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6\QWKqVH�GH�O·pYDOXDWLRQ�SDU�WpOpGpWHFWLRQ�GHV�GpJkWV

IRUHVWLHUV�FDXVpV�SDU�OHV�WHPSrWHV�GH�GpFHPEUH�����

%LHQ� TXH� VRUWDQW� GX� FDGUH� GH� OD� WKqVH�� OHV� WUDYDX[� HIIHFWXpV� VXLWH� DX� SDVVDJH� GHV

WHPSrWHV� GH� ILQ� ����� VH� VRQW� DYpUpV� H[WUrPHPHQW� LQWpUHVVDQWV�� QRQ� SDV� HQ� WHUPH� GH

UpVXOWDWV�PDLV�G·HQVHLJQHPHQWV�VXU�FH�TXH�SHXW�DSSRUWHU�OD�WpOpGpWHFWLRQ�DX[�IRUHVWLHUV�

/HV�FRPPXQDXWpV�GH� OD�WpOpGpWHFWLRQ�HW�GH� OD� IRUrW�VH�VRQW�HQ�HIIHW� WURXYpHV�HQ�FRQWDFW

GLUHFW� j� O·RFFDVLRQ� GHV� TXDWUH� VHPDLQHV� GH� WUDYDX[�� &HWWH� FROODERUDWLRQ� TXRLTXH

HQULFKLVVDQWH��D�FHSHQGDQW�PRQWUp�OH�IRVVp�H[LVWDQW�HQWUH�FH�TXH�SURSRVH�OD�WpOpGpWHFWLRQ

�RSWLTXH�LQIUDURXJH�HW�UDGDU��SDU�VDWHOOLWH�HW�FH�TXH�GHPDQGH�OHV�XWLOLVDWHXUV�GH�OD�IRUrWV�

QRWDPPHQW�OHV�JHVWLRQQDLUHV��8Q�UpVXPp�HVW�LFL�SURSRVp�

���,QWURGXFWLRQ

/D� ILQ� G·DQQpH� ����� D� pWp� PDUTXpH� SDU� GHX[� WHPSrWHV� H[FHSWLRQQHOOHV� TXL� RQW

VXFFHVVLYHPHQW� UDYDJp� OH� QRUG� SXLV� OH� VXG�RXHVW� GH� OD� )UDQFH�� 8QH� ERQQH� PRLWLp� GX

WHUULWRLUH�D�pWp�H[SRVpH�j�GHV�YHQWV�GH�SOXV�GH�����NP�K��DWWHLJQDQW�ORFDOHPHQW�����NP�K�

/HV�HVWLPDWLRQV�JOREDOHV�UDSSRUWHQW�TX·HQYLURQ�WURLV�FHQWV�PLOOLRQV�G·DUEUHV�RQW�pWp�PLV�j

WHUUH��VRLW�SOXV�GH�����PLOOLRQV�GH�P��GH�ERLV�

/H� /DERUDWRLUH� &RPPXQ� GH� 7pOpGpWHFWLRQ� HW� O·,QVWLWXW� )RUHVWLHU� 1DWLRQDO� RQW� pWp

FRQWDFWpV� SDU� OH� PLQLVWqUH� GH� O·$JULFXOWXUH� HW� GH� OD� )RUrW� SRXU� UpDOLVHU� XQH� SUHPLqUH

pYDOXDWLRQ� GHV� GpJkWV� GH� OD� WHPSrWH�� /·REMHFWLI� pWDLW� GH� FDUWRJUDSKLHU� OHV� GRPPDJHV

RFFDVLRQQpV� VXU� O·HQVHPEOH� GHV� UpJLRQV� WRXFKpHV� �DSSUR[LPDWLYHPHQW� OD� PRLWLp� GX

WHUULWRLUH�IUDQoDLV��DYDQW�OD�PL�$YULO�������VRLW�PRLQV�GH�TXDWUH�PRLV�DSUqV�

���'pURXOHPHQW�GHV�WUDYDX[

/RUV�G·XQH�SUHPLqUH� UpXQLRQ�� OH���-DQYLHU������� LO� D�pWp�GpFLGp�GH� UpSDUWLU� OHV� WUDYDX[

HQWUH� � WURLV� ILOLqUHV��� ��� DQDO\VH� GH� SKRWRV� DpULHQQHV� KDXWH� UpVROXWLRQ� ��������� HW
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VXSpULHXU���� ��� LQWHUSUpWDWLRQ� HW� WUDLWHPHQW� G·LPDJHV� VDWHOOLWHV� RSWLTXHV�LQIUDURXJHV

�6327�/$1'6$7�70������LQWHUSUpWDWLRQ�HW�WUDLWHPHQW�G·LPDJHV�UDGDUV�(56�

8QH� SUHPLqUH� W\SRORJLH� GH� FODVVLILFDWLRQ� GHV� GpJkWV� D� pWp� SURSRVpH� SDU� O·,)1� TXL

SUpYR\DLW�XQH�FODVVLILFDWLRQ�GHV�GRPPDJHV�HQ���FDWpJRULHV�G·LQWHQVLWpV�����������������

����������!������DLQVL�TX·XQH�GLVWLQFWLRQ�GDQV�OD�QDWXUH�GHV�GpJkWV�DILQ�GH�GLVFULPLQHU

OHV� FKDEOLV� �DUEUHV� UHQYHUVpV�� HW� YROLV� �DUEUHV� FDVVpV� j� PL�KDXWHXU��� 7RXWHIRLV� LO� V·HVW

UDSLGHPHQW�DYpUp�TX·XQH�W\SRORJLH�EHDXFRXS�VLPSOH�VHUDLW�SOXV�UDLVRQQDEOH��QRWDPPHQW

G��j�OD�IRUWH�SURSRUWLRQ�GH�FKDEOLV�SDU�UDSSRUWV�DX[�YROLV�HW�j�OD�GLIILFXOWp�GH�GLVFULPLQHU

OHV�IDLEOHV�FODVVHV�GH�GpJkWV��������������!�����

$ILQ� G·HVWLPHU� OD� SUpFLVLRQ� GHV� GLIIpUHQWHV� PpWKRGHV�� O·,)1� D� SURSRVp� G·HIIHFWXHU� OD

YDOLGDWLRQ� GHV� GLIIpUHQWHV� WHFKQLTXHV� j� SDUWLU� G·XQ� MHX� GH� SKRWRV� DpULHQQHV� KDXWH

UpVROXWLRQ�����������DFTXLV�DSUqV�OD�WHPSrWH��'DQV�OH�PrPH�WHPSV��XQ�DXWUH�MHX�GH�SKRWRV

G·HQWUDvQHPHQW�pWDLW�GLVWULEXp�DX[�pTXLSHV�SRXU�FDOLEUHU�OHXUV�PpWKRGHV��/D�FHOOXOH�6,*

GH� O·,)1� D� DLQVL� SURGXLW� j� SDUWLU� GHV� SKRWRV� DpULHQQHV� GHV� FDUWHV� QXPpULTXHV

JpRUpIpUHQFpHV�GHV�GpJkWV��/D�ILJXUH���PRQWUH�XQ�H[HPSOH�GH�WHOOHV�SKRWRV�DX�GHVVXV�GH

GpJkWV� GDQV� OD� IRUrW� GH� 5DPERXLOOHW�� 'HX[� VLWHV� WHVW� RQW� pWp� UHWHQXV�� OD� IRUrW� GH

5DPERXLOOHW� SULQFLSDOHPHQW� FRPSRVpH� GH� SHXSOHPHQWV� GH� IHXLOOXV� HW� GH� IXWDLHV� GH� SLQ

V\OYHVWUH��HW� OH�GpSDUWHPHQW�GH�OD�&RUUq]H�FDUDFWpULVp�SDU�GHV�SHXSOHPHQWV�IUDFWLRQQpV�

WUqV�YDULpV�HQ�HVSqFHV�HW�FRQGLWLRQV�WRSRJUDSKLTXHV��YDOOpHV��SODWHDX[��JRUJHV��

)LJXUH�����3KRWRV�DpULHQQHV��DSSUR[LPDWLYHPHQW�DX���������DX�GHVVXV�GH�GpJkWV�GDQV�GHV

IXWDLHV�GH�SLQV�V\OYHVWUHV�GDQV�OD�)RUrW�GH�5DPERXLOOHW��SKRWR�*(26<6��
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/HV�PpWKRGRORJLHV�HPSOR\pHV�SRXU�OHV�GRQQpHV�VDWHOOLWHV��RSWLTXH�HW�UDGDU��RQW�pWp�EDVpHV

VXU� O·DQDO\VH� G·LPDJHV� DFTXLV� DYDQW� HW� DSUqV� OHV� WHPSrWHV�� DILQ� GH� GLVFHUQHU� OHV

FKDQJHPHQWV�VXUYHQXV�GDQV�OHV�FRXYHUWV��/D�UpVROXWLRQ�GHV�FDSWHXUV�VSDWLDX[��GH�O·RUGUH

GH�OD�GL]DLQH�GH�PqWUHV��pWDLW�WURS�IDLEOH�SRXU�SRXYRLU�HVSpUHU�GLVFHUQHU�GLUHFWHPHQW�OHV

DUEUHV� DEDWWXV�� 6HXOV� OHV� FOLFKpV� DpULHQV� DYHF� XQH� UpVROXWLRQ� VXSpULHXUH� DX� ��������

SHUPHWWDLHQW�GH�GLVFHUQHU�OHV�WURQFV�LQGLYLGXHOV�

/D� ILOLqUH� UDGDU� D�XWLOLVp� GHX[�PpWKRGHV�� O·DQDO\VH�GH� VpULHV� WHPSRUHOOHV� G·LPDJHV�(56

GLULJpH� SDU� OH� &(6%,2�� O·DQDO\VH� GH� GRQQpHV� LQWHUIpURPpWULTXHV� WDQGHPV� PHQpH

FRQMRLQWHPHQW�SDU�6SRW� ,PDJH�� OH�&1(6�47,6�� OH�&(6%,2�HW�*DPPD�5HPRWH�6HQVLQJ

�6XLVVH���1RXV�DOORQV�GpWDLOOHU�EULqYHPHQW�FHV�GHX[�PpWKRGHV�

$QDO\VH�PXOWLWHPSRUHOOH��

&HWWH� PpWKRGH� �)LJXUH� ��� HVW� IRQGpH� VXU� O·DQDO\VH� GH� OD� YDULDWLRQ� GH� OD� VLJQDWXUH

UDGLRPpWULTXH� GHV� GLIIpUHQWV� W\SHV� G·RFFXSDWLRQV� GX� VRO�� /D� IRUrW� SUpVHQWH� XQH

UpWURGLIIXVLRQ�SURFKH�GH�²��G%�DYHF�(56�HW�WUqV�VWDEOH��GHV�YDULDWLRQV�LQIpULHXUHV�j���G%��

,O� HVW� GRQF� SRVVLEOH� GH� SURGXLUH� XQH� FDUWH� IRUrW�QRQ�IRUrW� DYHF� SOXVLHXUV� LPDJHV� DYDQW

WHPSrWHV� HQ� FDUWRJUDSKLDQW� OHV� ]RQHV� VWDEOHV�� /·XWLOLVDWLRQ� GH� SOXVLHXUV� LPDJHV� HVW

QpFHVVDLUH�j�FDXVH�GH� OD�SUpVHQFH�GH�VSHFNOH�VXU� OHV� LPDJHV��3RXU�GLPLQXHU�VRQ�HIIHW� LO

IDXW� HQ� HIIHW� PR\HQQHU� SOXVLHXUV� PHVXUHV�� ,O� HVW� SRVVLEOH� GH� IDLUH� XQH� PR\HQQH

©�VSDWLDOH�ª�HQ�PR\HQQDQW�OHV�YDOHXUV�GH�SOXVLHXUV�SL[HOV��pOpPHQWV�LPDJHV�pOpPHQWDLUHV�

DGMDFHQWV�� FHFL� DX� GpWULPHQW� GH� OD� UpVROXWLRQ� VSDWLDOH�� /·DOWHUQDWLYH� HVW� G·XWLOLVHU

SOXVLHXUV� LPDJHV� GH� OD�PrPH� VFqQH� HW� GH�PR\HQQHU� OHV� FRQWULEXWLRQV� GH� FKDTXH� SL[HO

�4XHJDQ� HW� DO�� ������� HW� DLQVL� GH� SUpVHUYHU� OD� UpVROXWLRQ� VSDWLDOH�� &·HVW� FHWWH� GHUQLqUH

PpWKRGH�TXL�D�pWp�DGRSWpH�

/D�FDUWH� IRUrW�QRQ�IRUrW�SURGXLWH�JUkFH�DX[� LPDJHV�DYDQW� WHPSrWHV�� LO� ©�VXIILW�ª�DORUV�GH

FRPSDUHU� DYHF� XQH� LPDJH� SRVW�WHPSrWH� OHV� FKDQJHPHQWV� VXUYHQXV� GDQV� OHV� ]RQHV

FDUWRJUDSKLpHV� HQ� IRUrWV�� SRXU� UHSpUHU� OHV� GpJkWV�� 2Q� V·DWWHQG� j� FH� TX·XQH� IRUrW

©�FRXFKpH�ª�YRLW�VD�UpWURGLIIXVLRQ�DXJPHQWHU�GH�SOXV�GH���G%�HW�V·DSSURFKHU�GH�OD�YDOHXU

GHV� VROV� QXV� �ILJXUH� ���� 'LIIpUHQWV� PDVTXHV� VRQW� QpFHVVDLUHV� SRXU� pOLPLQHU� GHV� FLEOHV

VWDEOHV� PDLV� QRQ� IRUHVWLqUHV��� OHV� ]RQHV� XUEDLQHV� VRQW� DLQVL� GLVFULPLQpHV� JUkFH� j� OHXU

UpWURGLIIXVLRQ� WUqV� pOHYpHV� �!� ���G%��� OHV� ]RQHV�GH�SkWXUDJHV� VRQW�DX� FRQWUDLUH� UHSpUpHV

SDU� OHXU� UpWURGLIIXVLRQ� IDLEOH� ��� ���� G%��� /·DYDQWDJH� GH� FHWWH� PpWKRGH� UpVLGH� GDQV� OH

IDLEOH�QRPEUH�G·RSpUDWLRQV�GH�O·LQWHUSUpWHXU��GLPLQXDQW�DLQVL�OH�WHPSV�SDVVp�VXU�FKDTXH

VFqQH�
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Filtrage temporel
et spatial à partir
d’une séquence

