
(DX[�VRXWHUUDLQHV

5DSSRUW�WKpPDWLTXH�3��
'pFHPEUH�����

��������� ���	� ��
� 
	� ��� 
���� � ��
���� ����� � � ���������	�� 
�� ��� 
���� � ��
���� ����������� ������������� ���	� �



(DX[�VRXWHUUDLQHV

5DSSRUW�WKpPDWLTXH�3��
'pFHPEUH�����

&H�GRFXPHQW�D�pWp�UpDOLVp�GDQV�OH�FDGUH�GX�SURMHW�6FDOGLW�DYHF
OH�VXSSRUW�ILQDQFLHU�G¶,QWHUUHJ�,,,%�(12�

$XWHXUV�
*��%D]LHU��%5�
'��%HUQDUG��)�
3��'H�6PHGW��9/�
0��$��.HL]HU��1/�
(��/HUH��1/�
-��/HUP\WWH��9/�
+��0DUFKLRQL��)�
3K��0HXV��:�
+��6QDXZDHUW��9/�
-��6]ZDUFHQV]WDMQ��:�
.��9DOOpH��)�
0��9DQGDPPH��9/�

 "!$#&% '"( )
* % #+#�,.-$/102( % ( /&34,.#+#5)�-6!879#&:;:&( <
=?>;* #&@A';/10?#+/4% /+-�)CB�#+#5)ED&F
G&H D"IKJ;L1MKB�/",ON5P;'K/+Q;/4,
G /&% Q�( R
-$/+!8ST-6!$#4% '�( ) > P&B�Q
75)�)C:�U VCV�WXWYW > -$!$#4% '�( ) > P&B�Q
)�/&%ZU\[YIKJ^]�L&_C`KIba4J;FcF"I5d
e #9fgUg[?I&Jc]�L4_C`&IOa4JKFbF"I+L



h�#&B�#+!�)�i&B�( -$#5)�( P&@A'K/+-kj M5#&39fT-$P&38)�/&B�B�#&( @9/+-8j9';#&@+-.% /T'"( -�)CB�( !�)E';/^% j M+-$!$#&38)X]�l?( B�/+!�)C( m9/cJ;LKL&L8V6F&LnV$hEM9_

o

�� ,1752'8&7,21

���� /D�GLUHFWLYH�FDGUH�VXU�O¶HDX
/D�GLUHFWLYH�FDGUH�YLVH�OD�SURWHFWLRQ�GHV�HDX[�GRXFHV�GH�VXUIDFH��GHV�HDX[�GH�WUDQVLWLRQ��HVWXDLUHV��
GHV�HDX[�F{WLqUHV�HW�GHV�HDX[�VRXWHUUDLQHV�HW�HOOH�D�SRXU�REMHFWLI�G¶DWWHLQGUH�HQ������OH�ERQ�pWDW�GH
WRXWHV�OHV�HDX[�HXURSpHQQHV�HW�GH�JDUDQWLU�XQH�XWLOLVDWLRQ�GXUDEOH�GH�O¶HDX�GDQV�WRXWH�O¶(XURSH�

$SUqV�GHV�DQQpHV�GH�WUDYDLO�SUpSDUDWRLUH��OD�'LUHFWLYH�&DGUH�VXU�O¶(DX��'&(��D�pWp�SXEOLpH�j�OD�YHLOOH
GX��� p6qXr �VLqFOH��/D�'&(�RX��HQ�WRXWHV�OHWWUHV��OD�GLUHFWLYH���������&(�GX�3DUOHPHQW�HXURSpHQ�HW�GX
&RQVHLO� GX� ��� RFWREUH� ����� pWDEOLVVDQW� XQ� FDGUH� SRXU� XQH� SROLWLTXH� FRPPXQDXWDLUH� GDQV� OH
GRPDLQH�GH�O¶HDX��D�pWp�SXEOLpH�DX�-RXUQDO�RIILFLHO�GH�O¶8QLRQ�HXURSpHQQH�GX����GpFHPEUH�������/D
GLUHFWLYH� HVW� HQWUpH� HQ� YLJXHXU� OH� MRXU� GH� VD� SXEOLFDWLRQ�� (OOH� D� pWp� PRGLILpH� SDU� OD� 'pFLVLRQ
����������&(�GX�3DUOHPHQW�HXURSpHQ�HW�GX�&RQVHLO��GX����QRYHPEUH������pWDEOLVVDQW�OD�OLVWH�GHV
VXEVWDQFHV� SULRULWDLUHV� GDQV� OH� GRPDLQH� GH� O¶HDX� �-RXUQDO� RIILFLHO� GX� ��� GpFHPEUH� ������� &HWWH
PRGLILFDWLRQ�D�SHUPLV�GH�FUpHU�O¶DQQH[H�;�GH�OD�'&(�

/D�GLUHFWLYH�FDGUH�FRQVWLWXH�XQH�QRXYHOOH�LQIOH[LRQ�GDQV�OD�SROLWLTXH�GH�O¶HDX�GH�O¶8QLRQ�HXURSpHQQH�
'¶XQH�SDUW��HOOH�FUpH�SRXU�OD�SUHPLqUH�IRLV�XQ�FDGUH�LQWpJUp�TXL�SHUPHW�GH�UHSUHQGUH�OHV�GLUHFWLYHV
HXURSpHQQHV�H[LVWDQWHV�GDQV�OH�GRPDLQH�GH�OD�SROLWLTXH�GH�O¶HDX��'¶DXWUH�SDUW��HOOH�LPSRVH�OHV�(WDWV
PHPEUHV�j�DYRLU�XQH�UpIOH[LRQ�j�O¶pFKHOOH�GHV�EDVVLQV�K\GURJUDSKLTXH�HW�j�FRRUGRQQHU�OHXUV�HIIRUWV
SRXU�UpDOLVHU�OHV�REMHFWLIV�
(OOH� WUDGXLW� XQH� YLVLRQ� QRYDWULFH� VXU� O¶XWLOLVDWLRQ� GXUDEOH� GH� O¶HDX� HW� IDLW� XQH� ODUJH� SODFH� j� OD
FRQVXOWDWLRQ�GX�SXEOLF�SRXU� O¶DVVRFLHU�j� OD�GpPDUFKH��6RQ�REMHFWLI�HVW�QRQ�VHXOHPHQW�GH�SUpYHQLU
WRXWH� GpJUDGDWLRQ� VXSSOpPHQWDLUH� GHV� HDX[� VRXWHUUDLQHV�� GHV� HDX[� GHV� ULYLqUHV�� GHV� ODFV�� GHV
FDQDX[�HW�GHV�HDX[�F{WLqUHV��PDLV�LO�HVW�VXUWRXW�G¶DPpOLRUHU�VHQVLEOHPHQW�OD�VLWXDWLRQ�DILQ�G¶REWHQLU
HQ������XQ�ERQ�pWDW�GHV�HDX[��,O�HVW�DXVVL�GH�UpGXLUH�OHV�SROOXWLRQV�SDU�OHV�VXEVWDQFHV�SULRULWDLUHV
HW�G¶DVVXUHU�OH�UHVSHFW�GHV�]RQHV�SURWpJpHV�

3RXU�GRQQHU�XQH�UpHOOH�FKDQFH�GH�VXFFqV�j� OD�QRXYHOOH�SROLWLTXH�HXURSpHQQH�GH�O¶HDX�� OD�GLUHFWLYH
SUpYRLW� GH� UpDOLVHU� G¶DERUG� XQH� DQDO\VH� DSSURIRQGLH� GH� O¶pWDW� DFWXHO� GHV� HDX[�� &HWWH� DQDO\VH
UHSUHQG�OHV�FDUDFWpULVWLTXHV�GX�EDVVLQ�YHUVDQW��HOOH�pYDOXH�O¶LPSDFW�GHV�DFWLYLWpV�KXPDLQHV�VXU�O¶pWDW
GHV�HDX[��HW�HOOH�FRPSRUWH�pJDOHPHQW�XQH�DQDO\VH�pFRQRPLTXH�GH�O¶XWLOLVDWLRQ�GH�O¶HDX��2Q�XWLOLVH
SRXU�pYRTXHU� FH� WUDYDLO� OHV� WHUPHV�©�DQDO\VHV�GpFRXODQW�GH� O¶DUWLFOH���GH� OD�'&(�ª�RX� ©�pWDW� GHV
OLHX[�ª��&HV�DQDO\VHV�GRLYHQW�rWUH�UpDOLVpHV�XQH�SUHPLqUH�IRLV�SRXU�ILQ������HW�XQH�SUHPLqUH�PLVH�j
MRXU�GRLW�HQ�rWUH�HIIHFWXpH�SRXU� ILQ������DX�SOXV� WDUG��0DLV� OD�&RPPLVVLRQ�(XURSpHQQH�FRQVWDWH
DYHF� OHV� (WDWV� PHPEUHV� TX¶LO� V¶DJLW� SOXW{W� G¶XQ� SURFHVVXV� FRQWLQX�� /D� '&(� H[LJH� pJDOHPHQW� OD
UpDOLVDWLRQ�� SRXU� ILQ� ������ GH� SURJUDPPHV� GH� VXUYHLOODQFH� TXL� SHUPHWWURQW� G¶DFTXpULU� GHV
LQIRUPDWLRQV�VXSSOpPHQWDLUHV��HW�G¶REWHQLU�DLQVL�XQH�LPDJH�JpQpUDOH�FRKpUHQWH�GH�O¶pWDW�GHV�HDX[�
'H�FHWWH�PDQLqUH��OHV�GRQQpHV�OHV�SOXV�UpFHQWHV�VHURQW�SULVHV�HQ�FRPSWH�SRXU�DERXWLU�DX�SUHPLHU
SODQ� GH� JHVWLRQ� GX� GLVWULFW� K\GURJUDSKLTXH� HW� DX� SURJUDPPH�GH�PHVXUHV� j� SUpSDUHU� SRXU� OD� ILQ
������&HV�PHVXUHV�GHYURQW�rWUH�PLVHV�HQ�°XYUH�DX�SOXV�WDUG�SRXU�ILQ������DILQ�G¶DWWHLQGUH�OH�ERQ
pWDW�ILQ�������/D�'&(�SUpYRLW�WRXWHIRLV�H[SOLFLWHPHQW�XQH�SURORQJDWLRQ�GX�GpODL�SRXU�O¶DWWHLQWH�GHV
REMHFWLIV�� HW� HOOH� ODLVVH� RXYHUWH� OD� SRVVLELOLWp� GH� UHGpILQLU� GHV� REMHFWLIV� PRLQV� FRQWUDLJQDQWV�� j
FRQGLWLRQ�TXH�FHV�GHPDQGHV�GH�GpURJDWLRQV�VRLHQW�G�PHQW�PRWLYpHV�
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)LJXUH� ���� 9LVXDOLVDWLRQ� GHV� pWDSHV� SULQFLSDOHV� GH� OD� '&(�� /H� SODQ� GH� JHVWLRQ� GX� GLVWULFW
K\GURJUDSKLTXH� HVW� O¶LQVWUXPHQW� GHYDQW� SHUPHWWUH� G¶DWWHLQGUH� OH� ERQ� pWDW�� OD� GHVFULSWLRQ
DSSURIRQGLH�GX�PLOLHX�DTXDWLTXH�SRXU�ILQ������FRQVWLWXDQW�OD�SUHPLqUH�pWDSH

3ODQ�GH�JHVWLRQ�GX�GLVWULFW
K\GURJUDSKLTXH

3URJUDPPH�GH�PHVXUHV
�ILQ������

DQDO\VHV�DUW�����ILQ������

� GHVFULSWLRQ�GX�PLOLHX
DTXDWLTXH

� pYDOXDWLRQ�GHV�DFWLYLWpV
KXPDLQHV

� DQDO\VH�pFRQRPLTXH

0LVH�HQ�°XYUH�GHV
UpVHDX[�GH
VXUYHLOODQFH
�ILQ������

0LVH�HQ
°XYUH�GHV
PHVXUHV
�ILQ������

%RQ�pWDW
�ILQ������
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���� 2UJDQLVDWLRQ��FRRUGLQDWLRQ�HW�REMHFWLIV�GX�3URMHW�6FDOGLW
������ /¶(XURSH�HW�OD�PLVH�HQ�°XYUH�GH�OD�GLUHFWLYH�FDGUH�VXU�O¶HDX

/D� 'LUHFWLYH� &DGUH� VXU� O¶(DX� pWDQW� XQH� µGLUHFWLYH� FDGUH¶�� LO� UHVWDLW� HQFRUH�� DX� PRPHQW� GH� VD
SXEOLFDWLRQ��XQ�JUDQG�QRPEUH�GH�GLVSRVLWLRQV�j�FRQFUpWLVHU��/D�&RPPLVVLRQ�HXURSpHQQH��'LUHFWLRQ
*pQpUDOH� GH� O¶HQYLURQQHPHQW��� OHV� (WDWV� PHPEUHV� GH� O¶8QLRQ� HXURSpHQQH�� OHV� FDQGLGDWV� (WDWV
PHPEUHV�HW� OD�1RUYqJH�RQW�GRQF�GpFLGp�HQ������G¶pODERUHU�XQH�6WUDWpJLH�&RPPXQH�GH�0LVH�HQ
°XYUH��&RPPRQ�,PSOHPHQWDWLRQ�6WUDWHJ\�±�&,6��
&HWWH�VWUXFWXUH�GH�FRRUGLQDWLRQ�FRQVWLWXH�HVVHQWLHOOHPHQW�XQH�SODWH�IRUPH�GH�GLVFXVVLRQ�LQIRUPHOOH
TXL�SHUPHW�DX[�(WDWV�PHPEUHV�GH�FRRSpUHU�GDYDQWDJH�
)LQ� ������ OD�&,6� DYDLW� SHUPLV� GH� UpGLJHU� SOXVLHXUV� GRFXPHQWV� JXLGHV� j� FDUDFWqUH� LQIRUPHO�� SRXU
O¶H[pFXWLRQ�GH�OD�GLUHFWLYH��&HV�GRFXPHQWV�JXLGHV�VRQW�GHVWLQpV�DX[�H[SHUWV�SDUWLFLSDQW�GLUHFWHPHQW
RX�LQGLUHFWHPHQW�j�OD�PLVH�HQ�°XYUH�GH�OD�'LUHFWLYH�&DGUH�VXU�O¶HDX�
$YDQW� GH� PHWWUH� HQ� SUDWLTXH� FHV� GRFXPHQWV� JXLGHV�� OD� &RPPLVVLRQ� HXURSpHQQH� HW� OHV� (WDWV
PHPEUHV� RQW� GpFLGp� GH� YpULILHU�� j� O¶DLGH� GX� µ3LORW� 5LYHU� %DVLQ� 7HVWLQJ¶� �35%�WHVWLQJ�� GDQV� XQH
TXLQ]DLQH�GH�EDVVLQV�SLORWHV��35%���OHXU�XWLOLWp�HW�SUDWLFDELOLWp�
/H�GLVWULFW�K\GURJUDSKLTXH�GH�O¶(VFDXW�FRQVWLWXH�OH�SOXV�JUDQG�HW�OH�SOXV�FRPSOH[H�GHV�35%��PDLV�LO
HVW� pJDOHPHQW� OH� VHXO� EDVVLQ� SLORWH� WUDQVQDWLRQDO� TXL� V¶HVW� HQJDJp� j� WHVWHU� WRXV� OHV� GRFXPHQWV
JXLGHV�

&DUWH�����5pSDUWLWLRQ�JpRJUDSKLTXH�GHV�35%
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/HV� H[SpULHQFHV� HW� OHV� UpVXOWDWV� GpULYpV� GH� O¶H[HUFLFH� 35%� GDQV� OH� GLVWULFW� K\GURJUDSKLTXH� GH
O¶(VFDXW�IRQW�O¶REMHW�G¶XQ�JUDQG�LQWpUrW�LQWHUQDWLRQDO�

������ /D�&RPPLVVLRQ�,QWHUQDWLRQDOH�GH�O¶(VFDXW�HW�OH�SURMHW�6FDOGLW

/HV�GLIIpUHQWV�pWDWV�ULYHUDLQV��OD�)UDQFH��OHV�5pJLRQV�ZDOORQQH��IODPDQGH�HW�GH�%UX[HOOHV�&DSLWDOH��HW
OHV�3D\V�%DV��GH�O¶(VFDXW�RQW�SURSRVp�TXH�FH�GLVWULFW�K\GURJUDSKLTXH�VRLW�O¶XQ�GHV����35%��8Q�SURMHW
D�pWp�GpILQL�GDQV�FH�VHQV��6&$/',7��/H�QRP�6FDOGLW�HVW�FRPSRVp�GH�µ6FDOGLV¶�±�O¶pTXLYDOHQW�ODWLQ�GX
PRW�(VFDXW�±�HW�GH� ,QWHJUDWHG�7HVWLQJ��VLJQLILDQW� WHVW� LQWpJUp��/H�SURMHW� FRXYUH� OD�SpULRGH�GX�� rnv
MDQYLHU� ����� DX� ��� GpFHPEUH� ������ ,O� HVW� FRILQDQFp� SDU� OH� SURJUDPPH� HXURSpHQ� ,QWHUUHJ� ,,,%
(XURSH�GX�QRUG�RXHVW��/¶REMHFWLI�G¶,QWHUUHJ�,,,%�HVW�GH�IDYRULVHU�OD�FRRSpUDWLRQ�WUDQVQDWLRQDOH�HQWUH
OHV�DXWRULWpV�QDWLRQDOHV��UpJLRQDOHV�HW� ORFDOHV�DILQ�GH�UHQIRUFHU� O¶LQWpJUDWLRQ�WHUULWRULDOH�GH�UpJLRQV
HXURSpHQQHV�HW�GH�UpDOLVHU�XQ�GpYHORSSHPHQW�GXUDEOH��KDUPRQLHX[�HW�pTXLOLEUp�DX�VHLQ�GH�O¶8QLRQ
HXURSpHQQH�
&H�SURMHW�FRQVWLWXHUD��SRXU�VHV�SDUWHQDLUHV��OD�EDVH�GX�GpYHORSSHPHQW�G¶XQH�JHVWLRQ�LQWpJUpH�GHV
HDX[�GX�GLVWULFW�K\GURJUDSKLTXH�GH� O¶(VFDXW��(Q� FRQIURQWDQW� OHV� GRFXPHQWV� JXLGHV� DX[� VLWXDWLRQV
UpHOOHV�� OHV� pWDWV� ULYHUDLQV� FKHUFKHQW� j� UpDOLVHU� XQH� DQDO\VH� WUDQVQDWLRQDOH� GX� GLVWULFW
K\GURJUDSKLTXH�

/H�SURJUDPPH�G¶DFWLRQV�GX�SURMHW�6FDOGLW�FRPSUHQG�FLQT�WKqPHV�
½ /D�FDUDFWpULVDWLRQ�GX�GLVWULFW�K\GURJUDSKLTXH
½ /D�JHVWLRQ�GH�GRQQpHV�HW�GH�O¶LQIRUPDWLRQ
½ /D�JHVWLRQ�GH�O¶HDX�HW�O¶DPpQDJHPHQW�GX�WHUULWRLUH
½ /D�FRPPXQLFDWLRQ�HW�OD�SDUWLFLSDWLRQ�GX�SXEOLF
½ /HV�SUHPLqUHV�EDVHV�GX�SODQ�GH�JHVWLRQ�GX�GLVWULFW�LQWHUQDWLRQDO�

'DQV�XQH�SUHPLqUH�SKDVH��LO�DYDLW�GpMj�pWp�GpFLGp�G¶DQFUHU�OH�SURMHW�6FDOGLW�HQ�VXLYDQW�OH�PRGH�GH
IRQFWLRQQHPHQW� HW� OHV� VWUXFWXUHV� GH� OD� &RPPLVVLRQ� ,QWHUQDWLRQDOH� GH� O¶(VFDXW� �&,(��� 'H� FHWWH
PDQLqUH�� OHV� SDUWHQDLUHV� RQW� SX� V¶DVVXUHU� TXH� OHV� UpVXOWDWV� REWHQXV� SDU� FH� SURMHW� EpQpILFLHQW
pJDOHPHQW�G¶XQ�VRXWLHQ�DX�QLYHDX�SROLWLTXH�
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)LJXUH�����3RVLWLRQ�GX�JURXSH�GH�SURMHW�3���(DX[�VRXWHUUDLQHV�DX�VHLQ�GH�OD�&,(

$X�VHLQ�GH�OD�&RPPLVVLRQ�,QWHUQDWLRQDOH�GH�O¶(VFDXW��RQ�D�FUpp�GHV�JURXSHV�GH�SURMHWV�TXL�PHWWHQW
GLUHFWHPHQW� 6FDOGLW� HQ�°XYUH� j� WUDYHUV� OHXUV� WUDYDX[�� &HV� JURXSHV� GH� SURMHWV� RQW� SRXU� REMHFWLI
G¶REWHQLU��j� O¶pFKHOOH�GX�GLVWULFW� LQWHUQDWLRQDO��GHV�UpVXOWDWV�FRQFUHWV�VXU�XQ�WKqPH�VSpFLILTXH�OLp�j
O¶DUWLFOH���GH� OD�'&(��/HV�JURXSHV�GH�SURMHWV� µ(DX[�VRXWHUUDLQHV¶�� µ(DX[�F{WLqUHV�HW�GH� WUDQVLWLRQ¶�
µ(DX[� GRXFHV� GH� VXUIDFH¶� HW� µ0DVVHV� G¶HDX� IRUWHPHQW� PRGLILpHV¶� HIIHFWXHQW� O¶DQDO\VH� GHV
FDUDFWpULVWLTXHV�GHV�HDX[��/H�SURMHW�µ3UHVVLRQV�HW�LPSDFWV¶�VH�FKDUJH�GX�GHX[LqPH�JUDQG�YROHW�GHV
DQDO\VHV�OLpHV�j�O¶DUWLFOH����j�VDYRLU�O¶pYDOXDWLRQ�GHV�LQFLGHQFHV�GHV�DFWLYLWpV�KXPDLQHV�VXU�O¶pWDW�GHV
HDX[�GH�VXUIDFH�HW�GHV�HDX[�VRXWHUUDLQHV��/H�JURXSH�GH�SURMHW�µ$QDO\VH�pFRQRPLTXH¶�HVW�FKDUJp�GH
OD� WURLVLqPH�SDUWLH�GHV�DQDO\VHV��� O¶DQDO\VH�pFRQRPLTXH�GH� O¶XWLOLVDWLRQ�GH� O¶HDX��3DUDOOqOHPHQW�� OH
JURXSH�GH�SURMHW�µ6FpQDULRV¶�FRRUGRQQH�DYHF�OHV�DXWUHV�JURXSHV�GH�SURMHW�O¶pYDOXDWLRQ�GX�ULVTXH�GH
QRQ�DWWHLQWH�GHV�REMHFWLIV�GH�ERQ�pWDW�GHV�PDVVHV�G¶HDX�HQ������
/H�JURXSH�GH�SURMHW� µ&DUWRJUDSKLH¶� UpDOLVH�GHV�FDUWHV�DX�QLYHDX�GHV�EDVVLQV��/H�JURXSH�GH�SURMHW
µ$PpQDJHPHQW�GX�WHUULWRLUH¶�SXEOLHUD�XQ�UDSSRUW�GLVWLQFW�VXU� OD�JHVWLRQ�GHV�HDX[�HQ� UDSSRUW�DYHF
O¶DPpQDJHPHQW�GX�WHUULWRLUH�
(QILQ�� OH� JURXSH� GH� SURMHW� µ&RPPXQLFDWLRQ¶� GpYHORSSH� GHV�PR\HQV� GH� FRPPXQLFDWLRQ� WHOV� TX¶XQ
VLWH�ZHE��GHV�EXOOHWLQV�G¶LQIRUPDWLRQ��GHV�EURFKXUHV�HW�GHV�SXEOLFDWLRQV��,O�RUJDQLVH�pJDOHPHQW�OHV
pYpQHPHQWV�LPSRUWDQWV�WHOV�TX¶XQ�VpPLQDLUH�GH�ODQFHPHQW�HW�XQ�VpPLQDLUH�GH�FO{WXUH�GX�SURMHW�
&KDTXH�JURXSH�GH�SURMHW� HVW� DQLPp�SDU� XQ�SDUWHQDLUH�6FDOGLW�� HW� FRPSUHQG� DX�PRLQV� XQ� H[SHUW
GpOpJXp�GH�FKDFXQ�GHV�SDUWHQDLUHV�&,(��GH�VRUWH�TXH�FHWWH�RUJDQLVDWLRQ�JDUDQWLW�XQH�FRRSpUDWLRQ
LQWHUQDWLRQDOH�DX�VHLQ�GH�FKDTXH�JURXSH�GH�SURMHW�
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������ /HV�UDSSRUWV�WKpPDWLTXHV

/H�SURGXLW�SOXV�LPSRUWDQW�GH�FKDTXH�SURMHW�HVW�OH�UDSSRUW�WKpPDWLTXH��/H�SUpVHQW�UDSSRUW�FRQVWLWXH
OH�UDSSRUW�WKpPDWLTXH�GX�SURMHW�3���(DX[�VRXWHUUDLQHV��,O�FRPSRUWH�XQH�GHVFULSWLRQ�GHV�PpWKRGHV
GH�FRRUGLQDWLRQ�HW�GHV� UpVXOWDWV�DX�QLYHDX�GX�GLVWULFW� K\GURJUDSKLTXH� HQ� H[pFXWLRQ�GHV� DQDO\VHV
UHOHYDQW� GH� O¶DUWLFOH� ��� PDLV� DXVVL� OHV� VSpFLILFDWLRQV� WHFKQLTXHV� GHV� PpWKRGHV� DSSOLTXpHV�� OHV
UpVXOWDWV�DX�QLYHDX�GHV�SDUWHQDLUHV�HW�XQH�GHVFULSWLRQ�GHV�H[SpULHQFHV�DFTXLVHV�ORUV�GHV�WHVWV�GHV
GRFXPHQWV�JXLGHV�&,6�HXURSpHQV�
,O�HVW�SRVVLEOH�GH�OLUH�FH�UDSSRUW�WKpPDWLTXH�GDQV�VRQ�SURSUH�FRQWH[WH��PDLV�LO�IRQFWLRQQH�j�OD�IRLV�
HQVHPEOH�DYHF�OHV�UDSSRUW�WKpPDWLTXHV�GHV�DXWUHV�SURMHWV��FRPPH�pOpPHQW�FRQVWLWXWLI�GX�5DSSRUW
6FDOGLW��/HV� UDSSRUWV� WKpPDWLTXHV�VRQW�pJDOHPHQW�DMRXWpV�DX�5DSSRUW�6FDOGLW� VRXV� IRUPH�GH�&'�
520��GRQW�LO�IRQW�GRQF�SDUWLH�LQWpJUDOH�

���� /HV�HDX[�VRXWHUUDLQHV�GDQV�OH�'+,�GH�O
(VFDXW
/D�GLUHFWLYH� FDGUH� VXU� O¶HDX�SUpVHQWH� OD� SDUWLFXODULWp� GH�QH�SOXV� FRQVLGpUHU� OHV� HDX[� VRXWHUUDLQHV
VHXOHPHQW�GX�SRLQW�GH�YXH� OHXU�XWLOLVDWLRQ�SDU� O
KRPPH��PDLV�pJDOHPHQW�GX�SRLQW�GH�YXH�GH� OHXU
LQWHUYHQWLRQ�GDQV�OH�F\FOH�JOREDO�GH�O
HDX��QRWDPPHQW�SRXU�OH�U{OH�TX
HOOHV�MRXHQW�YLV�j�YLV�GHV�HDX[
GH�VXUIDFH�HW��GH�IDoRQ�SOXV�JpQpUDOH��YLV�j�YLV�GH�OD�ELRVSKqUH��,O�HQ�UpVXOWH�TXH�OD�FRQVLGpUDWLRQ
GHV�DVSHFWV�TXDQWLWDWLIV�HW�TXDOLWDWLIV�GH�O
HDX�VRXWHUUDLQH�GRLYHQW�V
pWHQGUH�GqV�DXMRXUG
KXL�j�WRXV
OHV�DTXLIqUHV��\�FRPSULV�FHX[�QRQ�HQFRUH�H[SORLWpV�HQ�UDLVRQ��VRLW�GH�OHXU�IDLEOH�SURGXFWLYLWp��VRLW�GH
OD�VDWLVIDFWLRQ�SDU�XQH�DXWUH�UHVVRXUFH�
/H�GLVWULFW� GH� O
(VFDXW� HVW� VDQV� GRXWH� ORLQ� GH�PDQTXHU� G
HDX�PDLV� LO� HVW� VRXPLV� j� GHV� SUHVVLRQV
KXPDLQHV� WUqV� IRUWHV�� ,O� HVW� GqV� ORUV� LPSRUWDQW� GH� YHLOOHU� j� FH� TXH� OD� TXDOLWp� GH� VHV� HDX[� QH� VH
GpJUDGH�SDV��/HV�HDX[�VRXWHUUDLQHV��pWDQW�GRQQp�OHXU�SOXV�JUDQGH�LQHUWLH�TXH�OHV�HDX[�GH�VXUIDFH�
MRXHQW�j�FH�WLWUH�XQ�U{OH�WUqV�LPSRUWDQW�
/HV�DVSHFWV�K\GURJpRORJLTXHV�SULQFLSDX[�j�SUHQGUH�HQ�FRPSWH�GDQV� OD�GpPDUFKH�G
pYDOXDWLRQ�GX
ULVTXH�SRXU�OHV�HDX[�VRXWHUUDLQHV�GH�QH�SDV�DWWHLQGUH�O
pWDW�UHTXLV�SDU�OD�GLUHFWLYH�VRQW�
� OD�SHUPpDELOLWp�GH�O
DTXLIqUH��TXHOOH�TXH�VRLW�O
pFKHOOH���
� OD�JpRPpWULH�GH�O
DTXLIqUH�
� OD�SRVLWLRQ�YHUWLFDOH�GH�O
DTXLIqUH�HW�VRQ�GHJUp�GH�FRQILQHPHQW��FDSWLI�RX�OLEUH��
� OHV�PRGHV�G
DOLPHQWDWLRQ�GH�O
DTXLIqUH�
� OHV�pFKDQJHV�HQWUH�O
DTXLIqUH�HW�OHV�HDX[�GH�VXUIDFH�
/HV� LQIRUPDWLRQV�SUpVHQWpHV�GDQV�FH�UDSSRUW�RQW�SRXU�EXW�GH� UpSRQGUH��SRXU�FH�TXL�FRQFHUQH� OHV
HDX[�VRXWHUUDLQHV��DX[�H[LJHQFHV�GH�O
DUWLFOH���GH�OD�GLUHFWLYH���������(&�FRQFHUQDQW�O
DQDO\VH�GHV
FDUDFWpULVWLTXHV� GX� GLVWULFW� K\GURJUDSKLTXH� GH� O
(VFDXW�� /D� PDUFKH� j� VXLYUH� SRXU� UpDOLVHU� FHWWH
DQDO\VH� GH� FDUDFWpULVDWLRQ� GHV� HDX[� VRXWHUUDLQHV� HVW� HQ� RXWUH� SUpFLVpH� GDQV� OH� FKDSLWUH� �� GH
O
DQQH[H�,,�GH�OD�GLUHFWLYH�
,O� HVW� LPSRUWDQW� GH� VRXOLJQHU� TXH�� GDQV� OH� FDV� SUpVHQW�� RQ� V
HVW� UpIpUp� HVVHQWLHOOHPHQW� j� XQH
FDUDFWpULVDWLRQ�GLWH��LQLWLDOH��FDU��j�FH�VWDGH��EHDXFRXS�GH�GRQQpHV��RX�VLPSOHPHQW�O
DQDO\VH�GH�FHV
GRQQpHV��IRQW�HQFRUH�GpIDXW�HQ�PDWLqUH�GH�FDUDFWpULVDWLRQ�GLWH��GpWDLOOpH��
/D� FDUDFWpULVDWLRQ� LQLWLDOH� D� SRXU� EXW� GH� GpILQLU� �GH� SULPH� DERUG��� F
HVW�j�GLUH� VRXYHQW� j� GLUH
G
H[SHUWV��TXHOOHV�PDVVHV�G
HDX�VRXWHUUDLQH�SUpVHQWHQW�OH�ULVTXH�GH�QH�SDV�DWWHLQGUH�G
LFL������OHV
REMHFWLIV�GpILQLV�j�O
DUWLFOH���GH�OD�GLUHFWLYH��GH�PDQLqUH�j�Q
DYRLU�j�UpDOLVHU�XQH�FDUDFWpULVDWLRQ�SOXV
GpWDLOOpH�TXH�SRXU� OHV�PDVVHV�G
HDX�FRXUDQW�FH� ULVTXH��/H�QLYHDX�GH� ILDELOLWp� UHTXLV� ORUV�GH� FHWWH
pYDOXDWLRQ�GX��ULVTXH�GH�QRQ�DWWHLQWH��Q
pWDQW�FHSHQGDQW�SUpFLVp�QXOOH�SDUW��LO�SDUDvVVDLW�LQpYLWDEOH
TXH�FH�SURFHVVXV�PqQH�j�GH�JUDQGV�pFDUWV�GH�FRQFHSWLRQ�HQWUH�OHV�GLIIpUHQWV�pWDWV�RX�UpJLRQV��GH
PrPH�TX
j� GH�JUDQGV� pFDUWV� GH� ILDELOLWp� HQWUH� OHV� pYDOXDWLRQV� IDLWHV� SRXU� OHV� GLIIpUHQWHV�PDVVHV
G
HDX�VXLYDQW�OHXU�pWDW�GH�FRQQDLVVDQFH��&
HVW�HQWUH�DXWUHV�FH�TXL�DPqQH�FHUWDLQV�SDUWHQDLUHV�j�QH
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SDV� V
rWUH�HQFRUH�SURQRQFpV� VXU� OHV� ULVTXHV�SRXU� FHUWDLQHV�PDVVHV�G
HDX�RX�SOXV� UDGLFDOHPHQW� j
FRQVLGpUHU�FRPPH��j�ULVTXH��WRXWH�PDVVH�G
HDX�LQVXIILVDPPHQW�FRQQXH�
3DU� DLOOHXUV�� O
pYDOXDWLRQ� GX� ULVTXH� IDLVDQW� UpIpUHQFH� j� GHV� REMHFWLIV�� HW� FHX[�FL� Q
pWDQW� HQFRUH
FODLUHPHQW� GpILQLV�� FHOD� DFFHQWXH� G
DXWDQW� OHV� pFDUWV� HQWUH� OHV� UpVXOWDWV�� 'HV� GpILQLWLRQV� SOXV
SUpFLVHV� GHYUDLHQW� IDLUH� VXLWH� j� OD� SDUXWLRQ� GH� OD� GLUHFWLYH�ILOOH� FRQVDFUpH� DX[� HDX[� VRXWHUUDLQHV
PDLV�HOOHV�QH�VRQW�PDOKHXUHXVHPHQW�SDV�HQFRUH�GLVSRQLEOHV�DX�PRPHQW�GH�UpGLJHU�FH�UDSSRUW�
'DQV�OH�FDGUH�GX�SURMHW�6&$/',7��XQ�HIIRUW�WRXW�SDUWLFXOLHU�D�GRQF�G��rWUH�IRXUQL�DILQ�GH�PHWWUH�HQ
FRPPXQ�HW�KDUPRQLVHU� OHV� LQIRUPDWLRQV� UHTXLVHV�SDU� OD�GLUHFWLYH�� /D�SOXSDUW�GH� FHV� LQIRUPDWLRQV
RQW�pWp�UHJURXSpHV�VRXV�XQ�IRUPDW�FRPPXQ�DX�VHLQ�G
XQH�EDQTXH�GH�GRQQpHV�DX�IRUPDW�$FFHVV�
GRQW� O
DOLPHQWDWLRQ� SRXUUD� FRQVWLWXHU� XQ� SURFHVVXV� LWpUDWLI� WRXW� DX� ORQJ� GH� OD� FRRUGLQDWLRQ
LQWHUQDWLRQDOH�GX�GLVWULFW�
'DQV� OH� FDV� SUpVHQW�� XQH� DWWHQWLRQ� SOXV� SDUWLFXOLqUH� D� HQ� RXWUH� pWp� SRUWpH� DX[� PDVVHV� G
HDX
WUDQVIURQWDOLqUHV� SXLVTXH�� VXLYDQW� OH� FKDSLWUH� ����� GH� O
DQQH[H� ,,�� FHOOHV�FL� GRLYHQW� IDLUH� G
RIILFH
O
REMHW�G
XQH�pYDOXDWLRQ�SOXV�GpWDLOOpH�GH�O
LQFLGHQFH�GHV�DFWLYLWpV�KXPDLQHV�

�� &$5$&7e5,6$7,21�,1,7,$/(�'(6�0$66(6�'
($8�6287(55$,1(
'8�'+,�'(�/
(6&$87

���� 'pOLPLWDWLRQ� HW� FDUDFWpULVWLTXHV� JpQpUDOHV� GHV� PDVVHV� G
HDX
VRXWHUUDLQH

'DQV�OH�GRFXPHQW�JXLGH��,GHQWLILFDWLRQ�RI�ZDWHU�ERGLHV���FRQWUDLUHPHQW�DX[�HDX[�GH�VXUIDFH��SHX
GH�UHFRPPDQGDWLRQV�H[LVWHQW�TXDQW�j� OD�PDQLqUH�GH�GpOLPLWHU� OHV�PDVVHV�G
HDX�VRXWHUUDLQH��GHV
OLPLWHV�SK\VLTXHV�VWULFWHV�pWDQW�ELHQ�SOXV�FRPSOH[HV�j�GpILQLU�GDQV�OH�FDV�GX�PLOLHX�VRXWHUUDLQ�TXH
SRXU�OHV�HDX[�GH�VXUIDFH��(Q�O
RFFXUUHQFH��O
DGRSWLRQ�G
XQH�W\SRORJLH�GHV�PDVVHV�G
HDX�VRXWHUUDLQH
HVW�ODLVVpH�j�OD�OLEUH�DSSUpFLDWLRQ�GHV�(WDWV�0HPEUHV��/D�GpILQLWLRQ��HW�SDUWDQW�OD�GpOLPLWDWLRQ��GHV
PDVVHV� G
HDX� VRXWHUUDLQHV� D� HQ� SULQFLSH� SRXU� VHXO� FULWqUH� GH� SHUPHWWUH� GH� GpFULUH� DXVVL
SUpFLVpPHQW�TXH�SRVVLEOH�O
pWDW�TXDQWLWDWLI�HW�O
pWDW�FKLPLTXH�GH�OD�PDVVH�G
HDX�FRQFHUQpH�
'H� FH� IDLW�� HW� OH� VWDGH� G
DYDQFHPHQW� GH� OD� GpOLPLWDWLRQ� GHV� PDVVHV� G
HDX� VRXWHUUDLQH� YDULDQW
FRQVLGpUDEOHPHQW�HQWUH�OHV�SDUWHQDLUHV��XQ�HIIRUW�SDUWLFXOLHU�D�G��rWUH�FRQVHQWL�SRXU�DERXWLU�j�XQH
KDUPRQLVDWLRQ�WHOOH�TXH�FHOOH�SUpVHQWpH�FL�GHVVRXV�
'DQV�OH�SUpVHQW�FKDSLWUH��RQ�GpFULW�VXFFHVVLYHPHQW�
�� OHV� PpWKRGHV� UHVSHFWLYHV� XWLOLVpHV� SDU� FKDFXQ� GHV� SDUWHQDLUHV� SRXU� GpOLPLWHU� OHXUV� SURSUHV
PDVVHV�G
HDX�VRXWHUUDLQHV�
�� OH�SURFHVVXV�GH�PLVH�HQ�FRPPXQ�GH�FHV�GpOLPLWDWLRQV�TXL�DERXWLW� j� OD� FDUWH�GHV�PDVVHV�G
HDX
VRXWHUUDLQHV�GX�GLVWULFW�j�VRQ�VWDGH�DFWXHO z �
�� XQH� V\QWKqVH� GHV� SULQFLSDOHV� FDUDFWpULVWLTXHV� GHV� PDVVHV� G
HDX� VRXWHUUDLQH� TXL� UpVXOWH
GLUHFWHPHQW�GH�FH�SURFHVVXV�GH�GpOLPLWDWLRQ�
/D� FDUDFWpULVDWLRQ� GHV� ]RQHV� GH� UHFKDUJHV�� WHOOH� TX
HOOH� D� pWp� DERUGpH� GDQV� OH� FDGUH� GH� 6FDOGLW�
IDLVDQW� GpMj� SDUWLH� GX� SURFHVVXV� G
pYDOXDWLRQ� GHV� ULVTXHV�� QRXV� DYRQV� RSWp� SRXU� OD� WUDLWHU
VpSDUpPHQW�GDQV�XQ�FKDSLWUH�XOWpULHXU�

�����������������������������������������������
1 Il est clair que ces délimitations seront certainement susceptibles de révisions à fur et à mesure de l'évolution des
connaissances et surtout des plans de gestion.
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������ 0pWKRGHV�GH�GpOLPLWDWLRQ�GHV�PDVVHV�G
HDX�VRXWHUUDLQH

0DOJUp�O
XWLOLVDWLRQ�GH�FULWqUHV�W\SRORJLTXHV�TXDVL�FRPPXQV��OHV�GLIIpUHQWHV�DSSURFKHV�XWLOLVpHV�SDU
OHV� SDUWHQDLUHV� RQW� DERXWL� j� XQH� GLVSDULWp� GHV� GpOLPLWDWLRQV� GH� PDVVHV� G
HDX� VRXWHUUDLQH� DVVH]
SURQRQFpH��&HWWH�FRQVWDWDWLRQ�D�pJDOHPHQW�SX�rWUH� IDLWH�DLOOHXUV�HQ�(XURSH� �:RUNVKRS�:*�&�GX
�����������j�%UX[HOOHV��
&HWWH� GLVSDULWp� VH� PDUTXH� HVVHQWLHOOHPHQW� SDU� GHV� GLIIpUHQFHV� GH� WDLOOH� HW� GH� VXSHUSRVLWLRQ� GHV
PDVVHV�G
HDX�UpVXOWDQW�QRQ�VHXOHPHQW�GH�
��GLIIpUHQFHV�JpRORJLTXHV�VLJQLILFDWLYHV�j� O
pFKHOOH�GHV�EDVVLQV�HXURSpHQV��OD�JpRORJLH�GH�OD�SODLQH
KROODQGDLVH�VH�GLVWLQJXH�QHWWHPHQW�GH�FHOOH�GX�EDVVLQ�GH�3DULV�RX�GH�FHOOH�GX�PDVVLI�DUGHQQDLV��
PDLV�pJDOHPHQW�GH�
��QLYHDX[�G¶DJUpJDWLRQ�GLVWLQFWV�VXLYDQW�OHV�REMHFWLIV�UHVSHFWLIV�GH�JHVWLRQ�GHV�HDX[�VRXWHUUDLQHV�
6
LO�Q
H[LVWH�HQ�JpQpUDO�SDV�EHDXFRXS�GH�GLVFRUGDQFHV�TXDQW�j�OD�PDQLqUH�GH�GpOLPLWHU�OHV�DTXLIqUHV
SULQFLSDX[��SDU�FRQWUH�� OHV�FKRL[�GHV�GpOLPLWDWLRQV�YDULH�SOXV�QHWWHPHQW�SRXU�FH�TXL� FRQFHUQH� OHV
DTXLIqUHV� OHV� PRLQV� SHUPpDEOHV� HW� OHV� PRLQV� SURGXFWLIV�� $� FH� WLWUH�� OH� GRFXPHQW� JXLGH� VXU
O
LGHQWLILFDWLRQ�GHV�PDVVHV�G
HDX�GpILQLW�OD�QRWLRQ�G
DTXLIqUH�UHODWLYHPHQW�j�GHX[�FULWqUHV��G
XQH�SDUW
FHOXL�GH�SURGXFWLYLWp��HW�G
DXWUH�SDUW�FHOXL�GH�GpSHQGDQFH�GHV�pFRV\VWqPHV�G
HDX�GH�VXUIDFH��FH�TXL
HQ�SULQFLSH�DXUDLW�G��SHUPHWWUH�G
H[FOXUH� OHV� WHUUDLQV�QRQ�DTXLIqUHV�GH� OD� OLVWH�GHV�PDVVHV�G
HDX
VRXWHUUDLQH��(Q�SUDWLTXH�FHSHQGDQW��OH�FULWqUH�GH�SURGXFWLYLWp�QH�SUpFLVDQW�SDV�j�TXHOOHV�FRQGLWLRQV
GH�SUpOqYHPHQW�VH�UpIqUH�OH�GpELW��HW�FHOXL�GH�GpSHQGDQFH�GHV�HDX[�GH�VXUIDFH�UHVWDQW�pJDOHPHQW
WURS�LPSUpFLV��OD�SOXSDUW�GHV�WHUUDLQV�SHX�SHUPpDEOHV�RQW�pWp�SDU�GpIDXW�DVVRFLpV�j�GHV�DTXLIqUHV
DGMDFHQWV�RX�VRXV�MDFHQWV�DILQ�GH�QH�SDV�rWUH�QpJOLJpV��&HUWDLQV�DTXLIqUHV�KpWpURJqQHV�HQ�WHUUDLQV
PHXEOHV� VXSHUILFLHOV� RQW� SDU� H[HPSOH� pWp� UDWWDFKpV� DX[� DTXLIqUHV� ILVVXUpV� �RX� NDUVWLTXHV�� VRXV�
MDFHQWV�pWDQW�GRQQp�OD�SURGXFWLYLWp�FRPSDUDWLYHPHQW�SOXV�LPSRUWDQWH�GH�FHV�GHUQLHUV��(Q�G
DXWUHV
WHUPHV��HQ�XQ�OLHX�GRQQp��XQH�PDVVH�G
HDX�DX�PLQLPXP��OD�SULQFLSDOH��D�WRXMRXUV�pWp�FRQVLGpUpH�
DORUV�TXH�YHUWLFDOHPHQW� OH�GpFRXSDJH�HVW�EHDXFRXS�SOXV�YDULDEOH��(Q�5pJLRQ�IODPDQGH��GH�PrPH
TX
HQ� 5pJLRQ� GH� %UX[HOOHV�&DSLWDOH�� HW� GDQV� XQH�PRLQGUH�PHVXUH� DX[� 3D\V�%DV�� OH� VRXV�VRO� HVW
FDUDFWpULVp� SDU� XQH� DOWHUQDQFH� UpJXOLqUH� GH� FRXFKHV� SHX� pSDLVVHV� FRQVWLWXDQW� GHV� DTXLIqUHV�� GHV
DTXLWDUGV�HW�GHV�DTXLFOXGHV�
/H� WDEOHDX� �� HQ� UpVXPH� OHV� WUDLWV� HVVHQWLHOV� GHV� PpWKRGHV� GH� GpOLPLWDWLRQ� XWLOLVpHV� SDU� FKDTXH
SDUWHQDLUH�
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7DEOHDX����&ULWqUHV�XWLOLVpV�SRXU�OD�GpOLPLWDWLRQ�GHV�PDVVHV�G
HDX�VRXWHUUDLQH��SDU�SDUWHQDLUH�

/D�IDoRQ�GpWDLOOpH�GRQW�OHV�PDVVHV�G
HDX�RQW�pWp�GpOLPLWpHV�HVW�GpFULWH�FL�GHVVRXV�

�����������������������������������������������
2 Excepté dans le cas des calcaires du Carbonifère, scindés en deux parties en raison de la surexploitation dans la partie
captive, laquelle devient ainsi localement libre.
3 Les Pays-Bas tendent également à considérer les zones de captage d'eau potable comme des masses d'eau à part entière.
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/D� '&(� GpILQLW� SDU�PDVVH� G¶HDX� ©� XQ� YROXPH� GLVWLQFW� G¶HDX� VRXWHUUDLQH� j� O¶LQWpULHXU� G¶XQ� RX� GH
SOXVLHXUV�DTXLIqUHV�ª���XQ�DTXLIqUH�UHSUpVHQWDQW�©�XQH�RX�SOXVLHXUV�FRXFKHV�VRXWHUUDLQHV�GH�URFKHV
RX�G¶DXWUHV� FRXFKHV�JpRORJLTXHV�G¶XQH�SRURVLWp�HW� G¶XQH�SHUPpDELOLWp� VXIILVDQWHV� SRXU� SHUPHWWUH
VRLW� XQ� FRXUDQW� VLJQLILFDWLI� G¶HDX� VRXWHUUDLQH�� VRLW� OH� FDSWDJH� GH� TXDQWLWpV� LPSRUWDQWHV� G¶HDX
VRXWHUUDLQH�ª�

&H�FRQFHSW�D�pWp�FRPSOpWp��DX�QLYHDX�IUDQoDLV��SDU� OHV�WUDYDX[�GH�UpIOH[LRQ�GX�%5*0��%XUHDX�GH
5HFKHUFKH� *pRORJLTXH� HW� 0LQLqUH�� HW� GX� JURXSH� QDWLRQDO� WKpPDWLTXH� ©� HDX� VRXWHUUDLQH� ª� GH� OD
'LUHFWLRQ�GH�O¶(DX�DX�0LQLVWqUH�GH�O¶(FRORJLH�HW�GH�'pYHORSSHPHQW�'XUDEOH��0(''���/D�V\QWKqVH�GH
FHV�UpIOH[LRQV�HVW�GRQQpH�GDQV�XQ�JXLGH�PpWKRGRORJLTXH���/RFDOHPHQW�� OH�WUDYDLO�GH�GpFRXSDJH�D
pWp�UpDOLVp�SDU�XQ�JURXSH�GH�WUDYDLO�DVVRFLDQW�O¶$JHQFH�GH�O¶(DX�$UWRLV�3LFDUGLH�HW�OHV�',5(1�1RUG��
3DV�GH�&DODLV�HW�3LFDUGLH��DYHF�OH�FRQFRXUV�GX�%5*0�

/D�EDVH�GH�WUDYDLO�XWLOLVpH�HVW�OH�UpIpUHQWLHO�K\GURJpRORJLTXH�%'5+)�9��GpILQL�HQ������VXU�OH�EDVVLQ
$UWRLV�3LFDUGLH��*OREDOHPHQW� FH� UpIpUHQWLHO� HVW� VDWLVIDLVDQW��QpDQPRLQV� OH�QLYHDX�GH� FRQQDLVVDQFH
V¶HVW� FRQVLGpUDEOHPHQW� DFFUX� VXU� OH� EDVVLQ� GHSXLV� FHWWH� GDWH� DYHF� QRWDPPHQW� XQH� FRQQDLVVDQFH
DVVH]� ILQH� GH� OD� SLp]RPpWULH�GH� OD� QDSSH�GH� OD� FUDLH� TXL� V¶pWHQG� VXU� OD�PDMRULWp� GX� WHUULWRLUH� GX
EDVVLQ�

/D� ORJLTXH�GH�GpFRXSDJH� WLHQW� j� O¶DSSUpFLDWLRQ�GH� OD�PDVVH�G¶HDX� FRPPH�XQ�HQVHPEOH� FRKpUHQW
K\GURJpRORJLTXHPHQW�� $LQVL�� GDQV� OH� EDVVLQ� $UWRLV�3LFDUGLH�� O¶XQLWp� GH� EDVH� HVW� OH� EDVVLQ� YHUVDQW
VRXWHUUDLQ�GRQW�O¶H[XWRLUH�HVW�FRQVWLWXp��SRXU�OHV�QDSSHV�OLEUHV��G¶XQH�ULYLqUH�RX�G¶XQ�IOHXYH�GH�WDLOOH
VLJQLILFDWLYH�� $LQVL�� OHV� OLPLWHV� H[WpULHXUHV� GHV� PDVVHV� G¶HDX� VRQW� HVVHQWLHOOHPHQW� OHV� FUrWHV
SLp]RPpWULTXHV�VWDEOHV�VDLVRQQLqUHPHQW�

���������� /¶DTXLIqUH�GH�OD�FUDLH

/H�EDVVLQ�$UWRLV�3LFDUGLH�HVW�RFFXSp�HVVHQWLHOOHPHQW�SDU�OD�QDSSH�GH�OD�FUDLH�HQ�SRVLWLRQ�OLEUH��(WDQW
GRQQp�O¶pWHQGXH�GH�FH�V\VWqPH�HW�OD�GLYHUVLWp�GHV�VLWXDWLRQV�����PDVVHV�G¶HDX�RQW�pWp�GpOLPLWpHV
SDU�UHJURXSHPHQW�GHV����V\VWqPHV�DTXLIqUHV�GH�OD�FUDLH��/HV�UqJOHV�UHWHQXHV�VRQW�OHV�VXLYDQWHV��

��SRXU�OHV�FRXUV�G¶HDX�F{WLHUV��&DQFKH��$XWKLH���OD�PDVVH�G¶HDX�HVW�FRQVWLWXpH�SDU�OH�EDVVLQ�YHUVDQW
VRXWHUUDLQ�GX�FRXUV�G¶HDX��OHV�OLPLWHV�pWDQW�GpWHUPLQpHV�SDU�OHV�FUrWHV�SLp]RPpWULTXHV��&HV�OLPLWHV
VRQW�SRXUVXLYLHV�MXVTX¶j�OD�PHU��OHV�EDV�FKDPSV�pWDQW�FRQVLGpUpV�FRPPH�OLpV�K\GUDXOLTXHPHQW�j�OD
QDSSH�GH�OD�FUDLH��&H�GpFRXSDJH�D�O¶DYDQWDJH�G¶rWUH�©�FDOp�ª�VXU�OHV�EDVVLQV�YHUVDQWV�VXSHUILFLHOV�HW
GRQF�VXU�OHV�OLPLWHV�DGPLQLVWUDWLYHV�GHV�6$*(�
�� SRXU� OHV� DXWUHV� VHFWHXUV�� OD� PDVVH� G¶HDX� UHJURXSH� GHV� HQWLWpV� KRPRJqQHV� GX� SRLQW� GH� YXH
K\GURJpRORJLTXH� HW� VRQW� GpOLPLWpHV� SDU� GHV� FUrWHV� SLp]RPpWULTXHV� HW� GHV� OLJQHV� GH� FRXUDQW
LPSRUWDQWHV�

/HV�SDUWLHV�FDSWLYHV�GH�OD�FUDLH�RQW�pWp�UDWWDFKpHV�j�OHXUV�SDUWLHV�OLEUHV�GDQV�OD�PDVVH�G¶HDX�FDU�OHV
SUREOpPDWLTXHV�VRQW�OLpHV�HW�O¶HDX�SUpOHYpH�GDQV�OD�SDUWLH�FDSWLYH�V¶HVW�LQILOWUpH�GDQV�OD�]RQH�OLEUH�

���������� /HV�DXWUHV�DTXLIqUHV

3RXU� OHV� DXWUHV� DTXLIqUHV� TXH� FHOXL� GH� OD� FUDLH�� F¶HVW� OD� OLPLWH� pWDQFKH� TXL� GpWHUPLQH� O¶HQVHPEOH
K\GURJpRORJLTXH�IRUPDQW�XQH�PDVVH�G¶HDX�
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&LQT�DXWUHV�PDVVHV�G¶HDX�RQW�DLQVL�pWp�GpOLPLWpHV��

�� OH� %RXORQQDLV�� FRQVWLWXp� GHV� VDEOHV� GX� FUpWDFp� LQIpULHXU� HW� FDOFDLUHV� SULPDLUHV� HW� MXUDVVLTXHV
FRQWHQDQW�GHV�QDSSHV�OLEUHV�HW�ORFDOHPHQW�FDSWLYHV��&HWWH�PDVVH�G¶HDX�FRUUHVSRQG�DX�GRPDLQH����
GH�%'5+)�9��
��OH�FDOFDLUH�FDUERQLIqUH�GH�528%$,;�7285&2,1*��&HWWH�PDVVH�G¶HDX�FRUUHVSRQG�DX�V\VWqPH����
�FDOFDLUH�FDUERQLIqUH�ILVVXUp�HW�NDUVWLILp�VLWXp�VRXV�OHV�FUDLHV�PDUQHXVHV�HW�OHV�IRUPDWLRQV�WHUWLDLUHV
GH�OD�UpJLRQ�OLOORLVH���(OOH�HVW�FDSWLYH�F{Wp�IUDQoDLV�HW�OLEUH�HQ�%HOJLTXH�R��OHV�FDOFDLUHV�GHYLHQQHQW
DIIOHXUDQWV�
��OH�/DQGpQLHQ��&HWWH�PDVVH�G¶HDX�HVW�FRQVWLWXpH�GX�V\VWqPH�DTXLIqUH����E���,O�V¶DJLW�GHV�VDEOHV�GLW
©�G¶2VWULFRXUW�ª�VLWXpV�VRXV� O¶DUJLOH�<SUpVLHQQH�GX�EDVVLQ� WHUWLDLUH�GHV�)ODQGUHV��HOOH�FRQWLHQW�XQH
QDSSH�FDSWLYH�TXL�V¶pWHQG�SRXU�SDUWLH�HQ�%HOJLTXH�
��OHV�VDEOHV�G¶2UFKLHV��&HWWH�PDVVH�G¶HDX�FRQVWLWXH�XQH�QDSSH�VXSHUILFLHOOH��SHX�SURGXFWLYH��XWLOLVpH
HVVHQWLHOOHPHQW�HQ�DJULFXOWXUH�HW�LQGXVWULH�

���PDVVHV�G¶HDX�VRQW�j�GRPLQDQWH�VpGLPHQWDLUH��HW���GH�W\SH�VRFOH��%RXORQQDLV��&DUERQLIqUH�VRXV
/,//(���$X�WRWDO�����PDVVHV�G¶HDX�RQW�GRQF�pWp�GpILQLHV��7RXWHV�IRQW�O¶REMHW�GH�SUpOqYHPHQWV�G¶HDX
j�XVDJH�$(3�VXSpULHXUV�j����P É �MRXU�

������� 5pJLRQ�ZDOORQQH

(Q�:DOORQLH��OHV�FULWqUHV�GH�GpOLPLWDWLRQ�GHV�PDVVHV�G
HDX�VRXWHUUDLQH�RQW�IDLW�O
REMHW�GHSXLV�����
GH� GLVFXVVLRQV� DX� VHLQ� G
XQ� JURXSH� G
H[SHUWV� FRQVWLWXp� GH� UHSUpVHQWDQWV� GHV� 8QLYHUVLWpV� HW� GH
O
$GPLQLVWUDWLRQ��8Q�FHUWDLQ�QRPEUH�GH�FULWqUHV�K\GURJpRORJLTXHV�HW�QRQ�K\GURJpRORJLTXHV�RQW�pWp
UHWHQXV�VDQV�TX
XQ�RUGUH�VWULFW�GDQV� OHTXHO� OHV�DSSOLTXHU�DLW�pWp�VWULFWHPHQW�GpILQL��/H� UHVWDQW�GX
SDUDJUDSKH� GpFULW� GH� PDQLqUH� SOXV� GpWDLOOpH� OHV� pWDSHV� VXLYDQW� OHVTXHOOHV� FHV� FULWqUHV� RQW� pWp
DSSOLTXpV�HQ�SUDWLTXH�

�� 'LYLVLRQ�GX�WHUUDLQ�HQ�VHV�SULQFLSDOHV�XQLWpV�WHFWRQLTXHV�HW�VpGLPHQWDLUHV�
�� ,GHQWLILFDWLRQ�GHV�SULQFLSDX[� DTXLIqUHV� G
DSUqV� OHXU� OLWKRORJLH�� WHQDQW� FRPSWH� QRWDPPHQW� GHV

DTXLIqUHV�WUDQVIURQWDOLHUV�GpILQLV�ORUV�GH�OD�FRQIpUHQFH�GH�/LqJH�
�� 'pFRXSDJH� GHV� DTXLIqUHV� DLQVL� LGHQWLILpV� VXLYDQW� OHV� SULQFLSDX[� GLVWULFWV� K\GURJUDSKLTXHV�

WHQDQW�FRPSWH�GH�UDWWDFKHPHQWV�pYHQWXHOV�OLpV�j�O
K\GURJpRORJLH�RX�OD�JHVWLRQ�DGPLQLVWUDWLYH�
�� 'pFRXSDJH� GHV� DTXLIqUHV� VXLYDQW� OHV� OLJQHV� GH� SDUWDJH� GHV� HDX[� VRXWHUUDLQHV� GH�PDQLqUH� j

pYLWHU� OD� JHVWLRQ� WUDQVIURQWDOLqUH� GH� PDVVHV� GRQW� OHV� HDX[� Q
DXUDLHQW� DXFXQ� pFKDQJH
K\GUDXOLTXH�HQWUH�HOOHV�

�� 'pFRXSDJH� GHV� DTXLIqUHV� ORUVTX
LO� V
DYqUH� TXH� SOXVLHXUV� SDUWLHV� Q
DXURQW� VDQV� GRXWH� SDV� OH
PrPH�pWDW��VRLW�TXH�FHW�pWDW�HVW�GpMj�FRQVWDWp��VRLW�TX
LO�UpVXOWHUD�GH�SUHVVLRQV�GLVWLQFWHV��

�� 9HUWLFDOHPHQW��HW�G
DSUqV�OHV�OLPLWHV�JpRORJLTXHV��UHJURXSHU�pYHQWXHOOHPHQW�GHV�PDVVHV�G
HDX
GRQW�OHV�pFKDQJHV�HQWUH�IRUPDWLRQV�VRQW�VLJQLILFDWLIV�

�� +RUL]RQWDOHPHQW�� SURFpGHU� pJDOHPHQW� j� XQ� UHJURXSHPHQW� V
LO� V
DYqUH� TXH� OD� SUpVHQFH� ORFDOH
G
DTXLWDUGV�QH�PRGLILH�SDV�GH�PDQLqUH�VLJQLILFDWLYH�O
DOOXUH�JpQpUDOH�GHV�pFRXOHPHQWV�

�� $VVRFLHU� OD�SDUWLH� FDSWLYH�G
XQ�DTXLIqUH�j� VD�SDUWLH� OLEUH� ORUVTX
LO� V
DYqUH�TXH� OD�SUHPLqUH� HVW
TXDQWLWDWLYHPHQW�GpSHQGDQWH�GH�OD�VHFRQGH�

�� ,GHQWLILHU�OHV�PDVVHV�G
HDX�WUqV�SHX�SHUPpDEOHV�HW�pYHQWXHOOHPHQW�OHV�DVVRFLHU�j�G
DXWUHV�SOXV
SHUPpDEOHV�

&HWWH� PpWKRGH� D� DERXWL� GDQV� OH� FDV� GH� OD� 5pJLRQ� ZDOORQQH� DX� GpFRXSDJH� GH� ��� PDVVHV� G
HDX
VRXWHUUDLQH�GRQW����GDQV�OH�GLVFWULFW�GH�O
(VFDXW�����GDQV�FHOXL�GH�OD�0HXVH�HW���GDQV�FHOXL�GX�5KLQ�
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������� 5pJLRQ�GH�%UX[HOOHV�&DSLWDOH

3RXU�OD�GpOLPLWDWLRQ�GH�VHV�PDVVHV�G
HDX�VRXWHUUDLQH��HW�YX�OD�VLWXDWLRQ�GH�VHV�DTXLIqUHV��%UX[HOOHV
V
HVW�DOLJQpH�VXU�OD�)ODQGUH��XWLOLVDQW�SDU�Oj�PrPH�GHV�FULWqUHV�LGHQWLTXHV��6XLYDQW�FHWWH�GpPDUFKH�
��PDVVHV�G
HDX�VRQW�GpILQLHV�D\DQW�FKDFXQH�XQH�FRUUHVSRQGDQWH�HQ�)ODQGUH�

������� 5pJLRQ�IODPDQGH

3RXU� O¶DSSOLFDWLRQ�GH� OD�'&(�� OD�5pJLRQ� IODPDQGH� GHYDLW� SURFpGHU� j� XQH� GpOLPLWDWLRQ� GHV�PDVVHV
G¶HDX� VRXWHUUDLQHV�� /D� '&(� QH� SUpFLVH� FHSHQGDQW� SDV� FRPPHQW� FHWWH� GpOLPLWDWLRQ� GRLW� rWUH
HIIHFWXpH�� �2Q� D� GRQF� IDLW� DSSHO� DX�PDQXHO� HXURSpHQ� ³,GHQWLILFDWLRQ� RI�ZDWHUERGLHV� ±� KRUL]RQWDO
JXLGDQFH� GRFXPHQW� RQ� WKH� DSSOLFDWLRQ� RI� WKH� WHUP� ³ZDWHUERG\´� LQ� WKH� FRQWH[W� RI� WKH� :DWHU
)UDPHZRUN�'LUHFWLYH´�

&H�TXL� VXLW� FRQVWLWXH�XQH� WHQWDWLYH� GH�GpFULUH�� SDU� pWDSHV�� OD�PDQLqUH� GH� SURFpGHU� DSSOLTXpH� HQ
)ODQGUH� SRXU� GpOLPLWHU� OHV� PDVVHV� G¶HDX� VRXWHUUDLQHV� DILQ� G¶DERXWLU� DLQVL� j� XQH� SUHPLqUH
FDUDFWpULVDWLRQ�GH�FH�TX¶LO�IDXW�HQWHQGUH�SDU�OH�WHUPH�³HDX�VRXWHUUDLQH´�

���������� /HV�V\VWqPHV�G¶HDX[�VRXWHUUDLQHV

$YDQW�G¶HQWDPHU�XQH�FODVVLILFDWLRQ�SURSUHPHQW�GLWH�GHV�PDVVHV�G¶HDX�VRXWHUUDLQHV�� LO�\�D� OLHX�GH
SUpFLVHU�TXH�OH�VRXV�VRO�IODPDQG�HVW�FDUDFWpULVp��VXU�OH�SODQ��K\GURJpRORJLTXH��SDU�XQH�DOWHUQDQFH
G¶DTXLIqUHV�HW�G¶DTXLWDUGV��8QH�K\GURVWUDWLJUDSKLH�KLpUDUFKLVpH��FRPSRUWDQW�GHV�XQLWpV�SULQFLSDOHV�
VXERUGRQQpHV� HW� GH� EDVH�� OD� FRGLILFDWLRQ� +&29�� D� pWp� DWWULEXpH� j� FHWWH� DOWHUQDQFH�� � (OOH� D� pWp
UpGLJpH�GDQV�OH�FDGUH�GH�OD�PLVH�DX�SRLQW�GX�µ9ODDPV�*URQGZDWHU�0RGHO¶��PRGqOH�IODPDQG�SRXU�OHV
HDX[�VRXWHUUDLQHV���&RQFUqWHPHQW��RQ�SHXW�GLVWLQJXHU�HQ�)ODQGUH�VL[�V\VWqPHV�G¶HDX[�VRXWHUUDLQHV�
TXL� VRQW� j� SHLQH� UHOLpV� HQWUH� HX[�� � &HV� V\WqPHV� VRQW� GpOLPLWpV� SDU� GHV� EDUULqUHV� UHWHQDQW
HIIHFWLYHPHQW�OHV�FRXUDQWV�G¶HDX�VRXWHUUDLQH��WHOOHV�TXH�GHV�OLPLWHV�JpRORJLTXHV��FRXFKHV�G¶DUJLOH��
GHV�VpSDUDWLRQV�HQWUH�HDX[�VRXWHUUDLQHV��HWF���FHV�EDUULqUHV�pWDQW�LQWHUURPSXHV�DX[�IURQWLqUHV�GHV
UpJLRQV�

���������� /HV�PDVVHV�G¶HDX�VRXWHUUDLQHV

$X�GpSDUW�GH�FHWWH�FODVVLILFDWLRQ�GHV�V\VWqPHV�G¶HDX[�VRXWHUUDLQHV��OHV�PDVVHV�G¶HDX�VRXWHUUDLQHV
RQW�SX�rWUH�GpOLPLWpHV�

(WDSH����,GHQWLILFDWLRQ�G¶XQ�DTXLIqUH

/HV� GpILQLWLRQV� GH� µPDVVHV� G¶HDX� VRXWHUUDLQHV¶� HW� G¶� µDTXLIqUH¶� IRXUQLHV� SDU� OH� PDQXHO� HXURSpHQ
µ,GHQWLILFDWLRQ� GHV� PDVVHV� G¶HDX¶� IRQW� DSSDUDvWUH� TX¶XQH� PDVVH� G¶HDX� VRXWHUUDLQH� HVW� WRXMRXUV
VLWXpH� GDQV� XQ� DTXLIqUH�� � 3DU� FRQVpTXHQW�� OHV� DTXLWDUGV� QH� SHXYHQW� MDPDLV� rWUH� VXEGLYLVpV� HQ
PDVVHV�G¶HDX��G¶R��O¶LQWpUrW�G¶XQH�LGHQWLILFDWLRQ�GHV�DTXLIqUHV�

(WDSH����,GHQWLILFDWLRQ�GH�OD�PDVVH�G¶HDX�VRXWHUUDLQH�VXU�OD�EDVH�GX�FRXUDQW�G¶HDX�VRXWHUUDLQH�

/HV�EDUULqUHV�UHWHQDQW�OHV�FRXUDQWV�G¶HDX�VRXWHUUDLQH� GRLYHQW�rWUH�UHWHQXHV�FRPPH�OLPLWHV�LQLWLDOHV
GHV�PDVVHV�G¶HDX�VRXWHUUDLQH�
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(WDSH����8QH�GpILQLWLRQ�XQLYRTXH�GX�VWDWXW�GH�OD�PDVVH�G¶HDX�VRXWHUUDLQH�HVW�HOOH�SRVVLEOH�"

3RXU� OD�PDVVH� G¶HDX� VRXV� H[DPHQ�� OH� VWDWXW� µERQ¶� RX� µPDXYDLV¶� GRLW� SRXYRLU� rWUH� DWWULEXp� G¶XQH
PDQLqUH� QRQ� pTXLYRTXH�� � 6L� XQH� UpSRQVH� SRVLWLYH� j� FHWWH� TXHVWLRQ� SHXW� rWUH� IRXUQLH�� RQ� DXUD
GpOLPLWp�OD�PDVVH�G¶HDX���6L�FH�Q¶HVW�SDV�OH�FDV��RQ�SDVVHUD�j�O¶pWDSH���

(WDSH����$IILQDJH�LWpUDWLI

6L� OH� VWDWXW� GH� OD�PDVVH� G¶HDX� QH� SHXW� SDV� rWUH� GpILQL� G¶XQH�PDQLqUH� QRQ� pTXLYRTXH� j� O¶pFKHOOH
VRXKDLWpH�� LO� \� D� OLHX� GH� SURFpGHU� j� XQH� QRXYHOOH� VXEGLYLVLRQ�� HQ� VH� EDVDQW� � VXU� OHV� OLPLWHV
JpRORJLTXHV�� OHV� VpSDUDWLRQV� HQWUH� HDX[� VRXWHUUDLQHV�� OHV� FRXUDQWV�� HWF�� �2Q� FRQWLQXHUD� j� DIILQHU
FHWWH�pWDSH�MXVTX¶j�FH�TX¶LO�VRLW�SRVVLEOH�GH�IRXUQLU�XQH�UpSRQVH�SRVLWLYH�j�OD�TXHVWLRQ�GH�O¶pWDSH���
$�FH�PRPHQW��RQ�DXUD�GpOLPLWp�OD�PDVVH�G¶HDX�

(WDSH����7UDFHU�GHV�OLPLWHV�VXU�OD�EDVH�G¶DXWUHV�FULWqUHV�DGpTXDWV

(Q�)ODQGUH��RQ�XWLOLVH�pJDOHPHQW�G¶DXWUHV�FULWqUHV�ORUV�GH�OD�GpOLPLWDWLRQ�GHV�PDVVHV�G¶HDX���DLQVL�
RQ� IDLW�DSSHO�j� OD� OLPLWH� µSUDJPDWLTXH¶�� �$X�PR\HQ�GH� FH� W\SH�DGGLWLRQQHO�GH� OLPLWH��GHV� ]RQHV�j
SUREOqPHV�HQ�)ODQGUH�VRQW�LQGLTXpHV�FRPPH�pWDQW�GHV�PDVVHV�G¶HDX�G¶XQ�JHQUH�SDUWLFXOLHU�HQ�OHV
HQWRXUDQW��HQ�TXHOTXH�VRUWH��G¶XQ�FHUFOH����8QH�WHOOH�]RQH�j�SUREOqPHV�HVW�FRQVWLWXpH��SDU�H[HPSOH�
SDU� OD� GpSUHVVLRQ� HQ� IRUPH� G¶HQWRQQRLU� GDQV� OH� µ6RFOH¶�� � /D� OLPLWH� SUDJPDWLTXH� HVW� DSSOLTXpH
ORUVTX¶RQ�VRXSoRQQH�TX¶XQH�SDUWLH�GpWHUPLQpH�G¶XQH�]RQH�VH�WURXYH�HQ�PDXYDLV�pWDW�RX�TX¶HOOH�QH
VDWLVIHUD��GH�WRXWH�IDoRQ�SDV�DX[�REMHFWLIV�SRXU��������$LQVL��RQ�YHXW�pYLWHU�TXH�O¶HQVHPEOH�GH� OD
]RQH�VRLW�VRXPLV�j�GHV�PHVXUHV�UHVWULFWLYHV��GDQV�OH�FDV�R��FH�QH�VHUDLW�TX¶XQH�WRXWH�SHWLWH�SDUWLH
GH�OD�]RQH�TXL�VHUDLW�UHVSRQVDEOH���&HW�pFXHLO�SHXW�rWUH�pYLWp�HQ�GpVLJQDQW�FHWWH�VHXOH�µSHWLWH¶�]RQH
FRPPH�PDVVH�G¶HDX�G¶XQ�JHQUH�SDUWLFXOLHU�
$LQVL�� OD� SDUWLH� UHVWDQWH� GH� OD� ]RQH� VHUD� H[HPSWpH� G¶XQH� FDUDFWpULVDWLRQ� SOXV� SRXVVpH� RX� GH
O¶DGRSWLRQ�G¶REMHFWLIV�G¶XQ�QLYHDX�LQIpULHXU�
� 8QH�DXWUH�GLVWLQFWLRQ�LPSRUWDQWH�D�pWp�HIIHFWXpH�HQWUH�OD�SDUWLH�SKUpDWLTXH�HW�OD�SDUWLH�µFDSWLYH¶
G¶XQ� DTXLIqUH�� FRQVLGpUpHV� FKDFXQH� FRPPH� XQH�PDVVH� G¶HDX� VpSDUpH�� HQ� UDLVRQ� GX� IDLW� TXH� OHV
SUREOqPHV�pYHQWXHOV�TXL�VH�SRVHUDLHQW�GDQV�OHV�GHX[�W\SHV�GH�FRXFKHV�SHXYHQW�YDULHU�IRUWHPHQW�
$�WLWUH�G¶H[HPSOHV��FLWRQV�OD�YXOQpUDELOLWp�DX[�SROOXWLRQV�HW�O¶DVVqFKHPHQW��GHV�FRXFKHV�SKUpDWLTXHV�
DLQVL� TXH� O¶¶DVVqFKHPHQW� HW� OD� GpJUDGDWLRQ� TXDOLWDWLYH� GHV� FRXFKHV� FDSWLYHV�� � /HV� GHX[� PDVVHV
G¶HDX�VRXWHUUDLQHV�VRQW�HQ�FRQWDFW�HW�SHXYHQW�GRQF�V¶LQIOXHQFHU�PXWXHOOHPHQW�
� 5pFHPPHQW��XQH�PRGLILFDWLRQ�GH�OD�VXEGLYLVLRQ�D�pWp�HIIHFWXpH��D\DQW�WUDLW�DX[�PDVVHV�G¶HDX
VRXWHUUDLQHV�IUDQFKLVVDQW�OHV�OLPLWHV�GHV�GLVWULFWV�GH�O¶(VFDXW�HW�GH�OD�0HXVH���2Q�D�RSWp�SRXU�XQH
VXEGLYLVLRQ�DX�QLYHDX�GH�OD�OLPLWH�GHV�EDVVLQV�YHUVDQWV�

���������� &RQFOXVLRQ�HQ�FH�TXL�FRQFHUQH�OD�GpOLPLWDWLRQ

/D�PpWKRGH�VXLYLH�PqQH�j�OD�FRQFOXVLRQ�TXH�OHV�PDVVHV�G¶HDX�VRXWHUUDLQHV�VH�VLWXHQW�WRXMRXUV�GDQV
XQ� V\VWqPH� G¶HDX� VRXWHUUDLQH� RX� SUpVHQWHQW� XQH� OLPLWH� FRPPXQH�� � (Q� RXWUH�� OHV� PDVVHV� G¶HDX
VRXWHUUDLQHV�QH�VRQW�MDPDLV�FRPPXQHV�j�GHX[�RX�SOXVLHXUV�V\VWqPHV�G¶HDX�VRXWHUUDLQH���8QH�DXWUH
FRQVpTXHQFH� GH� O¶DSSOLFDWLRQ� GHV� FULWqUHV� LQGLTXpV� FL�GHVVXV� HVW� OH� IDLW� TXH� OD� VXEGLYLVLRQ� GHV
PDVVHV�G¶HDX�VRXWHUUDLQHV�V¶HIIHFWXH�WDQW�KRUL]RQWDOHPHQW�TXH�YHUWLFDOHPHQW��HW�TXH�OHV�GLIIpUHQWHV
PDVVHV�G¶HDX�VRXWHUUDLQHV�VH�VXSHUSRVHQW�YHUWLFDOHPHQW�

'DQV�OH�FRXUDQW�GH�������OD�GpOLPLWDWLRQ�GHV�PDVVHV�G¶HDX�VRXWHUUDLQH�GH�OD�5pJLRQ�IODPDQGH�D�pWp
DFKHYpH���$�FH�MRXU��RQ�GLVWLQJXH����PDVVHV�G¶HDX�VRXWHUUDLQH��GRQW����DSSDUWLHQQHQW�DX�GLVWULFW
K\GURJUDSKLTXH�GH�OD�0HXVH�HW����j�FHOXL�GH�O¶(VFDXW��(Q�IRQFWLRQ�GH�O¶pYROXWLRQ�GH�OD�FRQQDLVVDQFH
GH� O¶pWDW� GHV� HDX[� VRXWHUUDLQHV� RX� G¶DXWUHV� DFFRUGV�� GHV� PRGLILFDWLRQV� SHXYHQW� pYHQWXHOOHPHQW
HQFRUH�rWUH�DSSRUWpHV�DX�QRPEUH�GH�PDVVHV�G¶HDX�
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������� 3D\V�EDV

/D�'LUHFWLYH�&DGUH�VXU�O¶(DX�IRXUQLW�GHV�LQGLFDWLRQV�JOREDOHV�SRXU�OD�GpOLPLWDWLRQ�GHV�PDVVHV�G¶HDX
VRXWHUUDLQHV���/D�FODVVLILFDWLRQ�QpHUODQGDLVH�D�pWp�PLVH�DX�SRLQW�FRPPH�VXLW��

���VXEGLYLVLRQ�QDWLRQDOH�HQ�XQLWpV�JpRORJLTXHV
���VXEGLYLVLRQ�SDU�EDVVLQ�YHUVDQW
��� VXEGLYLVLRQ�GHV�PDVVHV�G¶HDX�VRXPLV�j�GHV�SUpOqYHPHQWV�GHVWLQpV�j� OD� FRQVRPPDWLRQ
KXPDLQH�

/D� 'LUHFWLYH� &DGUH� GH� O¶(DX� QH� FRQWLHQW� DXFXQH� LQGLFDWLRQ� TXDQW� j� OD� WDLOOH� GHV� PDVVHV� G¶HDX
VRXWHUUDLQHV�� /¶8(� UHFRPPDQGH� FHSHQGDQW� GH� QH� SDV� VpOHFWLRQQHU� WURS� GH� PDVVHV� G¶HDX
VRXWHUUDLQHV�� DILQ� GH� OLPLWHU� OHV� HIIRUWV� HQ� PDWLqUH� GH� UDSSRUWDJH�� � /¶8(� SHXW� PrPH� H[LJHU
G¶DPDOJDPHU�SOXVLHXUV� UDSSRUWDJHV��VL�HOOH�HVWLPH� OH�QRPEUH�GHV�PDVVHV�G¶HDX� WURS�pOHYp�� � � /HV
3D\V�%DV�RQW�RSWp�SRXU�XQH�VXEGLYLVLRQ�DOODQW�GX� µJURV¶�YHUV� OH� µILQ¶�� � &H� UDSSRUWDJH�FRQWLHQW��HQ
SUHPLHU� OLHX�� XQH� VXEGLYLVLRQ� HQ� JUDQGHV� PDVVHV� G¶HDX� VRXWHUUDLQHV�� � 3OXV� WDUG�� OHV� 3D\V�%DV
DIILQHURQW�OD�VXEGLYLVLRQ��V¶LO�\�D�OLHX�

/HV� PDVVHV� G¶HDX� VRXWHUUDLQHV� SUpVHQWDQW� XQ� UDSSRUW� pYLGHQW� DYHF� OD� TXDOLWp� GHV� pFRV\VWqPHV
DTXDWLTXHV� RX� WHUUHVWUHV� QH� GRLYHQW� SDV� rWUH� GpOLPLWpHV�PDLV� SHXYHQW� O¶rWUH�� j� OD� FRQGLWLRQ� TXH
O¶pWDW� GH� OD�PDVVH�G¶HDX� HQ�TXHVWLRQ� VRLW�PHVXUDEOH� HW� TXH� OHV� HIIHWV� GHV�PHVXUHV� SULVHV� VRLHQW
FRQWU{ODEOHV�� � /¶HDX� VRXWHUUDLQH� VH� GpSODoDQW� VXU� GH� ORQJXHV� GLVWDQFHV�� OHV� PDVVHV� G¶HDX
VRXWHUUDLQHV� VRQW�� HQ� JpQpUDO�� SOXV� pWHQGXHV� TXH� OHV�PDVVHV� G¶HDX� GH� VXUIDFH�� � (Q� YHUWX� GH� OD
'LUHFWLYH�&DGUH�VXU�O¶(DX��OHV�PDVVHV�G¶HDX�VRXWHUUDLQHV�GRLYHQW�HQ�WRXV�FDV�rWUH�GpOLPLWpHV�GH�WHOOH
PDQLqUH�TX¶HOOHV�VH�VLWXHQW�WRXWHV�GDQV�OH�PrPH�EDVVLQ�IOXYLDO���$LQVL��OD�UHVSRQVDELOLWp�GHV�PHVXUHV
j�SUHQGUH�VHUD�FODLUHPHQW�pWDEOLH�

���������� &ODVVLILFDWLRQ�GHV�PDVVHV�G¶HDX�VRXWHUUDLQHV�SDU�pWDSHV�VXFFHVVLYHV

����������� 6XEGLYLVLRQ�QDWLRQDOH�HQ�XQLWpV�JpRORJLTXHV

/HV� SUHVFULSWLRQV� GH� OD� 'LUHFWLYH� &DGUH� VXU� O¶(DX� UHODWLYHV� j� OD� FODVVLILFDWLRQ� GHV� PDVVHV� G¶HDX
VRXWHUUDLQHV�V¶DSSOLTXHQW�HQ�RUGUH�SULQFLSDO� ORUVTX¶LO�HVW�TXHVWLRQ�GH�FRXUDQWV�G¶HDX[�VRXWHUUDLQHV
QHWWHPHQW�VpSDUpV��SDU�H[HPSOH�j�OD�VXLWH�GH�O¶H[LVWHQFH�GH�IRUPDWLRQV�URFKHXVHV�GDQV�OH�VRXV�VRO�
$X[�3D\V�%DV��FHOXL�FL�HVW�FRPSRVp�SUHVTXH�SDUWRXW�GH�µWHUUHV�PROOHV¶���VDEOH��DUJLOH�RX�WRXUEH���,O
\�HVW�j�SHLQH�TXHVWLRQ�GH�FRXUDQWV�G¶HDX[�VRXWHUUDLQHV�QHWWHPHQW�VpSDUpV�

3RXU�VH�FRQIRUPHU�OH�PLHX[�SRVVLEOH�j�OD�PpWKRGH�SUpFRQLVpH�SDU�OD�'LUHFWLYH�&DGUH�VXU�O¶(DX���OHV
3D\V�%DV�RQW�HIIHFWXp�XQH�FODVVLILFDWLRQ�JOREDOH�DSSOLFDEOH�j�WRXW�OH�SD\V��VXU�EDVH�GH�OD�VWUXFWXUH
JpRORJLTXH� HW� GH� OD� SHUPpDELOLWp� GHV� FRXFKHV� IRUPDQW� OH� VRXV�VRO�� 'H� FHWWH� PDQLqUH�� OHV
pFRV\VWqPHV�DTXDWLTXHV�HW�WHUUHVWUHV�RQW�pWp�GpILQLHV�HQ�TXDWUH�XQLWpV�JpRORJLTXHV���OHV�]RQHV�GH
GXQHV�� OHV� ]RQHV� DUJLOR�WRXUEHXVHV�� OHV� FRXFKHV� VDEORQQHXVHV� HW� OHV� ]RQHV� GH� µO|VV¶�� � /HV� WURLV
SUHPLqUHV�G¶HQWUH�HOOHV�VH�SUpVHQWHQW�GDQV�OH�EDVVLQ�YHUVDQW�GH�O¶(VFDXW�

����������� 6XEGLYLVLRQ�GDQV�OH�EDVVLQ�YHUVDQW�GH�O¶(VFDXW

(Q�YHUWX�GH�OD�'LUHFWLYH�&DGUH�VXU�O¶(DX��XQH�PDVVH�G¶HDX�VRXWHUUDLQH��GDQV�VRQ�HQVHPEOH��GRLW�VH
VLWXHU�j� O¶LQWpULHXU�GHV� OLPLWHV�G¶XQ�PrPH�EDVVLQ�YHUVDQW� IOXYLDO�� � /HV�HDX[�VRXWHUUDLQHV�GDQV� OHV
WURLV�XQLWpV�JpRORJLTXHV�FRQFHUQpHV�RQW�GRQF�pWp�GpOLPLWpHV�DUELWUDLUHPHQW� OH� ORQJ�GHV� OLPLWHV�GX
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EDVVLQ�GH�O¶(VFDXW�HW�VXEGLYLVpHV�HQ�WURLV�JUDQGHV�PDVVHV�G¶HDX�VRXWHUUDLQHV����&HOOHV�FL�RQW�WRXWHV
XQ�UDSSRUW�GLUHFW�DYHF�OHV�pFRV\VWqPHV�DTXDWLTXHV�HW�WHUUHVWUHV�

/HV� PDVVHV� G¶HDX� VRXWHUUDLQHV� VRQW� WULGLPHQVLRQQHOOHV� HW� GRQF� pJDOHPHQW� GpOLPLWpHV� HQ
SURIRQGHXU�� � (Q�JpQpUDO�� XQH� FRXFKH�G¶DUJLOH� LPSHUPpDEOH� FRQVWLWXHUD�XQH� OLPLWH� HQ�SURIRQGHXU�
3OXVLHXUV�PDVVHV�G¶HDX�VRXWHUUDLQHV�SHXYHQW�VH�VLWXHU�O¶XQH�DX�GHVVXV�GH�O¶DXWUH�

3DU� OD� VXLWH�� RQ� D� GLVWLQJXp�� GDQV� OH� EDVVLQ� YHUVDQW� GH� O¶(VFDXW�� XQH� TXDWULqPH� PDVVH� G¶HDX
VRXWHUUDLQH��VH�WURXYDQW�j�JUDQGH�SURIRQGHXU�DX�GHVVRXV�G¶XQH�FRXFKH�G¶DUJLOH�WUqV�LPSHUPpDEOH�
�DUJLOH� GH� %RRP� RX� G¶$VVH��� � &HWWH� PDVVH� G¶HDX� VRXWHUUDLQH� Q¶D� DXFXQH� UHODWLRQ� DYHF� GHV
pFRV\VWqPHV� DTXDWLTXHV� RX� WHUUHVWUHV�� � (OOH� IDLW� SDUWLH� GH� OD� FODVVLILFDWLRQ� SDUFH� TXH� FHUWDLQHV
HQWUHSULVHV�\�SUpOqYHQW�GH�O¶HDX�j�GHV�ILQV�LQGXVWULHOOHV��'H�SOXV��OD�3URYLQFH�GH�=pODQGH�H[DPLQH�OD
SRVVLELOLWp� GH� SUpOHYHU� GH� FHWWH� PDVVH� G¶HDX� VRXWHUUDLQH�� j� WHUPH�� GH� O¶HDX� GHVWLQpH� j� OD
FRQVRPPDWLRQ� KXPDLQH�� � (Q� OD� TXDOLILDQW� GpMj� GH�PDVVH� G¶HDX� VRXWHUUDLQH�� OHV� 3D\V�%DV� VHURQW
WHQXV�DX�FRXUDQW�GH�O¶pWDW�GH�FHWWH�PDVVH�G¶HDX�

/D�FRXFKH�VDEORQQHXVH�SURIRQGH�D�XQH�pSDLVVHXU�GH�TXHOTXH����P���6RXV�OD�)ODQGUH�]pODQGDLVH���OH
GHVVXV�GH�FHWWH�FRXFKH�VDEORQQHXVH�VH�VLWXH�j�HQYLURQ�WUHQWH�PqWUHV�GH�SURIRQGHXU���3OXV�YHUV�OH
QRUG��OD�FRXFKH�GHVFHQG�SOXV�EDV��MXVTX¶j�TXHOTXH�����P�VRXV�6FKRXZHQ���(QWUH�OD�IURQWLqUH�EHOJH
HW� OD�PRLWLp� VXG�GHV� vOHV� GH�:DOFKHUHQ� HW� GH�=XLG�%HYHODQG�� LO� VHPEOHUDLW� TXH�GHV�SUpOqYHPHQWV
VRLHQW�SRVVLEOHV��&HWWH�SDUWLH�GH�OD�FRXFKH�VDEORQQHXVH�SURIRQGH�HVW�GpOLPLWpH��GDQV�VRQ�HQVHPEOH�
FRPPH�XQH�PDVVH�G¶HDX�VRXWHUUDLQH�j�SDUW�

$LQVL�� TXDWUH� JUDQGHV� PDVVHV� G¶HDX� VRXWHUUDLQHV� RQW� pWp� GpILQLHV� GDQV� OH� EDVVLQ� YHUVDQW� � GH
O¶¶(VFDXW��

��OHV�HDX[�VRXWHUUDLQHV�GDQV�OHV�]RQHV�GH�GXQHV��
��OD�SDUWLH�VXSpULHXUH�GHV�HDX[�VRXWHUUDLQHV�GDQV�OHV�]RQHV�DUJLOR�WRXUEHXVHV��
��OHV�HDX[�VRXWHUUDLQHV�GDQV�OHV�FRXFKHV�VDEORQQHXVHV��
��OHV�HDX[�VRXWHUUDLQHV�GDQV�OHV�FRXFKHV�VDEORQQHXVHV�SURIRQGHV�VLWXpHV�VRXV�O¶DUJLOH�LPSHUPpDEOH�

����������� 6XEGLYLVLRQ�GHV�PDVVHV�G¶HDX�VRXWHUUDLQHV�VRXPLVHV�j�GHV�VRXWLUDJHV�GHVWLQpV
j�OD�FRQVRPPDWLRQ�KXPDLQH

(Q�YHUWX�GH� OD�'LUHFWLYH�&DGUH�VXU� O¶(DX��XQH�PDVVH�G¶HDX�VRXWHUUDLQH�VXVFHSWLEOH�G¶rWUH�XWLOLVpH�
DFWXHOOHPHQW�RX�GDQV�OH�IXWXU��SRXU�OD�SURGXFWLRQ�G¶HDX�SRWDEOH�GRLW�rWUH�GpFULWH�G¶XQH�PDQLqUH�SOXV
SUpFLVH��&HV�PDVVHV�G¶HDX�VRXWHUUDLQHV�GRLYHQW�GRQF�rWUH�GpOLPLWpHV� �� �PrPH�V¶LO� Q¶H[LVWH� DXFXQ
UDSSRUW�DYHF�OHV�pFRV\VWqPHV�DTXDWLTXHV�RX�WHUUHVWUHV���/HV�PDVVHV�G¶HDX�VRXWHUUDLQHV�GHVWLQpHV
DX�SUpOqYHPHQW�G¶HDX�SRWDEOH�GRLYHQW�rWUH�LQVFULWHV�GDQV�XQ�UHJLVWUH�GHV�]RQHV�SURWpJpHV�HW�VRQW
VRXPLVHV� j� GHV� H[LJHQFHV� pFRORJLTXHV� SOXV� VpYqUHV� �� OD� TXDOLWp� GH� O¶HDX� GRLW� rWUH� WHOOH� TXH� OHV
PR\HQV�G¶pSXUDWLRQ�H[LVWDQWV�VRQW�VXIILVDQWV�SRXU�OD�WUDQVIRUPHU�HQ�HDX�SRWDEOH�

'DQV� OH� EDVVLQ� YHUVDQW� GH� O¶(VFDXW�� GH� O¶HDX� SRWDEOH� HVW� SURGXLWH� GDQV� OHV� GXQHV� GH� 6FKRXZHQ�
'XLYHODQG�HW� GH�:DOFKHUHQ�� GDQV� OD� ]RQH� VDEORQQHXVH� j� O¶HVW� GH� OD� )ODQGUH� ]pODQGDLVH�� GDQV� OHV
HQYLURQV�GH�%HUJHQ�RS�=RRP�HW�VXU�OH�µ%UDEDQWVH�:DO¶��'HX[�]RQHV�GHVWLQpHV�j�OD�SURGXFWLRQ�G¶HDX
SRWDEOH��QRQ�XWLOLVpHV�j�O¶KHXUH�DFWXHOOH��VH�VLWXHQW�VXU�O¶vOH�GH�:DOFKHUHQ�

(Q�=pODQGH��OHV�]RQHV�OLPLWURSKHV�GHV�SRLQWV�GH�FDSWDJH�G¶HDX�SRWDEOH�VRQW�FRQVLGpUpHV�FRPPH�GHV
PDVVHV�G¶HDX�j�SDUW��,O�V¶DJLW�GH�]RQHV�GRQW�OHV�HDX[�VRXWHUUDLQHV�VRQW�VXVFHSWLEOHV��XQ�MRXU��G¶rWUH
XWLOLVpHV�SRXU�OD�SURGXFWLRQ�G¶HDX�SRWDEOH��'DQV�OH�%UDEDQW�VHSWHQWULRQDO��RQ�D�OLPLWp�j�GHV�WHPSV
GH�WUDQVIHUW�GH����DQV�O
H[WHQVLRQ�GHV�PDVVHV�G¶HDX�VRXWHUUDLQHV�SURWpJpHV�
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$LQVL�� VHSW�PDVVHV�G¶HDX�VRXWHUUDLQHV�DX� WRWDO��GHVWLQpHV�DX�SUpOqYHPHQW� G¶HDX[� VRXWHUUDLQHV� � j
GHV�ILQV�GH�FRQVRPPDWLRQ�KXPDLQH�RQW�pWp�GpOLPLWpHV�

������ +DUPRQLVDWLRQ�GHV�GpOLPLWDWLRQV

0DOJUp� OD� GLVSDULWp� GHV� DSSURFKHV�� OHV� FRQFHUWDWLRQV� HQWUH� SDUWHQDLUHV� RQW� ILQDOHPHQW� SHUPLV
G
pWDEOLU�OD�FDUWH�GHV�PDVVHV�G
HDX�VRXWHUUDLQH�GX�GLVWULFW�GH�O
(VFDXW�DYHF�GH�ERQQHV�FRQFRUGDQFHV�
WDQW� KRUL]RQWDOHPHQW� TXH� YHUWLFDOHPHQW�� DX[� IURQWLqUHV� HQWUH� OHV� pWDWV� RX� OHV� UpJLRQV�� &HUWDLQHV
SDUWLHV� GH� PDVVHV� G
HDX� RQW� HQ� RXWUH� pWp� UDWWDFKpHV� DX� GLVWULFW� GH� O
(VFDXW� RX� GpWDFKpHV� DX[
GLVWULFWV�YRLVLQV�ORUVTXH�OH�FRQWH[WH�K\GURJpRORJLTXH�O
LPSRVDLW�
/D�FDUWH���UHSUpVHQWH�OD�GpOLPLWDWLRQ�GHV�PDVVHV�G
HDX�VRXWHUUDLQH�DX�VWDGH�DFWXHO��7URLV�QLYHDX[
�,�� ,,� HW� ,,,�� FRPSUHQDQW� UHVSHFWLYHPHQW� OHV� DTXLIqUHV� DSSDUWHQDQW� j� O
2OLJRFqQH�+RORFqQH�� DX
3DOpRFqQH�(RFqQH�� HW� DX� VRFOH� SDOpR�PpVR]RwTXH�� RQW� pWp� GLVWLQJXpV� GH� IDoRQ� j� PLHX[�PRQWUHU
O
H[WHQVLRQ�GHV�GLIIpUHQWHV�PDVVHV�G
HDX�VXSHUSRVpHV�

&DUWH�����&DUWH�GHV�PDVVHV�G
HDX�VRXWHUUDLQH�GX�GLVWULFW�K\GURJUDSKLTXH�GH�O
(VFDXW��QLYHDX�,��
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&DUWH����VXLWH����&DUWH�GHV�PDVVHV�G
HDX�VRXWHUUDLQH�GX�GLVWULFW�K\GURJUDSKLTXH�GH�O
(VFDXW��QLYHDX
,,��
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&DUWH����VXLWH�HW�ILQ����&DUWH�GHV�PDVVHV�G
HDX�VRXWHUUDLQH�GX�GLVWULFW�K\GURJUDSKLTXH�GH�O
(VFDXW
�QLYHDX�,,,��

/H�QRPEUH�WRWDO�GH�PDVVH�G
HDX�HVW�DLQVL�GH�����6L�O
RQ�DMRXWH�j�FH�QRPEUH�FHOXL�GHV�PDVVHV�G
HDX
TXH�OHV�3D\V�%DV�GLVWLQJXHQW�FRPPH�PDVVH�G
HDX�GHVWLQpH�j�O
DOLPHQWDWLRQ�HQ�HDX�SRWDEOH��VRLW���
OH�QRPEUH�GH�PDVVHV�G
HDX�GHYLHQW�DORUV����
/H� OHFWHXU� WURXYHUD� HQ� DQQH[H� OD� OLVWH� GHV� PDVVHV� G
HDX� VRXWHUUDLQH� DLQVL� TXH� OHV� SULQFLSDOHV
FDUDFWpULVWLTXHV�D\DQW�VHUYL�j�OHXU�GpOLPLWDWLRQ�

���� &DUDFWpULVWLTXHV�JpQpUDOHV�GHV�PDVVHV�G
HDX�VRXWHUUDLQH
/D�SOXSDUW�GHV�SDUWHQDLUHV�VRQW�DFWXHOOHPHQW�RFFXSpV�j�UpGLJHU�GHV� ILFKHV�GHVFULSWLYHV�GpWDLOOpHV�
SDU�PDVVH�G
HDX Ê ��UHSUHQDQW�QRQ�VHXOHPHQW�OHV�FDUDFWpULVWLTXHV�K\GURJpRORJLTXHV��PDLV�pJDOHPHQW
OHV�SUHVVLRQV�VXELHV�SDU�FHV�PDVVHV�G
HDX��DLQVL�TXH�O
pYDOXDWLRQ�GX�ULVTXH�GH�QH�SDV�DWWHLQGUH�OHV
REMHFWLIV�IL[pV�SDU� OD�GLUHFWLYH�G
LFL�������,O�D�GRQF�SDUX�XWLOH�j�FH�VWDGH�GH�V\QWKpWLVHU� O
HVVHQWLHO
GHV� LQIRUPDWLRQV� GDQV� OD� EDQTXH� GH� GRQQpHV� $FFHVV� FRPPXQH� FLWpH� SUpFpGHPPHQW Ë �� /D� OLVWH
FRPSOqWH�GHV�FDUDFWpULVWLTXHV�UHWHQXHV�GDQV�FHWWH�EDVH�GH�GRQQpHV�HVW�UHSULVH�HQ�DQQH[H�

�����������������������������������������������
4 A ce stade, seul le partenaire français dispose d'une liste complète de ces fiches, fonction de l'état actuel des connaissances
de chaque masse d'eau.  Cette liste est annexée au document intitulé "Etat des lieux (Version 2) des districts hydrographiques
Escaut, Somme et Côtiers Manche Mer du Nord" d'avril 2004.
5 L'état de connaissance des masses d'eau souterraine est encore jugé trop faible pour au moins un tiers d'entre elles.
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/HV� SUHVVLRQV�� OHV� ULVTXHV� HW� OHV� DVSHFWV� OLpV� j� OD� UHFKDUJH Ì � pWDQW� GpFULWV� GDQV� OHV� FKDSLWUHV� TXL
VXLYHQW��QRXV�QRXV�OLPLWRQV� LFL�j�XQH�EUqYH�GLVFULSWLRQ�GHV�FDUDFWpULVWLTXHV�JpQpUDOHV�GHV�PDVVHV
G
HDX�j�O
pFKHOOH�GX�GLVWULFW�
,O�HVW�LPSRUWDQW�GH�UHPDUTXHU�TX
HQ�PDWLqUH�GH�FDUDFWpULVDWLRQ��OD�GLUHFWLYH�FRQIqUH�XQ�VWDWXW�WUqV
SDUWLFXOLHU� DX[� PDVVHV� G
HDX� VRXWHUUDLQHV� TXL� WUDYHUVHQW� OHV� IURQWLqUHV� HQWUH� SOXVLHXUV� (WDWV
0HPEUHV� �RX� 5pJLRQV�� HQ� OHXU� DWWULEXDQW� OD� PrPH� LPSRUWDQFH� TXH� WRXWH� PDVVH� G
HDX� MXJpH
LQLWLDOHPHQW�j�ULVTXH��6XU�OHV����PDVVHV�G
HDX�TXH�FRPSRUWH�OH�GLVWULFW�����G
HQWUH�HOOHV��VRLW������
VRQW� UHODWLYHV� j� GHV� DTXLIqUHV� WUDQVIURQWDOLHUV�� F
HVW�j�GLUH� VXVFHSWLEOHV� G
DYRLU� GHV� pFKDQJHV
K\GUDXOLTXHV� VLJQLILFDWLIV� DX� WUDYHUV� GHV� IURQWLqUHV�� � &
HVW� GLUH� O
LPSRUWDQFH� GH� FULWqUHV� HW� G
XQH
FRRUGLQDWLRQ� LQWHUQDWLRQDOH� j� O
pFKHOOH� GX�GLVWULFW� HQ�PDWLqUH� G
HDX� VRXWHUUDLQH�� ,O� IDXW� FHSHQGDQW
QRWHU� TXH� O
LPSRUWDQFH� UHODWLYH� GH� FHV� PDVVHV� G
HDX� j� DTXLIqUHV� WUDQVIURQWDOLHUV�� SRXU� XQ� (WDW
0HPEUH��RX�XQH�5pJLRQ��GRQQp�H���GpSHQG�VXUWRXW�GH� OD�VXSHUILFLH�TX
RFFXSH�SURSRUWLRQHOOHPHQW
FHW�(WDW��FHWWH�5pJLRQ��GDQV�OH�GLVWULFW�DLQVL�TXH�GH�OD�VXSHUILFLH�PR\HQQH�GHV�PDVVHV�G
HDX�WHOOHV
TX
HOOHV�RQW�pWp�GpOLPLWpHV��,O�HVW�G
XVDJH��TXDQG�FHOD�HVW�FRPSDWLEOH�DYHF�OHV�VHQV�G
pFRXOHPHQW�
GH�GLVVRFLHU� DXWDQW� TXH�SRVVLEOH� OHV�PDVVHV�G
HDX� j� DTXLIqUHV� WUDQVIURQWDOLHUV� GHV�PDVVHV� G
HDX
�LQWpULHXUHV��GH�PDQLqUH�j�pYLWHU�XQH�JHVWLRQ�WUDQVIURQWDOLqUH�LQXWLOH�SRXU�GHV�SRUWLRQV�G
DTXLIqUHV
TXL�VHORQ�WRXWH�pYLGHQFH�QH�SHXYHQW�SURYRTXHU�RX�VXELU�DXFXQ�LPSDFW�GH�O
(WDW��RX�GH�OD�5pJLRQ�
YRLVLQ�QH��
3RXU�FH�TXL�HVW�GHV�QDSSHV�DTXLIqUHV�TXL�V
pWHQGHQW�GH�SDUW�HW�G
DXWUH�GHV� OLPLWHV�HQWUH�GLVWULFWV
K\GURJUDSKLTXHV Í ��OD�VLWXDWLRQ�HVW�PRLQV�KDUPRQLHXVH��/HV�GpERUGHPHQWV�pWDQW�MXJpV�DFFHVVRLUHV�j
O
pFKHOOH�GX�GLVWULFW��LO�DYDLW�pWp�VXJJpUp�GH�FUpHU�j�FKDTXH�IRLV�XQH�VHXOH�PDVVH�G
HDX�HQ�UDWWDFKDQW
V\VWpPDWLTXHPHQW� OHV� SDUWLHV� G
DTXLIqUH� PLQRULWDLUHV� DX� GLVWULFW� R�� O
DTXLIqUH� SUpGRPLQH�� 2Q
REWHQDLW�GH�OD�VRUWH�XQH�VHXOH�PDVVH�G
HDX�GLWH��WUDQVGLVWULFW���HQ�SULQFLSH�JpUpH�SDU�OH�GLVWULFW�R�
OD�PDVVH� G
HDX� HVW�PDMRULWDLUH�� &HWWH� UqJOH� Q
D� SDV� SDUWRXW� pWp� DSSOLTXpH� HW� FHUWDLQV� HQVHPEOHV
K\GURJpRORJLTXHV�RQW�pWp�VFLQGpV�HQ�GHX[�GH�SDUW�HW�G
DXWUH�GH�OD�OLPLWH�GHV�GLVWULFWV�
/D� FRPSDUDLVRQ� HQWUH� SDUWHQDLUHV� �ILJXUH� ��� GHV� VXSHUILFLHV Î � FRQFHUQpHV� SDU� OHV� PDVVHV� G
HDX
VRXWHUUDLQH�� DLQVL� TXH� GHV� VXSHUILFLHV� PR\HQQHV�� SHUPHW� GH� PLHX[� VH� UHQGUH� FRPSWH� GH
O
KpWpURJpQpLWp�GX�GpFRXSDJH�UpDOLVp�

�����������������������������������������������
6 Dans Scaldit, on ne se contente pas seulement de décrire la géométrie des zones de recharge des masses d'eau. On veut aussi
étudier les modalités de cette recharge de manière à définir une "vulnérabilité" de la masse d'eau vis-à-vis des différentes
pressions.
7 Ce qui concerne 10 masses d'eau souterraine.
8 Il s'agit ici de superficies cumulées pour toutes les masses d'eau, ce qui dans le cas de masses d'eau superposées dépasse
largement la superficie du territoire. Suite au retrait d'une des masses d'eau en dernière minute ces chiffres ne sont pas tout à
fait exacts. Ils donnent néanmoins une idée suffisamment précise de la situation.
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6XSHUILFLH�GHV�PDVVHV�G
HDX�VRXWHUUDLQH
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)LJXUH����6XSHUILFLHV�GHV�PDVVHV�G
HDX�VRXWHUUDLQH�FRPSDUpHV�HQWUH�OHV�SDUWHQDLUHV�

$�O
pFKHOOH�GX�GLVWULFW��RQ�GpQRPEUH����PDVVHV�G
HDX�DSSDUWHQDQW�DX�VRFOH�KHUF\QLHQ��'H�ORLQ� OHV
SOXV�LPSRUWDQWHV�GH�FHV�PDVVHV�G
HDX�VRQW�FHOOHV�GHV�FDOFDLUHV�FDUERQLIqUHV��&HV�GHUQLHUV�IRUPHQW
XQ� DTXLIqUH� FRQWLQX� WUqV� SURGXFWLI� V
pWHQGDQW� HVVHQWLHOOHPHQW� VRXV� IRUPH� G
DTXLIqUH� OLEUH� HQ
:DOORQLH��SXLV�GHYHQDQW�FDSWLI�DX�GHOj�GHV� IURQWLqUHV��HQ�)UDQFH�HW�GDQV�XQH�PRLQGUH�PHVXUH�HQ
)ODQGUH��&HW�DTXLIqUH�HVW�GH�W\SH�ILVVXUp�j�NDUVWLTXH��(Q�:DOORQLH��LO�D�pWp�VpSDUp�HQ�GHX[�PDVVHV
GLVWLQFWHV� SRXU� WHQLU� FRPSWH� G
XQH� WHQGDQFH� j� OD� VXUH[SORLWDWLRQ� GDQV� VD� SDUWLH� VLWXpH� OH� SOXV� j
O
2XHVW��OH�ORQJ�GHV�IURQWLqUHV�IUDQoDLVHV�HW�IODPDQGHV�
/HV� DXWUHV�PDVVHV�G
HDX�GX� VRFOH� VRQW� GHV� DTXLIqUHV� VFKLVWR�JUpVHX[� HQ� JpQpUDO� SHX� SURGXFWLIV�
VDXI� OH� ORQJ� GX�PDVVLI� GX� %UDEDQW� �)ODQGUH� HW�:DOORQLH�� R�� OD� IUDQJH� G
DOWpUDWLRQ� GX� VRFOH� SHXW
SUpVHQWHU�GHV�SHUPpDELOLWpV�pOHYpHV�HW�DLQVL� FRQVWLWXHU�XQH� UHVVRXUFH� LPSRUWDQWH��SULQFLSDOHPHQW
VRXV�OHV�FUDLHV�
/D�PDMHXUH�SDUWLH�GHV�UHVVRXUFHV�HQ�HDX�VRXWHUUDLQH�GX�GLVWULFW�GH�O
(VFDXW�SURYLHQW�QpDQPRLQV�GHV
DTXLIqUHV� FUD\HX[� ����PDVVHV�G
HDX� DX� WRWDO�� ��� VL� O
RQ� FRPSWH� O
DTXLIqUH�PL[WH� GX� VRFOH� HW� GHV
FUDLHV��� SURSRUWLRQQHOOHPHQW� SOXV� pWHQGXV�� VXUWRXW� HQ� )UDQFH� VRXV� IRUPH� GH� QDSSHV� OLEUHV�� /HV
FUDLHV�VRQW�GHV�DTXLIqUHV�j�SRURVLWp�GH�ILVVXUHV�SRVVpGDQW�pJDOHPHQW�XQH�SRURVLWp�PDWULFLHOOH�QRQ
QpJOLJHDEOH� TXL� HQ� IDLW� G
H[FHOOHQWV� UpVHUYRLUV�� 'H� VXUFURvW�� GHV� SKpQRPqQHV� NDUVWLTXHV� VRQW
SUpVHQWV�SDU�HQGURLWV��IDYRULVDQW�OH�GUDLQDJH�GH�JUDQGHV�TXDQWLWpV�G
HDX��6RXV�FRXYHUWXUH�WHUWLDLUH�
OHV� FUDLHV� SHXYHQW� rWUH� FDSWLYHV� RX� VHPL�FDSWLYHV� �)ODQGUH� HW�:DOORQLH��� FH� TXL� OHXU� FRQIqUH� XQH
ERQQH�SURWHFWLRQ�FRQWUH�O
LQILOWUDWLRQ�GHV�FRQWDPLQDQWV�
/HV�DTXLIqUHV�SRUHX[�SURSUHPHQW�GLWV�VRQW�SUpVHQWV�VRXV�IRUPH�GH�FRXYHUWXUHV�VXUWRXW�DX[�3D\V�
%DV�HW�HQ�)ODQGUH��HW�GDQV�XQH�PRLQGUH�PHVXUH�GDQV�OH�1RUG�GH�OD�)UDQFH�HW�HQ�:DOORQLH��,OV�VRQW
OHV� SOXV� DERQGDQWV� HQ� QRPEUH� ���� PDVVHV� G
HDX� VRXWHUUDLQH�� PDLV� OHXUV� UHVVRXUFHV� VRQW
LPPLQHPPHQW�YDULDEOHV��FRPSWH�WHQX�GH� OHXU� IDLEOH�FRQWLQXLWp��GH� OHXUV� IDLEOHV�pSDLVVHXUV��GH� OD
WHQHXU�SDUIRLV� LPSRUWDQWH�HQ�DUJLOHV�HW�� OH� ORQJ�GX� OLWWRUDO��GH� O
LQWUXVLRQ�G
HDX�GH�PHU�VDOpH��/HV
DTXLIqUHV� OHV� SOXV� SURGXFWLIV� VRQW� FHX[� GHV� VDEOHV� GX� %UX[HOOLHQ� HQ� %HOJLTXH�� /HV� 3D\V�%DV
SRVVqGHQW�pJDOHPHQW�XQ�DTXLIqUH�VDEOHX[�LPSRUWDQW�HQ�SURIRQGHXU�
/HV�DTXLIqUHV�DOOXYLDX[�VRQW� UHODWLYHPHQW� UDUHV��HW� WUqV� ORFDOLVpV��GX� IDLW�GH� OD�SUpGRPLQDQFH�GHV
VpGLPHQWV� DUJLOHX[�� GDQV� OH� EDVVLQ� GH� O
(VFDXW� ��� PDVVHV� G
HDX� GLVWLQJXpHV� HQ� )ODQGUH��
FRQWUDLUHPHQW� j� FHOXL� GH� OD� 0HXVH�� &H� SRLQW� HVW� LPSRUWDQW� j� FRQVLGpUHU� GX� SRLQW� GH� YXH� GHV
pFKDQJHV� HQWUH� OHV� HDX[� VRXWHUUDLQHV� HW� OHV� HDX[� GH� VXUIDFH�� ,O� PRQWUH� TXH� O
HVVHQWLHO� GHV
UHVVRXUFHV�HQ�HDX�GX�GLVWULFW�QH�VRQW�SDV�VLWXpHV�OH�ORQJ�GH�O
(VFDXW�OXL�PrPH�PDLV�ELHQ�HQ�DPRQW�
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DX[�VRXUFHV�GHV�GLIIpUHQWV�EDVVLQV�TXL�FRQVWLWXHQW�OHV�DIIOXHQWV��&
HVW�GRQF�SULQFLSDOHPHQW�GDQV�FHV
VHFWHXUV�TX
LO�FRQYLHQGUD�G
pWXGLHU�SOXV�HQ�GpWDLO�O
HIIHW�GHV�SUHVVLRQV�

���� &DUDFWpULVDWLRQ� GHV� ]RQHV� GH� UHFKDUJH� HW� YXOQpUDELOLWp� GHV
PDVVHV�G
HDX�VRXWHUUDLQH

/D� GLUHFWLYH� FDGUH� GHPDQGH� G
HVWLPHU� OH� ULVTXH� SRXU� OHV� PDVVHV� G
HDX� VRXWHUUDLQH� GH� QH� SDV
DWWHLQGUH�OHV�REMHFWLIV��SULQFLSDOHPHQW�HQ�WHQDQW�FRPSWH�GHV�SUHVVLRQV��$ILQ�G
pYDOXHU� OHV� LPSDFWV
G�V�j�FHV�SUHVVLRQV��DFWXHOOHV�RX�IXWXUHV��LO�FRQYLHQW�GH�PLHX[�GpILQLU� OD�YXOQpUDELOLWp��HQ�G
DXWUHV
WHUPHV�OD�VXVFHSWLELOLWp��GH�OD�PDVVH�G
HDX�DX[�SUHVVLRQV�FRQVLGpUpHV�
/H�GLVWULFW�GH�O
(VFDXW�FRPSRUWH����PDVVHV�G
HDX�j�DTXLIqUH�OLEUH��GRQW����ORFDOHPHQW�FDSWLYHV�����
j�DTXLIqUH�FDSWLI��GRQW���ORFDOHPHQW�OLEUHV��HW���PDVVH�G
HDX�VXSHUILFLHOOH�
&HV� FKLIIUHV� SHUPHWWHQW� GH� VH� IDLUH� XQH� SUHPLqUH� LGpH� GH� OD� SURSRUWLRQ� GH� PDVVHV� G
HDX� TXL
QDWXUHOOHPHQW� EpQpILFLHQW� G
XQH� SURWHFWLRQ� HIILFDFH� FRQWUH� OHV� DJUHVVLRQV� FKLPLTXHV Ï �� ,O� FRQYLHQW
WRXWHIRLV�GH� UHVWHU�SUXGHQW�FDU� OHV�SURFHVVXV�G
DOLPHQWDWLRQ�GHV�QDSSHV� FDSWLYHV� VRQW�G
RUGLQDLUH
DVVH]�PDO�FRQQXV��6L�GDQV�FHUWDLQV�FDV�� OD�UHODWLRQ�HQWUH�XQH�SUHVVLRQ�HW�XQ�SUREOqPH�GH�TXDOLWp
SDUDvW�pYLGHQWH��GDQV�G
DXWUHV�FDV�� O
DEVHQFH�DFWXHOOH�GH�SUREOqPH�Q
HVW�SDV�XQH�UDLVRQ�VXIILVDQWH
SRXU�pFDUWHU�OH�ULVTXH�
'DQV�WRXV�OHV�FDV��OHV�FRXFKHV�TXL�FRQVWLWXHQW�OHV�]RQHV�GH�UHFKDUJH�GHV�DTXLIqUHV�MRXHQW�GRQF�XQ
U{OH� WUqV� LPSRUWDQW� FDU� FH� VRQW� HOOHV� TXL� VRQW� UHVSRQVDEOHV� GX� WUDQVIHUW�� HW� GH� O
DWWpQXDWLRQ
pYHQWXHOOH��GHV�SUHVVLRQV�YHUV�OD�PDVVH�G
HDX�VRXWHUUDLQH��ILJXUH����

327(17,$/�,03$&7

98/1(5$%,/,7<

35(6685(6
5,6.6

)LJXUH����3ULQFLSH�GH� OD�YXOQpUDELOLWp�HW�GX� WUDQVIHUW�GHV�SUHVVLRQV�GH� OD� VXUIDFH�HQ�GLUHFWLRQ�GHV
QDSSHV�HW�GHV�pFRV\VWqPHV��PRGLILp�G
DSUqV�)RVWHU��������

�����������������������������������������������
9 Il faut faire remarquer ici, et cela dépend de leur mode d'alimentation, que les aquifères captifs sont par contre parfois plus
fragiles sur le plan quantitatif.



h�#&B�#+!�)�i&B�( -$#5)�( P&@A'K/+-kj M5#&39fT-$P&38)�/&B�B�#&( @9/+-8j9';#&@+-.% /T'"( -�)CB�( !�)E';/^% j M+-$!$#&38)X]�l?( B�/+!�)C( m9/cJ;LKL&L8V6F&LnV$hEM9_

s o

,O�FRQYLHQW�GH�OHV�pWXGLHU�GH�IDoRQ�SOXV�GpWDLOOpH��SULQFLSDOHPHQW�ORUVTXH�OH�UpVHDX�GH�PHVXUH��GDQV
VRQ�pWDW�DFWXHO��QH�SHUPHW�SDV�HQFRUH�GH�GpFHOHU�GHV�SUREOqPHV�
,O�HVW�j�QRWHU�TXH�FHWWH�DSSURFKH�VHUD�OD�VHXOH�XWLOLVDEOH�GDQV�OH�FDV�R��O
RQ�VH�UHQGUD�FRPSWH�TXH
OHV�PR\HQV� j�PHWWUH� HQ�°XYUH� SRXU�PHWWUH� HQ� SODFH� XQ� UpVHDX� GH�PHVXUH� UHSUpVHQWDWLI� VHURQW
GLVSURSRUWLRQQpV�
&HW�DVSHFW�GH�OD�FDUDFWpULVDWLRQ�GHV�PDVVHV�G
HDX�VRXWHUUDLQH�DYDLW�MXVTX
DORUV�pWp�SHX�DERUGp�SDU
OHV� GLIIpUHQWV� SDUWHQDLUHV�� 8QH� DWWHQWLRQ� WRXWH� SDUWLFXOLqUH� OXL� D� pWp� SRUWpH� GDQV� OH� FDGUH� GHV
WUDYDX[�GH�6FDOGLW��FH�TXL�D�PHQp�j�OD�GpILQLWLRQ�G
XQH�PpWKRGRORJLH�VSpFLILTXH��&HWWH�PpWKRGRORJLH
HVW�EDVpH�VXU�OHV�GHX[�SULQFLSHV�VXLYDQWV�

��'pILQLU�OHV�FRPSDUWLPHQWV�HW�OHV�SDUDPqWUHV�OHV�SOXV�SHUWLQHQWV�SRXU�O
pYDOXDWLRQ�GH�OD
YXOQpUDELOLWp��&HV�SDUDPqWUHV��GH�PrPH�TXH�SOXVLHXUV�LQGLFDWHXUV��VRQW�HQ�RXWUH�FRQVLJQpV
GDQV�OD�EDQTXH�GH�GRQQpHV�$FFHVV��FI�FKDPSV�GH�OD�EDVH�GH�GRQQpHV�HQ�DQQH[H��

��'pILQLU�XQ�SURWRFROH�SHUPHWWDQW�G
DSSUpFLHU�GH�PDQLqUH�RSWLPDOH�OD�YXOQpUDELOLWp�GH�OD
PDVVH�G
HDX�HQ�IRQFWLRQ�GHV�FULWqUHV�SUpFLWpV�

$� FH� VWDGH�� SOXVLHXUV� DSSURFKHV� RQW� pWp� SURSRVpHV� RX� VRQW� j� O
pWXGH�� $XFXQ� FRQVHQVXV� Q
D
FHSHQGDQW� pWp� DGRSWp� YX� OH� JUDQG� QRPEUH� GH� GRQQpHV� QpFHVVDLUHV� HW� OD� ORQJXHXU� GHV
GpYHORSSHPHQWV� VFLHQWLILTXHV� TXL� Q
DXUDLHQW� SDV� pWp� FRPSDWLEOHV� DYHF� OHV� GpODLV� LPSRVpV� SRXU
UpDOLVHU�XQH�SUHPLqUH�pYDOXDWLRQ�GHV�ULVTXHV�
$X� VWDGH� DFWXHO� GHV� pYDOXDWLRQV�� OHV� VWDWLVWLTXHV� GH� YXOQpUDELOLWp� SRXU� OH� GLVWULFW� GRQQHQW� OHV
UpVXOWDWV�UHSULV�GDQV�OH�WDEOHDX���
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7DEOHDX����9XOQpUDELOLWp�DX[�SROOXWLRQV�GLIIXVHV�HW�SRQFWXHOOHV�GHV�PDVVHV�G
HDX�VRXWHUUDLQH��SDU
SDUWHQDLUH�

8Q� SHX� SOXV� G
���� GHV� PDVVHV� G
HDX� VRQW� GRQF� FRQVLGpUpHV� FRPPH� WUqV� YXOQpUDEOHV�� FH� TXL
FRUUHVSRQG�j�XQH�TXDQWLWp�PRLQGUH�TXH�FHOOH�GHV�DTXLIqUHV�OLEUHV�RX�VXSHUILFLHOV�����DX�WRWDO���GRQW
RQ�D�GLW�SUpFpGHPPHQW�TX
LOV�QH�EpQpILFLDLHQW�SDV�G
XQH�DXVVL�ERQQH�SURWHFWLRQ�TXH�OHV�DTXLIqUHV
FDSWLIV��/HV�DSSUpFLDWLRQV�GHV�SDUWHQDLUHV�QH�VRQW�VDQV�GRXWH�SDV�XQLIRUPHV�HW�YUDLVHPEODEOHPHQW
ELDLVpHV�SDU� OD�SULVH�HQ�FRPSWH�GHV�SUHVVLRQV�RX�FHOOH�GHV�LPSDFWV�GpMj�DYpUpV��G
R��OD�QpFHVVLWp
G
XQH�DSSURFKH�FRPPXQH�SOXV�ULJRXUHXVH�
(QILQ�� LO� HVW� XQ� GRPDLQH� SRXU� OHTXHO� QRXV� FRQVWDWRQV� XQ� YLGH� SUHVTXH� WRWDO�� F
HVW� FHOXL� GH� O
pWDW
TXDQWLWDWLI��/HV�REMHFWLIV�TXDQWLWDWLIV� VRQW�SDUWLFXOLqUHPHQW� LPSUpFLV�� ,O� FRQYLHQGUDLW�G
pYDOXHU�XQH
YXOQpUDELOLWp�DX[�SUHVVLRQV�WHOOHV�TXH�OHV�SUpOqYHPHQWV��FDSWDJHV���YRLUH�OD�UHFKDUJH�DUWLILFLHOOH��HW
FHOD� VDQV� GRXWH� VXU� EDVH� G
XQH� W\SRORJLH� �XQ� SUpOqYHPHQW� j� OD� VRXUFH� Q
D� SDV� OH�PrPH� LPSDFW
TX
XQ�SUpOqYHPHQW�SDU�SXLWV���,O�HQ�UHVVRUW�O
HVWLPDWLRQ�UHSULVH�GDQV�OH�WDEOHDX���
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7DEOHDX� ��� 9XOQpUDELOLWp� DX[� SUpOqYHPHQWV� HW� j� OD� UHFKDUJH� DUWLILFLHOOH� GHV� PDVVHV� G
HDX
VRXWHUUDLQH��SDU�SDUWHQDLUH�

/H�QRPEUH�LPSRUWDQW�GH�PDVVHV�G
HDX�SRXU�OHVTXHOOHV�DXFXQ�DYLV�QH�SHXW�HQFRUH�rWUH�GRQQp�UHIOrWH
ELHQ� OD� QpFHVVLWp� GH�PLHX[� GpILQLU� OHV� REMHFWLIV� HQ�PDWLqUH� G
pWDW� TXDQWLWDWLI�� &HWWH� VLWXDWLRQ� HVW
G
DLOOHXUV� OLpH� DYHF� OH� SRLQW� TXL� YD� VXLYUH� SXLVTX
XQH� PDVVH� G
HDX� HVW� GLWH� HQ� PDXYDLV� pWDW
TXDQWLWDWLI� ORUVTXH�VHV�IOX[�VRQW�WHOV�TX
LOV�FRPSURPHWWHQW� OH�ERQ�pWDW�TXDOLWDWLI�HW�pFRORJLTXH�GHV
HDX[�GH�VXUIDFH�

/HV�PpWKRGHV�XWLOLVpHV�SDU�FKDFXQ�GHV�SDUWHQDLUHV�VRQW�GpFULWHV�FL�GHVVRXV�

������ )UDQFH

,O�HVW�PDLQWHQDQW�DGPLV�TXH�OD�YXOQpUDELOLWp�G¶XQH�QDSSH�HVW�XQ�FDUDFWqUH�LQWULQVqTXH�GH�OD�QDSSH
HW� GH� VRQ� HQYLURQQHPHQW� DTXLIqUH�� ,O� V¶DJLW� GRQF� G¶DSSUpFLHU� OD� FDSDFLWp� SOXV� RX�PRLQV� IRUWH� GX
VRXV�VRO�j�V¶RSSRVHU�j�OD�SHUFRODWLRQ�GH�SROOXDQWV�VXVFHSWLEOHV�GH�GpJUDGHU� OD�QDSSH��,O�\�D�GRQF�
GDQV�FHV�FRQGLWLRQV��XQH�YXOQpUDELOLWp�SDU�W\SH�GH�PROpFXOH�SROOXDQWH�

'DQV�OH�FDGUH�GH�OD�'&(��HW�GDQV�O¶DSSURFKH�LQLWLDOH��XQH�VLPSOLILFDWLRQ�LPSRUWDQWH�HVW�UpDOLVpH��(Q
HIIHW��RQ�GLVWLQJXHUD�XQH�QDSSH�QRQ�YXOQpUDEOH�G¶XQH�QDSSH�YXOQpUDEOH�HQ�H[DPLQDQW�OD�FDSDFLWp�RX
QRQ�GX�VRXV�VRO�j�V¶RSSRVHU�RX�QRQ�DX[�WUDQVIHUWV�YHUWLFDX[�GH�SROOXDQWV�j�XQH�pFKHOOH�KXPDLQH�
(Q�G¶DXWUHV�WHUPHV��XQH�QDSSH�QRQ�YXOQpUDEOH�GLVSRVH�DX�GHVVXV�G¶HOOH�G¶XQH�FRXFKH�DUJLOHXVH�RX
LPSHUPpDEOH�VXIILVDPPHQW�pSDLVVH�SRXU�OD�SURWpJHU�GXUDEOHPHQW��'DQV�OH�FDV�FRQWUDLUH��OD�QDSSH
HVW�FRQVLGpUpH�FRPPH�YXOQpUDEOH�

������ 5pJLRQ�ZDOORQQH

3OXVLHXUV� PpWKRGHV� GH� FDUWRJUDSKLH� GH� OD� YXOQpUDELOLWp� VRQW� DFWXHOOHPHQW� HQ� FRXUV� G
pWXGH� HQ
:DOORQLH�HW�WHVWpHV�SDU�GLIIpUHQWHV�XQLYHUVLWpV�GH�OD�UpJLRQ�
'DQV�O
XQH�GH�FHV�PpWKRGHV��OH�FRQFHSW�GH�YXOQpUDELOLWp�D�pWp�UpH[DPLQp�HW�XQH�QRXYHOOH�GpILQLWLRQ
D�pWp�SURSRVpH��UHSRVDQW�VXU�GHV�FULWqUHV�SK\VLTXHV�VLPSOHV�UHIOpWDQW� OD�PRELOLWp�GHV�SROOXDQWV�HW
OHV�ULVTXHV�DVVRFLpV�SRXU� OD�UHVVRXUFH�HQ�HDX��&HWWH�PpWKRGH�UHVWH�FRPSDWLEOH�DYHF� OHV�SULQFLSHV
pGLFWpV� GDQV� OH� SURMHW� HXURSpHQ� &267� ����� /H� SULQFLSH� GH� OD� PpWKRGH� HVW� G
pYDOXHU� GDQV� XQ
SUHPLHU� WHPSV� OD� GDQJHURVLWp� GH� OD� VXUIDFH� HQ� IRQFWLRQ� GHV� FRQGLWLRQV� GH� UXLVVHOOHPHQW� HW
G
LQILOWUDWLRQ��'DQV�XQ�VHFRQG�WHPSV��RQ�pYDOXH�O
DWWpQXDWLRQ�GH�FH�GDQJHU�SDU�OH�PLOLHX�VRXWHUUDLQ�
&HWWH� PpWKRGH� SHUPHW� G
pYDOXHU� OHV� WHPSV� GH� WUDQVIHUW� YHUV� OD� QDSSH� TXHO� TXH� VRLW� OH� SRLQW
FRQVLGpUp�HQ�VXUIDFH�
8QH�DXWUH�RULHQWDWLRQ�HVW�SOXV�D[pH�VXU�OH�WUDQVIHUW�GHV�SROOXDQWV�DX�WUDYHUV�GH�OD�]RQH�QRQ�VDWXUpH
WHQDQW� FRPSWH�GH� OD�PpWKRGH�'5$67,&��&HWWH� GHUQLqUH� HVW� HQ� RXWUH�PRGLILpH� HQ� WHQDQW� FRPSWH
SOXV�ULJRXUHXVHPHQW�G
XQ�IDFWHXU�G
DWWpQXDWLRQ�VSpFLILTXH�GX�SROOXDQW�
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4XRL� TX
LO� HQ� VRLW�� DXFXQH� PpWKRGH� Q
HVW� DFWXHOOHPHQW� RSWLPLVpH� SRXU� O
HQVHPEOH� GX� WHUULWRLUH
ZDOORQ��3RXU�FHWWH�UDLVRQ��OD�GpPDUFKH�LQLWLDOH�D�VHXOHPHQW�FRQVLVWp�j�XWLOLVHU�GHV�SURWRFROHV�EDVpV
VXU�OHV�GLUHV�GHV�H[SHUWV��/D�ILJXUH�FL�GHVVRXV��ILJXUH����PRQWUH�XQ�H[HPSOH�GH�SURWRFROH�XWLOLVp�

/D�PDVVH�G¶HDX�HVW�HOOH�FRXYHUWH�SDU�XQH
FRXFKH�LPSHUPpDEOH"

/D�PDVVH�G¶HDX�HVW�HOOH�DX�PLQLPXP
HQ�WURLVLqPH�SRVLWLRQ�YHUWLFDOHPHQW"

/D�PDVVH�G¶HDX�HVW�HOOH�DX
PLQLPXP�HQ�GHX[LqPH�SRVLWLRQ

YHUWLFDOHPHQW" /D�PDVVH�G¶HDX�HVW�HOOH�HQ
FRQWDFW�K\GUDXOLTXH�DYHF�GHV

DTXLIqUHV�VXSHUILFLHOV
5pDOLVHU�XQH�pYDOXDWLRQ�GpWDLOOpH�GH�OD
YXOQpUDELOLWp�DX[�SROOXWLRQV�GLIIXVHV�HW
SRQFWXHOOHV�HQ�WHQDQW�FRPSWH�GH��
��O�¶LQILOWUDWLRQ
��OH�VRO�HW�VRXV�VRO
��OD�]RQH�QRQ�VDWXUpH
��OD�]RQH�VDWXUpH

2XL

1RQ
2XL

1RQ

1RQ

2XL

1RQ
2XL

0DVVH�G¶HDX
QRQ�YXOQpUDEOH

0DVVH�G¶HDX
YXOQpUDEOH

<�D�W�LO�GHV�pYLGHQFHV�GH
FRXUW�FLUFXLWV"�6L�RXL�
UpDOLVHU�XQH�pYDOXDWLRQ

GpWDLOOpH�GH�OD�YXOQpUDELOLWp
SRXU�OHV�SROOXWLRQV

SRQFWXHOOHV�VHXOHPHQW
1RQ

2XL

)LJXUH����([HPSOH�GH�SURWRFROH�XWLOLVp�SRXU�GpILQLU�OD�YXOQpUDELOLWp�GHV�PDVVHV�G
HDX�VRXWHUUDLQH�

������ 5pJLRQ�GH�%UX[HOOHV�&DSLWDOH

������� 0pWKRGH�G¶HVWLPDWLRQ�GH�OD�YXOQpUDELOLWp

&RPPH�LO�Q¶H[LVWDLW�SDV�GH�UpHOV�EHVRLQV��DXFXQH�pWXGH�Q¶D�MXVTX¶j�SUpVHQW�pWp�IDLWH�FRQFHUQDQW�OD
YXOQpUDELOLWp�GHV�QDSSHV�HQ�UpJLRQ�EUX[HOORLVH��/HV�FDSWDJHV�G¶HDX�SRWDEOH�GDQV�OH�%UX[HOOLHQ�VRQW
HQ�HIIHW�WUqV�IDLEOHV�SXLVTX¶LOV�QH�UHSUpVHQWHQW�TXH����GH�OD�FRQVRPPDWLRQ�HQ�HDX�GH�GLVWULEXWLRQ�
'H�SOXV�� LOV� VRQW� ORFDOLVpV� GDQV� GHV� ]RQHV� ERLVpHV� SUpVHQWDQW� GHV� ULVTXHV� OLPLWpV� GH� SROOXWLRQ� HW
VLWXpHV�HQ�DPRQW�GH�OD�]RQH�XUEDLQH��'¶DXWUH�SDUW��OHV�YROXPHV�FDSWpV�j�GHV�ILQV�LQGXVWULHOOHV�VRQW
pJDOHPHQW�SHX�LPSRUWDQWV�HW�RQW�WHQGDQFH�j�GLPLQXHU�G¶DQQpH�HQ�DQQpH�
/¶HVWLPDWLRQ�GH�OD�YXOQpUDELOLWp�VH�IHUD�GRQF�SDU�MXJHPHQW�G¶H[SHUW�
(OOH�VHUD�UHYXH�GDQV�OHV�DQQpHV�j�YHQLU��VXU�EDVH�GHV�UpVXOWDWV�G¶pWXGHV�TXL�VHURQW�HQWDPpHV�GqV
VHSWHPEUH������HW�TXL�FRQFHUQHURQW�G¶DERUG�OD�PDVVH�G¶HDX�%���GHV�VDEOHV�EUX[HOOLHQV�

������� 9XOQpUDELOLWp�DX[�SUpOqYHPHQWV�HW�j�OD�UHFKDUJH�DUWLILFLHOOH

$� O¶KHXUH� DFWXHOOH�� OHV� GLIIpUHQWHV� PDVVHV� G¶HDX� GH� OD� UpJLRQ� EUX[HOORLVH� VRQW� GDQV� XQ� pWDW
TXDQWLWDWLI�VDWLVIDLVDQW�
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'DQV�OHV�DQQpHV�j�YHQLU��RQ�SHXW�V¶DWWHQGUH�j�FH�TXH�OHV�SUpOqYHPHQWV�HQ�HDX�GH�GLVWULEXWLRQ�DLQVL
TX¶j� XVDJH� LQGXVWULHO� VRLHQW� SOXW{W� GpFURLVVDQWV�� /D� YXOQpUDELOLWp� HW� OH� ULVTXH� UpVXOWDQW� GH
SUpOqYHPHQWV�SOXV�LPSRUWDQWV�QH�VHURQW�GRQF�SDV�HVWLPpV�
'¶DXWUH� SDUW�� FRPPH� DXFXQ� SURMHW� GH� UHFKDUJH� DUWLILFLHOOH� Q¶H[LVWH� DFWXHOOHPHQW� HW� QH� VH� MXVWLILH
SRXU�O¶DYHQLU��OD�YXOQpUDELOLWp�HW�OH�ULVTXH�HQ�UpVXOWDQW�QH�VRQW�SDV�QRQ�SOXV�HQYLVDJpV�

������� 9XOQpUDELOLWp�DX[�SROOXWLRQV�HQ�PLOLHX�XUEDLQ

8Q�GHV� FULWqUHV�G¶pYDOXDWLRQ�GH� OD�YXOQpUDELOLWp�HVW� OD� IDFLOLWp�HW� OD� UDSLGLWp� VXLYDQW� OHVTXHOOHV� GHV
PDWLqUHV�SROOXDQWHV�G¶RULJLQH�VXSHUILFLHOOH�SHXYHQW�DWWHLQGUH�O¶HDX�VRXWHUUDLQH�
(Q�PLOLHX�XUEDLQ��HQ� UDLVRQ�GX�SRXUFHQWDJH� pOHYp�GH� ]RQHV� LPSHUPpDEOHV� HW� pJRXWWpHV�� RQ�SHXW
FRQVLGpUHU� TXH�� G¶XQH� SDUW� XQH� SDUWLH� GHV� SROOXDQWV� HVW� pYDFXpH� SDU� O¶pJRXWWDJH� HW� TXH�� G¶DXWUH
SDUW��HQ�UDLVRQ�GH�OD�UpGXFWLRQ�GH�O¶LQILOWUDWLRQ��OH�WUDQVIHUW�GHV�SROOXDQWV�YHUV�O¶HDX�VRXWHUUDLQH�HVW
UDOHQWL��j�FRQGLWLRQ�WRXWHIRLV�TXH�OHV�IXLWHV�GX�UpVHDX�GH�GLVWULEXWLRQ�RX�G¶pJRXWWDJH�QH�FRPSHQVHQW
SDV�OD�UpGXFWLRQ�GH�O¶LQILOWUDWLRQ��
2Q� SRXUUDLW� GRQF� FRQFOXUH� j� XQH� YXOQpUDELOLWp� LQWULQVqTXH� PRLQGUH� GHV� QDSSHV� VRXWHUUDLQHV� HQ
PLOLHX�XUEDLQ�
$X�VWDGH�DFWXHO��IDXWH�G¶pWXGHV�HW�G¶XQ�QRPEUH�VXIILVDQW�GH�PHVXUHV��FHV�K\SRWKqVHV�QH�SHXYHQW
rWUH�YpULILpHV�HQ�UpJLRQ�EUX[HOORLVH�

������ 5pJLRQ�IODPDQGH

9XOQpUDELOLWp�DX[�SROOXWLRQV

/D�)ODQGUH�GLVSRVDLW�G
XQH�SUHPLqUH�HVTXLVVH�GH�FDUWRJUDSKLH�DX����������GH� OD�YXOQpUDELOLWp�GH
VRQ�WHUULWRLUH�GDWDQW�GH�������&HWWH�YXOQpUDELOLWp�HVW�GLYLVpH�HQ���FODVVHV�VXU�EDVH�GH�

� /D�QDWXUH�GH�O
DTXLIqUH�
� /D�FRXYHUWXUH�PHXEOH�
� /
pSDLVVHXU�GH�OD�]RQH�QRQ�VDWXUpH�

&HV�FRQFHSWV�Q
RQW�SDV�HQFRUH�pWp�DFWXDOLVpV�PDLV�OD�5pJLRQ�IODPDQGH�D�HQWUHWHPSV�pWXGLp�SOXV�HQ
GpWDLO� OD�QDWXUH�GH� OD� FRXYHUWXUH�PHXEOH�� /HV�JUDSKLTXHV�HW� WDEOHDX[�HQ�DQQH[H� UHSUHQQHQW��SDU
PDVVH�G
HDX��OHV�GRQQpHV�FRQFHUQDQW�FHWWH�FRXYHUWXUH�

9XOQpUDELOLWp�DX[�SUpOqYHPHQWV

/D�5pJLRQ�IODPDQGH�D�pYDOXp�OD�UHFKDUJH�GHV�PDVVHV�G
HDX�VRXWHUUDLQHV�GH�OD�PDQLqUH�VXLYDQWH�
3RXU� OD�)ODQGUH�� OD� UHFKDUJH�D�pWp�GpILQLH� VXU� OD�EDVH�GX�PRGqOH� µ:HW6SDVV¶�� � /HV� UpVXOWDWV� VRQW
H[SULPpV�HQ�PP�GH�SUpFLSLWDWLRQV�SDU�DQ���/HV�PDVVHV�G¶HDX�VRXWHUUDLQHV�SKUpDWLTXHV�HQ�)ODQGUH
QH�VRQW�SDV�FRQVWLWXpHV�SDUWRXW�GHV�PDVVHV�G¶HDX�OHV�SOXV�VXSHUILFLHOOHV��3RXU�FHWWH�UDLVRQ��RQ�V¶HVW
EDVp��SRXU� FKDTXH�PDVVH�G¶HDX�� VXU� OD�SDUWLH�SUpVHQWH�HQ� VXUIDFH�� FRPPH�GDQV� O¶H[HPSOH� GH� OD
ILJXUH���

)LJXUH����(YDOXDWLRQ�GH�OD�UHFKDUJH�GHV�PDVVHV�G¶HDX�SKUpDWLTXH

0(62�

0(62�

3KUpDWLTXH
HQ�VXUIDFH
���

3KUpDWLTXH

3KUpDWLTXH�HQ�VXUIDFH
�����
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3RXU�FKDTXH�SDUWLH�GH� OD�VXUIDFH��RQ�D�GpILQL� OD� UHFKDUJH�� �8QH� UHFKDUJH�PR\HQQH�HQ�PP��SRXU
FHWWH�SDUWLH��HVW�GpILQLH���(WDQW�GRQQp�TXH�OHV�TXDQWLWpV�SUpOHYpHV�VRQW�pJDOHPHQW�LQGLTXpHV�HQ�PP
SRXU� WRXWH� OD�PDVVH�G¶HDX�� LO� HVW�QpFHVVDLUH�GH� UpSDUWLU� OD� UHFKDUJH� VXU� O¶HQVHPEOH� GH� OD�PDVVH�
3RXU�FHWWH�UDLVRQ��RQ�XWLOLVH�OH�UDSSRUW�HQWUH�OD�SDUWLH�HQ�VXUIDFH�HW�OD�PDVVH�WRWDOH��j�PXOWLSOLHU�SDU
OD�UHFKDUJH�

$LQVL�� SRXU� XQH�PDVVH� ��� ����PP� j� ����� GRQQHQW� GRQF� XQH� UHFKDUJH� GH� ���PP� UpSDUWLH� VXU
O¶HQVHPEOH� GH� OD� PDVVH�� � 3RXU� OD� PDVVH� ��� ���� PP� GH� SUpFLSLWDWLRQV� j� � ���� �� pJDOHQW� XQH
UHFKDUJH�GH�����PP�UpSDUWLH�VXU�O¶HQVHPEOH�GH�OD�PDVVH�

/HV�GRQQpHV��HQ�YHUVLRQ�DEUpJpH��VRQW�OHV�VXLYDQWHV��WDEOHDX����

Masse d’eau complète Partie
superficielle km²

Moyenne sur
la partie super-
ficielle, mm

MES complète km² Rapport
superf./total.

Recharge totale
MESl

BLKS_0160_GWL_1s 452 190 452 100% 190
BLKS_0400_GWL_1s 588 179 891 66% 118
BLKS_0600_GWL_1 362 207 650 56% 116
BLKS_1000_GWL_1s 150 148 618 24% 36
CKS_0200_GWL_1 3419 267 3419 100% 267
CKS_0250_GWL_1 239 238 239 100% 238
CVS_0100_GWL_1 2093 188 2145 98% 184
CVS_0160_GWL_1 1859 229 1859 100% 229
CVS_0600_GWL_1 571 248 852 67% 166
CVS_0800_GWL_1 315 230 394 80% 184
CVS_0800_GWL_3 833 186 834 100% 186
KPS_0120_GWL_1 197 126 197 100% 126
KPS_0120_GWL_2 48 184 48 100% 184
KPS_0160_GWL_1 623 86 821 76% 65
KPS_0160_GWL_2 43 155 90 47% 73
KPS_0160_GWL_3 197 130 197 100% 130
7DEOHDX����5HFKDUJH�GHV�PDVVHV�G¶HDX�VRXWHUUDLQHV

&RPPH�UHFKDUJH�SULQFLSDOH��RQ�D�FKRLVL� OHV�SUpFLSLWDWLRQV��SRXU�DXWDQW�TXH�FHOOHV�FL� UHSUpVHQWHQW
SOXV�GH�������GRPLQDQW�UHFKDUJH���SUHFLSLWDWLRQ��
'DQV� OH�FDV�FRQWUDLUH��RX� VL� OD�PDVVH�G¶HDX�VRXWHUUDLQH�HVW� WRWDOHPHQW� UHFRXYHUWH�SDU�XQH�DXWUH
PDVVH�G¶HDX��RQ�LQGLTXH��³RWKHU�JZE´���6RXV�³UHFKDUJH´��RQ�PHQWLRQQH�OHV�SUpFLSLWDWLRQV�PHVXUpHV
RX�RQ�LQGLTXH�³�´�

������ 3D\V�%DV

$XFXQH�PpWKRGH�VSpFLILTXH�Q
D�HQFRUH�pWp�GpYHORSSpH�FRQFHUQDQW�FH�SRLQW�

(Q�WRXWH�ULJXHXU��LO�FRQYLHQGUDLW�GH�GpILQLU�SOXVLHXUV�W\SHV�GH�YXOQpUDELOLWp�VHORQ�OH�W\SH�GH�SUHVVLRQ
HQ� MHX� �SROOXWLRQ� GLIIXVH� RX� SROOXWLRQ� SRQFWXHOOH��� FDU� OD� VXVFHSWLELOLWp� GHV� DTXLIqUHV� HVW� DXVVL
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GpSHQGDQWH�GH� OD�PDQLqUH�GRQW� OH�SROOXDQW�HVW� LQWURGXLW�GDQV� OH�PLOLHX z�Ù ��&HW�DVSHFW�HVW� VRXYHQW
QpJOLJp��,O�HVW�G
DLOOHXUV�SDUIRLV�WUqV�GLIILFLOH�G
DVVRFLHU�XQH�SUHVVLRQ�GRQQpH�j�O
XQ�RX�O
DXWUH�PRGH
G
LQILOWUDWLRQ�GX�SROOXDQW�

���� ,GHQWLILFDWLRQ� GHV� PDVVHV� G
HDX� VRXWHUUDLQH� GRQW� GpSHQGHQW
GHV� pFRV\VWqPHV� G
HDX� GH� VXUIDFH� RX� GHV� pFRV\VWqPHV
WHUUHVWUHV�DVVRFLpV

$XFXQH�GpPDUFKH�FRPPXQH�Q
D�HQFRUH�pWp�DGRSWpH�SRXU�FH�TXL�FRQFHUQH�FH�SRLQW�GH�OD�GLUHFWLYH�
/
pWDW� DFWXHO� GHV� GpPDUFKHV� UHVSHFWLYHV� HVW� UpVXPp� GDQV� OH� WDEOHDX� VXLYDQW� �WDEOHDX� ���� 2Q
GLVWLQJXH�GHX[�W\SHV�G
DSSURFKHV��SDUIRLV�FRPELQpHV��/D�SUHPLqUH� WLHQW�FRPSWH�GH� O
H[LVWHQFH�GH
]RQHV�SURWpJpHV���/D�VHFRQGH�IDLW�DSSHO��VRLW�DX[�FRQQDLVVDQFHV�K\GURJpRORJLTXHV��pFKDQJHV�HQWUH
OHV�HDX[�VRXWHUUDLQHV�HW�OHV�HDX[�GH�VXUIDFH���VRLW�j�GHV�FULWqUHV�pFRORJLTXHV�
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7DEOHDX����&ULWqUHV�XWLOLVpV�SRXU�O
LGHQWLILFDWLRQ�GHV�PDVVHV�G
HDX�VRXWHUUDLQH�GRQW�GpSHQGHQW�GHV
pFRV\VWqPHV�G
HDX�GH� VXUIDFH�RX�GHV�pFRV\VWqPHV� WHUUHVWUHV�DVVRFLpV��SDU�SDUWHQDLUH� �OHV� ]RQHV
1DWXUD������FRPSUHQQHQW� OHV�]RQHV�GH�SURWHFWLRQ�VSpFLDOH� UHODWLYHV�j� OD�GLUHFWLYH�2LVHDX[�HW� OHV
]RQHV�VSpFLDOHV�GH�FRQVHUYDWLRQ�UHODWLYHV�j�OD�GLUHFWLYH�+DELWDWV��

/HV�PpWKRGHV�HPSOR\pHV�SDU�FKDTXH�SDUWHQDLUH�VRQW�H[SOLFLWpHV�FL�GHVVRXV�

�����������������������������������������������
10 On distingue habituellement la vulnérabilité intrinsèque, indépendante des propriétés du polluant considéré, de la
vulnérabilité spécifique qui tient compte de la nature du polluant.
11 La méthode est actuellement testée sur la masse d'eau des craies de la Haine.
12 La méthode est actuellement testée dans le bassin du Démer avant d'être appliquée systématiquement.



h�#&B�#+!�)�i&B�( -$#5)�( P&@A'K/+-kj M5#&39fT-$P&38)�/&B�B�#&( @9/+-8j9';#&@+-.% /T'"( -�)CB�( !�)E';/^% j M+-$!$#&38)X]�l?( B�/+!�)C( m9/cJ;LKL&L8V6F&LnV$hEM9_

s y

������ )UDQFH

/H�EDVVLQ�$UWRLV�3LFDUGLH�HVW�WUqV�ULFKH�HQ�HDX�VRXWHUUDLQH�JUkFH�j�O¶H[LVWHQFH�G¶XQ�VRXV�VRO�SRUHX[
VXU�XQH�PDMHXUH�SDUWLH�GH�VRQ�WHUULWRLUH��/D�FUDLH�HVW�O¶DTXLIqUH�SULQFLSDO�HQ�VXSHUILFLH��OD�QDSSH�GH
OD�FUDLH�pWDQW�OD�UHVVRXUFH�HQ�HDX�SRWDEOH�G¶LPSRUWDQFH�UpJLRQDOH��'¶DXWUHV�DTXLIqUHV�GH�SOXV�IDLEOHV
pWHQGXHV�H[LVWHQW�GDQV�OH�%RXORQQDLV��PDLV�DXVVL�HQ�)ODQGUHV�RFFLGHQWDOHV�

/D�FDUDFWpULVDWLRQ�G¶pFKDQJHV�HQWUH�XQ�FRXUV�G¶HDX�HW�XQH�QDSSH�SHXW�V¶DSSURFKHU�GH�GLIIpUHQWHV
IDoRQV���O¶DQDO\VH�GX�FRQWH[WH�K\GURJpRORJLTXH��GHV�FDUDFWpULVWLTXHV�K\GUDXOLTXHV�GHV�FRXUV�G¶HDX�
RX�HQILQ�SDU�O¶DQDO\VH�GH�O¶pYROXWLRQ�VDLVRQQLqUH�GHV�QLYHDX[�G¶HDX�RX�GH�GpELWV�
'¶HPEOpH��O¶H[DPHQ�GH�OD�GHQVLWp�GHV�FRXUV�G¶HDX�UHQVHLJQH�VXU�OHV�SOXV�RX�PRLQV�IRUWHV�FDSDFLWpV
G¶LQILOWUDWLRQ�GX� VRXV�VRO�� $LQVL�� RQ� QRWH� TXH� OD� GHQVLWp� GX� UpVHDX� K\GURJUDSKLTXH� HVW� QHWWHPHQW
SOXV� LPSRUWDQWH� GDQV� OHV� VHFWHXUV� j� VRXV�VRO� LPSHUPpDEOH� �� %RXORQQDLV�� )ODQGUH� LQWpULHXUH� RX
PDULWLPH�� 'DQV� OHV� VHFWHXUV� FUD\HX[� �6RPPH�� $UWRLV�� &DPEUpVLV�� OHV� IOHXYHV� HW� ULYLqUHV� RQW
EHDXFRXS�PRLQV�G¶DIIOXHQWV��O¶LQILOWUDWLRQ�GHV�SUpFLSLWDWLRQV�GRPLQDQW�OH�UXLVVHOOHPHQW�

������� $QDO\VH�GX�FRQWH[WH�K\GURJpRORJLTXH

/¶H[DPHQ�GX� FULWqUH� K\GURJpRORJLTXH�SRXU� DSSUpFLHU� OHV� UHODWLRQV� QDSSHV�ULYLqUHV� Q¶D� LFL� GH� VHQV
TXH�GDQV�OH�VHFWHXU�GH�OD�QDSSH�GH�OD�FUDLH��GpMj�GpILQL�SOXV�KDXW�
(Q�HIIHW��O¶LQWHUSUpWDWLRQ�GH�OD�FDUWH�SLp]RPpWULTXH�GH�OD�QDSSH�GH�OD�FUDLH�SHUPHW�GH�GLVWLQJXHU�OHV
GLUHFWLRQV� G¶pFRXOHPHQW� GH� O¶HDX� VRXWHUUDLQH� �� RQ� FRQVWDWH� TXH� OHV� OLJQHV� GH� FRXUDQW� DLQVL
LQGLYLGXDOLVpHV�VH�GLULJHQW�VXU�OHV�SRLQWV�OHV�SOXV�EDV��WHOOHV�OHV�YDOOpHV�GH�OD�6RPPH��GH�O¶$XWKLH��GH
OD� &DQFKH�� /HV� FRXUV� G¶HDX� VRQW� GRQF� HQ� SRVLWLRQ� GH� GUDLQDJH�� HW� UHSUpVHQWHQW� O¶H[XWRLUH� GH
O¶pFRXOHPHQW�GH�OD�QDSSH�GH�OD�FUDLH�
$FFHVVRLUHPHQW�� OHV� OLJQHV� LVRSLq]H� RX� LVR� DOWLWXGH� GH� OD� QDSSH� GHVVLQHQW� GHV� EDVVLQV� YHUVDQWV
VRXWHUUDLQV�GRQW�RQ�SHUoRLW�TX¶LOV�VRQW�LFL�WUqV�SHX�GLIIpUHQWV�GHV�EDVVLQV�YHUVDQWV�WRSRJUDSKLTXHV�
/H� EDVVLQ� YHUVDQW� VXSHUILFLHO� HVW� GRQF� LFL� LQGLVVRFLDEOH� GX� EDVVLQ� YHUVDQW� VRXWHUUDLQ� GDQV
O¶DSSUpFLDWLRQ�GX�F\FOH�ORFDO�GH�O¶HDX�

������� $QDO\VH�GX�FRQWH[WH�K\GUDXOLTXH�GHV�FRXUV�G¶HDX

/¶DQDO\VH�GHV�UpVXOWDWV�GHV�PHVXUHV�K\GURPpWULTXHV�PRQWUH� OD�JUDQGH�UpJXODULWp�GHV�FRXUV�G¶HDX
DOLPHQWpV� SDU� OHV� QDSSHV�� /D� 6RPPH� GLVSRVH� G¶XQ� UpJLPH� WUqV� UpJXOLHU� GH� ��� Pñ�V�� OHV� FUXHV
DWWHLJQDQW� ��� j� ��� Pñ�V� ����� Pñ�V� HQ� $YULO� ������� 'DQV� OHV� EDVVLQV� YHUVDQWV� GpSRXUYXV� GHV
FRXFKHV�DTXLIqUHV�LPSRUWDQWHV��OHV�FRXUV�G¶HDX�RQW�GHV�UpJLPHV�EHDXFRXS�SOXV�YDULDEOHV��DYHF�GHV
FUXHV�GH�FRXUWH�GXUpH�PDLV�SRXYDQW�rWUH�YLROHQWHV�OLpHV�j�OD�VRXGDLQHWp�GHV�SOXLHV�G¶RUDJH��&¶HVW�OH
FDV�GHV�UpJLRQV�GX�%RXORQQDLV��R��RQW�G¶DLOOHXUV�pWp�PLV�HQ�SODFH�GHV�V\VWqPHV�G¶DOHUWH�GH�FUXHV��/H
:LPHUHX[��SHWLW� IOHXYH�F{WLHU�GX�%RXORQQDLV�H[SULPH�FHWWH� UpDOLWp�j� O¶H[WUrPH��SXLVTXH�VRQ�GpELW
YDULH� GH��� j���Pñ�V� HQ� O¶DEVHQFH� G¶XQH� QDSSH� TXL� SHUPHWWUDLW� GH� VRXWHQLU� VRQ� GpELW� HQ� SpULRGH
VqFKH�

������� $QDO\VH�GHV�FKURQLTXHV�GH�SLp]RPpWULH�HW�GH�GpELW�GX�FRXUV�G¶HDX

6L�RQ�FRPSDUH�XQH�FKURQLTXH�GH�SOXLH�HIILFDFH�j�OD�YDULDWLRQ�VDLVRQQLqUH�GH�O¶DOWLWXGH�GH�OD�QDSSH�GH
OD� FUDLH� HQ� XQ� SRLQW� G¶REVHUYDWLRQ� SURFKH�� RQ� FRQVWDWH� TXH� OH� SLF� GH� SOXLH� HIILFDFH� �-DQYLHU�� HVW
GpFDOp� GX� SLF� SLp]RPpWULTXH� �0DUV�� GH� SOXV� GH� GHX[�PRLV�� FH� TXL�PDWpULDOLVH� OD� SURJUHVVLRQ� GH
O¶RQGH�GH�SUHVVLRQ�GX�VRO�YHUV�OD�QDSSH��/HV�pWLDJHV�VRQW�DLQVL�REVHUYpV�HQ�2FWREUH�1RYHPEUH��HW
OHV� KDXWHV� HDX[� GH� QDSSH� HQ� 0DUV� $YULO�� /¶DQDO\VH� GHV� K\GURJUDPPHV� GH� FRXUV� G¶HDX� HVW� j
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UDSSURFKHU�GH�FHV�REVHUYDWLRQV��
8Q�UpJLPH�GH�FRXUV�G¶HDX�R��OD�FUXH�V¶REVHUYH�HQ�-DQYLHU�)pYULHU��SpULRGH�G¶LQWHQVLWp�PD[LPDOH�GH
OD�SOXLH�HIILFDFH�� LQGLTXH�XQH�SUpGRPLQDQFH�GX� UXLVVHOOHPHQW� GH� VXUIDFH� HQ� WHUPH�G¶DOLPHQWDWLRQ
�<VHU��:LPHUHX[��6DPEUH��
$�O¶RSSRVp��XQH�FUXH�GH�0DUV�$YULO�PRQWUH�TXH�F¶HVW�O¶H[XUJHQFH�GH�OD�QDSSH�TXL�HVW�j�O¶RULJLQH�GH
O¶DOLPHQWDWLRQ�GX�FRXUV�G¶HDX��6RPPH��&DQFKH��$XWKLH��(VFDXW��/\V�DPRQW��$D�DPRQW��

������� &DV�SDUWLFXOLHUV

'HV� FDV� SDUWLFXOLHUV� H[LVWHQW� GDQV� OH� %RXORQQDLV� HW� VRQW� OLpV� DX� FDUDFWqUH� NDUVWLTXH� GH� FHUWDLQV
DTXLIqUHV� FDOFDLUHV� �� GHV� HIIRQGUHPHQWV� GX� VRO� SHXYHQW� V¶REVHUYHU� �VHFWHXU� GH� %HOOHEUXQH�
&ROHPEHUW� GDQV� OH�%RXORQQDLV�� HW� SURYRTXHQW� GHV� SHUWHV� GH� FRXUV� G¶HDX�� VXLYLHV� GH� UpVXUJHQFHV
TXHOTXHV�FHQWDLQHV�GH�PqWUHV�SOXV�ORLQ�

������ 5pJLRQ�:DOORQQH

(Q� 5pJLRQ� ZDOORQQH�� FRPPH� FKH]� OD� SOXSDUW� GHV� SDUWHQDLUHV�� FHWWH� DQDO\VH� HVW� DFWXHOOHPHQW� HQ
FRXUV�HW� OLPLWpH�j�XQ�H[DPHQ�GX�FRQWH[WH�K\GURJpRORJLTXH�HW�j� O
LQYHQWDLUH�GHV�]RQHV�SURWpJpHV
SRXYDQW�DYRLU�XQH�UHODWLRQ�DYHF�OHV�HDX[�VRXWHUUDLQHV��/D�QDWXUH�H[DFWH�GH�FHWWH�UHODWLRQ�Q
D�SDV�SX
rWUH�GpILQLH�YX�OH�PDQTXH�GH�FULWqUHV�
$� WLWUH�G
H[HPSOH�� O
DQDO\VH�GX�FRQWH[WH�K\GURJpRORJLTXH�GH� OD�PDVVH�G
HDX�VRXWHUUDLQH�5:(���
�&UDLHV�GH�OD�+DLQH��HVW�UHSULVH�FL�GHVVRXV�
$� O
H[DPHQ� GH� OD� FDUWH� SLp]RPpWULTXH�� LO� DSSDUDvW� TXH� OD� SOXSDUW� GHV� FRXUV� G
HDX[� GUDLQHQW
GLUHFWHPHQW�OD�QDSSH�GHV�&UDLHV�
3RXU� OD� SDUWLH� HVW� GX� EDVVLQ�� OH� UXLVVHDX� /D� 3ULQFHVVH�� OH� UXLVVHDX� GHV� (VWLQQHV�� OD� 7URXLOOH�� OD
:DPSH��OH�%\��OH�UXLVVHDX�GX�7KLULDX�HW�OD�+DLQH�HOOH�PrPH�V
LQVFULYHQW�SURIRQGpPHQW��/H�FRQWDFW
HQWUH�OD�PDVVH�G
HDX�VRXWHUUDLQH�HW�OHV�HDX[�GH�VXUIDFH�HVW�LFL�pYLGHQW�GDQV�OH�VHQV�G
XQ�DSSRUW�GHV
QDSSHV�YHUV�OHV�HDX[�GH�VXUIDFH�
(Q�ERUGXUH�QRUG��OHV�DIIOXHQWV�GH�OD�ULYH�GURLWH�GH�OD�+DLQH�VRQW�GHV�UXLVVHDX[�j�SHQWH�UDLGH��TXL�QH
SRVVqGHQW�SDV�GH�U{OH�GUDLQDQW�SDUWLFXOLHU�
'H� 6DLQW�9DDVW� j� 0RQV�� OD� +DLQH� UHSRVH� VXU� XQH� FRXFKH� G
DOOXYLRQV�� (Q� GHKRUV� GHV� ]RQHV
SHUWXUEpHV�SDU� OHV�SRPSDJHV��YX�OD�SDUIDLWH�FRQWLQXLWp�GHV�FRXUEHV�SLp]RPpWULTXHV�� OD�QDSSH�GHV
DOOXYLRQV�VHPEOH�HQ�pTXLOLEUH�DYHF�FHOOH�GHV�&UDLHV�
$�SDUWLU�GH�0RQV��OHV�WHUUDLQV�WHUWLDLUHV�TXL�VXUPRQWHQW�OHV�&UDLHV�VpSDUHQW�OHV�HDX[�GHV�&UDLHV�GH
FHOOHV�GHV�QDSSHV�GH�VXUIDFH��/D�QDSSH�GHV�&UDLHV�GHYLHQW�VHPL�FDSWLYH�VRXV�OH�7KDQpWLHQ��(OOH�SHXW
PrPH�SUHQGUH�XQ�FDUDFWqUH�DUWpVLHQ�j�O
H[WUpPLWp�RXHVW�GX�EDVVLQ�
(Q�UpVXPp��OHV�FRQWDFWV�HQWUH�OD�PDVVH�G
HDX�VRXWHUUDLQH�5:(����HW�OHV�HDX[�GH�VXUIDFH�VRQW�WUqV
QHWV�GDQV�OD�SDUWLH�HVW�GX�EDVVLQ��DLQVL�TX
HQWUH�OHV�DOOXYLRQV�HW�OD�QDSSH�GHV�FUDLHV�j�O
HVW�GH�0RQV�
$� SDUWLU� GH� 0RQV�� OHV� FRXUV� G
HDX� VRQW� VpSDUpV� GH� OD� QDSSH� GHV� &UDLHV� SDU� OHV� WHUUDLQV� VDEOR�
DUJLOHX[�GX�WHUWLDLUH�
&HWWH�DQDO\VH�GRLW�FHSHQGDQW�HQFRUH�rWUH�HIIHFWXpH�SRXU�OHV�DXWUHV�PDVVHV�G
HDX�VRXWHUUDLQH�

������ 5pJLRQ�GH�%UX[HOOHV�&DSLWDOH

������� /HV�pFRV\VWqPHV�G¶HDX�GH�VXUIDFH

/HV�pFRV\VWqPHV�G¶HDX�GH�VXUIDFH�HQ�UHODWLRQ�DYHF�OHV�HDX[�VRXWHUUDLQHV�VRQW�VpOHFWLRQQpV�GDQV�OHV
PDVVHV�G¶HDX�GH�VXUIDFH�
7URLV�PDVVHV�G¶HDX�GH�VXUIDFH�VRQW�GpFODUpHV�HQ�UpJLRQ�EUX[HOORLVH��
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- OH�FDQDO�&KDUOHURL�%UX[HOOHV��LQGpSHQGDQW�GHV�QDSSHV�VRXWHUUDLQHV��
- OD� 6HQQH�� FRXUV� G¶HDX� FDQDOLVp� HW� YR�Wp� VXU� XQH� ERQQH� SDUWLH� GH� VRQ� FRXUV� HQ� UpJLRQ

EUX[HOORLVH�HW�TXL�Q¶HVW�GRQF�SOXV�HQ�UHODWLRQ�GLUHFWH�DYHF�OHV�QDSSHV�VRXWHUUDLQHV��
- OD�:ROXZH��GRQW�XQH�SDUWLH�GX�SDUFRXUV�HQ�UpJLRQ�EUX[HOORLVH�HVW�HQFRUH�QDWXUHO��3OXVLHXUV

WURQoRQV�VRQW�GHV�]RQHV�GH�GpFKDUJHV�GH�OD�QDSSH�GX�%UX[HOOLHQ�

&RQFOXVLRQ��� OD�PDVVH� G¶HDX� GH� OD�:ROXZH� HVW� UHWHQXH� FRPPH� pFRV\VWqPH� G¶HDX� GH� VXUIDFH� HQ
UHODWLRQ�DYHF�OD�PDVVH�G¶HDX�VRXWHUUDLQH�%���GX�%UX[HOOLHQ�

������� /HV�pFRV\VWqPHV�WHUUHVWUHV

%LHQ�TXH�KDXWHPHQW�XUEDQLVpH��OD�UpJLRQ�GH�%UX[HOOHV�&DSLWDOH�FRPSRUWH�HQFRUH�XQ�FHUWDLQ�QRPEUH
GH�]RQHV�QDWXUHOOHV�GLJQHV�G¶LQWpUrW�
(Q�GpFHPEUH�������OD�5pJLRQ�D�SURSRVp�j�OD�&RPPLVVLRQ�HXURSpHQQH��SRXU�OH�UpVHDX�1DWXUD������
XQ�HQVHPEOH�GH�VWDWLRQV�UHJURXSpHV�HQ���]RQHV��

- ]RQH�����OD�IRUrW�GH�6RLJQHV�DYHF�OLVLqUHV�HW�GRPDLQHV�ERLVpV�DYRLVLQDQWV�DLQVL�TXH�OD�YDOOpH
GH�OD�:ROXZH��DX�6XG�2XHVW�GH�OD�UpJLRQ

- ]RQH�����GHV�]RQHV�ERLVpHV�HW�RXYHUWHV�DX�6XG�GH�OD�UpJLRQ
- ]RQH� ���� GHV� ]RQHV� ERLVpHV� HW� KXPLGHV� GH� OD� YDOOpH� GX� 0ROHQEHHN� DX� 1RUG�2XHVW� GH� OD

UpJLRQ
&HV� VLWHV� UHSUHQQHQW� OD� SOXSDUW� GHV� VXUIDFHV� DX[TXHOOHV� RQ� D� UHFRQQX� XQH� YDOHXU� pFRORJLTXH� HQ
UpJLRQ�EUX[HOORLVH��QRWDPPHQW�FHOOHV�TXL�RQW�UHoX�OH�VWDWXW�GH�UpVHUYH�UpJLRQDOH�QDWXUHOOH�
/D�UHODWLRQ�HQWUH�OD�PDVVH�G¶HDX�GHV�VDEOHV�EUX[HOOLHQV�\SUpVLHQV�HW�GH�QRPEUHX[�VLWHV�GH�OD�]RQH
���VXUWRXW�GDQV�OD�YDOOpH�GH�OD�:ROXZH��D�pWp�pWDEOLH�
8QH�UHODWLRQ�GH�GpSHQGDQFH�GLUHFWH�HQWUH�OHV�VLWHV�GH�OD�]RQH���HW�OD�PrPH�PDVVH�G¶HDX�GHV�VDEOHV
EUX[HOOLHQV�\SUpVLHQV�HVW�pYLGHQWH��FRPSWH�WHQX�GH�OD�IDLEOH�SURIRQGHXU�GH�OD�QDSSH�j�FHV�HQGURLWV
HW�GH�OD�SUpVHQFH�GH�QRPEUHXVHV�VRXUFHV�
3DU�FRQWUH��OHV�UHODWLRQV�HQWUH�OHV�VLWHV�GH�OD�]RQH���HW�OHV�QDSSHV�VRXWHUUDLQHV�QH�VRQW�SDV�pWDEOLHV�
&RPSWH�WHQX�GH�VD�IDLEOH�VXSHUILFLH�GH�����NP���FHWWH�]RQH�QH�VHUD�SDV�UHWHQXH�

&RQFOXVLRQ�HQ� UpJLRQ� %UX[HOOHV�&DSLWDOH�� OHV� pFRV\VWqPHV� WHUUHVWUHV� TXH� O¶RQ� FRQVLGqUH� FRPPH
pWDQW�GLUHFWHPHQW�GpSHQGDQWV�GHV�HDX[�VRXWHUUDLQHV�VRQW� OHV�VLWHV�1DWXUD�����GH� OD�YDOOpH�GH� OD
:ROXZH�HW�GX�6XG�GH�OD�UpJLRQ�

������ 5pJLRQ�IODPDQGH

&RQIRUPpPHQW� j� OD� '&(� �DQQH[H� ,,� ������ � OHV� PDVVHV� G¶HDX� VRXWHUUDLQHV� GRQW� GpSHQGHQW
GLUHFWHPHQW�GHV�pFRV\VWqPHV�DTXDWLTXHV�RX�WHUUHVWUHV�GRLYHQW�rWUH�LGHQWLILpHV�HQ�SUHPLHU�OLHX����(Q
5pJLRQ�IODPDQGH��RQ�D�HVVD\p�GH�UDVVHPEHU�WRXWHV�OHV��LQIRUPDWLRQV�HW�H[SpULHQFHV�SHUWLQHQWHV�HQ
YXH�GH�GLVSRVHU�G¶XQH�PpWKRGH�VLPSOH�HW�DLVpPHQW�PDQLDEOH�
/D� PpWKRGH� SURSRVpH� FL�DSUqV� VH� UDWWDFKH� G¶DLOOHXUV� HQ� WRXV� SRLQWV� j� OD� � ³:HWODQGV� +RUL]RQWDO
*XLGDQFH´� HW� FRPSRUWH� XQ� FHUWDLQ� QRPEUH� G¶pWDSHV� j� VXLYUH� SRXU� SDUYHQLU� j� LGHQWLILHU� OHV
pFRV\VWqPHV�GpSHQGDQW�GH� O¶HDX� VRXWHUUDLQH��HW�SRXU�GpVLJQHU� HQVXLWH� OHV�PDVVHV�G¶HDX�GRQW� LOV
GpSHQGHQW�
/D�PpWKRGH�pODERUpH�D�pWp�DSSOLTXpH��GDQV�XQH�SUHPLqUH�SKDVH��GDQV�OH�EDVVLQ�YHUVDQW�GX��'pPHU�
&H� Q¶HVW� TX¶DSUqV� YpULILFDWLRQ� HW� PR\HQQDQW� OHV� DMXVWHPHQWV� TXL� V¶DYpUHURQW� QpFHVVDLUHV� TXH� OD
PpWKRGH�VHUD�JpQpUDOLVpH��GDQV�XQ�DYHQLU�UDSSURFKp��j�O¶HQVHPEOH�GH�OD�)ODQGUH��$�FH�MRXU��RQ�Q¶D
SDV�HQFRUH�FRQVWDWp�GH�UHODWLRQ�HQWUH� OHV�pFRV\VWqPHV�HW� OD�PDVVH�G¶HDX�VRXWHUUDLQH���RQ�HQ�HVW
HQFRUH�DX[�SUHPLqUHV�FRQVWDWDWLRQV���/H�UpVXOWDW�GH�OD�PpWKRGH�FRQVLVWHUD�HQ�XQH�LQGLFDWLRQ��GHV
WHUUDLQV�VHQVLEOHV�j�O¶KXPLGLWp���/D�UHODWLRQ�HQWUH�FHV�WHUUDLQV�HW�OHV�DTXLIqUHV�UpJLRQDX[�QH�SRXUUD
rWUH� pWDEOLH� TXH� ORUVTXH� OH� µ9ODDPV� *URQGZDWHUPRGHO� �9*0�¶� �PRGqOH� IODPDQG� GHV� HDX[
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VRXWHUUDLQHV�� VHUD� RSpUDWLRQQHO�� � /HV� UpVXOWDWV� SURYLVRLUHV� GpMj� REWHQXV� VRQW� GRQF� FRPPXQLTXpV
VRXV�UpVHUYH�

������� 'pWHUPLQDWLRQ�HW�VpOHFWLRQ�GHV�pFRV\VWqPHV�WHUUHVWUHV�SRXU�OHVTXHOV�OD�PDVVH�G¶HDX
VRXWHUUDLQH�GRLW�rWUH�GpOLPLWpH

���'pOLPLWDWLRQ�GHV�]RQHV�FRPSRUWDQW�GHV�pFRV\VWqPHV�WHUUHVWUHV�LPSRUWDQWV�

(Q�SUHPLqUH�LQVWDQFH��RQ�SDUW�GHV�]RQHV�GLVSRVDQW�GpMj�G¶XQ�VWDWXW� OpJDO�� �&HOOHV�FL�FRPSUHQQHQW
QRWDPPHQW��

��/HV�]RQHV�UHOHYDQW�GH�OD�'LUHFWLYH�VXU�O¶KDELWDW�HW�OHV�RLVHDX[��������&((�HQ��������&((�
��OHV�]RQHV�µ5DPVDU¶
��OHV�UpVHUYHV�QDWXUHOOHV�HW�IODPDQGHV�UHFRQQXHV
�� OHV� ]RQHV� µ9(1¶� �9ODDPV� (FRORJLVFK�1HWZHUN�� �UpVHDX� pFRORJLTXH� IODPDQG��� GHV� ]RQHV� HQ� �qUH
SKDVH��j�H[SDQVLRQ�SULRULWDLUH��GDQV�OH�EXW�G¶HYLWHU�O¶pSDUSLOOHPHQW�GHV�UpJLRQV�

,O�\�D�OLHX�GH�VLJQDOHU�TXH�OHV�UpVHUYHV�IRUHVWLqUHV�Q¶RQW�SDV�pWp�UHSULVHV�GDQV�FHV�]RQHV�
&HWWH�pWDSH�D�GpMj�pWp�DFFRPSOLH�GDQV�OH�EDVVLQ�GX�'pPHU�

���,GHQWLILFDWLRQ�GHV�]RQHV�KXPLGHV�HW�WUHPSpHV�

/HV�]RQHV�KXPLGHV�HW� WUHPSpHV� FRQWLHQQHQW�GHV�pFRV\VWqPHV�GpSHQGDQW�GH� O¶HDX�� �(OOHV�RQW�pWp
ORFDOLVpHV�VXU�EDVH�GH��
� OD�FDUWH�GHV�VROV��FRPSUHQDQW�OD�FODVVH�GH�GUDLQDJH�µH¶�RX�SOXV�KXPLGH��
� OD�&(%��FDUWH�G¶pYDOXDWLRQ�ELRORJLTXH���%:.���ELRORJLVFKH�ZDDUGHULQJVNDDUW���TXL�SHUPHW�XQH
������VpOHFWLRQ�GHV�pFRWRSHV�DTXDSKLOHV��SKUpDWRSK\WHV����/HV�pFRWRSHV�GH�FODVVH�G¶KXPLGLWp�!��RQW
������pWp�UHWHQXV�FRPPH�GpSHQGDQW�GHV�HDX[�VRXWHUUDLQHV�
&HWWH�pWDSH�D�GpMj�pWp�DFFRPSOLH�GDQV�OH�EDVVLQ�GX�'pPHU�

���6XEGLYLVLRQ�GHV�]RQHV�GpOLPLWpHV�ORUV�GH�O¶pWDSH�SUpFpGHQWH�

&HOOH�FL�V¶HIIHFWXH�VHORQ�XQ�FODVVHPHQW�GHV�]RQHV�HQ��

��'pSHQGDQW�GHV�HDX[�VRXWHUUUDLQHV���OHV�]RQHV�GpSHQGDQW�GH�O¶HDX�VRXWHUUDLQH�VRQW�UHSULVHV�GDQV
OD�FODVVH���GHV�HDX[�VRXWHUUDLQHV��HDX[�VRXWHUUDLQHV�HQWUH���HW����FP��HW�FRPSUHQQHQW�GHV�]RQHV
FRQWHQDQW� GHV� pFRWRSHV� GH� OD� FODVVH� G¶KXPLGLWp� !�� �&(%�� LQGLFDWHXUV� GH� VRXUFH�� �%:.�� NZHO�
LQGLFDWRUHQ��

��'pSHQGDQW� GHV� HDX[� � GH� VXUIDFH� �� GDQV� O¶pWDW� DFWXHO� GHV� FRQQDLVVDQFHV�� RQ� FRQVLGqUH� TXH� OHV
ZHWODQGV�GRPLQpV�SDU�OHV�HDX[�GH�VXUIDFH�VRQW�SOXW{W�UDUHV���(Q�HIIHW�� LO�Q¶H[LVWH�TXH�WUqV�SHX�GH
]RQHV� GH� YDOOpHV� LQRQGpHV� j� XQ� U\WKPH� UpJXOLHU�� j� O¶H[FHSWLRQ� GHV� µEDVVLQV� G¶DWWHQWH¶� �52*�
QDWXUHOV�HW�VHPL�QDWXUHOV�

���0L[WHV��EHDXFRXS�GH�]RQHV�KXPLGHV�SHXYHQW�rWUH�GpSHQGDQWHV�WDQW�GHV�HDX[�VRXWHUUDLQHV�TXH
GHV� HDX[� GH� VXUIDFH�� � 'DQV� FH� FDV�� OD� ]RQH� VHUD� FRQVLGpUpH� FRPPH� GpSHQGDQW� GHV� HDX[
VRXWHUUDLQHV�� O¶LQIOXHQFH�GHV�HDX[�VRXWHUUDLQHV�SRXYDQW�rWUH�SUpVXPpH�GRPLQDQWH�� �(Q�HIIHW��� OHV
HDX[� VRXWHUUDLQHV� VRQW� SUpVHQWHV� G¶XQH� PDQLqUH� FRQVWDQWH�� WDQGLV� TXH� OD� SUpVHQFH� G¶HDX[� GH
VXUIDFH�Q¶HVW�TXH� WHPSRUDLUH�� � /HV�HDX[�GH� VXUIDFH�DXURQW�GRQF�XQH� LQIOXHQFH� VXU� OH� VLWH��PRLQV
LPSRUWDQWH� TXH� FHOOH� GHV� HDX[� VRXWHUUDLQHV�� HQ� UDLVRQ� QRWDPPHQW� GHV� FRXUDQWV� GHV� HDX[
VRXWHUUDLQHV�YHUV� OH�KDXW��FH�TXL�FRQGXLW�j�XQH� LQILOWUDWLRQ�PRLQV� LPSRUWDQWH�GHV�HDX[�GH�VXUIDFH
GDQV�OH�VRXV�VRO��12*��
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��,QFRQQXHV�

���6RXPHWWUH�OHV�]RQHV�VpOHFWLRQQpHV�j�XQ�IRUXP�GH�VSpFLDOLVWHV�HW�G¶H[SHUWV�HQ�FRQQDLVVDQFHV�GHV
WHUUDLQV�

/HV� UpVXOWDWV� REWHQXV� j� OD� VXLWH� GHV� WURLV� pWDSHV� FLWpHV� FL�GHVVXV� VHURQW� VRXPLV� j� XQ� JURXSH� GH
VSpFLDOLVWHV�HW�G¶H[SHUWV��TXL�YpULILHURQW�FHV�UpVXOWDWV�VXU�OH�WHUUDLQ�HW�OHV�FRPSDUHURQW�j�OD�VLWXDWLRQ
WHOOH�TX¶HOOH�VH�SUpVHQWH�HQ�UpDOLWp���$LQVL��OD�SURFpGXUH�VXLYLH�SRXUUD�rWUH�pYDOXpH�HW�DGDSWpH��3RXU
XQ� FRQWU{OH� DGGLWLRQQHO�� RQ� SHXW� pJDOHPHQW� IDLUH� XVDJH� GHV� FDUWHV� GHV� VRXUFHV� H[LVWDQWHV�� GHV
pWXGHV��pFR�K\GURORJLTXHV��GHV�PRGqOHV�HQ�PDWLqUH�G¶HDX[�VRXWHUUDLQHV��HWF�
3RXU� OH� EDVVLQ� YHUVDQW� GX� 'pPHU�� WRXWHV� OHV� pWXGHV� SUpSDUDWRLUHV� j� OD� FDUWRJUDSKLH� RQW� pWp
FRPSOpWpHV�HW�OHV�FDUWHV�UpDOLVpHV�j�O¶KHXUH�DFXHOOH�GRLYHQW�PDLQWHQDQW�rWUH�YpULILpHV�VXU�OH�WHUUDLQ�

������� 'pWHUPLQDWLRQ� GH� OD� PDVVH� G¶HDX� OLpH� j� XQ� pFRV\VWqPH� GpSHQGDQW� GHV� HDX[
VRXWHUUDLQHV��F¶HVW�j�GLUH�OD�GpOLPLWDWLRQ�OLpH�j�OD�]RQH�G¶LQILOWUDWLRQ

���'pOLPLWDWLRQ�GX�EDVVLQ�G¶HDX[�GH�VXUIDFH�OLp�DX[�]RQHV�GH�VRXUFHV��NZHOJHELHGHQ��

/H�EDVVLQ�G¶HDX[�GH�VXUIDFH�HVW�FHQVp�FRUUHVSRQGUH�j�OD�]RQH�G¶LQILOWUDWLRQ�GH�OD�]RQH�GHV�VRXUFHV�
/D� PDVVH� G¶HDX� HVW� FHQVpH� FRUUHVSRQGUH� DX[� DTXLIqUHV� �RX� j� O¶DTXLIqUH�� VLWXp�V�� GDQV� OD� ]RQH
G¶LQILOWUDWLRQ�

���(YDOXDWLRQ�HW�DMXVWHPHQW�GH�O¶pWDSH�SUpFpGHQWH�VXU�EDVH�GHV�FRQQDLVVDQFHV�HQ�JpRORJLH�

/HV� UpVXOWDWV� REWHQXV� ORUV� GH� O¶pWDSH� SUpFpGHQWH� GRLYHQW� rWUH� pYDOXpV� HW� DMXVWpV� VXU� EDVH� GHV
FRQQDLVVDQFHV�H[LVWDQWHV�TXDQW�j�OD�VWUXFWXUH�JpRORJLTXH�GH�OD�]RQH��\�FRPSULV�O¶LGHQWLILFDWLRQ�GHV
DTXLIqUHV�DGGXFWHXUV�

���&DOFXO�GHV�]RQHV�G¶LQILOWUDWLRQ�

$SUqV�O¶LGHQWLILFDWLRQ�GHV�DTXLIqUHV�DGGXFWHXUV��RQ�FKHUFKHUD�j�GpOLPLWHU�OHV��]RQHV�G¶LQILOWUDWLRQ��j
O¶DLGH� GHV� PRGqOHV� G¶HDX[� VRXWHUUDLQHV� � �OLJQHV� GH� FRXUDQW�� �VWURRPOLMQHQ��� � 2Q� YLVHUD� OD� SOXV
JUDQGH�SUpFLVLRQ�SRVVLEOH�

������� &RQFOXVLRQV

3RXU� UDSSHO�� OHV� WURLV� SUHPLqUHV� pWDSHV� RQ� pWp� DSSOLTXpHV� HW� PHQpHV� j� ELHQ� GDQV� OH� EDVVLQ� GX
'pPHU��IRQFWLRQQDQW�FRPPH�EDVVLQ�SLORWH���/HV�pOpPHQWV�GH�EDVH�XWLOLVpV�pWDLHQW�GLVSRQLEOHV��SRXU
OD�SOXV�JUDQGH�SDUWLH��GDQV�O¶DQDO\VH�HQYLURQQHPHQWDOH�GX�EDVVLQ�GX�'pPHU�
/H�FRQWU{OH�VXU�OH�WHUUDLQ���pWDSH����VHUD�HIIHFWXp�GDQV�OHV�PRLV�j�YHQLU�SRXU�OH�EDVVLQ�GX�'pPHU�HW
HQVXLWH� OD� VHFRQGH� SKDVH� �pWDSHV� ����� SRXUUD� GpPDUUHU�� � $SUqV� pYDOXDWLRQ� HW� FRQWU{OH� GH� OD
PpWKRGH�DSSOLTXpH��RQ�SRXUUD�SURFpGHU�j�O¶H[pFXWLRQ��pWHQGXH�j�O¶HQVHPEOH�GX�WHUULWRLUH�IODPDQG�

������ 3D\V�%DV

'DQV�OH�EDVVLQ�YHUVDQW�GH�O¶(VFDXW��LO�H[LVWH�SOXVLHXUV�pFRV\VWqPHV�GH�JUDQGH�YDOHXU��WDQW�VXU�WHUUH
TXH�VXU�O¶HDX���8Q�GHV�REMHFWLIV�SULQFLSDX[�GH�OD�'LUHFWLYH�FDGUH�VXU�O¶(DX�FRQVLVWH�j�SUpVHUYHU�FHV
]RQHV�G¶XQH�GpJUDGDWLRQ�SRXUVXLYLH�HW�PrPH�GH�OHV�DPpOLRUHU���8QH�SDUWLH�GH�FHV�pFRV\VWqPHV�GH
YDOHXU� HVW� GpSHQGDQWH� GH� O¶DSSRUW� G¶HDX� VRXWHUUDLQH�� � /HV� 3D\V�%DV� GRLYHQW� LQGLTXHU� GH� TXHOOHV
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]RQHV� LO� V¶DJLW� HW� TXHOOHV� SDUWLHV� GHV�PDVVHV� G¶HDX� VRQW� LPSRUWDQWHV� SRXU� OD� VDXYHJDUGH� GH� FHV
]RQHV����/¶pWDW�GH�FHV�HDX[�VRXWHUUDLQHV�GHYUD�FRQWULEXHU�j�OD�UpDOLVDWLRQ�GHV�REMHFWLIV�pFRORJLTXHV
YDODEOHV�SRXU�FHV�]RQHV�GH�JUDQGH�YDOHXU�

6HORQ�OD�'LUHFWLYH�FDGUH�VXU�O¶(DX��OHV�pFRV\VWqPHV�GH�JUDQGH�YDOHXU�FRPSRUWHQW�GH�WRXWH�PDQLqUH
OHV�]RQHV�YLVpHV�SDU�OD�'LUHFWLYH�VXU�O¶KDELWDW�HW�OHV�RLVHDX[���'DQV�FHV�]RQHV��LO�H[LVWH�GLYHUV�W\SHV
GH� YpJpWDWLRQ�� SOXV� RX�PRLQV� GpSHQGDQWHV� GHV� HDX[� VRXWHUUDLQHV�� 6L� SOXV� GH� ����� GHV� � GLYHUV
W\SHV�GH�YpJpWDWLRQ�VRQW�GpSHQGDQWHV�GHV�HDX[�VRXWHUUDLQHV��OD�]RQH�HVW�FDWDORJXpH�µGpSHQGDQWH
GHV�HDX[�VRXWHUUDLQHV¶�� �'DQV� OH�EDVVLQ�YHUVDQW�GH� O¶(VFDXW��VHSW�]RQHV�SURWpJpHV�HQ�YHUWX�GH� OD
'LUHFWLYH�VXU�O¶KDELWDW�HW�OHV�RLVHDX[�VRQW�GpSHQGDQWHV�GHV�HDX[�VRXWHUUDLQHV��

� .RS�YDQ�6FKRXZHQ
� 0DQWHOLQJ�YDQ�:DOFKHUHQ
� 2VVHQGUHFKW
� =ZLQ
� &DQLVYOLHWVH�NUHHN
� <HUVHNH�HQ�.DSHOVH�0RHU
� %UDEDQWVH�:DO

&HV�]RQHV�VRQW�GpSHQGDQWHV�GHV�PDVVHV�G¶HDX�VRXWHUUDLQHV��GpQRPPpHV�µHDX[�VRXWHUUDLQHV�GDQV
OHV� ]RQHV� GH� GXQHV¶� �� µHDX[� VRXWHUUDLQHV� VXSpULHXUHV� GDQV� OHV� ]RQHV� DUJLOR�WRXUEHXVHV¶� HW� µHDX[
VRXWHUUDLQHV�GDQV�OHV�FRXFKHV�VDEORQQHXVHV¶���3RXU�OHV�DXWUHV�VLWHV�QDWXUHOV�QH�WRPEDQW�SDV�VRXV�OD
'LUHFWLYH� VXU� O¶KDELWDW� HW� OHV� RLVHDX[�� RQ� D� DQDO\Vp� TXHOOHV� SDUWLHV� VRQW� GHSHQGDQWHV� GHV� HDX[
VRXWHUUDLQHV���,O�DSSDUDvW�TX¶LO�V¶DJLW�GH�QRPEUHXVHV�SHWLWHV�SDUFHOOHV�pSDUSLOOpHV�GDQV�O¶HQVHPEOH�GX
EDVLQ�YHUVDQW�

���� 3UHVVLRQV�VSpFLILTXHV�DX[�HDX[�VRXWHUUDLQHV
/HV�SUHVVLRQV�j�SUHQGUH�HQ�FRPSWH�SRXU�OHV�HDX[�VRXWHUUDLQHV�HQ�PDWLqUH�G
pYDOXDWLRQ�GHV�ULVTXHV
VRQW�

� OHV�VRXUFHV�GH�SROOXWLRQ�GLIIXVH
� OHV�VRXUFHV�GH�SROOXWLRQ�SRQFWXHOOH
� OH�FDSWDJH��SUpOqYHPHQWV�
� OD�UHFKDUJH�DUWLILFLHOOH

/HV� SUHVVLRQV� LVVXHV� GHV� SULQFLSDOHV� IRUFHV� PRWULFHV� WUDLWpHV� SDU� OH� SURMHW� 3��� ��3UHVVLRQV� HW
LPSDFWV����&HSHQGDQW��G
XQH�SDUW�FHUWDLQHV�GH�FHV�SUHVVLRQV�Q
RQW�SDV�OLHX�G
rWUH�FRQVLGpUpHV�SRXU
OHV�HDX[�VRXWHUUDLQHV��G
DXWUH�SDUW�DXFXQH�GLVWLQFWLRQ�Q
\�HVW�JpQpUDOHPHQW�IDLWH�TXDQW�j�OD�PDQLqUH
GLIIpUHQWH�GRQW�FHV�SUHVVLRQV�V
DSSOLTXHQW�VXU�OHV�HDX[�GH�VXUIDFH�RX�VXU�OHV�HDX[�VRXWHUUDLQHV��/HV
WHUPHV�GH�SROOXWLRQ��SRQFWXHOOH��HW��GLIIXVH��VH�UpIqUHQW�KDELWXHOOHPHQW�j� OD�SRVVLELOLWp�RX�QRQ�GH
ORFDOLVHU��YRLUH�G
LQYHQWRULHU��SUpFLVpPHQW�OHV�VRXUFHV�GH�SROOXWLRQ�HW�SDV�GX�WRXW�j�OD�PDQLqUH�GRQW
OHV�FRQWDPLQDQWV�V
LQILOWUHQW�HQ�GLUHFWLRQ�GH�OD�QDSSH��FI��=RQHV�GH�UHFKDUJH�HW�YXOQpUDELOLWp���&HWWH
FRQIXVLRQ�GRLW�j� WRXW�SUL[�rWUH�pYLWpH�GDQV� OD�GpPDUFKH�TXL�FRQVLVWH�j� FURLVHU� OHV�SUHVVLRQV�HW� OD
YXOQpUDELOLWp�SRXU�HQ�GpGXLUH�OHV� LPSDFWV��8Q�DXWUH�DVSHFW�j�SUHQGUH�HQ�FRPSWH�HVW�pJDOHPHQW� OH
U{OH� GH� YHFWHXU� TXH� MRXHQW� OHV� HDX[� GH� VXUIDFH� GX� SRLQW� GH� YXH� GH� OD� SROOXWLRQ� GHV� HDX[
VRXWHUUDLQHV�� /D� SOXSDUW� GHV� SROOXWLRQV� VH� UHWURXYDQW� GDQV� OHV� HDX[� GH� VXUIDFH�� F
HVW� GqV� ORUV� OD
PDQLqUH�GRQW�FHV�GHUQLqUHV�WUDQVPHWWURQW�OHV�SROOXWLRQV�DX[�HDX[�VRXWHUUDLQHV�TXL�LPSRUWH�
/HV� SUHVVLRQV� TX
LO� SDUDvW� HVVHQWLHO� GH� FRQVLGpUHU� HQ� PDWLqUH� G
HDX� VRXWHUUDLQH� VRQW� OHV� VLWHV
FRQWDPLQpV��SROOXWLRQ�ORFDOLVpH�GHV�VROV�HW�RX�GHV�HDX[�VRXWHUUDLQHV���&HUWDLQV�SDUDPqWUHV�WHOV�TXH
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OHV�VROYDQWV�FKORUpV��SDU�H[HPSOH��RQW�SRXU�RULJLQH�SULQFLSDOH�GHV�SOXPHV�HQ�SURYHQDQFH�GH�VLWHV
FRQWDPLQpV��/D�GLUHFWLYH�SUpYRLW� OD�SRVVLELOLWp�GH� UHVWUHLQGUH� OHV�REMHFWLIV�HQYLURQQHPHQWDX[�SRXU
GHV�PDVVHV�G
HDX�IRUWHPHQW�GpJUDGpHV��,O�HVW�FHSHQGDQW�XWLOH��SRXU�OHV�PDVVHV�G
HDX�Q
D\DQW�SDV
FDWpJRULTXHPHQW� FH� VWDWXW�� GH� WHQLU� FRPSWH� GHV� LPSDFWV� TX
RQW� OHV� VLWHV� FRQWDPLQpV� TX
HOOHV
FRQWLHQQHQW�� $XFXQ� FRQVHQVXV� Q
HVW� HQFRUH� LQWHUYHQX� FRQFHUQDQW� FHW� DVSHFW� pWDQW� GRQQp�� j
QRXYHDX��O
DEVHQFH�GH�FULWqUHV��
/D�UHFKDUJH�DUWLILFLHOOH�HVW�DFFHVVRLUH�j� O
pFKHOOH�GX�GLVWULFW��(OOH�Q
HVW�RSpUpH�TX
DX[�3D\V�%DV�R�
O
RQ�HVWLPH�TXH������GH�O
HDX�FDSWpH�SRXU�O
DOLPHQWDWLRQ�HQ�HDX�SRWDEOH�GDQV�OHV�GXQHV�HW�GDQV�OD
QDSSH�GHV�VDEOHV�SURYLHQQHQW�GH� OD�UpDOLPHQWDWLRQ�DUWLILFLHOOH�SDU�GHV�HDX[�GH�VXUIDFH��HQ�)UDQFH
GDQV�OD�YDOOpH�GH�O
$D��GpSDUWHPHQW�GX�3DV�GH�&DODLV��R��OHV�HDX[�GH�VXUIDFH�VRQW�UpLQILOWUpHV�GDQV
OD�QDSSH�GHV�FUDLHV�GH�O
$XGRPDURLV��DLQVL�TX
HQ�)ODQGUH�VXU�GHX[�VLWHV�
/HV�SUHVVLRQV�OHV�SOXV�SHUWLQHQWHV�j�FRQVLGpUHU�GDQV�FH�FKDSLWUH�VRQW�OHV�SUpOqYHPHQWV�GLUHFWV�G
HDX
VRXWHUUDLQH��OHVTXHOV�VRQW�VXVFHSWLEOHV�G
LQIOXHQFHU�WDQW�O
pWDW�TXDQWLWDWLI�TXH�FKLPLTXH�GHV�PDVVHV
G
HDX�VRXWHUUDLQH�
/HV�GRQQpHV�GLVSRQLEOHV�pWDQW�WRXMRXUV�HQ�FRXUV�G
KRPRJpQpLVDWLRQ��OD�IDoRQ�OD�SOXV�SHUWLQHQWH�GH
UHSUpVHQWHU�FHV�SUHVVLRQV��SDU�PDVVH�G
HDX��HVW�HQ�FRXUV�G
H[DPHQ�
1pDQPRLQV��OH�WDEOHDX���V\QWKpWLVH�OHV�YROXPHV�WRWDX[�DQQXHOV�SUpOHYpV��SDU�SDUWHQDLUH��DLQVL�TXH
OHV�YROXPHV�DQQXHOV�UHVSHFWLIV�XWLOLVpV�SRXU�O
DOLPHQWDWLRQ�HQ�HDX�SRWDEOH�

9ROXPH
SUpOHYp
�0LR

Pñ�DQ�

9ROXPH
SUpOHYp�SRXU
O
DOLPHQWDWLRQ
HQ�HDX�SRWDEOH
�0LR�Pñ�DQ�

)UDQFH 418 303

5pJLRQ
ZDOORQQH

175 137

5pJLRQ
%UX[HOOHV�
&DSLWDOH

3,5 2,5

5pJLRQ
IODPDQGH

218 115

3D\V�%DV 30 24

7RWDO� SRXU� OH
'+,

844,5 581,5

7DEOHDX����9ROXPHV�SUpOHYpV�JOREDOHPHQW�HW�SRXU�O
XVDJH�FRPPH�HDX�SRWDEOH��SDU�SDUWHQDLUH�

6L�OD�)UDQFH�HVW�OH�SDUWHQDLUH�TXL�SUpOqYH�OH�SOXV�JUDQG�YROXPH�G
HDX��SULQFLSDOHPHQW�GDQV�OD�FUDLH��
SDU� FRQWUH�� UHODWLYHPHQW� j� OD� VXSHUILFLH� GX� WHUULWRLUH�� F
HVW� OD� :DOORQLH� TXL� SUpOqYH� OH� SOXV
LQWHQVpPHQW��&HV�FKLIIUHV�GRLYHQW�ELHQ�HQWHQGX�HQFRUH�rWUH�FRPSDUpV�j�OD�UHVVRXUFH�GLVSRQLEOH�
/HV� FUDLHV� FRQVWLWXHQW� GH� ORLQ� OH� PLOLHX� R�� OHV� SUpOqYHPHQWV� VRQW� OHV� SOXV� LPSRUWDQWV�� 2Q� QRWH
pJDOHPHQW�TXH�OHV�DTXLIqUHV�NDUVWLTXHV�IRXUQLVVHQW�DXWDQW�G
HDX�SRWDEOH�TXH�OHV�DTXLIqUHV�SRUHX[
PDOJUp�OHXU�EHDXFRXS�SOXV�IDLEOH�H[WHQVLRQ�DX�VHLQ�GX�GLVWULFW�
/D�PDMRULWp�GHV�HDX[�SUpOHYpHV��HW�HQ�SDUWLFXOLHU�FHOOHV�GHVWLQpHV�j� O
DOLPHQWDWLRQ�HQ�HDX�SRWDEOH�
VH� WURXYHQW� D� SULRUL� GDQV� XQH� VLWXDWLRQ� SKUpDWLTXH 687 �� GRQF� WUqV� YXOQpUDEOH�� 8QH� PHLOOHXUH
FRQQDLVVDQFH� GHV� SUHVVLRQV� HW� GHV� PRGDOLWpV� GH� WUDQVIHUW� GHV� SROOXDQWV� V
LPSRVH� HQ� PDWLqUH
G
pYDOXDWLRQ�GHV�ULVTXHV�

�����������������������������������������������
13 La notion de masse d’eau "phréatique" ne doit pas être confondue avec celle de masse d'eau "libre", la masse d'eau
"phréatique" désignant la première masse d'eau rencontrée depuis la surface, la masse d'eau "libre" s'opposant quant à elle à
la notion de masse d'eau "captive".
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���� 'HVFULSWLRQ�GHV�UpVHDX[�GH�PHVXUH�LQLWLDX[
/HV�UpVHDX[�DX�VWDGH�DFWXHO�SHUPHWWHQW�GH�VH�IDLUH�XQH�LGpH�SOXV�SUpFLVH�GHV�LQFHUWLWXGHV�GRQW�VRQW
HQWDFKpHV�OHV�SUHPLqUHV�pYDOXDWLRQV�GH�O
pWDW�GHV�PDVVHV�G
HDX�VRXWHUUDLQH��DLQVL�TXH��FRPSWH�WHQX
GHV�UHFRPPDQGDWLRQV�GH�OD�'LUHFWLYH��GHV�EHVRLQV�FRPSOpPHQWDLUHV�HQ�PDWLqUH�GH�PRQLWRULQJ�
/HV�WDEOHDX[���HW���UpVXPHQW�OHV�SULQFLSDOHV�FDUDFWpULVWLTXHV�GHV�UpVHDX[�TXDQWLWDWLIV�HW�FKLPLTXHV
GH�FKDTXH�SDUWHQDLUH�

:5;=<!>@?A>CB#D�E�>GFIH :5;=<J> ?�>
K >�E�HAB#>

L*M KON B#>P?A>QE�R)F!R1S M=TGE
E�DIU >GV�R1S M=T5TJDG>�E
W TJM KON BX>Y?A>ZE�R)F!R�S M=TGE
F![�>GV >IT5BX>G\*S E�R�B�> K >IT�R
FIH�R)M K F!R�S ]*HJ>�^

_'>IT!E�S R)D K MG;G>ITATJ>
?5>�E`E�R)F!R�S M=T!E W <!F5B
aJbAb c KCd ?5>
K F�E�E�> ?=e >GFIH
E�M=HJR)>IB	B�FIS TJ>�^

fI>I<�B#D�E�>ITJR)F!R�S [=S R"D
>IT K F!R�S gIB#>h?�>iU F
_kjml

nJB#FITJV�> o2p�F!R1B	S K M=T5S FIU o p!S DGq�M K D!R�B8S ]*HJ> aGr$a W"s 4 ^ a t
fIDG\$S M=T
u FIU U M=TAT!>

o2p�F!R1B	S K M=T5S FIU o p!S DGq�M K D!R�B8S ]*HJ> s 9 b W"s5v ^ 9 w T!E�HJx�x	S E�FIT�R)>

fIDG\$S M=T
y*B	HJz�>IU U >�E
{ j|FI<AS R)FIU >

o2p�F!R1B	S K M=T5S FIU o p!S DGq�M K D!R�B8S ]*HJ> s r W	s r�^ } w T!E�HJx�x	S E�FIT�R)>

fIDG\$S M=T
x	U F K FITJ?5>

~ 4 T5S [�>GFIH�zk�
{  ?5>CB#DJx�D5B�>IT!V�>
{  E�<!DGVJS x	S ]$HJ>
{  U M�V�FIU

p!S DGq�M K D!R�B8S ]*HJ> 4 b5b sI� rA��� w T!E�HJx�x	S E�FIT�R)>

p�F!;AE { y5F�E�� 4 T5S [�>GFIH�zk�
{  B#>G\*S M=T!FIU
{  U M�V�FIU
{  K FGVJB#M

p!S DGq�M K D!R�B8S ]*HJ> :IMGR)FIU�;�V�M K <AB8S E�TJM=T
FGV�R�S x�E@� 9 rG� W b5^��
{  FGV�R�S x#E5� vIs
{  FGV�R�S x#E5�|�A}
{  FGV�R�S x#E5� 9 �

sIs w T!E�HJx�x	S E�FIT�R)>

7DEOHDX����5pVXPp�GHV�FDUDFWpULVWLTXHV�SULQFLSDOHV�GHV�UpVHDX[�TXDQWLWDWLIV�
:5;=<!>@?A>CB#D�E�>GFIH :5;=<J>�?�> K >�E�HAB#> nJB�DG]$H!>ITJV�>

?5>�E K >�E�H�B#>�E
W <!FIBkFITG^

L*M KON B#>�?5>
E�R)F!R�S M=T!E
E�DIU >GV�R1S M=T5TJD
>�E W T!M K�N B�>
?A>�E�R)F!R�S M=TGE
F![�>GV
>ITAB#>G\$S E�R8B#> K
>IT�R
FIH�R)M K F!R�S ]*H
>�^

_'>IT!E�S R)D
K MG;G>IT5TJ>�?�>�E
E�R)F!R1S M=TGE W <JFIB
aJbAb�c KCd ?A>
K F�E�E�>�?Ie >GFIH
E�M=HJR)>IB	B�FIS TJ>�^

f5>I<�B#D�E�>IT�R)F!R1S [=S R)D
>IT K F!R1S gIB#>�?A>�U F
_'jml

nJB#FITJV�> j|FI<�R)FG\5>!E%>!R�E�M=H�B#V�>GE p!��;AE�S V�M { VJ�AS K S ]$HJ> �
K F��">IH5B)E >!R
K S VJB#MI<!M=U U HJFITJR"E
K S T!DIB#FIH�z

s a v b a w TGE�H�x�x	S E�FITJR�<JM=HAB
4 K FGE�E�>�E�?=e >GFIH

fIDG\$S M=T
u FIU U M=TAT!>

j|FI<�R)FG\5>!E�>!R�E�R)F!R�S M=T!E
o1T5S R1B�F!R">�E�o

:IM=HGE <JFIB#F K g!R8B#>�E
o">GFIH <�M�R)F N U >5o
W _ w fJ���5b����5�A�J��jmlAl!^

a W V�M K <�MAE�DGE
K S TJDIB#FIHJzA^��
a s
W <!>�E�R�S VJS ?5>�E�^

aGrGb*��rGb 4 w TGE�H�x�x	S E�FITJR)>

fIDG\$S M=T
y*B	HJz�>IU U >�E
{ j|FI<AS R)FIU >

o2p�F!R1B	S K M=T5S FIU o :IM=HGE <JFIB#F K g!R8B#>�E
?AM=TJR�o)>GFIHO<JMGR"F N U >Ao

s � s w TGE�H�x�x	S E�FITJR)>

fIDG\$S M=T
x	U F K FITJ?5>

fID�E�>GFIH�<�B8S K FIS B#>�� 4
T5S [�>GFIHJzk�

:IM=HGE <JFIB#F K g!R8B#>�E
?AFITGE�HAT!>�E�DIU >GV�R�S M$T

fID�E�>GFIH
<5B8S K FIS B#>'�ma s

4 b5b�� s aJb 9 s b=��� �'H�xXx	S E�FITJR

�����������������������������������������������
14 Pour ce qui concerne la Flandre, la densité de stations est calculée relativement à la superficie du territoire vu le nombre
important de masses d'eau superposées.
15 Même remarque que pour les réseaux quantitatifs.
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{  ?5>CB#DJx�D5B�>IT!V�>
{  E�<!DGVJS x	S ]$HJ>
{  U M�V�FIU
fID�E�>GFIH¡ m� pO<JM=HAB�U >GE
T5S R�B#F!R)>�E

?A> 4 bIb¢M=H�[=B#F!\A>�E
>!R T5S R�B#F!R)>�E E�H�B
s a�b 9 M$H�[=B#F!\A>�E

fID�E�>GFIHC m�£p=�
s�W <AH5S R"E
<5B8S MIB8S R)FIS B#>�E�^��
9 W FIH�R�B#>�E
<5HAS R"E�^

p�F!;AE { y5F�EQL*F!R�S M=T!FIU >!R
<5BXMG[=S TJVJS FIU

<5¤ � V�M=TJ?$HJV�R1S [=S R)D �
R)> K <JDIB#F!R�H5BX> W U F N M
>!R�S T�E�S R�HG^��
L*F �Z¥I� j*F �  £\ �
Lm¤ � � n�> �  ¦T � ��U§�jkU � �*¨ � � ¤*j|¨£© �
L|¨ © � p�¨ � � p�R"MGR �
Lkc2�">IU ?AFI�5U �
jkB � jkH � p N � LkS ��ª T �
�'E � j$?

a }5� 4 { 9 w TGE�H�x�x	S E�FITJR)>

7DEOHDX����5pVXPp�GHV�FDUDFWpULVWLTXHV�SULQFLSDOHV�GHV�UpVHDX[�TXDOLWDWLIV�

/HV�UpVHDX[�TXDQWLWDWLIV�VH�OLPLWHQW�j�XQH�VXUYHLOODQFH�SLp]RPpWULTXH�FKH]�FKDFXQ�GHV�SDUWHQDLUHV�
&HUWDLQV��)UDQFH��5pJLRQ�ZDOORQQH��5pJLRQ�%UX[HOOHV�&DSLWDOH��RQW�GpMj�RSpUp�XQH�VpOHFWLRQ�YLVDQW�j
QH�FRQVHUYHU�FRPPH�SRLQW�GH�PHVXUH�TXH�GHV�RXYUDJHV�UHSUpVHQWDWLIV�G
XQ�pWDW�GLW��SDWULPRQLDO��
F
HVW�j�GLUH�UHIOrWDQW�DX�PLHX[�O
pWDW�j�O
pFKHOOH�GH�OD�PDVVH�G
HDX��/HV�DXWUHV��5pJLRQ�IODPDQGH�HW
3D\V�%DV��RQW�SUpIpUp�j�FH�VWDGH�FRQVHUYHU�OD�PDMRULWp�GHV�RXYUDJHV�GLVSRQLEOHV�HQ�SURYHQDQFH�GH
GLIIpUHQWV�W\SHV�GH�UpVHDX��TX
LOV�VRLHQW��SDWULPRQLDX[��RX�DX�FRQWUDLUH�RULHQWpV�YHUV�OD�VXUYHLOODQFH
GH� SUREOpPDWLTXHV� VSpFLILTXHV�� &HFL� PRQWUH� ELHQ� OH� PDQTXH� GH� FULWqUHV� DFWXHOV� SRXU� IL[HU� OD
UHSUpVHQWDWLYLWp� G
XQ� UpVHDX� j� O
pFKHOOH� GH� OD�PDVVH� G
HDX� DLQVL� TXH� VDQV� GRXWH� OD� QpFHVVLWp� GH
WUDYDLOOHU�DYHF�GHV�UpVHDX[�HPERvWpV�
/HV�GHQVLWpV�PR\HQQHV�GHV�VWDWLRQV�YDULHQW�HQWUH���HW����SDU�����NPð���/HV�FRQGLWLRQV�VXJJpUpHV
SDU�(XURZDWHUQHW�pWDQW�GH���VWDWLRQ�SDU�����NPð�HQ�VLWXDWLRQ�QRUPDOH�HW���VWDWLRQV�SDU�����NPð
GDQV� OHV� ]RQHV� j� IRUWHV� SUHVVLRQV�� FHUWDLQV� UpVHDX[� GHYURQW� VDQV� GRXWH� rWUH� DMXVWpV� HQ
FRQVpTXHQFH�GX�SRLQW�GH�YXH�GH�OHXU�GLVWULEXWLRQ�VSDWLDOH�
3RXU� FH� TXL� FRQFHUQH� OHV� UpVHDX[� TXDOLWDWLIV�� RQ� FRQVWDWH� TXH� GDQV� FHUWDLQV� FDV� �)UDQFH�� 5pJLRQ
ZDOORQQH�� OHV� PHVXUHV� VRQW� DFWXHOOHPHQW� SUHVTX
H[FOXVLYHPHQW� OLPLWpHV� DX[� FDSWDJHV� DORUV� TXH
GDQV�G
DXWUHV�FDV��5pJLRQ�IODPDQGH��GHV�SRLQWV�GH�PHVXUHV� OLpV�j�GHV�SUREOpPDWLTXHV�GH�TXDOLWp
SHXYHQW� rWUH� LQFOXV�� &HFL� SRVH� FRPPH� GDQV� OH� FDV� GHV� UpVHDX[� TXDQWLWDWLIV� OH� SUREOqPH� GH� OD
UHSUpVHQWDWLYLWp�GHV�UpVHDX[��'DQV�TXHOOH�PHVXUH�GRLW�RQ�RX�QRQ�LQFOXUH�OHV�VWDWLRQV�R��OHV�LPSDFWV
VRQW� ORFDOHPHQW� SOXV� LPSRUWDQWV� RX� FHOOHV� TXL�� j� O
LQYHUVH�� EpQpILFLHQW� G
XQH� SUpVHUYDWLRQ
SDUWLFXOLqUH"
8QH�GHVFULSWLRQ�SOXV�GpWDLOOpH�GHV�UpVHDX[�UHVSHFWLIV�HVW�UHSULVH�FL�GHVVRXV�

������ )UDQFH

������� 5pVHDX�TXDQWLWDWLI

/H�UpVHDX�SLp]RPpWULTXH�GX�EDVVLQ�HVW�G¶DERUG�XQ�UpVHDX�GH�FRQQDLVVDQFH�TXL�SHUPHW�G¶DSSUpFLHU
OHV�WHQGDQFHV�G¶pYROXWLRQ�GH�OD�QDSSH�SDU�UDSSRUW�j�GHV�pWDWV�GH�UpIpUHQFH�
/H�UHOHYp�GHV�YDULDWLRQV�SLp]RPpWULTXHV�SHUPHW��
��GH�VXLYUH�O¶LPSDFW�GHV�VLWXDWLRQV�G¶pWLDJH�RX�GH�WUqV�KDXWHV�HDX[�GHV�QDSSHV�
��G¶pYDOXHU�OHV�UHVVRXUFHV�UHQRXYHODEOHV�GHV�DTXLIqUHV�
��GH�OLPLWHU�VL�QpFHVVDLUH�O¶XVDJH�GH�FHUWDLQV�FDSWDJH�
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/H�UpVHDX�HVW�FRQVWLWXp�GH�����SRLQWV 6	« ��SDUPL�OHVTXHOV�XQH�SDUWLH�DSSDUWLHQW�j�O¶DQFLHQ�UpVHDX�JpUp
SDU�OH�%5*0�HW�XQH�QRXYHOOH�SDUWLH�HVW�FRQVLWXWpH�GH�QRXYHDX[�SRLQWV��&HOD�UHSUpVHQWH�XQH�GHQVLWp
G¶REVHUYDWLRQ�VSDWLDOH�GH�SUqV�GH���SRLQW�SRXU�����NPð�

������� 5pVHDX�TXDOLWDWLI

&H�UpVHDX�D�SRXU�REMHFWLI�GH�FRQQDvWUH�OD�TXDOLWp�SK\VLFR�FKLPLTXH�GHV�HDX[�VRXWHUUDLQHV�DX�QLYHDX
GH�OD�UHVVRXUFH��,O�HVW�FRQVWLWXp�DXMRXUG¶KXL�GH�����VWDWLRQV�HW�LQWqJUH�GLIIpUHQWV�W\SHV�GH�SRLQWV��
���� FDSWDJHV� GHVWLQpV� j� O¶DOLPHQWDWLRQ� HQ� HDX� KXPDLQH�� ��� FDSWDJHV� G¶LUULJDWLRQ�� ��� VRXUFHV�� �
DXWUHV� RXYUDJHV� �XVDJH� LQGXVWULHO� RX� SDUWLFXOLHU��� /H� SURWRFROH� QDWLRQDO� VXU� OD� FRQFHSWLRQ� GHV
UpVHDX[�GH�FRQQDLVVDQFH�GHV�HDX[�VRXWHUUDLQHV�SXEOLp�HQ������IL[H�XQH�SpULRGLFLWp�PLQLPDOH�GH��
SUpOqYHPHQWV�SDU�DQ��HQ�SpULRGH�G¶pWLDJH�HW�HQ�SpULRGH�GH�KDXWHV�HDX[���/HV�DQDO\VHV�FRQFHUQHQW
XQ� HQVHPEOH� GH� SDUDPqWUHV� SK\VLFRFKLPLTXHV� FRPSUHQDQW� GHV� pOpPHQWV� IXJDFHV� UHOHYpV� LQ� VLWX
�S+�� FRQGXFWLYLWp�� SRWHQWLHO� UHGR[�� R[\JqQH� GLVVRXV«�� HW� GHV� pOpPHQWV� FRQVWLWXWLIV� GH� OD
PLQpUDOLVDWLRQ� JOREDOH�� (Q� RXWUH�� OHV�PLFURSROOXDQWV�PLQpUDX[� VRQW� UHFKHUFKpV� DYHF� XQH� SpULRGH
SOXV�ORQJXH��WRXV�OHV���DQV��

������ 5pJLRQ�ZDOORQQH

(Q� 5pJLRQ� ZDOOORQQH�� RQ� GLVWLQJXH� pJDOHPHQW� OH� UpVHDX� TXDQWLWDWLI� GX� UpVHDX� TXDOLWDWLI�� 'DQV� OH
GLVWULFW� GH� O
(VFDXW�� OH� UpVHDX� TXDQWLWDWLI� �SLp]RPpWULTXH�� HVW� FRPSRVp� GH� ���� SRLQWV�� UpSDUWLV
FRPPH�VXLW�

������SRLQWV�GH�PHVXUHV�PDQXHOOHV�PHQVXHOOHV
�����SRLQWV�GH�PHVXUHV�DXWRPDWLVpHV�MRXUQDOLqUHV
����SRLQWV�GH�PHVXUHV�DXWRPDWLVpHV�DYHF�WpOpWUDQVPLVVLRQ�GHV�GRQQpHV

&HV�SRLQWV�GH�PHVXUHV�QH�VRQW�SDV�HQFRUH�RUJDQLVpV�GH�PDQLqUH�j�VDWLVIDLUH�OD�GLUHFWLYH�FDGUH��/HXU
UHSUpVHQWDWLWLYLWp�SDU�UDSSRUW�DX[�GLIIpUHQWHV�PDVVHV�G
HDX�HVW�MXJpH�LQVXIILVDQWH�HW�LO�QH�WLHQW�SDV
HQFRUH� FRPSWH� GHV� DVSHFWV� OLpV� DX[� GpELWV� GHV� VRXUFHV� RX� GHV� FDSWDJHV�� 8Q� SURJUDPPH� D
QpDQPRLQV�GpMj�pWp�pWDEOL�SRXU�WHQLU�FRPSWH�GH�FHV�EHVRLQV�
/H� UpVHDX� TXDOLWDWLI� DFWXHO� HVW� FRPSRVp� GH� ���� VWDWLRQV�� H[FOXVLYHPHQW� GHV� FDSWDJHV� �SXLWV� RX
VRXUFHV�� GHVWLQpV� j� O
DOLPHQWDWLRQ� HQ� HDX� SRWDEOH�� DX[TXHOOHV� RQ� SHXW� DMRXWHU� XQ� UpVHDX� GH� ��
VWDWLRQV� GHVWLQpHV� H[FOXVLYHPHQW� j� OD� VXUYHLOODQFH� GHV� QLWUDWHV�� &H� UpVHDX� Q
HVW� SDV� MXJp� DVVH]
UHSUpVHQWDWLI�HQ�UDLVRQ�GH�VD�GLVWULEXWLRQ�WURS�KpWpURJqQH�DX�VHLQ�GHV�PDVVHV�G
HDX�HW�GX�IDLW�TX
LO
HVW� WURS� IRUWHPHQW� OLp� DX[� SRLQWV� GH� SUpOqYHPHQW�� 'HV� UpVHDX[� UHODWLIV� DX[� VLWHV� FRQWDPLQpV
H[LVWHQW�pJDOHPHQW�PDLV�QH� IRQW�SDV� O
REMHW�G
XQH� LQWpJUDWLRQ�j� O
KHXUH�DFWXHOOH��/H� UpVHDX�JOREDO
SURMHWp� YLVH� j� VDWLVIDLUH� XQH� UHSUpVHQWDWLYLWp� VSDWLDOH� VXIILVDQWH� HW�� HQ� O
DEVHQFH� GH� FULWqUHV
SURYHQDQW�GH�OD�GLUHFWLYH�ILOOH��GHYUDLW�DX�PRLQV�UHPSOLU�OHV�FRQGLWLRQV�VXJJpUpHV�SDU�(XURZDWHUQHW�
j�VDYRLU���VWDWLRQ�GH�PHVXUH�WRXV�OHV�����NPð����VWDWLRQ�WRXV�OHV����NPð�GDQV�OHV�]RQHV�j�IRUWHV
SUHVVLRQV���,O�GHYUDLW�HQ�RXWUH�rWUH�DGMRLQW�G
XQ�UpVHDX�SDWULPRQLDO�

������ 5pJLRQ�GH�%UX[HOOHV�&DSLWDOH

������� ,QYHQWDLUH�GHV�GRQQpHV�DFWXHOOHPHQW�GLVSRQLEOHV

�����������������������������������������������
16 Les chiffres tiennent compte de l’ensemble du réseau géré par l'Agence de l'Eau Artois-Picardie.
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/HV�GRQQpHV�GLVSRQLEOHV��DFTXLVHV�SDU�O¶$GPLQLVWUDWLRQ��SDU�OD�VRFLpWp�GH�FDSWDJH�G¶HDX�SRWDEOH�RX
SDU�GHV�FDSWHXUV�SULYpV�SHXYHQW�rWUH�FODVVpHV�FRPPH�VXLW��

� OHV� GRQQpHV� GH� KDXWHXUV� SLp]RPpWULTXHV� UHODWLYHV� j� OD� VXUYHLOODQFH� JpQpUDOH� GHV� GLIIpUHQWHV
QDSSHV��(OOHV�SURYLHQQHQW�GH�SXLWV�RX�SLp]RPqWUHV�QH�VXELVVDQW�SDV�O¶LQIOXHQFH�GH�FDSWDJHV�HW
VRQW� DFTXLVHV� SDU� XQ� UpVHDX� DXWRPDWLTXH� GH� PHVXUHV� LQVWDOOp� SDU� O¶$GPLQLVWUDWLRQ� GDQV� OD
SpULRGH�����������

� OHV�GRQQpHV�GH�KDXWHXUV�SLp]RPpWULTXHV�QpFHVVDLUHV�j�XQ�VXLYL�SDUWLFXOLHU�GH�FHUWDLQHV�]RQHV�
WHOOHV�TXH�OD�SDUWLH�VXG�GH�OD�QDSSH�GX�%UX[HOOLHQ�SURFKH�GHV�FDSWDJHV�G¶HDX�SRWDEOH�RX�ELHQ
OHV� ]RQHV� GHV� QDSSHV� GX� 7HUWLDLUH� SURFKHV� GHV� RXYUDJHV� GX� PpWUR�� /HV� PHVXUHV� VRQW
HIIHFWXpHV�HQ�PR\HQQH� WRXV� OHV� WURLV�PRLV�HW�SRXU� OD�SOXSDUW�GHV�SRLQWV�� OHV�KLVWRULTXHV�RQW
XQH�ORQJXHXU�GH����DQQpHV�DX�PRLQV�

OHV� GRQQpHV� GH� TXDOLWp� GH� O¶HDX� DFTXLVHV� SDU� O¶$GPLQLVWUDWLRQ� �� j� O¶H[FHSWLRQ� GH� OD� QDSSH� GX
%UX[HOOLHQ�DX�6XG�GH�OD�5pJLRQ��O¶$GPLQLVWUDWLRQ�Q¶D�SDV�SURFpGp�j�GHV�PHVXUHV�V\VWpPDWLTXHV�GH�OD
TXDOLWp�GHV�GLIIpUHQWHV�QDSSHV��4XHOTXHV�PHVXUHV�VHXOHPHQW�VRQW�GLVSRQLEOHV�SRXU�OHV����GHUQLqUHV
DQQpHV��(Q�MXLQ������D�pWp�UpDOLVpH�OD�SUHPLqUH�FDPSDJQH�GH���SUpOqYHPHQWV�GDQV�OHV�GLIIpUHQWHV
PDVVHV�G¶HDX�

� OHV� PHVXUHV� GH� TXDOLWp� UpJOHPHQWDLUHV� UpDOLVpHV� SDU� OD� VRFLpWp� GH� FDSWDJH� G¶HDX� SRWDEOH�
UHODWLYHV� j� O¶HDX� GH� OD� JDOHULH� ILOWUDQWH� HW� DX[� GLIIpUHQWV� SXLWV� FDSWDQWV� GDQV� OD� QDSSH� GX
%UX[HOOLHQ

� OHV�PHVXUHV�GH�KDXWHXU�G¶HDX�HW�GH�TXDOLWp�UpDOLVpHV�SDU�FHUWDLQV�FDSWHXUV�SULYpV��VXUWRXW�GDQV
OHV�QDSSHV�GX�6RFOH�HW�GX�/DQGpQLHQ�

������� 3URMHW�GH�PRQLWRULQJ�GH�O¶pWDW�TXDQWLWDWLI

%LHQ� TXH� IRUWHPHQW� XUEDQLVpH�� OD� 5pJLRQ� GH� %UX[HOOHV�&DSLWDOH� VROOLFLWH� SHX� VHV� QDSSHV� SRXU� OD
GLVWULEXWLRQ� G¶HDX� SRWDEOH�� HQ� HIIHW�� VHXOHPHQW� ��� GH� O¶HDX� GLVWULEXpH� VRQW� SUpOHYpV� HQ� UpJLRQ
EUX[HOORLVH�GDQV�OD�QDSSH�GHV�VDEOHV�EUX[HOOLHQV��/H�UHVWH�HVW�LPSRUWp�GH�OD�5pJLRQ�ZDOORQQH�
/HV� FRXUEHV� G¶pYROXWLRQ� GHV� QLYHDX[� SLp]RPpWULTXHV� PHVXUpV� GDQV� ��� SXLWV� GX� %UX[HOOLHQ� HW
GLVSRQLEOHV�HQ�FRQWLQX�GHSXLV�XQH�TXLQ]DLQH�G¶DQQpHV�RQW�GHV�DOOXUHV�VHPEODEOHV�HW�FRUUHVSRQGHQW
j� GHV� YDULDWLRQV� QDWXUHOOHV� TXH� O¶RQ� SHXW� PHWWUH� HQ� UHODWLRQ� DYHF� OHV� UHFKDUJHV� GHV� DQQpHV
SUpFpGHQWHV�
/HV�DXWUHV�PDVVHV�G¶HDX�GpFODUpHV��FDSWLYHV�RX�VHPL�FDSWLYHV��VRQW�XQLTXHPHQW�VROOLFLWpHV�SDU�GHV
FDSWDJHV�LQGXVWULHOV�SHX�LPSRUWDQWV�
/HV�QLYHDX[�SLp]RPpWULTXHV�UHOHYpV�GDQV� OHV�QDSSHV�FDSWLYHV�VRQW�HQ�UHPRQWpH�FRQVWDQWH�GHSXLV
�����HW�RQW�WHQGDQFH�j�VH�VWDELOLVHU�GHSXLV������
'DQV� OHV� QDSSHV� VHPL�FDSWLYHV�� RQ� REVHUYH� FHWWH� PrPH� WHQGDQFH�� VXSHUSRVpH� DX[� YDULDWLRQV
VDLVRQQLqUHV�
2Q� SHXW� FRQFOXUH� TXH�� j� O¶KHXUH� DFWXHOOH�� OHV� UHVVRXUFHV� HQ� HDX� GH� OD� 5pJLRQ� EUX[HOORLVH� QH
SUpVHQWHQW�SDV�GH�ULVTXHV�
(Q�FH�TXL�FRQFHUQH�O¶pYROXWLRQ�j�O¶KRUL]RQ�������VL�O¶RQ�VH�UpIqUH�DX�UDSSRUW�GX�JURXSH�6FpQDULRV��OHV
SROLWLTXHV� PLVHV� HQ� °XYUH� GHYUDLHQW� FRQGXLUH� GH� PDQLqUH� FHUWDLQH� j� XQH� VWDELOLVDWLRQ� GH� OD
GHPDQGH�GRPHVWLTXH�HQ�%HOJLTXH�
6XLYDQW�OH�PrPH�UDSSRUW��OD�SUpVHQFH�G¶LQGXVWULHV�GDQV�OHV�SDUWLHV�IRUWHPHQW�XUEDQLVpHV�WHOOH�TXH
OD�5pJLRQ�GH�%UX[HOOHV�&DSLWDOH�DXUD�WHQGDQFH�j�GLPLQXHU�G¶XQH�SDUW���G¶DXWUH�SDUW��j� O¶pFKHOOH�GX
GLVWULFW�HW�HQ�FH�TXL�FRQFHUQH�OD�FRQVRPPDWLRQ�LQGXVWULHOOH��OHV�SDUWLHV�V¶DFFRUGHQW�j�SHQVHU�TXH�OD
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UHVVRXUFH�HQ�HDX�VRXWHUUDLQH�WHQG�j�rWUH� UHPSODFpH�SDU�GH� O¶HDX�GH�VXUIDFH�HW�FHOD�VH�YpULILH�HQ
UpJLRQ�EUX[HOORLVH��(Q�FRQVpTXHQFH��RQ�SHXW�V¶DWWHQGUH�j�FH�TXH� OHV�YROXPHV�G¶HDX�FDSWpV�j�GHV
ILQV�LQGXVWULHOOHV�FRQWLQXHQW�GH�GpFURvWUH�HQ�UpJLRQ�EUX[HOORLVH�j�O¶KRUL]RQ������
&RPSWH�WHQX�GH�FHV�SUpYLVLRQV�HW�GH�O¶pWDW�DFWXHO�GHV�PDVVHV�G¶HDX�j�%UX[HOOHV��XQ�SURJUDPPH�GH
PRQLWRULQJ�EDVp�VXU�OH�UpVHDX�GH�PHVXUH�H[LVWDQW�VHPEOH�VXIILVDQW�
7RXWHIRLV�� OHV� �� PDVVHV� G¶HDX� GpFODUpHV� pWDQW� FRQVLGpUpHV� FRPPH� WUDQVIURQWDOLqUHV� � HW� GRQF� j
ULVTXH��XQ�SURJUDPPH�GH�PRQLWRULQJ�SOXV�GpYHORSSp�GHYUDLW� rWUH�HQYLVDJp�� ,O� VH� WUDGXLUD�SDU�XQ
UHQIRUFHPHQW� GX� QRPEUH� GH� SRLQWV� GH� PHVXUH� GHV� QLYHDX[� SLp]RPpWULTXHV� GDQV� OHV� GLIIpUHQWHV
QDSSHV��GH�IDoRQ�j�DWWHLQGUH�SRXU�FKDTXH�QDSSH�XQH�GHQVLWp�FRUUHVSRQGDQW�j�XQ�SRLQW�GH�PHVXUH
SRXU����NP��
6XU�EDVH�GHV�PHVXUHV�GH�KDXWHXUV�SLp]RPpWULTXHV��GHV�FDUDFWpULVWLTXHV�GHV�DTXLIqUHV�HW�GHV�VROV�
GHV�SDUDPqWUHV�FOLPDWLTXHV�DLQVL�TXH�GHV�GpELWV�GH�EDVH�RX�GH�VRXUFH�SRXU�OD�QDSSH�GX�%UX[HOOLHQ�
GHV�PRGqOHV�FRQFHSWXHOV�VLPSOHV�VHURQW�PLV�HQ�°XYUH�SRXU�FKDTXH�PDVVH�G¶HDX�HQ�YXH�G¶HVWLPHU
OHV�UHVVRXUFHV�GLVSRQLEOHV�HW�GH�TXDQWLILHU�OHV�pFKDQJHV�DYHF�OD�UpJLRQ�IODPDQGH��2Q�GpEXWHUD�SDU
OD�PRGpOLVDWLRQ�GH�OD�QDSSH�GX�%UX[HOOLHQ�<SUpVLHQ�GqV�VHSWHPEUH������

������� 3URMHW�GH�PRQLWRULQJ�GH�O¶pWDW�TXDOLWDWLI

(Q� UpJLRQ� EUX[HOORLVH�� OHV� PDVVHV� G¶HDX� VRXWHUUDLQHV� FDSWLYHV� HW� VHPL�FDSWLYHV� GX� VRFOH� HW� GX
/DQGpQLHQ�pWDQW�XQLTXHPHQW�j�XVDJH�LQGXVWULHO�Q¶RQW�SDV�IDLW�O¶REMHW�G¶XQ�VXLYL�TXDOLWDWLI�UpJXOLHU�TXL
SHUPHWWH�GH�MXJHU�GH�OHXU�ERQ�pWDW�FKLPLTXH�HW�GH�GpWHFWHU�OHV�WHQGDQFHV�pYHQWXHOOHV�
7RXWHIRLV�� RQ� QH� UHOqYH�� GDQV� OHV� PHVXUHV� GLVSRQLEOHV�� TXH� TXHOTXHV� IDLEOHV� GpSDVVHPHQWV
RFFDVLRQQHOV�GHV�QRUPHV�IL[pHV�SRXU�O¶HDX�SRWDEOH�
(Q� FH� TXL� FRQFHUQH� OD� QDSSH� OLEUH� GX� %UX[HOOLHQ�� OD� VRFLpWp� GH� FDSWDJH� HIIHFWXH� OHV� PHVXUHV
UpJOHPHQWDLUHV� GDQV� OD� ]RQH� GHV� FDSWDJHV� VLWXpH� DX� 6XG� GH� OD� UpJLRQ�� /HV� HDX[� GH� OD� JDOHULH
ILOWUDQWH� QH� SRVHQW� SDV� GH� SUREOqPHV�� pJDOHPHQW� SRXU� OHV� FRQFHQWUDWLRQV� HQ� QLWUDWHV� HW� HQ
SHVWLFLGHV��'HX[�GHV�QHXI�SXLWV�FDSWDQWV�GpSDVVHQW� OpJqUHPHQW� OHV�QRUPHV�SRXU� OHV�SHVWLFLGHV�HW
OHV�QLWUDWHV��/HV�FDXVHV�VRQW�ORFDOHV�HW�LGHQWLILpHV�
/D�TXDOLWp�GH�OD�SDUWLH�1RUG�GX�%UX[HOOLHQ��VLWXpH�VRXV�XQH�]RQH�WUqV�XUEDQLVpH��HVW�PDO�FRQQXH��8Q
SUpOqYHPHQW� D� pWp� UpDOLVp� HQ� MXLQ� ����� �� LO� QH� FRPSRUWH� DXFXQH� WUDFH� GH� SHVWLFLGHV� PDLV� GHV
FRQFHQWUDWLRQV� HQ� QLWUDWHV� WUqV� pOHYpHV�� 'HV� DQDO\VHV� GDQV� G¶DXWUHV� SXLWV� VRQW� QpFHVVDLUHV� SRXU
WLUHU�GHV�SUHPLqUHV�FRQFOXVLRQV�
)DFH�j�FHWWH�FRQQDLVVDQFH�WUqV�LQFRPSOqWH�GH�OD�TXDOLWp�GHV�HDX[�VRXWHUUDLQHV��H[FHSWLRQ�IDLWH�GH�OD
]RQH�GHV�FDSWDJHV�G¶HDX�SRWDEOH�� O¶$GPLQLVWUDWLRQ�GH� OD�5pJLRQ�SUpYRLW�G¶HIIHFWXHU�XQH�FDPSDJQH
GH�SUpOqYHPHQWV�HW�G¶DQDO\VHV�WRXV�OHV���PRLV�SHQGDQW���DQV�GDQV�OHV�GLIIpUHQWHV�QDSSHV��8Q�SRLQW
GH� PHVXUH� HVW� SUpYX� SRXU� FKDTXH� PDVVH� G¶HDX� HW� FRPSWH� WHQX� GH� VRQ� LPSRUWDQFH� HW� GH� VD
YXOQpUDELOLWp��OD�QDSSH�GX�%UX[HOOLHQ�VHUD�VXLYLH�HQ�GHX[�SRLQWV�pORLJQpV�GH�OD�]RQH�GH�FDSWDJH��8Q
VXLYL� SDUWLFXOLHU� GHV� QLWUDWHV� HW� GHV� SHVWLFLGHV� HVW� GH� SOXV� SUpYX� HQ� ��� SRLQWV� GH� FHWWH� GHUQLqUH
QDSSH�
/H� VXLYL� GHV� PDVVHV� G¶HDX� SUpYX� SRXU� OHV� �� DQQpHV� j� YHQLU� SHXW� rWUH� TXDOLILp� GH� PRQLWRULQJ
RSpUDWLRQQHO�� $X� GHOj� GH� FH� GpODL� HW� HQ� IRQFWLRQ� GHV� UpVXOWDWV�� RQ� SRXUUDLW� SDVVHU� HQ� SKDVH� GH
PRQLWRULQJ�GH�VXUYHLOODQFH�j�UDLVRQ�GH�XQH�FDPSDJQH�DQQXHOOH�

������ 5pJLRQ�IODPDQGH

'HSXLV� ������ OD� 5pJLRQ� IODPDQGH� D� HQWUHSULV� OD�PLVH� VXU� SLHG� G¶XQ� UpVHDX� GH�PHVXUH� GHV� HDX[
VRXWHUUDLQHV�FRQVLVWDQW��GDQV�OD�SUDWLTXH��GH�WURLV�QLYHDX[�����SULPDLUH���VHFRQGDLUH�HW�WHUWLDLUH�
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������� 5pVHDX�GH�PHVXUH�SULPDLUH�GHV�HDX[�VRXWHUUDLQHV

/H�QLYHDX�SULPDLUH�FRQVLVWH�HQ�XQ�QRPEUH�OLPLWp�GH�SXLWV�GH�VRQGDJH��VLWXpV�HQ�GHKRUV�GHV�]RQHV
G¶LQIOXHQFH�DQWKURSRJqQH�HW�VpOHFWLRQQpV�GH��PDQLqUH�j�IRXUQLU�GHV�GRQQpHV�UHSUpVHQWDWLYHV�G¶XQH
FRXFKH�DTXLIqUH� LPSRUWDQWH��VXU� OH�SODQ�GH� O¶H[SORLWDWLRQ��� �/¶H[SORLWDWLRQ�GH�FH�QLYHDX�SULPDLUH�D
SRXU�EXW�GH�GpILQLU�O¶pWDW�LQLWLDO�G¶XQH�FRXFKH�DTXLIqUH�GpWHUPLQpH�HW�G¶HQ�VXLYUH�O¶pYROXWLRQ�QDWXUHOOH
GDQV�OH�WHPSV��/HV�PHVXUHV�SDU�VRQGDJH�VRQW�HIIHFWXpHV�XQH�j�GHX[�IRLV�SDU�PRLV�

&H�QLYHDX�SULPDLUH�VHUW�GH�UpIpUHQFH�j�XQ�µPRQLWRULQJ¶�SOXV�VSpFLILTXH�

� 'DQV�OD�]RQH�F{WLqUH��XQ�UpVHDX�GH�PHVXUH�HVW�LQVWDOOp�SRXU�VXLYUH�OD�VDOLQLVDWLRQ�
� 'DQV�OH�FDGUH�GH�OD�SUREOpPDWLTXH�GHV�QLWUDWHV��HQYLURQ������SXLWV�RQW�pWp�IRUpV�HQ������SRXU

SRXYRLU�VXLYUH�O¶LQIOXHQFH�GHV�DFWLYLWpV�DJULFROHV�VXU�OHV�HDX[�VRXWHUUDLQHV���'DQV�XQH�VHFRQGH
SKDVH�V¶\�DMRXWHURQW�HQFRUH�XQH�FHQWDLQH�GH�SXLWV�GDQV�GHV�]RQHV�QDWXUHOOHV��WDX[�GH�IXPXUH
]pUR��j�GHV�ILQV�GH�FRPSDUDLVRQ��'DQV�OH�FDGUH�GH�OD�SUREOpPDWLTXH�GHV�SHVWLFLGHV��pJDOHPHQW�
XQ�UpVHDX�GH�PHVXUH�HVW� LQVWDOOp�SRXU� �VXLYUH� O¶LQIOXHQFH�GHV�DFWLYLWpV�DJULFROHV�VXU� OHV�HDX[
VRXWHUUDLQHV�

� 'H�SXLWV�GH�VRQGDJH�VRQW�LQVWDOOpV�DXWRXU�GHV�SRLQWV�GH�FDSWDJH�G¶HDX�SRWDEOH�SDU�OHV�VRFLpWpV
H[SORLWDQWHV��FRPPH�IDLVDQW�SDUWLH�GHV�FRQGLWLRQV�G¶DXWRULVDWLRQ�G¶H[SORLWDWLRQ�REOLJDWRLUHV�

� /HV� H[SORLWDQWV� GH� FDSWDJHV� LPSRUWDQWV� G¶HDX[� VRXWHUUDLQHV� SRXU� GHV� ILQV� LQGXVWULHOOHV� VRQW
WHQXV�G¶LQVWDOOHU�DX�PRLQV�XQ�SXLWV�GH�VRQGDJH�GDQV�OHV�HQYLURQV�GH�OHXU�FDSWDJH��j�SDUWLU�G¶XQ
GpELW�DXWRULVp�GH��������Pñ�DQ�

� 'DQV� GHV� ]RQHV� QDWXUHOOHV�� GHV� SXLWV� GH� VRQGDJH� VRQW� LQVWDOOpV� SDU� OHV� JHVWLRQQDLUHV� GH� OD
QDWXUH��VRXV�OD�VXSHUYLVLRQ�GH�O¶�µ,QVWLWXXW�YRRU�1DWXXUEHKRXG¶��,QVWLWXW�SRXU�OD�SURWHFWLRQ�GH�OD
QDWXUH��

� 'DQV�GHV�UpJLRQV�RX�GHV�WUDYDX[�VRQW�HQYLVDJpV��H[��OH�7*9���GHV�UpVHDX[�GH�PHVXUH�YRLHQW�OH
MRXU�DX�JUp�GH�OD�UpGDFWLRQ�GHV�UDSSRUWV�0(5�

� 3RXU�VXLYUH�OD�UHODWLRQ�HQWUH�OHV�QLYHDX[�GHV�HDX[�GH�VXUIDFH�HW�GHV�HDX[�VRXWHUUDLQHV�GDQV�OHV
EDVVLQV�IOXYLDX[��GHV�SXLWV�GH�VRQGDJH�VRQW� LQVWDOOpV�SDU� OHV�JHVWLRQQDLUHV�GH�O¶HDX��$0,1$/�
'pSW�� (DX�� SURYLQFHV�� FRPPXQHV����� HQ� YXH� GH� SRXYRLU� pYDOXHU� O¶LPSDFW�� SDU� H[HPSOH� GH
PHVXUHV�WHOOHV�TXH�OD�JHVWLRQ�DFWLYH�GHV�QLYHDX[�

� $XWRXU� GH� GpS{WV� G¶LPPRQGLFHV� RX� GH� GpFKHWV� FRQIRUPpPHQW� DX[� FRQGLWLRQV� G¶DXWRULVDWLRQ
G¶H[SORLWDWLRQ�REOLJDWRLUHV�

� $XWRXU� G¶LQGXVWULHV� SRWHQWLHOOHPHQW� SROOXDQWHV� FRQIRUPpPHQW� DX[� FRQGLWLRQV� G¶DXWRULVDWLRQ
G¶H[SORLWDWLRQ�REOLJDWRLUHV�

� $XWRXU� GH� VLWHV� SROOXpV�� GHV� SXLWV� GH� VRQGDJH� VRQW� LQVWDOOpV� GDQV� OH� FDGUH� GH� O¶H[DPHQ� GX
VRXV�VRO�SUpDODEOH�j�O¶pWDEOLVVHPHQW�HW�j�O¶pYDOXDWLRQ�GH�SURMHWV�G¶DVVDLQLVVHPHQW�

� 'HV�UpVHDX[�GH�PHVXUH�VRQW�pJDOHPHQW�PLV�HQ�SODFH�GDQV� OH�FDGUH�GH�UHFKHUFKHV�SXUHPHQW
VFLHQWLILTXHV�

� ���

������� /H�QLYHDX�VHFRQGDLUH

/H� QLYHDX� VHFRQGDLUH� GX� UpVHDX� GH� PHVXUH� GHV� HDX[� VRXWHUUDLQHV� VH� GpYHORSSH� j� SDUWLU� GH
O¶HQVHPEOH�GHV�SXLWV�LQVWDOOpV�GDQV�OH�FDGUH�GH�SUREOpPDWLTXHV�VSpFLILTXHV��GH�WHOOH�VRUWH�TXH��HQ�VH
EDVDQW� VXU� OHV� REVHUYDWLRQV� HIIHFWXpHV�� RQ� SXLVVH� REWHQLU� XQH� YXH� VXIILVDPPHQW� GpWDLOOpH� GH� OD
VLWXDWLRQ�HQ�PDWLqUH�G¶HDX[�VRXWHUUDLQHV�HW�GH�VRQ�pYROXWLRQ��GDQV�GH�YDVWHV�]RQHV�R��OHV�DFWLYLWpV
KXPDLQHV� LQIOXHQFHQW� OH� QLYHDX� RX� OD� TXDOLWp� GHV� HDX[� VRXWHUUDLQHV�� $LQVL�� WRXV� OHV� SXLWV� TXL
SHUPHWWHQW�� SDU� H[HPSOH�� GH� VXLYUH� O¶pYROXWLRQ� GX� QLYHDX� GH� PRQWpH� GHV� HDX[� GDQV� OH� VRFOH�
IRUPHQW�XQ�WHO�UpVHDX�GH�PHVXUH�VHFRQGDLUH��GH�PrPH�TXH�OH�UpVHDX�GH�PHVXUH�GHV�QLWUDWHV�HW�GHV
SHVWLFLGHV�RX�OH�UpVHDX�GDQV�OD�]RQH�F{WLqUH�
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������� /H�QLYHDX�WHUWLDLUH

2Q�SDUOH�GH�UpVHDX�WHUWLDLUH�ORUVTX¶LO�V¶DJLW�GH�GRQQpHV�IRUWHPHQW�GpWDLOOpHV�GDQV�GHV�VLWHV�R��GHV
LQWHUYHQWLRQV� KXPDLQHV� GH� FRXUWH� GXUpH�� VSpFLILTXHV� HW�RX� ORFDOHV� RQW� SURYRTXp� �RX� RQW� SX
SURYRTXHU�� GHV�PRGLILFDWLRQV� GH� OD� VLWXDWLRQ� GHV� HDX[� VRXWHUUDLQHV�� � &HV� UpVHDX[� GH�PHVXUH� VH
VLWXHQW�GDQV�XQH�]RQH�GRQW�O¶pWHQGXH�HVW�SOXW{W�UHVWUHLQWH�

'H�QRPEUHXVHV� LQVWDQFHV�VRQW� LPSOLTXpHV�GDQV� OH� µPRQLWRULQJ¶�GHV�HDX[�VRXWHUUDLQHV�HQ�)ODQGUH�
FKDFXQH�D\DQW�VD�SURSUH�ILQDOLWp���$ILQ�GH�PLHX[�VWUXFWXUHU�OH�µPRQLWRULQJ¶��HW�OD�UpFROWH�GH�GRQQpHV
UHODWLYHV�DX[�HDX[�VRXWHUUDLQHV��QRWDPPHQW�HQ�YXH�GH�OD�PLVH�HQ�°XYUH�GH�OD�'LUHFWLYH�FDGUH�VXU
O¶HDX��GHV�FRGHV� VRQW�DFWXHOOHPHQW�DWWULEXpV�DX[� ILOWUHV�GH� VRQGDJH� LQGLYLGXHOV�SUpVHQWV�GDQV� OHV
SXLWV��

� UpVHDX�GH�PHVXUH�����2ULJLQH�JHVWLRQQDLUH�LQFRQQX
� UpVHDX�GH�PHVXUH�����3XLWV�GH�VRQGDJH�$0,1$/�±�'pSDUWHPHQW�(DX�±�VpULHV�GH�PHVXUHV�GH
������������������������������������������TXDOLWp�VXIILVDQWH
� UpVHDX�GH�PHVXUH�����3XLWV�GH�VRQGDJH�$0,1$/�±�'pSDUWHPHQW�(DX�±�VpULHV�GH�PHVXUHV�GH
� �����������������������������������TXDOLWp�LQFHUWDLQH
� UpVHDX�GH�PHVXUH������3XLWV�GH�VRQGDJH�$0,1$/�±�'pSDUWHPHQW�(DX�±�XWLOLVp�SRXU�GHV�SURMHWV
�����������������������������������������WHPSRUDLUHV
� UpVHDX�GH�PHVXUH�����3XLWV�GH�VRQGDJH�G¶DXWUHV�DXWRULWpV�SXEOLTXHV�EHOJHV�RX�IODPDQGHV
� UpVHDX�GH�PHVXUH�����3XLWV�GH�VRQGDJH�GHV�VRFLpWpV�SURGXFWULFHV�G¶HDX�SRWDEOH
� UpVHDX�GH�PHVXUH�����3XLWV�GH�VRQGDJH�G¶HQWUHSULVHV�SULYpHV
� UpVHDX�GH�PHVXUH�����3XLWV�GH�FDSWDJH�G¶HDX[�VRXWHUUDLQHV
� UpVHDX�GH�PHVXUH������3XLWV�GH�VRQGDJH�$0,1$/�±�'pSDUWHPHQW�(DX�±�UpVHDX�GH�PHVXUH�0$3�

/HV�GRQQpHV�PHVXUpHV�GLVSRQLEOHV�VRQW�DFFHVVLEOHV�DX�SXEOLF��YLD�KWWS���GRY�YODDQGHUHQ�EH�
7RXV�OHV�SXLWV�GH�VRQGDJH�GHV�UpVHDX[���j���FRPSRUWDQW�DX�PRLQV�XQ�ILOWUH�ILJXUHQW�DFWXHOOHPHQW
GDQV�OD�EDQTXH�GH�GRQQpHV�HW�VRQW�DFFHVVLEOHV�SRXU�FHWWH�DSSOLFDWLRQ�µLQWHUQHW¶¶���'¶DXWUHV�MHX[�GH
GRQQpHV� VRQW� DFWXHOOHPHQW� HQ� SUpSDUDWLRQ� HW� DMRXWpHV� V\VWpPDWLTXHPHQW�� DSUqV� FRQWU{OH�� j� OD
EDQTXH�GH�GRQQpHV�
/HV�SXLWV�GH�VRQGDJH�JpUpV�SDU�OH�'pSDUWHPHQW�(DX�RQW�VXEL�HQ������XQH�pYDOXDWLRQ��WKpRULTXH��HW
VXU�OH�WHUUDLQ��SDU�UDSSRUW�j�O¶DSSOLFDWLRQ�GHV�H[LJHQFHV�HQ�PDWLqUH�GH�µPRQLWRULQJ¶�GH�OD�'LUHFWLYH
FDGUH�GH�O¶(DX���&HOOH�FL�VWLSXOH�TX¶XQ�µPRQLWRULQJ¶�DGpTXDW��WDQW�TXDOLWDWLI�TXH�TXDQWLWDWLI��GHV�HDX[
VRXWHUUDLQHV�GRLW�rWUH�RSpUDWLRQQHO�GDQV�WRXV�OHV�pWDWV�PHPEUHV�SRXU�ILQ��������8Q�SODQQLQJ�HVW�HQ
FRXUV�G¶pODERUDWLRQ��VXU�OD�EDVH�GXTXHO�OH�UpVHDX�GH�PHVXUH�DFWXHO�VHUD�HQFRUH�pWHQGX�HW�RSWLPLVp�

������ 3D\V�%DV

3RXU�OHV�3D\V�%DV��SOXV�VSpFLILTXHPHQW�SRXU�OD�=pODQGH��OH�UpVHDX�GH�PHVXUH�TXDOLWDWLI�FRQVLVWH�HQ
OD�PHVXUH� DQQXHOOH� SDU� OH� µ/DQGHOLMN� 0HHWQHW� %RGHPNZDOLWHLW¶� �UpVHDX� QDWLRQDO� GH� PHVXUH� GH� OD
TXDOLWp� GX� VRO�� ���� WX\DX[�� HW� SDU� OH� µ3URYLQFLDDO� 0HHWQHW� %RGHPNZDOLWHLW¶� �UpVHDX� SURYLQFLDO� GH
PHVXUH� GH� OD� TXDOLWp� GX� VRO�� ���� WX\DX[�� DX� PR\HQ� GH� ILOWUHV�� LQVWDOOpV� SULQFLSDOHPHQW� j� GHV
SURIRQGHXUV�GH����HW�GH����PqWUHV�VRXV�OH�QLYHDX�GX�VRO���&HV�UpVHDX[�GH�PHVXUH�VRQW�GHVWLQpV�HQ
RUGUH� SULQFLSDO� j� GHV� UHFKHUFKHV� K\GURORJLTXHV� HW� j� OD� SUpYHQWLRQ� G¶HDX[� VRXWHUUDLQHV
GRXFHV�VDXPkWUHV���(Q�YXH�GX�µPRQLWRULQJ¶��XQ�PDQXHO�QDWLRQDO�D�pWp�UpGLJp���/H�UpVHDX�GH�PHVXUH
]pODQGDLV� HVW� VXEGLYLVp� HQ� WURLV� VRXV�UpVHDX[��� OH� UpVHDX� UpJLRQDO�� OH� UpVHDX� ORFDO� HW� OH� UpVHDX
µPDFUR¶���/H�UpVHDX�UpJLRQDO�V¶RFFXSH�SULQFLSDOHPHQW�GHV�HDX[�VRXWHUUDLQHV�VDXPkWUHV�GH�=pODQGH
HW�FRPSUHQG����VLWHV�DFWLIV��FRPSWDQW�DX�WRWDO�����ILOWUHV��UpSDUWLV�VXU� O¶HQVHPEOH�GH� OD�SURYLQFH�
/H� UpVHDX� GH�PHVXUH� ORFDO� YLVH� OHV� EXOOHV� G¶HDX� GRXFH� HQ� =pODQGH� HW� FRPSUHQG� ��� VLWHV� DFWLIV�
FRPSWDQW� DX� WRWDO� ��� ILOWUHV�� pJDOHPHQW� UpSDUWLV� VXU� O¶HQVHPEOH� GH� OD� SURYLQFH�� � &HV� SRLQWV� GH
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PHVXUH�VRQW�UHOHYpV�GHX[�IRLV�SDU�VHPDLQH��5pJXOLqUHPHQW��WRXV�GHX[�RX�WURLV�DQV��RQ�GpWHUPLQH
HQ�RXWUH�OD�WHQHXU�HQ�FKORUXUHV�GHV�HDX[�VRXWHUUDLQHV�GDQV�WRXV�OH�ILOWUHV�
$� F{Wp�GH� FHV� VLWHV�DFWLIV�� OH� UpVHDX�GH�PHVXUH� FRPSRUWH�HQFRUH�XQ�JUDQG� QRPEUH�GH�SRLQWV� GH
PHVXUH�LQDFWLIV���&HX[�FL�QH�VRQW�SOXV�UHOHYpV�GHSXLV� O¶RSWLPDOLVDWLRQ�GX�UpVHDX�HQ�������PDLV� LOV
VRQW�WRXMRXUV�SUpVHQWV�VXU�OH�WHUUDLQ��8QH�VpULH�pWHQGXH�GH�PHVXUHV�HQ�SURYHQDQFH�GH�FHV�SRLQWV
LQDFWLIV�HVW�GLVSRQLEOH�
/H�UpVHDX�GH�PHVXUH�µPDFUR¶��TXDQW�j�OXL��VH�SUpRFFXSH�GX�QLYHDX�GHV�HDX[�SKUpDWLTXHV�GDQV�OHV
VLWHV�QDWXUHOV��XUEDLQV�HW�DJULFROHV�� ,O� GRLW� HQFRUH��HQ�JUDQGH�SDUWLH��rWUH�PLV�HQ�SODFH�� � 3RXU� FH
VRXV�UpVHDX�µPDFUR¶��TXHOTXH�����VLWHV�GH�PHVXUH��HQFRUH�j�LQVWDOOHU��VRQW�HQYLVDJpV�

���� ,GHQWLILFDWLRQ�GHV�PDVVHV�G
HDX��j�ULVTXH�
������ 2EMHFWLIV�SRXU�OHV�HDX[�VRXWHUUDLQHV

/D�FDUDFWpULVDWLRQ� LQLWLDOH�GHV�PDVVHV�G¶HDX�VRXWHUUDLQH�GRLW� VH� FRQFOXUH�SDU�XQH�DSSUpFLDWLRQ�GX
ULVTXH�HQFRXUX�SDU�OD�PDVVH�G¶HDX�GH�QH�SDV�DWWHLQGUH�HQ������OHV�REMHFWLIV�IL[pV�SDU�OD�GLUHFWLYH
FDGUH�GDQV�VRQ�DUWLFOH����,O�Q
HVW�SDV�VXSHUIOX�GH�SUpFLVHU�j�QRXYHDX�TXHOV�VRQW�FHV�REMHFWLIV�

� DWWHLQGUH�XQ�ERQ�pWDW��WDQW�TXDQWLWDWLI�TXH�FKLPLTXH�
� LQYHUVHU�WRXWH�WHQGDQFH�j� OD�KDXVVH��VLJQLILFDWLYH�HW�GXUDEOH��GH� OD�FRQFHQWUDWLRQ�GHV

SROOXDQWV�

/H�ERQ�pWDW�TXDQWLWDWLI�HVW�VXUWRXW�GpILQL�FRPPH�GHYDQW�DVVXUHU�XQ�pTXLOLEUH�HQWUH�OHV�SUpOqYHPHQWV
HW�OD�UHVVRXUFH��GH�PDQLqUH�j�FH�TX
DXFXQ�LPSDFW�QpJDWLI�VXU�O
pWDW�GHV�HDX[�GH�VXUIDFH�RX�VXU�OHV
pFRV\VWqPHV� WHUUHVWUHV� GpSHQGDQWV� QH� SXLVVH� rWUH� FRQVWDWp�� &HWWH� GpILQLWLRQ� Q
RIIUH� HQ� SUDWLTXH
DXFXQ� FULWqUH� TXDQWLILDEOH�� HW� Q
HVW� WRXMRXUV� SDV� SUpFLVpH� j� O
KHXUH� DFWXHOOH�� ,O� Q
HVW� GqV� ORUV� SDV
pWRQQDQW�GH�FRQVWDWHU�TXH�OHV�LQWHUSUpWDWLRQV�GLIIqUHQW�G
XQ�SDUWHQDLUH�j�O
DXWUH�
3RXU�FH�TXL�FRQFHUQH�O
pWDW�FKLPLTXH��VL�O
RQ�H[FHSWH�OHV�HIIHWV�G
LQWUXVLRQ�G
HDX�VDOpH��RQ�GLVWLQJXH
FODLUHPHQW�GHX[�FULWqUHV�GH�ERQ�pWDW��UHTXpUDQW��

� GH�QH�SDV�GpSDVVHU� OHV�VHXLOV�GH�TXDOLWp�TXL�GRLYHQW�rWUH�SUpFLVpV�GDQV� OD� IXWXUH�GLUHFWLYH
ILOOH�VXU�OD�SURWHFWLRQ�GHV�HDX[�VRXWHUUDLQHV�FRQWUH�OD�SROOXWLRQ�HW�

� FRPPH�SRXU�O
pWDW�TXDQWLWDWLI��GH�QH�SDV�HPSrFKHU�OHV�HDX[�GH�VXUIDFH�G
DWWHLQGUH�XQ�ERQ
pWDW�

'DQV�O
DWWHQWH�GH�OD�GLUHFWLYH�ILOOH��FKDTXH�SDUWHQDLUH�QH�SHXW�WHQLU�FRPSWH�TXH�GH�VHXLOV�SURYLVRLUHV
GDQV� O
� pYDOXDWLRQ� GHV� ULVTXHV 68¬ �� ,O� IDXGUD� HQ� RXWUH� V
DWWHQGUH� j� FH� TXH� WUqV� SHX� GH� SDUDPqWUHV
FKLPLTXHV�IDVVHQW�HQ�GpILQLWLYH�O
REMHW�GH�VHXLOV�FRPPXQV�j�O
pFKHOOH�HXURSpHQQH 68 �
'H� SOXV�� QL� OD� GLUHFWLYH� FDGUH�� QL� OD� GLUHFWLYH� ILOOH�� QH� GpILQLVVHQW� DVVH]� SUpFLVpPHQW� OD� PDQLqUH
G
pYDOXHU�O
pWDW�G
XQH�PDVVH�G
HDX�FRPSWH�WHQX�GHV�GRQQpHV�GLVSRQLEOHV�
3RXU�FH�TXL�HVW�GHV�WHQGDQFHV��OHV�FULWqUHV�QH�SHUPHWWHQW�JXqUH�SOXV�XQH�GpPDUFKH�FRPPXQH���'HV
VWUDWpJLHV�GRLYHQW�HQFRUH�rWUH�GpILQLHV�PDLV�HOOHV�QH�VHURQW�VDQV�GRXWH�DSSOLFDEOHV�TXH�ORUVTXH�OH
PRQLWRULQJ�SURSUHPHQW�GLW�DXUD�GpEXWp�

������ 3ULQFLSHV�G
LGHQWLILFDWLRQ�GHV�PDVVHV�G
HDX�j�ULVTXH

�����������������������������������������������
17 Les seuils relatifs à l'eau potable sont le plus souvent considérés.
18 Dans la version de directive actuellement proposée par la Commission, ce n'est le cas que pour les nitrates et les pesticides.
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$�FHV� LQFHUWLWXGHV� OLpHV�DX[�GpILQLWLRQV�PrPHV�GHV�REMHFWLIV�� LO� IDXW�HQFRUH�DMRXWHU�FHOOHV� OLpHV�DX
IDLW�TX
LO� V
DJLW�GDQV� OH� FDV�SUpVHQW�G
pYDOXHU� OD�SUREDELOLWp�G
pYqQHPHQWV� IXWXUV�SRXU� OHVTXHOV� RQ
GLVSRVH�GH�SHX�G
pOpPHQWV�j�FDUDFWqUH�GpWHUPLQLVWH�
'HX[� WHQGDQFHV� VH� GHVVLQHQW� TXDQW� j� OD� PDQLqUH� G
DSSUpFLHU� OHV� ULVTXHV� WDQW� TXDQWLWDWLIV� TXH
FKLPLTXHV�
/D� SUHPLqUH� FRQVLVWH� j� pYDOXHU� OHV� FRQGLWLRQV� DFWXHOOHV� GH� OD� PDVVH� G
HDX� �VRQ� pWDW� HW�� OH� FDV
pFKpDQW��VHV�WHQGDQFHV��HQ�QH�FRQVLGpUDQW�SRXU������TX
XQH�VLPSOH�H[WUDSRODWLRQ�
/D�VHFRQGH�FRQVLVWH�j�FURLVHU� OHV�SUHVVLRQV�HW� OD�YXOQpUDELOLWp�GH� OD�PDVVH�G
HDX�SRXU�HQ�GpGXLUH
O
pWDW�HW�OHV�WHQGDQFHV�j�SOXV�RX�PRLQV�ORQJ�WHUPH�
&HV�PpWKRGHV�SHXYHQW�ELHQ�HQWHQGX�rWUH�XWLOLVpHV�LQGpSHQGDPPHQW�O
XQH�GH�O
DXWUH��QRWDPPHQW�HQ
IRQFWLRQ� GH� OD� GLVSRQLELOLWp� GHV� GRQQpHV�� (OOHV� JDJQHQW� FHSHQGDQW� HQ� ILDELOLWp� ORUVTX
HOOHV� VRQW
XWLOLVpHV� FRPSOpPHQWDLUHPHQW�� O
pYDOXDWLRQ� EDVpH� VXU� O
pWDW� DFWXHO� GHYDQW� VHUYLU� j� �FDOLEUHU�� OD
GpPDUFKH�EDVpH�VXU�OD�YXOQpUDELOLWp��HW�LQYHUVHPHQW��OD�GpPDUFKH�EDVpH�VXU�OD�YXOQpUDELOLWp�GHYDQW
SHUPHWWUH�GH�FRUULJHU�GHV�H[WUDSRODWLRQV�WURS�VLPSOLVWHV�
'DQV�6FDOGLW�� QRXV� DYRQV� FKHUFKp� j� pWDEOLU� XQH�PpWKRGRORJLH� FRPPXQH�� &HOOH�FL� D\DQW� WRXWHIRLV
PRQWUp�VHV�OLPLWHV��QRXV�DYRQV�HQ�GpILQLWLYH�ODLVVp�OH�FKRL[�j�FKDFXQ�GX�FKHPLQHPHQW�XWLOLVp�SRXU
GpILQLU� OHV�ULVTXHV�� WRXW�HQ�GHPDQGDQW�GH�SUpFLVHU� ODTXHOOH�GHV�GHX[�DSSURFKHV�SUpFLWpHV��LPSDFW
FRQVWDWp�RX�LPSDFW�SUpYLVLEOH��D�HVVHQWLHOOHPHQW�JXLGp�OD�GpPDUFKH�
,QGpSHQGDPPHQW�GH�OD�PDQLqUH�GRQW�O
pWDW�RX�OHV�WHQGDQFHV�VRQW�H[WUDSROpV��DLQVL�TXH�GHV�QRUPHV
GH� TXDOLWp� RX� GHV� YDOHXUV� VHXLOV� DGRSWpHV�� OD� PDVVH� G
HDX� VRXWHUUDLQH� SHXW�rWUH� FRQVLGpUpH� �j
ULVTXH��ORUVTXH�

� VRLW�HOOH�VH�WURXYH�GpMj�GDQV�XQ�pWDW�PpGLRFUH�
� VRLW�VRQ�pWDW�D�DWWHLQW�XQ�VHXLO�QpFHVVLWDQW�XQH�DQDO\VH�GH�WHQGDQFH�HW�FHWWH�DQDO\VH�GH

WHQGDQFH�� FRPSWH� WHQX� RX� QRQ� GH� OD� YXOQpUDELOLWp�� PRQWUH� TX
LO� H[LVWH� XQH� KDXVVH
VLJQLILFDWLYH�HW�GXUDEOH�

/
DSSURFKH�XWLOLVpH�SDU�FKDFXQ�GHV�SDUWHQDLUHV�SRXU�O
LGHQWLILFDWLRQ�GHV�PDVVHV�G
HDX�VRXWHUUDLQH��j
ULVTXH�TXDQWLWDWLI��HVW�UpVXPpH�GDQV�OH�WDEOHDX���

(YDOXDWLRQ� EDVpH� VXU� O
pWDW� HW
OHV�WHQGDQFHV�DFWXHOOHV��LPSDFW
FRQVWDWp�

(YDOXDWLRQ� EDVpH� VXU� O
pYROXWLRQ� GHV
SUHVVLRQV� HW� OD� YXOQpUDELOLWp� �LPSDFW
SUpYLVLEOH�

)UDQFH 2XL 2XL
5pJLRQ
ZDOORQQH

2XL 6WDWX�TXR

5pJLRQ
%UX[HOOHV�
&DSLWDOH

2XL 6WDWX�TXR

5pJLRQ
IODPDQGH

2XL 6WDWX�TXR

3D\V�%DV 2XL 6WDWX�TXR
7DEOHDX� ��� 0pWKRGHV� G
pYDOXDWLRQ� GHV� PDVVHV� G
HDX� VRXWHUUDLQHV� j� ULVTXH� TXDQWLWDWLI�� SDU
SDUWHQDLUH�

/
DSSURFKH�XWLOLVpH�SDU�FKDFXQ�GHV�SDUWHQDLUHV�SRXU�O
LGHQWLILFDWLRQ�GHV�PDVVHV�G
HDX�VRXWHUUDLQH��j
ULVTXH�FKLPLTXH��HVW�UpVXPpH�GDQV�OH�WDEOHDX����

(YDOXDWLRQ� EDVpH� VXU
O
pWDW� HW� OHV� WHQGDQFHV
DFWXHOOHV� �LPSDFW
FRQVWDWp�

(YDOXDWLRQ� EDVpH� VXU
O
pYROXWLRQ�GHV�SUHVVLRQV
HW� OD� YXOQpUDELOLWp
�LPSDFW�SUpYLVLEOH�

6XEVWDQFH�V�
FRQVLGpUpH�V�
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)UDQFH 2XL 2XL 1LWUDWHV�� SHVWLFLGHV�
VROYDQWV�FKORUpV

5pJLRQ
ZDOORQQH

2XL 2XL 7RXW� SROOXDQW� �VXUWRXW
QLWUDWHV�HW�SHVWLFLGHV�

5pJLRQ
%UX[HOOHV
�&DSLWDOH

2XL 1RQ��PDQTXH�GH�GRQQpHV� 1LWUDWHV��SHVWLFLGHV�«

5pJLRQ
IODPDQGH

2XL 2XL 1LWUDWHV

3D\V�%DV 2XL 2XL 1LWUDWHV�� SKRVSKDWHV�
SHVWLFLGHV

7DEOHDX� ���� 0pWKRGHV� G
pYDOXDWLRQ� GHV� PDVVHV� G
HDX� VRXWHUUDLQHV� j� ULVTXH� FKLPLTXH�� SDU
SDUWHQDLUH�

/HV�DSSURFKHV�GpWDLOOpHV�XWLOLVpHV�SDU�FKDFXQ�GHV�SDUWHQDLUHV�VRQW�GpFULWHV�FL�GHVVRXV�

������� )UDQFH

/D�FDUDFWpULVDWLRQ� LQLWLDOH�GHV�PDVVHV�G¶HDX�VRXWHUUDLQH�GRLW� VH� FRQFOXUH�SDU�XQH�DSSUpFLDWLRQ�GX
ULVTXH� HQFRXUX� SDU� OD� PDVVH� G¶HDX� GH� QH� SDV� DWWHLQGUH� HQ� ����� OHV� REMHFWLIV� TXDQWLWDWLIV� HW
FKLPLTXHV�IL[pV�SDU�OD�'&(�
8QH�PpWKRGH�G¶pYDOXDWLRQ�GX�ULVTXH��EDVpH�VXU�XQH�GpILQLWLRQ�SURYLVRLUH�GHV�REMHFWLIV�GH�ERQ�pWDW
SRXU�OHV�HDX[�VRXWHUUDLQHV��HQ�O¶DWWHQWH�GH�OD�SDUXWLRQ�GpILQLWLYH�GH�OD�GLUHFWLYH�ILOOH��D�pWp�pODERUpH
DX�QLYHDX�QDWLRQDO�
3RXU�OHV�PDVVHV�G¶HDX�VRXWHUUDLQHV��O¶REMHFWLI�GH�ERQ�pWDW�FKLPLTXH�DVVLJQp�VH�GRXEOH�G¶XQ�REMHFWLI
JpQpUDO� GH� QRQ� GpWpULRUDWLRQ� GH� OD� TXDOLWp� GH� O¶HDX� VRXWHUUDLQH�� TXL� LPSRVH� GH� Q¶DYRLU� DXFXQH
WHQGDQFH� j� OD� KDXVVH� VLJQLILFDWLYH� HW� GXUDEOH� GH� OD� FRQFHQWUDWLRQ� G¶XQ� SROOXDQW� GDQV� O¶HDX� DVVH]
FRQWUDLJQDQW��(Q�O¶DEVHQFH�GX�WH[WH�GpILQLWLI�GH�OD�GLUHFWLYH�ILOOH��LO�D�pWp�GpFLGp��SRXU�O¶pYDOXDWLRQ�GH
O¶pWDW�FKLPLTXH��

� GH� FRQVLGpUHU� TXH� OHV� SROOXWLRQV� SRQFWXHOOHV�� GH� W\SH� LQGXVWULHO�� pWDLHQW� PDvWULVpHV� HW� TXH
O¶pYDOXDWLRQ� GX� ULVTXH� pWDLW� j� FRQGXLUH� XQLTXHPHQW� SDU� UDSSRUW� j� OD� SUpVHQFH� GH� SROOXWLRQV
GLIIXVHV�

� GH� FRQVLGpUHU� TX¶XQH� HDX� HQ� ©� ERQ� pWDW� ª� pWDLW� XQH� HDX� TXL� UHVSHFWDLW� HQ� WRXV� SRLQWV� OHV
FRQFHQWUDWLRQV�GpILQLHV�SRXU�OHV�HDX[�GLVWULEXpHV�SRXU�O¶DOLPHQWDWLRQ�KXPDLQH�

� TX¶LO� \� DYDLW� ULVTXH� GH� PDXYDLV� pWDW�� GqV� ORUV� TXH� OHV� FRQFHQWUDWLRQV� SRXU� OHV� SROOXDQWV
GpSDVVDLHQW������GHV�VHXLOV�IL[pV�SRXU�OHV�HDX[�GLVWULEXpHV��VRLW�SDU�H[HPSOH������PJ���O�SRXU
OHV�QLWUDWHV������PJ��� O�SRXU� OHV�VXOIDWHV«��VDXI�SRXU� OHV�SROOXDQWV�SRXU� OHVTXHOV� OHV�QRUPHV
IL[pHV� VRQW� EHDXFRXS� SOXV� IDLEOHV� �SK\WRVDQLWDLUHV�� VROYDQWV� FKORUpV�� DPPRQLXP«�� R�� O¶RQ
FRQVHUYHUD�OD�YDOHXU�FRUUHVSRQGDQWH�GH�OD�QRUPH�HDX�SRWDEOH�

7DQW� SRXU� OHV� DVSHFWV� TXDQWLWDWLIV� TXH� OHV� DVSHFWV� TXDOLWDWLIV�� OH� ULVTXH� HVW� HVWLPp� j� SDUWLU� GX
FURLVHPHQW� G¶XQ� HQVHPEOH� GH� IDFWHXUV� RX� G¶LQGLFHV� TXL� WpPRLJQHQW� j� OD� IRLV� GH� O¶LPSRUWDQFH� GHV
SUHVVLRQV�HW�GX� ULVTXH� OLp�DX[�DFWLYLWpV�HW�RFFXSDWLRQV�H[LVWDQW�HQ�VXUIDFH��GH� O¶pWDW�FRQVWDWp�GHV
PLOLHX[�HW�GX�QLYHDX�GH�SROOXWLRQ�GHV�HDX[� WHO�TXH� UpVXOWDQW�GHV� UpVHDX[�GH� VXUYHLOODQFH�SDU� OHV
SROOXDQWV��HW��SRXU�OH�ULVTXH�TXDQWLWDWLI�GHV�pYROXWLRQV�SUpYLVLEOHV�GHV�EHVRLQV�
3RXU� O¶DSSUpFLDWLRQ� GX� ULVTXH� GH� QRQ� DWWHLQWH� GHV� REMHFWLIV� TXDOLWDWLIV�� LO� FRQYLHQGUD� GH� VH� EDVHU
SULQFLSDOHPHQW� VXU� O¶pYDOXDWLRQ� GH� OD� YXOQpUDELOLWp� HW� OH� IRQFWLRQQHPHQW� GX�PLOLHX� QDWXUHO� TXL� HQ
WHUPHV�WHPSRUHOV�VRQW�SOXV�LPSRUWDQWV�TXH�OHV�PRGLILFDWLRQV�GHV�SUHVVLRQV�UpVXOWDQW�GHV�VFpQDULRV
WHQGDQFLHOV���SDU�H[HPSOH��OD�SDUWLH�GX�VRXV�VRO�FRUUHVSRQGDQW�j�OD�]RQH�QRQ�VDWXUpH��SHXW�MRXHU�XQ
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U{OH� LPSRUWDQW� HQ� WHUPH� GH� VWRFNDJH� WDPSRQ� GHV� QLWUDWHV� HW� FRQGXLUH� j� REVHUYHU� GHV
DXJPHQWDWLRQV�GH�FRQFHQWUDWLRQV�GDQV�OHV�HDX[�DORUV�TXH�OHV�DSSRUWV�HQ�VXUIDFH�RQW�VHQVLEOHPHQW
GLPLQXp�

���������� $SSUpFLDWLRQ�GX�ULVTXH�GH�QRQ�DWWHLQWH�GHV�REMHFWLIV�TXDQWLWDWLIV�HQ�����

/H�ERQ�pWDW�TXDQWLWDWLI�HVW�DWWHLQW�VL�OHV�SUpOqYHPHQWV�PR\HQV�QH�GpSDVVHQW�SDV��\�FRPSULV�j�ORQJ
WHUPH��OD�UHVVRXUFH�GLVSRQLEOH��(Q�SOXV�GH�FHW�pTXLOLEUH�HQWUH�SUpOqYHPHQW�HW�UHVVRXUFH��OHV�HDX[�GH
VXUIDFH�HW� OHV�pFRV\VWqPHV� WHUUHVWUHV�HQ� UHODWLRQ�DYHF� OHV�HDX[�VRXWHUUDLQHV�QH�GRLYHQW�SDV�rWUH
DIIHFWpV�SDU� OHV�SUpOqYHPHQWV�TXL�\�VRQW�H[HUFpV��(Q�SDUWLFXOLHU�� OHV�SUpOqYHPHQWV�QH�GRLYHQW�SDV
HQWUDvQHU�GH�ULVTXH�G¶LQYDVLRQ�G¶HDX�VDOpH�
/D� ORJLTXH� G¶pYDOXDWLRQ� GX� ULVTXH� UHWHQXH� SRXU� O
DSSUpFLDWLRQ� GH� OD� QRQ� DWWHLQWH� GX� ERQ� pWDW
TXDQWLWDWLI�HQ������FRQVLVWH�j�FURLVHU��
��O¶pWDW�LQLWLDO�FRQVWDWp�HQ�������FDUDFWpULVp�SDU�GHX[�pWDWV���pTXLOLEUH�RX�GpVpTXLOLEUH��
��DYHF�OD�WHQGDQFH�GH�OD�SUHVVLRQ�GH�FDSWDJH�j� O¶KRUL]RQ������FRUUHVSRQGDQW�VHORQ� OHV�FDV�j�XQH
EDLVVH��XQH�VWDELOLWp�RX�XQH�KDXVVH��&HWWH�WHQGDQFH�UpVXOWH�GX�VFpQDULR�WHQGDQFLHO�UHWHQX�
/¶DSSUpFLDWLRQ� GH� O¶pTXLOLEUH� HQWUH� FDSWDJH� HW� UHQRXYHOOHPHQW� G¶XQH�PDVVH� G¶HDX� VRXWHUUDLQH� HVW
EDVpH�VXU��
���O¶DQDO\VH�GHV�WHQGDQFHV�SLp]RPpWULTXHV�DSUqV�©�GpEUXLWDJH�ª��SRXU�OHV�V\VWqPHV�DTXLIqUHV�OLEUHV�
GHV� YDULDWLRQV� LQGXLWHV� SDU� OHV� JUDQGHV� IOXFWXDWLRQV� SOXYLRPpWULTXHV� �HW� GRQF� GH� UHFKDUJH�� LQWHU
DQQXHOOHV�
���OD�FRQVWDWDWLRQ�G¶XQH�GLPLQXWLRQ�VLJQLILFDWLYH�GHV�GpELWV�G¶pWLDJH�GHV�FRXUV�G¶HDX�HW�GHV�VRXUFHV
RX�O¶DSSDULWLRQ�G¶DVVHFV�GH�SOXV�HQ�SOXV�IUpTXHQWV�HW�FRQFHUQDQW�GHV�ELHIV�GH�SOXV�HQ�SOXV�ORQJV�
���OH�FRQVWDW�GH�OD�GpJUDGDWLRQ�RX�GH�OD�UpGXFWLRQ�VLJQLILFDWLYHV�GH�O¶HPSULVH�GHV�]RQHV�KXPLGHV�HQ
OLDLVRQ� DYHF� OD� GLPLQXWLRQ� GHV� DSSRUWV� G¶HDX[� VRXWHUUDLQHV� SDU� VXLWH� GH� O¶DXJPHQWDWLRQ� GHV
FDSWDJHV�
���OD�WHQGDQFH�FRQWLQXH�j�OD�KDXVVH�GH�OD�VDOLQLWp�GDQV�OD�IUDQJH�OLWWRUDOH�WUDGXLVDQW�OD�SURJUHVVLRQ
GX� ELVHDX� VDOp� VRXV� O¶LQIOXHQFH� G¶XQH� VXUH[SORLWDWLRQ� GH� OD� UHVVRXUFH� HW� GH� O¶DFFURLVVHPHQW� GHV
SUpOqYHPHQWV�
2Q� GLIIpUHQFLHUD�� GDQV� OD� EDLVVH� GH� SUHVVLRQ� SUpYLVLRQQHOOH� GH� FDSWDJH� DYHF� XQ� pWDW� LQLWLDO� HQ
GpVpTXLOLEUH��GHX[�FDV�
�� XQH� EDLVVH� ©� VSRQWDQpH� ª� F¶HVW� j� GLUH� XQH� EDLVVH� GHV� FDSWDJHV� LQGXLWH� SDU� XQH� GLPLQXWLRQ� GH
O¶LQGXVWULDOLVDWLRQ�� OD� IHUPHWXUH� GH� PLQHV�� OD� GpVHUWLILFDWLRQ� G¶XQH� UpJLRQ� �H[RGH� UXUDO� YHUV� OHV
YLOOHV���HWF�
�� XQH� EDLVVH� ©� QRQ� VSRQWDQpH� ª� F
HVW�j�GLUH� XQH� EDLVVH� SUpYLVLRQQHOOH� UpVXOWDQW� G¶DFWLRQV
YRORQWDULVWHV���EDLVVH�SUpYXH�GHV�FDSWDJHV�GDQV�OH�FDGUH�G¶RXWLOV�GH�SODQLILFDWLRQ�GH�OD�JHVWLRQ�GHV
HDX[��6'$*(��6$*(��DUUrWpV�VpFKHUHVVH��=5(��FRQWUDW�GH�QDSSH��SODQ�GH�JHVWLRQ�GHV�pWLDJHV��RX
HQFRUH�SURMHW� GH�PRELOLVDWLRQ�GH� UHVVRXUFHV� GH� VXEVWLWXWLRQ� SURYHQDQW� G¶XQH� DXWUH�PDVVH� G¶HDX�
'DQV� FH� FDV� RQ� FRQVLGpUHUD� TXH� OD� PDVVH� G¶HDX� VRXWHUUDLQH� HVW� ©� $� 5LVTXH� ª�� OHV� PHVXUHV
HQYLVDJpHV�SRXU�UpGXLUH�OH�GpILFLW�HW�UHVWDXUHU�O¶pTXLOLEUH�SRXYDQW�QH�SDV�rWUH�DSSOLTXpHV�HQ�WRWDOLWp
RX�UHWDUGpHV�GDQV�OHXU�PLVH�HQ�°XYUH�

/D� PpWKRGRORJLH� G¶pYDOXDWLRQ� GX� ULVTXH� GH� QRQ� DWWHLQWH� GHV� REMHFWLIV� TXDQWLWDWLIV� HQ� ����� HVW
UpVXPpH�GDQV�OH�WDEOHDX����
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Significative Pas de Risque

Non
significative

A Risque

"Non
spontanée"

6WDELOLWp

A Risque

(7$7�,1,7,$/�FRQVWDWp�GH�OD�PDVVH�G
HDX�HQ�����

7HQGDQFH�GH
OD

35(66,21
GH�FDSWDJH�j
O
KRUL]RQ
����

%DLVVH

$XJPHQWDWLRQ

"Spontanée"

A Risque

A Risque

A Risque

Pas de Risque

Pas de Risque

'(6(48,/,%5((48,/,%5(

7DEOHDX�����0pWKRGRORJLH�IUDQoDLVH�G¶pYDOXDWLRQ�GX�ULVTXH�GH�QRQ�DWWHLQWH�GHV�REMHFWLIV�TXDQWLWDWLIV
HQ������

���������� $SSUpFLDWLRQ�GX�ULVTXH�GH�QRQ�DWWHLQWH�GHV�REMHFWLIV�TXDOLWDWLIV�HQ�����

/¶DSSUpFLDWLRQ�GX�ULVTXH�GH�QRQ�DWWHLQWH�GHV�REMHFWLIV�TXDOLWDWLIV��FKLPLTXHV��HQ������V
DSSXLH�VXU
OHV�UpVXOWDWV�GHV�PHVXUHV�HIIHFWXpHV�VXU�OHV�GLIIpUHQWV�UpVHDX[�GH�VXUYHLOODQFH�LQFOXDQW�OHV�UpVHDX[
GpGLpV�j�O¶DQDO\VH�GHV�SDUDPqWUHV�FRQFHUQpV�SHUPHWWDQW�G¶pYDOXHU�O¶pWDW�GX�PLOLHX��PDLV�HOOH�UpVXOWH
pJDOHPHQW� G¶XQ� FURLVHPHQW� G¶LQGLFHV�� HQ� SDUWLFXOLHU�� OH� QLYHDX� GHV� SUHVVLRQV� DFWXHO� HW�� OH� FDV
pFKpDQW�� OHXU� O¶pYROXWLRQ�� OD� YXOQpUDELOLWp� LQWULQVqTXH� GH� OD� PDVVH� G¶HDX�� OHV� GpVRUGUHV� GpMj
FRQVWDWpV�

5HPDUTXHV��

(Q� UDLVRQ� GH� OD� OHQWHXU� GH� O¶pYROXWLRQ� GHV� SKpQRPqQHV� QDWXUHOV�� OH� ULVTXH� GH� QRQ� DWWHLQWH� GHV
REMHFWLIV� VH� EDVH� HQ� SULRULWp� VXU� O¶pYDOXDWLRQ� GH� OD� YXOQpUDELOLWp� HW� OH� IRQFWLRQQHPHQW� GX� PLOLHX
QDWXUHO�� FHV� IDFWHXUV� pWDQW� SUpSRQGpUDQWV� VXU� OHV� VFpQDULRV� WHQGDQFLHOV� GRQW� LO� QH� VHUD� HQ� UqJOH
JpQpUDOH� SDV� WHQX� FRPSWH� SRXU� OHV� DVSHFWV� TXDOLWDWLIV� �� SDU� H[HPSOH�� OD� FRXFKH� JpRORJLTXH
FRUUHVSRQGDQW�j�OD�]RQH�QRQ�VDWXUpH��SHXW�MRXHU�XQ�U{OH�LPSRUWDQW�HQ�WHUPH�GH�VWRFNDJH�WDPSRQ
GHV�QLWUDWHV�HW�FRQGXLUH�j�REVHUYHU�GHV�DXJPHQWDWLRQV�GH�FRQFHQWUDWLRQV�GDQV�OHV�HDX[�DORUV�TXH
OHV�DSSRUWV�HQ�VXUIDFH�RQW�VHQVLEOHPHQW�GLPLQXp�

/D�ORJLTXH�G¶pYDOXDWLRQ�GX�ULVTXH�SRXU�O
DSSUpFLDWLRQ�GH�QRQ�DWWHLQWH�GX�ERQ�pWDW�FKLPLTXH�HQ�����
FRQVLVWH��SRXU�FKDTXH�SDUDPqWUH�FRQVLGpUp��

� j� H[SORLWHU� OHV� UpVXOWDWV� GHV� PHVXUHV� FKLPLTXHV� HIIHFWXpHV� VXU� OHV� SRLQWV� GH� FRQWU{OH� GHV
GLIIpUHQWV�UpVHDX[�VXUYHLOODQFH�GH�OD�TXDOLWp�HDX[�VRXWHUUDLQHV��
• HQ� WHUPH�GH�GpSDVVHPHQW� GX� VHXLO� GH������GH� OD� YDOHXU� GH� OD� FRQFHQWUDWLRQ�PD[LPDOH

IL[pH�SRXU�O¶HDX�SRXU�O¶HDX�SRWDEOH���������SRXU�FHUWDLQV�SDUDPqWUHV�
• HQ�WHUPH�GH�WHQGDQFH�j�OD�KDXVVH�GHV�FRQFHQWUDWLRQV��

� j� FURLVHU� FHV� LQIRUPDWLRQV� DYHF� OHV� SUHVVLRQV� DFWXHOOHV� HW� OD� YXOQpUDELOLWp� LQWULQVqTXH� HW� OH
FRPSRUWHPHQW�GH�OD�PDVVH�G¶HDX�

/D� PpWKRGRORJLH� G¶pYDOXDWLRQ� GX� ULVTXH� GH� QRQ� DWWHLQWH� GHV� REMHFWLIV� TXDOLWDWLIV� HQ� ����� HVW
UpVXPpH�GDQV�OH�WDEOHDX����
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7DEOHDX�����0pWKRGRORJLH�IUDQoDLVH�G¶pYDOXDWLRQ�GX�ULVTXH�GH�QRQ�DWWHLQWH�GHV�REMHFWLIV�TXDOLWDWLIV
HQ������

,O�V¶DJLW�G¶XQH�GpPDUFKH�GLFKRWRPLTXH��(OOH�DGPHW��SRXU�FKDTXH�SROOXDQW�XQ�VHXLO�GH�GpSDVVHPHQW
HW�XQH� WHQGDQFH�PR\HQQH�PD[LPDOH� j� OD� KDXVVH� VXU� �� DQV� �� SRXU� FHUWDLQV� SROOXDQWV� FRPPH� OHV
PLFURSROOXDQWV� HW� OHV� SHVWLFLGHV�� FHWWH� WHQGDQFH� Q¶HVW� SDV� SUpFLVpH�� OD� VHXOH� SUpVHQFH� GH� FHV
SROOXDQWV� VXIILVDQW� j� TXDOLILHU� O¶pWDW�� /HV� GRQQpHV� GHV� UpVHDX[� GH� PHVXUH� VRQW� H[SORLWpHV� SDU
UDSSRUW� j� FHV� VHXLOV� HW� WHQGDQFH� PD[LPDOH� j� OD� KDXVVH�� 2Q� GLW� TX¶LO� \� D� SUREOqPH�� VL� GHV
GpSDVVHPHQWV� GH� VHXLO� HW� �� RX� GHV� WHQGDQFHV� j� XQH� KDXVVH� VXSpULHXUHV� j� OD� YDOHXU� PD[LPDOH
DGPLVH��VRQW�FRQVWDWpV��'HX[�FDV�VRQW�DORUV�FRQVLGpUpV�VHORQ�TXH�OHV�SUREOqPHV�FRQFHUQHQW�SOXV�RX
PRLQV�GH������GHV�SRLQWV�GH�VXUYHLOODQFH��

��� 'DQV� OH� FDV� R�� OHV� SUREOqPHV� FRQFHUQHUDLHQW� SOXV� GH� ��� �� GHV� SRLQWV�� RQ� YpULILHUD� DORUV
FRPPHQW�VH�UpSDUWLVVHQW�FHV�SRLQWV�DX�VHLQ�GH� OD�PDVVH�G¶HDX�HW�TXHOOH�HVW� OHXU� UHSUpVHQWDWLYLWp
SDU� UDSSRUW� DX[� DFWLYLWpV� GH� VXUIDFH� HW� DX[� YDULDWLRQV� QDWXUHOOHV� GH� OD� YXOQpUDELOLWp� GH� OD�PDVVH
G¶HDX�

D�� 6L� FHV� SRLQWV� VRQW� UpSDUWLV� VXU� SOXV� GH� ��� �� GH� OD� VXUIDFH� GH� OD� PDVVH� G¶HDX�� RQ
FRQVLGpUHUD�TX¶LOV�VRQW� UHSUpVHQWDWLIV�GH� OD�PDVVH�G¶HDX�HW�RQ�HQ�GpGXLUD�TXH�FHOOH�FL�HVW
JOREDOHPHQW�©j�ULVTXHª�

E��6L� FHV�SRLQWV� VRQW� UHJURXSpV� VXU�PRLQV�GH������GH� OD� VXUIDFH�GH� OD�PDVVH�G¶HDX�� RQ
FRQVLGpUHUD�TX¶LOV�QH�VRQW�SDV�IRUFpPHQW�UHSUpVHQWDWLIV�GH�O¶HQVHPEOH�GH�OD�PDVVH�G¶HDX�HW
RQ�SRXUVXLYUD�O¶LQYHVWLJDWLRQ�GH�IDoRQ�j�H[DPLQHU�VL�GHV�FRQGLWLRQV�VLPLODLUHV�HQ�WHUPH�GH
SUHVVLRQ�±�YXOQpUDELOLWp�LQWULQVqTXH�H[LVWHQW�GDQV�SOXV�GH������GH�OD�VXUIDFH�GH�OD�PDVVH
G¶HDX��'DQV� O¶DIILUPDWLYH�� OD�PDVVH�G¶HDX�VHUD�GpFODUpH�j� ULVTXH��'DQV� OD�QpJDWLYH��RQ�HQ
GpGXLUD�TXH� OD�PDVVH�G¶HDX�SUpVHQWH�XQ� ULVTXH� OLPLWp�DX� VHFWHXU�GpILQL�SDU� OHV� SRLQWV� GH
PHVXUH�HW�TXL�FRQFHUQH�PRLQV�GH������GH�OD�VXUIDFH�WRWDOH�GH�OD�PDVVH�G¶HDX�

���'DQV�OH�FDV�R��OHV�SUREOqPHV�FRQFHUQHUDLHQW�PRLQV�GH������GHV�SRLQWV��RQ�DSSUpFLH�OH�ULVTXH�HQ
FURLVDQW�FHV�LQIRUPDWLRQV�DYHF��
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��O¶RFFXSDWLRQ�GX�VRO�HQ�WHUPH�G¶DFWLYLWpV�j�ULVTXH
��OD�YXOQpUDELOLWp�LQWULQVqTXH�GH�OD�PDVVH�G¶HDX��H[LVWHQFH�G¶XQH�FRXYHUWXUH�pWDQFKH�QRWDPPHQW��
6L� SOXV� GH� ����� GH� OD� VXUIDFH� GH� OD�PDVVH� G¶HDX� VRXWHUUDLQH� HVW� FRQFHUQpH� SDU� GHV� FRQGLWLRQV
VLPLODLUHV� GH� SUHVVLRQ� HW� GH� YXOQpUDELOLWp� LQWULQVqTXH� TXH� FHOOHV� FRQVWDWpV� GDQV� OHV� SRLQWV� j
SUREOqPHV��GpSDVVHPHQW�GH�VHXLO�HW�RX�GH�WHQGDQFH���DORUV�OD�PDVVH�G¶HDX�HVW�GLWH�©�$�5LVTXH�ª�

6L� OH� VHXLO� GH� QRPEUH� GH� SRLQWV� ������� SUpVHQWH� O¶DYDQWDJH� G¶pOLPLQHU� OHV� YDOHXUV� H[WUrPHV�� LO
QpFHVVLWH� GH� GLVSRVHU� G¶XQ� QRPEUH� GH� SRLQWV� GH� PHVXUH� VXIILVDQW� �HQ� QRPEUH� HW�RX� HQ
UHSUpVHQWDWLYLWp� VSDWLDOH�� SRXU� TXH� OHV� SRXUFHQWDJHV� VRLHQW� VWDWLVWLTXHPHQW� VLJQLILFDWLIV�� 6L� FH
Q¶pWDLW�SDV�OH�FDV�LO�IDXGUDLW�DORUV�SURFpGHU�©�j�GLUH�G¶H[SHUW�ª�

3RXU� O¶pWDW� TXDQWLWDWLI�� VXU� OHV� ��� PDVVHV� G¶HDX� VRXWHUUDLQH�� �� SUpVHQWHQW� XQ� ULVTXH� HW� ��� QH
SUpVHQWHQW�SDV�GH�ULVTXHV�
3RXU�O¶pWDW�FKLPLTXH�����PDVVHV�G¶HDX�VRQW�FODVVpHV�j�ULVTXH�VXU�OHV�����2Q�GLVWLQJXH�GHX[�JURXSHV
��OHV�PDVVHV�G¶HDX�SRXU�OHV�TXHOOHV�OD�TXDOLWp�HVW�GpMj�GpJUDGpH�RX�SUpVHQWH�XQH�DXJPHQWDWLRQ�GHV
SROOXDQWV�� HW� FHOOHV� TXL� SUpVHQWHQW� DFWXHOOHPHQW� XQH� TXDOLWp� DFFHSWDEOH�PDLV� TXL� VRQW� FODVVpHV� j
ULVTXH� GX� IDLW� GH� OHXU� YXOQpUDELOLWp� HW� GHV� SUHVVLRQV� TXL� V¶H[HUFHQW� VXU� OD� PDVVHV� G¶HDX�� /H
SDUDPqWUH� GpFODVVDQW� HVW� SRXU� OD�PDMRULWp� GHV� FDV� OHV� QLWUDWHV� HW� GDQV� XQH�PRLQGUH�PHVXUH� OHV
SURGXLWV� SK\WRVDQLWDLUHV�� /HV� FDXVHV� HW� OHV� FRPPHQWDLUHV� SRXU� FKDTXH�PDVVH� G¶HDX� VRQW� UHSULV
GDQV�OH�WDEOHDX�UpFDSLWXODWLI�G¶pYDOXDWLRQ�GX�ULVTXH�GH�QRQ�DWWHLQWH�GX�ERQ�pWDW�TXDOLWDWLI�HQ������

������� 5pJLRQ�ZDOORQQH

���������� 5LVTXH�TXDQWLWDWLI

(Q� :DOORQLH�� DXFXQ� FULWqUH� Q
HVW� HQFRUH� GLVSRQLEOH� SRXU� FH� TXL� FRQFHUQH� O
LPSDFW� VLJQLILFDWLI� GH
O
pYROXWLRQ�GHV�GpELWV�G
HDX�VRXWHUUDLQH� VXU� OHV�HDX[�GH� VXUIDFH�� /
pWDW�HW� OH� ULVTXH�VRQW�GqV� ORUV
H[FOXVLYHPHQW�FRQVLGpUpV�GX�SRLQW�GH�YXH�GHV�WHQGDQFHV�GHV�QLYHDX[�SLp]RPpWULTXHV��FRQVLGpUDQW
pJDOHPHQW�XQ�VWDWX�TXR�HQ�PDWLqUH�GH�SUpOqYHPHQWV�

���������� 5LVTXH�FKLPLTXH

(Q�5pJLRQ�ZDOORQQH�� XQH�PpWKRGRORJLH� DVVH]� ULJRXUHXVH� D� pWp� GpILQLH� HQ� DSSOLTXDQW� OD�PpWKRGH
6(4�(62� GpYHORSSpH� SDU� OHV� $JHQFHV� GH� O
(DX� IUDQoDLVHV� HW� DGDSWpHV� HQ� :DOORQLH�� &HWWH
PpWKRGRORJLH� �ILJXUH� ��� QH� VH� OLPLWH� SDV� DX[� VXEVWDQFHV� SRXU� OHVTXHOOHV� GHV� QRUPHV� GH� TXDOLWp
H[LVWHQW��QLWUDWHV��SHVWLFLGHV��
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tendance 
à la 

hausse

Absence de 
polluants; fond 

géochimique respecté

Pas de risque significatif 
constaté;

 bon état prévisible
Ig < 50

Ig < 80 Ig < 60
Analyse de 
tendance 

nécessaire

Traitement SEQ-ESO
Soit Ig, l'indice général de 
qualité de la masse d'eau

Masse d'eau à risque
Caractérisation 
approfondie et 
surveillance

Programme de mesures 
nécessaire ®=¯  dérogation 

aux objectifs
Ig < 40

Etat médiocre 
constaté

° ¯A±

° ¯5± ° ¯A±

° ¯I±
° ¯I±

² ®$³

² ®*³

² ®=³

² ®$³ ² ®=³

)LJXUH����0pWKRGH�G
pYDOXDWLRQ�GHV�PDVVHV�G
HDX�j�ULVTXH�FKLPLTXH�XWLOLVpH�HQ�:DOORQLH�G
DSUqV�OHV
LQGLFHV�JpQpUDX[�,J�REWHQXV�SDU�DSSOLFDWLRQ�GH�OD�PpWKRGH�G
pYDOXDWLRQ�GH�OD�TXDOLWp�FKLPLTXH�6(4�
(62�

(OOH� SUHQG� HQ� FRPSWH� WRXWH� XQH� SDQRSOLH� G
DOWpUDWLRQV�� DLQVL� TXH� OHV� GLYHUVHV� IRQFWLRQQDOLWpV� GH
O
HDX��GRQW�O
pWDW��SDWULPRQLDO��HW�O
XVDJH�FRPPH�HDX�SRWDEOH���(OOH�FRPELQH�j�OD�IRLV�O
H[DPHQ�GH
O
pWDW�FKLPLTXH�HW�FHOXL�GHV�WHQGDQFHV��(OOH�Q
D�WRXWHIRLV�HQFRUH�SX�rWUH�DSSOLTXpH�TXH�GX�SRLQW�GH
YXH�GH�O
pWDW�FKLPLTXH�FRQVWDWp�j�SDUWLU�GHV�UpVHDX[�GH�PHVXUH��O
DQDO\VH�GHV�WHQGDQFHV�D\DQW�pWp
VXSSOppH�SDU� O
XWLOLVDWLRQ� G
XQH�PpWKRGH� GH� YXOQpUDELOLWp� VLPSOLILpH�� YRLUH� IDLVDQW� DSSHO� DX[� GLUHV
GHV�H[SHUWV��'HV�pWXGHV�SLORWHV�VRQW�DFWXHOOHPHQW�HQ�FRXUV�FRQFHUQDQW�XQH�SULVH�HQ�FRPSWH�SOXV
SUpFLVH�GH�OD�UHODWLRQ�SUHVVLRQ�YXOQpUDELOLWp�LPSDFW�GDQV�O
pYDOXDWLRQ�GHV�ULVTXHV�

������� 5pJLRQ�GH�%UX[HOOHV�&DSLWDOH

���������� 5LVTXH�TXDQWLWDWLI

/H� ULVTXH�GH�QH�SDV� DWWHLQGUH� HQ� ����� OHV� REMHFWLIV� HQYLURQQHPHQWDX[� IL[pV� SDU� OD�'LUHFWLYH� HVW
pYDOXp�VXLYDQW�OH�VFKpPD�SURSRVp�SDU�OH�IRUPXODLUH�$FFHVV��
��(VWLPDWLRQ�GX�ERQ�pWDW�TXDQWLWDWLI�GHV�PDVVHV�G¶HDX�VRXWHUUDLQHV�UpVXOWDQW�G¶XQ�pTXLOLEUH�HQWUH�OHV
FDSWDJHV�HW�OH�UHQRXYHOOHPHQW�GH�O¶HDX���DFWXHOOHPHQW��RQ�SHXW�FRQVLGpUHU�TXH�OHV���PDVVHV�G¶HDX
GpFODUpHV�VRQW�GDQV�XQ�ERQ�pWDW�TXDQWLWDWLI��/HV�WHQGDQFHV�G¶pYROXWLRQ�GHV�QLYHDX[�SLp]RPpWULTXHV
VRQW�SOXW{W�j�OD�KDXVVH��YRLU�GpWDLOV�GDQV�OH�SDUDJUDSKH�FRQFHUQDQW�OH�0RQLWRULQJ��
&RPPH�DXFXQH�WHQGDQFH�j�OD�KDXVVH�Q¶HVW�SUpYXH�FRQFHUQDQW� OHV�SUpOqYHPHQWV�GH� OD�GpFHQQLH�j
YHQLU��RQ�SHXW�VXSSRVHU�TXH�OH�ERQ�pWDW�TXDQWLWDWLI��GHV���PDVVHV�G¶HDX�VH�PDLQWLHQGUD�j�O¶KRUL]RQ
�����
�'DQV� O¶K\SRWKqVH� G¶XQH� KDXVVH� H[FHVVLYH� GHV� QLYHDX[� SLp]RPpWULTXHV�� GHV� SRPSDJHV� GH
VWDELOLVDWLRQ�GHV�QLYHDX[�SRXUUDLHQW�rWUH�QpFHVVDLUHV�

�� &RQVHUYDWLRQ� GHV� pFRV\VWqPHV� HQ� UHODWLRQ� DYHF� OHV� HDX[� VRXWHUUDLQHV� �� FRPSWH� WHQX� GHV
SUpYLVLRQV�GH�ERQ�pWDW�TXDQWLWDWLI�GH� OD�PDVVH�G¶HDX�%���GHV�VDEOHV�EUX[HOOLHQV�HW�\SUpVLHQV�� OHV
pFRV\VWqPHV�WHUUHVWUHV�HW�G¶HDX�GH�VXUIDFH�DYHF�OHVTXHOV�HOOH�HVW�HQ�UHODWLRQ�QH�VRQW�SDV�PHQDFpV�
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���������� 5LVTXH�FKLPLTXH

(Q�VXLYDQW� OH�VFKpPD�SURSRVp�SDU� OH� IRUPXODLUH�� O¶pYDOXDWLRQ�GX� ULVTXH�TXDOLWDWLI�j� O¶KRUL]RQ�����
SRXU�OHV�PDVVHV�G¶HDX�GH�OD�UpJLRQ�EUX[HOORLVH�DSSHOOH�OHV�FRPPHQWDLUHV�VXLYDQWV��
�� O¶pYDOXDWLRQ� GX� ULVTXH� EDVpH� VXU� GHV� PHVXUHV�� TXL� SHUPHWWHQW� GH� PHWWUH� HQ� pYLGHQFH� GHV
SDUDPqWUHV� FULWLTXHV�� DYHF� LGHQWLILFDWLRQ� GHV� SUHVVLRQV� TXDOLWDWLYHV� GRQW� LOV� UpVXOWHQW� �� FRPPH
GpYHORSSp�GDQV�OH�SDUDJUDSKH�UHODWLI�DX�PRQLWRULQJ��OH�VRFOH�HW�OH�ODQGpQLHQ�QH�SUpVHQWHQW�SDV�GH
SDUDPqWUHV�FULWLTXHV�TXL�ULVTXHUDLHQW�GH�FRPSURPHWWUH� OH�PDLQWLHQ�GX�ERQ�pWDW�GHV�PDVVHV�G¶HDX
%����%���HW�%���FRUUHVSRQGDQWHV�
(Q� FH� TXL� FRQFHUQH� OHV� PDVVHV� G¶HDX� GX� %UX[HOOLHQ�<SUpVLHQ� HW� GH� O¶<SUpVLHQ� GHV� FROOLQHV�� OHV
PHVXUHV� GRQW� RQ� GLVSRVH� QH� VRQW� SDV� VXIILVDQWHV� SRXU� HVWLPHU� OHV� WHQGDQFHV� G¶pYROXWLRQ� GHV
SDUDPqWUHV�OHV�SOXV�FULWLTXHV�TXH�VRQW�OHV�QLWUDWHV�HW�OHV�SHVWLFLGHV�
�� O¶pYDOXDWLRQ� GX� ULVTXH� EDVpH� VXU� OD� YXOQpUDELOLWp� HW� OHV� SUHVVLRQV� �� j� O¶KHXUH� DFWXHOOH�� OHV
LQIRUPDWLRQV� FRQFHUQDQW� OHV� SUHVVLRQV� XUEDLQHV� QH� VRQW� SDV� VXIILVDQWHV� TXH� SRXU� SHUPHWWUH
G¶pYDOXHU�OHV�ULVTXHV�

(Q�FRQFOXVLRQ��GDQV�XQH�SUHPLqUH�DSSURFKH��RQ�HVWLPH�TXH�OHV�PDVVHV�G¶HDX�%����%���HW�%���QH
SUpVHQWHQW�SDV�GH�ULVTXH�TXDOLWDWLI�j�O¶KRUL]RQ������
,O� HVW�GLIILFLOH�GH� IDLUH�XQH�pYDOXDWLRQ�SRXU� OD�QDSSH�GX�%UX[HOOLHQ�<SUpVLHQ� �PDVVH�%���� HW� SRXU
O¶<SUpVLHQ�GHV�FROOLQHV��%����
3RXU� FHV� GHUQLqUHV� PDVVHV� G¶HDX�� LO� HVW� SURSRVp� G¶H[WUDSROHU� SURYLVRLUHPHQW� j� OD� UpJLRQ� GH
%UX[HOOHV�&DSLWDOH�O¶pYDOXDWLRQ�GH�OD�5pJLRQ�IODPDQGH�

������� 5pJLRQ�IODPDQGH

/RUV� GH� OD� FDUDFWpULVDWLRQ� LQLWLDOH� GHV� PDVVHV� G¶HDX� VRXWHUUDLQHV�� LO� \� D� OLHX� pJDOHPHQW� GH� VH
SURQRQFHU�VXU�OH�ULVTXH�HQFRXUX�SDU�FKDTXH�PDVVH�G¶HDX�VRXWHUUDLQH�GpOLPLWpH�GH�QH�SDV�DWWHLQGUH
OHV�REMHFWLIV�TXDOLWDWLIV�HW�RX�TXDQWLWDWLIV�G¶LFL�j�������(Q�DWWHQGDQW�OD�GLUHFWLYH�µILOOH¶�VXU�O¶HDX��GHV
WHQWDWLYHV�RQW�pWp�HQWUHSULVHV�SRXU�pODERUHU�XQH�PpWKRGRORJLH�DX�QLYHDX�GH� OD�5pJLRQ� IODPDQGH�
DILQ� G¶pYDOXHU� OH� ULVTXH� SDU� UDSSRUW� j� XQH� GpILQLWLRQ� SURYLVRLUH� GX� µERQ� pWDW¶� G¶XQH�PDVVH� G¶HDX
VRXWHUUDLQH�

���������� (YDOXDWLRQ�GX�ULVTXH�GH�QH�SDV�DWWHLQGUH�OHV�REMHFWLIV�TXDQWLWDWLIV�G¶LFL�j�����

,O�HVW�JpQpUDOHPHQW�DGPLV�TXH�OHV�EHVRLQV�DQWKURSRJqQHV�HQ�HDX�QH�GLPLQXHURQW�SDV�GDQV�OH�IXWXU�
2Q� SHXW� GRQF� pWDEOLU�� HQ� VH� EDVDQW� VXU� XQ� QLYHDX� G¶HDX� VRXWHUUDLQH� HQ� KDXVVH�� HQ� EDLVVH� RX
LQFKDQJp��HW�WHQDQW�FRPSWH�GHV�SUpOqYHPHQWV�DFWXHOV��XQH�pYDOXDWLRQ��GX�ULVTXH�G¶DWWHLQGUH��RX�GH
QH�SDV�DWWHLQGUH��OH�µERQ�pWDW¶�TXDQWLWDWLI�G¶LFL�j�������,O�IDXW�SUpFLVHU�TX¶LO�V¶DJLW�G¶XQH�pYDOXDWLRQ
SUpOLPLQDLUH�GX�ULVTXH�SDU�UDSSRUW�DX[�H[LJHQFHV�GH�OD�'&(��
/H� ERQ� pWDW� TXDQWLWDWLI� HVW� FHSHQGDQW� WRXW� DXVVL� LPSRUWDQW� SRXU� OHV� pFRV\VWqPHV� WHUUHVWUHV
GpSHQGDQW�GH�O¶HDX�VRXWHUUDLQH���-XVTX¶j�SUpVHQW��RQ�Q¶D�SDV�DSSURIRQGL�FHWWH�TXHVWLRQ�HW�RQ�QH�VH
SURQRQFHUD�GRQF�SDV� VXU� OH� VXMHW�� � 6H�EDVDQW� VXU� OD�PpWKRGRORJLH�SURSRVpH�� OD�5pJLRQ� IODPDQGH
DUULYH�DX[�FRQFOXVLRQV�VXLYDQWHV��FRQFHUQDQW�XQLTXHPHQW�OHV�EHVRLQV�G¶HDX�DQWKURSRJqQHV�
'X�SRLQW�GH�YXH�GH�OD�FRQVRPPDWLRQ�G¶HDX��OHV�PDVVHV�G¶HDX�VRXWHUUDLQHV�FDSWLYHV�VRQW�TXDOLILpHV
µj� ULVTXH¶� �� j� O¶H[FHSWLRQ� GH� &96B����B*:/B��� /D� SOXSDUW� GHV� PDVVHV� G¶HDX� VRXWHUUDLQHV
SKUpDWLTXHV�QH�FRXUHQW�SDV�OH�ULVTXH�GH�QH�SDV�DWWHLQGUH�OHV�REMHFWLIV�TXDQWLWDWLIV�G¶LFL�j�������VDXI
OHV�PDVVHV�G¶HDX�VRXWHUUDLQHV��
��%/.6B����B*:/B�V�HW�%/.6B����B*:/B�V��/DQGpQLHQ�HW�V\VWqPH�DTXLIqUH�FUD\HX[
��.36B����B*:/B���GXQHV�HW�FULTXHV�GH�OD�]RQH�F{WLqUH��HQ�UDLVRQ�GH�SUREOqPHV�GH�TXDOLWp�
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rGb

���������� (YDOXDWLRQ�GX�ULVTXH�GH�QH�SDV�DWWHLQGUH�OHV�REMHFWLIV�TXDOLWDWLIV�G¶LFL�j�����

/¶pYDOXDWLRQ�GX�ULVTXH�GH�QH�SDV�DWWHLQGUH�OHV�REMHFWLIV�TXDOLWDWLIV�G¶LFL�j������V¶DSSXLH��G¶XQH�SDUW�
VXU� OHV� UpVXOWDWV� SDUWLHOV� GHV� PHVXUHV� HIIHFWXpHV� UHoXV� j� FH� MRXU� HQ� SURYHQDQFH� GX� UpVHDX� GH
PHVXUH�SKUpDWLTXH���G¶DXWUH�SDUW��HOOH�UpVXOWH�pJDOHPHQW�G¶XQH�FRPELQDLVRQ�G¶LQGLFDWHXUV�WHOV�TXH
OD�SUHVVLRQ�DQWKURSRJqQH�DFWXHOOH�HW�OD�SUHVVLRQ�DWWHQGXH�SRXU�O¶DYHQLU��OD�YXOQpUDELOLWp�LQWULQVqTXH
G¶XQH�PDVVH�G¶HDX�VRXWHUUDLQH�HW�OHV�GpSDVVHPHQWV�GpMj�FRQVWDWpV�

6L� O¶pWDW� DFWXHO� G¶XQH�PDVVH�G¶HDX� VRXWHUUDLQH� HVW� TXDOLILpH� G¶� µLQVXIILVDQWH¶� �� OD� 5pJLRQ� IODPDQGH
FRQVLGqUH�TXH�FHWWH�PDVVH�G¶HDX�VH�WURXYHUD�WRXMRXUV��HQ�������GDQV�XQ�pWDW�LQVXIILVDQW�
/RUVTX¶XQH� PDVVH� G¶HDX� VRXWHUUDLQH� HVW� DFWXHOOHPHQW� HQ� ERQ� pWDW�� GHX[� RSWLRQV� VRQW� SRVVLEOHV
TXDQW� j� OD� UpDOLVDWLRQ� �RX� QRQ�� GHV� REMHFWLIV� TXDOLWDWLIV� G¶LFL� j� ������ � 3RXU� FHOD�� LO� \� D� OLHX� GH
FRQIURQWHU�O¶pWDW�TXDOLWDWLI�DFWXHO�j�OD�YXOQpUDELOLWp�GH�OD�PDVVH�G¶HDX���6L�FHOOH�FL�SUpVHQWH�XQ�LQGLFH
GH�YXOQpUDELOLWp�!����OD�PDVVH�G¶HDX�VHUD�FRQVLGpUpH�µj�ULVTXH¶���6L�O¶LQGLFH�GH�YXOQpUDELOLWp�HVW������
OD�PDVVH�G¶HDX�VRXWHUUDLQH�HQ�TXHVWLRQ�QH�SUpVHQWH�SDV�OH�ULVTXH�GH�VH�WURXYHU�HQ�PDXYDLV�pWDW�HQ
�����

/HV�PDVVHV�G¶HDX�VRXWHUUDLQHV�FDSWLYHV�QH�FRXUHQW�SDV�OH�ULVTXH�GH�QH�SDV�DWWHLQGUH�OHV�REMHFWLIV
TXDOLWDWLIV�G¶LFL�j��������,O�IDXW�WRXWHIRLV�LQVLVWHU�VXU�OH�IDLW�TXH��HQ�FDV�GH�SUpOqYHPHQWV�H[FHVVLIV
GDQV� GHV� � PDVVHV� G¶HDX� VRXWHUUDLQHV� FDSWLYHV�� XQH� GpWHULRUDWLRQ� GH� O¶pWDW� TXDOLWDWLI� SHXW� VH
SURGXLUH���&H�SKpQRPqQH�VHUD�H[DPLQp�GDQV�XQH�SKDVH�XOWpULHXUH�
/HV� PDVVHV� G¶HDX� VRXWHUUDLQHV� SKUpDWLTXHV� VRQW� µj� ULVTXH¶� SRXU� OHV� QLWUDWHV�� j� O¶H[FHSWLRQ� GH
.36B����B*:/B��� .36B����B*:/B��� .36B����B*:/B��� %/.6B����B*:/B�� HW
%/.6B����B*:/B�V�R��OH�ULVTXH�Q¶H[LVWH�SDV�

������� 3D\V�%DV

���������� 5LVTXH�TXDQWLWDWLI

$X[� 3D\V�%DV�� XQ� ELODQ� GH� O¶pWDW� TXDQWLWDWLI� GHV� HDX[� D� pWp� pWDEOL�� � 2Q� D� WHQX� FRPSWH� GHV
SRVVLELOLWpV�G¶DWWHLQGUH�OHV�REMHFWLIV�SRXU�OHV�HDX[�GH�VXUIDFH�HW�RQ�D�pYDOXp�OHV�GpJkWV�VLJQLILFDWLIV
DX[�pFRV\VWqPHV�WHUUHVWUHV�GpSHQGDQW�GHV�HDX[�VRXWHUUDLQHV�
$X[�3D\V�%DV�� O¶pWDW�TXDQWLWDWLI�Q¶HVW�SULV�HQ�FRQVLGpUDWLRQ�TXH�VRXV� O¶DQJOH�GH� O¶LPSDFW�TX¶LO�SHXW
DYRLU�VXU�OH�WDULVVHPHQW��GHV�HDX[�GH�VXUIDFH���7RXW�FRPPH�HQ�5pJLRQ�IODPDQGH��OHV�3D\V�%DV�IRQW
XQH�GLVWLQFWLRQ�HQWUH�OHV�HDX[�VRXWHUUDLQHV�SKUpDWLTXHV�HW�OHV�DTXLIqUHV�SOXV�SURIRQGV�
,O� D� pWp� FRQVWDWp�� SDU� DLOOHXUV�� TXH� OD� VWUDWpJLH� DSSOLTXpH� DFWXHOOHPHQW� GDQV� OD� OXWWH� FRQWUH
O¶DVVqFKHPHQW� Q¶HVW� SDV� GH� QDWXUH� j� WUDQVIRUPHU� OH� O
pWDW� PpGLRFUH� DFWXHO� GHV� PDVVHV� G¶HDX
VRXWHUUDLQHV�HQ�ERQ�pWDW�

���������� 5LVTXH�FKLPLTXH

$X[�3D\V�%DV��GHX[�FULWqUHV�VRQW�SULV�HQ�FRQVLGpUDWLRQ�HQ�FH�TXL�FRQFHUQH�O¶pWDW�FKLPLTXH��
��OH�GpSDVVHPHQW�GH�OD�QRUPH�TXDOLWDWLYH�GH����PJ�O�SRXU�OHV�QLWUDWHV�GDQV�O¶HDX�VRXWHUUDLQH�
��OH�GpSDVVHPHQW�GHV�YDOHXUV�VHXLOV�GH������PJ�O�HW�GH������PJ�O��UHVSHFWLYHPHQW�SRXU�O¶D]RWH�HW
OHV�SKRVSKDWHV�GDQV�O¶HDX�GH�GUDLQDJH�GHV�]RQHV�DUJLOHXVHV�YHUV�OHV�HDX[�GH�VXUIDFH�
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r$a

6XU�FHWWH�EDVH��RQ�D�SULV�HQ�FRQVLGpUDWLRQ�OH�ULVTXH�TXH�OD�FRQFHQWUDWLRQ�DWWHLJQH������GHV�QRUPHV
FLWpHV���'DQV�FH�VWDGH��O¶DVSHFW�µYXOQpUDELOLWp¶�Q¶HVW��SDV�H[SOLFLWHPHQW�SULV�HQ�FRPSWH�

������ 0DVVHV�G
HDX�j�LPSDFW�FRQVWDWp��pWDW�HW�WHQGDQFHV�GHV�PDVVHV�G
HDX�

&KDTXH�SDUWHQDLUH� D� DX�PRLQV� WHQX� FRPSWH�GH� O
pWDW� HW� GHV� WHQGDQFHV� DFWXHOOHV� SRXU� pYDOXHU� OH
ULVTXH�TXDQWLWDWLI��/H�WDEOHDX����UHSUHQG�GH�IDoRQ�V\QWKpWLTXH�OHV�UpVXOWDWV�GH�FHV�pYDOXDWLRQV�

1RPEUH� GH
PDVVHV� G
HDX
GRQW� O
pWDW
TXDQWLWDWLI� HVW
MXJp�PpGLRFUH ´�µ

3URSRUWLRQ� GH
PDVVHV�G
HDX�GRQW
O
pWDW� TXDQWLWDWLI
HVW� MXJp�PpGLRFUH
���

)UDQFH � ��
5pJLRQ
ZDOORQQH

� ��

5pJLRQ
%UX[HOOHV�
&DSLWDOH

� �

5pJLRQ
IODPDQGH

�� ��

3D\V�%DV � ��
7DEOHDX�����5pVXOWDWV�GH�O
pYDOXDWLRQ�GHV�PDVVHV�G
HDX�VRXWHUUDLQH�j�ULVTXH�TXDQWLWDWLI�GX�IDLW�G
XQ
pWDW�PpGLRFUH��LPSDFW�FRQVWDWp��

/D� JUDQGH� GLVSHUVLRQ� GHV� UpVXOWDWV� SURYLHQW� HVVHQWLHOOHPHQW� GH� O
DEVHQFH� GH� FULWqUHV� FRPPXQV�
3RXU�GRQQHU�XQ�H[HPSOH��OD�5pJLRQ�IODPDQGH�FRQVLGqUH�TXH�OD�SOXSDUW�GHV�PDVVHV�G
HDX�FDSWLYHV
VRQW�j�ULVTXH�GX�IDLW�GH�OHXU�UpDOLPHQWDWLRQ�LQGLUHFWH�DORUV�TXH�OHV�3D\V�%DV�FRQVLGqUHQW�j�O
LQYHUVH
TXH�FH�VRQW�OHV�PDVVHV�G
HDX�OHV�SOXV�VXSHUILFLHOOHV�TXL�SUpVHQWHQW�XQ�ULVTXH�j�FDXVH�GH�O
LPSDFW�VXU
OHV�pFRV\VWqPHV�G
HDX�GH�VXUIDFH�
3RXU�FH�TXL�FRQFHUQH�O
pWDW�HW�OHV�WHQGDQFHV�FKLPLTXHV��OHV�UpVXOWDWV�VRQW�SUpVHQWpV�GDQV�OH�WDEOHDX
���

1RPEUH� GH
PDVVHV
G
HDX� GRQW
O
pWDW
FKLPLTXH
HVW� MXJp
PpGLRFUH

1RPEUH� GH
PDVVHV� G
HDX
SUpVHQWDQW
GHV� WHQGDQFHV
j�OD�KDXVVH�GH
SROOXDQWV ¶�·

3URSRUWLRQ� GH
PDVVHV� G
HDX
GRQW� O
pWDW
FKLPLTXH� HVW
MXJp�PpGLRFUH
RX� SUpVHQWDQW
GHV� WHQGDQFHV
j�OD�KDXVVH�GH
SROOXDQWV����

)UDQFH �� �� ��
5pJLRQ
ZDOORQQH

� � ��

�����������������������������������������������
19 Jugement essentiellement basé sur les tendances piézométriques.
20 Vu le manque de critères pour traiter les tendances actuelles et vu la considération presqu'exclusive des nitrates, c'est
souvent l'état chimique plutôt que sa tendance qui a été pris en compte.
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5pJLRQ
%UX[HOOHV ¶ ´ �
&DSLWDOH

� � �

5pJLRQ
IODPDQGH

�� � ��

3D\V�%DV � � ��
7DEOHDX�����5pVXOWDWV�GH�O
pYDOXDWLRQ�GHV�PDVVHV�G
HDX�VRXWHUUDLQH�j�ULVTXH�TXDOLWDWLI�GX�IDLW�G
XQ
pWDW�PpGLRFUH�RX�GH�WHQGDQFHV�j�OD�KDXVVH�GH�SROOXDQWV��LPSDFW�FRQVWDWp��

'DQV�FH�FDV�FL�pJDOHPHQW��OHV�UpVXOWDWV�VRQW�GLIILFLOHPHQW�FRPSDUDEOHV�YX�OD�YDULpWp�GHV�DSSURFKHV
XWLOLVpHV� �VXEVWDQFHV�� VHXLOV�� SULVH� HQ� FRPSWH� GHV� WHQGDQFHV�«�� HW� VXUWRXW� YX� OD� YDULpWp� GH� OD
UHSUpVHQWDWLYLWp�GHV�UpVHDX[�GH�PHVXUH�XWLOLVpV�

������ 0DVVHV�G
HDX�j�LPSDFW�SUpYLVLEOH�SRXU�����

3RXU� FH� TXL� FRQFHUQH� OH� ULVTXH� TXDQWLWDWLI�� OD� VHXOH� SUpYLVLRQ� TXL� SXLVVH� rWUH� IDLWH� HVW� GH� WHQLU
FRPSWH�GH�O
pYROXWLRQ�SRVVLEOH�GHV�FDSWDJHV�HW�GH�OHXUV�LPSDFWV�j�O
KRUL]RQ�������,O�YD�GH�VRL�TXH
O
LPSDFW�GHV�WHQGDQFHV�FOLPDWLTXHV�SHXW�GLIILFLOHPHQW�rWUH�HVWLPp�
/D� SOXSDUW� GHV� SDUWHQDLUHV� FRQVLGqUHQW� j� GpIDXW� GH� GRQQpHV� VXIILVDQWHV� XQ� VWDWX� TXR� GHV
SUpOqYHPHQWV��GH�PrPH�TX
DXFXQH�PRGLILFDWLRQ�GH�O
pWDW�TXDQWLWDWLI��j�O
H[FHSWLRQ�GH�OD�)UDQFH�TXL
WLHQW� FRPSWH�� SRXU� GHV� PDVVHV� G
HDX� HQFRUH� HQ� pTXLOLEUH� j� O
KHXUH� DFWXHOOH�� VRLW� G
pYROXWLRQV
SUREDEOHV�GHV�SUpOqYHPHQWV�j�OD�KDXVVH����PDVVH�G
HDX���VRLW�GH�GLVSRVLWLRQV�OpJDOHV�SDUWLFXOLqUHV
OLpHV�DX[�ULVTXHV�GH�VpFKHUHVVH�RX�j�OD�UpSDUWLWLRQ�GHV�HDX[����PDVVHV�G
HDX��
3RXU�FH�TXL�FRQFHUQH�O
pWDW�FKLPLTXH��O
pWDW�DFWXHO�GHV�FRQQDLVVDQFHV�HQ�PDWLqUH�GH�YXOQpUDELOLWp�QH
SHUPHWWDLW�SDV�G
DSSOLTXHU�XQH�PpWKRGH�XQLYHUVHOOH��&HUWDLQV�SDUWHQDLUHV�RQW�GqV�ORUV�RSWp�SRXU�QH
SDV�XWLOLVHU�FHWWH�DSSURFKH��5pJLRQ�%UX[HOOHV�&DSLWDOH��WDQGLV�TXH�OHV�DXWUHV�RQW�GpFLGp�G
HQ�WHQLU
FRPSWH�j�GLYHUV�GHJUpV�PDOJUp�OHV�LQFHUWLWXGHV�
(Q� 5pJLRQ� IODPDQGH�� OD� SULVH� HQ� FRPSWH� GHV� SUHVVLRQV� HW� GH� OD� YXOQpUDELOLWp� DX[� QLWUDWHV� QH
V
DSSOLTXDQW� TX
j� GHV� PDVVHV� G
HDX� GRQW� O
pWDW� HVW� GpMj� MXJp� PpGLRFUH�� FHOD� Q
DPqQH� SDV� j
FRQVLGpUHU�GH�PDVVHV�G
HDX�j�ULVTXH�VXSSOpPHQWDLUH�
(Q�)UDQFH��FHWWH�SULVH�HQ�FRPSWH�DPqQH�j�FODVVHU���PDVVHV�G
HDX�VXSSOpPHQWDLUHV�j�ULVTXH�
(Q�5pJLRQ�ZDOORQQH��HOOH�DPqQH�j�FRQVLGpUHU���PDVVH�G
HDX�VXSSOpPHQWDLUH�j�ULVTXH�
$X[�3D\V�%DV����PDVVH�G
HDX�VXSSOpPHQWDLUH�HVW�GqV�ORUV�FODVVpH�j�ULVTXH�

������ &RQFOXVLRQV�VXU�O
LGHQWLILFDWLRQ�GHV�PDVVHV�G
HDX�j�ULVTXH

/H�OHFWHXU�WURXYHUD�OD�OLVWH�GpWDLOOpH�GHV�PDVVHV�G
HDX�j�ULVTXH�HQ�DQQH[H�
'HV�WUDYDX[�UpDOLVpV��LO�UHVVRUW�QHWWHPHQW�TXH�FHWWH�OLVWH�D�G��IDLUH�O
REMHW�GH�QRPEUHX[��D�SULRUL�
VXLWH�DX�PDQTXH�GH�FULWqUHV�HW�DX�FDUDFWqUH�HQFRUH�WURS�IUDJPHQWDLUH�GHV�GRQQpHV��3RXU�SUHXYH�
OHV�SRXUFHQWDJHV�GH�PDVVHV�G
HDX�MXJpHV�j�ULVTXH�YDULHQW�WUqV�IRUWHPHQW�HQWUH�SDUWHQDLUHV�HW�VRQW
SOXW{W�IRQFWLRQ�GX�GHJUp�GH�SUpFDXWLRQ�GRQW�FKDFXQ�YHXW�IDLUH�SUHXYH�LPSOLFLWHPHQW��8QH�WHOOH�OLVWH
QH� SHXW� SDU� FRQVpTXHQW� rWUH� FRQVLGpUpH� TXH� FRPPH� SURYLVRLUH� HW� QpFHVVLWHUD� D� IRUWLRUL� GHV
UpDMXVWHPHQWV�DX�IXU�HW�j�PHVXUH�GH�O
DPpOLRUDWLRQ�GHV�FRQQDLVVDQFHV��VXLWH�j�GHV�FDUDFWpULVDWLRQV
SOXV�GpWDLOOpHV�
/HV�SULQFLSDOHV�PDVVHV�G
HDX�j�ULVTXH�VRQW�UHSULVHV�VXU�OD�FDUWH�GH�V\QWKqVH��FDUWH����

�����������������������������������������������
21 Pour 2 des masses d'eau souterraines, les données actuelles ne permettent pas d'évaluer l'état ni les tendances.
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&DUWH����0DVVHV�G
HDX�VRXWHUUDLQH�j�ULVTXH�GDQV�OH�GLVWULFW�K\GURJUDSKLTXH�GH�O
(VFDXW��QLYHDX�,��

&DUWH� �� �VXLWH��� 0DVVHV� G
HDX� VRXWHUUDLQH� j� ULVTXH� GDQV� OH� GLVWULFW� K\GURJUDSKLTXH� GH� O
(VFDXW
�QLYHDX�,,��
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r 9

&DUWH����VXLWH�HW�ILQ���0DVVHV�G
HDX�VRXWHUUDLQH�j�ULVTXH�GDQV�OH�GLVWULFW�K\GURJUDSKLTXH�GH�O
(VFDXW
�QLYHDX�,,,��

6XU�OH�SODQ�TXDQWLWDWLI��RQ�FRPSWH�DX�WRWDO����PDVVHV�G
HDX�j�ULVTXH�VXU�OHV����GX�GLVWULFW�
6XU�OH�SODQ�FKLPLTXH��RQ�FRPSWH�DX�WRWDO����PDVVHV�G
HDX�j�ULVTXH�VXU� OHV�����/D�SOXSDUW�GH�FHV
PDVVHV�G
HDX�VRQW�FRQVLGpUpHV�j�ULVTXH�GX�SRLQW�GH�YXH�GHV�QLWUDWHV�HW�FRQFHUQHQW�PDMRULWDLUHPHQW
OHV�QDSSHV�OHV�SOXV�VXSHUILFLHOOHV��SKUpDWLTXHV��
$X�WRWDO��SRXU�OH�GLVWULFW��RQ�GpQRPEUH����PDVVHV�G
HDX�j�ULVTXH�GH�QH�SDV�DWWHLQGUH�OHV�REMHFWLIV
HQ������
/H� GLVWULFW� FRPSWH� HQ� RXWUH� ��� PDVVHV� G
HDX� GLWHV� �j� DTXLIqUHV� WUDQVIURQWDOLHUV��� TXL� GHYURQW
pJDOHPHQW� IDLUH� O
REMHW� G
XQH� FDUDFWpULVDWLRQ� SOXV� GpWDLOOpH�� 3DUPL� FHV� ���PDVVHV� G
HDX�� ��� VRQW
FODVVpHV�j�ULVTXH ¸�¸ �

�����������������������������������������������
22 6 pour la France, 8 pour la Région wallonne, 2 pour la Région de Bruxelles-Capitale, 25 pour la Région flamande et 3 pour
les Pays-Bas.
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r5r

�� &21&/86,216�*e1e5$/(6

/D�FRQIURQWDWLRQ�GHV�DSSURFKHV�XWLOLVpHV�SDU�FKDFXQ�GHV�SDUWHQDLUHV�GX�SURMHW�6FDOGLW�HQ�PDWLqUH
G
HDX�VRXWHUUDLQH�D�HVVHQWLHOOHPHQW�PRQWUp�TXH�

�� 0DOJUp�GHV�OLWKRORJLHV��HW�SDU�FRQVpTXHQW�GHV�QDWXUHV�G
DTXLIqUH��IRUW�GLVWLQFWHV��DLQVL�TXH�GHV
PpWKRGHV� GH� GpOLPLWDWLRQ� YDULDQW� D� IRUWLRUL� G
XQ� SDUWHQDLUH� j� O
DXWUH�� OD� FDUDFWpULVDWLRQ
K\GURJpRORJLTXH� GHV� PDVVHV� G
HDX� VRXWHUUDLQH� QH� FRQVWLWXH� SDV� XQ� REVWDFOH� PDMHXU� j� XQH
LQWHUSUpWDWLRQ� HW� XQH� DSSOLFDWLRQ� FRRUGRQQpHV� GH� O
DUWLFOH� �� GDQV� OH� GLVWULFW� GH� O
(VFDXW�� 2Q
FRQVWDWH� WRXWHIRLV�TXH� OH� GHJUp�GH� FRQQDLVVDQFH�GHV�PDVVHV�G
HDX� YDULH� FRQVLGpUDEOHPHQW� j
O
pFKHOOH�GX�GLVWULFW�HW�TX
XQH�FDUDFWpULVDWLRQ�SOXV�GpWDLOOpH�GH�ERQ�QRPEUH�G
HQWUH�HOOHV�V
DYqUH
QpFHVVDLUH�

�� 3DU�FRQWUH�� O
pYDOXDWLRQ�GHV� ULVTXHV�GH�QRQ�DWWHLQWH�GHV�REMHFWLIV�GH� OD�'&(�VHPEOH�rWUH�SOXV
GLIILFLOH�j�JpUHU�j�O
pFKHOOH�GX�GLVWULFW�SRXU�OHV�UDLVRQV�VXLYDQWHV�
� /D� FODVVLILFDWLRQ� �j� ULVTXH�QRQ� j� ULVTXH�� HVW� LQVXIILVDQWH� SRXU� GpFULUH� OD� VLWXDWLRQ�� 'HV

QXDQFHV� DXUDLHQW� pWp� QpFHVVDLUHV�� QRWDPPHQW� TXDQW� DX[� EHVRLQV� HQ� FDUDFWpULVDWLRQ� SOXV
GpWDLOOpH�� HQ� PRQLWRULQJ� RSpUDWLRQQHO�� RX� HQFRUH� FRQFHUQDQW� O
DPSOHXU� GHV� PHVXUHV� j
SUHQGUH�SRXU�DWWHLQGUH�OHV�REMHFWLIV�

� /
DEVHQFH� GH� FULWqUHV� SRXU� DJUpJHU� OHV� GRQQpHV� GH� TXDOLWp� j� O
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p�eqf7h�i%j�k�a�r�k�a�sGk�t7f�`2u�r

ÝAÞ�ß5ßIÞ à$á	â�ã äJåöæ�ä�è#é ê ë�æAìGí�âGá�ìGã å à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ø5ìGø

ÝAÞ�ß5ßGõ à=â�è ô�â�ã á�äJåöæ5ë
÷|ìAëGè ìGø5ø�â�ã å

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

Ý!ã å�å�ë�á	ï�v
E�â�á	å�óXã ò5ëAä

ìAë�ã

ÝAÞ�ß5ß�ü à$á	â�ã äJåöæ�ä�è âÔý�â�è è ïGä�æAä
è âOÿ£ä���è ä

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ø5ìGø

ÝAÞ�ß5ß�� à$á	â�ã äJåöæ�ä�è#é êmá1ó�ìGã åöä�ó¾æ5ä
è â�ý�â�è è ïGä�æAä@è â��>	�å

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ø5ìGø

ÝAÞ�ß5ß�� à$á	â�ã äJåöæ�ä�è âÔý�â�è è ïGä�æAä
è âhà=â�øIô�5ä@â=ý�â�è

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ø5ìGø

ÝAÞ�ß5ß�� à$á	â�ã äJåöæ�äJå�ý�â�è è ïGäJåöæAä
è â��|ô�â�á��*ä�ä�ó'æAä@è â
�|ä!ø�å�ïGä

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ø5ìGø

ÝAÞ�ß5ß�� à$á	â�ã äJåöæ5ë
�Gâ�è ä!øIô�ã ä!ø5ø5ìGã å

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ø5ìGø

ÝAÞ�ß5ß�� à$á	â�ã äJåöæ�ä�è âÔý�â�è è ïGä�æAä
è âhà=â�øIô�5ä@â�íOìGøIó

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ø5ìGø

ÝAÞ�ß5ß�� à$á	â�ã äJåöæ�ä�è âÔý�â�è è ïGä�æAä
è�é ê ëAó�Aã ä

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ø5ìGø

ÝAÞ�ßIÞAß à$á	â�ã äJåöæ5ëOà$â�í��Aá�ä�å�ã å à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ø5ìGø

ÝAÞ�ßIÞ5Þ à$á	â�ã äJåöæ�ä�è âÔý�â�è è ïGä�æAä
è â��|ìGíOíOä@â=ý�â�è

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ø5ìGø

ÝAÞ�ßIÞ!õ à$á	â�ã äJåöæ�ä�è â�íOì�	�ä!ø5ø5ä
ý�â�è è ïGä@æ5ä�è â��*ìGíOíCä

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ø5ìGø

ÝAÞ�ßIÞGü à$á	â�ã äJåöæ�ä�è âÔý�â�è è ïGä�æAä
è â��|ìGíOíOä@â�íOìGøIó

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ø5ìGø

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ãÝAÞ�ßIÞ0� �$â��Aè äJåçæIë���â�ø5æAï!øAã ä!ø
æAäJåçÝJè â�ø5æ�á8äJå

ÿ ï9�7wAó�å%â�è è ë$ý�ã â5ë
) !�ìGá�ä�ë#) ìAë�ã
ÝAÞ�ßIÞ�� à=â�è ô�â�ã á�äJåöô�â�á/�IìGøAã &�"!á8äJå

æAä('¾ìAë��Aâ�ã )|ú2ùJìAëGá8ô�ìGã ø�*
�|ì�ô�è ä

ô�â�è ïGæAì�øAã ä!ølxJ5ä!á�ôl	GøAã ä!ø
Ý!ã å�å�ë�á	ï�v
E�â�á	å�óXã ò5ëAä

ø5ìGø

ÝAÞ�ßIÞ�� �$â��Aè äJåçæIë���âGå�å�ã ø
æ'é ,má�ô�Aã äJå

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã

�öß�ü=ß à$á	â�ã äJåöæ�ä�è â�-kâ�ã ø5ä à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ø5ìGø

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã�öß�ü$Þ �$â��Aè äJåçæ5äþè â¡ý�â�è è ïGä@æ5ä
è â�-kâ�ã ø5ä

ÿ ï9�7wAó�å%â�è è ë$ý�ã â5ë
) !�ìGá�ä�ë#) ìAë�ã
�öß��5ß à=â�è ô�â�ã á�äJåöæ5ëÔù�ìAë�á8ø�â�ã å�ã å �|ì�ô�è ä

ô�â�è ïGæAì�øAã ä!ølxJ5ä!á�ôl	GøAã ä!ø
Ý!ã å�å�ë�á	ï�v
E�â�á	å�óXã ò5ëAä

ø5ìGø

�öß�üAõ à$á	â�ã äJåöæ�ä�è âÔý�â�è è ïGä�æAä
è âOÿ£ä���è ä

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ø5ìGø

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã�öß��IÞ �$â��Aè äJåçæ5ä�å%Ý!è â�ø5æ�á8äJå

ÿ ï9�7wAó�å%â�è è ë$ý�ã â5ë
) !�ìGá�ä�ë#) ìAë�ã
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�|ì�ô�è ä
ô�â�è ïGæAì�øAã ä!ølxJ5ä!á�ôl	GøAã ä!ø

Ý!ã å�å�ë�á	ï�v
E�â�á	å�óXã ò5ëAä

ìAë�ã�ößIÞGü à=â�è ô�â�ã á�äJåöæAä(!�ä�á1ë�.£ä!è ð�ú
ê ó�=ú/�¾ìGã *IøAã äJå

�|ì�ô�è ä
ô�â�è ïGæAì�øAã ä!ølxJ5ä!á�ôl	GøAã ä!ø

�Jì�ô�â�è ä!íCä!ø=ó
�|ä!á	íOïJâ��5è ä

ìAë�ã

� Þ��5ß �|ì�ô�è ä@æIë�÷*á	â��Aâ�øIó �|ì�ô�è ä
ô�â�è ïGæAì�øAã ä!ølxJ5ä!á�ôl	GøAã ä!ø

Ý!ã å�å�ë�á	ï ø5ìGø

�öß��Iß à$á	â�ã äJåöæ5ë�÷|á"â0�Aâ�øIó à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ø5ìGø

�öß��=Þ �$â��Aè äJåçæIë�÷*á1ë#)$ä!è è ã ä!ø à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã�öß��Aü �$â��Aè äJåçæIë���â�ø5æAï!øAã ä!ø
4/3�å�ó 6

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã

�|ì�ô�è ä
ô�â�è ïGæAì�øAã ä!ølxJ5ä!á�ôl	GøAã ä!ø

Ý!ã å�å�ë�á	ï ìAë�ã÷7''ßIÞ �|ì�ô�è ä@ä�ókà$á	â�ã ä�å

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ìAë�ã

÷7''ßGõ �|ì�ô�è ä�4Xð!ìGøIä
æ'é â�è ã íCä!øIó�â5ó�ã ìGø
6

�|ì�ô�è ä
ô�â�è ïGæAì�øAã ä!ølxJ5ä!á�ôl	GøAã ä!ø

Ý!ã å�å�ë�á	ï ø5ìGø

÷7''ß�ü ��â�ø5æ5ï!øAã ä!ø à*ì5ë=ý�ä!á1ó#ëGá8ä å�ïGæAã íCä!ø=ó�â�ã á�ä
�*ìGå�ó1Iä!á�ô;	Gø5ã ä!ø5ø5ä

!�ìGá�ä�ë#) ì5ëGã

÷7''ß�� :;�$á�ï�å�ã ä!ø<4=''ï
*Iã ì�øCæAäJå
à*ìGè è ã ø5äJå?6

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã÷7''ß�� ÷*á1ë9)$ä!è è ã ä!øCä�ó8:;�=á�ïJå�ã ä!ø

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã

���/@F���
@�ÞAß5ß5ßS@¦Þ ��â�ø5æ5ä!øAã âGâ�ø
ê£ò5ë�ã &�äJá	å�	!å�ó#äGä!í
4	æAä9�$á8äJå�å�ã ä�ó�á8äGô�=ó�ä!áB6

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

���/@F���
@�ÞAß5ß5ßS@¦Þ ��â�ø5æ5ä!øAã âGâ�ø
ê£ò5ë�ã &�äJá	å�	!å�ó#äGä!í
4	æAä9�$á8äJå�å�ã ä�ó�á8äGô�=ó�ä!áB6

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

���/@F���
@�ÞAß5ß5ßS@£õ ��â�ø5æ5ä!øAã âGâ�ø
ê£ò5ë�ã &�äJá	å�	!å�ó#äGä!í
4=*IäJå;�=â�ø5ø5ä!øCæ5äJä!è 6

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

���/@F���
@�ÞGü=ß5ßS@¦Þ D|ìGè ä!ø�EJâ�è E �|ì�ô�è ä
ô�â�è ïGæAì�øAã ä!ølxJ5ä!á�ôl	GøAã ä!ø

Ý!ã å�å�ë�á	ï�v
E�â�á	å�óXã ò5ëAä

ø5ìGø

�|ì�ô�è ä
ô�â�è ïGæAì�øAã ä!ølxJ5ä!á�ôl	GøAã ä!ø

Ý!ã å�å�ë�á	ï ìAë�ã���/@F���
@�ÞGü=ß5ßS@£õ �|ì0E�EGä!èB�GD*á8ã H�ó
ê£ò5ë�ã &�äJá	å�	!å�ó#äGä!í
42ý�ì�ä!æ�ã ø�*Aå�*=ä��Aã äJæ96 à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä

�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä
!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

�|ì�ô�è ä
ô�â�è ïGæAì�øAã ä!ølxJ5ä!á�ôl	GøAã ä!ø

Ý!ã å�å�ë�á	ï ìAë�ã���/@F���
@�ÞGü=ß5ßS@ ü �|ì0E�EGä!èB�GD*á8ã H�ó
ê£ò5ë�ã &�äJá	å�	!å�ó#äGä!íy4"ÿI!
á8äJ*Iã ìz�-âGá�ä>*Iä!íK6 à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä

�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä
!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï
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p�eqf7h�i%j�k�a�r�k�a�sGk�t7f�`2u�r

�|ì�ô�è ä
ô�â�è ïGæAì�øAã ä!ølxJ5ä!á�ôl	GøAã ä!ø

Ý!ã å�å�ë�á	ï ìAë�ã���/@F���
@�ÞGü=ß5ßS@F� �|ì0E�EGä!èB�GD*á8ã H�ó
ê£ò5ë�ã &�äJá	å�	!å�ó#äGä!í
4=*IäJå;�=â�ø5ø5ä!øCæ5äJä!è 6 à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä

�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä
!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

�|ì�ô�è ä
ô�â�è ïGæAì�øAã ä!ølxJ5ä!á�ôl	GøAã ä!ø

Ý!ã å�å�ë�á	ï ìAë�ã���/@F���
@�ÞGü=ß5ßS@8� �|ì0E�EGä!èB�GD*á8ã H�ó
ê£ò5ë�ã &�äJá	å�	!å�ó#äGä!íy4"ÿI!
á8äJ*Iã ì%êmâ�è å�ó 6 à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä

�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä
!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

���%@�àG���9@ ß=Þ�ßIßS@�Þ ÿ ëGøLDI.mâ�á�óXâ�ã á�æAä�E
�5ìIý�ä!ø5ì9��âGòIëGã§ó�â�á�æGå

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

���%@�àG���9@ ß=Þ��IßS@�Þ !Gè ä!ã å�ó�ì�ô�ä!øIä
êI& ð!ä�ó#óXã ø�*Iä!ø54{&Xá8äJâ5óXã å�ô�96

ÿ ï9�7wAó�å%â�è è ë$ý�ã â5ë
) !�ìGá�ä�ë#) ø5ìGø

���%@�àG���9@ ß��IßIßS@�Þ ,�è ã *=ì�ô�äGä!ø
ê£ò5ë�ã &�äJá	å�	!å�ó#äGä!í
4=*IäJå;�=â�ø5ø5ä!ø
6

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã

���%@�àG���9@ ß��AßIßS@�Þ ��äGæAìIú/!!â�øAã å�ä!è ã âGâ�ø
ê£ò5ë�ã &�äJá	å�	!å�ó#äGä!í
4/&�á�äJâ5óXã å�ô�96

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

���%@�àG���9@ ß��AßIßS@mõ ��äGæAìIú/!!â�øAã å�ä!è ã âGâ�ø
ê£ò5ë�ã &�äJá	å�	!å�ó#äGä!í
4=*IäJå;�=â�ø5ø5ä!ø
6

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

���%@�àG���9@ ß��5ßIßS@�Þ O8ä9�|ä�á8ã âGâ�ø ê£òIëGã &�ä!á
4/&�á�äJâ5óXã å�ô�96

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

���%@�àG���9@ ß��5ßIßS@mõ O8ä9�|ä�á8ã âGâ�ø ê£òIëGã &�ä!á
4=*IäJå;�=â�ø5ø5ä!ø
6

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

���%@�àG���9@ ß��5ßIßS@�ü O8ä9�|ä�á8ã âGâ�ø ê£òIëGã &�ä!á
-�ä�ë=ý�ä!è å�óXá�ä�EJä!ø

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã

���/@ ÷7�>D7�9@ ß=Þ��IßS@�Þ!å|!Gè ä!ã å�ó�ì�ô�ä!øIä
á	ã�ý�ã ä!á"â0& ð!ä�ó#óXã ø�*=ä!ø

ÿ ï9�7wAó�å%â�è è ë$ý�ã â5ë
) !�ìGá�ä�ë#) ø5ìGø

���/@ ÷7�>D7�9@ ß��IßIßS@�Þ!å},�è ã *=ì�ô�äGä!ø
âAò5ëGã &�ä!á)å9	!å�ó#äJä!í
4/&�á�äJâ5óXã å�ô�96

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã

���/@ ÷7�>D7�9@ ß��IßIßS@�õ5å},�è ã *=ì�ô�äGä!ø
âAò5ëGã &�ä!á)å9	!å�ó#äJä!í
4=*IäJå;�=â�ø5ø5ä!ø
6

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã

���%@£÷1�
D7�9@�ß��5ß5ßA@�ÞQ÷*á1ë!å�å�ä!è ã âGâ�øOâ�òIëGã &Xä!á
4/&�á�äJâ5óXã å�ô�96

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

���%@£÷1�
D7�9@�ß��5ß5ßA@mõ ÷*á1ë!å�å�ä!è ã âGâ�øOâ�òIëGã &Xä!á
4=*IäJå;�=â�ø5ø5ä!ø
6

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

���%@£÷1�
D7�9@�ß��5ß5ßA@�ü ÷*á1ë!å�å�ä!è ã âGâ�ø�ý�ä!øAå�ó�äJálT
ô�ìGøIó�âAô�ó'ÿ£ã äJå�óXã âGâ�ø

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

���/@ ÷7�>D7�9@�Þ5ßAßIßS@�Þ!å|��â�ø5æ5ä!øAã âGâ�ø
âAò5ëGã &�ä!á)å9	!å�ó#äJä!í
4/&�á�äJâ5óXã å�ô�96

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã

���/@ ÷7�>D7�9@�Þ5ßAßIßS@�õ5å|��â�ø5æ5ä!øAã âGâ�ø
âAò5ëGã &�ä!á)å9	!å�ó#äJä!í
4=*IäJå;�=â�ø5ø5ä!ø
6

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã

���/@ ÷7�>D7�9@�ÞIÞ�ßIßS@�Þ!å|D*á8ã H�ó¾âAò5ë�ã &�å#	!å�ó�äGä!í
4/&�á�äJâ5óXã å�ô�96

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ø5ìGø

���/@ ÷7�>D7�9@�ÞIÞ�ßIßS@�õ5å|D*á8ã H�ó¾âAò5ë�ã &�å#	!å�ó�äGä!í
4=*IäJå;�=â�ø5ø5ä!ø
6

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#)�ä�ó
&Xã å�å�ëGá�ï

ìAë�ã



¹ ����������

} s

\ Â'Ð8Â$Ë�¿�Ò¾Ð�À Ã�¿�À§ÜkÌ$¼=Ãþ»|¼ØÄ È Â=ÜmÌ'À Á?]¾Ð8¼º�»|¼¾½5¿�À Á�À Â'½5¿�»*Â'½IÃhÄ ¼
Å�Æ�º-»¾¼ÇÄÉÈ�ÊAÃGË!Â¾Ì5¿

Í�ÎkÏÑÐ8Ò=ÓkÀ§Îk½=Â'ÄA»|¼ÇÄ§Â
ÏÔÂ$Ã!ÃG¼h»'È ¼=Â|Ì

^�_J`2aZb[c d�egf1hBi%j�kla ^�_�`Iamb1a
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p�eqf7h�i%j�k�a�r�k�a�sGk�t7f�`2u�r

���/@�à�D��>@ ß!õ*ßAß;@�Þ à*ä!øIó�á"â�è äVU|â�ø5æ5ä!ø�ý�â�ø
æAä�D|äJíW�*ä!ø

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã

���/@�à�D��>@ ß!õ��5ß;@�Þ ÿ�ã äJå�ó�ã âGâ�ø�*Iä�ëGèBTmô�ìGøIóXâAô�ó
÷*á1ë!å�å�ä!è ã âGâ�ø

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

���/@FD7!0�9@�ßIÞ!õ$ßS@¦Þ ÿ ëGã ø=ú ä!ø
EJá�äGä�EJ*5ä��5ã ä!æAä!ø
EGëGå�óB*Iä��5ã äGæ

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

���/@FD7!0�9@�ßIÞ!õ$ßS@£õ ÿ ëGã ø=ú ä!ø
EJá�äGä�EJ*5ä��5ã ä!æAä!ø
,£ì!å�ó"ý�è âGâ�í�å�äK�*ìGè æAä!á"å

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

���/@FD7!0�9@�ßIÞ��5ßS@¦Þ �Aä!á#ðJã è§óG$ ëGâ�á�óXâ�ã á�ä!ø
ù�ä!á1óXã â�ã á8EGëGå�óB*IäJ�5ã äGæ

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

���/@FD7!0�9@�ßIÞ��5ßS@£õ �Aä!á#ðJã è§óG$ ëGâ�á�óXâ�ã á�ä!ø
ù�ä!á1óXã â�ã á[,�ì!å�ó"ý�è âGâ�í�å�ä
�*ìGè æAäJá	å

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

���/@FD7!0�9@�ßIÞ��5ßS@ ü �Aä!á#ðJã è§óG$ ëGâ�á�óXâ�ã á�ä!ø
ù�ä!á1óXã â�ã á�ý�æ
�|ô�5ä!è æAä#�*ì�è æ�ä!á	å

à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

NM�Jß=Þ ÿ ëGã ø�*=ä��Aã äGæAä!ø à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã

NM�Jß�õ D*è ä!ã|ý�äGä!ø0*Iä��5ã ä!æ5ä!ø à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ø5ìGø

NM�JßAü U|â�ø5æAã *=äþè â0*Iä!ø à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã

NM�Jß�� ÿ�ã ä9�|äöð�â�ø5æ�ã *Iä@è â0*=ä!ø à*ìAë$ý�ä!á�ó)ëGá8äþå�ïGæAã íCä!ø=ó�â�ã á�ä
�|ì!å�óg5ä!á�ôl	GøAã ä!øAøIä

!�ìGá�ä�ë#) ìAë�ã
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~�h{�/�Gt�oYt�sMhBa�r �7t7�M�+a��I�+amb1a
oAc d7eqf�h�i/j�k�a

ÝAÞAßAß=Þ à*á	â�ã äJåöæ�ä�è�é ê ëGæ5ìGí�âGá�ìGã å à$á	â�ã äJå ��ã �5á8ä
ÝAÞAßAß�õ à$â�è ô�â�ã á�äJåçæIë�÷|ìAë�è ìGø5ø�â�ã å à=â�è ô�â�ã á�äJå ��ã �5á8ä
ÝAÞAßAßAü à*á	â�ã äJåöæ�ä�è â¡ý�â�è è ïGä�æAä@è âOÿ£ä���è ä à$á	â�ã äJå ��ì�ô�â�è ä!íCä!øIókô�â
�|ó�ã &
ÝAÞAßAß�� à*á	â�ã äJåöæ�ä�è�é êmá1ó�ìGã åçä�ó'æ5äþè â�ý�â�è è ïGä@æAä@è â

�>	!å
à$á	â�ã äJå ��ì�ô�â�è ä!íCä!øIókô�â
�|ó�ã &

ÝAÞAßAß�� à*á	â�ã äJåöæ�ä�è â¡ý�â�è è ïGä�æAä@è âhà$â�ø5ô�5äþâ=ý�â�è à$á	â�ã äJå ��ã �5á8ä
ÝAÞAßAß�� à*á	â�ã äJåöæ�äJå�ý�â�è è ïGäJåçæ5äþè â��|ô�â�á��|ä@ä�ó'æ5äþè â

�¾ä!ø�å�ïGä
à$á	â�ã äJå ��ì�ô�â�è ä!íCä!øIókô�â
�|ó�ã &

ÝAÞAßAß�� à*á	â�ã äJåöæ5ë��Gâ�è ä!ø5ô�ã ä!øAøIìGã å à$á	â�ã äJå ��ã �5á8ä
ÝAÞAßAß�� à*á	â�ã äJåöæ�ä�è â¡ý�â�è è ïGä�æAä@è âhà$â�ø5ô�5äþâ�íOìGøIó à$á	â�ã äJå ��ã �5á8ä
ÝAÞAßAß�� à*á	â�ã äJåöæ�ä�è â¡ý�â�è è ïGä�æAä@è�é ê ë5ó�Aã ä à$á	â�ã äJå ��ã �5á8ä
ÝAÞAß5Þ5ß à*á	â�ã äJåöæ5ëOà$â�í��5á�ä�å�ã å à$á	â�ã äJå ��ã �5á8ä
ÝAÞAß5ÞIÞ à*á	â�ã äJåöæ�ä�è â¡ý�â�è è ïGä�æAä@è â��*ìGíOíCäþâ=ý�â�è à$á	â�ã äJå ��ã �5á8ä
ÝAÞAß5ÞGõ à*á	â�ã äJåöæ�ä�è âOíOì�	�ä!øAøIäCý�â�è è ïGä@æ5äþè â

�¾ìGíOíCä
à$á	â�ã äJå ��ã �5á8ä

ÝAÞAß5Þ�ü à*á	â�ã äJåöæ�ä�è â¡ý�â�è è ïGä�æAä@è â��*ìGíOíCäþâ�íOìGøIó à$á	â�ã äJå ��ã �5á8ä
�$â��Aè äJå �¾ë
�|ä�á+&Xã ô�ã ä!èÝAÞAß5Þ�� �*â��Aè äJåçæIë���â�øAæ5ï!øAã ä!øCæAäJåçÝ!è â�øIæGá�äJå
�$â��Aè äJå �¾ë
�|ä�á+&Xã ô�ã ä!è

ÝAÞAß5Þ�� à$â�è ô�â�ã á�äJåçô�â�á%�5ì�øAã &�"!á8äJåçæ5äW'¾ìAë0�Aâ�ã )|ú
ùJìAëGá�ô�ìGã ø�*

à=â�è ô�â�ã á�äJå à=â>�¾óXã &

ÝAÞAß5Þ�� �*â��Aè äJåçæIë���âGå�å�ã øCæ'é ,£á�ô�Aã äJå �$â��Aè äJå �¾ë
�|ä�á+&Xã ô�ã ä!è
�ößAüIß à*á	â�ã äJåöæ�ä�è â�-kâ�ã ø5ä à$á	â�ã äJå�vØí�âGá8ø5äJå ��ì�ô�â�è ä!íCä!øIókô�â
�|ó�ã &

�$â��Aè äJå �¾ë
�|ä�á+&Xã ô�ã ä!è�ößAü=Þ �*â��Aè äJåçæ5äþè âÔý�â�è è ïGä@æ5äþè â�-kâ�ã øIä
�$â��Aè äJå �¾ë
�|ä�á+&Xã ô�ã ä!è

�öß��Aß à$â�è ô�â�ã á�äJåçæIëÔù�ìAë�á	øAâ�ã å�ã å à=â�è ô�â�ã á�äJå �Jì�ô�â�è ä!íCä!øIó'è ã ��á�ä
�ößAü�õ à*á	â�ã äJåöæ�ä�è â¡ý�â�è è ïGä�æAä@è âOÿ£ä���è ä à$á	â�ã äJå�vØí�âGá8ø5äJå ��ì�ô�â�è ä!íCä!øIókô�â
�|ó�ã &

�$â��Aè äJå �¾ë
�|ä�á+&Xã ô�ã ä!è�öß��5Þ �*â��Aè äJåçæ5ä�åçÝ!è â�øIæ�á8äJå
�$â��Aè äJå �¾ë
�|ä�á+&Xã ô�ã ä!è
à=â�è ô�â�ã á�äJå ��ì�ô�â�è ä!íCä!øIókô�â
�|ó�ã &�öß=Þ!ü à$â�è ô�â�ã á�äJåçæ5äW!�äJá1ë�.£ä!è ð�ú�ê ó�$ú/�|ìGã *5ø5ã ä�å
�7�â�è äJå ��ã �5á8ä

� Þ��Aß �¾ì�ô�è ä�æ5ë�÷|á"â0�Aâ�øIó $�ë!â�á1ó ðJã§ó�ä �Jì�ô�â�è ä!íCä!øIó'è ã ��á�ä
�öß��5ß à*á	â�ã äJåöæ5ë�÷*á	â0��â�ø=ó à$á	â�ã äJå à=â>�¾óXã &
�öß��IÞ �*â��Aè äJåçæIë�÷*á1ë#)$ä!è è ã ä!ø �$â��Aè äJå ��ã �5á8ä

�$â��Aè äJåKv ó#ë0&�&XäJâ5ë9) ��ã �5á8ä�öß���ü �*â��Aè äJåçæIë���â�øAæ5ï!øAã ä!ø�4/3�å�ó 6
�$â��5è äJå�vÇâ�á/*5ã è äJå ��ì�ô�â�è ä!íCä!øIókô�â
�|ó�ã &

$�ë!â�á1ó ðJã§ó�äJåKviå9�â�è äJå à=â>�¾óXã &÷7'¾ß=Þ �¾ì�ô�è ä�ä�ókà$á	â�ã ä�å
à$á	â�ã äJå à=â>�¾óXã &

÷7'¾ß�õ �¾ì�ô�è ä�4Xð!ìGøIä@æké â�è ã íCä!ø=ó�â5óXã ìGø96 $�ë!â�á1ó ðJã§ó�äJåKviå9�â�è äJå �Jì�ô�â�è ä!íCä!øIó'è ã ��á�ä
�$â��Aè äJå à=â>�¾óXã &÷7'¾ßAü ��â�ø5æ5ï!øAã ä!ø

�$â��5è äJå�vÇâ�á/*5ã è äJå ��ì�ô�â�è ä!íCä!øIókô�â
�|ó�ã &
÷7'¾ß�� :l�$á�ï�å�ã ä!ø<4='¾ï>*Iã ìGøCæ5äJåöà*ìGè è ã ø5äJå?6 �$â��5è äJå�vÇâ�á/*5ã è äJå ��ì�ô�â�è ä!íCä!øIókô�â
�|ó�ã &

�$â��Aè äJå ��ã �5á8ä÷7'¾ß�� ÷|á�ë
)$ä!è è ã ä!øCä�ó8:;�=á�ïJå�ã ä!ø
�$â��Aè äJå �Jì�ô�â�è ä!íCä!øIó'è ã ��á�ä
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@�Þ�ßIßAßA@�Þ ��â�ø5æ5ä!øAã âGâ�ø ê£ò5ë�ã &Xä!á	å#	!å�ó�äGäJí
4	æ5ä9�$á8äJå�å�ã ä�ó�á�äGô�=ó�ä!áB6

�$â��5è äJå�vÇâ�á/*5ã è äJå à=â>�¾óXã &

���%@2���
@�Þ�ßIßAßA@�õ ��â�ø5æ5ä!øAã âGâ�ø ê£ò5ë�ã &Xä!á	å#	!å�ó�äGäJíR4=*=ä�å;�=â�øAøIä!ø
æ5äGä!è 6

�$â��5è äJå�vÇâ�á/*5ã è äJå à=â>�¾óXã &

���%@2���
@�Þ!ü$ßAßA@�Þ D¾ìGè ä!ø�EJâ�è E à=â�è ô�â�ã á�äJå à=â>�¾óXã &
$�ë!â�á1ó ðJã§ó�äJåKviå9�â�è äJå �Jì�ô�â�è ä!íCä!øIó'è ã ��á�ä���%@2���
@�Þ!ü$ßAßA@�õ �¾ì0E�E!ä!è��GD*á8ã H�ó5ê£òIëGã &�ä!á"å9	Jå�ó�äGä!í

42ý�ìAäJæAã ø�*Aå�*Iä��5ã ä!æ96 à$á	â�ã äJå �Jì�ô�â�è ä!íCä!øIó'è ã ��á�ä
$�ë!â�á1ó ðJã§ó�äJåKviå9�â�è äJå à=â>�¾óXã &���%@2���
@�Þ!ü$ßAßA@£ü �¾ì0E�E!ä!è��GD*á8ã H�ó5ê£òIëGã &�ä!á"å9	Jå�ó�äGä!íC4"ÿI!@á�ä>*5ã ì

�%â�á8äJ*Iä!íK6 à$á	â�ã äJå à=â>�¾óXã &
$�ë!â�á1ó ðJã§ó�äJåKviå9�â�è äJå à=â>�¾óXã &���%@2���
@�Þ!ü$ßAßA@2� �¾ì0E�E!ä!è��GD*á8ã H�ó5ê£òIëGã &�ä!á"å9	Jå�ó�äGä!í

4=*=äJå;�=â�ø5ø5ä!øCæAä!ä!è 6 à$á	â�ã äJå à=â>�¾óXã &
$�ë!â�á1ó ðJã§ó�äJåKviå9�â�è äJå à=â>�¾óXã &���%@2���
@�Þ!ü$ßAßA@F� �¾ì0E�E!ä!è��GD*á8ã H�ó5ê£òIëGã &�ä!á"å9	Jå�ó�äGä!íC4"ÿI!@á�ä>*5ã ì

ê�â�è å�ó 6 à$á	â�ã äJå à=â>�¾óXã &
���/@�àG���9@ ß=Þ�ßIßS@�Þ ÿ�ëGøLDM.mâ�á1ó�â�ã á æ5ä�EW�Aì$ý�ä!øAì
�ÔâAò5ë�ã óXâ�á8æGå �$â��Aè äJå ��ã �5á8ä
���/@�àG���9@ ß=Þ��IßS@�Þ !Gè ä!ã å�ó�ì�ô�ä!ø5ä-êI& ðJä�ó#óXã ø�*=ä!ø�4/&�á�äJâ5óXã å�ô�96 �$â��Aè äJå è ã �5á8ä
���/@�àG���9@ ß��IßIßS@�Þ ,£è ã *=ì�ô�äGä!øöê£ò5ë�ã &Xä!á	å�	!å�ó#äJä!íC4=*5äJå;�$â�øAøIä!ø96 �$â��5è äJå�vÇâ�á/*5ã è äJå �Jì�ô�â�è ä!íCä!øIó'è ã ��á�ä
���/@�àG���9@ ß��AßIßS@�Þ �JäGæAì5ú/!!â�ø5ã å�ä!è ã âGâ�ø ê£ò5ë�ã &Xä!á"å9	!å�ó�äGäJí

4/&Xá�äJâ5óXã å�ô�96
�$â��Aè äJå ��ã �5á8ä

���/@�àG���9@ ß��AßIßS@�õ �JäGæAì5ú/!!â�ø5ã å�ä!è ã âGâ�ø ê£ò5ë�ã &Xä!á"å9	!å�ó�äGäJí
4=*=äJå;�=â�ø5ø5ä!ø96

�$â��Aè äJå à=â>�¾óXã &

���/@�àG���9@ ß��5ßIßS@�Þ O�ä9�*äJá8ã âGâ�ø ê£ò5ë�ã &�ä!á 4/&�á�äJâ5óXã å�ô�96 �$â��Aè äJå à=â>�¾óXã &
���/@�àG���9@ ß��5ßIßS@�õ O�ä9�*äJá8ã âGâ�ø ê£ò5ë�ã &�ä!á 4=*=ä�å;�=â�øAøIä!ø96 �$â��Aè äJå à=â>�¾óXã &
���/@�àG���9@ ß��5ßIßS@£ü O�ä9�*äJá8ã âGâ�ø ê£ò5ë�ã &�ä!á2-�ä�ë=ý�ä!è å�óXá�ä�EGä!ø �$â��5è äJå�vÇâ�á/*5ã è äJå ��ì�ô�â�è ä!íCä!øIókô�â
�|ó�ã &
���%@£÷1�
D7�9@�ßIÞ��5ßA@�ÞGå !Gè ä!ã å�ó�ì�ô�ä!ø5ä@á8ãÉý�ã äJá	â�&§ð!ä�ó)óXã ø�*Iä!ø �$â��Aè äJå ��ì�ô�â�è ä!íCä!øIókô�â
�|ó�ã &
���%@£÷1�
D7�9@�ß��=ß5ßA@�ÞGå ,£è ã *=ì�ô�äGä!øOâ�ò5ëGã &�äJá"å9	Jå�ó�äGä!íR4/&Xá	äJâ5ó�ã å�ô�
6 �$â��5è äJå�vÇâ�á/*5ã è äJå ��ì�ô�â�è ä!íCä!øIókô�â
�|ó�ã &
���%@£÷1�
D7�9@�ß��=ß5ßA@mõIå ,£è ã *=ì�ô�äGä!øOâ�ò5ëGã &�äJá"å9	Jå�ó�äGä!íR4=*IäJåA�$â�øAø5ä!ø
6 �$â��5è äJå�vÇâ�á/*5ã è äJå à=â>�¾óXã &

�$â��Aè äJå�v�*Aá?"Jå ��ã �5á8ä���/@ ÷7�
D1�9@ ß��AßIßS@�Þ ÷|á�ëGå�å�ä!è ã âGâ�øOâ�ò5ë�ã &�ä!á[4/&�á�äJâ5óXã å�ô�96
�$â��Aè äJå �Jì�ô�â�è ä!íCä!øIó'è ã ��á�ä

�$â��Aè äJå�v�*Aá?"Jå à=â>�¾óXã &���/@ ÷7�
D1�9@ ß��AßIßS@mõ ÷|á�ëGå�å�ä!è ã âGâ�øOâ�ò5ë�ã &�ä!á[4=*5äJå;�=â�ø5ø5ä!ø96
�$â��Aè äJå �Jì�ô�â�è ä!íCä!øIó'è ã ��á�ä

���/@ ÷7�
D1�9@ ß��AßIßS@�ü ÷|á�ëGå�å�ä!è ã âGâ�ø�ý�ä!ø�å�ó#ä�á�Tmô�ìGøIóXâAô�ó'ÿ�ã äJå�ó�ã âGâ�ø �$â��Aè äJå�v�*Aá?"Jå ��ì�ô�â�è ä!íCä!øIókô�â
�|ó�ã &
���%@£÷1�
D7�9@�ÞAß5ß5ßA@�ÞGå ��â�ø5æ5ä!øAã âGâ�øOâAò5ë�ã &�äJá	å9	�å�ó#äGä!íy4/&Xá8äJâ5óXã å�ô�
6 �$â��Aè äJå ��ã �5á8ä
���%@£÷1�
D7�9@�ÞAß5ß5ßA@mõIå ��â�ø5æ5ä!øAã âGâ�øOâAò5ë�ã &�äJá	å9	�å�ó#äGä!íy4=*=äJåS�$â�øAøIä!ø96 �$â��Aè äJå à=â>�¾óXã &
���%@£÷1�
D7�9@�Þ5ÞAß5ßA@�ÞGå D|á	ã H�ó¾âAò5ëGã &�å#	!å�ó�äGä!íy4/&�á�äJâ5óXã å�ô�96 à$á	â�ã äJå�vØí�âGá8ø5äJå ��ã �5á8ä
���%@£÷1�
D7�9@�Þ5ÞAß5ßA@mõIå D|á	ã H�ó¾âAò5ëGã &�å#	!å�ó�äGä!íy4=*IäJå;�=â�øAøIä!ø96 à$á	â�ã äJå�vØí�âGá8ø5äJå à=â>�¾óXã &
���%@�à7D��
@ ßGõ$ß5ßA@�Þ à|ä!øIóXá	â�è ä�U¾â�ø5æAä!ø�ý�â�øCæ5äWD¾ä!íW�*äJø �$â��5è äJå�vÇâ�á/*5ã è äJå ��ì�ô�â�è ä!íCä!øIókô�â
�|ó�ã &
���%@�à7D��
@ ßGõ��IßA@�Þ ÿ£ã äJå�óXã âGâ�ø�*=ä�ëGèBTmô�ìGøIó�âAô�ó'÷$á1ëGå�å�ä!è ã âGâ�ø �$â��Aè äJå ��ã �5á8ä
���/@FD7!0�9@�ß5ÞGõ=ßA@�Þ ÿ�ëGã ø=ú ä!øLE!á�äGä�E
*=ä��Aã äJæ5ä!øLE�ë!å�óY*=ä��Aã äJæ �$â��Aè äJå ��ã �Aá�ä#� äJâ5ë@å�â�è ïGä
���/@FD7!0�9@�ß5ÞGõ=ßA@�õ ÿ�ëGã ø=ú ä!øLE!á�äGä�E
*=ä��Aã äJæ5ä!øZ,�ì!å�ó8ý�è âGâ�í�å�ä

�|ìGè æAäJá	å
�$â��Aè äJå ��ã �Aá�ä#� äJâ5ë@å�â�è ïGä

���/@FD7!0�9@�ß5Þ��AßA@�Þ �5ä!á�ðJã è§óq$�ë!â�á1ó�â�ã á ä!øØù�äJá�ó�ã â�ã áFE�ëGå�óB*IäJ�Aã äGæ �$â��Aè äJåA�£â!á%*Iã è äJå�v
ó�ìAëGá+�Iä�å

��ì�ô�â�è ä!íCä!øIókô�â
�|ó�ã &���äJâ5ë
å�â�è ïGä

���/@FD7!0�9@�ß5Þ��AßA@�õ �5ä!á�ðJã è§óq$�ë!â�á1ó�â�ã á ä!øØù�äJá�ó�ã â�ã á ,£ì!å�ó"ý�è âGâ�í�å�ä
�|ìGè æAäJá	å

�$â��Aè äJåA�£â!á%*Iã è äJå�v
ó�ìAëGá+�Iä�å

��ì�ô�â�è ä!íCä!øIókô�â
�|ó�ã &���äJâ5ë
å�â�è ïGä
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NM�Jß=Þ ÿ�ëGã ø�*Iä��5ã äGæ5ä!ø �$â��Aè äJå �¾ë
�|ä�á+&Xã ô�ã ä!è
NM�Jß�õ D|è ä!ã|ý�äGä!ø0*Iä��5ã ä!æAä!ø ê£á=*Iã è äJåKv�ó�ìAëGá%�5äJå �¾ë
�|ä�á+&Xã ô�ã ä!è
NM�JßAü U¾â�ø5æ�ã *Iä@è â0*Iä!ø �$â��Aè äJå �¾ë
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$QQH[H� ��� &DUDFWpULVWLTXHV� GHV� FKDPSV� GH� GRQQpHV� UHSULV� GDQV� OD� EDVH� GH� GRQQpHV
$FFHVV�

&DUDFWpULVWLTXH &KDPS 7\SH 7DLOOH
*pQpUDOH (WDW�5pJLRQ 7H[WH ��
*pQpUDOH &RGH 7H[WH ��
*pQpUDOH 1RP 7H[WH ��
*pQpUDOH 6XSHUILFLH 1RPEUH��5pHO�VLPSOH� �
*pQpUDOH 7UDQVIURQWDOLHU 2XL�1RQ �
*pQpUDOH $PRQW 2XL�1RQ �
*pQpUDOH 7UDQVGLVWULFW 2XL�1RQ �
*pQpUDOH 8QLWp�VWUDWLJUDSKLTXH 7H[WH ��
*pQpUDOH /LWKRORJLHV 7H[WH ��
*pQpUDOH $TXLIqUHV�UHJURXSpV 2XL�1RQ �
*pQpUDOH 'HJUp�GH�FRQQDLVVDQFH�HVWLPp 7H[WH ��
7\SRORJLTXH 7\SH�G
DTXLIqUH 7H[WH ��
7\SRORJLTXH 7\SH�G
pFRXOHPHQW 7H[WH ��
7\SRORJLTXH &RQWH[WH�K\GURG\QDPLTXH 7H[WH ��
7\SRORJLTXH 6DOLQ 2XL�1RQ �
=RQH�GH�UHFKDUJH 3UpFLSLWDWLRQV�DQQXHOOHV�PR\HQQHV 1RPEUH��5pHO�VLPSOH� �
=RQH�GH�UHFKDUJH 3UpFLSLWDWLRQV�DQQXHOOHV�PLQLPDOHV 1RPEUH��(QWLHU�ORQJ� �
=RQH�GH�UHFKDUJH 3UpFLSLWDWLRQV�DQQXHOOHV�PD[LPDOHV 1RPEUH��5pHO�VLPSOH� �
=RQH�GH�UHFKDUJH ,QILOWUDWLRQ�HIILFDFH�PR\HQQH 7H[WH ��
=RQH�GH�UHFKDUJH 0RGH�GH�UHFKDUJH�SUpGRPLQDQW 7H[WH ��
=RQH�GH�UHFKDUJH 3RVLWLRQ�YHUWLFDOH�GH�O
DTXLIqUH 7H[WH ��
=RQH�GH�UHFKDUJH 3RXUFHQWDJH�DIIOHXUDQW 1RPEUH��5pHO�VLPSOH� �
=RQH�GH�UHFKDUJH 3RXUFHQWDJH� DYHF� XQH� FRXYHUWXUH

VLJQLILFDWLYH
1RPEUH��5pHO�VLPSOH� �

=RQH�GH�UHFKDUJH 3URIRQGHXU�PR\HQQH�GH�OD�QDSSH 7H[WH ��
=RQH�GH�UHFKDUJH &RQGXFWDQFH�PR\HQQH�GX�VRO�VRXV�VRO 7H[WH ��
=RQH�GH�UHFKDUJH +pWpURJpQpLWp�GX�VRO�VRXV�VRO 7H[WH ��
=RQH�GH�UHFKDUJH /LWKRORJLHV�GX�VRXV�VRO 1RPEUH��(QWLHU�ORQJ� �
=RQH�GH�UHFKDUJH &RQGXFWDQFH� PR\HQQH� GH� OD� ]RQH� QRQ�

VDWXUpH
7H[WH ��

=RQH�GH�UHFKDUJH +pWpURJpQpLWp�GH�OD�]RQH�QRQ�VDWXUpH 7H[WH ��
=RQH�GH�UHFKDUJH 9DULDWLRQ�DQQXHOOH�GX�QLYHDX�GH�OD�QDSSH 7H[WH ��
$TXLIqUH (SDLVVHXU�GH�O
DTXLIqUH 7H[WH ��
$TXLIqUH 7UDQVPLVVLYLWp�PR\HQQH�GH�O
DTXLIqUH 7H[WH ��
$TXLIqUH +pWpURJpQpLWp�GH�O
DTXLIqUH 7H[WH ��
=RQH�G
H[XWRLUH 'pELW�G
H[XWRLUH�PD[LPDO 1RPEUH��5pHO�VLPSOH� �
)RUFHV�PRWULFHV 3ULQFLSDO�XVDJH�GH�O
HDX 7H[WH ��
)RUFHV�PRWULFHV 3RXUFHQWDJH�G
HDX�SRWDEOH 1RPEUH��5pHO�VLPSOH� �
)RUFHV�PRWULFHV 3RXUFHQWDJH�GH�]RQHV�XUEDQLVpHV 1RPEUH��5pHO�VLPSOH� �
)RUFHV�PRWULFHV 3RXUFHQWDJH�GH�]RQHV�LQGXVWULHOOHV 1RPEUH��5pHO�VLPSOH� �
)RUFHV�PRWULFHV 3RXUFHQWDJH�GH�]RQHV�DJULFROHV 1RPEUH��5pHO�VLPSOH� �
)RUFHV�PRWULFHV 3RXUFHQWDJH�GH�]RQHV�IRUHVWLqUHV 1RPEUH��5pHO�VLPSOH� �
3UHVVLRQV�TXDQWLWDWLYHV 3UpOqYHPHQWV�DQQXHOV 1RPEUH��(QWLHU�ORQJ� �
3UHVVLRQV�TXDQWLWDWLYHV 7\SH�GH�SUpOqYHPHQW�SUpGRPLQDQW 7H[WH ��
3UHVVLRQV�TXDQWLWDWLYHV 1RPEUH�GH�SRLQWV�GH�SUpOqYHPHQW 1RPEUH��(QWLHU� �
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&DUDFWpULVWLTXH &KDPS 7\SH 7DLOOH
3UHVVLRQV�TXDQWLWDWLYHV 'pELW�PR\HQ�GHV�SRLQWV�GH�SUpOqYHPHQW 1RPEUH��5pHO�VLPSOH� �
3UHVVLRQV�TXDQWLWDWLYHV 'pELW�PD[LPDO�GHV�SRLQWV�GH�SUpOqYHPHQW 1RPEUH��5pHO�VLPSOH� �
3UHVVLRQV�TXDQWLWDWLYHV 5HFKDUJH�DUWLILFLHOOH 2XL�1RQ �
3UHVVLRQV�TXDOLWDWLYHV 1RPEUH�GH�VLWHV�FRQWDPLQpV 1RPEUH��5pHO�VLPSOH� �
3UHVVLRQV�TXDOLWDWLYHV 6XSHUILFLH�GHV�]RQHV�SURWpJpHV 1RPEUH��5pHO�VLPSOH� �
9XOQpUDELOLWp 9XOQpUDELOLWp�j�OD�SROOXWLRQ�GLIIXVH 7H[WH ��
9XOQpUDELOLWp 9XOQpUDELOLWp�j�OD�SROOXWLRQ�SRQFWXHOOH 7H[WH ��
9XOQpUDELOLWp 9XOQpUDELOLWp�DX[�SUpOqYHPHQWV 7H[WH ��
9XOQpUDELOLWp 9XOQpUDELOLWp�j�OD�UHFKDUJH�DUWLILFLHOOH 7H[WH ��
5LVTXH�TXDQWLWDWLI (WDW�GX�UpVHDX�TXDQWLWDWLI 7H[WH ��
5LVTXH�TXDQWLWDWLI 7HQGDQFH�j�OD�EDLVVH�GH�OD�QDSSH 2XL�1RQ �
5LVTXH�TXDQWLWDWLI $XWUHV�LQGLFDWHXUV�GH�GpILFLW�HQ�HDX 7H[WH ��
5LVTXH�TXDQWLWDWLI (WDW�TXDQWLWDWLI�PpGLRFUH�SUpYLVLEOH 2XL�1RQ �
5LVTXH�TXDQWLWDWLI 5LVTXH�TXDQWLWDWLI�JOREDO 2XL�1RQ �
5LVTXH�TXDQWLWDWLI &RPPHQWDLUH�VXU�OH�ULVTXH�TXDQWLWDWLI 7H[WH ���
5LVTXH�TXDOLWDWLI (WDW�GX�UpVHDX�TXDOLWDWLI 7H[WH ��
5LVTXH�TXDOLWDWLI 5LVTXH�TXDOLWDWLI�DWWHQGX 2XL�1RQ �
5LVTXH�TXDOLWDWLI 5LVTXH�TXDOLWDWLI�JOREDO 2XL�1RQ �
5LVTXH�TXDOLWDWLI &RPPHQWDLUH�VXU�OH�ULVTXH�TXDOLWDWLI 7H[WH ���
5LVTXH�TXDOLWDWLI 3DUDPqWUH�GH�TXDOLWp 7H[WH ��
5LVTXH�TXDOLWDWLI 5pIpUHQFH�GX�SDUDPqWUH�GH�TXDOLWp 7H[WH ���
5LVTXH�TXDOLWDWLI 3UHVVLRQ�TXDOLWDWLYH 7H[WH ��
(FRV\VWqPHV
GpSHQGDQWV

(DX[�GH�VXUIDFH�GpSHQGDQWHV 2XL�1RQ �

(FRV\VWqPHV
GpSHQGDQWV

0DVVHV�G
HDX�GH�VXUIDFH 7H[WH ��
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$QQH[H����&DUDFWpULVWLTXHV�GH�OD�FRXYHUWXUH�HQ�)ODQGUH
SS_1300_gwl_2

Deklaag Oppervlakte (m²) %
=< 5 m en/of zandig 68.323.673 20,40%
lemig 32.716.920 9,60%
kleiig 239.730.160 70,35%
Totale oppervlakte 340.770.753
Heterogeniteit: laag

CVS_0100_gwl_1
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 50.280.949.023 56,66%
lemig 2.864.888.706 3,23%
kleiig 25.683.254.318 28,94%
(geen data) 9.910.944.500 11,17%
Totale oppervlakte 88.740.036.546
Heterogeniteit: matig

CVS_0160_gwl_1
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 39.983.556.608 58,81%
lemig 507.131.145 0,75%
kleiig 27.419.735.616 40,33%
(geen data) 76.971.150 0,11%
Totale oppervlakte 67.987.394.519
Heterogeniteit: matig

CVS_0600_gwl_1
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 396.358.451 70,66%
lemig 446 0,00%
kleiig 164.577.624 29,34%
Totale oppervlakte 560.936.521
Heterogeniteit: laag

CVS_0800_gwl_1
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 1.252.815.162 36,65%
lemig 13.720 0,00%
kleiig 205.488.542 62,02%
Totale oppervlakte 331.317.424
Heterogeniteit: matig

CVS_0800_gwl_3
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 55.653.740.240 70,27%
lemig 559.317.428 0,71%
kleiig 20.064.644.294 25,33%
(geen data) 2.924.541.000 3,69%
Totale oppervlakte 79.202.242.962
Heterogeniteit: laag
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=< 5 m en/of zandig

lemig

kleiig
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=< 5 m en/of zandig

lemig

kleiig

(geen data)
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=< 5 m en/of zandig

lemig

kleiig
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=< 5 m en/of zandig

lemig

kleiig
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=< 5 m en/of zandig

lemig

kleiig

(geen data)
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=< 5 m en/of zandig

lemig

kleiig

(geen data)
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KPS_0120_gwl_1
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 196.701.720 100,00%
Totale oppervlakte 196.701.720
Heterogeniteit: laag

KPS_0120_gwl_2
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 47.981.509 100,00%
Totale oppervlakte 47.981.509
Heterogeniteit: laag

KPS_0160_gwl_1
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 737.517.577 89,77%
kleiig 84.028.349 10,22%
Totale oppervlakte 821.545.925
Heterogeniteit: laag

KPS_0160_gwl_2
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 90.915.919 100,00%
Totale oppervlakte 90.915.919
Heterogeniteit: laag

KPS_0160_gwl_3
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 179.881.260 91,12%
kleiig 770.536 0,39%
(geen data) 16.754.155 8,48%
Totale oppervlakte 197.405.951
Heterogeniteit: laag

BLKS_0160_gwl_1s
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 393.484.020 91,47%
lemig 36.684.118 8,13%
kleiig 21.085.793 4,67%
Totale oppervlakte 430.168.138
Heterogeniteit: laag

BLKS_0400_gwl_1s
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 489.065.092 56,08%
lemig 298.078.270 34,10%
kleiig 84.968.874 9,72%
Totale oppervlakte 872.112.236
Heterogeniteit: matig

¡g¢�£�¤�¥�¦#§�¦
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=< 5 m en/of zandig

lemig

kleiig

£q�¤�¥�¦0«�®>¦;¥�¨�©�ª ¥�«

=< 5 m en/of zandig

£q�¤�¥�¦�«#¯
¦l¥�¨J© ª ¥�«

=< 5 m en/of zandig

kleiig

£q�¤�¥�¦0«�®>¦;¥�¨�©�ª ¥�®

=< 5 m en/of zandig

£q�¤�¥�¦0«�¯
¦l¥�¨>©�ª ¥�®

=< 5 m en/of zandig

£q�¤�¥�¦0«�¯>¦;¥�¨�©�ª ¥�°

=< 5 m en/of zandig
kleiig
(geen data)

¡q¢�£�¤�¥�¦�«#¯
¦l¥�¨J© ª ¥�«;¬

=< 5 m en/of zandig
lemig
kleiig
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BLKS_0600_gwl_1
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 470.816.215 72,47%
lemig 162.026.226 24,94%
kleiig 16.785.930 2,58%
Totale oppervlakte 649.628.371
Heterogeniteit: matig

BLKS_0600_gwl_3
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 239.259.441 99,99%
lemig 11.170 0,01%
kleiig 5.056 0,00%
Totale oppervlakte 239.275.668
Heterogeniteit: laag

BLKS_1000_gwl_1s
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 250.503.861 40,54%
lemig 300.799.360 48,68%
kleiig 66.620.302 10,78%
Totale oppervlakte 617.923.523
Heterogeniteit: hoog

BLKS_1100_gwl_1s
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 59315316 51,53%
lemig 49.468.203 42,97%
kleiig 6.313.828 5,49%
Totale oppervlakte 115.097.347
Heterogeniteit: matig

CKS_0200_gwl_1
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 2.603.769.578 76,15%
lemig 2.432.829 0,07%
kleiig 762.139.335 22,29%
(geen data) 50.717.698 1,49%
Totale oppervlakte 3.419.059.441
Heterogeniteit: laag

CKS_0250_gwl_1
Deklaag Oppervlakte (m²) %

=< 5 m en/of zandig 239.259.564 99,99%
lemig 11.170 0,01%
kleiig 5.056 0,00%
Totale oppervlakte 239.275.791
Heterogeniteit: laag

¸�¹�º�»J¼J½#¾#½#½A¼�¿
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=< 5 m en/of zandig

lemig

kleiig
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=< 5 m en/of zandig
lemig
kleiig
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À[Á ¼�ÂSÄ

=< 5 m en/of zandig

lemig

kleiig

¸7¹Jº�»J¼�Â#ÂA½#½A¼�¿
À[Á ¼�ÂSÄ

=< 5 m en/of zandig

lemig

kleiig

Å º�»J¼J½#Æ#½#½A¼�¿
À[Á ¼�Â

=< 5 m en/of zandig

lemig

kleiig

(geen data)

Å º�»0¼J½#Æ9Ç�½A¼�¿
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=< 5 m en/of zandig

lemig

kleiig
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$QQH[H����6\QWKqVH�GHV�PDVVHV�G
HDX�j�ULVTXH
ÉJb1a��M�%hBi/hÊd��M�Fb�d��7r�oBa
ËÍÌ[É�bgaLoAc Î�r�ÏJd7fq�

Ð�t n k�u�sGh�t��1d�o7bgaLoBd n d�r0r�aZb c a�d1f ÑIhYr�egfga
egf1d��M�/h{�/dg�/hBi

ÑIhYr�egfga
ÏJ�qh n hBegfga

ÑIhYr�egfga
sGo�t�Ò7d�o

ÝAÞ�ß5ßIÞ à$á	â�ã äJåöæ�ä�è#é ê ë�æAìGí�âGá�ìGã å N2,2N , Ó7O , Ó�O
ÝAÞ�ß5ßGõ à=â�è ô�â�ã á�äJåöæ5ë�÷|ìAë�è ì�øAø�â�ã å , Ó7O , Ó7O , Ó�O
ÝAÞ�ß5ß�ü à$á	â�ã äJåöæ�ä�è âÔý�â�è è ïGä�æAä@è â�ÿ ä��Gè ä , Ó7O , Ó7O , Ó�O
ÝAÞ�ß5ß�� à$á	â�ã äJåöæ�ä�è#é êmá1ó�ìGã åöä�ó¾æ5äþè â�ý�â�è è ïGä�æ�ä�è â

�
	!å
N2,2N , Ó7O , Ó�O

ÝAÞ�ß5ß�� à$á	â�ã äJåöæ�ä�è âÔý�â�è è ïGä�æAä@è âCà$â�ø5ô�Iä â=ý�â�è N2,2N , Ó7O , Ó�O
ÝAÞ�ß5ß�� à$á	â�ã äJåöæ�äJå�ý�â�è è ïGäJåöæAä@è â��|ô�â�á��*ä�ä�ó¾æ5äþè â

�|ä!ø�å�ïGä
, Ó7O , Ó7O , Ó�O

ÝAÞ�ß5ß�� à$á	â�ã äJåöæ5ë���â�è ä!øIô�ã ä!ø5ø5ìGã å N2,2N , Ó7O , Ó�O
ÝAÞ�ß5ß�� à$á	â�ã äJåöæ�ä�è âÔý�â�è è ïGä�æAä@è âCà$â�ø5ô�Iä â�íOìGø=ó N2,2N , Ó7O , Ó�O
ÝAÞ�ß5ß�� à$á	â�ã äJåöæ�ä�è âÔý�â�è è ïGä�æAä@è#é ê ë5ó�Aã ä N2,2N , Ó7O , Ó�O
ÝAÞ�ßIÞAß à$á	â�ã äJåöæ5ëOà$â�í��Aá�ä�å�ã å N2,2N , Ó7O , Ó�O
ÝAÞ�ßIÞ5Þ à$á	â�ã äJåöæ�ä�è âÔý�â�è è ïGä�æAä@è â��*ì�íOíCä â=ý�â�è N2,2N , Ó7O , Ó�O
ÝAÞ�ßIÞ!õ à$á	â�ã äJåöæ�ä�è â�íOì�	�ä!ø5ø5ähý�â�è è ïGä@æ5äþè â

�|ìGíOíCä
N2,2N , Ó7O , Ó�O

ÝAÞ�ßIÞGü à$á	â�ã äJåöæ�ä�è âÔý�â�è è ïGä�æAä@è â��*ì�íOíCä â�íOìGø=ó N2,2N , Ó7O , Ó�O
ÝAÞ�ßIÞ0� �$â��Aè äJåçæIë���â�ø5æAï!øAã ä!øCæAäJåçÝ!è â�øIæGá�äJå , Ó7O , Ó7O , Ó�O
ÝAÞ�ßIÞ�� à=â�è ô�â�ã á�äJåöô�â�á/�IìGøAã &�"!á8äJåöæAä('|ìAë0�Aâ�ã )|ú

ù�ìAëGá�ô�ìGã ø�*
, Ó7O N2,2N , Ó�O

ÝAÞ�ßIÞ�� �$â��Aè äJåçæIë���âGå�å�ã øCæ'é ,�á�ô�Aã äJå N2,2N , Ó7O , Ó�O
�ößIÞGü à=â�è ô�â�ã á�äJåöæAä(!�ä�á1ë�.£ä!è ð�ú�ê ó�=ú/�|ìGã *5ø5ã ä�å N2,2N , Ó7O , Ó�O
�öß�ü=ß à$á	â�ã äJåöæ�ä�è â�-kâ�ã ø5ä N2,2N , Ó7O , Ó�O
�öß�ü$Þ �$â��Aè äJåçæ5äþè â¡ý�â�è è ïGä@æ5äþè â�-kâ�ã øIä N2,2N , Ó7O , Ó�O
�öß�üAõ à$á	â�ã äJåöæ�ä�è âÔý�â�è è ïGä�æAä@è â�ÿ ä��Gè ä N2,2N , Ó7O , Ó�O
�öß��=Þ �$â��Aè äJåçæIë�÷*á1ë#)$ä!è è ã ä!ø N2,2N , Ó7O , Ó�O
�öß��Aü �$â��Aè äJåçæIë���â�ø5æAï!øAã ä!ø�4/3Aå�ó 6 N2,2N , Ó7O , Ó�O
�öß��5ß à=â�è ô�â�ã á�äJåöæ5ëÔù�ìAë�á8ø�â�ã å�ã å , Ó7O , Ó7O , Ó�O
�öß��IÞ �$â��Aè äJåçæ5ä�å%Ý!è â�ø5æ�á8äJå N2,2N , Ó7O , Ó�O
�öß��Iß à$á	â�ã äJåöæ5ë�÷|á"â0�Aâ�øIó N2,2N N2,2N N2,IN
� Þ��5ß �|ì�ô�è ä@æIë�÷*á	â��Aâ�øIó N2,2N , Ó7O , Ó�O
÷7''ßIÞ �|ì�ô�è ä@ä�ókà$á	â�ã ä�å N2,2N N2,2N N2,IN
÷7''ßGõ �|ì�ô�è ä�4Xð!ìGøIä@æké â�è ã íCä!øIó�â5óXã ìGø
6 N2,2N N2,2N N2,IN
÷7''ß�ü ��â�ø5æ5ï!øAã ä!ø N2,2N N2,2N N2,IN
÷7''ß�� :;�$á�ï�å�ã ä!ø<4=''ï
*Iã ì�øCæAäJå à$ìGè è ã ø5äJå?6 N2,2N , Ó7O , Ó�O
÷7''ß�� ÷*á1ë9)$ä!è è ã ä!øCä�ó8:;�=á�ïJå�ã ä!ø N2,2N , Ó7O , Ó�O

���/@ ÷7�>D7�9@ ß=Þ��IßS@�Þ!å|!Gè ä!ã å�ó�ì�ô�ä!øIäþá8ã�ý�ã äJá	â�& ð!ä�ó#óXã ø�*Iä!ø N2,2N , Ó7O , Ó�O
���/@ ÷7�>D7�9@ ß��IßIßS@�Þ!å},�è ã *=ì�ô�äGä!øOâ�ò5ë�ã &�äJá	å9	�å�ó#äGä!íy4/&Xá8äJâ5óXã å�ô�
6 N2,2N , Ó7O , Ó�O
���/@ ÷7�>D7�9@ ß��IßIßS@�õ5å},�è ã *=ì�ô�äGä!øOâ�ò5ë�ã &�äJá	å9	�å�ó#äGä!íy4=*=äJåS�$â�øAøIä!ø96 , Ó7O N2,2N , Ó�O
���%@£÷1�
D7�9@�ß��5ß5ßA@�ÞQ÷*á1ë!å�å�ä!è ã âGâ�øOâ�òIëGã &Xä!á[4/&�á�äJâ5óXã å�ô�96 N2,2N , Ó7O , Ó�O
���%@£÷1�
D7�9@�ß��5ß5ßA@mõ ÷*á1ë!å�å�ä!è ã âGâ�øOâ�òIëGã &Xä!á[4=*5äJå;�=â�ø5ø5ä!ø
6 , Ó7O N2,2N , Ó�O
���%@£÷1�
D7�9@�ß��5ß5ßA@�ü ÷*á1ë!å�å�ä!è ã âGâ�ø�ý�ä!øAå�ó�äJálTmô�ìGø=ó�âAô�ó'ÿ�ã äJå�óXã âGâ�ø N2,2N N2,2N N2,IN
���/@ ÷7�>D7�9@�Þ5ßAßIßS@�Þ!å|��â�ø5æ5ä!øAã âGâ�øOâAò5ë�ã &�äJá	å9	Jå�ó�äGä!íy4/&Xá8äJâ5óXã å�ô�96 , Ó7O , Ó7O , Ó�O
���/@ ÷7�>D7�9@�Þ5ßAßIßS@�õ5å|��â�ø5æ5ä!øAã âGâ�øOâAò5ë�ã &�äJá	å9	Jå�ó�äGä!í

4=*IäJå;�=â�ø5ø5ä!ø
6
, Ó7O N2,2N , Ó�O

���/@ ÷7�>D7�9@�ÞIÞ�ßIßS@�Þ!å|D*á8ã H�ó¾âAò5ë�ã &�å#	!å�ó�äGä!íR4/&�á�äJâ5óXã å�ô�96 , Ó7O N2,2N , Ó�O
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