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7KH� SURWHFWLRQ� RI� (XURSHDQ� IUHVKZDWHU� UHVRXUFHV� LV� RI� YLWDO�
LPSRUWDQFH�IRU�VRFLHW\�ZHOO�EHLQJ�DQG�IXUWKHU�GHYHORSPHQW��4XDOLW\�
RI�ZDWHU�UHVRXUFHV�PDQDJHPHQW�GHSHQGV�VWURQJO\�RQ�EHLQJ�DEOH�WR�
PDNH� WKH� EHVW� XVH� RI� SRVVLEOH� XQGHUVWDQGLQJ� RI� IXQGDPHQWDO�
K\GURORJLFDO� SURFHVVHV� DFWLQJ� LQ� WKH� FDWFKPHQW� VFDOH� DQG�
FDSDELOLWLHV� WR� IRUHVHHQ� RI� IXWXUH� FKDQJHV� RI� ZDWHU� F\FOH� GXH� WR�
KXPDQ�DFWLYLWLHV�DQG�QDWXUDO�SURFHVVHV��

�
7KH� JHQHUDO� REMHFWLYH� RI� WKH� :(7+<'52� SURMHFW� LV� JURZWK� RI�
VFLHQWLILF�SRWHQWLDO�RI�'HSDUWPHQW�RI�+\GUDXOLFV�(QJLQHHULQJ�DQG�
(QYLURQPHQWDO� 5HVWRUDWLRQ� LQ� :DUVDZ� $JULFXOWXUH� 8QLYHUVLW\�
WKURXJK�LQFUHDVHG�LQWHUQDWLRQDO�FRRSHUDWLRQ���
5HVXOWV� RI� WKH� SURMHFW� ZLOO� GLUHFWO\� IDFLOLWDWH� LPSOHPHQWDWLRQ� RI� (8�
+DELWDW�'LUHFWLYH�DQG�:DWHU�)UDPHZRUN�'LUHFWLYH�LQ�1$6�FRXQWULHV��
7KH\� ZLOO� DOVR� FRQWULEXWH� WR� PDNH� WKH� SXEOLF�� WHFKQLFDO� VWDII� DQG�
VWDNHKROGHUV�PRUH�DZDUH�RI�WKH�UROH�RI�ZHWODQGV�LQ�LQWHJUDWHG�
ZDWHU�UHVRXUFHV�PDQDJHPHQW���

�
7ZR�PDLQ�VXEMHFWV�RI�WKH�VFLHQWLILF�UHVHDUFK�LQWHUHVW�RI�WKH�&HQWUH�
DUH�� K\GURORJLFDO� PRGHOOLQJ� RI� ZHWODQGV� DQG� FRXSOLQJ� WKH�
K\GURORJLFDO� NQRZOHGJH� ZLWK� HFRORJLFDO� DQG� PDQDJHPHQW�
LVVXHV��,W�LV�GRQH�E\�FROOHFWLQJ�WKH�K\GUR�PRUSKRORJLFDO�GDWD��GDWD�
SURFHVVLQJ� DQG� K\GURORJLFDO� PRGHOOLQJ�� 7KH� &HQWUH� IRFXVHV� RQ�
UHIHUHQFH�VLWHV�DQG�PDQDJHPHQW�RI�ZHWODQGV��'HYHORSPHQW�ZLOO�EH�
DFKLHYHG� E\� VWDII� H[FKDQJH�� QHWZRUNLQJ� DQG� WUDLQLQJ� ZLWK�
OHDGLQJ� VSHFLDOLVWV� DQG� UHVHDUFK� FHQWUHV� RI� (8� DQG� 1$6�
FRXQWULHV��
�
(QYLVDJHG� HIIHFWV� RI� WKH� &HQWUH�ZRUN�ZLOO� EH� SRVLWLYHO\� UHODWHG� WR�
VRFLDO�QHHGV�RI�3RODQG�DQG�1$6��'LVVHPLQDWHG� UHVHDUFK� UHVXOWV�RI�
WKH� HIIRUW� ZLOO� EH� XVHIXO� IRU� VXVWDLQDEOH� GHYHORSPHQW� RI� WKH�
DJULFXOWXUDO� DUHDV� LQ� UHJLRQV� UHODWHG� WR� QDWXUH� SURWHFWLRQ�
DFWLYLWLHV���

&&HHQQWWUUHH��RRII��(([[FFHHOOOOHHQQFFHH��
LLQQ��::HHWWOODDQQGG��
++\\GGUURROORRJJ\\��±±��
::((77++<<''5522��
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%,(%5=$� 1$7,21$/� 3$5.� FRYHUV� ������� KD� RI� %LHEU]D�
SURJODFLDO� YDOOH\� DQG� SURWHFWV� PRVW� RI� WKH� YDOOH\
V� SHDWODQG�� 7KH�
PDLQ� WDVN� RI� WKH� 3DUN� ZKLFK� FRYHUV�� LV� WR� SURWHFW� WKH� YDULHW\� RI�
VSHFLHV� RI� IDXQD� DQG� IORUD�ZLWKLQ� WKH� H[LVWLQJ� HFRV\VWHP�� %LHEU]D�
5LYHU�9DOOH\� LV�WKH�ODUJHVW�DQG�WKH�EHVW�SUHVHUYHG�DUHD�RI� ORZ�
ERJV� DQG� IRUHVW� UDLVHG� ERJV� LQ� WKH� WHPSHUDWH� ELRJHRJUDSKLFDO�
]RQH�� 7KH� PRVW� YDOXDEOH� IHDWXUH� RI� WKH� %LHEU]D� 0DUVKHV� LV� LWV�
SHUIHFWO\� IRUPHG� DQG� ZHOO� SUHVHUYHG�GLDJRQDO� DQG� ORQJLWXGLQDO�
HFRORJLFDO�]RQDWLRQ��,W�LV�EDVHG�RQ�WKH�WRSRVHTXHQFH�RI�SODQW�
FRPPXQLWLHV� IURP� WKH� ULYHU� EDQNV� WR� WKH� HGJHV� RI� WKH� 9DOOH\��
SULPDULO\�VKDSHG�E\�ZDWHU�FRQGLWLRQV��
7KH� GLDJRQDO� HFRORJLFDO� ]RQDWLRQ� LV� PRVW� IXOO\� GHYHORSHG� LQ� WKH�
VRXWKHUQ�EDVLQ�RI�WKH�5LYHU�9DOOH\��ZKHUH�WKH�UHODWLRQVKLS�EHWZHHQ�
WKH� SODQW� VSHFLHV� LQ� WKH� KDELWDW�� DQG� WKH� FRQGLWLRQV� LV� FOHDUO\�
HYLGHQW��%LHEU]D�9DOOH\�KDV�ZDWHU�KDELWDWV��RSHQ�ERJV�ZLWKRXW�DQ\�
WUHHV� RU� EXVKHV�� UXVK� IRUHVW�� DQG� SRVW�ERJ� �ZLWK� ORZHUHG� JURXQG�
ZDWHU� OHYHO��� 7KH� QDWXUDO� ELRWRSLF� FRQGLWLRQV� UHVXOWHG� LQ� WKH�
IRUPDWLRQ�RI�OHQJWKZLVH�DQG�FURVVZLVH�HFRORJLFDO�]RQHV�LQ�WKH�
ULYHU�YDOOH\��

1$5(:�1$7,21$/�3$5.�FRYHUV�
����� KHFWDUHV� LQ� WKH� PRVW�
EHDXWLIXO� SDUW� RI� 8SSHU� 1DUHZ�
5LYHU� YDOOH\�� 7KH� PDQGDWH� RI� WKH�
3DUN� LV� WR� SURWHFW� WKH� ZHWODQG�
HFRV\VWHP� ������ KD�� ����� LQ� WKH�
QDWXUDO� PDUVK\� ULYHU� YDOOH\�
ZLWK�LWV�GHYHORSHG�V\VWHP�RI�ULYHU�
FKDQQHOV�� 7KH� SURWHFWHG� SDUW� RI�
1DUHZ� 5LYHU� V\VWHP� LV� WKH�
ODUJHVW�� EHVW� GHYHORSHG� DQG�
SUHVHUYHG� DQDVWRPRVLQJ�
V\VWHP�LQ�(XURSH��

5LYHU�LV�IORZ�GRZQ�E\�QXPHURXV�FKDQQHOV�ZKLFK�DUH�ELIXUFDWH�DQG�UHMRLQ�
FUHDWLQJ� D� SDWWHUQ� RI� LUUHJXODU� QHWZRUN�� %HFDXVH� RI� LWV� DWWUDFWLYHQHVV�
1DUHZ� LV� FDOOHG� �3ROLVK� $PD]RQ��� ,W� UXQV� WKURXJK� D� ZLGH� YDOOH\� ZLWK�
VDQG\�EDQNV�WKDW�DUH�RYHUJURZQ�ZLWK�RVLHU��7KH�XSVWUHDP�SDUW�FUHDWHV�DQ�
LPPHQVH�YDOOH\�ZLWK�IODW�EDQNV��QXPHURXV�PHDQGHUV��DQG�RQH�FOHDU�ULYHU�
EHG��7KH�K\GURORJLFDO�UHJLPH�RI�1DUHZ�LV�W\SLFDO�IRU�3ROLVK�ORZ�ODQG�DUHDV�
ZLWK� D� VLQJOH� SHDN� IORZ� JHQHUDWHG� E\� VSULQJ� WKDZV� PRVWO\� ZLWK� IORRG�
ZKLFK� VXSSO\� WKH� YDOOH\� E\� VXUIDFH� ZDWHU�� 7KH� ULYHU� QDWXUH� FDXVHG�
GHYHORSPHQW�RI�ZHWODQG�HFR�V\VWHP�ZLWK�PDUVKHV� VSUHDG�DOPRVW� WR�
DOO� ULYHU� YDOOH\�ZLGH� DUHD� DV�ZHOO� DV� DFFXPXODWLRQ� RI� WKH� ��PHWHU� GHHS��
SHDW�OD\HU�LQ�WKH�YDOOH\��
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0DLQ�UHVHDUFK�GRPDLQ�LV�FROOHFWLQJ�WKH�K\GUR�PRUSKRORJLFDO�
GDWD�� GDWD� SURFHVVLQJ� DQG� K\GURORJLFDO� PRGHOOLQJ� E\� XVLQJ�
DSSURSULDWH�WHFKQLTXH��PHWKRGRORJ\�GDWDEDVHV�DQG�PRGHOV��7KH�PDLQ�
REMHFWLYHV� LQ� WKLV� DUHD� DUH�� DVVHVVPHQWV� RI� WKH� PHDVXUHPHQWV�
WHFKQLTXH� IRU� WKH� ULSDULDQ�ZHWODQGV�� *,6� DQG�56� WHFKQLTXHV� IRU� WKH�
ODQG� XVH� PDSSLQJ� LQ� WKH� ZDWHUORJJHG� DUHDV�� HYDOXDWLRQ� RI� WKH�
K\GURORJLFDO�PRGHOV� IRU� WKHLU� DFFXUDF\� LQ�PRGHOOLQJ� RI�ZDWHU� IORZ� LQ�
QDWXUDO�ULYHU�DQG�IORRGSODLQV���
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7KH� PDLQ� REMHFWLYHV� DUH�� GHULYLQJ� WKH� QDWXUH� SURWHFWLRQ� JRDOV�

LQFOXGLQJ�WKH�DQWKURSRJHQLF�LQIOXHQFH��H�J��H[WHQVLYH�DJULFXOWXUH��DQG�
WKHLU� LPSDFW� RQ� ZDWHU� PDQDJHPHQW� �LQ� ZHWODQGV� DQG� LQ� WKH�
FDWFKPHQW���GHILQLQJ�WHUPV�RI�VXVWDLQDELOLW\�IRU�ZHWODQG�DUHDV��

:HWODQG� SURWHFWLRQ� DQG� PDQDJHPHQW� KDV� WR� FRXSH�
HQJLQHHULQJ� NQRZOHGJH� RI� K\GURORJLFDO� V\VWHPV�� SODQW�
HFRORJ\�DQG�LQ�PDQ\�FDVHV�DJULFXOWXUDO�SUDFWLFHV���

2QH� RI� WKH� PDMRU� SUREOHPV� LQ� ZHWODQGV� FRQVHUYDWLRQ� DQG�
UHVWRUDWLRQ� LV� TXHVWLRQ� RI� WKH� JRDO� WR� EH� REWDLQHG�� LQ� WHUPV� RI� WKH�
³QDWXUDOQHVV´�� DV� WKH� HFRV\VWHPV� LQ� LQXQGDWHG� DUHDV� DUH� IRUPHG� E\�
JHRPRUSKRORJLF�SURFHVV� LQ�VLWX��E\�DJULFXOWXUDO�SUDFWLFHV�RQ�WKH�VSRW�
DQG�E\�K\GURORJLFDO�SURFHVVHV�LQ�WKH�FDWFKPHQW���
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'LVVHPLQDWLRQ� PHDVXUHV� DQG� DJUHHPHQWV� ZLWK� UHJLRQDO�
DXWKRULWLHV� WRJHWKHU� ZLWK� FROODERUDWLRQ� ZLWK� 3ROLVK� UHVHDUFK�
LQVWLWXWLRQV� LQYROYHG� LQ� ZHWODQG� K\GURORJ\� UHVHDUFK� DQG�
FUHDWLRQ� RI� QDWLRQDO� QHWZRUN� RI� VXFK� D� XQLWV� ZLOO� HVWDEOLVK�
OHDGLQJ�SRVLWLRQ�RI�WKH�&HQWUH�LQ�3RODQG��
7KH�SURMHFW�DFWLYLWLHV�ZLOO� IDFLOLWDWH� LQWHJUDWLRQ�RI�&HQWUH�ZLWK�
(XURSHDQ� 5HVHDUFK� $UHD� ZLWKLQ� �� )UDPHZRUN� 3URJUDPPH�
IRUHVHHQ� SULRULW\� WKHPDWLF� DUHD� �� �6XVWDLQDEOH�
'HYHORSPHQW��UHODWHG�WR�ZDWHU�F\FOH�DVSHFWV��
(QYLVDJHG� HIIHFWV� RI� WKH� SURSRVHG� &HQWUH� ZRUN� ZLOO� EH�
SRVLWLYHO\� UHODWHG� WR� VRFLDO� QHHGV� RI� 3RODQG� DQG� 1$6��
'LVVHPLQDWHG�UHVHDUFK�UHVXOWV�RI�WKH�&HQWUH�ZLOO�EH�XVHIXO�IRU�
VXVWDLQDEOH� GHYHORSPHQW� RI� WKH� DJULFXOWXUDO� DUHDV� LQ� UHJLRQV�
UHODWHG� WR� QDWXUH� SURWHFWLRQ� DFWLYLWLHV�� 7KH\� DOVR� ZLOO� EH�
DSSOLHG� IRU� GHYHORSLQJ� RI� PDVWHU� SODQV� RI� WKHVH� DUHDV�
DOORZLQJ�IRU�VWLPXODWLRQ�RI�VXVWDLQDEOH�GHYHORSPHQW��1DWLRQDO�
3DUNV�ZLOO� XVH� &HQWUH� UHVXOWV� IRU� LQWHJUDWHG�PDQDJHPHQW� RI�
SDUN�UHVRXUFHV��
�
5HVHDUFKHV�ZLOO�FRQWULEXWH�WRZDUGV�IUHVKZDWHU�UHVRXUFHV�
SURWHFWLRQ�DQG�VXVWDLQDEOH�XVH�DQG�VXSSRUW�WKH�
GHYHORSPHQW�RI�UXUDO�HFRQRP\�LQ�HFRORJLFDOO\�LPSRUWDQW�
DUHDV��
5HVHDUFKHV�KDV�EHHQ�GRQH�E\�7KH�&HQWUH�RI�([FHOOHQFH�ZLWK�
FRRSHUDWLRQ�ZLWK��
:DJHQLQJHQ�8QLYHUVLW\��8WUHFKW�8QLYHUVLW\��*KHQW�8QLYHUVLW\��
)UHH�8QLYHUVLW\�%UXVVHOV��$QWZHUS�8QLYHUVLW\�DQG�RWKHUV��
�
:H�DUH�RSHQ�IRU�IXUWKHU�FRRSHUDWLRQ�DQG�\RXU�LQWHUHVW�
DQG�ZH¶G�OLNH�WR�LQYLWH�\RX�IRU�FRPPRQ�SURMHFWV�
�
,I� \RX� DUH� LQWHUHVWLQJ� LQ� IXUWKHU� LQIRUPDWLRQ� VHH� RXU�
ZHEVLWH��KWWS���OHYLV�VJJZ�ZDZ�SO�ZHWK\GUR�
H�PDLO�WR�XV��7�2NUXV]NR#OHYLV�VJJZ�ZDZ�SO��
SKRQH�RU�ID[��������������������
�

� �

$� UHVHDUFK� SURMHFW� VXSSRUWHG� E\� WKH� (XURSHDQ�
&RPPLVVLRQ� XQGHU� WKH� )LIWK� )UDPHZRUN� 3URJUDPPH��
&RQWUDFW�Q � ��(9.��&7������������:(7+<'52�


