRD®D Rl VRFLDO DQ!
*HUPDQ\ IRU DERXW \HDUV {1.@&PHDYHR DBGHFWLYH RYHUEXUGHQ UHI
‘RQVFKH 7KXV LW LV QRW VWUBRQVHKHKDW *HUWRPQQ\ KDV PDQDJHG WR
ZDV WKH ILUVW FRXQWU\ WR UHFRPRUHHVKWXG LPSRHMBRRQBEHY RI PLQHG ODQ(
RI ELRORJLFDO UHFXOWLYDWLR®XLQDW KMV R/L GXGIRE HI QWMKMY LURQPHQWDO SU|
FHQWXU\ )ROORZLQJ WKLV LGHD 86%® DMXH (ADODQ & PDGH RI KD RI
WKH ILUVW DWWHPSWV IRU UHFXOWLQ® \BIXRPG DWHWDKH EHJLIQDIRIJIRUHVWYV
RI WKHWXFHQWXU\ 5HDO VFLHQWLILPJWH¥NDWKUDLQ ODKQIE/ZHUH UHFODLPHG 1

yLJ

)LJ 7KH .ROXEDUD OLJQLWH EDVLQ 2 D SDQRUDPLF YLHZ RI WKH H[SORLWDWL
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DQG FRQWUROOHG VXFFHVVLRQ ZDVREBBIQUEBIGWRRMQRY 7ZHRO\ HLIJKW RXW RI
1HZ HFRV\VWHPV DUH QRZ HVWDE O LWVK®\GUDF W UGHILHWRVEUHQYLURQPHQW SURW
WKH SRVW PLQLQJ ODQGVFDSH RQ WARHQ SBWKXDOHIR®L QD W RZADBZEUWLYDWLRQ RI
VXVWDLQDEOH GHYHORSPHQW DQGWPBIFK IZHY HO MK BUHMDVHBBUH PDQDJHG LQ <I
IXWXUH ODQG XVH 2 ZLWK PDQ\ QHHWDNKNUHELWKGZRWHADVWHU /LQGOH\ 0DQV
RI EDWKLQJ TXDOLW\ DQG \RX ZLOO DOVR VHH WKRXVDQGV RI
DFUHV RI \RXQJ IRUHVWY DQG QHZ DUTUXIAXICHV XRDWU D@ RXOM EQ %X0OJDULD E\ +
DUHDV SURWHFWHG IRU ZLOGOLIH %NKWREZBIGFWKDW WKH LPSDFW RI PLQLQJ RQ W

FRXOG EH UHGXFHG UHPDUNDEO\ LI HFRORJ
$ SDUWLFXODUO\ LQWHUHVWLQJ LGHR QWL WHUBHKBY WRHO VXK PHOW IRUWKHU GHYH
VKRUW URWDWLRQ SODQWDWLRQV 8QWGRIMSHRW BVX WRX\WIHKVW 6MW SGRMWHFWLRQ RI C
FRQGXFWHG DW WKH GLVSRVDO VEWBDQJRQJREBKI) SLQL PLOBYHY D UDSLG VKL
LQ *HUPDQ\ VKRZHG WKDW JURZWKWRQEQWPGH & XPBQOPHVDQG HDUO\ UHFXOWL)Y
IURP WR WRQHV RI WKH GU\ BXW®\HU)KDWIKQHURMROUH WKH\ VWDWH WKDV
ROG SODQWDWLRQV JURZQ HYHQ XIDEH3IN KISHYRUP BROXHO YRWIOD KDYH QXPHUR)
FRQGLWLRQV %XQJDUW DQG +*WWOWR FUHDWH D UHDVRQDEOH HQYLURQPHQ\

