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6LQFH�������FRXQWV�RI�ILVK�IDXQD�KDYH�EHHQ�UHJXODUO\�FDUULHG�RXW�LQ�WKH�0LUDPDUH�1DWXUDO�0DULQH�5HVHUYH�E\�WKH
YLVXDO�FHQVXV�WHFKQLTXH��'XULQJ�WKHVH�\HDUV��LW�KDV�EHHQ�SRVVLEOH�WR�REVHUYH�WKH�HYROXWLRQ�RI�WKH�HFRV\VWHP��,Q�6HS�
WHPEHU�������WKH�ILUVW�VLJKWLQJ�RI�&RULV�MXOLV�RFFXUUHG��D�VSHFLHV�QHYHU�SUHYLRXVO\�REVHUYHG�LQ�WKH�SURWHFWHG�DUHD��7KH
SUHVHQFH�RI�WKLV�VSHFLHV�ZDV�DOVR�UHSRUWHG�LQ�WKH�VXPPHU������FHQVXV�
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'DO������DOO¢LQWHUQR�GHOOD�5LVHUYD�1DWXUDOH�0DULQD�GL�0LUDPDUH�VRQR�VWDWL�HIIHWWXDWL�UHJRODUPHQWH�FRQWHJJL�GHOOH
VSHFLH� LWWLFKH� SUHVHQWL� FRQ� OD� WHFQLFD� GHO� �YLVXDO� FHQVXV��� ,Q� TXHVWL� DQQL� o� VWDWR� SRVVLELOH� RVVHUYDUH� O¢HYROX]LRQH
GHOO¢HFRVLVWHPD��1HO�6HWWHPEUH�GHO������o�DYYHQXWR�LO�SULPR�DYYLVWDPHQWR�GL�&RULV� MXOLV��XQD�VSHFLH�PDL�RVVHUYDWD
SULPD�DOO¢LQWHUQR�GHOO¢$UHD�0DULQD�3URWHWWD��/D�SUHVHQ]D�GL�TXHVWD� VSHFLH�o�VWDWD� VHJQDODWD�DQFKH�QHO�PRQLWRUDJJLR
GHOO¢HVWDWH������

3DUROH�FKLDYH��&RULV�MXOLV��5LVHUYD�1DWXUDOH�0DULQD�GL�0LUDPDUH��SULPD�VHJQDOD]LRQH
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7KH�JHRJUDSKLFDO�SRVLWLRQ�RI�WKH�QRUWKHUQ�HQG�RI�WKH
*XOI� RI� 7ULHVWH�� ZKHUH� WKH� 0LUDPDUH� 0DULQH� 3URWHFWHG
$UHD� �03$�� LV� VLWXDWHG� �)LJ�� ���� DQG� LWV� HQYLURQPHQWDO
IDFWRUV� PDNH� WKLV� DUHD� DQ� LPSRUWDQW� REVHUYDWRU\� IRU
ELRGLYHUVLW\�� 2EVHUYDWLRQ� DQG�PRQLWRULQJ� VWDWLRQV� KDYH
EHHQ�HVWDEOLVKHG�QRW�RQO\�ZLWKLQ�WKH�SURWHFWHG�DUHD��EXW
DOVR�DW�RWKHU�LPSRUWDQW�FRDVWDO�VWDWLRQV�LQ�WKH�*XOI�RI�7UL�
HVWH�� DV� ZHOO� DV� LQ� DJUHHPHQW� ZLWK� 6ORYHQLDQ� VFLHQWLILF
VWDII� �1,%��0DULQH� %LRORJ\� 6WDWLRQ� RI� 3LUDQ��� 7KH� FKHFN
OLVWV� RI� VSHFLHV� DVVRFLDWLRQV� DUH� FRPSDUHG� LQ� RUGHU� WR
REWDLQ�HYDOXDWLRQV�RI�WKH�VSDWLDO�DQG�WLPH�FKDQJHV�VLQFH
������%XVVDQL�	�)HROL���������'XULQJ�WKHVH�\HDUV��LW�KDV
WKXV� EHHQ� SRVVLEOH� WR� UHFRUG� WKH� QHZ� RFFXUUHQFHV� RI
WKHVH� VSHFLHV� LQ� WKH�0LUDPDUH� 1DWXUDO�0DULQH� 5HVHUYH
DQG�LQ�WKH�*XOI�RI�7ULHVWH�LQ�WKH�GDWDEDVH�RI�WKH��/LWWRUDO
2EVHUYDWRU\�� �2�G�/�� �� 2VVHUYDWRULR� GHO� /LWRUDOH�� �&DV�
WHOODULQ�HW�DO���������

0DQ\� VSHFLHV� DQG� DVVRFLDWLRQV� GLIIHU� LQ� WKHLU� GLVWUL�
EXWLRQ�� LQ� VXEVWDQWLDO� UHJUHVVLRQV� �L�H�� )XFXV� YLUVRLGHV��
DOWKRXJK�LQ�UDSLG�UHDSSHDUDQFH�DV�ZHOO��L�H��&\PRGRFHD
QRGRVD� RU� &\VWRVHLUD� VSS���� ,Q� PDQ\� FDVHV�� WKHVH� G\�
QDPLFV�DUH�OLNHO\�FDXVHG�E\�PHWHRURORJLFDO�DQG�FOLPDWH
IDFWRUV�WKDW�FDQ�LQIOXHQFH�ZDWHU�UHSODFHPHQW�LQ�WKH�SHU�
VLVWHQFH� RI� KLJK� WHPSHUDWXUHV� LQ� VRPH� SRUWLRQV� RI� WKH
ZDWHU� FROXPQ� E\� WKH� SUHVHQFH� DQG�RU� GHYHORSPHQW� RI
SODQNWRQLF� VSRUHV�� HJJV�� ODUYDH� DQG� MXYHQLOHV� FRPLQJ
IURP�WKH�HDVWHUQ�FRDVW�

,Q� 6HSWHPEHU� ������ WKH� ILUVW� VLJKWLQJ� RI� &RULV� MXOLV
ZDV�PDGH�� D� VSHFLHV� QHYHU� SUHYLRXVO\� REVHUYHG� LQ� WKH
SURWHFWHG� DUHD� �&DVWHOODULQ� HW� DO��� ������� DV� WKH� ZDWHU
WHPSHUDWXUH�GXULQJ�WKH�ZLQWHU� LV� WRR�ORZ�IRU�LWV� UHTXLUH�
PHQWV�� 7KH� SUHVHQFH� RI� WKLV� VSHFLHV� ZDV� DOVR� UHSRUWHG
GXULQJ�WKH�VXPPHU������FHQVXV�

)LJ�����0DS�VKRZLQJ�ORFDWLRQV�RI�WKH�0LUDPDUH�1DWXUDO�0DULQH�5HVHUYH�DQG�3LUDQ�
6O�����=HPOMHYLG�]�R]QDàHQLPD�ORNDFLMDPD�1DUDYQHJD�PRUVNHJD�UH]HUYDWD�0LUDPDUH�LQ�3LUDQD�
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7KH� DUHD� FRQVLGHUHG� LQ� WKLV� VWXG\� LV� WKH� 0LUDPDUH
1DWXUDO�0DULQH� 5HVHUYH� �)LJ�� ��� LQ� WKH� *XOI� RI� 7ULHVWH�
ZKLFK� LV� WKH�QRUWKHUQPRVW�SDUW�RI� WKH�$GULDWLF�6HD��7KH
DUHD�LV����KD�ZLGH�ZLWK�����NP�ORQJ�FRDVWOLQH�

