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MESURE DE LA FRÉQUENTATION  
D’ITINÉRAIRES D’ACCÈS À LA HAUTE MONTAGNE  

DANS LE MASSIF DU MONT BANC  
À L’AIDE DE CAPTEURS PYROÉLECTRIQUES
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/¶pYROXWLRQ�GHV�PLOLHX[�GH�KDXWH�PRQWDJQH�LQGXLWH�SDU�OH�UpFKDXIIHPHQW�FOLPDWLTXH�FRQGXLW�j�XQH�PRGLILFDWLRQ�GH�SOXV�HQ�SOXV�
LPSRUWDQWH�GHV�LWLQpUDLUHV�G¶DOSLQLVPH��$ILQ�GH�PLHX[�TXDQWLILHU�HW�FDUDFWpULVHU�OD�YXOQpUDELOLWp�GH�OD�SUDWLTXH�GH�O¶DOSLQLVPH��GHV�
FDSWHXUV�GH�IUpTXHQWDWLRQ�S\URpOHFWULTXHV�RQW�pWp�LQVWDOOpV�VXU�WURLV�GHV�SULQFLSDX[�LWLQpUDLUHV�G¶DFFqV�j�OD�KDXWH�PRQWDJQH�GX�
PDVVLI�GX�0RQW�%ODQF��&HSHQGDQW��OHV�FRQGLWLRQV�PRQWDJQDUGHV�VSpFLILTXHV�GDQV�OHVTXHOOHV�LOV�RQW�pWp�LQVWDOOpV�LPSOLTXHQW�GHV�
OLPLWHV�HW�GHV�FRQWUDLQWHV�G¶XWLOLVDWLRQ�LPSRUWDQWHV��,O�HVW�LPSpUDWLI�G¶HQ�WHQLU�FRPSWH�SRXU�OH�ERQ�IRQFWLRQQHPHQW�GHV�FDSWHXUV�HW�
O¶DQDO\VH�GHV�UpVXOWDWV��'DQV�QRWUH�FDV��GHV�V\VWqPHV�GH�IL[DWLRQ�DGDSWpV�DX[�VSpFLILFLWpV�ORFDOHV�GX�WHUUDLQ�RQW�G��rWUH�GpYHORS-
SpV�HW�OHV�FDSWHXUV�RQW�pWp�UpJOpV�GDQV�XQ�PRGH�GH�PHVXUH�SDUWLFXOLHU�GH�FRPSWDJH�XQLWDLUH��7RXWHIRLV��OHV�FRQGLWLRQV�GH�WHUUDLQ�
GDQV�OHVTXHOOHV�OHV�FDSWHXUV�RQW�pWp�LQVWDOOpV�HW�OH�PRGH�GH�GpSODFHPHQW�VSpFLILTXH�GHV�DOSLQLVWHV�LQGXLVHQW�PDQLIHVWHPHQW�GHV�
HUUHXUV�GH�PHVXUHV�LPSRUWDQWHV�HW�YDULDEOHV��$XVVL��PrPH�VL�GHV�FRQQDLVVDQFHV�VHURQW�DFTXLVHV�j�WUDYHUV�FHWWH�pWXGH��OD�IUpTXHQ-
WDWLRQ�GH�OD�KDXWH�PRQWDJQH�SDU�OHV�DOSLQLVWHV�QH�VHUD�SDV�TXDQWLILpH�HW�TXDOLILpH�DYHF�OD�SUpFLVLRQ�DWWHQGXH�
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*OREDO�ZDUPLQJ�HIIHFWV�RQ�KLJK�PRXQWDLQ�HQYLURQPHQWV�DUH�PRUH�DQG�PRUH�DIIHFWLQJ�PRXQWDLQHHULQJ�URXWHV��,Q�RUGHU�WR�EHWWHU�
TXDQWLI\�DQG�FKDUDFWHULVH�WKH�YXOQHUDELOLW\�RI�PRXQWDLQHHULQJ�DV�D�UHVXOW�RI�WKRVH�HIIHFWV��S\URHOHFWULF�VHQVRUV�KDYH�EHHQ�LQVWDO-
OHG�DW�WKUHH�RI�WKH�PDLQ�DFFHVV�WR�KLJK�PRXQWDLQ�RI�WKH�0RQW�%ODQF�PDVVLI��+RZHYHU��GXH�WR�WKH�VSHFLILF�FRQGLWLRQV�LQ�ZKLFK�WKH\�
KDYH�EHHQ�LQVWDOOHG��LPSRUWDQW�OLPLWV�DQG�FRQVWUDLQWV�PXVW�EH�WDNHQ�LQWR�DFFRXQW�WR�LQVXUH�WKH�HIIHFWLYHQHVV�RI�WKH�VHQVRUV�DQG�WKH�
GDWD�DQDO\VLV��,Q�RXU�FDVH��WKH�PRXQWLQJ�V\VWHPV�KDG�WR�EH�DGDSWHG�WR�WKH�ORFDO�VSHFLILFLWLHV�RI�WKH�WHUUDLQ�DQG�WKH�VHQVRUV�KDG�
WR�EH�VHW�LQ�D�SDUWLFXODU�PHDVXUHPHQW�PRGH�RI�XQLWH�FRXQWLQJ��+RZHYHU��WKH�VSHFLILFLWLHV�RI�WKH�WHUUDLQV�LQ�ZKLFK�WKH\�KDYH�EHHQ�
LQVWDOOHG�DQG�WKH�VSHFLILF�PRXQWDLQHHUV¶�ZD\�RI�ZDONLQJ�OHDG�WR�LPSRUWDQW�DQG�YDULDEOH�PHDVXUHPHQW�HUURUV��$OVR��LQIRUPDWLRQ�
ZLOO�EH�DFTXLUHG�EXW�WKH�PRXQWDLQHHUV�IOX[�ZLOO�QRW�EH�TXDQWLILHG�DQG�FKDUDFWHUL]HG�ZLWK�WKH�H[SHFWHG�DFFXUDF\�
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Dans le contexte actuel de réchauffement climatique 
�,3&&�� ������� OD� KDXWH�PRQWDJQH� DOSLQH� HVW� O¶REMHW� GH�
SURIRQGHV�PRGLILFDWLRQV��'HOLQH�HW�al����������=HPS�HW�
al����������,O�HQ�UpVXOWH�XQH�PRGLILFDWLRQ�GHV�FRQGLWLRQV�
GH�SUDWLTXH�GH�O¶DOSLQLVPH��QRWDPPHQW�j�WUDYHUV�O¶pYROX-
WLRQ�GHV�LWLQpUDLUHV�GH�KDXWH�PRQWDJQH��5LWWHU�HW�al��������
��7HPPH���������0RXUH\�HW�5DYDQHO��������

$ILQ� GH� TXDQWLILHU� HW� GH� TXDOLILHU� OD� YXOQpUDELOLWp�
– notamment économique – qui résulte de ces modi-
ILFDWLRQV� UpFHQWHV� HW� G¶pWXGLHU� OHV� VWUDWpJLHV� G¶DGDSWD-
WLRQ� GpYHORSSpHV� SDU� OHV� DOSLQLVWHV�� LO� HVW� QpFHVVDLUH�
GH�PHVXUHU� OD� IUpTXHQWDWLRQ� GH� OD� KDXWH�PRQWDJQH�� ,O�

V¶DJLW� FHSHQGDQW� G¶XQ� SKpQRPqQH� GLIILFLOH� j� pWXGLHU��
/HV�YRLHV�G¶DOSLQLVPH�VRQW�WUqV�QRPEUHXVHV��pYROXWLYHV�
GDQV�OH�WHPSV�HW�GDQV�O¶HVSDFH��WDQGLV�TXH�OH�WHUULWRLUH�GH�
SUDWLTXH�HVW�YDVWH�HW�SUpVHQWH�GH� WUqV�QRPEUHX[�SRLQWV�
G¶HQWUpH��'¶XQ�SRLQW�GH�YXH�PpWKRGRORJLTXH��TXDQWLILHU�
GH�PDQLqUH�ILDEOH�GH�WHOOHV�IUpTXHQWDWLRQV�FRQVWLWXH�XQ�
H[HUFLFH�FRPSOH[H�

8QH� VRXUFH� GH� GRQQpHV� SHUPHWWDQW� G¶pWXGLHU� FHWWH�
IUpTXHQWDWLRQ�HVW�OH�QRPEUH�GH�QXLWpHV�GDQV�OHV�UHIXJHV��
&HX[�FL�VXSSRUWHQW�HW�VWUXFWXUHQW�XQH�SDUW�LPSRUWDQWH�GH�
OD�SUDWLTXH�GH�O¶DOSLQLVPH��&HSHQGDQW��F¶HVW�XQH�GRQQpH�
TXL�SUpVHQWH�GH�QRPEUHX[�ELDLV� HW� OLPLWHV� �� �L�� HOOH�QH�
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UHSUpVHQWH�SDV�O¶HQVHPEOH�GHV�DOSLQLVWHV�±�FHX[�TXL�Q¶XWL-
OLVHQW�SDV�OHV�UHIXJHV�RX�IUpTXHQWHQW�OD�KDXWH�PRQWDJQH�
j�OD�MRXUQpH�QH�VRQW�SDV�FRPSWDELOLVpV�±���LL��HOOH�HVW�XQL-
TXHPHQW�TXDQWLWDWLYH� HW� QH�SHUPHW�SDV�GH� FDUDFWpULVHU�
HQ�GpWDLO�OD�IUpTXHQWDWLRQ�GH�OD�KDXWH�PRQWDJQH��HW��LLL��
OHV�SpULRGHV�DX�FRXUV�GHVTXHOOHV�OHV�UHIXJHV�QH�VRQW�SDV�
RXYHUWV�QH�VRQW�SDV�UHQVHLJQpHV�

$XVVL� DYRQV�QRXV� FKRLVL� G¶LQVWDOOHU� GHV� GLVSRVLWLIV�
GH� PHVXUH� DXWRPDWLTXH� �� GHV� (FR�FRPSWHXUV� S\URp-
OHFWULTXHV�� ,OV� VRQW� DXWRQRPHV� HW� SHUPHWWHQW� GH� TXDQ-
WLILHU� �QRPEUH� GH� SDVVDJHV�� HW� GH� FDUDFWpULVHU� �VHQV� HW�
KRUDLUH�GH�SDVVDJH��HQ�FRQWLQX�OHV�IOX[�G¶DOSLQLVWHV�VXU�
O¶HQVHPEOH�G¶XQH�SpULRGH�HVWLYDOH��HQ�GHV�OLHX[�GRQQpV��
7URLV�FDSWHXUV�RQW�pWp� LQVWDOOpV�SRXU� O¶pWp������GDQV� OH�
PDVVLI� GX�0RQW�%ODQF� VXU� WURLV� GHV� SULQFLSDX[� LWLQp-
UDLUHV�G¶DFFqV�j�OD�KDXWH�PRQWDJQH���j�������P�G¶DOWLWXGH�
VXU� OD� YRLH� QRUPDOH� G¶DVFHQVLRQ� GX�0RQW� %ODQF� �IDFH�
RXHVW�GH�O¶DLJXLOOH�GX�*R�WHU���j�������P�VXU�O¶DUrWH�HVW�

GH�O¶DLJXLOOH�GX�0LGL��HW�j�������P�VXU�O¶DFFqV�j�OD�0HU�GH�
*ODFH�GHSXLV�OH�VLWH�WRXULVWLTXH�GX�0RQWHQYHUV�

&HSHQGDQW�� OHV� FRQGLWLRQV�GH�KDXWH�PRQWDJQH�GDQV�
OHVTXHOOHV� FHV� FDSWHXUV� RQW� pWp� LQVWDOOpV� �FRQGLWLRQV�
PpWpRURORJLTXHV� GLIILFLOHV�� WHUUDLQV� VSpFLILTXHV�� W\SHV�
HW� FRQGLWLRQV� GH� SUDWLTXH� SDUWLFXOLHUV�� LPSOLTXHQW� GHV�
GLIILFXOWpV�SDUIRLV�LPSRUWDQWHV��&HW�DUWLFOH�SUpVHQWH�FHV�
OLPLWHV�G¶XWLOLVDWLRQ�DLQVL�TXH� OHV� VROXWLRQV�TXL�RQW� pWp�
GpYHORSSpHV�HQ�FRQVpTXHQFH�

/H� IRQFWLRQQHPHQW� GHV� FDSWHXUV�� OHV� WHFKQRORJLHV�
TX¶LOV�XWLOLVHQW�HW�OHXUV�SULQFLSDOHV�H[LJHQFHV�G¶LQVWDOOD-
WLRQ�VHURQW�G¶DERUG�SUpVHQWpV�HQ�PRELOLVDQW� OHV� UHWRXUV�
G¶H[SpULHQFHV� GX� 3DUF� 1DWLRQDO� GHV� (FULQV� �31(�� HW�
GX�&RQVHUYDWRLUH�G¶(VSDFHV�1DWXUHOV�GH�+DXWH�6DYRLH�
�$67(56�� VXU� OHV� GLIILFXOWpV� TXL� VH� SRVHQW� HQ�PLOLHX�
PRQWDJQDUG�� /¶LQVWDOODWLRQ� GHV� WURLV� FDSWHXUV� GDQV� OH�
PDVVLI�GX�0RQW�%ODQF�HW�OHV�GLIILFXOWpV�VSpFLILTXHV�UHQ-
contrées seront ensuite détaillées. 

'H� QRPEUHXVHV� PpWKRGHV� GH� FRPSWDJH� GLUHFW� RX�
LQGLUHFW� H[LVWHQW�SRXU� pWXGLHU� OD� IUpTXHQWDWLRQ�GH� VLWHV�
QDWXUHOV� HW� SUpVHQWHQW� FKDFXQH� GHV� DYDQWDJHV� HW� GHV�
limites (Watson et al��� ����� ��0XKDU� HW�al��� �������/H�
FKRL[�GH�OD�PpWKRGH�HVW�OLp�j�O¶REMHFWLI�GH�O¶pWXGH�HW�DX[�
PR\HQV�PDWpULHOV� HW� KXPDLQV� GLVSRQLEOHV��'DQV� QRWUH�
FDV�� OHV�SULQFLSDOHV�H[LJHQFHV�pWDLHQW�GH�GLVSRVHU�G¶XQ�
FDSWHXU�TXL�IRQFWLRQQH�HQ�FRQWLQX��TXHOOHV�TXH�VRLHQW�OHV�
FRQGLWLRQV�PpWpRURORJLTXHV��TXL�VRLW�DXWRQRPH�HQ�pQHU-
JLH�HW�TXL�SXLVVH�rWUH�LQVWDOOp�GDQV�GHV�FRQILJXUDWLRQV�GH�
WHUUDLQ�YDULpHV��\�FRPSULV�GLIILFLOHV�

1RWUH� FKRL[�GHV� FDSWHXUV�GpYHORSSpV�SDU� OD� VRFLpWp�
(FR�&RPSWHXUV�D�QRWDPPHQW�pWp�PRWLYp�SDU�OHV�UHWRXUV�
G¶H[SpULHQFH� GX� 31(� HW� G¶$67(56�� TXL� UpDOLVHQW� GHV�
pWXGHV�GH�IUpTXHQWDWLRQ�GHSXLV�OHV�DQQpHV�������31(��
�������$67(56���������&HV�GHX[�VWUXFWXUHV�RQW�UHVSHF-
WLYHPHQW� LQVWDOOp���� HW� ��� VWDWLRQV�GH� FRPSWDJH� HW� FHV�
H[SpULHQFHV�RQW�PLV�HQ�DYDQW� OHV�FRQWUDLQWHV�DGGLWLRQ-
QHOOHV� OLpHV� DX[� VSpFLILFLWpV� GHV� PLOLHX[� GH� PR\HQQH�
PRQWDJQH�� /D� VRFLpWp� (FR�&RPSWHXUV� SURSRVH� FLQT�
FDSWHXUV�GLIIpUHQWV� ��3\UR��'DOOH��=HOW��7XEHV� HW�&LWL[��
3DUPL� FHX[�FL�� VHXOV� OHV� FDSWHXUV� 'DOOH� HW� 3\UR� VRQW�
SRWHQWLHOOHPHQW�DGDSWpV�j�OD�PHVXUH�GH�OD�IUpTXHQWDWLRQ�
SLpWRQQH�HVWLYDOH�GHV�VHQWLHUV�GH�PRQWDJQH��/HV�FDSWHXUV�
=HOW��GpWHFWLRQ�GH�OD�VLJQDWXUH�PDJQpWLTXH�GHV�URXHV�GH�
YpORV�� HW� 7XEHV� �GpWHFWLRQ� GHV� YDULDWLRQV� GH� SUHVVLRQ��
VRQW�GHVWLQpV�DX[�YpORV�WDQGLV�TXH�OH�&LWL[�HVW�GHVWLQp�DX�
FRPSWDJH�GHV�IRXOHV�HQ�YLOOH�SDU�XQH�FDPpUD�LQIUDURXJH�

/HV�FDSWHXUV�'DOOH��)LJXUH��D��VRQW�GHV�GDOOHV�SQHX-
PDWLTXHV��HQWHUUpV�HQWUH���HW����FP�GH�SURIRQGHXU�GDQV�
OH�VRO��VHQVLEOHV�DX[�YDULDWLRQV�GH�SUHVVLRQ�LQGXLWHV�SDU�
OH�SRLGV�GHV�SHUVRQQHV��(Q� LQVWDOODQW�GHX[� UDQJpHV�GH�
GDOOHV�� LOV� VRQW� DXVVL� HQ�PHVXUH�GH�GpWHFWHU� OH� VHQV�GH�
SDVVDJH�� $� O¶LQYHUVH� GX� 3\UR�� OD�'DOOH� HVW� FDSDEOH� GH�
GLIIpUHQFLHU� SOXVLHXUV� SHUVRQQHV� TXL� SDVVHQW� GH� IURQW�
HW� SHXW� GRQF� rWUH� LQVWDOOpH� VXU� GHV� VHQWLHUV� ODUJHV��'H�
SOXV��VD�VROLGLWp�HW�VRQ�FDUDFWqUH�LQYLVLEOH�OD�UHQGHQW�SHX�

YXOQpUDEOH�DX�YDQGDOLVPH�HW�DX[�SURFHVVXV�JUDYLWDLUHV�
j�O¶°XYUH�HQ�PRQWDJQH��FKXWHV�GH�SLHUUHV��DYDODQFKHV��

(Q� UHYDQFKH�� LO� HVW� LQGLVSHQVDEOH� G¶LGHQWLILHU� XQH�
SRUWLRQ� GH� VHQWLHU� SODQH�� G¶XQH� ODUJHXU� G¶DX� PRLQV�
���FP�HW�R��LO�HVW�SRVVLEOH�GH�FUHXVHU�VXU�HQYLURQ����FP�
GH� SURIRQGHXU��2U�� HQ�PRQWDJQH�� O¶DIIOHXUHPHQW� G¶XQH�
GDOOH�URFKHXVH��XQ�SLHUULHU��XQH�]RQH�KXPLGH��GH�JURVVHV�
UDFLQHV��XQ�VHQWLHU�pWURLW�HW�HQ�SHQWH�YLHQQHQW� UpJXOLq-
UHPHQW�FRQWUDULHU� OH�FKRL[�GH� O¶HPSODFHPHQW��'H�SOXV��
SDU�pURVLRQ�HW�RX�WDVVHPHQW�GH�OD�WHUUH�TXL�UHFRXYUH�OHV�
'DOOHV�� FHOOHV�FL� SHXYHQW� rWUH�PLVHV� j� QX� HW� rWUH� UDSL-
GHPHQW�HQGRPPDJpHV��8QH�IODTXH�G¶HDX�SHXW�DXVVL�VH�
IRUPHU��FH�TXL�FRQGXLUDLW�OHV�UDQGRQQHXUV�j�FRQWRXUQHU�
RX�j�HQMDPEHU�OH�FDSWHXU��$XVVL��SRXU�V¶DVVXUHU�GH�OHXU�
ERQ�IRQFWLRQQHPHQW��LO�HVW�QpFHVVDLUH�GH�YHQLU�UpJXOLqUH-
PHQW�VXU�OH�VLWH�SRXU�YpULILHU�OHXU�pWDW��3DU�H[HPSOH��GDQV�
OH�31(��OHV�JDUGHV�VRQW�FKDUJpV�GH�YpULILHU�IUpTXHPPHQW�
TXH�OHV�GDOOHV�UHVWHQW�FRUUHFWHPHQW�HQWHUUpHV��(Q�RXWUH��
OHV� FDSWHXUV� SHXYHQW� rWUH� HQGRPPDJpV� SDU� OH� SDVVDJH�
GH�YpKLFXOHV���[���HQJLQ�DJULFROH��HWF����,O�V¶DJLW�GRQF�GH�
WURXYHU�XQ� OLHX� IUpTXHQWp�XQLTXHPHQW�SDU�GHV�SLpWRQV��
(QILQ�� OD� QHLJH� HVW� XQH� DXWUH� OLPLWH� G¶XWLOLVDWLRQ� GHV�
'DOOH�HQ�PRQWDJQH���HOOH�HPSrFKH�OH�WUDQVIHUW�GH�OD�SUHV-
VLRQ�GH�OD�VXUIDFH�GX�VRO�MXVTX¶DX[�FDSWHXUV��\�FRPSULV�
V¶LO�Q¶\�HQ�D�TX¶XQH�WUqV�IDLEOH�pSDLVVHXU������FP��

/HV�FDSWHXUV�3\UR��)LJXUH��E��FRPELQHQW�TXDQW�j�HX[�
XQH�WHFKQRORJLH�S\URpOHFWULTXH�LQIUDURXJH�SDVVLYH�j�XQH�
OHQWLOOH�KDXWH�SUpFLVLRQ�HW�SHUPHWWHQW�j�OD�IRLV�GH�GpWHFWHU�
OD�FKDOHXU�pPLVH�SDU�OH�FRUSV�KXPDLQ�HW�GH�GpWHUPLQHU�
OH�VHQV�GH�SDVVDJH�DYHF�XQH�SRUWpH�TXL�SHXW�DOOHU�GH���j�
���P��/H�3\UR�GRLW�rWUH�LQVWDOOp�HQWUH����HW����FP�GH�KDX-
WHXU��VRLW�OD�KDXWHXU�PR\HQQH�GHV�KDQFKHV���SHUSHQGLFX-
ODLUHPHQW�DX�VHQV�GH�SDVVDJH��&HWWH�WHFKQRORJLH�SUpVHQWH�
O¶LQWpUrW�GH�QH�SDV�rWUH�DIIHFWpH�SDU�OHV�FRQGLWLRQV�PpWpR-
URORJLTXHV�� H[LJHQFH� IRQGDPHQWDOH� HQ� PLOLHX� QDWXUHO��
'H�SOXV��OH�FDSWHXU�SHXW�rWUH�LQVWDOOp�GDQV�GH�WUqV�QRP-
EUHXVHV�FRQILJXUDWLRQV�GH�WHUUDLQ��SHQWH��HVFDOLHU��SRQW��
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)LJXUH�����'HX[�FDSWHXUV�FDSDEOHV�GH�PHVXUHU�OD�IUpTXHQWDWLRQ�GH�VHQWLHUV�GH�PRQWDJQH����D��PLVH�HQ�SODFH�G¶XQ�FDSWHXU�'DOOH�
�SKRWR�9��)RXUFDXGRW��$67(56�����E��FDSWHXU�3\UR��SKRWR�*��*DUFHO��$67(56��

HW�TXHOOH�TXH�VRLW�OD�QDWXUH�GX�VRO��SLHUULHU��]RQH�KXPLGH��
HWF���� (Q� UHYDQFKH�� LO� GRLW� rWUH� LQVWDOOp� VXU� XQ� VXSSRUW�
VWDEOH��pOpPHQW�GX�SD\VDJH��SRWHDX��EDUULqUH��HWF���SRXU�
rWUH�FRQVWDPPHQW�j�OD�KDXWHXU�UHTXLVH��'H�SOXV��OH�FDS-
WHXU�Q¶pWDQW�SDV�FDSDEOH�GH�GLIIpUHQFLHU�GHX[�SHUVRQQHV�
TXL�SDVVHQW�GH�IURQW��LO�HVW�LQGLVSHQVDEOH�GH�O¶LQVWDOOHU�j�
XQ�HQGURLW�R��OH�FKHPLQHPHQW�FRQWUDLQW�OHV�UDQGRQQHXUV�
j�SDVVHU�OHV�XQV�GHUULqUHV�OHV�DXWUHV��VHQWLHU�pWURLW��EDU-
ULqUH��FKLFDQH��SRQW��HWF���

'¶DXWUH� SDUW�� VL� OD� OXPLqUH� GX� VROHLO� RX� GHV� UHIOHWV�
WRXFKHQW�GLUHFWHPHQW� OD� OHQWLOOH�GX�FDSWHXU��FHOOH�FL�YD�
FKDXIIHU� HW� GH� QRPEUHX[� SDVVDJHV� LQH[LVWDQWV� VHURQW�
FRPSWDELOLVpV��&H�SUREOqPH�HVW�G¶DXWDQW�SOXV�LPSRUWDQW�
HQ�PRQWDJQH�TXH�OD�SUpVHQFH�GH�QHLJH�HW�GH�ODFV�UHIOp-
WDQW�OD�OXPLqUH�GX�VROHLO�HVW�IUpTXHQWH��'DQV�OHV�FDV�R��
LO� Q¶HVW� SDV� SRVVLEOH� G¶DGDSWHU� O¶RULHQWDWLRQ� GX� FDSWHXU�
j� OD� FRXUVH�GX� VROHLO�� LO� IDXW� OH� UHFXOHU� GH���� FP�GDQV�
VRQ�VXSSRUW�DILQ�GH�O¶DEULWHU�DX�PD[LPXP�GHV�UD\RQV�GX�
VROHLO��/D�VRFLpWp�(FR�&RPSWHXU�GpFRQVHLOOH�pJDOHPHQW�
G¶LQVWDOOHU�OH�FDSWHXU�GDQV�XQ�VXSSRUW�HQ�PpWDO�SRXYDQW�
chauffer au soleil.

0DOJUp�VD�SHWLWH�WDLOOH�����[����[����PP���OH�FDSWHXU�
3\UR�GRLW�rWUH�FRUUHFWHPHQW�FDPRXIOp�GDQV�O¶HQYLURQQH-
PHQW�SRXU�rWUH�OH�PRLQV�YLVLEOH�SRVVLEOH��6LQRQ��LO�DWWLUH�
OD� FXULRVLWp�� FH�TXL� FRQGXLW� OHV�SDVVDQWV� j� VWDWLRQQHU� j�
SUR[LPLWp�� HQJHQGUDQW� XQ� VXU�FRPSWDJH�� '¶DXWUH� SDUW��
OH�31(�HW�$67(56� VLJQDOHQW� SOXVLHXUV� FDV� GH�YDQGD-
OLVPH�HW�GH�YRO��/D�QHLJH�HW�OH�JLYUH�SHXYHQW�SDU�DLOOHXUV�
REVWUXHU� OD� OHQWLOOH�GX�FDSWHXU�HW�DLQVL�JrQHU�VRQ�IRQF-
WLRQQHPHQW��6L�XQ�RSpUDWHXU�SDVVH�SOXVLHXUV�IRLV�OD�PDLQ�

GHYDQW� OD� OHQWLOOH� SRXU� OD� GpJLYUHU�� SOXVLHXUV� SDVVDJHV�
VHURQW�FRPSWDELOLVpV��'H�SOXV��DX�GHOj�GH����FP�GH�QHLJH�
DX�VRO�� OH�QLYHDX�GH�SDVVDJH�HVW� UHKDXVVp�HW� OH�FDSWHXU�
SRXUUD�FRPSWHU�OHV�GHX[�MDPEHV�G¶XQH�PrPH�SHUVRQQH�
FRPPH�GHX[�SDVVDJHV�

&HV� GHX[� W\SHV� GH� FDSWHXU� VRQW� UHOLpV� j� XQ� ERLWLHU�
(FR�FRPER��)LJXUH����GDQV� OHTXHO�HVW� ORJp� OH�V\VWqPH�
G¶HQUHJLVWUHPHQW�GHV�GRQQpHV�HW�OD�EDWWHULH�DX�OLWKLXP��
/HV� GRQQpHV� LVVXHV� GX� FDSWHXU� VRQW� HQUHJLVWUpHV� DX�
FKRL[�WRXWHV�OHV����RX����PLQXWHV�

/H�GpFKDUJHPHQW�GHV�GRQQpHV�VH�IDLW�VRLW�SDU�XQ�RSp-
UDWHXU� VXU� OH� WHUUDLQ� YLD� XQH� FRQQH[LRQ� %OXH7RRWK� HQ�
XWLOLVDQW�O¶DSSOLFDWLRQ�(FR�9LVLR�IRXUQLH�SDU�OH�FRQVWUXF-
WHXU��VRLW�SDU�XQH�WpOpWUDQVPLVVLRQ�GHV�GRQQpHV�YLD�XQH�
SXFH� *60�� /D� ORQJpYLWp� GH� OD� EDWWHULH� HVW� GH� ��� DQV�
PDLV�FHWWH�DXWRQRPLH�HVW�UpGXLWH�j���DQV�HQ�FDV�GH�WpOp-
WUDQVPLVVLRQ�GHV�GRQQpHV��/¶HQVHPEOH�GH�FHV�PDWpULHOV�
HVW�pWDQFKH��QRUPH�,3�����HW�UpVLVWH�j�GHV�WHPSpUDWXUHV�
FRPSULVHV�HQWUH�����&�HW�����&�

$LQVL��ELHQ�TXH� OHV� VSpFLILFLWpV�GHV�PLOLHX[�PRQWD-
JQDUGV�LPSOLTXHQW�GHV�FRQWUDLQWHV�IRUWHV�HW�GHV�OLPLWHV�
G¶XWLOLVDWLRQ�SDUWLFXOLqUHV�GRQW�LO�IDXW�WHQLU�FRPSWH�SRXU�
OH�FKRL[�GX�FDSWHXU�FRPPH�SRXU�VRQ�OLHX�G¶LQVWDOODWLRQ��
OHXU�IRQFWLRQQHPHQW�HW�OHXUV�WHFKQRORJLHV�OHV�DPqQHQW�j�
rWUH�DGDSWpV�j�XQH�XWLOLVDWLRQ�HQ�PRQWDJQH��/HXU�XWLOL-
VDWLRQ�SDU�$67(56�HW�OH�31(�SRXU�pWXGLHU�OD�IUpTXHQ-
WDWLRQ�GHV�VHQWLHUV�GH�UDQGRQQpHV�HQ�PRQWDJQH�DSSXLH�
FHWWH�FRQFOXVLRQ��&HSHQGDQW��SRXU�OHXU�SUHPLqUH�LQVWDO-
ODWLRQ�HQ�KDXWH�PRQWDJQH��GHV�GLIILFXOWpV�HW�GHV�OLPLWHV�
G¶XWLOLVDWLRQ�PDMHXUHV�HW�LQpGLWHV�RQW�pWp�UHQFRQWUpHV�

0ൾඌඎඋൾඋ�අൺ�ൿඋඣඊඎൾඇඍൺඍංඈඇ�ൽൾ�අൺ�ඁൺඎඍൾ�ආඈඇඍൺඇൾ�ඉൺඋ�අൾඌ�ൺඅඉංඇංඌඍൾඌ��� 
ൽൾඌ�අංൾඎඑ�ൽ¶ංආඉඅൺඇඍൺඍංඈඇ�ඍඋජඌ�ർඈඇඍඋൺංඇඍඌ�ൾඍ�ൽൾඌ�ർඈඇൽංඍංඈඇඌ�ൽൾ�ൿඋඣඊඎൾඇඍൺඍංඈඇ�ඌඉඣർංൿංඊඎൾඌ

$FFqV�j�OD�0HU�GH�*ODFH�GHSXLV�OH�0RQWHQYHUV���GHV�pFKHOOHV�VXU�GHV�GDOOHV�URFKHXVHV�OLVVHV�HW�UDLGHV

0rPH�V¶LO�HVW�VLWXp�j�XQH�DOWLWXGH�PRGHVWH��O¶DFFqV�j�OD�
0HU�GH�*ODFH��§������P���YRLU�FDUWH�,*1�������������27�
&KDPRQL[�� HW� j� O¶HQVHPEOH�GH� VRQ�EDVVLQ� �VHFWHXUV� GH�
OD�&KDUSRXD��GH�7DOqIUH��GH�/HVFKDX[��GX�5HTXLQ�HW�GH�
O¶(QYHUV�GHV�$LJXLOOHV��GHSXLV�OH�0RQWHQYHUV�������P��

SUpVHQWH� GHV� FRQGLWLRQV� TXL� OH� UDWWDFKHQW� DX[�PLOLHX[�
GH�KDXWH�PRQWDJQH��,O�LQWqJUH�XQ�GpQLYHOp�G¶pFKHOOHV�GH�
���P�SHUPHWWDQW�GH�IUDQFKLU�GHV�GDOOHV�URFKHXVHV�OLVVHV�
HW�UDLGHV�TXL�DSSDUDLVVHQW�DX�IXU�HW�j�PHVXUH�GH�OD�SHUWH�
G¶pSDLVVHXU�GX�JODFLHU��0RXUH\�HW�5DYDQHO���������
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JHQGUH�SDV�GH�VXU�FRPSWDJH��&HWWH�FHOOXOH�D�HQVXLWH�pWp�
IL[pH�j�XQ�SRWHDX�G¶XQH�ORQJXHXU�GH�����FP�HQIRQFp�
SRXU�PRLWLp�GDQV�OD�QHLJH�GH�O¶DUrWH�j�O¶DLGH�G¶XQH�VRQGH�
j� YDSHXU�� 'HV� DLOHWWHV� VRXGpHV� VXU� OH� SRWHDX� pYLWHQW�
TX¶LO� QH� WRXUQH� VXU� OXL�PrPH�� /¶(FR�&RPER� D� TXDQW�
j� OXL� pWp� SODFp� GDQV� XQH� ERvWH� HQ� SODVWLTXH� HQIRXL� j�
TXHOTXHV�GL]DLQHV�GH�FHQWLPqWUHV�GDQV�OD�QHLJH�

&H�V\VWqPH�GH�IL[DWLRQ�SHUPHW�GH�PRGLILHU�IDFLOH-
PHQW�OD�KDXWHXU�HW�O¶RULHQWDWLRQ�GX�FDSWHXU�DX�IXU�HW�j�
PHVXUH�GH�O¶pYROXWLRQ�GH�O¶DUrWH��3DU�H[HPSOH�� ORUV�GH�
O¶LQVWDOODWLRQ�GX�FDSWHXU�OH����MXLQ�������OH�SRWHDX�pWDLW�
HQIRQFp� VXU�HQYLURQ���P�GH�SURIRQGHXU�HW� OH� FDSWHXU�
3\UR�SRVLWLRQQp�j����FP�GH�KDXWHXU��)LJXUH��D���&LQT�
MRXUV�SOXV�WDUG��OH�SRWHDX�Q¶pWDLW�GpMj�SOXV�HQIRQFp�GDQV�
OD�QHLJH�TXH�VXU����FP�HW�OD�ERvWH�pWDLW�FRPSOpWHPHQW�
GpQHLJpH��/H� QLYHDX� GX� SDVVDJH� GHV� DOSLQLVWHV� V¶pWDLW�
DEDLVVp� HW� OH� FDSWHXU� V¶HVW� DORUV� UHWURXYp� WURS� KDXW�
�)LJXUH� �E��� /¶HQVHPEOH� GX� GLVSRVLWLI� D� GRQF� G�� rWUH�
UpLQVWDOOp�HW�UpJOp�j�QRXYHDX���OH�SRWHDX�D�pWp�HQIRQFp�
DX�PD[LPXP�GDQV�OD�JODFH�±�GHV�WHPSpUDWXUHV�FKDXGHV�
pWDQW� SUpYXHV� SRXU� OHV� MRXUV� VXLYDQWV� ±� HW� OH� FDSWHXU�
SRVLWLRQQp� DX� SOXV� EDV� DILQ� TX¶LO� VRLW� HQ� SRVLWLRQ� DG�
KRF�OH�SOXV�ORQJWHPSV�SRVVLEOH�HW�TX¶LO�Q¶DLW�SDV�j�rWUH�
UHSRVLWLRQQp�WURS�YLWH��)LJXUH��F���'H�SOXV��OD�FKXWH�GH�
QHLJH�TXL�V¶HVW�SURGXLWH�OH����MXLQ��SRXUWDQW�IDLEOH��DYDLW�
REVWUXp�OHV�OHQWLOOHV�GX�FDSWHXU��(QOHYHU�OD�QHLJH�DYHF�OD�
PDLQ�LQGXLVDQW�XQ�VXU�FRPSWDJH��LO�HVW�SUpIpUDEOH�G¶XWL-
OLVHU�XQ�RXWLO��WRXUQHYLV��EURVVH��HWF���HQ�IDLVDQW�DWWHQ-
WLRQ�GH�QH�SDV�HQGRPPDJHU�OHV�FHOOXOHV�GX�FDSWHXU�

/¶DUrWH� HVW� GH� O¶DLJXLOOH� GX�0LGL� HVW� XQH� DUrWH� GH�
QHLJH�VLWXpH�HQWUH�������HW�������P�G¶DOWLWXGH��YRLU�FDUWH�
,*1�������������27�&KDPRQL[��GRQW�OD�PRUSKRORJLH�
pYROXH�WRXW�DX�ORQJ�GH�O¶DQQpH�HW�QRWDPPHQW�O¶pWp�DYHF�
XQH� DOWHUQDQFH� HQWUH� GHV� SpULRGHV� GH�PDXYDLV� WHPSV�
�DFFXPXODWLRQ�GH�QHLJH��HW�GH�EHDX�WHPSV��IRQWH���(OOH�
SHUPHW�G¶DFFpGHU�DX�UHIXJH�GHV�&RVPLTXHV��������P���
j�GHV�LWLQpUDLUHV�WUqV�IUpTXHQWpV��WUDYHUVpH�GH�OD�9DOOpH�
%ODQFKH��0RQW�%ODQF�GX�7DFXO��0RQW�%ODQF��DUrWH�GHV�
&RVPLTXHV��HW��SOXV�JpQpUDOHPHQW��j�XQ� ODUJH�VHFWHXU�
GHSXLV�OH�FRO�GX�0LGL�MXVTX¶j�OD�IURQWLqUH�LWDOLHQQH�

'HSXLV� TXHOTXHV� GpFHQQLHV�� VRQ� QLYHDX� JpQpUDO�
VHPEOH� V¶DEDLVVHU� SURJUHVVLYHPHQW�� /HV� SpULRGHV� GH�
PDXYDLV� WHPSV� WHQGHQW� j� OD� UHQGUH�pWURLWH� HW�SHXYHQW�
FRQGXLUH�j�XQH�PRGLILFDWLRQ�LPSRUWDQWH�GH�VD�PRUSKR-
ORJLH�� 3DU� FRQVpTXHQW��PrPH� V¶LO� V¶DJLW� G¶XQ� SDVVDJH�
REOLJDWRLUH�SRXU�OHV�DOSLQLVWHV��OD�SRVLWLRQ�HW�OH�QLYHDX�
GH� OD� WUDFH� SHXYHQW� YDULHU� GH� QRPEUHXVHV� IRLV� GDQV�
O¶pWp� HW� SDUIRLV� WUqV� UDSLGHPHQW��$XVVL�� OH� V\VWqPH�GH�
IL[DWLRQ�GX�FDSWHXU�3\UR�±�O¶RPQLSUpVHQFH�GH�OD�QHLJH�
LQWHUGLVDLW�O¶XWLOLVDWLRQ�GX�FDSWHXU�'DOOH�±�GRLW�SUHQGUH�
HQ�FRPSWH�FHWWH�YDULDELOLWp�HW�rWUH�IDFLOHPHQW�DGDSWDEOH�
SRXU�OH�PDLQWHQLU�GDQV�GHV�FRQGLWLRQV�GH�IRQFWLRQQH-
PHQW�RSWLPDOHV�JUkFH�j�XQ�VXLYL�UpJXOLHU�

%LHQ� TXH� FHOD� QH� VRLW� SDV� UHFRPPDQGp� SDU� (FR�
&RPSWHXU�� OH� FDSWHXU� D� pWp� IL[p� GDQV� XQH� FHOOXOH� HQ�
PpWDO�� SHLQWH� HQ�EODQF� �)LJXUH�����¬� FHWWH� DOWLWXGH� HW�
DYHF� XQ� YHQW� TXDVLPHQW� SHUPDQHQW�� OD� WHPSpUDWXUH�
UHVWH�VXIILVDPPHQW�EDVVH�SRXU�TXH�FHOOH�GX�PpWDO�Q¶HQ-

/H�W\SH�GH�WHUUDLQ�HVW�OH�SUHPLHU�FULWqUH�j�SUHQGUH�HQ�
FRPSWH��/HV�GDOOHV�URFKHXVHV�UHQGHQW�O¶HQIRXLVVHPHQW�
G¶XQ� FDSWHXU� 'DOOH� LPSRVVLEOH�� LPSRVDQW� O¶XWLOLVDWLRQ�
GX� FDSWHXU� 3\UR�� &RQFHUQDQW� OD� SRVLWLRQ� GX� FDSWHXU��
FHW� LWLQpUDLUH�pWDQW� WUqV� IUpTXHQWp�HQ�pWp�� OH� VHQWLHU�HW�
OHV�pFKHOOHV�RQW�pWp�GRXEOpV�GHSXLV�OHV�DQQpHV�������,O�
HQ�UpVXOWH�TXH�WRXV�OHV�DOSLQLVWHV�QH�SDVVHQW�SDV�H[DF-
WHPHQW� DX� PrPH� HQGURLW�� VDXI� VXU� XQ� FRXUW� SDVVDJH�
HQWUH�GHX[�WURQoRQV�G¶pFKHOOHV��3DU�FKDQFH��FH�VHFWHXU�
SUpVHQWH� GHV� FRQGLWLRQV� IDYRUDEOHV� j� O¶LQVWDOODWLRQ� HW�

)LJXUH�����&DSWHXU�3\UR�VXU�O¶DFFqV�j�OD�0HU�GH�*ODFH�GHSXLV�OH�0RQWHQYHUV��À�GURLWH���ERLWLHU�HQ�SODVWLTXH�GDQV�OHTXHO�O¶(FR�
&RPER��D��HW�OH�FDSWHXU�3\UR��E��RQW�pWp�LQVWDOOpV��/H�ERLWLHU�FRQVWLWXH�XQH�SURWHFWLRQ�HIILFDFH�FRQWUH�OH�VROHLO�HW�OH�YDQGDOLVPH�

DX�ERQ�IRQFWLRQQHPHQW�GX�FDSWHXU���OH�VHQWLHU�HVW�SHX�
LQFOLQp��OH�SDVVDJH�HVW�pWURLW�±�LQWHUGLVDQW�OH�SDVVDJH�GH�
GHX[�SHUVRQQHV�GH�IURQW�±��HW�OH�FDSWHXU�SHXW�rWUH�LQV-
WDOOp�HQWUH����HW����FP�GH�KDXWHXU�JUkFH�j�OD�SUpVHQFH�
G¶XQ�UHERUG�URFKHX[��)LJXUH�����(Q�UHYDQFKH��LO�D�pWp�
LPSRVVLEOH�GH� OH�FDPRXIOHU�GDQV�XQ�pOpPHQW�GX�SD\-
VDJH��EORF�URFKHX[��FDLUQ��YpJpWDWLRQ���$XVVL�D�W�LO�pWp�
LQVWDOOp�DYHF�VRQ�(FR�&RPER�GDQV�XQ�ERLWLHU�HQ�SODV-
WLTXH�IHUPp�PDLV�SURpPLQHQW��TXL�SURWqJH�OH�FDSWHXU�GX�
VROHLO�HW�OLPLWH�OH�ULVTXH�GH�YDQGDOLVPH��

$UrWH�HVW�GH�O¶DLJXLOOH�GX�0LGL���XQ�LWLQpUDLUH�TXL�pYROXH�DYHF�O¶HQQHLJHPHQW
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)LJXUH�����/H�FDSWHXU�3\UR�GH�O¶$LJXLOOH�GX�0LGL����D��LQVWDOODWLRQ�GX�FDSWHXU�OH����MXLQ���������E��OH����MXLQ��OH�QLYHDX�GH�O¶DUrWH�
DYDLW�SHUGX�HQYLURQ����FP�HW�OH�SRWHDX�pWDLW�VXVFHSWLEOH�GH�EDVFXOHU���OD�ERLWH�pWDLW�GpQHLJpH����F��OH�SRWHDX�HW�OH�FDSWHXU�RQW�pWp�
UpLQVWDOOpV�OH����MXLQ�

(QWUH�OH����MXLQ�HW�OH����DR�W��OH�GLVSRVLWLI�D�G��rWUH�
UHSRVLWLRQQp� j� FLQT� UHSULVHV� HQ� UDLVRQ� GH� OD� IRQWH� GH�
O¶DUrWH�HW�XQH�DXWUH�IRLV�VXLWH�j�XQH�LPSRUWDQWH�FKXWH�GH�
QHLJH�TXL�D�HQVHYHOL�OH�FDSWHXU�VRXV�XQ�PqWUH�GH�QHLJH�
IUDLFKH�� 6L[� RSpUDWLRQV� GH�PDLQWHQDQFH� RQW� GRQF� pWp�
QpFHVVDLUHV��HQ�VHXOHPHQW����MRXUV��

)DFH� j� FH� EHVRLQ� G¶XQ� HQWUHWLHQ� HW� G¶XQ� VXLYL� WUqV�
UpJXOLHU� GX� FDSWHXU�� OH� SHUVRQQHO� GX� WpOpSKpULTXH� GH�

O¶DLJXLOOH� GX�0LGL�� FHOXL� GX� UHIXJH� GHV�&RVPLTXHV� HW�
GHV�JXLGHV�GH�KDXWH�PRQWDJQH�RQW� pWp� VROOLFLWpV�SRXU�
YpULILHU� O¶pWDW� HW� OD� SRVLWLRQ� GX� FDSWHXU� TXDVL� TXRWL-
GLHQQHPHQW��(Q�RXWUH��XQH�GHV�ZHEFDPV�GH� O¶DLJXLOOH�
GX�0LGL�SHUPHW�GH�YLVXDOLVHU� O¶DUrWH� HW� VRQ�pYROXWLRQ�
HW� DLQVL� G¶pYDOXHU� j� GLVWDQFH� OH� EHVRLQ� pYHQWXHO� G¶XQ�
UHSRVLWLRQQHPHQW�

9RLH�QRUPDOH�G¶DVFHQVLRQ�GX�0RQW�%ODQF�SDU�OH�*R�WHU�� 
XQ�LWLQpUDLUH�j�IRUW�HQMHX�WRXULVWLTXH�HW�pFRQRPLTXH

8Q�GHUQLHU�FDSWHXU�D�pWp�LQVWDOOp�OH����MXLQ������VXU�
O¶LWLQpUDLUH�G¶DFFqV�DX�UHIXJH�GX�*R�WHU��������P���YRLU�
FDUWH�,*1�������������(7�6W�*HUYDLV��VXU�OD�YRLH�QRU-
PDOH�G¶DFFqV�DX�VRPPHW�GX�0RQW�%ODQF��j�������P�G¶DO-

PpWDOOLTXH�� &HOXL�FL� D� pWp� VFHOOp� j� O¶DLGH� GH� PRUWLHU�
�)LJXUH�����&H�GLVSRVLWLI�SHUPHW�GH�SURWpJHU�OH�FDSWHXU�
GHV�UD\RQV�GX�VROHLO�HW�GH�OH�GLVVLPXOHU�SRXU�OLPLWHU�WRXW�
ULVTXH�GH�YDQGDOLVPH�

)LJXUH� �� �� /H� FDSWHXU�3\UR�� FDPRXIOp� HW� VFHOOp� GDQV� XQH� DQIUDF-
WXRVLWp��VXU�OH�ERUG�GH�O¶LWLQpUDLUH�G¶DFFqV�DX�UHIXJH�GX�*R�WHU��8Q�
UHJDUG�DYHF�O¶(FR�&RPER�HVW�LQVWDOOp�GDQV�OHV�URFKHUV�HQ�DPRQW�

WLWXGH��&¶HVW�XQ�VHFWHXU�WUqV�IUpTXHQWp�TXL�FULVWDOOLVH�
EHDXFRXS� G¶HQMHX[� WRXULVWLTXHV� HW� pFRQRPLTXHV��
QRWDPPHQW�HQ�UDLVRQ�GH�OD�WUDYHUVpH�GX�FRXORLU�GX�
*R�WHU�� GDQJHUHXVH� HW� DFFLGHQWRJqQH� �FKXWHV� GH�
SLHUUHV�WUqV�IUpTXHQWHV���$OSHV�,QJp���������3*+0��
������� 3RXU� GHV� UDLVRQV� G¶HQQHLJHPHQW� IUpTXHQW� HW�
GH� O¶LPSRVVLELOLWp� G¶HQWHUUHU� XQ� FDSWHXU� 'DOOH�� XQ�
FDSWHXU�3\UR�D�Oj�DXVVL�pWp�FKRLVL�

/H�VHFWHXU�pWXGLp�FRUUHVSRQG�j�XQ�YHUVDQW�UDLGH��
j� OD� URFKH� WUqV� IUDFWXUpH� HW� LQVWDEOH��$XVVL�� OD� GLI-
ILFXOWp�SULQFLSDOH�D�pWp�GH�WURXYHU�XQ�HQGURLW�R��OH�
WHUUDLQ� HVW� VXIILVDPPHQW� VWDEOH� SRXU� \� LQVWDOOHU� OH�
FDSWHXU� HW� GH� WURXYHU� OH� PR\HQ� GH� OH� SURWpJHU� GX�
UD\RQQHPHQW� VRODLUH�� $X� QLYHDX� G¶XQ� SDVVDJH� R��
OH� VHQWLHU� HVW� pWURLW� �����P� HQYLURQ�� HW� R�� OHV� DOSL-
QLVWHV�SHXYHQW�GLIILFLOHPHQW�SDVVHU�j�GHX[�GH�IURQW��
XQ�HVSDFH�HQWUH�GHX[�EORFV�VWDEOHV�D�SHUPLV�G¶LQV-
WDOOHU�OH�FDSWHXU��SUpDODEOHPHQW�LQVpUp�GDQV�XQ�WXEH�

5ඣඅൺൾ�ൽඎ�ർൺඉඍൾඎඋ�ൾඍ�ඣඏൺඅඎൺඍංඈඇ�ൽൾ�අൺ�ඊඎൺඅංඍඣ�ൽൾඌ�ൽඈඇඇඣൾඌ�ൺർඊඎංඌൾඌ

%LHQ�TXH� WRXWHV� OHV�H[LJHQFHV� UHODWLYHV�j� O¶LQVWDOOD-
WLRQ�GHV�FDSWHXUV�pGLFWpHV�SDU�OH�FRQVWUXFWHXU�DLHQW�pWp�
SULVHV�HQ�FRPSWH�SRXU�XQ�IRQFWLRQQHPHQW�RSWLPDO��LQV-
WDOODWLRQ�HQWUH����HW����FP�GH�KDXWHXU��SHUSHQGLFXODLUH-
PHQW�DX�VHQV�GH�SDVVDJH��HW�DYHF�OHV�OHQWLOOHV�GX�FDSWHXU�

SURWpJpHV� GX� VROHLO��� GHV� FRQWUH�FRPSWDJHV� PDQXHOV�
RQW� pWp� UpDOLVpV�� /HV� GHX[� SUHPLHUV� RQW� GpPRQWUp� OH�
FDUDFWqUH�DEHUUDQW�GHV�UpVXOWDWV�DYHF�XQ�VXU�FRPSWDJH�
PDVVLI��/HV�FDSWHXUV�pWDLHQW�DORUV� UpJOpV�VXU�XQ�PRGH�
FODVVLTXH�GH�IRQFWLRQQHPHQW�DYHF�XQH�SRUWpH�VWDQGDUG�
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GH� ��P�� XQH� WHPSRULVDWLRQ� ±� GXUpH� GHV� VpTXHQFHV� GH�
PHVXUHV�±�GH�����PV�HW�O¶RSWLRQ�*URXSH�DFWLYpH��&HWWH�
GHUQLqUH�DXJPHQWH� OD� VHQVLELOLWp�GX�FDSWHXU�HW�SHUPHW�
GH� GLIIpUHQFLHU� SOXVLHXUV� SHUVRQQHV� WUqV� SURFKHV� OHV�
XQHV�GHV�DXWUHV��¬�O¶DLJXLOOH�GX�0LGL��VXU�XQH�SpULRGH�
GH���K������SDVVDJHV�RQW�DLQVL�pWp�HQUHJLVWUpV�SDU�OH�FDS-
WHXU� DORUV� TXH� VHXOHV� ��� SHUVRQQHV� pWDLHQW� UpHOOHPHQW�
SDVVpHV��VRLW�XQ�VXU�FRPSWDJH�GH�������6XU�O¶DFFqV�j�OD�
0HU�GH�*ODFH��WRXMRXUV�VXU�XQH�SpULRGH�GH���K������SDV-
VDJHV�RQW�pWp�HQUHJLVWUpV�SDU�OH�FDSWHXU�DORUV�TXH����SHU-
VRQQHV�pWDLHQW�UpHOOHPHQW�SDVVpHV��VRLW�XQ�VXU�FRPSWDJH�
GH������

$ILQ�GH�UpGXLUH�FHV�HUUHXUV�GH�FRPSWDJH��HW�FRPSWH�
WHQX�GX�IDLW�TXH�OHV�VHQWLHUV�VRQW�WUqV�pWURLWV������P�HQYL-
URQ��� OD� VHQVLELOLWp� GX� FDSWHXU� D� pWp� UpGXLWH�� j� WUDYHUV�
GHX[�SDUDPqWUHV���OD�SRUWpH�GX�FDSWHXU�HW�O¶DOJRULWKPH�
GH�FDOFXO��3OXV�OD�SRUWpH�GX�FDSWHXU�HVW�ORQJXH��SOXV�OH�
FDSWHXU�HVW�VHQVLEOH��HW�IDYRULVH�XQ�VXU�FRPSWDJH��&HWWH�
SRUWpH�D�GRQF�pWp�UpGXLWH�DX�PLQLPXP����P���&RQFHUQDQW�
O¶DOJRULWKPH�GH�FDOFXO��O¶RSWLRQ�*URXSH�D�pWp�GpVDFWLYpH�
FDU�HOOH�FRQGXLVDLW� OH�FDSWHXU�j�FRPSWHU�SOXVLHXUV� IRLV�
XQH�PrPH�SHUVRQQH�VH�GpSODoDQW�OHQWHPHQW��

&HV� SUHPLHUV� UpJODJHV� Q¶RQW� SDV� SHUPLV� G¶REWHQLU�
XQH� DPpOLRUDWLRQ� VLJQLILFDWLYH� GHV� PHVXUHV�� 8Q� QRX-
YHDX� UpJODJH� D� GRQF� pWp� QpFHVVDLUH�� TXL� D� FRQVLVWp� j�
installer un mode de &RPSWDJH�XQLWDLUH. Ce mode de 
IRQFWLRQQHPHQW�QH�FRPSWDELOLVH�TX¶XQ�VHXO�SDVVDJH�SDU�
VpTXHQFH�G¶HQUHJLVWUHPHQW��3RXU�SDVVHU�G¶XQH�VpTXHQFH�
j�XQH�DXWUH��LO�IDXW�XQH�SpULRGH�G¶LQDFWLYLWp�G¶DX�PRLQV�
���� PLOOLVHFRQGHV�� TXL� FRUUHVSRQG�� GDQV� FH� V\VWqPH�
GH�UpJODJH��j� OD� WHPSRULVDWLRQ��&HOD�GRLW�SHUPHWWUH�GH�
QH� SDV� FRPSWHU� SOXVLHXUV� IRLV� XQH� PrPH� SHUVRQQH��
/D� SpULRGH� G¶LQDFWLYLWp� SHXW� rWUH� UpJOpH� HQWUH� ���� HW�
������PV��6L�OD�SpULRGH�HVW�WURS�ORQJXH��OH�ULVTXH�HVW�GH�
PDQTXHU�XQH�SHUVRQQH�PDUFKDQW�YLWH�HW�RX�WUqV�SURFKH�
GH�OD�SUpFpGHQWH��'DQV�QRWUH�FDV��SOXVLHXUV�UpJODJHV�GH�
WHPSRULVDWLRQ�GLIIpUHQWV�RQW�pWp�WHVWpV�HQ�IRQFWLRQ�GHV�
VSpFLILFLWpV�GH�FKDFXQ�GHV�VLWHV��&HSHQGDQW��PrPH�VL�FH�
QRXYHDX�UpJODJH�D�SHUPLV�GH�GLPLQXHU�VHQVLEOHPHQW�OHV�
HUUHXUV�GH�PHVXUH��GHV�FRQWUH�FRPSWDJHV�PDQXHOV�RQW�
PRQWUp�TXH�OHV�PDUJHV�G¶HUUHXUV�UHVWHQW�LPSRUWDQWHV�HW�
WUqV�YDULDEOHV��7DEOHDX�����

&HV� HUUHXUV� GH� PHVXUHV� VRQW� SULQFLSDOHPHQW� OLpHV�
DX� PRGH� GH� GpSODFHPHQW� OHQW� HW� GLVFRQWLQX� �SDXVHV�
QRPEUHXVHV��GHV�DOSLQLVWHV��TXL�OHV�DPqQH�j�UHVWHU�WURS�
ORQJWHPSV�GHYDQW�OHV�FDSWHXUV��'H�SOXV��OHV�YLWHVVHV�GH�
SURJUHVVLRQ�VRQW�WUqV�YDULDEOHV�G¶XQ�DOSLQLVWH�j�XQ�DXWUH�
HW�HQ�IRQFWLRQ�GX�VHQV�GH�SDVVDJH��PRQWpH�GHVFHQWH���FH�
TXL�UHQG�OH�UpJODJH�GH�OD�WHPSRULVDWLRQ�GLIILFLOH��6L�FHWWH�
GHUQLqUH� HVW� LPSRUWDQWH�� OH� VXU�FRPSWDJH� OLp� j� OD� OHQ-
WHXU�GHV�DOSLQLVWHV�VHUD�OLPLWp��HQ�UHYDQFKH��HOOH�LQGXLUD�
XQ�VRXV�FRPSWDJH�GHV�SDVVDJHV�UDSLGHV�RX�SURFKHV�OHV�
XQV�GHV�DXWUHV��HW�LQYHUVHPHQW�SRXU�XQH�WHPSRULVDWLRQ�
IDLEOH�

/HV�FRQGLWLRQV�GDQV�OHVTXHOOHV�RSqUHQW�OHV�FDSWHXUV�
H[SOLTXHQW�pJDOHPHQW�XQH�SDUW�GHV�HUUHXUV�GH�PHVXUH��
3RXU�OH�FDSWHXU�GH�O¶DLJXLOOH�GX�0LGL��O¶pYROXWLRQ�GH�OD�
PRUSKRORJLH� GH� O¶DUrWH�� SDU� DFFXPXODWLRQ�RX� IRQWH� GH�

OD� QHLJH�� HQWUDvQH� XQH�PRGLILFDWLRQ� GH� OD� SRVLWLRQ� GX�
FDSWHXU�SDU�UDSSRUW�DX�QLYHDX�GH�SDVVDJH�GHV�DOSLQLVWHV��
,O� HQ� UpVXOWH�TXH� OH�FDSWHXU�Q¶HVW�SDV� WRXMRXUV�GDQV� OD�
ERQQH�SRVLWLRQ�SRXU� HIIHFWXHU�XQH�PHVXUH�GH�TXDOLWp��
FH�TXL�FRQWULEXH�j�H[SOLTXHU� OD�YDULDELOLWp�GHV�HUUHXUV�
de mesure.

3RXU�O¶DFFqV�j�OD�0HU�GH�*ODFH��OH�FDSWHXU�D�pWp�LQV-
WDOOp� DX� VHXO� HQGURLW� TXL� UpXQLW� O¶HQVHPEOH� GHV� FRQGL-
WLRQV�LQGLVSHQVDEOHV�j�VRQ�IRQFWLRQQHPHQW��&HSHQGDQW��
FRPPH� LO� DYDLW� pWp� LPSRVVLEOH� GH� OH� FDPRXIOHU�� OHV�
DOSLQLVWHV� RQW� WHQGDQFH� j� V¶DSSX\HU� VXU� OD� ERvWH� GDQV�
ODTXHOOH� LO� HVW� LQVWDOOp� RX� j� UHJDUGHU� j� O¶LQWpULHXU� SDU�
FXULRVLWp��)LJXUH����HW�LO�DUULYH�DXVVL�TXH�GHV�SHUVRQQHV�
V¶DUUrWHQW�GHYDQW�OH�FDSWHXU��SDU�IDWLJXH��HQ�UDLVRQ�G¶XQ�
ERXFKRQ��RX�SRXU�SUHQGUH�XQH�SKRWR��FH�TXL�SHXW�HQJHQ-
GUHU�XQ�VXU�FRPSWDJH�SDUIRLV�LPSRUWDQW�

3RXU�FHV�GHX[�FDSWHXUV��OHV�HUUHXUV�GH�PHVXUHV�VRQW�
GRQF�GLUHFWHPHQW�OLpHV�DX�WHUUDLQ�HW�DX�PRGH�GH�GpSOD-
FHPHQW�VSpFLILTXH�GHV�DOSLQLVWHV��$XVVL�VHPEOH�W�LO�GLI-
ILFLOH�G¶DPpOLRUHU�VLJQLILFDWLYHPHQW�OHV�PHVXUHV��

(Q� UHYDQFKH�� SRXU� OH� FDSWHXU� GX� *R�WHU�� OHV�
PDUJHV� G¶HUUHXUV� VRQW� SOXV� IDLEOHV� HW�PRLQV� YDULDEOHV�
�7DEOHDX�����&HOD�HVW�SULQFLSDOHPHQW�OLp�DX�IDLW�TX¶LO�HVW�
PLHX[�FDPRXIOp�HW�TXH� VD�SRVLWLRQ�HW� FHOOH�GX�VHQWLHU�
VRQW�VWDEOHV��'H�SOXV��OH�FDSWHXU�HVW�VLWXp�j�XQ�HQGURLW�R��
OH�VHQWLHU�HVW�SODQ���OHV�DOSLQLVWHV�QH�VRQW�GRQF�SDV�HQFRU-
GpV�HW�DGRSWHQW�XQ�PRGH�GH�GpSODFHPHQW�FODVVLTXH��'HV�
FRQWUH�FRPSWDJHV� PDQXHOV� VXSSOpPHQWDLUHV� VHURQW�
QpDQPRLQV�QpFHVVDLUHV�SRXU�SUpFLVHU�OD�PDUJH�G¶HUUHXU�

(QILQ��XQH�OLPLWH�LPSRUWDQWH�TXDQW�j�OD�TXDOLWp�GHV�
GRQQpHV�GRLW�rWUH� VRXOLJQpH� �� OH� V\VWqPH�G¶HQUHJLVWUH-
PHQW�GHV�GRQQpHV�VXU�XQ�SDV�GH�WHPSV�GH����PLQXWHV�
QH� SHUPHW� SDV� XQH� DQDO\VH� WUqV� ILQH� GHV� GRQQpHV�� 6L�
FKDFXQ�GHV�SDVVDJHV�GpWHFWpV�SDU�OH�FDSWHXU�pWDLW�HQUH-
JLVWUp� LQGLYLGXHOOHPHQW�� OHV� PHVXUHV� VpSDUpHV� SDU� XQ�
LQWHUYDOOH�GH�WHPSV�WURS�FRXUW�SRXU�FRUUHVSRQGUH�j�GHX[�
SHUVRQQHV�GLIIpUHQWHV�SRXUUDLHQW�DLQVL�rWUH�VXSSULPpHV��
FH�TXL�SHUPHWWUDLW�GH�UpGXLUH�FRQVLGpUDEOHPHQW�O¶HUUHXU��
8Q�GpYHORSSHPHQW�HQ�FH�VHQV�SRXUUDLW�rWUH�DWWHQGX�GX�
constructeur. 

7DEOHDX� �� �� (UUHXUV� FDOFXOpHV� SRXU� FKDTXH� FDSWHXU� UpJOp� HQ�
PRGH��FRPSWDJH�XQLWDLUH��VXU���SpULRGHV�GH�FRQWUH�FRPSWDJH�

Capteur Date
Temps de 

contre-
comptage

Erreur
Erreur 

moyenne

Aiguille du 
Midi

30/06/2017 1h45 +22 %

-8 %13/07/2017 1h30 -36 %

22/07/2017 2h15 -10 %

Mer de  
Glace

30/06/2017 2h30 +10 %

+27 %12/07/2017 2h15 +74 %

02/08/2017 3h00 +24 %

Goûter

27/06/2017 2h00 +4 %

-4 %03/07/2017 1h45 -17 %

11/07/2017 0h45 +5 %
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$FFqV�j�OD�0HU�GH�*ODFH�GHSXLV�OH�0RQWHQYHUV

/RFDOLVDWLRQ�GHV�VLWHV�GH�PHVXUH�GH�IUpTXHQWDWLRQ�G¶LWLQpUDLUH�SDU�FDSWHXUV�S\URpOHFWULTXHV

9RLH�QRUPDOH�G¶DVFHQVLRQ�GX�0RQW�%ODQF
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5DSSRUW�ILQDO��)RQGDWLRQ�3HW]O�����S�

$67(56��������(WXGH�GH�IUpTXHQWDWLRQ���5pVHUYHV�QDWXUHOOHV�
QDWLRQDOHV� GX� PDVVLI� GHV� $LJXLOOHV� 5RXJHV� �� $LJXLOOHV�
5RXJHV�� &DUODYH\URQ� HW� 9DOORQ� GH� %pUDUG�� $67(56��
5DSSRUW�$QQXHO����S�
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'LVDVWHUV��(OVHYLHU�6FLHQFH��6DLQW�/RXLV����������

,3&&�� ������ &OLPDWH� &KDQJH� ������ ,PSDFWV�� $GDSWDWLRQ�
DQG�9XOQHUDELOLW\��3DUW�$��*OREDO�DQG�6HFWRUDO�$VSHFWV��
&RQWULEXWLRQ�RI�:RUNLQJ�*URXS�,,�WR�WKH�)LIWK�$VVHVVPHQW�
5HSRUW� RI� WKH� ,QWHUJRYHUQPHQWDO� 3DQHO� RQ� &OLPDWH�
&KDQJH�� &DPEULGJH� 8QLYHUVLW\� 3UHVV�� &DPEULGJH�1HZ�
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GX�0RQW� %ODQF�� )UDQFH��� 8Q� H[HPSOH� G¶DGDSWDWLRQ� DX[�
HIIHWV� GX� FKDQJHPHQW� FOLPDWLTXH� HQ� KDXWH� PRQWDJQH�
DOSLQH��-RXUQDO�RI�$OSLQH�5HVHDUFK���5HYXH�GH�*pRJUDSKLH�
$OSLQH���������KWWS���UJD�UHYXHV�RUJ�����.
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0HWKRGV� IRU� 9LVLWRU� 0RQLWRULQJ� LQ� 5HFUHDWLRQDO� DQG�
3URWHFWHG� $UHDV�� $Q� 2YHUYLHZ�� 0RQLWRULQJ� DQG�
0DQDJHPHQW� RI� 9LVLWRU� )ORZV� LQ� 5HFUHDWLRQDO� DQG�
3URWHFWHG�$UHDV��&RQIHUHQFH�3URFHHGLQJV��9LHQQD� ��S�

3*+0��������$FFLGHQWRORJLH�GDQV� OH�FRXORLU�GX�*R�WHU�HW�
VXU� OD�YRLH�QRUPDOH�DX�0RQW��%ODQF��eWXGH�GHV�VHFRXUV�
RUJDQLVpV� VXU� O¶LWLQpUDLUH� GX� JODFLHU� GH� 7rWH� 5RXVVH� DX�
UHIXJH� GX�*R�WHU�� HQWUH� ����� HW� ������ )RQGDWLRQ� 3HW]O��
���S�

31(�� ������ 5HVWLWXWLRQ� GHV� UpVXOWDWV� G¶HQTXrWH�� 'pFHPEUH�
������1RWH�GH�6\QWKqVH��3DUF�1DWLRQDO�GHV�(FULQV������S�

5ංඍඍൾඋ�)���)ංൾൻං�0���0ඎඁൺඋ�$��� ������ ,PSDFWV� RI� JOREDO�
ZDUPLQJ� RQ� PRXQWDLQHHULQJ� �� D� FODVVLILFDWLRQ� RI�
SKHQRPHQD�DIIHFWLQJ�WKH�DOSLQH�WUDLO�QHWZRUN��0RXQWDLQ�
5HVHDUFK�DQG�'HYHORSPHQW�����������

7HPPH� $�-�$�0��� ������ 8VLQJ� &OLPEHU¶V� *XLGHERRNV�
WR� $VVHVV� 5RFN� )DOO� 3DWWHUQV� 2YHU� /DUJH� 6SDWLDO� DQG�
'HFDGDO� 7HPSRUDO� 6FDOHV�� $Q� ([DPSOH� IURP� WKH�
6ZLVV� $OSV�� *HRJUDILVND� $QQDOHU�� 6HULHV� $�� 3K\VLFDO�
*HRJUDSK\����������������
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������:LOGHUQHVV�UHFUHDWLRQ�XVH�HVWLPDWLRQ��D�KDQGERRN�
RI� PHWKRGV� DQG� V\VWHPV�� 86'$�� *HQHUDO� 7HFKQLFDO�
5HSRUW�5056�*75���������S�
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%LHQ�TXH�OHV�FDSWHXUV�3\UR�HW�'DOOH�DLHQW�pWp�FRQoXV�
SRXU�XQH�XWLOLVDWLRQ�HQ�PLOLHX[�QDWXUHOV�HW�TX¶LOV�IRQF-
WLRQQHQW� FRUUHFWHPHQW� SRXU�PHVXUHU� OD� IUpTXHQWDWLRQ�
VXU�GHV�VHQWLHUV�GH�UDQGRQQpHV�HQ�PR\HQQH�PRQWDJQH�
OHXU�LQVWDOODWLRQ�HQ�KDXWH�PRQWDJQH�VXSSRVH�XQH�VpULH�
GH�FRQWUDLQWHV� ORXUGHV�HW�GH� OLPLWHV�G¶XWLOLVDWLRQ�VXS-
SOpPHQWDLUHV��/HV�VSpFLILFLWpV�GX�WHUUDLQ�HW�O¶RUJDQLVD-
WLRQ� VSDWLDOH� GHV� LWLQpUDLUHV� G¶DOSLQLVPH� FRQWUDLJQHQW�
IRUWHPHQW� OH� FKRL[� GX� FDSWHXU� HW� VRQ� VLWH� G¶LQVWDOOD-
WLRQ��DORUV�TXH�OHV�DOSLQLVWHV�RQW�XQ�PRGH�GH�GpSODFH-
PHQW� OHQW�� GLVFRQWLQX�HW�SHQFKp�HQ�DYDQW�� ,O� HVW�GRQF�
LQGLVSHQVDEOH�G¶DGDSWHU�OHV�V\VWqPHV�GH�IL[DWLRQ�HW�OHV�
UpJODJHV�GHV�FDSWHXUV�SRXU�TXH�OHV�FRQGLWLRQV�LQGLVSHQ-
VDEOHV�j�OHXU�ERQ�IRQFWLRQQHPHQW�VRLHQW�UpXQLHV��

&HSHQGDQW�� OHV� UpJODJHV� UpDOLVpV� Q¶RQW� SDV� SHUPLV�
G¶DGDSWHU� OH� IRQFWLRQQHPHQW� GHV� FDSWHXUV� 3\UR� DX[�
conditions dans lesquelles ils fonctionnent et les 
HUUHXUV� GH� PHVXUHV� UHVWHQW� LPSRUWDQWHV� HW� YDULDEOHV��

QRWDPPHQW�SRXU���GHV���FDSWHXUV��'¶DXWUH�SDUW��FHWWH�
PpWKRGH� SUpVHQWH� OH� GpVDYDQWDJH� G¶rWUH� WUqV� FKURQR-
SKDJH��DORUV�PrPH�TXH�OHV�FDSWHXUV�VRQW�©�DXWRQRPHV�
ª�� (Q� HIIHW�� OH� QRPEUH� GH� MRXUQpHV� GH� WHUUDLQ� QpFHV-
VDLUHV�SRXU�HQWUHWHQLU�OHV�FDSWHXUV��OHV�UpJOHU�HW�FDOFXOHU�
OHXU�PDUJH�G¶HUUHXU� V¶HVW� DYpUp�EHDXFRXS�SOXV� LPSRU-
WDQW�TXH�SUpYX��(QWUH�OH����MXLQ�HW�OH����DR�W����������
MRXUQpHV�GH�WHUUDLQ�RQW�pWp�QpFHVVDLUHV�

7RXWHIRLV��VL�OD�IUpTXHQWDWLRQ�GH�OD�KDXWH�PRQWDJQH�
SDU� OHV� DOSLQLVWHV� QH� VHUD� SDV� TXDQWLILpH� HW� TXDOLILpH�
DYHF�OD�SUpFLVLRQ�DWWHQGXH��XQ�RUGUH�GH�JUDQGHXU�TXDQW�
DX�QRPEUH�G¶DOSLQLVWHV�TXL�IUpTXHQWHQW�FKDFXQ�GHV�WURLV�
VLWHV�DLQVL�TXH�OHV�SpULRGHV�GH�OD�VDLVRQ�HW�GH�OD�MRXUQpH�
GXUDQW�OHVTXHOOHV�LOV�DFFqGHQW�j�OD�KDXWH�PRQWDJQH�VRQW�
WRXW�GH�PrPH�GHV�GRQQpHV�LQpGLWHV�TXL�FRQWULEXHURQW�
j�PLHX[�pYDOXHU�OD�VHQVLELOLWp�GH�O¶DOSLQLVPH�DX[�HIIHWV�
GX�FKDQJHPHQW�FOLPDWLTXH�


