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$UD]൴�� WRSUDN�� ൴NO൴P�� WRSRJUDI\D��DQD�PDWHU\DO��K൴GURORM൴�YH�FDQOÕODUÕQ�GH÷൴ú൴N�RUDQGD�HWN൴V൴�DOWÕQGD�EXOXQDQ�
\HU\�]�� SDUoDVÕGÕU�� '�Q\D� Q�IXVXQXQ� DUWPDVÕ� ൴OH� EHUDEHU� WDUÕP� DODQODUÕQÕQ� D]DOPDVÕ\OD� YDU� RODQ� DODQODUÕQ�
NRUXQPDVÕ�]RUXQOX�KDOH�JHOP൴úW൴U��$\UÕFD��ONHP൴]GH�P൴UDV�YH�൴QW൴NDO�\ROX\OD�WDUÕP�DUD]൴OHU൴Q൴Q�E|O�QPHV൴��YDU�
RODQ�DUD]൴�ND\QDNODUÕQÕQ�HWN൴Q�NXOODQÕOPDVÕ�EDNÕPÕQGDQ�VRUXQ�WHúN൴O�HWPHNWHG൴U��%X�GXUXPODUGDQ�GROD\Õ�YDU�RODQ�
WDUÕP�DUD]൴OHU൴Q൴Q�NRUXPDN�YH�YHU൴PO൴O൴÷൴�V�UG�UPHN�൴o൴Q�\DVDO�G�]HQOHPHOHU�\DSÕOPÕúWÕU��%X�G�]HQOHPHOHUGHQ�
E൴U൴�GH������\ÕOÕQGD�\�U�UO�÷H�J൴UHQ������VD\ÕOÕ�7RSUDN�.RUXPD�YH�$UD]൴�.XOODQÕPÕ�.DQXQXGXU�������\ÕOÕQGD�
�����VD\ÕOÕ�7RSUDN�.RUXPD�YH�$UD]൴�.XOODQÕPÕ�.DQXQXQGD�'H÷൴ú൴NO൴N�<DSÕOPDVÕ�+DNNÕQGD�.DQXQ�൴OH�|]HOO൴NOH�
DUD]൴OHU൴Q� P൴UDV� \ROX\OD� E|O�QPHV൴Q൴� HQJHOOHPH� YH� \HWHU� JHO൴UO൴� WDUÕP� DUD]൴� E�\�NO�÷�Q�Q� EHO൴UOHQPHV൴�
NRQXVXQGD�E�\�N�GH÷൴ú൴NO൴NOHU�JHUoHNOHúP൴úW൴U�������VD\ÕOÕ�.DQXQ�൴OH�WRSUD÷ÕQ�NRUXQPDVÕ�YH�WDUÕP�DUD]൴OHU൴Q൴Q�
VÕQÕÀDQGÕUÕODUDN��DUD]൴�E|O�QPHV൴Q൴Q�|QOHQPHV൴�YH�SODQOÕ�NXOODQÕPÕQÕ�VD÷ODQPDVÕ�DPDoODQPÕúWÕU��%X�oDOÕúPDGD��
PH]NXU�\DVDO�G�]HQOHPHOHU൴Q�DUD]൴�WRSOXODúWÕUPDVÕQD�HWN൴OHU൴�൴OH�ROXúDQ�VRUXQODU�GH÷HUOHQG൴U൴OP൴ú�YH�ED]Õ�o|]�P�
|QHU൴OHU൴�JHO൴úW൴U൴OP൴úW൴U�
$QDKWDU�NHO൴PHOHU�������6D\ÕOÕ�.DQXQ��$UD]൴�WRSOXODúWÕUPD��1൴WHO�J|]OHP��7DUÕP�DUD]൴OHU൴