d’images Masque forêt/non-forêt

Carte des dégâts

Forêt de Rambouillet

)LJXUH�����6FKpPD�VLPSOLILp�GH�OD�PpWKRGRORJLH�DSSOLTXpH�SRXU�GpWHFWHU�OHV�GpJkWV�j�SDUWLU

GX�FRHIILFLHQW�GH�UpWURGLIIXVLRQ�UDGDU��8QH�VpULH�G·LPDJHV�HVW�XWLOLVpH�DILQ�GH�FUpHU�XQH

FDUWH�IRUrW��YHUW���QRQ�IRUrW��EOHX���$�SDUWLU�GH�FH�PDVTXH�HW�HQ�FRPSDUDQW�XQH�LPDJH

DFTXLVH�DSUqV�OHV�WHPSrWHV�LO�HVW�SRVVLEOH�GH�SURGXLUH�XQH�FDUWH�GHV�GpJkWV��URXJH��
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)LJXUH�����3ULQFLSH�XWLOLVp�SRXU�GpWHFWHU�OHV�GpJkWV�RFFDVLRQQpV�SDU�OHV�WHPSrWHV�j�SDUWLU�GX

FRHIILFLHQW�GH�UpWURGLIIXVLRQ�UDGDU��&RQWUDLUHPHQW�DX[�FKDPSV�FXOWLYpV�OD�IRUrW�SUpVHQWH

XQH�UpWURGLIIXVLRQ�VWDEOH��8Q�FKDEOLV�DXUD�SRXU�HIIHW�GH�IDLUH�YDULHU�OD�VLJQDWXUH

UDGLRPpWULTXH�GH�OD�IRUrW�
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$QDO\VH�GHV�SURGXLWV�GH�FRKpUHQFH�LQWHUIpURPpWULTXH��

&HWWH�PpWKRGH�QpFHVVLWH� OH�WUDLWHPHQW�GH�GHX[�FRXSOHV� LQWHUIpURPpWULTXHV�DFTXLV�DYDQW

HW� DSUqV� OD� WHPSrWH�� /HV� IRUrWV� SUpVHQWHQW� GHV� FRKpUHQFHV� IDLEOHV� �LQIpULHXUH� j� ����� HQ

FRQWUDVWH�GHV�]RQHV�DJULFROHV��GH�SkWXUDJHV�RX�XUEDLQHV�TXL�RQW�GHV�FRKpUHQFHV�IRUWHV�����

j� ������ /D� IRUrW� SHXW� GRQF� rWUH� GLVFULPLQpH� IDFLOHPHQW� HW� DYHF� XQH� ERQQH� SUpFLVLRQ

�JpQpUDOHPHQW�VXSpULHXUH�j��������'HV�FKDEOLV�RFFDVLRQQpV�SDU�OHV�WHPSrWHV�DXURQW�SRXU

HIIHW�GH�UHOHYHU�OD�FRKpUHQFH�GH�OD�]RQH�SHUWXUEpH��ILJXUH�����7RXWH�OD�GLIILFXOWp�UpVLGH�LFL

VXU� OD�TXDQWLILFDWLRQ�GX� FKDQJHPHQW��2Q� O·D� YX�� OD� FRKpUHQFH� HVW� HQ� HIIHW�XQH�TXDQWLWp

IRUWHPHQW�YDULDEOH�WHPSRUHOOHPHQW�G·XQ�FRXSOH� LQWHUIpURPpWULTXH�j� O·DXWUH��,O� IDXW�GRQF

WURXYHU�XQ�VHXLO�GH�FKDQJHPHQW�DVVH]�IRUW�SRXU�V·DIIUDQFKLU�GH�OD�YDULDELOLWp�QDWXUHOOH�GH

O·LPDJH� PDLV� VXIILVDPPHQW� VHQVLEOH� SRXU� HIIHFWLYHPHQW� GpWHFWHU� OHV� GpJkWV� GXHV� DX[

WHPSrWHV�� /D� ILJXUH� �� SUpVHQWH� OHV� GHX[� FRXSOHV� LQWHUIpURPpWULTXHV� XWLOLVpV� GDQV� FHWWH

pWXGH�SRXU�OH�VLWH�G·8VVHO�HQ�&RUUq]H�
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)LJXUH�����3ULQFLSH�XWLOLVp�SRXU�GpWHFWHU�OHV�GpJkWV�RFFDVLRQQpV�SDU�OHV�WHPSrWHV�j�SDUWLU�GH

OD�FRKpUHQFH�LQWHUIpURPpWULTXH��/HV�IRUrWV�SUpVHQWHQW�GHV�FRKpUHQFHV�IDLEOHV��FRQWUDLUHPHQW

DX[�FKDPSV�FXOWLYpV��8Q�FKDEOLV�DXUD�SRXU�HIIHW�GH�IDLUH�UHPRQWHU�OD�FRKpUHQFH�GH�OD�IRUrW�
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Avant tempête (15Dec. 99) Après tempête (19 Jan. 2000)

Rouge : cohérence Vert : amplitude moyenne Bleu : ratio d’amplitude 

)LJXUH�����&RXSOHV�LQWHUIpURPpWULTXHV�DFTXLV�DYDQW�HW�DSUqV�OHV�WHPSrWHV�DX�GHVVXV�GX�VLWH

WHVW�G·8VVHO��&RUUq]H���/HV�]RQHV�URXJHkWUHV�FRUUHVSRQGHQW�j�XQH�FRKpUHQFH�IRUWH��VROV�QXV��

(Q�FRPSDUDQW�OHV�GHX[�FRXSOHV�RQ�LVROH�OHV�GpJkWV�HQ�GpWHFWDQW�OHV�DXJPHQWDWLRQV�GH

FRKpUHQFH��,PDJH�WUDLWpH�HW�JUDFLHXVHPHQW�IRXUQLH�SDU�*DPPD�5HPRWH�6HQVLQJ��6XLVVH��HW

6SRW�,PDJH�

3OXVLHXUV�SUREOqPHV�RQW�pWp�UHQFRQWUpV�SDU�OHV�GLYHUVHV�pTXLSHV��

• 'LIILFXOWp�GH� WURXYHU�GHV� LPDJHV�G·DUFKLYHV�SUpFpGDQW� OHV� pYpQHPHQWV� VXIILVDPPHQW

SURFKHV� GHV� GDWHV� GH� SDVVDJH� GHV� WHPSrWHV� DILQ� G·DYRLU� GHV� VFqQHV� FRPSDUDEOHV

�IHXLOOXV�VDQV�IHXLOOHV�QRWDPPHQW��

• /HV� VFqQHV� DFTXLVHV� DSUqV� OHV� WHPSrWHV� FRUUHVSRQGDLHQW� DX[� VLWXDWLRQV� OHV� SOXV

GpIDYRUDEOHV� SRXU� OHV� GLIIpUHQWV� FDSWHXUV�� j� VDYRLU� SRXU� OHV� FDSWHXUV� RSWLTXHV� OD

SUpVHQFH� G·XQ� IRUW� FRXYHUW� QXDJHX[� �SOHLQ� KLYHU��� XQ� VROHLO� WUqV� EDV� VXU� O·KRUL]RQ

HQWUDvQDQW� OD� SUpVHQFH�GH� JUDQGHV� RPEUHV� DX� VHLQ�GHV� IRUrWV�� QHLJH� DX� VRO� SRXYDQW

FDFKHU� OD� SUpVHQFH� G·DUEUHV� FRXFKpV�� DUEUHV� VDQV� IHXLOOHV� TXL� SHUWXUEHQW� O·DQDO\VH

FODVVLTXH� GHV� LPDJHV� RSWLTXHV�LQIUDURXJHV�� 3RXU� OHV� FDSWHXUV� UDGDUV�� ELHQ� TXH� OHV

FRQGLWLRQV� PpWpRURORJLTXHV� Q·DIIHFWHQW� SDV� GLUHFWHPHQW� OHV� LPDJHV�� FHUWDLQV� HIIHWV

LQGLUHFWV� FRPPH� OD� SUpVHQFH� GH� JHO� RX� GH� QHLJH� IUDvFKH� DIIHFWHQW� IRUWHPHQW� OD

VLJQDWXUH� UDGLRPpWULTXH� DLQVL� TXH� OD� FRKpUHQFH� LQWHUIpURPpWULTXH� GX� PLOLHX� HW

SHXYHQW�FRQGXLUH�j�GHV�SUREDELOLWpV�GH�IDXVVHV�DOHUWHV�pOHYpHV�

• 1RPEUHV� GH� GpJkWV� RQW� HX� OLHX� GDQV� GHV� ]RQHV� WRSRJUDSKLTXHV� DFFLGHQWpHV�� FH� TXL

LQWHUGLW� O·XWLOLVDWLRQ� G·LPDJHV� UDGDUV� �GpIRUPDWLRQV� GXHV� DX[� WUDLWHPHQW� 6$5�� HW

RSWLTXH��RPEUHV�VXU�OHV�YHUVDQWV�H[SRVpV�QRUG�
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���5pVXOWDWV�HW�GLVFXVVLRQ

/·pYDOXDWLRQ�GHV�UpVXOWDWV�SDU�O·,)1��,)1�������HVW�UpVXPpH�SDU�OH�WDEOHDX���TXL�SUpVHQWH

OHV� WDX[� GH� ERQQH� FODVVLILFDWLRQ� WDQGLV� TXH� OH� WDEOHDX� �� SUpVHQWH� OHV� WDX[� GH� IDXVVH

GpWHFWLRQ� �IDXVVH� DOHUWH��� /·LQWHUIpURPpWULH� GRQQH� OHV� PHLOOHXUV� UpVXOWDWV�� VXLYL� GH

O·RSWLTXH�SXLV�GX�PXOWLWHPSRUHO��7RXWHIRLV��OH�PDQTXH�GH�WHPSV�Q·D�SDV�SHUPLV�GH�YDOLGHU

OD� WHFKQLTXH� LQWHUIpURPpWULTXH� VXU� OH� VLWH� GH� 5DPERXLOOHW�� 3RXU� OD� PrPH� UDLVRQ�� OD

FRPSOpPHQWDULWp�GHV�GLIIpUHQWHV�PpWKRGHV�Q·D�SX�rWUH�pWXGLpH�

6LWH 2SWLTXH��6327� 0XOWLWHPSRUHO

�(56�

,QWHUIpURPpWULH

�(56�

8VVHO ���� ��� ����

5DPERXLOOHW ���� ��� 1'

1'���QRQ�GLVSRQLEOH

7DEOHDX�����5pVXOWDWV�JOREDX[�GH�OD�YDOLGDWLRQ�GH�O·,)1�GHV�GLIIpUHQWHV�PpWKRGHV

VDWHOOLWDLUHV��/HV�UpVXOWDWV�UHSUpVHQWHQW�OH�WDX[�GH�ERQQH�FODVVLILFDWLRQ�PR\HQQp�VXU�OHV

FKLIIUHV�REWHQXHV�SDU�FODVVHV�GH�GpJkWV���������������������������!�����

6LWH 2SWLTXH��6327� 0XOWLWHPSRUHO

�(56�

,QWHUIpURPpWULH

�(56�

8VVHO ���� ��� ���

5DPERXLOOHW ��� ���� 1'

1'���QRQ�GLVSRQLEOH

7DEOHDX�����5pVXOWDWV�JOREDX[�GH�OD�YDOLGDWLRQ�GH�O·,)1�GHV�GLIIpUHQWHV�PpWKRGHV

VDWHOOLWDLUHV��/HV�UpVXOWDWV�UHSUpVHQWHQW�OH�WDX[�GH�IDXVVH�DOHUWH�PR\HQQp�VXU�OHV�FKLIIUHV

REWHQXHV�SDU�FODVVHV�GH�GpJkWV���������������������������!�����

/HV�IDLEOHV�UpVXOWDWV�GH�OD�PpWKRGH�PXOWLWHPSRUHOOH�YLHQQHQW�GH�SOXVLHXUV�FDXVHV��

• /HV� GpJkWV� RFFDVLRQQpV� SDU� OHV� WHPSrWHV� RQW� SURYRTXpV� GHV� FKDQJHPHQWV� GH

JpRPpWULH� GX� FRXYHUW� �DUEUHV� FRXFKpV�� PDLV� SDV� GDQV� OH� QLYHDX� GH� ELRPDVVH���OHV

KRXSSLHUV� GHV� FRQLIqUHV� UHVWDLHQW� ELHQ� YLVLEOHV� PrPH� j� WHUUH� FRPPH� OH� PRQWUH� OD

SKRWR� DpULHQQH� �ILJXUH� ���� $X�GHVVXV� GHV� SHXSOHPHQWV�PDWXUHV� �OHV� SOXV� IRUWHPHQW

WRXFKpV��� OH� VLJQDO� (56� HVW� VDWXUp� HW� LO� Q·HVW� DORUV� SDV� SRVVLEOH� GH� GpWHFWHU� XQ

FKDQJHPHQW�GH�JpRPpWULH�DX�PR\HQ�GX�FRHIILFLHQW�GH�UpWURGLIIXVLRQ��$X�FRQWUDLUH��OD

VHQVLELOLWp�GH�FRKpUHQFH�j�OD�JpRPpWULH�GX�PLOLHX�j�GHV�QLYHDX[�GH�ELRPDVVH�ELHQ�SOXV

KDXW�H[SOLTXH�OHV�PHLOOHXUV�UpVXOWDWV�GH�FHWWH�PpWKRGH�



�

• 6XU�OH�VLWH�G·8VVHO�GHV�HIIHWV�GH�JHOV��GpJHOV�HW�GH�QHLJH�RQW�HX�SRXU�HIIHW�GH�PDVTXHU

FHUWDLQV�FKDEOLV�TXHOTXH�VRLHQW�OHV�GHX[�WHFKQLTXHV�UDGDUV�

• /D� UpVROXWLRQ� GpFDPpWULTXH� GHV� FDSWHXUV� VSDWLDX[� Q·HVW� SDV� DSSURSULpH� SRXU� XQH

HVWLPDWLRQ�ILQH�GHV�GpJkWV��6L�DX�VHLQ�G·XQ�SL[HO�����GHV�DUEUHV�WRPEHQW��OD�VLJQDWXUH

UDGLRPpWULTXH� QH� FKDQJHUD� TXH� IDLEOHPHQW� �VLJQDO� VDWXUp��� ,O� VHPEOH� GRQF� TX·XQH

FDUWRJUDSKLH�GpJkW�QRQ�GpJkW�VRLW�OD�VHXOH�SRVVLEOH�HW�TXH�OD�VHJPHQWDWLRQ�GHV�GpJkWV

HQ�SOXVLHXUV�FODVVHV�V·DYqUH�LQDERUGDEOH�

/HV� UpVXOWDWV� RQW� pWp� MXJpV� LQVDWLVIDLVDQWV� SDU� OD� 'LUHFWLRQ� GH� O·(VSDFH� 5XUDO� HW� GHV

)RUrWV��'(5)�� TXL� GHPDQGDLW� ���� GH� ERQQH� FODVVLILFDWLRQ� HW� DX� PRLQV� �� FODVVHV� GH

GpJkWV�� /D�'(5)� V·HVW� ILQDOHPHQW� WRXUQpH� YHUV� OD� VROXWLRQ� GHV� SKRWRV� DpULHQQHV�� SOXV

