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<YHV�*RXULRX���7KLHUU\�'HOFURL[���HW�'DYLG�9DULOORQ�
�� ,QWURGXFWLRQ

/
REVHUYDWLRQ� V\VWpPDWLTXH� GHV� RFpDQV� GpEXWH� DX� PLOLHX� GX� ��qPH VLqFOH� TXDQG� OHVPDULQV�FRPPHQFHQW�j�FROOHFWHU�GHV�LQIRUPDWLRQV�DILQ�G
DXJPHQWHU�OD�VpFXULWp�HW�G
RSWLPLVHU�OHVWUDMHWV� OH� ORQJ�GHV�URXWHV�GH�QDYLJDWLRQ��'HSXLV�� O
LQWpUrW�SRXU�OHV�RFpDQV�Q
D�FHVVp�GH�FURvWUHSULQFLSDOHPHQW� SRXU� DPpOLRUHU� OD� VpFXULWp� HQ� PHU�� RSWLPLVHU� O
XWLOLVDWLRQ� GHV� UHVVRXUFHVKDOLHXWLTXHV��FRPSUHQGUH�OD�YDULDELOLWp�GX�FOLPDW�HW�HQ�DPpOLRUHU�VD�SUpYLVLRQ�
3DU� DLOOHXUV� OHV� PRGqOHV� GH� FLUFXODWLRQ� RFpDQLTXH� RQW� IDLW� GHV� SURJUqV� WHOV� TX
LO� HVWPDLQWHQDQW� UDLVRQQDEOH�GH�SHQVHU�TXH�GDQV� OD�GpFHQQLH�j�YHQLU� FHX[�FL� VRLHQW� VXIILVDPPHQWFRUUHFWV� SRXU� rWUH� XWLOLVpV� FRPPH� XQ� RXWLO� G
DLGH� j� OD� GpFLVLRQ� SRXU� WRXW� FH� TXL� D� WUDLW�� j� ODVpFXULWp� HQ� PHU�� DX[� UHVVRXUFHV� KDOLHXWLTXHV� HW� DX� FOLPDW�� 1pDQPRLQV� OD� MXVWHVVH� GH� FHVPRGqOHV� QXPpULTXHV� GpSHQG� WRXMRXUV� GHV� PHVXUHV� GH� SDUDPqWUHV� RFpDQLTXHV�� WHOV� TXH� ODWHPSpUDWXUH� HW� OD� VDOLQLWp�� TXL� GRLYHQW� rWUH� 
LQMHFWpV
� j� LQWHUYDOOH� GH� WHPSV� UpJXOLHU� GDQV� FHVPRGqOHV�� 'DQV� FHWWH� RSWLTXH� OD� FRPPXQDXWp� GHV� RFpDQRJUDSKHV� V
RUJDQLVH� SRXU� PHWWUH� HQSODFH� GHV� RXWLOV� RSpUDWLRQQHOV� FDOTXpV� VXU� FHX[� H[LVWDQWV� HQ� PpWpRURORJLH�� F
HVW� j� GLUH� GHVUpVHDX[�GH�PHVXUHV�SpUHQQHV��SURJUDPPH�&25,2/,6�HQ�)UDQFH��TXL�SHUPHWWURQW�G
DOLPHQWHUXQ� RX� SOXVLHXUV� PRGqOHV� GH� FLUFXODWLRQ� RFpDQLTXH� JpQpUDO� �SURJUDPPH� 0(5&$725� HQ)UDQFH���'HV�PRGqOHV� UpJLRQDX[� j� SOXV� SHWLWHV� pFKHOOHV� VSDWLDOH� HW� WHPSRUHOOH� SRXUURQW� rWUHGpULYpV�GH�FHV�PRGqOHV�JOREDX[�PDLV�OHXU�TXDOLWp�GpSHQGUD�GHV�PHVXUHV�LQ�VLWX�TXL�H[LVWHURQWGDQV�OHV�UpJLRQV�FRQFHUQpHV�
/D� PLVH� HQ� pYLGHQFH� DVVH]� UpFHQWH� GH� YDULDWLRQV� GpFHQQDOHV� GX� V\VWqPH� RFpDQ�DWPRVSKqUH�DLQVL�TXH�OHV�pWXGHV�VXU�O
LPSDFW�GHV�JD]�j�HIIHW�GH�VHUUH�VXU�OH�UpFKDXIIHPHQW�GH�ODSODQqWH� UHQG� GpVRUPDLV� FUXFLDOH� O
REWHQWLRQ� GH� VpULHV� FOLPDWLTXHV� GH� ORQJXHV� GXUpHV� DILQ� GHTXDQWLILHU�OHV�YDULDWLRQV�REVHUYpHV�HW�GH�FRPSDUHU�O
pYROXWLRQ�DFWXHOOH�GX�FOLPDW�DX[�YDULDWLRQVSDVVpHV��UHFRQVWLWXpHV�SDU�OHV�SDOpR�FOLPDWRORJXHV�
/D� 1RXYHOOH�&DOpGRQLH� HVW� VHQVLEOH� DX[� YDULDWLRQV� HW� SHUWXUEDWLRQV� FOLPDWLTXHVJpQpUpHV� SDU� OH� SKpQRPqQH�(O�1LxR� ��2VLFOODWLRQ�$XVWUDOH��&H� SKpQRPqQH�� TXL� D� VD� VRXUFHGDQV� OHV� LQWHUDFWLRQV� pWURLWHV� HQWUH� O
DWPRVSKqUH� HW� O
RFpDQ� VXU� O
HQVHPEOH� GX� 3DFLILTXHpTXDWRULDO�� SURYRTXH� OHV� PRGLILFDWLRQV� FOLPDWLTXHV� OHV� SOXV� LPSRUWDQWHV� DX[� pFKHOOHV� LQWHU�

� ,5'��/(*26��805�����&156�&1(6�,5'�836��&HQWUH�,5'��%�3��$���������1RXPpD��1RXYHOOH�&DOpGRQLH�� ,5'��/(*26��805�����&156�&1(6�,5'�836�����DYHQXH�(��%HOLQ����������7RXORXVH�FHGH[���� ,5'��8QLWp�GH�6HUYLFH�0R\HQV�j�OD�0HU�HW�5pVHDX[�G
2EVHUYDWLRQV��86������&HQWUH�,5'��%�3��$��������1RXPpD��1RXYHOOH�&DOpGRQLH�



�
DQQXHOOHV��F
HVW�j�GLUH�VH� UHSURGXLVDQW� WRXV� OHV���j���DQV��&
HVW�SRXU�pWXGLHU�FH�SKpQRPqQH�jO
pFKHOOH� UpJLRQDOH�� HQWUH� DXWUHV� PRWLYDWLRQV�� TXH� OHV� RFpDQRJUDSKHV� GH� O
256720�PDLQWHQDQW�,5'��RQW�GpPDUUp�O
DFTXLVLWLRQ�V\VWpPDWLTXH�GH�OD�WHPSpUDWXUH�HW�GH�OD�VDOLQLWp�GHVXUIDFH��
¾ VXU�OD�SODJH�GH�O
$QVH�9DWD�j�1RXPpD��GHSXLV�������¾ OH�ORQJ�GHV�URXWHV�GHV�QDYLUHV�PDUFKDQGV��WRXW�G
DERUG�SDU�GHV�SUpOqYHPHQWV�PDQXHOV�SXLVDXWRPDWLVpV��GHSXLV�������

/HV�UDLVRQV�pYRTXpHV�SOXV�KDXW��pWXGH�GH�O
pYROXWLRQ�GX�FOLPDW�VXU�GH�ORQJXHV�pFKHOOHV�GHWHPSV��DPpOLRUDWLRQV�GHV�PRGqOHV�GH�FLUFXODWLRQ�RFpDQLTXH�UpJLRQDX[�HWF���QRXV�RQW�FRQGXLW�jSURSRVHU�DX�SURJUDPPH�=R1p&R��GHSXLV�������G
pWHQGUH�OH�UpVHDX�GH�PHVXUH�PLV�HQ�SODFH�SDUO
,5'�� HQ�SODoDQW� GHV�FDSWHXUV� HQ�GLIIpUHQWV� SRLQWV� FOpV�GX� ODJRQ� HW� HQ� pTXLSDQW� OH� FDERWHXU/DG\� *HUDOGLQH� G
XQ�DSSDUHLO� GH�PHVXUH� DXWRPDWLTXH��&H� W\SH�GH�PHVXUHV� Q
D�GH� VHQV� G
XQSRLQW�GH�YXH�FOLPDWLTXH�TXH�VL�OHV�VpULHV�REWHQXHV�VRQW�GH�GXUpHV�VXIILVDPPHQW�ORQJXHV�SRXUSUpVHQWHU� XQ� LQWpUrW� ORUV� G
DQDO\VHV� VWDWLVWLTXHV�� /HV� UpVXOWDWV� QH� VRQW� GRQF� SDV� H[SORLWDEOHVG
XQH�DQQpH�VXU� O
DXWUH�HW�FH� UDSSRUW�SUpVHQWH�VLPSOHPHQW� OHV�PHVXUHV�REWHQXHV�DX�FRXUV�GHVDQQpHV� ����� j� ������ 1pDQPRLQV� QRXV� YHUURQV� TXH� OH� UpVHDX� GH� PHVXUHV�� PLV� HQ� SODFHSULQFLSDOHPHQW� SRXU� DOLPHQWHU� GHV� pWXGHV� FOLPDWLTXHV�� SHUPHW� GH� UpYpOHU� GHV� SURFHVVXVRFpDQLTXHV�VXVFHSWLEOHV�G
LQWpUHVVHU�G
DXWUHV�FKDPSV�GLVFLSOLQDLUHV�
/H�SUpVHQW� UDSSRUW�QH�GHYUDLW�SUpVHQWHU� TXH� OHV� UpVXOWDWV� REWHQXV� HQ� ����� HW� ������PDLVFRPSWH�WHQX� GH� OD� GDWH� GH� UpGDFWLRQ� GH� FH� GRFXPHQW� QRXV� DYRQV� YRXOX� pWHQGUH� FHWWHSUpVHQWDWLRQ�j�O
DQQpH������



�
�� /H�UpVHDX�GH�PHVXUHV

/¶pWXGH� UpDOLVpH� V¶DSSXLH� VXU� XQ� UpVHDX� ORFDO� G¶REVHUYDWLRQV� FRPSRVp� GH� GHX[WKHUPRVDOLQRJUDSKHV�� O
XQ� HPEDUTXp� HW� O
DXWUH� PRXLOOp� GDQV� OH� ODJRQ�� HW� VXU� GH� QRPEUHX[FDSWHXUV�GH�WHPSpUDWXUH�SODFpV�j�GHV�HQGURLWV�FOpV�GX�ODJRQ�/HV�WKHUPRVDOLQRJUDSKHV��PRGqOH�6($�%,5'�6%(����VRQW�GHV�DSSDUHLOV�TXL�PHVXUHQWOD�WHPSpUDWXUH�HW�OD�FRQGXFWLYLWp��HW�GRQF�OD�VDOLQLWp��GH�OD�PHU�HQ�FRQWLQX��'HX[�DSSDUHLOV�VRQWXWLOLVpV�GDQV�FH�UpVHDX�GH�PHVXUHV��XQ�DSSDUHLO�DFKHWp�SDU�O
,5'�HW�XQ�DSSDUHLO�DFKHWp�HQ�����JUkFH�DX�SURJUDPPH�=R1p&R��,OV�VRQW�FDOLEUpV�XQH�IRLV�SDU�DQ�FKH]�OH�FRQVWUXFWHXU�j�6HDWWOH�(WDWV�8QLV��/HV� FDSWHXUV� GH� WHPSpUDWXUHV� VRQW� GH� PDUTXH� 216(7� �6WRZ$ZD\� ;7,��� 8QHWKHUPLVWDQFH�HVW�LQVpUpH�GDQV�XQ�ERvWLHU�FRQWHQDQW�XQH�PpPRLUH�TXL�SHUPHW�GH�VWRFNHU�MXVTX
j�� DQV� GH� PHVXUHV�� /HV� FDSWHXUV� VRQW� UHOHYpV� HQ� JpQpUDO� WRXV� OHV� �� PRLV�� /H� SDVG
pFKDQWLOORQQDJH�GHV�LQVWUXPHQWV�D�pWp�IL[p�j����PLQXWHV�/H�UpVHDX�VH�FRPSRVH�GH��¾ PHVXUHV� GH� WHPSpUDWXUH� HW� GH� VDOLQLWp� GH� VXUIDFH� HIIHFWXpHV� GHSXLV� ����� JUkFH� j� XQWKHUPRVDOLQRJUDSKH�HPEDUTXp�VXU�OH�0�6�/DG\�*pUDOGLQH��/H�SDV�G
pFKDQWLOORQQDJH�HVW�GH��PLQXWHV�(Q� ���� �� FH� WKHUPRVDOLQRJUDSKH� D� pWp� LQVWDOOp� VXU� OH�0�6� +DYDQQDK� �HQ� SULVH� GLUHFWH� HW� HQDPRQW�GX�FLUFXLW�GH�UHIURLGLVVHPHQW�GX�PRWHXU��TXL�D�UHPSODFp�OH�0�6�/DG\�*pUDOGLQH�¾ PHVXUHV� GH� WHPSpUDWXUH� HW� GH� VDOLQLWp� HIIHFWXpHV� SDU� XQ� WKHUPRVDOLQRJUDSKH� j� OD� IDXVVHSDVVH� GH� 8LWRp� �)LJXUH� ���� /H� FDSWHXU� HVW� SODFp� GDQV� XQ� WXEH� GH� 3OH[LJODV� j� ��� P� GHSURIRQGHXU�(Q� ������ GHV� FDSWHXUV� GH� WHPSpUDWXUH� VXSSOpPHQWDLUHV� RQW� pWp� SRVpV� SDU� ��� P� HW� ��� P� GHSURIRQGHXU� DILQ� GH� PLHX[� FRPSUHQGUH� O¶RULJLQH� G
DQRPDOLHV� GH� WHPSpUDWXUH� IURLGH� GpWHFWpHVDYHF�OHV�FDSWHXUV�GH�VXUIDFH�¾ PHVXUHV�GH� WHPSpUDWXUH�GH�VXUIDFH�GHV�VWDWLRQV�F{WLqUHV�GH� OD�F{WH�RXHVW� �$PpGpH��$QVH9DWD�� 5pFLI� GX� 3URQ\�� 3Rp��� GH� OD� F{WH� HVW� �*RUR�� 3RLQGLPLp��� GHV� vOHV� 6XUSULVHV� HW&KHVWHUILHOGV��)LJXUH����
/HV�PHVXUHV�PDQXHOOHV�GH�OD�VWDWLRQ�F{WLqUH�GH�O¶$QVH�9DWD��SURJUDPPH�,5'�SURSUH��VRQWpJDOHPHQW� SRXUVXLYLHV� HQ� FRPSOpPHQW� GHV�PHVXUHV� DXWRPDWLTXHV��'DQV� FH� FDV� OHV�PHVXUHVVRQW�HIIHFWXpHV�OHV�MRXUV�RXYUDEOHV�HQ�ERUG�GH�SODJH��8Q�SUpOqYHPHQW�G
HDX�GH�PHU�HVW�HIIHFWXpOH�PDWLQ�j���K��KHXUH�ORFDOH�(Q�������OD�VWDWLRQ�PDQXHOOH�GX�3KDUH� $PpGpH�D�pWp�DUUrWpH�FDU�HOOH�GHYHQDLW�UHGRQGDQWH�GH�ODVWDWLRQ� DXWRPDWLTXH� HW� DXVVL� SRXU� XQ� SUREOqPH� GH� ORJLVWLTXH�� /D� GLVSRQLELOLWp� GHV� GRQQpHVPDQXHOOH� HW� DXWRPDWLTXH� VXU�XQH�SpULRGH�GH� WHPSV�FRPPXQH� VXIILVDPPHQW� ORQJXH� SHUPHW� GHFDOLEUHU�XQH�VpULH�SDU�UDSSRUW�j�O
DXWUH�



�

)LJXUH��� 3RVLWLRQ�JpRJUDSKLTXH�GHV�VWDWLRQV�F{WLqUHV�LQVWUXPHQWpHV�GH�FDSWHXUV�GH�WHPSpUDWXUH�HW�RX�GH�VDOLQLWp�
/HV�GDWHV�GH�GpEXW�GH�O¶HQVHPEOH�GHV�PHVXUHV�DXWRPDWLTXHV�GH�WHPSpUDWXUH�HW�VDOLQLWpGH� VXUIDFH� HIIHFWXpHV� GDQV� OD� =((� VRQW� SUpVHQWpHV� GDQV� OH� WDEOHDX� �� HW� OD� SURIRQGHXU� HW� ODSRVLWLRQ�GHV�VWDWLRQV�GDQV�OH�WDEOHDX���

6WDWLRQV�RX�1DYLUH 3DUDPqWUH 'pEXW$QVH9DWD 7 �������3KDUH�$PpGpH 7 �������3DVVH�8LWRp��H[WpULHXU� 7��6 �������3DVVH�8LWRp��H[WpULHXU� 7�����P� �������3DVVH�8LWRp��H[WpULHXU� 7����P� �������3DVVH�8LWRp��H[WpULHXU� 7����P� �������5pFLI�GX�3URQ\ 7 �������3Rp 7 �������*RUR 7 �������3RLQGLPLp 7 �������,OHV�6XUSULVHV 7 �������,OHV�&KHVWHUILHOGV 7 �������0�6�/DG\�*pUDOGLQH 7��6 �������
7DEOHDX����/LVWH�GHV�VWDWLRQV�RX�QDYLUH�pTXLSpV�GH�FDSWHXUV�GH�WHPSpUDWXUH��7��HW�RX�GHVDOLQLWp��6��GDQV�OH�FDGUH�GX�SURJUDPPH�=R1H&R�



�
6WDWLRQ 3URIRQGHXU /DWLWXGH /RQJLWXGH1RXYHOOH�&DOpGRQLH��H[WpULHXU�F{WH�RXHVW5pFLI�GX�3URQ\ ��P ��������6 ���������($QVH�9DWD ��P ��������6 ���������(3KDUH�$PpGpH ��P ��������6 ���������(1RXYHOOH�&DOpGRQLH��H[WpULHXU�F{WH�RXHVW([WpULHXU�)DXVVH�3DVVH�8LWRH�7�6� ���P ��������6 ���������(

([WpULHXU�)DXVVH�3DVVH�8LWRH ���P ��������6 ���������(([WpULHXU�)DXVVH�3DVVH�8LWRH ���P ��������6 ���������(([WpULHXU�)DXVVH�3DVVH�8LWRH ���P ��������6 ���������(3RH ��P ��������6 ���������(1RXYHOOH�&DOpGRQLH��H[WpULHXU�F{WH�HVW*RUR ��P ��������6 ���������(3RLQGLPLp ��P ��������6 ���������(3DFLILTXH�7URSLFDO���=((,OHV�6XUSULVH ��P ��������6 ���������(,OHV�&KHVWHUILHOGV ��P ��������6 ���������(
7DEOHDX��� 3RVLWLRQ�GHV�VWDWLRQV�F{WLqUHV�HW�SURIRQGHXU�GHV�FDSWHXUV�
2Q� QRWHUD� TXH� OHV� GRQQpHV� GDQV� OD� ]RQH� pFRQRPLTXH� GH� 1RXYHOOH�&DOpGRQLH�WKHUPRVDOLQRJUDSKH�HPEDUTXp�RX�VWDWLRQV�F{WLqUHV��IRQW�SDUWLHV�HW�FRPSOqWHQW�XQ�HQVHPEOH�GHGRQQpHV�UpFROWpHV�VXU�O
HQVHPEOH�GX�3DFLILTXH�WURSLFDO�SDU�O¶,5'�1RXPpD�
/D�OLVWH�GH�O¶HQVHPEOH�GHV�VWDWLRQV�HW�OHV�EDWHDX[�JpUpV�GDQV�OH�FDGUH�GH�FH�UpVHDX�VRQWGLVSRQLEOHV�VXU�OH�:(%�j�O¶DGUHVVH�VXLYDQWH�KWWS���ZZZ�LUG�QF�(&23�VLWHHFRSIU�GRQQHHV�KWP



�
�� 3UpVHQWDWLRQ�GHV�PHVXUHV

/HV� GRQQpHV� GHV� VWDWLRQV� DXWRPDWLTXHV� GH�PHVXUH� GH� OD� WHPSpUDWXUH� VRQW� SUpVHQWpHVGHV� SDJHV� �� j� ��� /HV� PHVXUHV� GH� WHPSpUDWXUH� HW� GH� VDOLQLWp� REWHQXHV� JUkFH� DXWKHUPRVDOLQRJUDSKH� LQVWDOOp� )DXVVH� SDVVH� GH� 8LWRp� VRQW� UHSRUWpHV� j� OD� SDJH� ���� (QILQ� ODSRVLWLRQ� GHV� PHVXUHV� GH� WHPSpUDWXUH� HW� GH� VXUIDFH� GH� OD� PHU� HIIHFWXpHV� SDU� OHVWKHUPRVDOLQRJUDSKHV�LQVWDOOpV�VXU�OHV�EDWHDX[�PDUFKDQGV�HW�OH�/DG\�*HUDOGLQH�HVW�LQGLTXpH�VXUOD�FDUWH�GH�OD�SDJH����/HV� JUDSKLTXHV� SUpVHQWHQW� OHV� VpULHV� j� KDXWH� UpVROXWLRQ� WHPSRUHOOH� �FRXUEH� EOHXH�� HWXQH�PR\HQQH�PHQVXHOOH�FDOFXOpH�VXU�OD�GXUpH�GH�OD�VpULH��FRXUEH�URXJH���&HWWH�PR\HQQH�Q
HVWGRQQpH�TX
j�WLWUH�LQGLFDWLI�FDU�G
XQH�SDUW�OHV�VpULHV�VRQW�HQFRUH�UHODWLYHPHQW�FRXUWHV�HW�G
DXWUHSDUW�FHV�VpULHV�D\DQW�GHV� ORQJXHXUV�GLIIpUHQWHV� OHV�PR\HQQHV� VRQW�GLIILFLOHPHQW� FRPSDUDEOHVHQWUH�HOOHV�/H�SRXUFHQWDJH�GH�UHWRXU�GH�ERQQHV�GRQQpHV�HVW�H[FHOOHQW��/HV�VpULHV�VRQW�FRPSOqWHV�jO
H[FHSWLRQ�GHV�SpULRGHV��¾ PDUV�j�DR�W������DX[�,OHV�6XUSULVHV�¾ PDUV�j�PDL������j�3RLQGLPLp�¾ MXLQ������j�PDUV������DX[�,OHV�&KHVWHUILHOGV��/
DFFqV�j�FH�GHUQLHU�VLWH�HVW�SUREOpPDWLTXHFDU�LO�GpSHQG�GHV�FDPSDJQHV�GH�O
$OLV�RX�GH�OD�0DULQH�1DWLRQDOH�TXL�SHUPHWWHQW�GH�UHOHYHUOHV�FDSWHXUV��$�QRWHU�TXH� OHV�FDSWHXUV�Q
RQW�SDV�pWp� UHOHYpV�GHSXLV�PDL�������$X�YX�GHVGLIILFXOWpV� TXH� QRXV� DYRQV� SRXU� FKDQJHU� OH� FDSWHXU� GH� FHWWH� GHUQLqUH� VWDWLRQ� QRXV� QRXVLQWHUURJHRQV�VXU�OD�SHUWLQHQFH�GH�VRQ�PDLQWLHQ�
/H�QRPEUH�GH�PHVXUHV��XQH�PHVXUH�WRXWHV�OHV���PLQXWHV��GH�WHPSpUDWXUH�HW�GH�VDOLQLWp�GHVXUIDFH�GH� OD�PHU�HIIHFWXpHV�SDU� OHV�EDWHDX[�PDUFKDQGV�HW� OH�/DG\�*HUDOGLQH�GDQV� OD� UpJLRQ>���6����6�� ����(�����(@� HVW� LQGLTXpH� GDQV� OH� WDEOHDX� FL�GHVVRXV�� /
H[SORLWDWLRQ� GX� /DG\*HUDOGLQH� V
HVW�DUUrWpH� HQ������HW� OH� WKHUPRVDOLQRJUDSKH�D�pWp� WUDQVIpUp� VXU� OH�+DYDQQDK�HQ�����

$QQpH 1RPEUH�7RWDOGH�PHVXUHV 0HVXUHV�HIIHFWXpHV�SDUOH�/DG\�*HUDOGLQH���� ������ ���������� ������ ���������� ������ ���������� ������ �
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3RVLWLRQ�GHV�PHVXUHV�GH�WHPSpUDWXUH�HW�GH�VDOLQLWp�GH�VXUIDFH�GH�OD�PHU�HIIHFWXpHV��HQWUH������HW�������JUkFH�DX[WKHUPRVDOLQRJUDSKHV� LQVWDOOpV� VXU�OHV�QDYLUHV�PDUFKDQGV��/HV� SRLQWV�HQ� URXJH� UHSUpVHQWHQW� OHV�PHVXUHV� IDLWHV� jSDUWLU�GX�/DG\�*HUDOGLQH�
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�� 5pVXOWDWV
(WXGHV�FOLPDWLTXHV�JUDQGHV�pFKHOOHV

8QH�GHV�SUHPLqUHV�XWLOLVDWLRQ�GH�FHV�PHVXUHV�� VLPSOHV�j�PHWWUH� HQ�°XYUH��HVW� O
pWXGHGHV� UHODWLRQV� HQWUH� OH� FOLPDW� HW� O
RFpDQ� HW� HQ� SDUWLFXOLHU� O
LPSDFW� GX� SKpQRPqQH� (O� 1LxR� �2VFLOODWLRQ�$XVWUDOH�VXU�O
RFpDQ�WURSLFDO�GH�O
KpPLVSKqUH�VXG��&HV�pWXGHV�GH�JUDQGHV�pFKHOOHVVSDWLDOHV� SHUPHWWHQW� G
DYRLU� XQH� LPDJH� JOREDOH� GH� OD� YDULDELOLWp� RFpDQLTXH� DXWRXU� GH� OD1RXYHOOH�&DOpGRQLH�� 'H� WHOOHV� pWXGHV� VL� HOOHV� Q
RQW� SDV� G
DSSOLFDWLRQV� GLUHFWHV� HQ� WHUPH� GHUHVVRXUFHV�RFpDQLTXHV�SHUPHWWHQW� GH�SUpFLVHU� j�TXHOOHV� LQIOXHQFHV� FOLPDWLTXH� HVW� VRXPLVH� OD=((� GH� 1RXYHOOH�&DOpGRQLH�� 'DQV� FH� FDGUH�� OHV� YDULDWLRQV� K\GUR�FOLPDWLTXHV� �9HQW�SOXYLRPpWULH�� pYDSRUDWLRQ�� WHPSpUDWXUH� HW� VDOLQLWp� GH� VXUIDFH� GH� OD� PHU�� HQWUH� OD� 1RXYHOOH�&DOpGRQLH�HW� OD�3RO\QpVLH�)UDQoDLVH�RQW�pWp�pWXGLpHV�HQWUH������HW�������&HWWH�pWXGH� LQWqJUHOHV�PHVXUHV�HIIHFWXpHV�SDU�OHV�EDWHDX[�PDUFKDQGV�HW�ELHQ�HQWHQGX�SDU�OH�/DG\�*HUDOGLQH��(OOHD�GRQQp� OLHX�j�XQ� DUWLFOH�SDUX�HQ������GDQV� 
-RXUQDO�RI�*HRSK\VLFDO�5HVHDUFK
� �*RXULRX� HW'HOFURL[���������8Q�UpVXPp�GH�FH�WUDYDLO�HVW�SUpVHQWp�HQ�DQQH[H�
*UkFH�DX[�PHVXUHV�GHQVHV�GX�/DG\�*HUDOGLQH�XQH�DQDO\VH�GX�PrPH�W\SH�SRXUUD�rWUHHIIHFWXpH�HQWUH�OD�*UDQGH�7HUUH�HW�OHV�vOHV��PDLV�HQ�UpGXLVDQW�IRUWHPHQW� OHV�pFKHOOHV�VSDWLDOHVG
DQDO\VH��&HWWH�DQDO\VH�HVW�HQ�FRXUV�GH�UpDOLVDWLRQ�HW�GHYUDLW�rWUH�DFKHYpH�FRXUDQW������
8QH�DSSOLFDWLRQ�TXL�Q
DYDLW�FHUWDLQHPHQW�SDV�pWp�HQYLVDJpH�ORUV�GH�OD�PLVH�HQ�SODFH�GHVVWDWLRQV�F{WLqUHV�PDQXHOOHV�GH�O
$QVH�9DWD�HW�GX�3KDUH�$PpGpH�HVW�O
XWLOLVDWLRQ�GH�FHV�PHVXUHVHQ�SDOpR�FOLPDWRORJLH��/HV�FDURWWHV�GH�FRUDLO�SUpOHYpHV�GDQV�OHV�FRUDX[�PDVVLIV�SUpVHQWHQW�GHVVWULHV�GH�FURLVVDQFH�TXL�SHUPHWWHQW�GH�GDWHU�FHV�FDURWWHV��SDU�DLOOHXUV�OD�FRPSRVLWLRQ�FKLPLTXH�OH�UDSSRUW�6WURQWLXP�VXU�&DOFLXP�6U�&D��GH�FHV�FDURWWHV�HVW�IRQFWLRQ�GH�OD�WHPSpUDWXUH�HW�GH�ODVDOLQLWp� GH� O
RFpDQ� DX� PRPHQW� GH� OD� FURLVVDQFH� GH� FHV� FRUDX[�� ,O� HVW� DORUV� SRVVLEOH� GHUHFRQVWLWXHU�OD�WHPSpUDWXUH�GH�OD�PHU�GDQV�OH�SDVVp��HQ�JpQpUDO�����RX�����DQV��SRXU�SHX�TXHO
RQ� DLW� SX� FDOLEUHU� OHV�PHVXUHV� FKLPLTXHV� HIIHFWXpHV� VXU� OHV� FDURWWHV� FRUDOOLHQQHV� DYHF� GHVPHVXUHV� GH� WHPSpUDWXUH� GH� OD� PHU�� &HV� �� pOpPHQWV�� FRUDX[� PDVVLIV� HW� VpULHV� WHPSRUHOOHVFRQWHPSRUDLQH�GH�WHPSpUDWXUH�GH�OD�PHU��VRQW�UpXQLV�HQ�1RXYHOOH�&DOpGRQLH��/HV�PHVXUHV�GHWHPSpUDWXUH� HIIHFWXpHV�DX�3KDUH�$PpGpH� RQW� DLQVL� SHUPLV� GH� FDOLEUHU� XQH� FDURWWH� GH�&RUDLOSUpOHYpH� GDQV� OHV� HQYLURQV� SURFKH� GX� 3KDUH� �)LJXUH� ���� &H� WUDYDLO� D� GRQQp� OLHX� j� XQHSXEOLFDWLRQ�HQ�������&RUUqJH�HW�FROODERUDWHXUV��������/HV� pWXGHV� SDOpR�FOLPDWRORJLTXHV� SHUPHWWHQW� GH� YLVXDOLVHU� TX
HOOHV� pWDLHQW� OHVYDULDWLRQV�FOLPDWLTXHV�SDVVpHV�HW�GH�OHV�FRPSDUHU�j� O
pYROXWLRQ�DFWXHOOH�GX�FOLPDW� ��\�DYDLW�LOSOXV�G
pYpQHPHQWV�(O�1LxR�"�OHV�YDULDWLRQV�FOLPDWLTXHV�pWDLHQW�HOOHV�SOXV�IRUWHV�RX�SOXV�IDLEOHV"� HWF�� 2Q� HVSqUH� DLQVL� DUULYHU� j� XQH� PHLOOHXUH� FRPSUpKHQVLRQ� GHV� YDULDWLRQV� FOLPDWLTXHVSUpVHQWHV�



��

)LJXUH��� &HWWH�ILJXUH�PRQWUH� O
H[FHOOHQWH�UHODWLRQ�TXL�H[LVWH�HQWUH�OHV�PHVXUHV�FKLPLTXHV��OH�UDSSRUW�6U�&D�HQURXJH�� HW� OD� VpULH� WHPSRUHOOH� GH� WHPSpUDWXUH� GH� OD� PHU� UHOHYpH� DX� 3KDUH�$PpGpH� �FRXUEH� EOHXH��/
XWLOLVDWLRQ�GH�PHVXUHV�SOXV�JOREDOHV�WHO�TXH�OH�SURGXLW�GH�WHPSpUDWXUH�GH�5H\QROGV��FRXUEH�YHUWH��QHSHUPHW� SDV� XQH� DXVVL� ERQQH� UHFRQVWLWXWLRQ� GH� OD� WHPSpUDWXUH� RFpDQLTXH� j� SDUWLU� GHV� PHVXUHVFRUDOOLHQQH�
9DULDWLRQV�FOLPDWLTXHV�j�SOXV�SHWLWHV�pFKHOOHV�VSDWLDOHV,O� HVW� DFTXLV� TXH� O
RFpDQ� GDQV� OD� ]RQH� pFRQRPLTXH� GH� 1RXYHOOH�&DOpGRQLH� HVW� VRXVO
LQIOXHQFH� GX� SKpQRPqQH� (O� 1LxR� �� 2VFLOODWLRQ� $XVWUDOH�� ,O� Q
HVW� GRQF� SDV� pWRQQDQW� GHFRQVWDWHU� TXH� OD� WHPSpUDWXUH� GH� O
RFpDQ� DX[� DERUGV� LPPpGLDWV� GX� ODJRQ� VXELW� DXVVL� FHWWHLQIOXHQFH�� 3DU� H[HPSOH� OD� WHPSpUDWXUH� GH� VXUIDFH� DQRUPDOHPHQW� FKDXGH� HQ� KLYHU� ����� HVWYLVLEOH� j� O
°LO� QX� VXU� OHV� JUDSKLTXHV� GH� SUDWLTXHPHQW� WRXWHV� OHV� VWDWLRQV� F{WLqUHV�� HQ� UDSSRUWDYHF�O
pYpQHPHQW�/D�1LxD�GH�FHWWH�SpULRGH��FI��'HOFURL[�HW�/HQRUPDQG����������8QH�pWXGH�HVWDFWXHOOHPHQW� FRQGXLWH� j� O
,5'� SDU� 3�'RXLOOHW� HW� 6�2XLOORQ� �3URJUDPPH� &$UDFWpULVDWLRQ� HW0RGpOLVDWLRQ� GDQV� OHV� (FRV\VWqPHV� /DJRQQDLUHV� �� &$0(/,$�� SRXU� pYDOXHU� O
LPSDFW� GXSKpQRPqQH�(162�VXU�O
K\GURORJLH�GX�ODJRQ��&HWWH�pWXGH�XWLOLVH��HQWUH�DXWUHV��OHV�PHVXUHV�GHOD�VWDWLRQ�F{WLqUH�GH�O
$QVH�9DWD�
(WXGHV�GH�PpFDQLVPHV�SRXYDQW�DYRLU�XQ�LPSDFW�VXU�OHV�UHVVRXUFHV&��+pQLQ� DYDLW�UHPDUTXp�GqV������VXU�OHV�VWDWLRQV�F{WLqUHV�GH�OD�F{WH�RXHVW��PLVHV�HQSODFH�GDQV�OH�FDGUH�GX�SURJUDPPH�=21(&2��GHV�UHIURLGLVVHPHQWV�LPSRUWDQWV�TX
LO�DWWULEXDLW�j
� 'HOFURL[��7���HW�2��/HQRUPDQG��(162�VLJQDOV�LQ�WKH�YLFLQLW\�RI�1HZ�&DOHGRQLD��6RXWK�:HVWHUQ�3DFLILF�2FHDQRORJLFD�$FWD������������������������ &KULVWLDQ�+pQLQ��6XUYHLOODQFH�7KHUPRKDOLQH�GH�OD�=((�HQ�����������HW�������,QVWLWXW�)UDQoDLV�GH�5HFKHUFKH6FLHQWLILTXH�SRXU�OH�'pYHORSSHPHQW�HQ�&RRSpUDWLRQ��$UFKLYHV�6FLHQFHV�GH�OD�0HU��2FpDQRJUDSKLHSK\VLTXH��Q��������



��
XQ�PpFDQLVPH�SRVVLEOH�GH�UHPRQWpH�G
HDX�SURIRQGH�RX�G
XSZHOOLQJ�'DQV�O
KpPLVSKqUH�VXG�XQYHQW�GH� VXG�VRXIIODQW�SDUDOOqOHPHQW� j�XQH�F{WH�SURYRTXH� OH� UHWUDLW�YHUV� OH� ODUJH�GHV� HDX[�GHVXUIDFH� UHPSODFpHV� DORUV� SDU� GHV� HDX[� YHQDQW� GHV� SURIRQGHXUV�� IURLGHV� HW� SRWHQWLHOOHPHQWULFKHV� HQ� pOpPHQWV� QXWULWLIV��&
HVW� HIIHFWLYHPHQW� OH� FDV�GH� OD� F{WH� VXG�RXHVW� GH� OD�1RXYHOOH�&DOpGRQLH�R�� OHV�$OL]pV�GH�6XG�(VW� VRQW� VXVFHSWLEOHV�GH�SURYRTXHU� XQ� WHO� UHIURLGLVVHPHQW� jO
H[WpULHXU� GH� OD� SHQWH� H[WHUQH� ODJRQ�� &HV� UHIURLGLVVHPHQWV� RQW� pWp� FRQILUPpV� SDU� O
DQDO\VHG
LPDJHV� VDWHOOLWHV� GH� WHPSpUDWXUH� GH� VXUIDFH� GH� OD� PHU� �*�� &UHVVZHOO�� &6,52�+REDUW�$XVWUDOLH���8Q�DUWLFOH�VXU�FH�VXMHW�HVW�HQ�FRXUV�G
pFULWXUH��*��&UHVVZHOO�HW�&��+pQLQ��3RXU� DYRLU� OD� FHUWLWXGH� TXH� FHV� UHIURLGLVVHPHQWV� pWDLHQW� GXV� j� OD� UHPRQWpH� G
HDX[SURIRQGHV�QRXV�DYRQV�SODFp� j� OD� ILQ�GH� O
DQQpH������GHV�FDSWHXUV�GH� WHPSpUDWXUH�j����P�HW�� P�GH�SURIRQGHXU�j�OD�IDXVVH�SDVVH�GH�8LWRH��/HV�PHVXUHV�VRQW�UHSRUWpV�VXU�OHV�JUDSKLTXHVFL�GHVVRXV�



��
'XUDQW� O
DQQpH� ����� GHV� UHIURLGLVVHPHQWV� VSHFWDFXODLUHV� HW� FRKpUHQWV� DX[� WURLVSURIRQGHXUV�RQW�pWp�REVHUYpV�GH�MDQYLHU�j�PDL�SXLV�j�QRXYHDX�HQ�QRYHPEUH�HW�GpFHPEUH��&HVUHIURLGLVVHPHQWV�TXL�GXUHQW�HQYLURQ���VHPDLQHV�SHXYHQW�rWUH�VXSpULHXUV�j���&��,O�DSSDUDvW�ELHQTXH�OH�UHIURLGLVVHPHQW�REVHUYp�HQ�VXUIDFH�SURYLHQW�GH�UHPRQWpH�G
HDX�SOXV�SURIRQGH�$ILQ�G
pWXGLHU�SOXV�FRPSOqWHPHQW�FHW� 
XSZHOOLQJ
 HW�GH�YpULILHU�VL� OHV� UHPRQWpHV�G
HDXSURIRQGH� VRQW� DVVRFLpHV� j� XQ� HQULFKLVVHPHQW� HQ� QXWULPHQWV� GHV� FRXFKHV� GH� VXUIDFH�� XQSURJUDPPH� GH� UHFKHUFKH� SOXV� FRPSOHW� HVW� HQYLVDJp�� 3DU� DLOOHXUV� OD� PLVH� HQ� SODFH� G
XQHWUDQVPLVVLRQ�HQ� WHPSV�UpHO�GH� OD� WHPSpUDWXUH�j� O
H[WpULHXU�GX� ODJRQ�SHUPHWWUDLW�GH�YLVXDOLVHULPPpGLDWHPHQW� XQ� WHO� pYpQHPHQW� HW� G
LQWHUYHQLU� DYHF� GHV� PR\HQV� j� OD� PHU� DGpTXDW�� DILQG
HIIHFWXHU�OHV�PHVXUHV�QpFHVVDLUHV�j�O
pWXGH�GX�SKpQRPqQH�

�� 9DORULVDWLRQ�GHV�PHVXUHV/HV�DQDO\VHV�VFLHQWLILTXHV�D\DQW�XWLOLVp�FHV�PHVXUHV�RQW�IDLW�O
REMHW�VRLW�GH�SUpVHQWDWLRQVj�FRQJUqV��VRLW�GH�SXEOLFDWLRQV�GDQV�GHV�UHYXHV�LQWHUQDWLRQDOHV�
5HYXHV�LQWHUQDWLRQDOHV*RXULRX��<��DQG�7��'HOFURL[��������6HDVRQDO�DQG�(162�YDULDWLRQV�RI�VHD�VXUIDFH�VDOLQLW\�DQGWHPSHUDWXUH� LQ�WKH�6RXWK�3DFLILF�&RQYHUJHQFH�=RQH�GXULQJ������������-RXUQDO�RI*HRSK\VLFDO�5HVHDUFK������&�����������GRL������������-&�������&RUUqJH��7���7��4XLQQ��7��'HOFURL[�� )��/H�&RUQHF�� -��5HF\� DQG�*��&DELRFK�� ������/LWWH� ,FH$JH� VHD� VXUIDFH� WHPSHUDWXUH� YDULDELOLW\� LQ� WKH� VRXWKZHVW� WURSLFDO� 3DFLILF�*HRSK\VLFDO�5HVHDUFK�/HWWHUV����������������
3UpVHQWDWLRQ�j�FRQJUqV'HOFURL[��7��$��'HVVLHU��5��0RUURZ��*��5HYHUGLQ��DQG�-��9LDODUG��������6HUYLFH�G
REVHUYDWLRQGH� OD� VDOLQLWp� GH� VXUIDFH� GH� OD� PHU� GDQV� O
RFpDQ� JOREDO� j� SDUWLU� GH� QDYLUHVG
RSSRUWXQLWp�SRXU�PLHX[�FRPSUHQGUH�OH�U{OH�GHV�RFpDQV�VXU�OH�FOLPDW�GH�OD�3ODQqWHHW�HQ�DPpOLRUHU�VD�SUpYLVLRQ��$FWHV�GH�O
$WHOLHU�([SpULPHQWDWLRQ�HW�,QVWUXPHQWDWLRQ�%UHVW��������MDQYLHU������'HOFURL[�� 7��� <�� *RXULRX�� DQG�0��0F3KDGHQ�� ������0RQLWRULQJ� DQG� DQDO\VLQJ� VHD� VXUIDFHVDOLQLW\�FKDQJHV�LQ�WKH�WURSLFDO�3DFLILF��3URFHHGLQJV�RI�WKH�,QWHUQDWLRQDO�6\PSRVLXP�(Q�URXWH�WR�*2'$(������������%LDUULW]��������MXLQ������*RXULRX��<��� � DQG� 7��'HOFURL[�� 7URSLFDO� � 3DFLILF� YDULDELOLW\��&/,9$5�2FHDQ�2EVHUYDWLRQV3DQHO��&6,52��+REDUW�$XVWUDOLH��������PDUV�������([SRVp�
3DU� DLOOHXUV� OH� UpVHDX� GH� PHVXUHV� PLV� HQ� SODFH� HQ� 1RXYHOOH�&DOpGRQLH� D� IDLW� O
REMHW� G
XQHSUpVHQWDWLRQ� ORUV� GH� O
DWHOLHU� �� 
3RWHQWLDO�$SSOLFDWLRQV� RI�2FHDQ�2EVHUYDWLRQV� IRU� WKH�3DFLILF,VODQGV
������RFWREUH������±�1DGL�±�)LGL��<YHV�*RXULRX��
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�� &RQFOXVLRQ
/H� UpVHDX� GH�PHVXUHV� GH� WHPSpUDWXUH� HW� GH� VDOLQLWp� GH� O
RFpDQ� D� pWp�PLV� HQ� SODFH� jO
RULJLQH�SDU� O
256720��� ,5'�SRXU� O
pWXGH�GX�SKpQRPqQH�(162��&H�UpVHDX�V
HVW�IRUWHPHQWGpYHORSSp�HQ�1RXYHOOH�&DOpGRQLH�JUkFH�DX�FRQFRXUV�GX�SURJUDPPH�=21(&2�HW�VRQ�XWLOLWpV
pWHQG� SURJUHVVLYHPHQW� j� G
DXWUHV� FKDPSV� GLVFLSOLQDLUHV� WHOV� TXH� OD� SDOpR�FOLPDWRORJLH�� OHVpWXGHV� HQYLURQQHPHQWDOHV� GX� ODJRQ�� HW� D� SHUPLV� GH�PHWWUH� HQ� pYLGHQFH� O
H[LVWHQFH� SRVVLEOHG
XQ�XSZHOOLQJ��GRQW�O
LPSDFW�HQ�WHUPH�GH�UHVVRXUFHV�FRQVWLWXH�XQH�SLVWH�GH�UHFKHUFKH�DFWXHOOH�/HV� GRQQpHV� GHV� VWDWLRQV� F{WLqUHV� RQW� pWp� WUDQVPLVH� VRXV� IRUPH� QXPpULTXH� DXSURJUDPPH�=21(&2�j�WUDYHUV�OD�6*9/�

5HPHUFLHPHQWV/
LQVWDOODWLRQ�GX� WKHUPRVDOLQRJUDSKH�j�ERUG�GX�/DG\� *HUDOGLQH�SXLV� GX� +DYDQQDK�D�pWp� UpDOLVpH�SDUO
8QLWp�GH�6HUYLFH�GH� O
,5'��0R\HQV�j�OD�PHU�HW�UpVHDX[�G
REVHUYDWLRQV���86������1RXV�YRXGULRQV�HQSDUWLFXOLHU�UHPHUFLHU�/XF� )RXFKHU��GpFpGp�HQ�������TXL�V
HVW�LQYHVWL�DYHF�HQWKRXVLDVPH�HW�VDYRLU�IDLUHGDQV�FHV�LQVWDOODWLRQV��/
HQVHPEOH�GX�UpVHDX�PLV� HQ�SODFH�HQ�1RXYHOOH�&DOpGRQLH�HVW�JpUp�SDU�'DYLG9DULOORQ�GH�O
86�����/D�PLVH�HQ�SODFH�GHV�FDSWHXUV�GH�WHPSpUDWXUH�HW�OHXU�UHPSODFHPHQW�QH�SRXUUDLW�VHIDLUH�VDQV�OHV�SORQJHXUV�GH� O
,5'��TX
LOV�HQ�VRLHQW�UHPHUFLpV��/D�FRQWULEXWLRQ�GH� OD�0DULQH�1DWLRQDOHSRXU�OD�PDLQWHQDQFH�GHV�FDSWHXUV�DX[�vOHV�&KHVWHUILHOGV�HVW�WUqV�DSSUpFLpH�



��
$QQH[H
9DULDELOLWp�GH� OD� WHPSpUDWXUH� HW� GH� OD� VDOLQLWp�GH� VXUIDFH�GDQV� OD�=RQH� GH&RQYHUJHQFH�GX�3DFLILTXH�6XG�
5pVXPp�WUDGXLW�HQ�IUDQoDLV�GH�O
DUWLFOH��
*RXULRX��<��� DQG�7��'HOFURL[��6HDVRQDO� DQG�(162�9DULDWLRQV�RI�6HD�6XUIDFH�6DOLQLW\� DQG�7HPSHUDWXUH� LQ� WKH6RXWK� 3DFLILF� &RQYHUJHQFH� =RQH� � GXULQJ� �����������-RXUQDO� RI� *HRSK\VLFDO� 5HVHDUFK�� ����&����������GRL������������-&�������������

'HSXLV� ������ O
,5'� D� RUJDQLVp� OD� FROOHFWH� HW� OD� PHVXUH� V\VWpPDWLTXH� GH� OD� VDOLQLWp�666��HW�GH�OD�WHPSpUDWXUH��667��GH�VXUIDFH�GH�O
RFpDQ�j�SDUWLU�GHV�QDYLUHV�GH�FRPPHUFH��'DQVFHWWH�pWXGH�QRXV�DQDO\VRQV�OD�YDULDELOLWp�VDLVRQQLqUH�HW�LQWHUDQQXHOOH�GH�FHV�SDUDPqWUHV�VXU�XQHSpULRGH� GH� ��� DQV� ������������ GDQV� OH� 3DFLILTXH� 7URSLFDO� 6XG�2XHVW� ����6����6� �� ����(�����:���)LJXUH�����&HWWH�UpJLRQ�VH�VLWXH��¾ VRXV� OD� =RQH� GH�&RQYHUJHQFH� GX� 3DFLILTXH� 6XG�2XHVW�� R�� OD� FRQYHFWLRQ� DWPRVSKpULTXHSURIRQGH�HW��SDU�FRQVpTXHQW��OHV�SUpFLSLWDWLRQV�VRQW�LQWHQVHV�¾ j� OD� IURQWLqUH� VXG� GX� UpVHUYRLU� G
HDX�FKDXGH� R�� OD� WHPSpUDWXUH� GH� VXUIDFH� GH� O
RFpDQ� HVWVXSpULHXUH�j����&��&HWWH�UpJLRQ�HVW�DXVVL�FDUDFWpULVpH�SDU�XQ�IURQW�GH�VHO�TXL�GpOLPLWH�OHVHDX[�GHVVDOpHV�pTXDWRULDOHV�GHV�HDX[�VXEWURSLFDOHV��)LJXUH����¾ HQWUH�7DKLWL�HW�'DUZLQ��R��OHV�YDULDWLRQV�UHODWLYHV�GH�OD�SUHVVLRQ�DWPRVSKpULTXH�VHUYHQW�jFDOFXOHU�O
,QGLFH�G
2VFLOODWLRQ�$XVWUDOH�TXL�SHUPHW�GH�GpILQLU�OHV�pYpQHPHQWV�(O�1LxR�R��/D1LxD�&HWWH�pWXGH�GH�OD�VDOLQLWp�HW�GH�OD�WHPSpUDWXUH�GH�VXUIDFH�GH�OD�PHU�HVW�FRPSOpWpH�SDUO
DQDO\VH� GH� VpULHV� WHPSRUHOOHV� GH� SUpFLSLWDWLRQV�� G
pYDSRUDWLRQ�� GH� YHQW� DLQVL� TXH� GHVDQRPDOLHV�GH�FRXUDQW�JpRVWURSKLTXH�GpGXLW�GHV�PHVXUHV�DOWLPqWULTXHV�GHV�VDWHOOLWHV�*(26$7HW�7RSH[�3RVpLGRQ�/D� YDULDELOLWp� VDLVRQQLqUH� HW� LQWHUDQQXHOOH� GH� FHV� SDUDPqWUHV� HVW� H[WUDLWH� SDUGpFRPSRVLWLRQ� HQ� IRQFWLRQ� HPSLULTXH� RUWKRJRQDOH�� 7RXV� OHV� SDUDPqWUHV� PRQWUHQW� XQHYDULDELOLWp� LQWHUDQQXHOOH� IRUWHPHQW� FRUUpOpH� DYHF� OD� O
,QGLFH� G
2VFLOODWLRQ� $XVWUDOH�� /
RFpDQ3DFLILTXH�7URSLFDO�6XG�2XHVW�HVW�SOXV�VDOp�HW�SOXV�IURLG�SHQGDQW�OHV�pYpQHPHQWV�(O�1LxR�TXHORUV�GHV�pYpQHPHQWV�/D�1LxD��/HV� SUpFLSLWDWLRQV� VRQW�DXVVL�SOXV� LPSRUWDQWHV�GDQV� OH� VHFWHXUVXG�RXHVW�GXUDQW�/D�1LxD�TXH�GXUDQW�(O�1LxR��/HV�SOXV� IRUWHV�YDULDWLRQV�VRQW�REVHUYpHV� ORUVGHV�GHUQLHUV�DQQpHV��HQ������HW������SRXU�OD�WHPSpUDWXUH�HW�HQ������HW������SRXU�OD�VDOLQLWp�%LHQ� TXH� TXDOLWDWLYHPHQW� FRQVLVWDQWH� DYHF� OHV� YDULDWLRQV� GH� SUpFLSLWDWLRQV�� ODYDULDELOLWp� GH� OD� VDOLQLWp� j� O
pFKHOOH� LQWHUDQQXHOOH� SHXW� rWUH� DXVVL� HQ� SDUWLH� H[SOLTXp� SDU� OHGpSODFHPHQW�GX�IURQW�GH�VDOLQLWp�TXL�VpSDUH�OHV�HDX[�SHX�VDOpHV�GX�UpVHUYRLU�G
HDX�FKDXGH�GHVHDX[�VXEWURSLFDOHV�VDOpHV� �)LJXUH�����/HV�PHVXUHV�DOWLPqWULTXHV�PRQWUHQW�TXH�GHV�DQRPDOLHVGH�FRXUDQW�JpRVWURSKLTXHV�VH�SURGXLVHQW�HQ�SKDVH�DYHF� OHV�GpSODFHPHQWV�GX�IURQW�GH�VHO��&HIURQW�GH�VHO�VH�GpSODFH�YHUV�O
RXHVW��UHVSHFWLYHPHQW�YHUV�O
HVW��SHQGDQW�(O�1LxR��UHVSHFWLYHPHQW



��
/D� 1LxD�� DORUV� TXH� OH� IURQW� VLWXp� VXU� O
pTXDWHXU� � VH� GpSODFH� YHUV� O
HVW� �UHVSHFWLYHPHQW� YHUVO
RXHVW��

)LJXUH��� 7HPSpUDWXUH�HW�VDOLQLWp�GH�VXUIDFH��/H�UHFWDQJOHLQGLTXH�OD�]RQH�G
pWXGH� )LJXUH��� (YROXWLRQ�GH�OD�VDOLQLWp�GH�VXUIDFH�GH�OD�PHU�GH�����j������j����6��/D�OLJQH�FRQWLQXH�UHSUpVHQWH�OHVYDULDWLRQV�GH�OD�62,��LQGLFDWULFHV�GHV�pYpQHPHQWV�(O1LxR�HW�/D�1LxD�


	Yves Gouriou, Thierry Delcroix et David Varillon
	Yves Gouriou, Thierry Delcroix et David Varillon
	Yves Gouriou, Thierry Delcroix, et David Varillon
	1.	Introduction
	2.	Le réseau de mesures
	Station
	Profondeur
	Latitude
	Longitude

	Nouvelle-Calédonie: extérieur côte ouest
	Nouvelle-Calédonie: extérieur côte ouest
	Nouvelle Calédonie: extérieur côte est
	Pacifique Tropical / ZEE
	3.	Présentation des mesures
	Les données des stations automatiques de mesure de la température sont présentées des pages 7 à 9. Les mesures de température et de salinité obtenues grâce au thermosalinographe installé Fausse passe de Uitoé sont reportées à la page 10. Enfin la position des mesures de température et de surface de la mer effectuées par les thermosalinographes installés sur les bateaux marchands et le Lady Geraldine est indiquée sur la carte de la page 10.
		Les graphiques présentent les séries à haute résolution temporelle (courbe bleue) et une moyenne mensuelle calculée sur la durée de la série (courbe rouge). Cette moyenne n'est donnée qu'à titre indicatif car d'une part les séries sont encore relativement courtes et d'autre part ces séries ayant des longueurs différentes les moyennes sont difficilement comparables entre elles.


	4.	Résultats
	Etudes climatiques grandes échelles

		Durant l'année 2002 des refroidissements spectaculaires et cohérents aux trois profondeurs ont été observés de janvier à mai puis à nouveau en novembre et décembre. Ces refroidissements qui durent environ 2 semaines peuvent être supérieurs à 2°C. Il apparaît bien que le refroidissement observé en surface provient de remontée d'eau plus profonde.
	5.	Valorisation des mesures
	Présentation à congrès

	Conclusion
	Remerciements

	Annexe
	Gouriou, Y., and T. Delcroix, Seasonal and ENSO Variations of Sea Surface Salinity and Temperature in the South Pacific Convergence Zone  during 1976-2000, Journal of Geophysical Research, 107(C12), 8011, doi:101029/2001JC000830, 2002.