/DQG�&RQVRO৻GDW৻RQ�,Q�7XUNH\��/HJ৻VODW৻RQ�DQG�3UDFW৻FHV
$EVWUDFW

/DQG�൴V�WKH�SDUW�RI�WKH�HDUWK�WKDW�൴V�XQGHU�WKH�൴QÀXHQFH�RI�VR൴O��FO൴PDWH��WRSRJUDSK\��SDUHQW�PDWHU൴DO��K\GURORJ\��
DQG�O൴Y൴QJ�WK൴QJV�G൴൵HUHQW�SURSRUW൴RQV��3URWHFW൴RQ�RI�WKH�H[൴VW൴QJ�ODQG�EHFDPH�REO൴JDWRU\�DV�D�UHVXOW�RI�൴QFUHDVH�RI�
WKH�ZRUOG�SRSXODW൴RQ�Z൴WK�WKH�GHFUHDVH�RI�DJU൴FXOWXUDO�ODQG��$OVR�൴Q�RXU�FRXQWU\�G൴Y൴V൴RQ�RI�DJU൴FXOWXUDO�ODQG�
WKURXJK�൴QKHU൴WDQFH�DQG�WUDQV൴W൴RQ��SRVHV�D�SUREOHP�൴Q�WHUPV�RI�H൶F൴HQW�XVH�RI�H[൴VW൴QJ�ODQG�UHVRXUFHV��)RU�WKHVH�
UHDVRQV�� OHJDO� UHJXODW൴RQV� KDYH� EHHQ� PDGH� WR� SURWHFW� WKH� H[൴VW൴QJ� DJU൴FXOWXUDO� ODQG� DQG� WR� PD൴QWD൴Q� WKH�
SURGXFW൴Y൴W\��2QH�RI�WKHVH�UHJXODW൴RQV�൴V�WKH�/DZ�1R�������RQ�6R൴O�&RQVHUYDW൴RQ�DQG�/DQG�8VH��ZK൴FK�HQWHUHG�
൴QWR�IRUFH�൴Q�������7KH�/DZ�RQ�WKH�$PHQGPHQW�RI�WKH�/DZ�RQ�6R൴O�3URWHFW൴RQ�DQG�/DQG�8VH�1R�������൴Q������KDV�
PDGH�V൴JQ൴¿FDQW�FKDQJHV�൴Q�WHUPV�RI�SUHYHQW൴QJ�WKH�G൴Y൴V൴RQ�RI�ODQG�E\�൴QKHU൴WDQFH�DQG�GHWHUP൴Q൴QJ�WKH�ODQG�V൴]H�
RI�VX൶F൴HQW�൴QFRPH��:൴WK�WKH�ODZ�QXPEHUHG�������൴W�ZDV�D൴PHG�WR�SURWHFW�WKH�ODQG�DQG�WR�FODVV൴I\�WKH�DJU൴FXOWXUDO�
ODQG��WR�SUHYHQW�WKH�ODQG�G൴Y൴V൴RQ�DQG�WR�SURY൴GH�WKH�SODQQHG�XVH��,Q�WK൴V�VWXG\��WKH�SUREOHPV�FDXVHG�E\�WKH�H൵HFWV�
RI�WKH�OHJDO�UHJXODW൴RQV�RQ�WKH�ODQG�FRQVRO൴GDW൴RQ�ZHUH�HYDOXDWHG�DQG�VRPH�VROXW൴RQ�SURSRVDOV�ZHUH�GHYHORSHG�
.H\ZRUGV��/DZ�QR��������/DQG�FRQVRO൴GDW൴RQ��4XDO൴WDW൴YH�REVHUYDW൴RQ��$JU൴FXOWXUDO�ODQG
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$UD]൴�WRSOXODúWÕUPDVÕ�JHQHO�RODUDN��WRSUDN�NRUXPD�YH�VXODPD�X\JXODPDODUÕQÕ�]RUD�VRNDFDN�YH�HNRQRP൴N�DQODPGD�WDUÕP�
\DSÕOPDVÕ� HQJHOOH\HFHN� G�]H\GH� E|O�QP�ú� SDUVHOOHU൴Q� E൴U� DUD\D� JHW൴U൴OPHV൴G൴U�� $UD]൴� WRSOXODúWÕUPDVÕQGD� JHQHO� DPDoODU�
SDUoDODQPÕú�DUD]൴OHU൴Q�PRGHUQ�WDUÕPVDO�൴úOHWPHF൴O൴N�DoÕVÕQGDQ�E൴UOHúW൴U൴OPHV൴�YH�NÕUVDO�DODQODUÕQ�NRUXQPDVÕ��oHYUH�SODQODPDVÕ��
WRSUDN�ÕVODKÕ��GUHQDM��WRSUDN�PXKDID]D�K൴]PHWOHU൴Q൴Q�൴QúDVÕ��XODúÕP�\ROX�YH�VXODPD�V൴VWHP൴�J൴E൴�WDUOD�൴o൴�JHO൴úW൴UPH�K൴]PHWOHU൴Q൴Q�
X\JXODQPDVÕGÕU��(N൴QF൴�YH�6D\ÕOÕ��������

$UD]൴�WRSOXODúWÕUPDVÕ��WDUÕP�DUD]൴V൴�\|QHW൴P൴�NRQXVXQGD�൴ON�DNOD�JHOHQ�KXVXVODUGDQ�E൴U൴V൴G൴U��.DONÕQPD�%DNDQOÕ÷Õ���������
$UD]൴�WRSOXODúWÕUPDVÕ��WDUÕPVDO�൴úOHWPHOHU൴Q�oHú൴WO൴�QHGHQOHUOH��P൴UDV�KXNXNX��K൴VVHO൴�VDWÕúODU�J൴E൴��E|O�QHUHN�WDUÕPVDO�IDDO൴\HWOHU൴Q�
G�]J�Q�\�U�W�OHPHPHV൴��VXODPD�V൴VWHPOHU൴Q�NXUXOPDVÕ�YH�൴úOHW൴OPHV൴Q൴Q�]RUOX÷X�\D�GD�൴PNDQVÕ]OÕ÷Õ�� �\ROX�ROPD\DQ�WDUÕPVDO�
SDUVHOOHUH�XODúÕP�൴o൴Q�NRPúX�SDUVHO�VDK൴SOHU൴Q൴Q�൴]൴Q�YHUPHPHV൴��E|O�QHQ�DUD]൴OHUGH�VÕQÕUODU�QHGHQ൴\OH�൴úOHQHE൴OHQ�DUD]൴�P൴NWDUÕQÕQ�
D]DOPDVÕ�YH�oRN�K൴VVHO൴O൴÷൴Q�\DUDWWÕ÷Õ�P�ON൴\HW�VRUXQODUÕQÕQ�|Q�QH�JHoPHN�DPDFÕ\OD�]RUXQOX�KDOH�JHOP൴úW൴U��d൴IWo൴���������

�hONHP൴]GH�൴ON�DUD]൴�WRSOXODúWÕUPD�SURMHV൴�7RSUDNVX�*HQHO�0�G�UO�÷�QFH������\ÕOÕQGD�.RQ\D�൴O൴�dXPUD�൴OoHV൴Q൴Q�.DUJÕQ�
N|\�QGH� SDUVHOOHU൴Q� JUXSODQGÕUÕOPDVÕ\OD� EDúODPÕú� ROXS�� ����� \ÕOÕQD� NDGDU� \DSÕODQ� oDOÕúPDODUGDQ� VRQUD� ����� \ÕOÕQGD�$UD]൴�
7RSOXODúWÕUPD�7�]�÷��oÕNDUÕOPÕú�YH������\ÕOÕQGD�7RSUDN�YH�7DUÕP�5HIRUPX�.DQXQXQ�\�U�UO�÷H�J൴UPHV൴QH�NDGDU�\�U�UO�NWH�
NDOPÕúWÕU��.�VHN���������*�Q�P�]GH�DUD]൴�WRSOXODúWÕUPDVÕQÕQ�KXNXN൴�GD\DQD÷ÕQÕ������\ÕOÕQGD�oÕNDUÕODQ������VD\ÕOÕ�³6XODPD�
$ODQODUÕQGD�$UD]൴�'�]HQOHQPHV൴QH�'D൴U�7DUÕP�5HIRUPX�.DQXQX´�������\ÕOÕQGD�oÕNDUÕODQ������VD\ÕOÕ�³7RSUDN�.RUXPD�YH�$UD]൴�
.XOODQÕPÕ�.DQXQX´�YH������\ÕOÕQGD�oÕNDUWÕODQ�³7DUÕP�$UD]൴OHU൴Q൴Q�.RUXQPDVÕ��.XOODQÕOPDVÕ�YH�$UD]൴�7RSOXODúWÕUPDVÕQD�øO൴úN൴Q�
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7�]�N´�ROXúWXUPDNWDGÕU��&H\ODQ�YH�DUN����������
7RSUDN�.RUXPD�YH�$UD]൴�.XOODQÕPÕ�.DQXQX�WRSUD÷ÕQ�NRUXQPDVÕQÕ�YH�JHO൴úW൴U൴OPHV൴Q൴��WDUÕP�DUD]൴OHU൴Q൴Q�VÕQÕÀDQGÕUÕODUDN�

DVJDU൴�YH�\HWHU�JHO൴UO൴� WDUÕPVDO�DUD]൴�E�\�NO�÷�Q��EHO൴UOH\HUHN�E|O�QPHOHU൴Q൴Q�|QOHQPHV൴Q൴�YH�EX�DUD]൴OHU൴Q�oHYUH�|QFHO൴NO൴�
V�UG�U�OHE൴O൴U� NDONÕQPD� ൴ONHV൴QH� X\JXQ� RODUDN� SODQOÕ� NXOODQÕPÕQÕ� VD÷OD\DFDN� XVXO� YH� HVDVODUÕ� EHO൴UOHP൴úW൴U�� øOJ൴O൴� NDQXQ�
K�N�POHU൴Q൴�%DNDQODU�.XUXOX�\�U�WPHNWHG൴U��$UD]൴�WRSOXODúWÕUPDVÕ�൴OH�൴OJ൴O൴�IDDO൴\HWOHUGH�*ÕGD��7DUÕP�YH�+D\YDQFÕOÕN�%DNDQOÕ÷Õ��
%HOHG൴\HOHU��7DSX�.DGDVWUR�*HQHO�0�G�UO�÷���øO�g]HO�øGDUHOHU� ൴OH�'HYOHW�6X�øúOHU൴�*HQHO�0�G�UO�÷�Q�Q�\HWN൴�YH�J|UHYOHU൴�
EXOXQPDNWDGÕU��.DONÕQPD�%DNDQOÕ÷Õ��������

$UD]൴�WRSOXODúWÕUPDVÕ��]HU൴QH�VRQ�\ÕOODUGD��ONHP൴]൴Q�IDUNOÕ�E|OJHOHU൴QGH�E൴UoRN�E൴O൴PVHO�oDOÕúPD�\�U�W�OP�úW�U��$NWDú�YH�
DUN�� ������� $GDQD� ൴O൴� .DUDWDú� ൴OoHV൴� <HP൴úO൴� N|\�QGH� WDUÕPVDO� ൴úOHWPHOHUOH� \DSWÕ÷Õ� DQNHW� oDOÕúPDVÕQGD� o൴IWo൴OHU൴Q� DUD]൴�
WRSOXODúWÕUPD�NDUDUÕQÕ�HWN൴OH\HQ�VRV\RHNRQRP൴N�IDNW|UOHU൴�RUWD\D�NR\PXú�YH�DUD]൴�WRSOXODúWÕUPDVÕQÕ�EHQ൴PVHPH�G�]H\൴Q൴�RUWD�
G�]H\�RODUDN�EHO൴UOHP൴úOHUG൴U��

.�VHN��������DUD]൴�WRSOXODúWÕUPDVÕQÕ�DQD�KDWODUÕ\OD�ND]DQÕPODUÕQÕ�NDPX��VRV\DO��GHPRNUDW൴N�YH�oHYUHVHO�ND]DQÕPODU�RODUDN�
D\ÕUPÕú�� EXQODUÕQ� \DQÕQGD� G൴÷HU� ND]DQÕPODUÕ� DUD]൴� YH� �U�Q� ND\EÕQÕ� D]DOWPD�� WDUÕPVDO� J൴UG൴OHU൴Q� YH� \DWÕUÕPODUÕQ� HNRQRP൴N�
NXOODQÕPÕ��VXODPD�YH�XODúÕP�UDQGÕPDQÕQ�DUWÕPD�YH�N|\�VÕQÕUODUÕQ�EHO൴UOHQPHV൴�RODUDN�DoÕNODPÕúWÕU�

6|QPH]\ÕOGÕ]�YH�dDNPDN� �������(VN൴úHK൴U� ൴O൴�%H\D]DOWÕQ�N|\�QGH�\DSWÕNODUÕ� oDOÕúPDODUÕQGD�� DUD]൴� WRSOXODúWÕUPDVÕQÕQ�
VXODPD�SHUIRUPDQVÕ��]HU൴QH�\DSWÕ÷Õ�HWN൴Q൴Q�WRSODP�SDUVHO�VD\ÕVÕQGD�D]DOPD�ROGX÷XQX��WRSOXODúWÕUPD�\DSÕODQ�DUD]൴OHUGH�VXODPD�
RUDQÕQÕQ������RODUDN�JHUoHNOHúW൴÷൴�YH�PHYFXW�൴úOHWPHOHU൴Q�KHSV൴QGH�൴\൴OHúPH�YH�JHO൴U�DUWÕúÕ�VD÷ODQGÕ÷ÕQÕ�EHO൴UOHP൴úOHUG൴U�

$UVODQ�YH�'H÷൴UPHQF൴��������.DKUDPDQPDUDú�൴O൴�7�UNR÷OX�൴OoHV൴Q൴Q����N|\�QGH�����൴úOHWPH�VDK൴E൴\OH�DUD]൴�WRSOXODúWÕUPD�
SURMHOHU൴QH�EDNÕú�DoÕVÕ�YH�E൴OJ൴�G�]H\൴Q൴�|OoPHN�DPDFÕ\OD�DQNHW�oDOÕúPDVÕ�\DSPÕúODU��oDOÕúPD�VRQXFXQGD�H÷൴W൴P�VHY൴\HOHU൴�൴OH�DUD]൴�
WRSOXODúWÕUPD�SURMHOHU൴�KDNNÕQGD�E൴OJ൴�VDK൴E൴�ROPD�DUDVÕQGD�|QHPO൴�E൴U�൴O൴úN൴�VDSWDPÕúODUGÕU�

3HNHU�YH�'D÷GHOHQ��������$\GÕQ�൴O൴�PHUNH]൴�൴OH�<HQ൴SD]DU�൴OoHV൴QGH�EXOXQDQ���N|\GH�������KD�DODQGD�DUD]൴�WRSOXODúWÕUPD�
oDOÕúPDODUÕ�VRQXFXQGD�SDUVHO�VD\ÕVÕQÕQ������
GHQ������
H��WHN�K൴VVHO൴�SDUVHO�VD\ÕVÕQÕQ�൴VH������
GHQ������
H�G�úW�÷�Q���RUWDODPD�
SDUVHO�E�\�NO�÷�Q�Q������GHNDUGDQ������GHNDUD�\�NVHOG൴÷൴Q൴�WHVS൴W�HWP൴úOHUG൴U��$\UÕFD�VXODPD�SURMHOHU൴Q൴Q�DUD]൴�WRSOXODúWÕUPD�
SURMHOHU൴\OH�E൴UO൴NWH�X\JXODQPDVÕQÕQ�RSW൴PXP�G�]H\GH�\DUDU�VD÷OD\DFD÷ÕQÕ�EHO൴UWP൴úOHUG൴U�

ù൴úPDQ�YH�%൴OJ൴Q��������(G൴UQH�൴O൴�øSVDOD�൴OoHV൴QGH����൴úOHWPH�VDK൴E൴�൴OH�\DSWÕNODUÕ�DQNHW�oDOÕúPDVÕQGD�൴úOHWPH�VDK൴SOHU൴Q൴Q�
���
V൴�DUD]൴� WRSOXODúWÕUPD�oDOÕúPDODUÕ\OD�WDUÕPVDO��UHW൴PGH�DUWÕú�VD÷ODQGÕ÷ÕQÕ�YH�WRSOXODúWÕUPD�oDOÕúPDODUÕQD�EDNÕú�DoÕODUÕQÕQ�
GH÷൴úW൴÷൴Q൴�EHO൴UWP൴úOHUG൴U�

$UD]൴�WRSOXODúWÕUPDVÕ\OD�൴OJ൴O൴�\DOQÕ]FD��ONHP൴]GH�GH÷൴O�G�Q\DGD�GD�E൴UoRN�oDOÕúPD�\DSÕOPÕúWÕU��&UHFHQWH�HW�DO���������
øVSDQ\D
QÕQ�*DO൴o\D�E|OJHV൴QGH�DUD]൴�WRSOXODúWÕUPDVÕQÕQ�oHYUH\H�QHJDW൴I�HWN൴OHU൴QH�UD÷PHQ�VRV\DO�YH�HNRQRP൴N�DODQGD�ROXPOX�
HWN൴V൴�QHGHQ൴\OH���������KD�DODQOÕN�NÕVPÕQ�DUD]൴�WRSOXODúWÕUPD�൴KW൴\DFÕ�ROGX÷XQX�EHO൴UWP൴úOHUG൴U��

<X� HW� DO�� �������d൴Q
൴Q�+XEH൴� H\DOHW൴Q൴Q�&KRQJ\DQJ� NHQW൴QGH� DUD]൴� WRSOXODúWÕUPDVÕ� VRQXFXQGD� HNRORM൴N� U൴VN൴� DQDO൴W൴N�
K൴\HUDUú൴N�൴úOHPH�V൴VWHP൴�൴OH�WRSUDN��VX�YH�E൴\RORM൴N�RODUDN�|OoP�ú�YH�HNRORM൴N�U൴VN൴Q����GHUHFHGHQ����GHUHFH\H�൴QG൴÷൴Q൴�WHVS൴W�
HWP൴úOHUG൴U�

'HPHWU൴RX� HW� DO�� �������*�QH\�.ÕEUÕV
GD� DUD]൴� WRSOXODúWÕUPDVÕQÕQ� ,3'66� �$NÕOOÕ� 3ODQODPD�.DUDU�'HVWHN�6൴VWHP൴�� ൴OH�
HWN൴QO൴÷൴�� YHU൴PO൴O൴÷൴� YH� úH൵DÀÕ÷Õ� DUWÕUDUDN� DUD]൴� WRSOXODúWÕUPDVÕQÕ� NROD\ODúWÕUGÕ÷ÕQÕ� YH� XOXVDO� K�N�PHWOHUH�� \HUHO� RWRU൴WHOHUH��
SODQOD\ÕFÕODUD�YH�WRSUDN�VDK൴SOHU൴QH�oHú൴WO൴�NROD\OÕNODU�VD÷ODGÕ÷ÕQGDQ�EDKVHWP൴úOHUG൴U�

+DUWY൴JHVHQ��������2UWD�YH�'R÷X�$YUXSD
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