DPRQJ RWKHUV DUHDV IRU DJULFXOWXUH L
*HUPDQ\ ZDV QRW DORQH LQ UHYLOWHIUDWHGNVEEAGOWDSHFLDO DUHDV IRU QD!
GHJUDGHG E\ FRDO VXUIDFH PLQLQNQBQGEH ¥ WYRBREHDMWT RHQWHDYV IRU UHFUHDW
PXOWLIXQFWLRQDO XVH VR WKHUH DUH PDQ\ RWKHU
H[DPSOHV RI VXFFHVVIXO ZRUN ,Q, WEBRODIG WHRDO@NKLQYIRQJ DFWLYLW\ FRYHUV
OHJLVODWLRQ VXFK DV WKH J)HGHU D/® 6 XHM WDHE O L QK PH QR QW UROHVW HFRV\VWt
DQG 5HFODPDWLRQ $FW IURP LOEOKBYW WKGIWH ODQGVFDSH 7KH ILUVW I
DUH YHU\ JRRG H[DPSOHV RI VXFEHKPSEXQAQ\3ROVPIQEDDOLYHSHUIRUPHG LQ WKH
ODQGV DIWHU RU LQ WKH FRXUVHQRW KK HIDFG\ PLYLGW WRNV]F] 0DQ\ OH.
PLQHUDO RUHV HJ LQ :HVW 3HQOQOWV® YDQNVNY WKKAOLWYFEHUH LQWURGXFHG D(
DQG +DUWPDQ 6RXWK ,QGLDWQIRSHVUDMHW PDGE Rl WUHHV VXFK DV EODFI
OLOOHU OHGYLFN OLOHWRBNL. QDO UHG RDN ODUFK 6FRWFK SLQH
3HQQV\OYDQLD 'DYLV 2KLR )XIQWN RXWHWHWGWPS RI WKH $GDPRZ OLQH L
9LUJLQLD PLQH (ONLQV +RGJVRQ NQHGREZBER¥WG KD ZDV D VHFRQG REMHF)
7KXUPDQ DQG 6HQFHQGLYHU DORGHRWEBWURQ RIQ VDPH SHULRG 9HJHWD'
&RPPLWWHH RQ 6RLO DV D 5SHVRXUFELUHYHQIW LRWRRXR KB X WAB¥HGHY OHJXPLQR
OLQLQJ IRU &RDO HW DO 7KW SHHFW B ¥ O MMKHPHWQ WSRFLHY VXFK DV EODFN
IDUPV UHLQVWDWHG E\ DJUR PHOURGDRDINR QO PHPK XIRVOWR K\EULG 1RUZE
WKH VWDWH RI SUH PLQLQJ SURGXPRWQYW.M\Q ZDWK WKHHPIRMMWRGXFHG 6WU]\V]
XVXDO SUDFWLFH LQ OLGZHVW 86% LQ WKH SDVW 7KHUH
DUH IUHTXHQW FDVHV RI WKH UHVWWRKHD WRRH R IVRM\WRUDW FRXQWULHV LC
"ZLOGOLIHp VLWHVY QRZDGD\V 9HU\IBEBMODUHRRWERGIRRERWMHDWLF 5HSXEOLF
FXOWLYDWLRQ LV WKH WUDQVIRUP RWIFK® \RJ RSYFDWW. DH [SIDOR RWBWRIRYKH OHDGLCG
ODQGVFDSHV LQWR ZHWODQGV 9G¥YDR®KWLYDWHRQIRUOBPIQEGG8HIJUDGHG E\ FR
UHVWLQJ GXULQJ WKHLU PLJUDW L RSH HVH B £ &/IDEQIQJK HIBJ UQFWEWW UDO HFRV\"
ZD\ ,W LV EHOLHYHG WKDW WKLV DNSHFEWLRDWHREDX QY LYPWL PQQLQJ ODQGVH
LV DOVR ILQDQFLDOO\ IHDVLEOH BEMEBXQRUWKHVE &FHFEK\VWIKRWH %DVLQ 7KH
DUH QDWXUDO SXULILHUV DQG ZDWHJUX OIDOWHHEU E\WIRDZVK® OHYHM U]\V]F]
SUHVFULEHG E\ VWDQGDUGY 7KH HWMMXEW \VKIPWIQRWD RUVI BBWHIWW QW LQ WKH 6RN
DQG RUFKDUGV LV VXJJHVWHG LQ WRUWKYH MXWDHVLW\UHIJRRAOVEXUGHQ PDWHULL
6RPH FRPSDQLHV FKRRVH SULPDWRI RHRPWIHRYRQQDDRWBHD RI KD zZDV DJUI
PHDGRZV HQDEOLQJ WKH QDWXUDWHWNXPEPNGIDRYG RI KSDDYWH UHFXOWLYDWHG
VSHFLHY WR WKH OHYHO Rl FOLPDWRJHQLF IRUHVW FRPPXQLW\

3. Methods
5HFHQWO\ YHU\ VLIJQLILFDQW UHVXOWYV KDYH EHHQ DFKLHYHG
LQ WKH UHFODPDWLRQ RI UHJLRQVQOGDRI®DIHBVEN SLWW QRII WKH SDSHU VLWH F
LQ WKH SDVW LQ *UHDW %ULWDLQFRYGHWLRQU\ AID (QFOTHUE \GLVB\R RD G VE R\H
DQG :DOHV DV ZHOO DV LQ 6FRWODRGERQON D WRHI® VRIQKKRB .ROXEDUD EDVLQ
D FRQWUDFW ZLWK WKH 1DWLRQDOVKRRQ OVNRHRVXGFHW®Y% RIIBODQWHG FRQLIHUR
PLQLQJ FRPSDQ\ FDQ JHW WKH SHUWIMM\R @WHE ROHQYKBHZURFHVYV RI ELRORJLF
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DIIRUHVWDWLRQ &RPSDUDWLYH VXUXH\W 3 ICPFOMRVPROQ SERWHIE %DURVKHYE
RI WKH GHYHORSPHQW RI WKH SUBIWHD®DGW 8 GURISRWDO YWWH RI EDUUHQ
GLVSRVDO VLWHV RI WKH RSHQ SLWWKIHQ HROIXE DRDHEWVERO XU HYJ 3
HVWDEOLVKHG GXULQJ WKH ELRORFEQOVRHHGORQ WDRML R (5 RULPKIOWDO SORY
.ROXEDUD 7DPQDYD FRDO EDVLQ )L DDYHUBSBN\AHEQOWW FHVWRKIH DERYH JURXQ
WKH PXOWLIXQFWLRQDO XVH RI UHFODQRAGWKHBQ8RO\D PHIWHHE BRI WKH URRW |
.RVWLF HW DO DQG QHZO\ FUHDWBGE\VORIQWK ADBEHRY BWHWRXQG SDUW J
GLVEXVVHG HVSHFLDOO\ IRU UHFUHDWDR® DQG GWREROXWHROCORIRI WKH URR\
ELRPDVV IRU HQHUJ\ LQ VKRUW UR WD WLRQPHNDND WILRXH DERYH JURXQG S|
VHHGOLQJV WZR \HDUV DIWHU SODQWLGC
7KLV SDSHU DOVR SUHVHQWY UHVHDY FKIUKVXQ® D RD MKHRGHWBLOMBXH 0- NJ
PRQLWRULQJ DQG DQDO\VLV RI VHYH UBG D/SW K LFHRQGXMWALRBOH IRU
VKRUW URWDWLR3IRSRQRYDMWHUEY D QD
6DOMS3VHXGRWVXJID BHQFHOVIUDQFRUDQIGH DVVHVVPHQW RI D SRWHQWLDO FL
/DUL[ GHRL®OD WKDW ZHUH SODQWHWGVWRHVVBPSCHF SBBWNVRQ D PHWKRG GHYHC
RQ GHSRVROV 7RWDO QXPEHUV RI| B Q HSHBL MG WIR MMBORDYH WKH SRWHQW

ZHUH DV IROORZV (XURSHDQ OIRUFYHFUHDRMRIDV/ KLY PHWKRG DV WKH
ILU SRSODU DQG ZLOORD QG IGH WBIH@GHOG. GRPSDUDWLYH DQDO\VLYV |
ZHUH ZDWHUHG UHJXODUO\ GHSHQGLQHRQWHOGMHRURORNIEEBOW 6FKDQF

FRQGLWLRQV 2QH \HDU DIWHU SODQXWRYIVNIQ VSUL@QUDVYQLWLDODUIVW
VXSSOHPHQWDU\ QXWULWLRQ ZDV BI®GH® DW  JFRQ18H FKDUDFWHUL]JHG |
PLQHUDO IHUWLOL]JHU SHU VHHGOL Q@G YQ RUIBHLWY W,R EHORGH WKRHD JURXS R
EHVW SRVVLEOH WKULYLQJ DQG VWRGWSHIRZWINV IXBQWRWDRWLYH PHWKRGV
WKH VHFRQG \HDU WKH VXSSOHPHQWQ®WR IBHBRQIW MWD WEGBG FKDUDFWHULVW
DV ZDVWH VOXGJH REWDLQHG G XU ILQJF OKIGH \B URFRIVRJ RADFORIDI G HVWKHWLF
SURFHVVLQJ DV ZHOO DV WKH DLP Rl SRWHQWLDO VXL
UHFUHDWLRQ FRQGLWLRQHG E\ WKH FOL
ORQLWRULQJ RI LPSRUWDQW SDUDPHRSKDW XE® L\@KWWHWKQLE RHWKRG HYDOXI
URWDWLRQ LV HVVHQWLDO IRU FRQRQMNVLRRY DREUBBWHRPLRAE® QRW WKH
RSWLPXP WHFKQRORJLHV IRU HVW D E®IFWKILDON L\R R H S@ID\WQWDWLRQV
VLOYLFXOWXUDO PHDVXUHV WHQGLQJ DQG XWLOL]DWLRQ RI
DSSURSULDWH PHFKDQL]DWLRQ D QG KD PHRWKRIE) B RRQ VELLMRP\D RV WKUHH SKDVHV
REWDLQHG LQ WKLV PDQQHU DV ZHOQODRLQIKXMLRYVHMVPHDMDXDWLRQ XQL\
RI UHDOLVWLFDOO\ REWDLQDEOH HQHWLPEQRMILRQ THD QWU WY HV
LQ WKH DUHDV GHJUDGHG E\ WKH VXUHNEB QDN DRQ W WLRWHRIWLDO UHFUHD)
OLJQLWH FRDO W\SHV Rl UHFUHDWLRQ DQG
$VVHVVPHQW RI D VXLWDELOLW\ RI
,0 RUGHU WR GHWHUPLQH SRVVLEDEERRMRGRWHE URENDWDOWLRQ ZDWHU |
SURGXFWLRQ DW WKH GLVSRVDO VUMWAHVHIRVLEQ WWHWKNRIMQGVFDSH
GHSRVROV D FRPSDUDWLYH H[SHULPHQW ZDV HVWDEOLVKHG
ZLWK D QXPEHU RI IDVW JURZLQJ ¥KWHHY VGXBWHRQ ZONWHVWVHG RQ GHWDLOH
ZHUH SODQWHG WR GHWHUPLQH PFDSOML RRQOD PHWKRRG DQG 7KH VL]H RI WK
WHFKQRORJ\ Rl VRLO SUHSDUDW DRI WG HIRVRIOGU D W LBV U ZDV 3
VXSSOHPHQWDU\ QXWULWLRQ E\ IMDFKLOQDMWNUDQYGLRWHKHQ IHDWXUHV ZHL
JURZWK VWLPXODQWY SODQWLQJ GRHUHMWM ZQ®HUNFEQRERIPHDGRZV SUH\
IRU HDFK VSHFLHV SURWHFWLYH PWHDHBWHKHERHEH RUFK®WBE YLQH\DUGYV |
LQ VKRUW URWDWLRQ SODQWDWLRQYURFXOQWW XD URXOVMQURBPWBY DQG ZDO|
DQG SK\WRSDWKRJHQV HIIHFWV RIQSKQDR YHPO CPLROYXIPRI@WY VHWWOHPHQ!
VHOHFWLRQ RI VXLWDEOH PHFKD Q ERPS HAHLYLIFYHY OD) ® Q¥ HAZRMQIG DFFHVVLEL
SKDVHV DQG DQDO\VLV RI HFRQRIPDMWSDHMRHWKHWERIYH SULQFLSDO IHDW
WKH HVWDEOLVKPHQW RI SODQWDSKRQ VEQWHZ®NWGLRBOHRKEWHG IURP V
SURGXFWLRQ RI ELRPDVV IRU HQHUSRLQWY UHSUHVHQW WKH KLJKHVW VXLWD

7KH WHUP GHSRVROV KDV EHHQ XVHG PRVWO\ LQ WKH SRVW <XJRVODYLDQ JHRJUDSKL
GHYHORSHG LQ FRQVHTXHQFH RI WKH VWRUDJH RI VXUIDFH OD\HUV LQ WKH SURFHVV R/

/L LQD HW DO
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4. Results 7KH SODQWDWLRQV ZHUH HVWDEOLVKH
4.1 Site conditions KHWHURJHQHRXV VXEVWUDWHV )LJIV Z
$QWRQRYLF LQ WKH FODVV RI DQWK

7KH VWXG\ DUHD LV FKDUDFWHUYRL®VEWVSWMAPBEUDOMNY Rl WHFKQRJIHQLF V
FRQWLQHQWDO FOLPDWH .HUQHU VXEWKSRL @ HSRIMROWU NRUEH G E\ RSHQ FDV
7KRUQWKZDLWH ZLWK PHDQ DQQODROQDWW WHMS HUDMWXYHU\ YDULDEOH SURS
UDQJLQJ EHWZHHQ 2  f& $QQXDWKH FRDDODXHQBHHRI GLITHUHQW LQLWLDO
EHWZHHQ DQG PP ZLWK WGRSRI[LWHGLRDWHULDOV )LJ *HQHUDO
HDUO\ VXPPHU DQG LQ ODWH DXWXBQH F&GUDER PURLFD E\ YHU\ ORZ DPRXQWV
DW WKH HQG RI ZLQWHU DQG DW W RH FHILK @ DQIWRIUDXWX EQ D ZHDN DFLG WR C
OHDQ DQQXDO UHODWLYH DLU KXPLGLW\ LV 2 _

7KH PRVW IUHTXHQW ZLQGV DUH L&2Reelenmsn ¢f d'erenbireasresies

1: : 1 DQG 1: ZKLOH DYHUDJH IUHTXHQOY RWNKEOBURFHVV RI ELRORJLFDO UH
LV & 'XULQJ RSHQ FDVW PLQLQDIIRKHYSDMMIFRXVQOXPHURXV VSHFLHV RI W
QDWXUDO VRLOV LQ WKLV DUHD ZHEHUMH SODPKMG G\ BHGHQMSIRADRQ WKH W\SH
EDQNV RULJLQDWLQJ IURP GLIIHURDQMUR KRER WU OF OOGHUN.RQV 7DE TKF
3RQWLDQ VDQGV DQG KHDY\ 30LRFHQHRFFX'SDHE ERBWUMVEOQ QWDWLRQV RI $X
IRXQG RQ WKH VXUIDFH RI WKH VSRB6RID\Q SV QH DQG E\ JURXS VHOHFWL

)LJ 'LVSRVDO RI RYHUEXUGHQ WDLOLQJV LQ .ROXEDUD 2 VXEVWUDWHYV IRU ELR

YLIV &URVV VHFWLRQ WKURXJK WKH VXEVWUDWH GHSRVROV LQ .ROXEDUD
SKRWR ' 'UDg¢Lp
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