7KH�WHFKQLTXH�RI�YLVXDO�FHQVXV�ZDV�XVHG�WR�REWDLQ�D
FRQWLQXRXV� FKDUDFWHUL]DWLRQ� RI� WKH� ILVK� FRPPXQLW\� DQG
LWV�PRGLILFDWLRQV�LQVLGH�WKH�SURWHFWHG�DUHD�DQG�DW�VHYHUDO
SRLQWV�RI� WKH�*XOI�RI�7ULHVWH��7KH� ILHOGZRUN�ZDV�FDUULHG
RXW�ZLWK� WKH� DLG� RI� VFXED� GLYLQJ� DQG� VQRUNHOOLQJ�� GDWD
ZHUH�FROOHFWHG� LQ� VLWX�XVLQJ� WKH� WUDQVHFW� WHFKQLTXH�DQG
SRLQW�YLVXDO��QRQ�GHVWUXFWLYH�GLYLQJ�YLVXDO�FHQVXV�PHWK�
RGRORJ\� �+DUPHOLQ�9LYLHQ� HW� DO��� ������ 9DFFKL� 	� /D
0HVD�� ������ 'H� *LURODPR� 	� 0D]]ROGL�� ������� 7KH
PRQLWRULQJ�DFWLYLW\�E\�YLVXDO�FHQVXV�LQVLGH�WKH�3URWHFWHG
$UHD� EHJDQ� LQ� ������ZKHQ� WKH� ILUVW� FRPSLODWLRQ� RI� WKH
OLVW�RI�VSHFLHV�OLYLQJ�LQ�WKH�DUHD�ZDV�GHYHORSHG��%XVVDQL
	� )HROL�� ������%XVVDQL�� ������&DVWHOODULQ�HW� DO��� ������
7KH� VWXGLHV� FDUULHG� RXW� DIWHU� ����� �0RULQ� 	� 6SRWR�
�������UHSRUW�WKDW�VLQFH�WKDW�\HDU��IURP�$SULO�WR�2FWREHU�
DW� OHDVW� WKUHH� PRQLWRULQJ� DFWLYLWLHV� D� PRQWK� ZHUH� SHU�
IRUPHG�� ,Q� IDFW�� IRU� VRPH� \HDUV�� WKH� FRQWLQXDWLRQ� RI
VWXGLHV�GXULQJ�WKH�ZLQWHU�ZDV�QRW�UHSRUWHG��WKLV�IDFWRU�LV
FRQVLGHUHG�WR�EH�LUUHOHYDQW�IRU�WKH�DLP�RI�WKLV�VWXG\�RZ�
LQJ� WR� WKH� WHPSHUDWXUH� UDQJHV� EHWZHHQ� VXPPHU� DQG
ZLQWHU��W\SLFDO�RI�WKH�7ULHVWH�*XOI��7KH�WHPSHUDWXUH�GDWD
IURP� ����� WR� ����� ZHUH� FROOHFWHG� ZLWK� WKH� 2&($1
6(9(1�����&7'�PXOWLSDUDPHWHU�SUREH��WHPSHUDWXUH�DF�
FXUDF\�RI������R&�DQG�UHVROXWLRQ�RI�������R&��DW�WKH�&�
VWDWLRQ�ORFDWHG�DORQJ�WKH�ERXQGDU\�RI�WKH�0LUDPDUH�0D�
ULQH�3URWHFWHG�$UHD�DW���R��¤��

�1����R��¤��

�(�

5(68/76

&RULV� MXOLV� �)LJ������D�VLQJOH�PDOH�VSHFLPHQ��ZDV� ILUVW
REVHUYHG�LQ�WKH�0LUDPDUH�0DULQH�5HVHUYH�LQ�6HSWHPEHU
������:LWK� WKUHH�REVHUYDWLRQ�DFWLYLWLHV� IRU� HDFK�GD\� RI
PRQLWRULQJ��WKH�IUHTXHQF\�RI�WKLV�VSHFLHV�LQ������ZDV���
VLJKWLQJV� RXW� RI� WKH� ��� REVHUYDWLRQV� SHUIRUPHG�� ,Q� WKH
ZLQWHU�PRQWKV��KRZHYHU��LWV�SUHVHQFH�ZDV�QRW�UHFRUGHG�
,Q�������LQFOXGLQJ�DOO�PRQLWRULQJ�DFWLYLWLHV�SHUIRUPHG�WR
GDWH� �-DQXDU\� WR�0D\��� D� WRWDO�RI���� VLJKWLQJV�RXW�RI� ��
REVHUYDWLRQV�ZHUH�UHFRUGHG�

&�� MXOLV� LV� D� ILVK� EHORQJLQJ� WR� WKH� /DEULGDH� IDPLO\�
OLYLQJ�LQ�WKH�0HGLWHUUDQHDQ�6HD�DQG�DORQJ�WKH�1RUWK�$I�
ULFDQ�DQG�(XURSHDQ�$WODQWLF�FRDVWV��7KLV� VSHFLHV� LV�KHU�
PDSKURGLWH�SURWRJ\QLF�DQG�UHSURGXFHV�GXULQJ� WKH� VXP�
PHU�� OD\LQJ�VSKHULFDO�SHODJLF�HJJV��7KLV�VSHFLHV�HDWV� LQ�
YHUWHEUDWHV�VXFK�DV�VHD�XUFKLQV��VPDOO�VKHOOILVK�DQG�RWKHU
RUJDQLVPV�� ZKLFK� LW� ILQGV� E\� GLJJLQJ� LQ� WKH� VDQG�� ,WV
UDQJH�LV�LQ�WKH�FRDVWDO�DUHD��IURP�WKH�VXUIDFH�WR�D�GHSWK
RI�����PHWHUV��DOWKRXJK� LW� LV� IRXQG�XVXDOO\� DW�DERXW���
PHWHUV��&�� MXOLV� LV� HDVLO\� DSSURDFKHG�ZKLOH� GLYLQJ�� DOVR
EHFDXVH� LW� ILQGV� IRRG� LQ� WKH� VHGLPHQW�PRYHG�E\� WKH�GL�
YHUV�� ,W� SUHIHUV� KDELWDWV� ULFK� LQ� VHDZHHG� DQG� SUDLULHV� RI
3RVLGRQLD� RFHDQLFD�� EXW� WKH�PDLQ� OLPLWLQJ� IDFWRU� IRU� LWV
GLVWULEXWLRQ�LV� WKH�WHPSHUDWXUH�� ,W�FDQ�OLYH�LQ�D� WHPSHUD�
WXUH�UDQJH�IURP�����WR�����R&��EXW�LWV� LGHDO� UDQJH� LV�EH�
WZHHQ�����R&�DQG�����R&��$W�QLJKW�DQG�PDLQO\�GXULQJ�WKH
ZLQWHU�LW�VHHPV�WR�OLYH�XQGHU�WKH�VDQG��ZLWK�RQO\�LWV�KHDG
SURWUXGLQJ�� ,WV� SUHIHUUHG� VDOLQLW\� UDQJHV� EHWZHHQ� ����
DQG����SVX��EXW�LW�PRUH�FRPPRQO\�RFFXUV�EHWZHHQ�����
DQG������SVX��ZZZ�ILVKEDVH�FRP���(YHQ�WKRXJK�WKH�DUHD
FRQVLGHUHG� LQ� WKLV� VWXG\� EHORQJV� WR� WKH� 0HGLWHUUDQHDQ

)LJ����6O�����&RULV�MXOLV��/LQQDHXV����������3KRWR���)RWR��(��%DODVVR�
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6HD��WKH�QRUWKHUQ�$GULDWLF�LV�D�XQLTXH�HQWLW\�FRQVLGHULQJ
WKDW�LW�KDV�WHPSHUDWXUH�DQG�VDOLQLW\�YDOXHV�GLIIHUHQW�IURP
WKH� UHVW�RI� WKH�0HGLWHUUDQHDQ� 6HD�� 7KLV� RFFXUV� EHFDXVH
WKH�$GULDWLF�6HD�LV�D�PXGG\�VDQG\�SODLQ��ZLWK�D�VHD�ERW�
WRP�WKDW�LQ�WKH�*XOI�RI�7ULHVWH�GRHV�QRW�H[FHHG����PHWHUV
LQ� GHSWK�� 7KLV� ORZ� GHSWK� IDYRXUV� VWURQJ� ZDWHU� KHDWLQJ
GXULQJ�WKH�VXPPHU��WKH�WHPSHUDWXUH�FDQ�UHDFK������R&�
DQG�VWURQJ�ZDWHU�FRROLQJ�GXULQJ�WKH�ZLQWHU��ZLWK�YDOXHV
WKDW�XVXDOO\�IDOO�XQGHU��R&�

$V�PHQWLRQHG�DERYH��WKH�PDLQ�REVWDFOH�WR�WKH�DUULYDO
RI� WKHUPRSKLOLF� VSHFLHV� LV� WKH� VLJQLILFDQW� WHPSHUDWXUH
UDQJH� WKDW� EULQJV� WKH� ZLQWHU� WHPSHUDWXUH� EHORZ� ���R&�
7KHUHIRUH�� D� FRQWH[WXDO� DQDO\VLV�RI� WKH� LQIRUPDWLRQ�ZDV
QHFHVVDU\�EHIRUH�UHSRUWLQJ��FRQVLGHULQJ�WKH�KLVWRULFDO�VH�
ULHV� RI� WKH� QXPEHU� RI� GD\V�\HDU�� IURP� ����� WR� �����
ZKHQ�YDOXHV�XQGHU����R&�ZHUH� UHFRUGHG� LQ� WKH�*XOI�RI
7ULHVWH�E\�WKH�6WD��0ROR�6DUWRULR��6WUDYLVL��������6WUDYLVL�
������2UHO�	�=DPERQL��������2GRULFR�HW�DO����������7KH
IUHTXHQF\� RI� WKHVH� HYHQWV� RI� ZDWHU� FRROLQJ� DFWXDOO\
VKRZV�D�VLJQLILFDQW�GHFUHDVH��PDLQO\�LQ�WKH�ODVW����\HDUV�
)URP� ����� WR� ������ WKH� ZDWHU� FROXPQ� WHPSHUDWXUH
GURSSHG�EHORZ����R&�IRU�DQ�DYHUDJH�RI����GD\V�\HDU��,Q
FRPSDULVRQ�� EHWZHHQ� ����� DQG� ������ WKLV� RFFXUUHG
RQO\���GD\�\HDU��,Q�WKH�SHULRG�RI����\HDUV�IURP������WR
������ WKH� ZDWHU� FROXPQ� FRROLQJ� GURSSHG� XQGHU� ���R&
IRU�DQ�DYHUDJH�RI���GD\V�\HDU��7KH�GDWD�FROOHFWHG�LQ�&�
IURP������ WR������ VKRZHG� WKDW� LQ� WKH� ODVW� �� \HDUV� WKH
WHPSHUDWXUH� LQ� -DQXDU\�DQG�)HEUXDU\�KDV�QRW� IDOOHQ� EH�
ORZ��R&�

,Q� WKH�*XOI� RI� 7ULHVWH��&�� MXOLV� KDV� QHYHU� EHHQ� VHHQ
SULRU�WR�������HYHQ�LQ�3LUDQ�WKDW� LV� ORFDWHG� LQ� LWV�VRXWK�
HUQ� SDUW� �/�� /LSHM��SHUV�� FRPP���� 7KH� ODVW� YLVXDO� FHQVXV
VWXG\� SHUIRUPHG� LQ� WKUHH� 6ORYHQLDQ� 0DULQH� 3URWHFWHG
$UHDV� UHODWHG� WKH�GHQVLW\�RI�&�� MXOLV� LQ�)LHVD�3DFXJ� �XQ�
SURWHFWHG� DUHD�� RI� ����� ������������ P�� �/LSHM� HW� DO��
������

',6&866,21

7KH�SUHGLFWLRQ� RI�*UDLQJHU� ������� LV� DSSDUHQWO\� EH�
FRPLQJ� D� UHDOLW\� LQ� WKH� $GULDWLF� 6HD�� WKDW� WKH� IRUHVHHQ
JOREDO� ZDUPLQJ� ZRXOG� PDNH� VRXWKHUQ� VSHFLHV� H[WHQG
WKHLU� UDQJH� QRUWKZDUG�� 7KLV� K\SRWKHVLV� LV� VXSSRUWHG� E\
PDQ\�PRQLWRULQJ�DFWLYLWLHV� LQ� WKH�$GULDWLF�6HD��ZKHUH� LW
LV� UHSRUWHG� WKDW� WKH� ZDUP� ZDWHU� VSHFLHV� ZHUH� UHFHQWO\
IRXQG� LQ� JUHDWHU� QXPEHUV� LQ� WKH� QRUWKHUQ� VHFWRUV� DQG
DOVR� WKDW� VRPH� VSHFLHV� KDYH� EHHQ� IRXQG� RFFXUULQJ� IRU

WKH�YHU\�ILUVW�WLPH��'XOáLß�HW�DO���������'XOáLß�	�*UEHF�
������

7KH� ILUVW� REVHUYDWLRQ� RI�&RULV� MXOLV� LQ� WKH�0LUDPDUH
1DWXUDO� 0DULQH� 5HVHUYH� LQ� 6HSWHPEHU� ����� DOVR� VXS�
SRUWV� WKH�K\SRWKHVLV�RI� WKH�H[SDQVLYH� QRUWKZDUG�PRYH�
PHQW� RI� WKHUPRSKLOLF� VSHFLHV� DQG� FKDQJHV� LQ� PDULQH
ELRGLYHUVLW\�VWXGLHG�LQ�WKH�QRUWKHUQ�$GULDWLF�6HD��'XOáLß
HW� DO��� ������� 7KH� GDWD� SUHYLRXVO\� UHSRUWHG� DUH� LQ� IDFW
DOVR� LQ� DFFRUGDQFH�ZLWK� WKH� VWXG\� FDUULHG� RXW� LQ� ����
UHJDUGLQJ�WKH�QHZ�VSHFLHV�UHFRUGHG�RQ�WKH�RWKHU�VLGH�RI
WKH�$GULDWLF�6HD��ZKHUHE\�WKH�QRUWKZDUG�VSUHDG�RI�WKHU�
PRSKLOLF�VSHFLHV�KDV�EHHQ�FRQVLGHUHG�DV�DQ�LQGLUHFW� LQ�
GLFDWLRQ� RI� WKH� $GULDWLF� DQG� 0HGLWHUUDQHDQ� ZDWHU
ZDUPLQJ��'XOáLß�HW�DO���������

0RUHRYHU��WKH�IUHTXHQW�REVHUYDWLRQV�SHUIRUPHG�DORQJ
WKH� 7ULHVWH� FRDVW� DQG� WKH� FROODERUDWLRQ� ZLWK� 6ORYHQLDQ
VFLHQWLILF� VWDII� �&DVWHOODULQ� 	� 2GRULFR�� ������ RYHU� WKH
\HDUV�KDYH�DOUHDG\� IDFLOLWDWHG� WKH�VXUYH\�RI� VSHFLHV� WKDW
VORZO\�PRYH�IURP�&URDWLDQ�DQG�6ORYHQLDQ�FRDVWV� WR� WKH
,WDOLDQ� FRDVWV�� 7KH� XSGDWLQJ� RI� WKH� IORUD�IDXQD� FHQVXV
SHUIRUPHG� LQ� WKH� 0LUDPDUH� 1DWXUDO� 0DULQH� 5HVHUYH� LQ
����� �2GRULFR�� ������ UHFRUGHG� WKH� ILUVW� REVHUYDWLRQ� RI
+DOLFORQD�PHGLWHUUDQHD��ZKLFK� RFFXUUHG� LQ� -XQH� �����
DQG�WKLV�KDG�EHHQ�UHODWHG�WR�WKH�GHYHORSPHQW�RI�&RUDOOL�
JHQRXV�E\�WKH�URFNV��2QO\�RQH�\HDU�ODWHU�� LQ�������GXU�
LQJ�WKH�VWXG\�RQ�WKH��(IIHFWV�RI�IXOO�ILVKLQJ�SURKLELWLRQ�RQ
WKH�ILVK�SRSXODWLRQ�LQ�WKH�0LUDPDUH�0DULQH�5HVHUYH���'H
*LURODPR�HW�DO����������7ULSWHU\JLRQ�GHODLVL�ZDV�DOVR�LQ�
FOXGHG�LQ�WKH�IORUD�IDXQD�FHQVXV�

7KH�KLVWRULFDO�VHULHV�RI�GDWD� VXUYH\HG�RYHU� WKH�\HDUV
KDYH� DOORZHG� PRQLWRULQJ� RI� WKH� HFRV\VWHP� HYROXWLRQ�
ZLWK� FRQWLQXRXV� FRPSDULVRQV� DPRQJ� LQGLYLGXDO� \HDUV�
:H�FRQFHQWUDWH�RQ� WKH�VWXGLHV� �0RQLWRUDJJLR�%LRORJLFR
H�9LVXDO�&HQVXV�DQQR������� �2GRULFR�HW�DO���������DQG
�5HSRUW� ,QWHUQR� SHU� LO� 0LQLVWHUR� GHOO¤$PELHQWH�� �����
�&DVWHOODULQ���������ZKHUH� WKH�KLVWRULFDO�GDWD�ZHUH� LQWH�
JUDWHG�ZLWK� WKH�PRQLWRULQJ�DFWLYLWLHV� LQ� WKH� ILHOG� �YLVXDO
FHQVXV��FKHFNV�RQ� VWHDG\� VWDWLRQV��PLFURVSHFLPHQV�DQG
YLGHRWUDQVHFW�� DQG� ZLWK� WKH� LQIRUPDWLRQ� DFKLHYHG� E\
VXUYH\LQJ�WKH�FKHPLFDO�SK\VLFDO�GDWD�

,W� LV� QHFHVVDU\� WR� FRQVLGHU� WKDW� LQ� ODVW� \HDU� WKH� ILUVW
VLJKWLQJ�RFFXUUHG� LQ�6HSWHPEHU��ZKHUHDV� LQ������ LW�RF�
FXUUHG� LQ�0D\��ZKLFK� LV�PXFK�HDUOLHU��:LWK� IXWXUH� VXU�
YH\V�LW�ZLOO�EH�SRVVLEOH�WR�XQGHUVWDQG�ZKHWKHU�&��MXOLV�LV
D�VSHFLHV�OLYLQJ�LQ�WKH�SURWHFWHG�DUHD�RI�0LUDPDUH�RU�LI�LW
LV� D� FKDQFH� REVHUYDWLRQ� RI� D� VLQJOH� VSHFLPHQ� WKDW� KDG
PLJUDWHG�QRUWKZDUGV�
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0DU]LD�3,521��(PDQXHOD�%$/$662��'LHJR�32/21,$72�	�5REHUWR�2'25,&2
/EOANR=�+=PQN=HA�*=NEJ=�@E�*EN=I=NA
�&�������1NEAOPA
�3��HA�*EN=I=NA����
�&P=HU

"�I=EH!�EJBK$NEOANR=I=NEJ=IEN=I=NA�EP

329=(7(.

9�1DUDYQHP�PRUVNHP�UH]HUYDWX�0LUDPDUH�QD�7UÊDÈNHP�SRWHND�ÈWHWMH�ULEMH�IDYQH�]�YL]XDOQR�WHKQLNR�ÈWHWMD�ÊH�YVH
RG�OHWD�������9�WHK�OHWLK�MH�ELOR�PRJRßH�RSD]LWL�GRORßHQH�VSUHPHPEH�Y�HNRVLVWHPX��6HSWHPEUD������MH�ELO�Y�UH]HU�
YDWX�SUYLß�RSDÊHQ�NQH]�&RULV�MXOLV��YUVWD��NL�WX�SUHM�QL�ELOD�ÈH�QLNROL�UHJLVWULUDQD��6LFHU�SD�MH�ELOR�SRMDYOMDQMH�NQH]D�]D�
EHOHÊHQR�WXGL�PHG�ÈWHWMHP�ULEMH�IDYQH�SROHWL������

.OMXÞQH�EHVHGH��&RULV�MXOLV��1DUDYQL�PRUVNL�UH]HUYDW�0LUDPDUH��SUYR�SRMDYOMDQMH

5()(5(1&(6

%XVVDQL��0�� ��������3ULPL� ULVXOWDWL� VXOO¤LQFUHPHQWR�QDWX�
UDOH� GHOO¤LWWLRIDXQD� GHO� 3DUFR�0DULQR� GL�0LUDPDUH�� 5LY�
$QQXDULR� ������ 3DUFR�0DULQR� GL�0LUDPDUH�� ������� ���
���
%XVVDQL�� 0�� 	� (�� )HROL� �������� $QDOLVL� PXOWLYDULDWD
GHOO¤LWWLRIDXQD� HOHPHQWDUH� QHO� *ROIR� GL� 7ULHVWH�� 5LY� $Q�
QXDULR�������3DUFR�0DULQR�GL�0LUDPDUH��SS���������
&DVWHOODULQ�� &�� �������� 5HSRUW� ,QWHUQR� SHU� 0LQLVWHUR
GHOO¤$PELHQWH��*HQQDLR������
&DVWHOODULQ�� &��� *�� 9LVLQWLQ� 	� 5�� 2GRULFR� �������� /¤LW�
WLRIDXQD� GHOOD� 5LVHUYD� QDWXUDOH� PDULQD� GL� 0LUDPDUH
�*ROIR� GL� 7ULHVWH�� $OWR� $GULDWLFR��� $QQDOHV�� 6HU�� +LVW�
1DW������������������
'H�*LURODPR��0��	�&��0D]]ROGL���������7KH�DSSOLFDWLRQ
RI� YLVXDO�FHQVXV�RQ�0HGLWHUUDQHDQ� URFN\�KDELWDWV��0DU�
(QYLURQ��5HV������������
'H�*LURODPR��0��� 6�� 6WHIDQQL�� &��0D]]ROGL�	�5��2GR�
ULFR� �������� (IIHWWL� GHOOD� WRWDOH� SURLEL]LRQH� GHOOD� SHVFD
VXO� SRSRODPHQWR� LWWLFR� GHO� 3DUFR� 0DULQR� GL� 0LUDPDUH
�76���DQDOLVL�SUHOLPLQDUH��$WWL�&RQYHJQR��*��*DGLR������
���PDJJLR�������9HQH]LD�
'XOÞLÜ��-��	�%��*UEHF���������&OLPDWH�FKDQJH�DQG�$GUL�
DWLF�LFKWK\RIDXQD��)LVK��2FHDQRJU��������������
'XOÞLÜ�� -��� %��*UEHF�	� /�� /LSHM� �������� ,QIRUPDWLRQ� RQ
WKH� $GULDWLF� LFKWK\RIDXQD� �� HIIHFW� RI� ZDWHU�ZDUPLQJ"
$FWD�$GULDW�������������
'XOÞLÜ��-���%��*UEHF��/��/RYUHQF��*��%HJ�3DNODU��1��6XSLÜ
	�$��6PLUÞLÜ� ��������7KH�HIIHFW�RI� WKH�KHPLVSKHULF� FOL�
PDWLF�RVFLOODWLRQV�RQ�WKH�$GULDWLF�LFKW\RIDXQD��)UHVHQLXV
(QYLURQ��%XOO���������������
*UDLQJHU�� -�� 1�� 5�� �������� 7KH� SUREDEOH� HIIHFWV� RI� FOL�
PDWH� FKDQJH� RQ� LQYHUWHEUDWH� JURZWK� DQG� UHSURGXFWLRQ
ZLWK� SDUWLFXODU� UHIHUHQFH� WR� ,UHODQG�� ,QYHUWHEU�� 5HSURG�
'HY���������������

+DUPHOLQ�9LYLHQ��0��/���-��*��+DUPHOLQ��&��&KDXYHW��&�
'XYDO��5��*DO]LQ��3�� /HMHXQH��*��%DUQDEn�� )��%ODQF��5�
&KHYDOLHU�� -��'XFOHUF�	�*�� /DVVHUUH� �������� (YDOXDWLRQ
YLVXHOOH� GHV� SHXSOHPHQWV� HW� SRSXODWLRQV� GH� SRLVVRQV�
PHWKRGV�HW�SUREOHPHV��5HY�� (FRO�� �7HUUH�9LH��� ��������
����
/LSHM��/���0��2UODQGR�%RQDFD�	�0��ÆLÇNR���������&RDVWDO
ILVK� GLYHUVLW\� LQ� WKUHH� PDULQH� SURWHFWHG� DUHDV� DQG� RQH
XQSURWHFWHG� DUHD� LQ� WKH� *XOI� RI� 7ULHVWH� �QRUWKHUQ� $GUL�
DWLF���3�6�=�1�,��0DU��(FRO�������������������
0RULQ��0�� 	�0�� 6SRWR� �������� 3DUFR�0DULQR� GL�0LUD�
PDUH��::)�,WDOLD��&RQWULEXWR�SHU�OD�SULPD�IDVH�GHO��3UR�
JHWWR� 0�$�5�(�� �0HWRGL� DOWHUQDWLYL� SHU� OD� ULFHUFD� HFR�
ORJLFD��
2GRULFR�� 5�� �������� $JJLRUQDPHQWR� GHO� &HQVLPHQWR
)ORUR�)DXQLVWLFR�GHOOD�5LVHUYD�1DWXUDOH�0DULQD�GL�0LUD�
PDUH�� 5HSRUW� $QQXDOH� LQWHUQR� DO� 0LQLVWHUR� GHOO¤$PEL�
HQWH�������
2GRULFR��5��	�&��&DVWHOODULQ���������'DOOD�GLYHUVLWj�EL�
RORJLFD�QHO�*ROIR�GL�7ULHVWH�DOO¤RVVHUYDWRULR�GHO�/LWRUDOH�
$WWL� ZRUNVKRS� VWD]LRQL� GL� RVVHUYD]LRQH� GHOO¤$GULDWLFR
2ULHQWDOH��/MXEOMDQD��6OR���SS��������
2GRULFR��5���/��9HUJLQHOOD��&��&DVWHOODULQ�	�*��9LVLQWLQ
�������� 0RQLWRUDJJLR� %LRORJLFR� H� 9LVXDO� &HQVXV� $QQR
������&RQIURQWL�WUD�OH�5LVRUVH�%LRORJLFKH�WXWHODWH�D�0LUD�
PDUH� H� O¤$PELHQWH� FLUFRVWDQWH�� 5HSRUW� $QQXDOH� LQWHUQR
DO�0LQLVWHUR�GHOO¤$PELHQWH�������
2GRULFR��5���)��6DQ]LQ��0��3LURQ��)��'H�)ORULGR��*��%DU�
ELHUL�	�0��'R]���������6WXGLR�VXOOD�YDOXWD]LRQH�H�DOOR�
FD]LRQH�GHOOH�5LVRUVH�$OLHXWLFKH��DJJLRUQDPHQWR�GHL�GDWL
DPELHQWDOL�H�GHO�3LDQR�3OXULHQQDOH�GHO�*ROIR�GL�7ULHVWH�
3URJHWWR�6)23�$5,(6�3HVFD�������������R�DQQXDOLWj�
2UHO��*��	�5��=DPERQL���������3URSRVWH�SHU�XQ�SLDQR�GL
JHVWLRQH�GHOOD�IDVFLD�FRVWLHUD�GHO�*ROIR�GL�7ULHVWH��$5,(6�
3URJHWWR�3HVFD�6)23�����������
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6WUDYLVL��)����������7KH�YHUWLFDO�VWUXFWXUH�DQQXDO�F\FOH�RI
WKH� PDVV� ILHOG� SDUDPHWHUV� LQ� WKH� *XOI� RI� 7ULHVWH�� %ROO�
2FHDQRO��7HRU��$SSOLF��������������
6WUDYLVL�� )�� �������� /D� WHPSHUDWXUD� GHO� PDUH� D� 7ULHVWH
�������������+\GURUHV�����������

9DFFKL��0��	�*��/D�0HVD��������� )LVK�YLVXDO�FHQVXV� LQ
,WDOLDQ�PDULQH�SURWHFWHG�DUHDV��H[SHULHQFH�DQG�SHUVSHF�
WLYHV��1DWXUDOLVWD�6LFLOLDQR������6XSSO������������
ZZZ�ILVKEDVH�FRP