SUpFLVH�PDLV�QpFHVVLWDQW�EHDXFRXS�SOXV�GH�WHPSV�SRXU�FRXYULU�OHV�DLUHV�WRXFKpHV��HQYLURQ

��PRLV���0rPH�VL�OH�UpVXOWDW�GH�FHWWH�pWXGH�VHPEOH�rWUH�XQ�pFKHF�SRXU�OD�WpOpGpWHFWLRQ�HQ

JpQpUDO�� LO� HVW�SRVVLEOH�GH� WLUHU�SOXVLHXUV�FRQFOXVLRQV�VXU� OHV� OLPLWHV�HW� OHV�SRWHQWLDOLWpV

GHV� FDSWHXUV�� DLQVL� TXH� VXU� OD� GLIIpUHQFH� HQWUH� FH� TXH� SHXW� DFWXHOOHPHQW� IRXUQLU� OD

WpOpGpWHFWLRQ�VSDWLDOH�HW�FH�TXH�GHPDQGHQW�OHV�XWLOLVDWHXUV�IRUHVWLHUV��

• /D�UDSLGLWp�GH�O·pWXGH�HW�GH�OD�GpILQLWLRQ�GHV�DOJRULWKPHV�OHV�SOXV�DSSURSULpV�RQW�pWp

VDOXpHV�SDU�WRXV�OHV�SDUWLFLSDQWV��&HW�DVSHFW�PRQWUH��DORUV�TX·LO�Q·H[LVWH�SDV�GH�FKDvQH

GH� WUDLWHPHQW� LQGXVWULHOOH�� TXH� OD� FRPPXQDXWp� GHV� WpOpGpWHFWHXUV� �HVVHQWLHOOHPHQW

VFLHQWLILTXH�� HVW� FDSDEOH� GH� VH� PRELOLVHU� HQ� XQ� WHPSV� WUqV� FRXUW�� /D� SUpFLVLRQ� GHV

UpVXOWDWV� HVW� QpDQPRLQV� WURS� IDLEOH� SRXU� SRXYRLU� rWUH� XWLOLVp� GH� PDQLqUH� HIIHFWLYH�

7RXWHIRLV�� OHV� DQDO\VHV� HIIHFWXpHV�� TXH� O·RQ�SRXUUDLW� TXDOLILHU� GH� ©�TXLFN� DQG�GLUW\�ª�

Q·pWDLHQW� SDV� VDQV� LQWpUrW�� /H� SUHPLHU� REMHFWLI� IL[p� SDU� OD�'(5)� pWDLW� G·pWDEOLU� XQH

FDUWRJUDSKLH�YLVDQW�j�RUJDQLVHU�DX�PLHX[�OH�UDPDVVDJHV�GHV�WURQFV�DYDQW�TXH�OHV�ERLV

QH� SRXUULVVHQW�� 8QH� SUHPLqUH� FDUWRJUDSKLH� GHV� GpJkWV� HQ� GHX[� PRLV�� DXUDLW� SX

SHUPHWWUH� GH� ORFDOLVHU� OHV� ]RQHV� OHV� SOXV� WRXFKpHV� HW� DLQVL� G·RUJDQLVHU� OHV� PR\HQV

QpFHVVDLUHV�j�OD�UpFXSpUDWLRQ�GHV�WURQFV�DEDWWXV�GH�PDQLqUH�HIILFDFH��/HV�GpJkWV�pWDQW

pSDUSLOOpV�DX�VHLQ�GHV�IRUrWV��OHV�FKHPLQV�VRXYHQW�REVWUXpV�HW�OHV�PR\HQV�QpFHVVDLUHV

DX[� UpFROWHV� pWDQW� ORXUG� �FDPLRQV�� PDFKLQHV��� XQH� SUHPLqUH� LQIRUPDWLRQ�� PrPH

HQWDFKpH� G·HUUHXU�� DYDLW� XQ� LQWpUrW� SRXU� FRRUGRQQHU� HW� RSWLPLVHU� OHV� HIIRUWV�� (Q� FH

VHQV�OD�ILOLqUH�SKRWRJUDSKLH�DpULHQQH�QH�UpSRQGDLW�SDV�SOXV�DX[�SUHPLqUHV�GHPDQGHV

GH� OD�'(5)� SDU� OH� GpODL� QpFHVVDLUH� j� OD� FRXYHUWXUH� GX� WHUULWRLUH� ���PRLV��� 'DQV� OH

PrPH�GpODL�� LO�DXUDLW� pWp�SRVVLEOH�G·XWLOLVHU�GHV�DFTXLVLWLRQV�DX�SULQWHPSV�HW�HQ�pWp

DYHF�OHV�VDWHOOLWHV��EHDXFRXS�SOXV�VLPSOH�j�LQWHUSUpWHU��/D�SUpFLVLRQ�DXUDLW�VDQV�GRXWH

pWDLW�VLJQLILFDWLYHPHQW�PHLOOHXUH�
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• /D� IRUrW� IUDQoDLVH� HVW� WUqV� ELHQ� FRQQXH� JUkFH� DX� UHPDUTXDEOH� WUDYDLO� GH� O·,)1�� GH

O·21)� HW� GHV� JHVWLRQQDLUHV� SULYpV�� /HV� UpVXOWDWV� REWHQXV� DXUDLHQW� VDQV� GRXWH� pWp

MXJpV�VDWLVIDLVDQWV�GDQV�GHV�SD\V�SRVVpGDQW�GHV�LQYHQWDLUHV�PRLQV�SUpFLV��(Q�)UDQFH�

OHV� JHVWLRQQDLUHV� QDWLRQDX[� DXVVL� ELHQ� TXH� ORFDX[� RQW� EHVRLQ� G·XQH� LQIRUPDWLRQ

SUpFLVH� �DX�PRLQV� DX� ���������� DORUV� TXH� OHV� GRQQpHV� VDWHOOLWHV� QH� SHXYHQW� IRXUQLU

DFWXHOOHPHQW�TXH�GHV�UpVXOWDWV�DX���������DX�PLHX[��/·LQWpUrW�GH�OD�KDXWH�UpVROXWLRQ�

QRWDPPHQW�j�SDUWLU�GH�FDSWHXUV�DpURSRUWpV�HVW�LFL�MXVWLILp�

• 2Q� D� YX� TXH� OHV� FRQGLWLRQV� FOLPDWLTXHV� DYDLW� DIIHFWp� OD� TXDOLWp� GHV� UpVXOWDWV�� 2Q

SRXUUDLW� REMHFWHU� TXH� OHV� FDWDVWURSKHV� QDWXUHOOHV� �WHPSrWHV�� LQRQGDWLRQV�� IHX�

LQWHUYLHQQHQW� UDUHPHQW� GDQV� GHV� FRQGLWLRQV� LGpDOHV� �QXDJHV�� EUXPHV�� FRQGLWLRQV

FOLPDWLTXHV� H[WUrPHV��� /·pWXGH� D� DLQVL� SRLQWHU� OH� PDQTXH� GH� FRQQDLVVDQFHV� GDQV

O·LQWHUSUpWDWLRQ� GHV� PLOLHX[� IRUHVWLHUV� GDQV� GHV� FRQGLWLRQV� GpIDYRUDEOHV�� HQ� KLYHU

QRWDPPHQW�GDQV�OHV�UpJLRQV�WHPSpUpHV�

• 8QH�PHLOOHXUH� UpSpWLWLYLWp� GHV� LPDJHV� DXUDLW� SHUPLV� GH� VpOHFWLRQQHU� OHV� LPDJHV� OHV

SOXV�IDYRUDEOHV��HW�DLQVL�G·DXJPHQWHU�OD�SUpFLVLRQ�GHV�UpVXOWDWV��,O�DSSDUDvW�QpFHVVDLUH

GDQV� OH� IXWXU� GH� GLVSRVHU� GH� VDWHOOLWHV� SHUPHWWDQW� XQH� SOXV� JUDQGH� IOH[LELOLWp

G·DFTXLVLWLRQ� HQ� WHUPH� GH� GpODLV� HQWUH� GHX[� DFTXLVLWLRQV� VXFFHVVLYHV�� /HV�PHLOOHXUV

WDX[�GH�UHYLVLWH�GX�PrPH�VLWH�SDU�OHV�VDWHOOLWHV�UDGDU��GHSXLV�O·DUUrW�G�¶(56��HVW�GH���

MRXUV��&HFL�HVW�EHDXFRXS�WURS�IDLEOH�SRXU�IDLUH�IDFH�j�GHV�VLWXDWLRQV�H[FHSWLRQQHOOHV�

5pIpUHQFHV�ELEOLRJUDSKLTXHV

,)1�� ,QYHQWDLUH� GHV� GpJkWV� GHV� WHPSrWHV� GH� ILQ� GpFHPEUH� ������ 5DSSRUW� G·pWXGH

SUpOLPLQDLUH������

4XHJDQ�� 6��� /H� 7RDQ�� 7��� <X�� -�-��� 5LEEHV�� )��� )ORXU\�� 1��� 0XOWLWHPSRUDO� (56� 6$5

DQDO\VLV� DSSOLHG� WR� IRUHVW� PDSSLQJ�� ,(((� 7UDQVDFWLRQV� RQ� *HRVFLHQFH� DQG� 5HPRWH

6HQVLQJ����������������������


