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  ملخص :

تساقط  نسبةفي نقص لليجاد حل الخصائص لإمختلف دراسة في  ، الهدف من هذه المذكرة كمني

دراستنا )مردة جديدة( الواقعة  منطقة ين تقعأ ،وخاصة في المناطق القاحلة ،الجافة اتفترالالأمطار خلال 

  التنمية حلاً ضرورياً لضمانالتي تعتبر و،  من الآبار المحدد يسقال ةقيطر اخترناذا بإقليم ولاية ورقلة. له

 .المياه الاقتصاد فيخاصة و ،وفيرة  الحصول على غلات ،الجيدة  الزراعية

 التنقيط.بلمياه ، نظام السقي للمحاصيل االري ، متطلبات  الكلمات المفتاحية:

 

 

Résumé :  

L’objectif de ce mémoire est d’étudier les différentes caractéristiques pour compléter les 

faibles apports de précipitation naturelle pendant la période sèche et surtout dans les zones 

arides, où se situe le périmètre étudié MERDA DJADIDA (W. Ouargla). Pour cela on procède à 

l’irrigation localisée à partir des forages. C’est la solution nécessaire pour assurer le bon 

développement des cultures, obtenir de bons rendements et surtout l’économie d’eau. 

Mots clés : irrigation, besoin en eau des cultures, système goutte à goutte. 

 

 

Abstract : 

The objective of this thesis is to study different techniques to solve the problem of the lack 

of water contribution of natural precipitations in the dry period, especially in the arid zones 

where the studied perimeter is located ( MERDA DJADIDA (W. Ouargla)). For that, we have 

used the localized irrigation from the boreholes. It’s the solution that assures an adequate 

development of the implanted crops, good equipment performance and major water savings. 

Key  words : irrigation, need water crops, drip irrigation.
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INTRODUCTION GENERALE  

 

 

   

 
L’eau est un élément indispensable dans notre vie, sois comme facteur direct ou 

indirect; c’est-à-dire pour l’agriculture. 

L’Algérie est un pays dominée par l’agriculture et se trouve confrontée à une pénurie 

d’eau ou une distribution irrégulière des pluies dans le temps et dans l’espace, surtout dans la 

région saharienne qui couvre environ ¾ du territoire national. Ces régions sont considérée 

comme très riche en ressource hydrique, qui sont sous forme de réservoirs d’eau souterraine 

non renouvelable ; représentées par deux grandes aquifères (le complexe terminal et le 

continental intercalaire).  

Pour combler le problème du manque d’eau, et augmenter les rendements agricoles. La 

micro-irrigation est le niveau actuel de l’évolution de l’irrigation qui conviendrait surtout au 

régions arides.  

Cette mémoire, est l’étude d’un aménagement hydro agricole d’un grand périmètre 

d’irrigation à MERDA DJADIDA wilaya de Ouargla, avec une superficie de 1000Hectar et 

qui est alimenté à partir des forages, pour but d’assurer un bon rendement et surtout 

développer  l’agriculture dans cette région. 

 

Pour mener bien a cette étude, on a commencé par la présentation de la zone d’étude 

ainsi que l’étude climatologique et celle pédologique, ensuite on a déterminé les besoin on eau 

des cultures d’après les ressources en eau existantes, pour pouvoir calculer le débit spécifique 

qui nous a servis pour le calcul du système d’adduction et celui de distribution. Après on a 

dimensionner un réseau goutte à goutte. Et enfin on a estimé le cout total du projet.  
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)LJXUH�,�����3ODQ�GH�VLWXDWLRQ�GX�SpULPqWUH�0(5'$�'-$','$��&DUWH�*RRJOH��

&RRUGRQQpHV

870�HQ�<��.P�

&RRUGRQQpHV

870�HQ�;��.P�
3pULPqWUHV

����������������������������������������������0(5'$�('-','$



&KDSLWUH�,� 3UpVHQWDWLRQ�GH�OD�]RQH�G¶pWXGH�HW�FOLPDWRORJLH

�

,����&OLPDWRORJLH�GH�OD�UpJLRQ�

/H�FOLPDW�UpDJLW�GH�IDoRQ�GLUHFW�VXU�O¶DJULFXOWXUH�HQ�JpQpUDOH��(W�SRXU�FHOD�LO�HVW�

LPSRUWDQW�G¶pWXGLHU�VRLJQHXVHPHQW�OHV�FDUDFWpULVWLTXHV�FOLPDWLTXHV��DILQ�GH�GpFHOHU�OHV�

LQIOXHQFHV�GHV�GLIIpUHQWV�SDUDPqWUHV��

/H�FOLPDW�6DKDULHQ�HVW�IRUWHPHQW�HQVROHLOOp�HW�GpILFLWDLUH�HQ�HDX��LO�HVW�FDUDFWpULVp�SDU���

DULGLWp�H[WUrPH��SOXYLRPpWULH�TXDVL�QXOOH��JUDQGH�FKDOHXU�HVWLYDOH��DYHF�OH�IURLG�KLYHUQDO�

UHODWLI�HW�DXVVL�OH�YHQWV�YLROHQW�

5HPDUTXH��7RXWHV�OHV�GRQQpHV�FOLPDWLTXHV�VRQW�GRQQpHV�SDU�O¶�$15+�j�SDUWLU�GH�OD�

VWDWLRQ�SOXYLRPpWULTXH�GH�2XDUJOD��FRGH�$15+ �������������'H�FRRUGRQQpHV ���/RQJLWXGH ��

�����
(�

�/DWLWXGH �������¶1�

�$OWLWXGH �����P�

/HV�GRQQpHV�V
pWDODQW�VXU�XQH�SpULRGH�G¶REVHUYDWLRQ�GH���DQV��������������

,������/D�SOXYLRPpWULH�

/D�SOXYLRPpWULH�PHVXUH�O
HQVHPEOH�GHV�SUpFLSLWDWLRQV�VRXV�IRUPH�GH�SOXLH��GH�JUrOH�RX�

GH�QHLJH�TXL�VH�SURGXLVHQW�VXU�XQH�DLUH�JpRJUDSKLTXH�HW�SHQGDQW�XQH�SpULRGH�GRQQpHV�

/H�WDEOHDX�VXLYDQW�UHSUpVHQWH�/HV�UpSDUWLWLRQV�PR\HQQHV�PHQVXHOOHV�LQWHUDQQXHOOHV�GHV�

SUpFLSLWDWLRQV�

7DEOHDX�,��� SUpFLSLWDWLRQV�PR\HQQHV�PHQVXHOOHV�LQWHUDQQXHOOHV

0RLV 6 2 1 ' - ) 0 $ 0 - - $ 0R\

3�PP�
���� ���� ���� ���� ���� ��� ���� ���� ���� ���� ��� ���� �����

&H�WDEOHDX�QRXV�SHUPHW�G¶pWDEOLU�O
KLVWRJUDPPH�FL�GHVVRXV��TXL�PRQWUH�XQH�YDULDWLRQ�GH�

OD�SOXYLRPpWULH�DYHF�XQH�DPSOLWXGH�QRQ�FRQVWDQWH�



&KDSLWUH�,� 3UpVHQWDWLRQ�GH�OD�]RQH�G¶pWXGH�HW�FOLPDWRORJLH

�

)LJXUH�,��� /HV�SUpFLSLWDWLRQV�PR\HQQHV�PHQVXHOOHV�

2Q�FRQVWDWH��GX�PRLV�GH�VHSWHPEUH�DX�PRLV�G
DYULO�QRXV�VLJQDORQV�XQH�SpULRGH�

UHODWLYHPHQW�SOXYLHXVH�DYHF�XQ�PD[LPXP�GXUDQW�OH�PRLV�GH�MDQYLHU�DYHF������PP��OH�UHVWH�GH�

O
DQQpH�FRUUHVSRQG�j�OD�SpULRGH�VqFKH�RX�RQ�HQUHJLVWUH�XQ�PLQLPXP�GH�����PP�SHQGDQW�OH�

PRLV�GH�MXLOOHW�

,�����7HPSpUDWXUHV�

/HV�WHPSpUDWXUHV�HVW�XQH�FDUDFWpULVWLTXH�GpWHUPLQDQWH�VXU�O¶DJULFXOWXUH�

/H�WDEOHDX�VXLYDQW�UHSUpVHQWH�OHV�WHPSpUDWXUHV�PHQVXHOOH�PR\HQQH�HQ�&������DQV�

G¶REVHUYDWLRQ��

7DEOHDX�,��� 7HPSpUDWXUHV�PR\HQQHV�PHQVXHOOHV

0RLV 6 2 1 ' - ) 0 $ 0 - - $ 0R\

7PD[ ���� ����� ���� ����� ����� ����� ����� ����� ����� ���� ����� ����� �����

7PLQ ����� ����� ����� ����� ���� ����� ����� ����� ����� ����� ���� ���� ����

7PR\ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

&H�WDEOHDX�QRXV�SHUPHW�G¶pWDEOLU�O
KLVWRJUDPPH�FL�GHVVRXV�

Ϭ

Ϯ

ϰ

ϲ

ϴ

ϭϬ

ϭϮ

ϭϰ
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Ƶŝ
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Ϳ
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&KDSLWUH�,� 3UpVHQWDWLRQ�GH�OD�]RQH�G¶pWXGH�HW�FOLPDWRORJLH

�

)LJXUH�,��� 9DULDWLRQV�GHV�WHPSpUDWXUHV�PR\HQQHV�

/H�PRLV�OH�SOXV�IURLG�HVW�OH�PRLV�GH�MDQYLHU�DYHF�XQH�WHPSpUDWXUH�PR\HQQH�PHQVXHOOH�GH�

�������&��MXLOOHW�HVW�OH�PRLV�OH�SOXV�FKDXG�DYHF�XQH�WHPSpUDWXUH�PR\HQQH�PHQVXHOOH�GH�������

�&�

,������/¶KXPLGLWp�UHODWLYH�

/
KXPLGLWp�UHODWLYH�GH�O
DLU FRUUHVSRQG�j�OD�TXDQWLWp�GH�YDSHXU�G
HDX�GDQV�O
DLU�SDU�UDSSRUW�

j�OD�FDSDFLWp�PD[LPDOH�TXH�FH�GHUQLHU�SHXW�HQ�FRQWHQLU��(OOH�V¶H[SULPH�HQ�SRXUFHQWDJH��

&RPPH�FH�VXLYDQW�WDEOHDX�LQGLTXH�OHV�PR\HQQHV�PHQVXHOOHV�GH�O¶KXPLGLWp�UHODWLYH�

7DEOHDX�,��� +XPLGLWp�UHODWLYH�PR\HQQH�PHQVXHOOH�

0RLV
6 2 1 ' - ) 0 $ 0 - - $ 0R\

+U���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����

&H�WDEOHDX�QRXV�SHUPHW�G¶pWDEOLU�O
KLVWRJUDPPH�FL�GHVVRXV�

Ϭ

ϱ

ϭϬ

ϭϱ

ϮϬ

Ϯϱ

ϯϬ

ϯϱ

ϰϬ

dĞ
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&KDSLWUH�,� 3UpVHQWDWLRQ�GH�OD�]RQH�G¶pWXGH�HW�FOLPDWRORJLH

�

)LJXUH�,��� 9DULDWLRQ�GH�O¶KXPLGLWp�UHODWLYH�

/¶KXPLGLWp�PR\HQQH�GH�OD�UpJLRQ�UHSUpVHQWpH�GDQV�/D�ILJXUH�FL�GHVVXV�R��RQ�UHPDUTXH�XQ�

PLQLPXP�HQUHJLVWUp�SHQGDQW�OH�PRLV�GH�MXLOOHW�DYHF�XQH�YDOHXU�GH�O¶RUGUH�GH���������HW�XQ�

PD[LPXP�HQUHJLVWUp�SHQGDQW�OH�PRLV�GH�GpFHPEUH�DYHF�XQH�YDOHXU�GH����������/
KXPLGLWp�

UHODWLYH�HVW�GH���������HQ�KLYHU�HW�GH��������HQ�pWp�

,������/H�YHQW�

/H�YHQW�HVW�XQ�IDFWHXU�FOLPDWLTXH�LPSRUWDQW�SRXU�O¶LPSODQWDWLRQ�GHV�EULVHV�YHQWV��,O�VH�

FDUDFWpULVH�SDU�VD�YLWHVVH�HW�VD�GLUHFWLRQ�

'¶DSUqV�OD�VWDWLRQ�GH�2XDUJOD�OHV�YLWHVVHV�PR\HQQHV�PHQVXHOOHV�GHV�YHQWV�VRQW�

UHSUpVHQWpV�GDQV�OH�WDEOHDX�VXLYDQW �

7DEOHDX�,��� 9LWHVVHV�PR\HQQHV�PHQVXHOOHV�GHV�YHQWV

0RLV
6 2 1 ' - ) 0 $ 0 - - $ 0R\

9�P�V� ���� ���� ���� ���� ���� ���� ���� ���� ����� ���� ���� ���� ����

/H�WDEOHDX�FL�GHVVXV�QRXV�SHUPHW�G¶pWDEOLU�O
KLVWRJUDPPH�FL�GHVVRXV�

Ϭ

ϭϬ

ϮϬ

ϯϬ

ϰϬ

ϱϬ

ϲϬ

ϳϬ

,
Ƶŵ

ŝĚ
ŝƚĠ
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Ϳ
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&KDSLWUH�,� 3UpVHQWDWLRQ�GH�OD�]RQH�G¶pWXGH�HW�FOLPDWRORJLH

�

)LJXUH�,��� 9DULDWLRQ�GHV�PR\HQQHV�PHQVXHOOHV�GHV�YLWHVVHV�GX�YHQW�

2Q�UHPDUTXH�TX
DX�SULQWHPSV�OHV�YHQWV�VRQW�OHV�SOXV�IRUWV��&H�GHUQLHU�VRXIIOH�

SULQFLSDOHPHQW�SHQGDQW�OD�SpULRGH�TXL�V
pWDOH�GH�0DUV�j�-XLOOHW�

,������/¶pYDSRUDWLRQ��

/
pYDSRUDWLRQ�HVW�XQ�SKpQRPqQH�SK\VLTXH�HQ�UHODWLRQ�GLUHFW�DYHF�OD�WHPSpUDWXUH��F¶HVW�j�

GLUH��TXDQG�OD�WHPSpUDWXUH�DXJPHQWH�O¶pYDSRUDWLRQ��DXJPHQWH�DXVVL�HW�YLFH�YHUVD�

/H�WDEOHDX�VXLYDQW�UHSUpVHQWH�/¶pYDSRUDWLRQ�PR\HQQH�PHQVXHOOH�GDQV�OD�UpJLRQ�

G¶2XDUJOD�

7DEOHDX�,��� /¶pYDSRUDWLRQ�PR\HQQH�PHQVXHOOH�

0RLV
6 2 1 ' - ) 0 $ 0 - - $

(YDS��PP� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

/H�WDEOHDX�FL�GHVVXV�QRXV�SHUPHW�G¶pWDEOLU�O
KLVWRJUDPPH�FL�GHVVRXV�

Ϭ
Ϭ͕ϱ
ϭ

ϭ͕ϱ
Ϯ

Ϯ͕ϱ
ϯ

ϯ͕ϱ
ϰ

ϰ͕ϱ

sŝ
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&KDSLWUH�,� 3UpVHQWDWLRQ�GH�OD�]RQH�G¶pWXGH�HW�FOLPDWRORJLH

�

)LJXUH�,����9DULDWLRQ�GH�O¶pYDSRUDWLRQ�PR\HQQH�PHQVXHOOH�

2Q�UHPDUTXH�XQH�GLPLQXWLRQ�GH��O¶pYDSRUDWLRQ�SHQGDQW�OD�SpULRGH�HQWUH�2FWREUH�HW�0DUV�

,����&ODVVLILFDWLRQ�GX�FOLPDW �

3RXU�FDUDFWpULVHU�OH�FOLPDW�GH�2XDUJOD��QRXV�XWLOLVHURQV�OHV�LQGLFHV�GH�'H�0DUWRQ�HW�

G¶(PEHUJHU�

,�����&ODVVLILFDWLRQ�GX�FOLPDW�VHORQ�O¶LQGLFH�GH�0$5721�

/¶LQGLFH�G
DULGLWp�GH�'H�0DUWRQ��QRWp�,D��FHW�LQGLFH�SHUPHW�GH�GpWHUPLQHU�OH�GHJUp�G
DULGLWp�

G
XQH�UpJLRQ�

3RXU�OH�FDOFXOHU��RQ�XWLOLVH�OD�IRUPXOH ,D  �
௉

்ାଵ଴
�

2��3�GpVLJQH�OHV�SUpFLSLWDWLRQV�WRWDOHV�DQQXHOOHV�HW�7�OD�WHPSpUDWXUH�PR\HQQH�DQQXHOOH�

3RXU��������3� ������PP���7 ������&���

,D  ���������������������,D �������

2Q�REWLHQW�XQ�LQGLFH�G¶DULGLWp���,$����

6HORQ�0$5721�OHV�W\SHV�GH�FOLPDWV�VRQW�GRQQpHV�GRQV�OH�WDEOHDX�FL�GHVVRXV�

Ϭ

ϱϬ

ϭϬϬ

ϭϱϬ

ϮϬϬ

ϮϱϬ

ϯϬϬ

ϯϱϬ

^ K E � : & D � D : : �

�ǀĂƉŽƌĂƚŝŽŶ�;ŵŵͿ



&KDSLWUH�,� 3UpVHQWDWLRQ�GH�OD�]RQH�G¶pWXGH�HW�FOLPDWRORJLH

��

7DEOHDX�,��� &ODVVLILFDWLRQ�GH�FOLPDW�VHORQ�0$5721�

9DOHXU�GH�, 7\SH�GH�FOLPDW ,UULJDWLRQ

,�� 'pVHUWLTXH ,QGLVSHQVDEOH

��,��� 7UqV�VHF ,QGLVSHQVDEOH

���,��� 6HF 6RXYHQW�LQGLVSHQVDEOH

���,��� 5HODWLYHPHQW�KXPLGH 3DU�IRLV�XWLOH

,!�� +XPLGH ,QXWLOH

(W�DORUV�G¶DSUqV�FHW�LQGLFH ��RQ�D�XQ�FOLPDW�GpVHUWLTXH��(W�SRXU�FHOD�O¶LUULJDWLRQ�HVW�

QpFHVVDLUH�

,�����&ODVVLILFDWLRQ�GX�FOLPDW�VHORQ�OH�4XRWLHQW�G¶(PEHUJHU�

,O�V
DJLW�G
H[SULPHU�OD�VpFKHUHVVH�JOREDOH�G
XQ�FOLPDW��SDU�OD�IRUPXOH�VXLYDQWH �����������������������

4 ������
௉

ெమି௠మ
�����$YHF �

3���SUpFLSLWDWLRQ�PR\HQQH�DQQXHOOH��PP���

0���PR\HQQH�GHV�WHPSpUDWXUHV�PD[LPDOHV�GX�PRLV�OH�SOXV�FKDXG��.HOYLQ��

P���PR\HQQH�GHV�WHPSpUDWXUHV�PLQLPDOHV�GX�PRLV�OH�SOXV�IURLG�.HOYLQ��

$1���0� ������� ���.������������������P� ���������� ������.�

3 ������PP�

4 �����
��������������������������������4 ����



&KDSLWUH�,� 3UpVHQWDWLRQ�GH�OD�]RQH�G¶pWXGH�HW�FOLPDWRORJLH

��

)LJXUH,��� FOLPDJUDPPH�SOXYLRPpWULTXH�G¶(0%(5*(5

'¶DSUqV�OH�FOLPDJUDPPH�SOXYLRPpWULTXH�G¶(0%(5*(5�HW�DYHF�XQ�4 �����

/D�UpJLRQ�GH�2XDUJOD�HVW�GDQV�O¶pWDJH�ELRFOLPDWLTXH�VDKDULHQ�



&KDSLWUH�,� 3UpVHQWDWLRQ�GH�OD�]RQH�G¶pWXGH�HW�FOLPDWRORJLH

��

,�����&ODVVLILFDWLRQ�GX�FOLPDW�VHORQ�OH�FOLPRJUDPPH�GH�*DXVVHQ��

(Q�VH�EDVDQW�VXU�OHV�GRQQpHV�GHV�SUpFLSLWDWLRQV�HW�GHV�WHPSpUDWXUHV�PHQVXHOOHV�VXU�OD�

PrPH�SpULRGH�G¶REVHUYDWLRQ��RQ�SHXW�pWDEOLU�OD�FRXUEH�3OXYLRWKHUPLTXH�GRQW�OH�EXW�HVW�GH�

GpWHUPLQHU�OD�SpULRGH�VqFKH�HW�FHOOH�KXPLGH

)LJXUH�,����&OLPRJUDPPH�GH�*DXVVHQ�

$�SDUWLU�GH�FH�GLDJUDPPH��RQ�FRQVWDWH�TXH�OD�UpJLRQ�G
pWXGH�HVW�FDUDFWpULVpH�XQLTXHPHQW�

SDU�XQH�SpULRGH�VqFKH�

,����&RQFOXVLRQ �

1RWUH�]RQH�G¶pWXGH�HVW�FDUDFWpULVp�SDU�XQ�FOLPDW�VDKDULHQ��1RQ�VHXOHPHQW�DYHF�XQH�JUDQGH�

LUUpJXODULWp�GHV�IDLEOHV�SUpFLSLWDWLRQV�PR\HQQHV�PHQVXHOOHV ��PDLV�DXVVL�DYHF�GHV�WHPSpUDWXUH�

pOHYp�VXUWRXW�GDQV�OD�VDLVRQ�HVWLYDOH��HW�XQH�pYDSRUDWLRQ�LPSRUWDQWH��&HV�FDUDFWpULVWLTXHV�QRXV�

SHUPHW�O¶pODERUDWLRQ�GX�GLPHQVLRQQHPHQW�GX�UpVHDX�G¶LUULJDWLRQ�GX�SpULPqWUH�G¶pWXGH�TXH�VH�

WURXYH�GDQV�FHWWH�]RQH�

^ĞƉ KĐƚ EŽǀ �ĠĐ :ĂŶ &Ġǀ DĂƌ �ǀƌ DĂŝ :ƵŝŶ :Ƶŝů �ŽƸ
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&KDSLWUH�,,��������������������������������������������������������������������������������������������3pGRORJLH

��

&+$3,75(�,,���3('2/2*,(�

,,����,QWURGXFWLRQ��

$X�6DKDUD�� OD�FRXYHUWXUH�SpGRORJLTXH�SUpVHQWH�XQH�JUDQGH�KpWpURJpQpLWp�HW�VH�FRPSRVH�

GHV�FODVVHV�VXLYDQWHV��VROV�PLQpUDX[�EUXWV��VROV�SHX�pYROXpV��VROV�KDORPRUSKHV�HW�VROV�K\GUR�

PRUSKHV�� /D� IUDFWLRQ� PLQpUDOH� HVW� FRQVWLWXpH� GDQV� VD� TXDVL�WRWDOLWp� GH� VDEOH�� /D� IUDFWLRQ�

RUJDQLTXH�HVW� WUqV� IDLEOH� �LQIpULHXUH�j�����HW�QH�SHUPHW�SDV�XQH�ERQQH�DJUpJDWLRQ��&HV� VROV�

VTXHOHWWLTXHV� VRQW� WUqV� SHX� IHUWLOHV� FDU� OHXU� UpWHQWLRQ� HQ� HDX� HVW� WUqV� IDLEOH�� HQYLURQ� ��� HQ�

YROXPH�G
HDX�GLVSRQLEOH�

/D� FRQFHSWLRQ� GX� SpULPqWUH� G¶LUULJDWLRQ� UHSRVH� VXU� XQH� FRQQDLVVDQFH� GpWDLOOpH� GHV� VROV�

FRPSULVH�GDQV�OD�]RQH�G¶pWXGH�

&HWWH�pWXGH�GHV�VROV�HVW�SRXU�REMHFWLIV�GH�'pILQLU�OHV�FXOWXUHV�TXL�FRQYLHQQHQW�j�GHV�VROV�

SDUWLFXODLUHV� �DLQVL�TXH�GH� IDFLOLWHU� OH� WUDFp�GHV�FDQDX[�HW�RXYUDJHV�G¶LUULJDWLRQ�HW� pWDEOLU� OHV�

EHVRLQV�G¶LUULJDWLRQ�HW�GH�GUDLQDJH��GH�W\SHV�GH�VROV�SDUWLFXODLUHV�

,,���(WXGH�GHV�VROV��

(Q�YXH�G¶DYRLU�XQH�LGpH�SOXV�SUpFLVH�VXU�OHV�VROV��LO�D�pWp�MXJp�QpFHVVDLUHPHQW�GH�SUpVHQWHU�

OHV�FDUDFWpULVWLTXHV�PRUSKRORJLTXHV�HW�SK\VLFR�FKLPLTXHV�GX�SURILO�j�pWXGLHU��/D�]RQH�G¶pWXGH�

VH�FDUDFWpULVH�SDU�GHV�VROV��GDQV� OD�PDMRULWp�VH� UHJURXSHQW�GDQV� OHV�FODVVHV�SpGRORJLTXHV�GHV�

VROV SHX�pYROXpV�G¶DSSRUW�DOOXYLDO�HW�pROLHQ�

,,���&DUDFWpULVWLTXHV�SK\VLFR�FKLPLTXH�GHV�VROV���

6HORQ� O¶pWXGH� IDLWH� SDU� OH� EXUHDX� G¶pWXGH� ©+\GUR�$JUR� (O�%DKGMDª�� /HV� SURSULpWpV�

SK\VLFR�FKLPLTXH�VH�FDUDFWpULVHQW�SDU ��

,,�����7H[WXUH�HW�VWUXFWXUH ��

&HV� VROV� G¶RULJLQH� pROLHQQH� RQW� JpQpUDOHPHQW� XQH� WH[WXUH� VDEOHXVH� RX� VDEOR�OLPRQHXVH��

$YHF�XQH�VWUXFWXUH�SDUWLFXODLUH��SDUIRLV�DYHF�XQH�VWUXFWXUH�SRO\pGULTXH�PDO�GpYHORSSpH� OHXU�

FRPSDFLWp�HVW�IDLEOH��/HXU�FRXOHXU�HVW�EUXQ�URXJHkWUH��EUXQ�FODLU�RX�EHLJH��

,,�����/D�GHQVLWp�DSSDUHQWH�µ'D¶�HW�S+ �

&¶HVW� OH� UDSSRUW�HQWUH� OH�SRLGV�G¶XQ�YROXPH�GRQQp�GX�VRO�VHF�j� O¶pWXYH�HW� OH�SRLGV�G¶XQ�

pJDO� YROXPH�G¶HDX�� VRQ� pYDOXDWLRQ� HVW� EDVpH� VXU� OD� WH[WXUH� GX� VRO�� /D� GHQVLWp� DSSDUHQWH� HVW�
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��

GpWHUPLQpH�DX� ODERUDWRLUH�'D ��� ��DYHF�XQ�3+�TXL�YDULH�GH�����j������/HV�VROV�VRQW�GRQF�j�

UpDFWLRQ�PR\HQQHPHQW�EDVLTXH��FHUWDLQHPHQW�j�FDXVH�G¶XQH�IRUWH�SURSRUWLRQ�G¶LRQV�1D�GDQV�OD�

VROXWLRQ�GX�VRO��

,,�����*\SVHV�HW�FDOFDLUH��

/H�J\SVH�HVW�IUpTXHQW�GDQV�GH�QRPEUHX[�VROV� (Q�SURIRQGHXU�O¶DFFXPXODWLRQ�GH�J\SVH�VH�

SUpVHQWH�GLIIpUHPPHQW��VRLW�SDU�XQH�JUDQG�TXDQWLWp�HQ�SHWLWV�FULVWDX[��VRLW�SDU�GHV�QRPEUHXVH�

WDFKHV�� /D� WHQHXU� HQ� FDOFDLUH� WRWDOH� HVW� YDULDEOH� HW� GDQV� FHUWDLQV� VROV� OHV� DFFXPXODWLRQV�

FDOFDLUHV��HQ�VXUIDFH�VRQW�GH�O¶RUGUH�GH���j������*pQpUDOHPHQW�OHV�VROV�DXVVL�ELHQ�HQ�VXUIDFH�

TXH�VXU�WRXWH�OD�SURIRQGHXU��QH�FRQWLHQQHQW�TXH�GH�IDLEOHV�WDX[�GH�FDOFDLUH�

,,�����6DOLQLWp�HW�WHQHXU�HQ�pOpPHQWV�QXWULWLIV�FKLPLTXHV��

7RXV� OHV� VROV� GH� OD� ]RQH� G¶pWXGH� RQW� XQH� IRUWH� VDOLQLWp YDULDQW� GH� ��� j� ���PPKRV� �FP�

�VXUWRXW�SRXU�OHV�VROV�LUULJXpV���/D�WHQHXU�HQ�3�2��DVVLPLODEOH�HVW�GH����������330�SRXU�OHV�

KRUL]RQV�GH�VXUIDFH ��HW�GH���������330�SRXU�OHV�DXWUHV�KRUL]RQV�SOXV�SURIRQGV��&HV�VROV�VRQW�

WKpRULTXHPHQW�ELHQ�SRXUYXV�HQ�SKRVSKRUH�

OD�WHQHXU�HQ�.�2�HVW�IRUW�DXVVL�ELHQ�HQ�VXUIDFH�TXH�VXU�WRXWH�OD�SURIRQGHXU�GHV�VROV��VRLW�

GH�����j������HOOH�HVW�HQ�FRUUpODWLRQ�DYHF�OD�WHQHXU�HQ�VHOV��(Q�HIIHW�OHV�KRUL]RQV�OHV�SOXV�VDOpV�

VRQW�DXVVL�OHV�SOXV�ULFKHV�HQ�.�2�

/D�PDWLqUH�RUJDQLTXH�HVW�TXDVL�DEVHQWH��O¶D]RWH�OXL�DXVVL�HQ�TXDQWLWp�QpJOLJHDEOH�

,,����'HVFULSWLRQ�GHV�VROV��

/HV� VROV� GH� QRWUH� SpULPqWUH� G¶LUULJDWLRQ� 0(5'$� '-$',$�� VRQW� FRPSRVpV� GH� WURLV�

SURILOV�

$� /H�SUHPLHU�SURILO �

'HVFULSWLRQ �

�����FP �� VHF�j� IUDLV��EUXQ� IRQFp�GH� WH[WXUH� VDEOHXVH�j� VWUXFWXUH�SRO\pGULTXH� ILQH��HQUDFLQp��

FRQVLVWDQFH�HW�FRKpVLRQ�IDLEOHV��SRUHX[��OLPLWH�GLVWLQFWH�LUUpJXOLqUH��

������FP ��LGHP�TXH�OH�SUpFpGHQW�KRUL]RQ��

�������FP ��KRUL]RQ�GH�FRXOHXU�EDULROpH��URXJH�FODLU�HW�EUXQ�IRQFp��DYHF�EHDXFRXS�GH�JOH\�GH�

WH[WXUH� WUqV� ILQH�� GH� VWUXFWXUH� SRO\pGULTXH� PR\HQQH�� PR\HQQHPHQW� GpYHORSSpH�� FRKpVLRQ�

PR\HQQHV��PR\HQQHPHQW�SRUHX[�
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��

&ODVVLILFDWLRQ �

�&ODVVH�� GHV�VROV�SHX�pYROXpV�����6��FODVVH ��QRQ�FOLPDWLTXHV�

�*URXSH���G¶DSSRUW�pROLHQ�HW�DQWKURSLTXH����6�JURXSH ��K\GURPRUSKHV�

�)DPLOOH���J\SVHX[�HW�OpJqUHPHQW�VDOp�

�6pULH ��SURIRQGV�

),&+(�$1$/<7,48(�352),/�1� �

7DEOHDX ,,����5pVXOWDW�GHV�DQDO\VHV�GX�VRO�SRXU�OH�SURILO����

+RUL]RQ��FP�
���� ����� ������

$QDO\VHV

$UJLOH�� � � �
/LPRQ�ILQ�� � �� ��
/LPRQ�JURVVLHU�� � � �
6DEOH�ILQ�� �� �� ��
6DEOH�JURVVLHU�� � � �
0DWLqUHV�RUJDQLTXHV��R ���� ��� ����
&DUERQH��R ��� ��� ���
$]RWH��R ���� ���� �
3KRVSKRUH�7��R ���� ��� �
3KRVSKRUH�$66��R ��� ��� �
3RWDVVH�7��R ���� ���� �
3RWDVVH�$66��R�PJ �� �� �
3+ ��� ���� ���

&RQGXFWLYLWp�(OHFWȝV�FP ���� ���� ����

6RXUFH���$15+�

%� /H�GHX[LqPH�SURILO

'HVFULSWLRQ �

�� ± ��� FP� �� IUDLV� j� KXPLGH� GH� FRXOHXU� EUXQH�� GH� WH[WXUH� VDEOHXVH� j� VDEOR� OLPRQHXVH�

IDLEOHPHQW�HQUDFLQp��FRQVLVWDQFH�HW�FRKpVLRQ�IDLEOH��SRUHX[��

��� ± ��� FP� �� LGHP� TXH� OH� SUpFpGHQW�� PDLV� SOXV� KXPLGH� j� PRXLOOp�� GH� WH[WXUH� VDEOHXVH� j�

VWUXFWXUH�IRQGXH��WUqV�ELHQ�HQUDFLQp�DYHF�GHV�WkFKHV�G¶K\GURPRUSKLH�

&ODVVLILFDWLRQ �

�FODVVH���GHV�VROV�K\GURPRUSKHV�����6��FODVVH ��SHX�KXPLIqUHV�
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��

�JURXSH����HQ�PRXYHPHQW�GH�J\SVH���6�JURXSH ��KDORPRUSKHV�

�IDPLOOH ��WUqV�VDOp�

�VpULH�� QDSSH�j����FP�

),&+(�$1$/<7,48(�352),/�1� ��

7DEOHDX�,,����5pVXOWDW�GHV�DQDO\VHV�GX�VRO�SRXU�OH�SURILO����

+RUL]RQ��FP� ���� �����
$QDO\VHV
$UJLOH�� � �

/LPRQ�ILQ�� �� ��

/LPRQ�JURVVLHU�� � �

6DEOH�ILQ�� �� ��

6DEOH�JURVVLHU�� �� ��

0DWLqUHV�RUJDQLTXHV��R ���� ����

&DUERQH��R ���� ����

$]RWH��R ���� ����

3KRVSKRUH�7��R ���� ����

3KRVSKRUH�$66��R �� ���

3RWDVVH�7��R ���� ����

3RWDVVH�$66��R�PJ �� ��

3+ ��� ����

&RQGXFWLYLWp�(OHFWȝV�FP ���� ����

6RXUFH���$15+

&� /H�WURLVLqPH�SURILO �

�� ± ��� FP� �� VRO� IUDLV�� FRXOHXU� EUXQH� MDXQkWUH�� GH� WH[WXUH� VDEOHXVH� JURVVLqUH�� VWUXFWXUH� ILQH��

EHDXFRXSGH WDFKHV�EODQFKkWUHV�GH�VHOV�

���± ���FP���KXPLGH��FRXOHXU�MDXQH�IRQFp��GH�WH[WXUH�JURVVLqUH��SUpVHQFH�GH�WDFKHV�EODQFKHV�

GH�VHOHW�GH�J\SVH��WDFKHV�RFUHV�GH�URXLOOHV�

���± ���FP� �� KRUL]RQ�PRXLOOp��GH� FRXOHXU�EUXQ� MDXQkWUH�� GH� WH[WXUH�JURVVLqUH� DYHF�TXHOTXHV

GpEULV�GHJUpV��IDLEOHPHQW�SRUHX[��EHDXFRXS�GH�WDFKHV�RFUH�HW�URXLOOH�G¶K\GURPRUSKLH�
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&ODVVLILFDWLRQ �

�&ODVVH���6ROV�K\GURPRUSKHV�����������6�FODVVH���6ROV�SHX�KXPLIqUHV�

�6RXV�JURXSH���6ROV�VDOLQ�

�)DPLOOH���$OOXYLRQV�HW�DSSRUW�pROLHQ�

�6pULH���3HX�SURIRQG�OD�QDSSH�j����FP�

),&+(�$1$/<7,48(�352),/�1� ��

7DEOHDX�,,����5pVXOWDW�GHV�DQDO\VHV�GX�VRO�SRXU�OH�SURILO����

+RUL]RQ��FP�
���� ����� �����

$QDO\VHV

$UJLOH�� �� � �

/LPRQ�ILQ�� �� �� ��

/LPRQ�JURVVLHU�� �� �� ��

6DEOH�ILQ � �� �� ��

6DEOH�JURVVLHU�� �� �� ��

0DWLqUHV�RUJDQLTXHV��R ���� ���� ����

&DUERQH��R ���� ���� ����

$]RWH��R ���� ���� ����
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,,����&RQFOXVLRQ���

&HV� VROV SUpVHQWHQW� GHV� SURSULpWpV� SHX� IDYRUDEOHV� j� OHXU� XWLOLVDWLRQ�� HW� GHV� SURSULpWpV�

FRQWUDLJQDQWHV�TXL�GRLYHQW�QpFHVVLWHU�GHV�DPpQDJHPHQWV�SUpDODEOHV�

3DUPL�OHV�SURSULpWpV��RQ�FLWH�SULQFLSDOHPHQW �

�8QH� SURIRQGHXU� SHX� DGpTXDWH� QH� SHUPHWWDQW� TXH� O
LQWURGXFWLRQ� G
XQH� JDPPH� WUqV�

OLPLWpH�GH�FXOWXUHV�

�8QH�JUDQXORPpWULH�GRPLQpH�SDU�OD�IUDFWLRQ�VDEOHXVH�WUqV IDYRUDEOH�DX�GUDLQDJH�LQWHUQH�

GH�FHV�VROV�

� 'HV�3+�OpJqUHPHQW�DOFDOLQV�IDYRUDEOHV�j�OD�QXWULWLRQ�GHV�SODQWHV��3+�GH�������

/
XWLOLVDWLRQ� GH� FHV� VROV�� DSWHV� j� O
LUULJDWLRQ�� UHVWH� FHSHQGDQW� WULEXWDLUH� G
XQ� FHUWDLQ�

DPpQDJHPHQW�SUpDODEOH�TXL�FRQVLVWH�HQ��

� 3URFpGHU�j�GHV�SUpV�LUULJDWLRQV�SHQGDQW�TXHOTXHV�MRXUV�SRXU�SURYRTXHU�OH�OHVVLYDJH�GHV�

VHOV�HQ�H[FqV�GDQV�OD�]RQH�UDFLQDLUH�

� /H�GUDLQDJH�LQWHUQH�HVW�LQGLVSHQVDEOH��SRXU�UDEDWWUH�HW�PDLQWHQLU�OH�QLYHDX�FULWLTXH�GH�

OD�QDSSH�

�,QVWDOODWLRQ�GH�EULVHV�YHQWV�SRXU�SURWpJHU�OHV�FXOWXUHV�GHV�YHQWV�VHFV�HW�YLROHQWV�TXL�VRQW�

IUpTXHQWV�GDQV�OD�UpJLRQ�



&KDSLWUH�,,,� +\GURORJLH�HW�5HVVRXUFHV�HQ�HDX�

��

&+$3,75(�,,,���+<'52/2*,(�(7�5(66285&(6�(1�($8�

,,,���,QWURGXFWLRQ��

'DQV�OD�UpJLRQ�GH�7(0$&,1(��O¶HDX�HVW�OH�IDFWHXU�OLPLWDQW�OH�GpYHORSSHQW�pFRQRPLTXH�HW�

VXUWRXW�GH� O¶DFWLYLWp� DJULFROH��&¶HVW� SRXUTXRL� LO� HVW� IRQGDPHQWDO� GH� FRQQDvWUH� HW� GH�PDvWULVHU�

SDUIDLWHPHQW� FH� IDFWHXU�� 7RXW� OH� GpYHORSSHPHQW� GH� FHWWH� UpJLRQ� SDVVH� SDU� O¶H[WHQVLRQ� HW� OD�

UDWLRQDOLVDWLRQ� GH� FHV� DFWLYLWpV�� FH� TXL� H[LJH� XQH� PDvWULVH� GHV� SUREOqPHV� GH� O¶HDX� HW� FHV�

UHVVRXUFHV�

1RWUH�]RQH�G¶pWXGH�GLVSRVH�GHV�UHVVRXUFHV�HQ�HDX�VRXWHUUDLQHV��LPSRUWDQWH�TXL��MRXHQW�XQ�

JUDQG� U{OH� SRXU� OH� GpYHORSSHPHQW� DJULFROH�� %LHQ� TXH� OHV� VRXUFHV� VXSHUILFLHOOHV� VRQW� WUqV�

OLPLWpHV��

,,,����*pRORJLH��

9XH� OD� FDUWH� JpRORJLTXH� VHSWHQWULRQDO� GH� 6DKDUD� ������� ����� UpDOLVpH� SDU� /HV� 6HUYLFHV�

*pRORJLTXHV�'H�/
$OJpULH��*��%XVVRQ��������OH�UHOLHI�GH�28$5*/$�HVW�FRQVWLWXp�GH�URFKHV�

VpGLPHQWDLUHV��DOOXYLRQV�HW�FROOXYLRQV�GpULYpV�GHV��

� 0DUQHV�MDXQkWUHV�SOXV�RX�PRLQV�JUpVHXVHV��VDOpHV�HW�J\SVHXVHV�

� &DOFDLUHV�MDXQkWUHV�RX�RFUH�JUpVHX[�RX�PDUQHX[�

� *UqV��VDEOHV�HW�FRQJORPpUDWV�

� 6DEOHV�UpFHQWV�GX�TXDWHUQDLUH�

$SUqV�O¶pWXGH�JpRORJLTXH�GH�QRWUH�]RQH�G¶pWXGH�RQ�GLVWLQJXH�GH�EDV�WURLV�HQVHPEOHV �

�/HV�WHUUDLQV�3DOpR]RwTXHV�DIIOHXUHQW�DX�6XG�HQWUH�OHV�SODWHDX[�GH�7DGPDLW�HW�7LQJKHUW�HW�

OH�PDVVLI�GX�+RJJDU��

�/HV� WHUUDLQV� GX�0pVR]RwTXHV� HW� &pQR]RwTXHV� FRQVWLWXHQW� O¶HVVHQWLHO� GHV� DIIOHXUHPHQWV�

GHV�ERUGXUHV�GX�%DV�6DKDUD��

�'HV�GpS{WV�FRQWLQHQWDX[�GH�OD�ILQ�GH�7HUWLDLUH�HW�GX�4XDWHUQDLUH��RFFXSHQW�OH�FHQWUH�GH OD�

FXYHWWH�
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��

)LJXUH ,,,�� ��&DUWH�JpRORJLTXH�GH�OD�]RQH�G¶pWXGH�
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,,,����+\GURJpRORJLH��

/¶K\GURJpRORJLH HVW� OD� VFLHQFH� TXL� pWXGLH� O¶HDX� VRXWHUUDLQH� j� WUDYHUV� OHV DTXLIqUHV HW�

DXWUHV�PLOLHX[�SRUHX[�SHX�SURIRQGV��JpQpUDOHPHQW�PRLQV�������PqWUHV�VRXV�OD�VXUIDFH���(OOH�

V¶RFFXSH� DXVVL� GH� OD� GLVWULEXWLRQ� HW� GH� OD� FLUFXODWLRQ� GH� O¶HDX� VRXWHUUDLQH� GDQV� OH� VRO� HW� OHV�

URFKHV�� HQ� WHQDQW� FRPSWH� GH� OHXUV� LQWHUDFWLRQV� DYHF� OHV� FRQGLWLRQV� JpRORJLTXHV� HW� O¶HDX� GH�

VXUIDFH�

/HV pWXGHV K\GURJpRORJLTXHV GDQV�QRWUH�]RQH�RQW�SRXU�EXW��GH�IRXUQLU�WRXV�OHV�pOpPHQWV�

QpFHVVDLUHV�GH�FRQQDLVVDQFH�VXU�OHV QDSSHV HW�OHV pFRXOHPHQWV VRXWHUUDLQHV��

/D�]RQH�G¶pWXGH�IDLW�SDUWLH�GX�6\VWqPH�$TXLIqUH�GX�6DKDUD�6HSWHQWULRQDO��6$66��V
pWHQG�

VXU� XQH� YDVWH� ]RQH� GRQW� OHV� OLPLWHV� VRQW� VLWXpHV� HQ� $OJpULH�� 7XQLVLH� HW� /LE\H�� &H� EDVVLQ�

UHQIHUPH�XQH�VpULH�GH�FRXFKHV�DTXLIqUHV�TXL�RQW�pWp�UHJURXSpHV�HQ�GHX[�UpVHUYRLUV�DSSHOpV�OH�

&RQWLQHQWDO�,QWHUFDODLUH��&,��HW�OH�&RPSOH[H�7HUPLQDO��&7��

)LJXUH�,,,�����'pOLPLWDWLRQ�GX��6$66��GX�V\VWqPH�DTXLIqUH�&,�HW�&7�

1RWUH�SpULPqWUH�0(5'$�'-$','$�DSSDUWLHQW�DX�FRPSOH[H�WHUPLQDO�
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,,,����/HV�UHVVRXUFHV�HQ�HDX��

'DQV�QRWUH�]RQH�G¶pWXGH��RQ�H[LJH�XQH�ERQQH� �PDvWULVH�GHV�SUREOqPHV�GH� O¶HDX��&DU� FH�

GHUQLHU�HVW�OH�IDFWHXU�OLPLWDQW�OH�GpYHORSSHQW�pFRQRPLTXH�HW�VXUWRXW�GH�O¶DFWLYLWp�DJULFROH

,,,������/H�FDQDO�G¶2XHG�5LJK��

/H� FDQDO�G
2XHG�5LJK�HVW� XQ�RXYUDJH�GH�����NP UpDOLVp� HQ������SDU� OHV�SD\VDQV�GH� OD�

UpJLRQ�� ,O� FRXOH�GH� OD� UpJLRQ�GH�5DV�(O�2XHG�GX�YLOODJH�*RXJ��FRPPXQH�GH�%OLGHW�2PDU��j�

7RXJJRXUW��YHUV�OD�UpJLRQ�GH�0HURXDQH��H[XWRLUH�QDWXUHO���,O�DUURVH�KXLW�FRPPXQHV��GRQW�FHOOH�

GH�7HPDFLQH��,O�HVW�FRQVLGpUpHV�FRPPH�OHV�SRXPRQV�QDWXUHOV�GH�OD�UpJLRQ�G
2XHG�5LJK�

/H�GpELW�GX�FDQDO�GH� O¶2XHG�5LJK�HVW�GH� O¶RUGUH����� O�V�DX�SRLQW�GX�GpS{W��HW�DXJPHQWH�

SURJUHVVLYHPHQW�YHUV�O¶DYDO�MXVTX¶j������O�V�

)LJXUH,,,����YXH�GX�FDQDO�G
2XHG�5LJK�
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/H�FDQDO�HVW�FDUDFWpULVp�SDU �

¾ /RQJXHXU�WRWDOH�����NP�

¾ /DUJHXU�PR\HQQH����P�

¾ 3URIRQGHXU�PR\HQQH���P�

¾ 9LWHVVH�PR\HQQH�G¶pFRXOHPHQW�����P�V�

¾ 'pELW�PR\HQ�PD[���P��V�

¾ 6DOLQLWp�PR\HQQH����J�O�

¾ 3HQWH�G¶pFRXOHPHQW�PR\HQQH������

)LJXUH,,,����&DUWH�GH�ORFDOLVDWLRQ�GH�OD�YDOOpH�GH�2XHG�5LJK�
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��

,,,������/HV�ODFV �

'DQV� OH� WHUULWRLUH� GH� QRWUH� ]RQH� G¶pWXGH�� RQ� GLVWLQJXH� GHX[� ODFV� LPSRUWDQWV�� /H� ODF� GH�

7HPDFLQH�HW�FHOXL�GH�0HJDULQH��&HV�GHX[�ODFV�VRQW�GHV�SOXV�EHDX[�HW�SUHVWLJLHX[�ODFV�VDOpV�GH�

OD�ZLOD\D�GH�2XDUJOD�

)LJXUH,,,����/DF�GH�7HPDFLQH�

)LJXUH,,,����/DF�GH�0HJDULQH�
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,,,�����/HV UHVVRXUFHV HQ�HDX�VRXWHUUDLQHV�

/¶LQVXIILVDQFH� GHV� UHVVRXUFHV� K\GULTXHV� GH� VXUIDFH�� QRXV� REOLJH� GH� ELHQ� GpWHUPLQHU� OHV�

HDX[�VRXWHUUDLQHV�TXL�UHVWHQW�OD�SULQFLSDOH�UHVVRXUFH�GH�OD�]RQH�DLQVL�TXH�QRWUH�SpULPqWUH�

/HV� UHVVRXUFHV� HQ� HDX� VRXWHUUDLQHV� GX� 6DKDUD� VRQW� HVVHQWLHOOHPHQW� FRQVWLWXpHV� GH�

5HVVRXUFHV�QRQ�UHQRXYHODEOHV�UHSUpVHQWpHV�SDU�OHV�GHX[�JUDQGHV�DTXLIqUHV��

�&RQWLQHQWDOH�,QWHUFDODLUH�

�&RPSOH[H�7HUPLQDO�

&HV�GHX[�V\VWqPHV�K\GUDXOLTXHV�IRQG�GX�6DKDUD�$OJpULHQ�XQH�UpJLRQ�FRQVLGpUpH�FRPPH�

WUqV�ULFKH�HQ�UHVVRXUFH�K\GULTXH�

$� /D�QDSSH�SKUpDWLTXH �

(OOH�HVW�FRQWLQXH�GDQV�OHV�QLYHDX[�VDEOHX[�HW�DUJLOR�pYDSRULWLTXHV�GX�4XDWHUQDLUH��(OOH�VH�

SUpVHQWH�VRXV�IRUPH�SHOOLFXODLUH�SDU�DSSRUW�j�OD�QDSSH�GHV�VDEOHV�TXL�OXL�VXFFqGH�HQ�SURIRQGHXU�

HW� GRQW� HOOH� HVW� JpQpUDOHPHQW� VpSDUpH� SDU� XQ� QLYHDX� VHPL�SHUPpDEOH� GX� 0LR�3OLRFpQH�� /D�

QDSSH�SKUpDWLTXH�HVW�SUpVHQWpH�GDQV�WRXWHV�OHV�RDVLV�GH�OD�YDOOpH��(OOH�HVW�FDUDFWpULVpH�SDU�GHV�

HDX[� GH� IRUWHV� VDOLQLWpV� �� OHV� DQDO\VHV� GHV� HDX[� GH� FHWWH� QDSSH�PRQWUHQW� TX¶HOOHV� VRQW� WUqV�

VDOpHV�� OD� FRQGXFWLYLWp� pOHFWULTXH� HVW� GH� O¶RUGUH� GH� ����PV�FP� j� ������ PV�FP�� /D� QDSSH�

SKUpDWLTXH�HVW�JRQIOpH�SDU�O¶H[FqV�GH�O¶HDX�G¶LUULJDWLRQ�HW�GHV�SRPSDJHV�GX�&,�HW�GX�&7��&¶HVW�

SRXU�GUDLQHU�FHW�H[FqV�TXH�OH�UpVHDX�GH�GUDLQDJH�DUWLILFLHO�D�pWp�UpDOLVp�GDQV�OD�GpSUHVVLRQ�GH�

O¶RXHG�5LJK��

(OOH� HVW� SULQFLSDOHPHQW� DOLPHQWpH� SDU� O
LQILOWUDWLRQ� GHV� HDX[� G¶H[FqV� G¶LUULJDWLRQ� HW� GHV�

HDX[�G¶DVVDLQLVVHPHQW�

$� /D�QDSSH�GX�FRQWLQHQWDO�LQWHUFDODLUH���&,� �

/
DTXLIqUH�&,�RX�DOELHQ�HVW�WUqV�YROXPLQHX[�LO�V
pWHQG�VXU�XQH�VXSHUILFLH�GH��������NP�����

VRQ�HDX�FRXOH�j�PrPH�OH�VRO�GDQV�OD�SDUWLH�VXG�j�7LQKHUW�HW�7DGPDLW�HW�SORQJH�j�SOXV�GH������

P�GH�SURIRQGHXU�GDQV�O
HUJ�RULHQWDO���2XHG�5LJK��/
HDX�GX�&,�GRQW�OD�WHPSpUDWXUH�j�OD�VRUWLH�

GHV� IRUDJHV�DUWpVLHQV�DYRLVLQH� OHV�����&�HVW� LPSURSUH�j� O
LUULJDWLRQ�GLUHFWH��/H�UpVLGX�VHF�HVW�

PRLQV�GH���J�O�� OH�6$5�HVW� FRPSULV�HQWUH���HW�����HW� OH� IDFLqV�FKLPLTXH�HVW�GH� W\SH�VXOIDWR�

FKORURUp�
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%� /D�QDSSH�GX�FRPSOH[H�WHUPLQDO��&7���

/D�QDSSH�GX�&7�GH�PRLQGUH�LPSRUWDQFH�V
pWHQG�VXU�SUqV�GH��������NP���HW�HQJOREH�XQ�

HQVHPEOH� GH� QDSSH� FRQVWLWXp� GDQV� OHV� IRUPDWLRQV� GX� PLRFqQH�� pRFqQH� HW� GX� VpQRQLHQ�� /D�

FRQGXFWLYLWp�pOHFWULTXH�GHV�HDX[�GX�&7�YDULH�G
XQH�SDUWLH�j�XQH�DXWUH�GH�OD�YDOOpH�HW�OHXU�IDFLqV�

FKLPLTXH�HVW�GH�W\SH�FKORUXUR�VRGLTXH�j�VXOIDWR�FDOFLTXH��OHXU�UpVLGX�VHF�YDULH�GH���j�����PJ�O�

HW� OH�6$5�HVW� WRXMRXUV�LQIpULHXU�j�����/H�&RPSOH[H�7HUPLQDO� UHJURXSH�SOXVLHXUV�QDSSHV�TXL�

IRQW�ELHQ�SDUWLH�G
XQ�PrPH�HQVHPEOH�K\GUDXOLTXH�

%����/D�SUHPLqUH�QDSSH�GHV�VDEOHV�&7� ��

+RUPLV��/D�QDSSH�SKUpDWLTXH��FHWWH�QDSSH�HVW�OD�PRLQV�SURIRQGH��VD�SXLVVDQFH�YDULH�HQWUH�

��� j� ���� P�� (OOH� HVW� FRQVWLWXp� GH� VDEOH� ILQ� j� PR\HQ�� VDEOH� DUJLOHX[� HW� JUqV�� G¶kJH�0LR� �

3OLRFqQH�� &¶HVW� XQH� QDSSH� FDSWLYH�� (OOH� pWDLW� MDGLV� WUqV� H[SORLWpH� DYHF� GHV� GpELWV� IDLEOHV� j�

PR\HQV��GH�O¶RUGUH�GH����j����O�V��FHSHQGDQW��j�FDXVH�GH�OD�VDOLQLWp�pOHYpH�GH�O¶HDX��OHV�IRUDJHV�

TXL�OD�FDSWHQW�VRQW�DFWXHOOHPHQW�PRLQV�XWLOLVHV�

%���/D�GHX[LqPH�QDSSH�&7� �

/HV� IRUPDWLRQV� FRQWHQDQW� FHWWH� QDSSH� VRQW� pJDOHPHQW� G¶kJH� 0LR�3OLRFqQH� FRPPH� OD�

SUHPLqUH� QDSSH�� HOOH� HVW� IRUPpH� HVVHQWLHOOHPHQW� GH� JUqV�� GH� JUDYLHU� HW� GH� VDEOH� DYHF� OD�

SUpVHQFH�GH�TXHOTXHV�OHQWLOOHV�DUJLOHXVHV��6RQ�pSDLVVHXU�HW�GH����j���P��HOOH�HVW�WUqV�H[SORLWpH�

DYHF�XQ�GpELW�YDULDQW�HQWUH����HW����O�V��

&HV�GHX[�QDSSHV�VRQW�DOLPHQWpHV�ORFDOHPHQW�SDU�OHV�UDUHV�SUpFLSLWDWLRQV�HW�OHV�LQILOWUDWLRQV�

G¶HDX[�GH�VXUIDFH��GH� OD�QDSSH�SKUpDWLTXH�HW�GX�FDQDO�G¶2XHG�5LJK���HW� OHV�SHUFRODWLRQV�GHV�

QDSSHV�DUWpVLHQQHV�VRXV�MDFHQWHV��/HV�SUpOqYHPHQWV�SDU�IRUDJHV�UHSUpVHQWHQW�OHXU�VHXO�H[KDXUH��

(OOHV�VXUPRQWHQW�O¶DXWUH�HQVHPEOH�GX�&RPSOH[H�7HUPLQDO�
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)LJXUH,,,����&RXSH�K\GURJpRORJLTXH�V\QWKpWLTXH�GH�6DKDUD�
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,,,����$QDO\VH�GH�OD�TXDOLWp�GH�O¶HDX��

(Q� FRQVLGpUDQW� OHV� GRQQpHV� K\GURJpRORJLTXHV� GLVSRQLEOHV�� QRWUH� SpULPqWUH� 0(5'$�

'-$'$�VHUD�DOLPHQWp� HQWLqUHPHQW�SDU�GHV� IRUDJHV�GRQW� OHV�HDX[�VRQW�FHOOHV�GH� OD�QDSSH�GX�

0LRSOLRFqQH�

/H�PHLOOHXU� UHQGHPHQW�GHV�FXOWXUHV��DLQVL�TX¶XQH�PDLQWHQDQFH�G¶XQ�ERQ�VRO��YLHQW�DYHF�

XQH�ERQQH�HVWLPDWLRQ�GH�OD�TXDOLWp�GH�O¶HDX�G¶LUULJDWLRQ�

,,,�����$QDO\VHV�SK\VLFR� FKLPLTXHV�GHV�HDX[�VRXWHUUDLQHV�GH�OD�UpJLRQ �

7DEOHDX�,,,�����$QDO\VHV�SK\VLFR� FKLPLTXHV�GHV�HDX[�VRXWHUUDLQHV�GH�OD�UpJLRQ�G¶pWXGH�
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/HV� IDFWHXUV� OHV� SOXV� LPSRUWDQWV� SRXU� GpWHUPLQHU� OD� TXDOLWp� UHTXLVH� GH� O
HDX� GDQV�

O
DJULFXOWXUH�VRQW�OHV�VXLYDQWV�

�/H�3+�

�/D�&RQGXFWLYLWp�pOHFWULTXH�

�/H�6$5��'HJUp�G
$GVRUSWLRQ�GX�6RGLXP��

,,,��������/H�S+��

/H� S+� GH� WRXWHV� OHV� HDX[� HVW� YRLVLQ� GH� OD� QHXWUDOLWp� DYHF� XQ� FDUDFWqUH� SOXV� RX� PRLQV�

DOFDOLQ��/D�SOXSDUW�GHV�HDX[�SUpVHQWHQW�DXVVL�XQ�FDUDFWqUH�DOFDOLQ�ELFDUERQDWp�GX�IDLW�TXH�OH�3+�

HVW�VRXYHQW�LQIpULHXU�j�����

,,,��������/D�FRQGXFWLYLWp�pOHFWULTXH�

&RQGXFWLYLWp�pOHFWULTXH�GH�O¶HDX��ɋȿ���TXL�V¶H[SULPH�HQ�PPKPV�FP��



&KDSLWUH�,,,� +\GURORJLH�HW�5HVVRXUFHV�HQ�HDX�

��

ɋ��ULVTXH�IDLEOH�GH�VDOLQLWp����������������������������������ɋȿ��������

ɋ��ULVTXH�PR\HQ��GH�VDOLQLWp ������ɋȿ��������

ɋ��ULVTXH�pOHYp�GH�VDOLQLWp ������ɋȿ��������

ɋ��ULVTXH�WUqV��pOHYp��GH�VDOLQLWp ɋȿ!������

/¶HDX� GHV� IRUDJHV� SUpYXH� SRXU� O¶LUULJDWLRQ� GX� SpULPqWUH� D� XQH� FRQGXFWLYLWp� pOHFWULTXH�

PR\HQQH�&( ������PPKRV�FP��FH�TXL�SUpVHQWH�XQ�ULVTXH�WUqV�pOHYpH�GH�VDOLQLWp��

,,,��������/H�FRHIILFLHQW�G¶DGVRUSWLRQ�GX�VRGLXP�6�$�5��

/H�6$5�HVW� HQ� IRQFWLRQ�GHV�YDOHXUV�GHV� FRHIILFLHQWV� HW� GH� OD� FRQGXFWLYLWp� pOHFWULTXH�GH�

O¶HDX�PHVXUpH�j�����ɋ��TXL�SHUPHW�GH�UHQGUH�FRPSWH�GH�OD�VDOLQLWp�JOREDOH�GHV�HDX[��LO�H[LVWH�

GHV�OLPLWHV�DGPLVVLEOHV�HW�GHV�FULWqUHV�G¶DSSUpFLDWLRQ�GHV�ULVTXHV�VDOLQ�HW�DOFDOLQ�GHV�VROV��TXL�

VRQW�FL�GHVVRXV�FODVVpV��

6��ULVTXH��DOFDOLQ�IDLEOH� ��± ����

6��ULVTXH�DOFDOLQ�PR\HQ� ���± ����

6��ULVTXH�DOFDOLQ�pOHYp� ���± ����

6��ULVTXH�DOFDOLQ�WUqV�pOHYp������� !����

,O�HVW�PHVXUp�SDU �

ܵǤ Ǥܣ ܴ ൌ
ܰܽ

ටሺܽܥ ൅݃ܯሻ
ʹ

$YHF���1D ������PpT�O���&D�� �����PpT�O������0J�� �����PpT�O�

$1 ���6�$�5� ����������DORUV�RQ�D�XQ�IDLEOH�ULVTXH�G¶DOFDOLQLWp���

,,,����+\GURORJLH��

/¶pWXGH� K\GURORJLTXH� HVW� SULPRUGLDOH� GDQV� FKDTXH� SURMHW� G¶LUULJDWLRQ�� HOOH� SHUPHW� GH�

GpWHUPLQHU�OHV�SOXLHV�GH�IUpTXHQFHV�GRQQpHV��TXL�YRQW�QRXV�VHUYLU�SRXU��OH�FDOFXO�GHV�EHVRLQV�

GHV�FXOWXUHV�SURMHWpHV�GDQV�OH�SpULPqWUH��(W�OH�GLPHQVLRQQHPHQW�GX�UpVHDX�GH�GLVWULEXWLRQ�
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1RWUH�pWXGH�HVW�IDLWH�VXU�OD�EDVH�GHV�GRQQpHV�V
pWDODQW�VXU�XQH�SpULRGH�GH���DQV�������

������HW�REWHQXHV�DXSUqV�GH�O
$15+��G¶DSUqV�OD�VWDWLRQ�GH�2XDUJOD�

/D�VpULH�GHV�SUpFLSLWDWLRQV�GH�OD�VWDWLRQ�G¶2XDUJOD�HVW�GRQQpH�DX�WDEOHDX�FL�GHVVRXV�

7DEOHDX�,,,���� 3OXLHV�PR\HQQHV�PHQVXHOOHV�

$QQpH 6 2 1 ' - ) 0 $ 0 - - $ WRWDO
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'¶DSUqV� OHV� UpVXOWDWV� GX WDEOHDX SHQGDQW OD SpULRGH ����±����� 2Q UHPDUTXH XQH

LUUpJXODULWp� GDQV� OD UpSDUWLWLRQ GHV� SUpFLSLWDWLRQV� HW DXVVL XQH YDULDELOLWp PHQVXHOOH� &HV�

SOXLHV� VRQW QHWWHPHQW� LQVXIILVDQWHV SRXU� OHV PRLV GH� PDL� MXLQ� MXLOOHW HW DR�W�� HOOHV VRQW

PR\HQQHV GDQV�OHV DXWUHV�PRLV�

,,,�����(WXGH�GH�O¶KRPRJpQpLWp�GH�OD�VpULH�SOXYLRPpWULTXH��

3RXU�YpULILHU�O¶KRPRJpQpLWp�GH�OD�VpULH�SOXYLRPpWULTXH�RQ�SURFqGH�DX�7HVW�GH�:LOFR[RQ��

/D� YpULILFDWLRQ� GH� O¶KRPRJpQpLWp� DYHF� XQH� SUREDELOLWp� GH� ����G¶XQH� VpULH� SOXYLRPpWULTXH�

SDU�FHWWH�PpWKRGH�UHSRVH�VXU�OD�YpULILFDWLRQ�GH�FHWWH�UHODWLRQ �

:PLQ�:\���:PD[�
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7DEOHDX��,,,����7HVW�GH�:LOFR[RQ�
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7DEOHDX��,,,����5pVXOWDWV�GX�WHVW�GH�:LOFR[RQ�
1� 1� :PLQ :\ :PD[
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'¶DSUqV� OHV� FDOFXOV�� RQ� YRLW� TXH� OD� FRQGLWLRQ� GH� :LOFR[RQ� ��:PLQ�:[�:PD[� HVW�

YpULILpH���GRQF��OD�VpULH��GHV��SUpFLSLWDWLRQV��PR\HQQH��DQQXHOOHV��GH��OD��VWDWLRQ��G¶2XDUJOD��HVW�

KRPRJqQH��

,,,������$MXVWHPHQW�GH�OD�VpULH�SOXYLRPpWULTXH��

,O� H[LVWH� SOXVLHXUV� PpWKRGHV� G¶DMXVWHPHQW� GHV� VpULHV� SOXYLRPpWULTXHV�� O
HIILFDFLWp� G
XQH�

PpWKRGH�G
HVWLPDWLRQ�GpSHQG�GH �

9 OD�ORL�GH�SUREDELOLWp�

9 OD�WDLOOH�GH�O
pFKDQWLOORQ�

9 FHUWDLQHV�FDUDFWpULVWLTXHV�GH�O
pFKDQWLOORQ�

/HV�ORLV�G¶DMXVWHPHQW�OHV�SOXV�VRXYHQW�HPSOR\pHV�VRQW�OHV�VXLYDQWHV�
9 /RL�GH�*DXVV�RX�ORL�1RUPDOH��

9 /RL�GH�*DOWRQ�RX�ORL�ORJ�±1RUPDOH��

9 /RL�GH�*XPEHO�

,,,��������$MXVWHPHQW�GHV�SOXLHV�DQQXHOOHV�j�OD�ORL�QRUPDO �

3RXU�IDLUH�O¶DMXVWHPHQW�GHV�SOXLHV�DQQXHOOHV�j�OD�ORL�QRUPDOH��RQ�VXLW�OH�SURFpGp�GH�FDOFXO��

VXLYDQW���

� &ODVVHU�OHV�YDOHXUV�GH�O
pFKDQWLOORQ�SDU�RUGUH�FURLVVDQW�

� $IIHFWHU�XQ�QXPpUR G
RUGUH�DX[�YDOHXUV�FODVVpHV�

� &DOFXOHU�OD�IUpTXHQFH�H[SpULPHQWDOH��SDU�OD�IRUPXOH�GH�+D]HQ�SDU�H[HPSOH��

� 9DULDEOH�UpGXLWH�GH�JDXVV ��8� � �

� &DOFXO�GHV�FDUDFWpULVWLTXHV�HPSLULTXH�GH�OD�ORL�� ; ��į � &Y��&6 ���

� /H�FRHIILFLHQW�GH�YDULDWLRQ �����&Y  �

/
pTXDWLRQ�GH�OD�GURLWH�GH�+HQU\�VXU�SDSLHU�GH�SUREDELOLWp�JDXVVLHQ�

;3� �� ; �G
�8S��

$YHF����;3���SUpFLSLWDWLRQ�GH�SUREDELOLWp�3������8S���YDULDEOH�UpGXLW�GH�*DXVV�

; � 0R\HQQH�DULWKPpWLTXH������������������G ��eFDUW�W\SH�

/HV�UpVXOWDWV�GH�O¶DMXVWHPHQW�GH�OD�VpULH�GHV�SOXLHV�PR\HQQH�DQQXHOOHV�GH�OD�VWDWLRQ�GH�2XDUJOD�

HVW�REWHQX�SDU�OH�ORJLFLHO�+<)5$1��(W�HOOHV�VRQW�UpSDUWLV�GDQV�OH�WDEOHDX�FL�GHVVRXV �

G
;; �

;

G
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7DEOHDX��,,,��� $MXVWHPHQW�j�OD�ORL�1RUPDOH�

7 ��T 4 ;7 (FDUW�W\SH ,QWHU�GH�FRQI������
������� ������ ��� ���� ���� ���
������ ������ ��� ���� ���� ���
������ ������ ��� ���� ���� ���
����� ������ ���� ���� ���� ���
����� ������ ���� ���� ���� ���
���� ������ ���� ���� ���� ����
���� ������ ���� ���� ���� ����
���� ������ ���� ���� ���� ����
��� ������ ���� ���� ���� ����
��� ������ ���� ���� ���� ����
��� ������ ���� ���� ���� ����
������ ������ ���� ���� ���� ����
������ ������ ���� ���� ���� ����
������ ������ ���� ���� ���� ����

)LJXUH�,,,�����$MXVWHPHQW�GHV�SOXLHV�DQQXHOOHV�j�XQH�ORL�QRUPDOH�
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,,,��������$MXVWHPHQW�GHV�SOXLHV�DQQXHOOHV�j�OD�ORL�ORJ�QRUPDO �

/HV� UpVXOWDWV� GH� O¶DMXVWHPHQW� GH� OD� VpULH� GHV� SOXLHV� PR\HQQHV� DQQXHOOHV� j� OD� ORL� ORJ�

1RUPDO�VRQW�UHJURXSpV�GDQV�OH�WDEOHDX�HW�OD�ILJXUH�VXLYDQWV�D�SDUWLU�GX�ORJLFLHO�+<)5$1�

7DEOHDX�,,,����$MXVWHPHQW�j�OD�ORL�ORJ�1RUPDOH�

7 ��T 4 ;7 (FDUW�W\SH ,QWHU�GH�FRQI������
��������� �������� ��� ������ ��� ���
�������� �������� ��� ������ ��� ���
�������� �������� ��� ������ ���� ���
������� �������� ��� ������ ���� ���
������� �������� ��� ������ ���� ���
������ �������� ������ ������ ���� ���
������ �������� ������ ������ ���� ���
������ �������� ������ ������ ���� ����
����� �������� ������ ������ ���� ����
����� �������� ������ ������ ���� ����
����� �������� ������ ������ ���� ����

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

)LJXUH�,,,�����$MXVWHPHQW�GHV�SOXLHV�DQQXHOOHV�j�XQH�ORL�ORJ�QRUPDOH�
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,,,��������7HVW�GH�YDOLGLWp�GH�O¶DMXVWHPHQW �

/D ORL FKRLVLH SRXU DMXVWHU OD GLVWULEXWLRQ VWDWLVWLTXH GH O¶pFKDQWLOORQ� QH� UHSUpVHQWH�

TX¶DSSUR[LPDWLYHPHQW O¶pFKDQWLOORQ�pWXGLp� O¶HUUHXU FRPPLVH HQ�DGRSWDQW XQH ORL GRQQpH HVW

XQH�HUUHXU G¶DGpTXDWLRQ� ,O FRQYLHQW SDU FRQVpTXHQW GH FRPSDUHU O¶DGpTXDWLRQ GH FHV ORLV

DILQ G¶DGRSWHU�OH PHLOOHXU�DMXVWHPHQW� /¶XQ�GHV WHVWV OH SOXV HPSOR\p��HVW OH WHVW GX�.KL FDUUp

�Ȥ���

2Q FDOFXOHF���G¶DSUqV�OH�ORJLFLHO�+<)5$1�

2Q�GpWHUPLQH�F��WKpRULTXH�VXU�OD�WDEOH�GH�3HDUVRQ �

$YHF ��F��WKpRULTXH� J�J�D����F�WKpRULTXH �������

/D�ORL�HVW�DGpTXDWH�SRXU�XQH�HUUHXU�D  �����VL�HW�VHXOHPHQW�VL ��

�FDOFXOp�� ��WKpRULTXH�

7DEOHDX�,,,�����5pVXOWDW�GX�WHVW�NKL�FDUUp�SRXU�OHV�GHX[�ORLV�XWLOLVpHV�

&RPSDUDLVRQ

7HVW� NKL� F�

G¶DSUqV� OD� WDEOH�

3HDUVRQ

7HVW� NKL� F�

&DOFXOp

1RPEUH� GHJUp�

GH�OLEHUWp�J
/RLV

$GpTXDWH����������1RUPDOH

$GpTXDWH����������/RJ�QRUPDOH

$SUqV O¶H[DPHQ�GHV DMXVWHPHQWV REWHQXV��LO UHVVRUW TXH OD ORL ORJ�QRUPDOH DMXVWH PLHX[�OD

VpULH�GHV SOXLHV DQQXHOOHV j OD VWDWLRQ�GH 2XDUJOD�

,,,�����'pWHUPLQDWLRQ�GH�O
DQQpH�GH�FDOFXO ��

3XLVTXH�OD�ORL�ORJ�QRUPDOH�HVW�OD�SOXV�DGpTXDWH��DORUV�QRXV�OD�UHWHQRQV�SRXU�O¶HVWLPDWLRQ�

GH� OD� SOXYLRPpWULH� PR\HQQH�PHQVXHOOH� UHSUpVHQWDWLYH� GH� OD� UpJLRQ�� /¶HVWLPDWLRQ� VHUD� SRXU�

O¶DQQpH�VqFKH�GH�IUpTXHQFH������&HWWH�GpWHUPLQDWLRQ�HVW�SRXU�EXW�GH�FRQQDvWUH�OD�TXDQWLWp�GH�

SOXLH�TXL�SHXW�rWUH�XWLOLVpH�SDU�OD�SODQWH��RQ�XWLOLVH�OD�IRUPXOH�VXLYDQWH��

3PR\����GH�FKDTXH�PRLV 3PR\�GH�FKDTXH�PRLV�

ࡼ ࢋ࢛ࢗ࢏࢘࢕ࢋࢎ࢚ ሺૡ૙Ψሻࢋ࢒࢒ࢋ࢛࢔࢔ࢇ

ࡼ ࢋ࢛ࢗ࢏࢘࢕ࢋࢎ࢚ ሺ૞૙Ψሻࢋ࢒࢒ࢋ࢛࢔࢔ࢇ
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3WKpRULTXH�GH���̃ ����PP �

3WKpRULTXH�GH���̃ ����PP �

3PR\��̃ ����3PR\PHQVXHOOH�

7DEOHDX�,,,��� 3OXYLRPpWULH�PR\HQQH�HVWLPpH�SRXU�O¶DQQpH�GH�FDOFXO�

0RLV 6HSW 2FW 1RY 'pF -DQ )pY 0DU $YU 0DL -XL -XOOW $RXW

3PR\

PP�PRL

V

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

3PR\��̃

PP�PRL

V

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

,,,����&RQFOXVLRQ�

/¶LUULJDWLRQ�HVW�XQH�VROXWLRQ�QpFHVVDLUH�SRXU�FRPSOpWHU�OHV�IDLEOHV�DSSRUWV�GH�SUpFLSLWDWLRQ�

QDWXUHOOH�SHQGDQW� OD�SpULRGH�VqFKH�HW�VXUWRXW�GDQV�OHV�]RQHV�DULGHV��&HOD�SRXU�DVVXUHU�OH�ERQ�

GpYHORSSHPHQW�GHV�FXOWXUHV��HW�SRXU�REWHQLU�GH�ERQV�UHQGHPHQWV�

$�SDUWLU�GH�FH�FKDSLWUH��QRXV�DYRQV�pWXGLp�OD�SUREOpPDWLTXH�GHV�UHVVRXUFHV�HQ�HDX�GH�QRWUH�

]RQH�G¶pWXGH��

1RWUH�SpULPqWUH�VHUD�DOLPHQWp�D�SDUWLU�GHV�IRUDJHV��&RQFHUQDQW�OH�YROHW�TXDOLWp�GHV�HDX[��

RQ� D� XQH� PDXYDLVH� TXDOLWp�� HW� SRXU� UHPpGLHU� FH� SUREOqPHV� GDQV� QRWUH� SpULPqWUH� LO� IDXW�

DSSOLTXHU�OHV�VROXWLRQV�VXLYDQWHV�

�$XJPHQWHU�O
DpUDWLRQ��EDVVLQV�GH�VWRFNDJH�j�O¶DLU�OLEUH� �

�$MRXWHU�GHV�LQMHFWLRQV�GH�VXOIXUH��GH�J\SVH��RX�G
DFLGH�VXOIXULTXH �

�)DLUH�DWWHQWLRQ�DX[�PHQDFHV�TXL�JpQqUHQW�OD�SROOXWLRQ�GH�OD�QDSSH�

4XDQW�j�O¶DMXVWHPHQW�GHV�VpULHV�GHV�SOXLHV�PR\HQQHV�DQQXHOOHV��LO�IDXW�VLJQDOHU�TXH�OH�WHVW�

GH�.KL�FDUUp�D�PRQWUp�XQ�DMXVWHPHQW�PHLOOHXU�DYHF� OD� ORL� ORJ�QRUPDOH��$�SDUWLU�GH�FHWWH� ORL��

QRXV� DYRQV� GpWHUPLQp� OHV� SOXLHV� PHQVXHOOHV� GH� O¶DQQpH� GH� FDOFXO� QpFHVVDLUH� DX�

GLPHQVLRQQHPHQW�GH�QRWUH�SpULPqWUH�



&KDSLWUH�,9� (WXGH�GHV�EHVRLQV�HQ�HDX�GHV�FXOWXUHV

��

&+$3,75(�,9���(78'(�'(6�%(62,16�(1�($8�'(6�&8/785(6

,9����,QWURGXFWLRQ��

/H UpJLPH G
LUULJDWLRQ HVW O
HQVHPEOH GX�QRPEUH GH GRVHV HW GHV GDWHV G
DUURVDJH TX
LO

IDXW�DSSOLTXHU DX[ FXOWXUHV FXOWLYpHV� DX FRXUV GH WRXWH OHXU SpULRGH GH YpJpWDWLRQ� GDQV�OH

EXW GH�FRPSHQVHU�OH GpILFLW K\GULTXH GDQV OD FRXFKH DFWLYH GX�VRO�

/H� EXW� GH� FH� FKDSLWUH� HVW� OD� TXDQWLILFDWLRQ� GHV� EHVRLQV� K\GULTXH� VXU� OD� EDVH� GHV�

LQIRUPDWLRQV�GpILQLH�DX�SDUDYHQW���FRQGLWLRQ�FOLPDWLTXH��SRWHQWLHO�GX�VRO��O¶HDX�GLVSRQLEOH����

,9����%HVRLQV�HQ�HDX�GHV�FXOWXUHV �

/HV� FXOWXUHV� SRXU� VH� GpYHORSSHU�� SXLVHQW� GX� VRO� O¶HDX� HW� OHV� pOpPHQWV� QXWULWLIV�� /D�

TXDQWLWp�G
HDX�GRQQpH�j� OD�FXOWXUH�Q
HVW�SDV�HQWLqUHPHQW�DEVRUEpH�SDU� OD�FXOWXUH��XQH�SDUWLH�

SHUFROH�HW�VH�SHUG�HQ�SURIRQGHXU��/
HDX�TXL�FRQVWLWXH�OD�SODQWH�HVW�OLEpUpH�SDU�WUDQVSLUDWLRQ�j�

WUDYHUV�O
DSSDUHLO�IROLDFp��OH�UHVWH�HVW�pYDSRUp�SDU�OH�VRO��/
HQVHPEOH�GH�FHV�GHX[�DFWLRQV�HVW�

O
pYDSRWUDQVSLUDWLRQ�� &H� SKpQRPqQH� FRQGLWLRQQH� HW� GpWHUPLQH� OHV� EHVRLQV� HQ� HDX� GHV�

FXOWXUHV����

/HV�EHVRLQV�HQ�HDX�%���TXL�SHXW�pJDOHPHQW�V
H[SULPHU�VRXV�OH�WHUPH���GpILFLW�K\GULTXH��VH

GpILQLW� FRPPH� OD� GLIIpUHQFH� HQWUH� O
pYDSRWUDQVSLUDWLRQ� PD[LPDOH� �(70�� GH� OD� FXOWXUH�

FRQVLGpUpH�HW�OHV�DSSRUWV�QDWXUHOV��SOXLH��UpVHUYH�GX�VRO��

%� �(70�± �3HII���5)8�����

$YHF���������

%���EHVRLQ�HQ�HDX�G¶LUULJDWLRQ��PP� �

(70���pYDSRWUDQVSLUDWLRQ�PD[LPDOH��PP�MRXU� �

3HII���OD�SOXLH�HIILFDFH �

5)8���UpVHUYH�IDFLOHPHQW�XWLOLVDEOH�
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��

,9����(YDSRWUDQVSLUDWLRQ�

&¶HVW�XQ�pOpPHQW�SULQFLSDO�GH�ELODQ�K\GULTXH��GpVLJQH�WRXWHV�OHV�SHUWHV�HQ�HDX[�SDU�UHWRXU�

j� O¶DWPRVSKqUH� VRXV� IRUPH� GH� YDSHXU� G¶HDX�� HOOH� UHJURXSH� O¶HQVHPEOH� GHV� SKpQRPqQHV�

SK\VLTXHV�HW�ELRORJLTXHV�TXL�UHVWLWXHQW�O¶KXPLGLWp�GX�VRO�j�O¶DWPRVSKqUH�

,9������(YDSRWUDQVSLUDWLRQ�PD[LPDOH�RX�GH�FXOWXUH��(70���

&¶HVW� OD� YDOHXU� UpHOOH� GH� O¶pYDSRWUDQVSLUDWLRQ�� /H� SOXV� VRXYHQW�� HOOH� HVW� LQIpULHXUH� j�

O¶pYDSRWUDQVSLUDWLRQ� � SRWHQWLHOOH�� SXLVTXH� OH� VRO� Q¶HVW� SDV� HQ� SHUPDQHQFH� j� VD� FDSDFLWp� GH�

UpWHQWLRQ�� (Q� SOXV�� HOOH� HVW� FRQVLGpUpH� YDULDEOH� SHQGDQW� OD� SpULRGH� GH� YpJpWDWLRQ�� (OOH� HVW�

GRQQpH�SDU�O¶H[SUHVVLRQ�FL�GHVVRXV���

ࡹࢀࡱ ૙ࢀࡱ�Fࡷ� 

$YHF�������.F���OH�FRHIILFLHQW�FXOWXUDO���

(7���eYDSRWUDQVSLUDWLRQ�SRWHQWLHOOH�GH�UpIpUHQFH�

,9������(YDSRWUDQVSLUDWLRQ�SRWHQWLHOOH�RX�GH�UpIpUHQFH���(73�RX�(7�� �

&
HVW� O
pYDSRWUDQVSLUDWLRQ�PD[LPDOH� �F�j�G�� � OH� VRO� HVW� j� VD� FDSDFLWp� GH� UHWHQWLRQV�� G
XQ�

JD]RQ� UDV� FRXYUDQW� FRPSOqWHPHQW� OH� VRO� �WRQGX� j� ��� FP��� ELHQ� DOLPHQWp� HQ� HDX�� HQ� SKDVH�

DFWLYH�GH�FURLVVDQFH�HW�VLWXp�DX�VHLQ�G
XQH�SDUFHOOH�VXIILVDPPHQW�pWHQGXH�

(Q�FH�TXL�FRQFHUQH�OHV�PpWKRGHV�HPSLULTXHV�GH�FDOFXO�GH�O¶(7��

RQ�SHXW�FLWHU�SOXVLHXUV�IRUPXOHV�GRQW�OHV�SULQFLSDOHV�VRQW��

� )RUPXOH�GH�7KRUQWKZDLWH������� �

� )RUPXOH�GH�3HQPDQ �

� )RUPXOH�GH�%ODQH\� &ULGGOH������� �

� )RUPXOH�GH�7XUF������� �

� 3HQPDQ�HW�0RQWHLWK�PRGLILpH�
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'DQV� QRWUH� pWXGH�� OH� FDOFXO� GHV� EHVRLQV� HQ� HDX� GHV� FXOWXUHV� D� pWp� HIIHFWXp� j� O¶DLGH� GX�

ORJLFLHO�&523:$7����� TXL�SHUPHW�O¶pYDOXDWLRQ�GH�O¶pYDSRWUDQVSLUDWLRQ�GH UpIpUHQFH��(7����

VHORQ� OD� PpWKRGH� 3HQPDQ� HW� 0RQWHLWK� PRGLILpH�� R�� QRXV� DYRQV� LQWURGXLW� OHV� GRQQpHV�

PHQVXHOOHV�GH�OD�VWDWLRQ�GH�2XDUJOD �

�7HPSpUDWXUH���/HV�WHPSpUDWXUHV�PLQLPDOHV�HW�PD[LPDOHV�PHQVXHOOHV �

�+XPLGLWp�GH�O¶DLU���O¶KXPLGLWp�UHODWLYH�GH�O¶DLU H[SULPpH�HQ�SRXUFHQWDJH���� �

�,QVRODWLRQ�MRXUQDOLqUH���GRQQpH�HQ�KHXUHV�G¶LQVRODWLRQ �

�9LWHVVH�GH�YHQW���/D�YLWHVVH�GX�YHQW�SHXW�rWUH�LQWURGXLWH�HQ�NP�MRXU�

7DEOHDX�,9�����(YDSRWUDQVSLUDWLRQ�GH�UpIpUHQFH��(7R��

2Q�UHPDUTXH�TXH�O
pYDSRWUDQVSLUDWLRQ�GH�UpIpUHQFH�(7R�HVW�pOHYp�GDQV�OD�SpULRGH�G¶pWp���

MXLQ�MXLOOHW�$RXW��HW�DWWHLQW�����PP�MRXU�SRXU�OH�PRLV�GH�MXLOOHW��F
HVW�j�GLUH�OH�EHVRLQ�HQ�HDX�

GHV�FXOWXUHV�DXJPHQWHQW�GDQV�FHWWH�SpULRGH�
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,9����&DOFXO�GH�OD�SOXLH�HIILFDFH��

/D�SOXLH�HIILFDFH�HVW�GpILQLH FRPPH�pWDQW� OD� IUDFWLRQ�GHV�SOXLHV�GLVSRQLEOHV�DX[�SODQWHV�

DSUqV�pOLPLQDWLRQ�GHV�SHUWHV�SDU�SHUFRODWLRQ�HW�pYDSRWUDQVSLUDWLRQ��&¶HVW�OD�SOXLH�HIIHFWLYHPHQW�

UHWHQXH�GDQV�OD�]RQH�UDFLQDLUH�

,O�HVW�GLIILFLOH�G¶pYDOXHU� OHV�SOXLHV�HIILFDFHV�VDQV�DYRLU� UHFRXUV�j�GHV�PHVXUHV�HIIHFWXpHV�

SHQGDQW� GH� ORQJXHV� SpULRGHV� VXU� GLIIpUHQWV� HQGURLWV�� 3DU� FRQVpTXHQW�� HQ� O¶DEVHQFH� GH� WHOOHV�

GRQQpHV�� QRXV� XWLOLVHURQV� FRXUDPPHQW� GHV� PpWKRGHV� H[SpULPHQWDOHV�� FDV� GH� OD� PpWKRGH�

SURSRVpH�HW�UHFRPPDQGpH�SDU�OD�)$2�DGRSWpH�SRXU�QRWUH�SURMHW�

3RXU���3PR\������PP�PRLV�����3HII  �3PR\�$��������

$YHF����3HII���SOXLH�DQQXHOOH�HIILFDFH�HQ��PP�PRLV���

3PR\���SOXLH�PR\HQQHV�HQ��PP�PRLV��

$���FRHIILFLHQW�HVWLPp�j�����

7DEOHDX�,9�� �/HV�SOXLHV�HIILFDFHV�SRXU�FKDTXH�PRLV�HQ�PP�

6 2 1 ' - ) 0 $ 0 - - $

3PR\�PP� ���� ���� ��� ��� ���� ����� ���� ���� ���� ���� ��� ����

3HII�PP� ����� ����� ���� ��� ����� ����� ����� ����� ����� ����� ���� �����

,O� HVW� j� QRWHU� TXH� GDQV� OH� FDV� R�� OD� SOXLH� HIILFDFH� HVW� LQIpULHXUH� j� �� PP�� HOOH� HVW�

DXWRPDWLTXHPHQW�UHPLVH�j�]pUR��3HII� ����

,9���2FFXSDWLRQ�GHV�VROV��

/H�SpULPqWUH�HVW�GpOLPLWp�DX�VHLQ�GH�WHUUDLQV�LQRFFXSpV�SDU�XQH�SRSXODWLRQ�VpGHQWDLUH�HW�QH�

SUDWLTXDQW� XQH� TXHOFRQTXH� FXOWXUH�� &H� VRQW� GHV� WHUUDLQV� GH� SDUFRXUV� SUpVDKDULHQ�

SULQFLSDOHPHQW�

&HV� WHUUHV� LQH[SORLWpHV� SDU� GHV� RFFXSDWLRQV� DUWLILFLHOOHV�� RIIUHQW� GRQF� GHV� SRVVLELOLWpV�

FHUWDLQHV�SRXU�XQH�PLVH�HQ�YDOHXU��PDLV�XQLTXHPHQW�SDU�XQ�V\VWqPH�FXOWXUDOH�HQ�LUULJXp�

$YDQW�G¶pYDOXHU�OHV�EHVRLQV�HQ�HDX�GHV�FXOWXUHV�GH�OD�]RQH�G¶pWXGH��LO�IDXW�G¶DERUG�GpILQLU�

O¶RFFXSDWLRQ� HW� OD� UpSDUWLWLRQ� FXOWXUDOH� GDQV� OH� SpULPqWUH�� HQ� WHQDQW� FRPSWH� GHV� GLIIpUHQWHV�

FRQWUDLQWHV�



&KDSLWUH�,9� (WXGH�GHV�EHVRLQV�HQ�HDX�GHV�FXOWXUHV

��

/H�FKRL[�GHV�FXOWXUHV�j�PHWWUH�HQ�SODFH�GRLW�FRwQFLGHU�DYHF�OHV�FULWqUHV�VXLYDQW��

�/HV�FRQGLWLRQV�FOLPDWLTXHV�GH�OD�UpJLRQ �

�/D�TXDOLWp�HW�GLVSRQLELOLWp�GH�O¶HDX�G¶LUULJDWLRQ �

�/¶DSWLWXGH�FXOWXUDOH�GHV�VROV�EDVpH�VXU�O¶pWXGH�SpGRORJLTXH�

3RXU�QRWUH�SpULPqWUH�OH�FKRL[�GHV�FXOWXUHV�V¶HVW�EDVp�FRPPH�VXLW��

7DEOHDX ,9�����5pSDUWLWLRQ�GHV�FXOWXUHV�GDQV�OH�SpULPqWUH

0(5'$�'-$','$������KD

&XOWXUHV � 1EU�GH�SDUFHOOH 6XSHUILFLH�WRWDO��KD�

3DOPLHU ��

���

���
2OLYLHU �� ���
PDUDLFKqUHV�HQ�SOHLQ�FKDPS �� ���
PDUDLFKDJH�VRXV�VHUUHV �� ���
FpUpDOLqUHV�IRXUUDJqUHV �� ���
6RPPH ���

/H�UHVWH�GH�OD�VXUIDFH�WRWDOH��VRLW���KD��VHUD�GHVWLQpV�DX[�HVSDFHV�GH�VHUYLWXGHV�VRXV�IRUPH�

GH�SLVWHV�DJULFROHV�j�O
LQWpULHXU�HW�j�O
H[WpULHXU�GX�SpULPqWUH��j�OD�SURWHFWLRQ��PLVH�HQ�SODFH�GH�

EULVH�YHQWV��DLQVL�TX
DX[�pTXLSHPHQWV�K\GUDXOLTXHV�

,9���/HV�FXOWXUHV�HQYLVDJHDEOH �

$ILQ�GH�TXDQWLILHU�OHV�EHVRLQV�HQ�HDX�GHV�FXOWXUHV��LO�IDXW�pWXGLHU�HW�SUpYRLU�O¶pYROXWLRQ�GH�

OD�UpSDUWLWLRQ�FXOWXUDOH�GH�OD�VLWXDWLRQ�H[LVWDQWH�HW�FHOOH�SURMHWpH�GDQV�OH�SpULPqWUH��3RXU�FHOD�RQ�

D� SURSRVp� O
LQVWDOODWLRQ� GX �� 3DOPLHU� GDWWLHU�� O
2OLYLHU�� GHV� FXOWXUHV� DQQXHOOHV� FpUpDOLqUHV�

IRXUUDJqUHV�HW�OHV�FXOWXUHV�PDUDLFKqUHV�HQ�LUULJXpHV�VHORQ�XQ�DVVROHPHQW�ELHQQDO�

$��3DOPLHU�GDWWLHU ��

/HV�FRQGLWLRQV�FOLPDWLTXHV�ORFDOHV�VRQW�IDYRUDEOHV�j�O
pJDUG�GH�OD�FXOWXUH�GX�SDOPLHU�GDWHU�

�WHPSpUDWXUHV�� IDYRUDEOHV� j� VRQ� F\FOH� YpJpWDWLI�� KXPLGLWp� PR\HQQHPHQW� IDLEOH�� SOXLHV�

WRUUHQWLHOOHV� SHX� IUpTXHQWHV�� GXUpH� G
HQVROHLOOHPHQW� VXIILVDQWH��� $LQVL� TXH� OH� SpULPqWUH� HVW�
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��

FRQVWLWXp� GH� VROV� TXL� V
\� SUrWHQW� j� OD� SODQWDWLRQ� GX� SDOPLHU� GDWWLHU� �SHUPpDELOLWp�� TXDOLWp�

SULPRUGLDOH�GX�VRO�G
XQH�SDOPHUDLH��

%��/¶ROLYLHU��

/HV� VROV� GH� FH� SpULPqWUH� VHPEOHQW� SUpVHQWHU� XQH� ERQQH� DSWLWXGH� SRXU� O
DUERULFXOWXUH�

IUXLWLqUH��QRWDPPHQW�O
ROLYLHU�

/¶ROLYLHU� V
DGDSWH� j� XQH� JUDQGH� YDULpWp� GH� VROV�� ,O� SUpVHQWH� XQH� ERQQH� WROpUDQFH� DX�

FDOFDLUH�HW�SHXW�VXSSRUWHU�OHV�EDVVHV�HW�KDXVVHV�WHPSpUDWXUHV�

&��/HV�FXOWXUHV�IRXUUDJqUHV�HW�FpUpDOLqUHV��

/HV�FXOWXUHV� IRXUUDJqUHV�HW�FpUpDOLqUHV�VRQW� WUqV� LQWpUHVVDQWHV�SRXU� OHV�FRQFHVVLRQQDLUHV�

RX� LQYHVWLVVHXUV� HW� FH�� j� WUDYHUV� OHV� PXOWLSOHV� DYDQWDJHV� TX¶HOOHV� RIIUHQW�� HW� DXVVL� HOOHV�

V¶DGDSWHQW�ELHQ�D�QRWUH�SpULPqWUH��

/HV�HVSqFHV�GH�FXOWXUHV�DQQXHOOHV�SURSRVpHV��VRQW��O¶RUJH HW�OH EOp�

'��/HV�FXOWXUHV�PDUDLFKqUHV��

/
H[SORLWDWLRQ�GHV�FXOWXUHV�PDUDLFKqUHV�j�OD�IRLV��WUqV�EpQpILTXHV��WUqV�UHQWDEOHV�HW�VRQW�

WUqV�LQWpUHVVDQWHV�SRXU�OHV�FRQFHVVLRQQDLUHV�HW�FH��j�WUDYHUV�OHV�PXOWLSOHV�DYDQWDJHV�TX
HOOHV�

RIIUHQW�FRPPH�OD�WROpUDQFH�DX[�VHOV��FHUWDLQHV�HVSqFHV�WROqUHQW�MXVTX
j���J�O�VDQV�TX
LO�\�DLW�

G
LQFLGHQFHV�VXU�OHV�UHQGHPHQWV��

/HV� SRVVLELOLWpV� GH� OHV� SUDWLTXHU� WRXWH� O
DQQpH� DX� QLYHDX� GH� OD� ]RQH� VRQW� LPSRUWDQWHV��

JUkFH� j� OHXU� F\FOH� FRXUW� QH� GpSDVVDQW� SDV� �� PRLV�� HW� DX[� WHPSpUDWXUHV� IDYRUDEOHV� VXU� XQH�

SpULRGH�DVVH]�ORQJXH�GH�O¶DQQpH�

/HV�FXOWXUHV�PDUDvFKqUHV�UHWHQXH�HVW���OD�WRPDWH�

,9�����$VVROHPHQW�HW�URWDWLRQ�GHV�FXOWXUHV�

3RXU� PLHX[� YDORULVHU� HW� SUpVHUYHU� OHV� UHVVRXUFHV� GX� VRO�� QRXV� DYRQV� SULV� HQ�

FRQVLGpUDWLRQ�XQ�DVVROHPHQW�GH�FXOWXUHV��

/D�UpSDUWLWLRQ GHV�FXOWXUHV�GDQV�OH�SpULPqWUH�HVW�GpWDLOOpH�FRPPH�VXLW �
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��

7DEOHDX��,9����/¶DVVROHPHQW�ELHQQDO�HW�OD�URWDWLRQ�GHV�FXOWXUHV�

�
qUH

DQQpH �
qPH

DQQpH
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3DOPLHU�GDWWLHU 3DOPLHU�GDWWLHU

/¶ROLYLHU /¶ROLYLHU

%Op 2UJH

2UJH 7RPDWH

7RPDWH %Op

,9����/D�UpVHUYH�IDFLOHPHQW�XWLOLVDEOH��5)8���

/D� UpVHUYH�XWLOH�F¶HVW� OD�TXDQWLWp�G¶HDX�FRQWHQXH�GDQV� OD� WUDQFKH�GH�VRO�H[SORUpH�SDU� OHV�

UDFLQHV��HQWUH�OH�SRLQW�GH�UHVVXDJH�HW�OH�SRLQW�GH�IOpWULVVHPHQW��0DLV�OHV�SODQWHV�D\DQW�G¶DXWDQW�

SOXV�GH�PDO�j�H[WUDLUH�O¶HDX�TXH�O¶KXPLGLWp�V¶DSSURFKH�GX�SRLQW�GH�IOpWULVVHPHQW��RQ�QRPPH�

5pVHUYH�)DFLOHPHQW�8WLOLVDEOH��5)8��

'DQV�QRWUH�FDV�OD�5)8� ��FDU��(70�!!!�3HII�

(W�GRQF �

%� �(70�

%� �(7��
�.F�
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��

7DEOHDX��,9���&DOFXO�GHV�EHVRLQV�HQ�HDX�GHV�FXOWXUHV��DYDQW�OHVVLYDJH��

,9����/H�FDOFXO�GX�OHVVLYDJH �

2Q�D�XQ�ULVTXH�WUqV�pOHYp�GH�VDOLQLWp�F¶HVW�SRXU�oD�TXH�OH�FDOFXO�GX�OHVVLYDJH�HVW�

QpFHVVDLUH�����������

,Z �%QHW����/5�

$YHF������������,Z���EHVRLQ�YpJpWDWLRQ��OHVVLYDJH �

&XOWXUHV�

0RLV 6 2 1 ' - ) 0 $ 0 - - $

3HII� � � � � � � � � � � � �
(7��
PP�M

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

(7�
PP�PRLV

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

3DOPLHU���������

.F�
�3DOPLHU�

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

(70�
PP�PRLV

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

2OLYLHU�����������.F��2OLYLHU� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

(70�
PP�PRLV

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

%Op
.F
�EOp�

��� ��� ��� ���� ���� ���� ����

(WF�
PP�PRLV

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

2UJH

.F
�2UJH�

��� ���� ���� ���� ���� ����

(WF�
PP�PRLV

����� ����� ����� ����� ������ �����

7RPDWH
.F�

�7RPDWH�
��� ���� ���� ��� ���

(WF�
PP�PRLV

����� ����� ��� �����
�����
�

7RWDOH

%HVRLQ�
PP�PRLV

������ �����
�����
�

�����
�

�����
�

�����
�

����� �����
�����
�

�����
�

������ ������

%HVRLQ�
�P��KD�

������ ����
�����
�

�����
�

�����
�

�����
�

���� ����
�����
�

�����
�

������ ������
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%QHW ��EHVRLQ�HQ�FXOWXUHV�DYDQW�OHVVLYDJH �

/5��OD�IUDFWLRQ�OHVVLYDQWH�

/5 �
࢝࢏ࢋ࡯

૞࢝࢏ࢋ࡯ି࢙ࢋ࡯

&HLZ���&RQGXFWLYLWp�pOHFWULTXH�GH�O¶HDX�G¶LUULJDWLRQ ������GV�FP���

&HV���&RQGXFWLYLWp�pOHFWULTXH�GX�VRO ����GV�FP����

8QH�GRVH�GH�OHVVLYDJH�GH�����DX�FRXUV�GHV�LUULJDWLRQV�HVW�REOLJDWRLUH�

7DEOHDX�,9�����/HV�EHVRLQV�HQ�HDX�GHV�FXOWXUHV�DSUqV�OHVVLYDJH�

3DOPLHU ����� ����� ���� ���� ���� ���� ����� ����� ����� ����� ����� �����

2OLYLHU ����� ����� ���� ���� ���� ���� ����� ����� ����� ����� ����� �����

%Op ���� ���� ���� ���� ����� ����� �����

2UJH� ���� ���� ���� ���� ����� ����

7RPDWH ���� ���� ����� ����� �����

,Z

0P�PRLV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

,9����&DOFXO�GX�GpELW�VSpFLILTXH��

/HV� GpELWV� VSpFLILTXHV� VRQW� GpILQLV� G¶DSUqV� OHV� EHVRLQV� HQ� HDX� GH� FKDTXH� FXOWXUH�� j�

SDUWLU�GH�OD�UpSDUWLWLRQ�FXOWXUDOH��/D�GRVH�G¶DUURVDJH�GH�OD�FRQVRPPDWLRQ�GH�SRLQWH�HVW�GRQQpH�

VRXV� IRUPH� GH� GpELW� SHUPDQHQW� IRXUQL� ��� KHXUHV� VXU� ��� DILQ� G¶DVVXUHU� OHV� EHVRLQV� GH� OD�

FRQVRPPDWLRQ�PHQVXHOOH��/HV�GpELWV�VSpFLILTXHV�VRQW�GpILQLV�SDU�OD�IRUPXOH�VXLYDQWH����

ࢗ ൌ
࢓࡮

࢏ࡱൈ࢚ൈ૜ǡ૟ൈࢀ
�O�V�KD�

$YHF��

� %���%HVRLQ�PHQVXHO�PD[LPXP�QHW��PRLV�GH�SRLQWH���H[SULPp�HQ�Pñ�KD��
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� 7���7HPSV�G¶LUULJDWLRQ�SDU�MRXU��SULV�pJDOH�j����K�MRXU��

� W������1RPEUH�GH�MRXUV�GX�PRLV�G¶LUULJDWLRQ��H[SULPpH�HQ�MRXU�����MUV���

� (L � (IILFLHQFH�G
LUULJDWLRQ� ����

$�1 �࢙ࢗ�  �
ଶ଼଻଻

ଷଵൈଶ଴ൈଷǡ଺ൈ଴ǡଽ
�

TV ࢒�������  �࢙ ��ࢇࢎ�

4XL�HVW�LQIpULHXU�j�����O�V�KD���GRQF�OH�FKRL[�GH�FH�GpELW�UHVWH�YDODEOH�

,9�����/H�GpELW�FDUDFWpULVWLTXH��

/H�FDOFXO�GHV�GpELWV�FDUDFWpULVWLTXHV�SHUPHW�GH�GpILQLU�OH�GpELW�PD[LPXP�TXH�OH�V\VWqPH�

GH� GHVVHUWH� DXUD� j� IRXUQLU� SRXU� O¶LUULJDWLRQ� GH� FKDTXH� SDUFHOOH�� GpWHUPLQp� HQ�PXOWLSOLDQW� OH�

GpELW�GH�SRLQWH�SDU OD�VXUIDFH�DJULFROH�XWLOH��YRLU�OD�IRUPXOH�VXLYDQWH����������������������

4FDU �TV��6

TV���GpELW�VSpFLILTXH�GH�PRLV�GH�SRLQWH�HQ��O�V�KD�

6���OD�VXSHUILFLH�WRWDOHV�j�LUULJXHU� �����KD

$�1����4FDU� �����î����

4FDU� ���������O�V�

,9����&RQFOXVLRQ�

/HV�HIIHWV�FRPELQpV�GH�OD�WHPSpUDWXUH��OD�IRUWH�LQVRODWLRQ��OD�IDLEOHVVH�GH�O
KXPLGLWp�HW�OH�

YHQW�FKDXG�HW�VHF�DVVH]�IUpTXHQW�IRQW�TXH�OH�SRXYRLU�pYDSRUDQW�HVW�pOHYp��FH�TXL�VH�WUDGXLW�SDU�

XQH�(73�LPSRUWDQWH���

'DQV� FH� FKDSLWUH�� QRXV� DYRQV� DERUGp� OHV� EHVRLQV� HQ� HDX� GHV� FXOWXUHV� GX� SpULPqWUH� GH�

0(5'$�'-$','$�FH�TXL�QRXV�D�SHUPLV�G¶DWWHLQGUH��GHX[�REMHFWLIV�SULQFLSDX[��

�'¶DERUG� O¶HVWLPDWLRQ� GX� GpELW� VSpFLILTXH� GH� QRWUH� SpULPqWUH� TXL� LQWHUYLHQW� GDQV� OH�

GLPHQVLRQQHPHQW�GX�UpVHDX�G¶LUULJDWLRQ��HW�FHOD�YX�OHV�SULQFLSDOHV�VSpFXODWLRQV�DJULFROHV�HW�OHV�

FRQWUDLQWHV�DJURQRPLTXHV��HQ�WHQDQW�FRPSWH�GH�OD�FXOWXUH�OD�SOXV�H[LJHDQWH��

�/¶HVWLPDWLRQ�GHV�YROXPHV�G¶HDX�G¶LUULJDWLRQ�QpFHVVDLUHV�GX�SpULPqWUH��9X� OD� VXSHUILFLH�

GX�SpULPqWUH��
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��

&+$3,75(�9��7(&+1,48(6�'¶,55,*$7,21

9����,QWURGXFWLRQ��

/¶LUULJDWLRQ�HVW� O
RSpUDWLRQ�FRQVLVWDQW�j�DSSRUWHU�DUWLILFLHOOHPHQW�GH� O¶HDX�j�GHV�YpJpWDX[�

FXOWLYpV�SRXU�HQ�DXJPHQWHU�OD��SURGXFWLRQ��HW�SHUPHWWUH�OHXU�GpYHORSSHPHQW�QRUPDO�HQ�FDV�GH�

GpILFLW� G
HDX� LQGXLW� SDU� XQ� GpILFLW� SOXYLRPpWULTXH�� XQ� GUDLQDJH� H[FHVVLI� RX� XQH� EDLVVH� GH�

QDSSH��HQ�SDUWLFXOLHU�GDQV�OHV�]RQHV�DULGHV�

2Q�SHXW�GLVWLQJXHU�SOXVLHXUV�WHFKQLTXHV�HW�V\VWqPHV�G¶LUULJDWLRQ��TXL�VH�VRQW�GpYHORSSpHV�

j�WUDYHUV�OH�PRQGH�HW�OHV�FLYLOLVDWLRQV�

9����/HV�GLIIpUHQWHV�WHFKQLTXHV�G¶LUULJDWLRQ�

/HV�WHFKQLTXHV�G¶DUURVDJHV�SHXYHQW�rWUH�UHJURXSpHV�HQ�WURLV�FODVVHV�VRLW��

� /¶LUULJDWLRQ�GH�VXUIDFH

� /¶LUULJDWLRQ�SDU�DVSHUVLRQ

� /¶LUULJDWLRQ�ORFDOLVpH�RX�PLFUR�LUULJDWLRQ

9������/¶LUULJDWLRQ�GH�VXUIDFH��

/¶LUULJDWLRQ�GH�VXUIDFH�UHJURXSH�O¶HQVHPEOH�GHV�WHFKQLTXHV�G¶DUURVDJH�GDQV�OHVTXHOOHV�OD�

UpSDUDWLRQ�GH� O¶HDX�j� OD� SDUFHOOH� VH� IDLW� HQWLqUHPHQW� j� O¶DLU� OLEUH�SDU� VLPSOH� pFRXOHPHQW j� OD�

VXUIDFH� GX� VRO�� /D� UpSDUWLWLRQ� GH� O¶HDX� HVW� DVVXUpH� JUkFH� j� OD� WRSRJUDSKLH� GX� WHUUDLQ�� HW� DX[�

SURSULpWpV�K\GULTXHV�GX�VRO��UXLVVHOOHPHQW��LQILOWUDWLRQ��HW�FDSLOODULWp���2Q�GLVWLQJXH��

D� ,UULJDWLRQ�SDU�UXLVVHOOHPHQW�RX�SDU�SODQFKH��

'DQV� FHWWH� WHFKQLTXH�� RQ� GLYLVH� OD� VXUIDFH� j� LUULJXHU� HQ� EDQGHV� UHFWDQJXODLUHV� SULVH� GDQV� OH�

VHQV�GH�OD�SOXV�JUDQGH�SHQWH��(Q�JpQpUDO��OD�ORQJXHXU�GHV�SODQFKHV�YDULH�GH����j����P��HW�OHXU�

ORQJXHXU�GH����j�����P��FH�W\SH�G¶LUULJDWLRQ�HOOH�FRQYLHQW�OH�PLHX[�DX[�SHQWHV� LQIpULHXUHV�j�

������/HV�VROV�FRQYHQDQW�OH�PLHX[�j�FHWWH�WHFKQLTXH�VRQW�OHV�VROV�PR\HQQHPHQW�ILOWUDQWV�

/¶LUULJDWLRQ� SDU� SODQFKHV� V¶DSSOLTXH� DX[� FXOWXUHV� WHOOHV� TXH� OHV� SUDLULHV�� OHV� FpUpDOHV� HW� OHV�

YHUJHUV�
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/HV�DYDQWDJHV�GH�O¶LUULJDWLRQ�SDU�SODQFKH��

� /HV��LQYHVWLVVHPHQWV�SRXU�O¶pTXLSHPHQW�VRQW��SHX�pOHYpV �

� SRVVLELOLWp�GH�OHVVLYDJH��VDQV�ULVTXHV��G¶pURVLRQ �

�0DWpULHO��G¶LUULJDWLRQ��DVVH]��VLPSOH�


/HV�LQFRQYpQLHQWV �

� 7HPSV��G¶LUULJDWLRQ��LPSRUWDQW �

� 1pFHVVLWp��GH�QLYHOOHPHQW��HW�VRQ��HQWUHWLHQ �

� 3HUWHV�LPSRUWDQWHV�G¶HDX�

E���/¶LUULJDWLRQ�j�OD�UDLH �

&RQVLVWH� j� DPHQHU� O¶HDX� j� OD� SODQWH�� SDU� XQH� VpULH� SOXV� DX� PRLQV� GHQVH� �HVSDFHPHQW�

G¶HQYLURQ������j���P���GH�SHWLWV�IRVVpV�j�FLHO�RXYHUW�j�SHQWH�IDLEOH�PDLV�UpJXOLqUH�

/HV�UDLHV�VRQW�WUDFpHV�VXLYDQW OD�OLJQH�GH�SOXV�JUDQGH�SHQWH�GX�WHUUDLQ�SRXU�GHV�SHQWHV����

������3RXU�GHV�SHQWHV�!�������/HV�UDLHV�VRQW�RULHQWpHV�REOLTXHPHQW�SDU�UDSSRUW�j�OD�OLJQH�GH�

SOXV�JUDQGH�SHQWH�

/¶DUURVDJH�j�OD�UDLH�VH�SUDWLTXH�VXU�OHV�WHUUDLQV�G¶HQYLURQ�������j�������GH�SHQWH�HW�FRQYLHQW�

j WRXWHV�OHV FXOWXUHV GH FpUpDOHV�

&HWWH� WHFKQLTXH� H[LJH� XQH� PDLQ� G¶°XYUH� DERQGDQWH� HW� TXDOLILpH� SRXU� OD� FRQGXLWH� GHV�

DUURVDJHV��/¶HIILFLHQFH�GHV�DUURVDJHV�WHOOH�TX¶HOOH�HVW�FRQVWDWpH�SHXW�VH�VLWXHU�HQWUH������HW�����

��

F�� /¶LUULJDWLRQ�SDU�VXEPHUVLRQ��

'DQV��FHWWH��WHFKQLTXH���O¶HDX��VXEPHUJH�OH��WHUUDLQ��HW��V¶\��LQILOWUH���'DQV��OD��SUDWLTXH��GH��

OD� VXEPHUVLRQ�� O¶HDX� HVW� DSSRUWpH� HW� UpSDQGXH� DXVVL� YLWH� TXH� SRVVLEOH� VXU� O¶HQVHPEOH� GH� OD�

SDUFHOOH�j� LUULJXHU�DYDQW� OD�SKDVH�G¶LQILOWUDWLRQ�SURSUHPHQW�GLWH��/D�WHFKQLTXH�GH�VXEPHUVLRQ�

V¶DSSOLTXH� GH� SUpIpUHQFH� HQ� WHUUDLQV� SUHVTXH� SODWV� �PRLQV� GH� ���� �GH� SHQWH��� &H� V\VWqPH�

G¶LUULJDWLRQ� HVW� HPSOR\p� JpQpUDOHPHQW� GDQV� OHV� UL]LFXOWXUHV�� /¶HIILFLHQFH� GH� OD� WHFKQLTXH�

G¶LUULJDWLRQ�HQ�VXEPHUVLRQ�VH�VLWXH�HQWUH����HW������



&KDSLWUH�9 7HFKQLTXHV�G¶LUULJDWLRQ

��


/HV�DYDQWDJHV�GH�O¶LUULJDWLRQ�SDU�VXEPHUVLRQ�

� 'HVWUXFWLRQ��GHV�DGYHQWLFHV �

� 3URWpJp�FRQWUH�OH�JHO�


OHV�LQFRQYpQLHQWV �

� 7DVVHPHQW��GX�VRO �

� 'LPLQXWLRQ��GH�OD�SRURVLWp�G¶R��GLPLQXWLRQ�GH�OD�SHUPpDELOLWp �

� 1pFHVVLWH��G¶DVVDLQLVVHPHQW �

�0DQTXH��G¶DpUDWLRQ�

9������/¶LUULJDWLRQ�SDU�DVSHUVLRQ��

(Q� LUULJDWLRQ�SDU� DVSHUVLRQ�� O¶HDX�SDUYLHQW� DX[�FXOWXUHV� VRXV� IRUPH�GH� JRXWWHV�GH�SOXLH��

JUkFH� j� � O¶XWLOLVDWLRQ� GH� GLYHUV� DSSDUHLOV� GH� SURMHFWLRQ�� DOLPHQWpV� VRXV� SUHVVLRQ�� 3RXU� FHWWH�

WHFKQLTXH�G¶LUULJDWLRQ�DXFXQ�QLYHOOHPHQW�GH� OD� VXUIDFH�Q¶HVW�QpFHVVDLUH��&HSHQGDQW�� OD�SHQWH�

JpQpUDOH�GX�VRO�QH�GRLW�SDV�HQ�SULQFLSH�GpSDVVHU�����SRXU�OHV�PDFKLQHV�j�LUULJXHU��3RXU�FH�TXL�

HVW�GH�W\SH�GH�VRO��O¶LUULJDWLRQ�SDU�DVSHUVLRQ�V¶DGDSWH�j�WRXV�OHV�W\SHV�GH�VROV�D\DQW�XQH�ERQQH�

FDSDFLWp�G¶LQILOWUDWLRQ��,�!���PP��K�SRXU�VROV�SHX�SHUPpDEOHV��MXVTX¶j��,������PP��K�SRXU�VROV�

SHUPpDEOHV���/¶LUULJDWLRQ��SDU�DVSHUVLRQ�SUpVHQWH�XQH�ERQQH�HIILFLHQFH�VLWXpH�HQWUH�����j�����

HVVHQWLHOOHPHQW�HQ�IRQFWLRQ�GH�OD�WHFKQLTXH�G¶DVSHUVLRQ�XWLOLVpH�

/¶LUULJDWLRQ� SDU� DVSHUVLRQ� HVW� XWLOLVpH� SRXU� O¶DUURVDJH� GHV� FXOWXUHV� OHV� SOXV� GLYHUVHV� ��

)RXUUDJqUHV��PDUDvFKqUHV��FpUpDOHV��YHUJHUV��YLJQH��HWF�


/HV�DYDQWDJHV�GH�O¶LUULJDWLRQ�SDU�DVSHUVLRQ �

�1H�QpFHVVLWH�DXFXQ�DPpQDJHPHQW SUpDODEOH�GH�OD�VXUIDFH�j�LUULJXHU�

�$XJPHQWDWLRQ�GX�FRHIILFLHQW�G¶XWLOLVDWLRQ�GHV�WHUUHV�

�3HUPHW�XQH�pFRQRPLH�G¶HDX�LPSRUWDQWH�

�1pFHVVLWH�PRLQV�GH�PDLQ�G¶°XYUH�

�3RVVLELOLWp�G¶DXWRPDWLVDWLRQ�GX�V\VWqPH�



&KDSLWUH�9 7HFKQLTXHV�G¶LUULJDWLRQ

��


/HV�LQFRQYpQLHQWV �

�&R�W�WUqV�pOHYp��SUL[�G¶DFKDW�GX�PDWpULHO�WUqV�LPSRUWDQW��

�8QH��pYDSRUDWLRQ�LQWHQVH�VL�OHV�JRXWWHV��G¶HDX��VRQW��ILQHV�

�7DVVHPHQW�GX�VRO�

�)DYRULVH�OH�GpYHORSSHPHQW�GHV�PDXYDLVHV�KHUEHV�

�/¶KRPRJpQpLWp�GH�O¶DUURVDJH�HVW�GpJUDGpH�VL�OD�YLWHVVH�GH�YHQW�HVW�LPSRUWDQWH�

9��������&DUDFWpULVWLTXHV�GH�O¶LUULJDWLRQ�SDU�DVSHUVLRQ��

/H� UpVHDX�G¶LUULJDWLRQ�SDU�DVSHUVLRQ�HVW�XQ� UpVHDX�GH�GLVWULEXWLRQ�G¶HDX�FDUDFWpULVpH�SDU�

XQH� VWUXFWXUH� GH� FDQDOLVDWLRQV� VRXV� SUHVVLRQ�� HQWHUUpH� DOLPHQWDQW� XQ� HQVHPEOH� GH� ERUQHV�

G¶LUULJDWLRQ� VXU� OHVTXHOOHV� VH�JUHIIHQW� OHV� LQVWDOODWLRQV�PRELOHV�G¶LUULJDWLRQ�SDU� DVSHUVLRQ��/D�

IRQFWLRQ�G¶XQ�UpVHDX�G¶LUULJDWLRQ�HVW�SULQFLSDOHPHQW�DJURpFRQRPLTXH�

$��ERUQH�G¶LUULJDWLRQ��

/HV�UpVHDX[�PRELOHV�VRQW�EUDQFKpV�VXU�GHV�ERUQHV�G¶LUULJDWLRQ�SLTXpHV�VXU� OHV�FRQGXLWHV�

GH�GLVWULEXWLRQ��XQH�ERUQH�SHXW�rWUH�SLTXpH�G¶XQH�SULVH�

%��OD�FDQDOLVDWLRQ��

��FDQDOLVDWLRQ�SULQFLSDOH��

(OOH� HVW� JpQpUDOHPHQW� HQWHUUpH� SRXU� GHV� GLDPqWUHV� GH� SOXV� GH� ���PP� HW� SHXW� � rWUH�

FRQVWLWXpH�GH�PpWDX[�GLIIpUHQWV� �� IRQWH�� DFLHU��RX� OHV�PDWLqUHV�SODVWLTXHV� �39&��3(���GH�QRV�

MRXUV�OHV�FRQGXLWHV�HQ�IRQWH�HW�HQ�39&�VRQW�OHV�SOXV�XWLOLVpHV�

��OHV�SRUWH�UDPSHV��

,OV� VRQW� HQ�JpQpUDO� VXSHUILFLHOV� HW�PRELOHV�� HW� VRQW� LQVWDOOpV� VRXYHQW�SRXU� OD�GXUpH�GH� OD�

FDPSDJQH�G¶LUULJDWLRQ��LOV�VRQW�HQ�PDWLqUHV�GLIIpUHQWHV��DFLHU�JDOYDQLVp��HQ�DOOLDJH�OpJHU��HQ�3(�

HW� 39&��� LOV� VRQW� pTXLSpV� GH� UDPSHV�� OHV� GLDPqWUHV� OHV� SOXV� XWLOLVpV��$OXPLQLXP�� HW� DOOLDJH��

������������������������DYHF�GHV�GLPHQVLRQV�SRXU�O¶DFLHU�JDOYDQLVp��GH���PP����PP����PP�
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��

��/HV�UDPSHV��

&H�VRQW�GHV�WX\DX[�OpJHUV�TXL�SRUWHQW�OHV�DVSHUVHXUV��LOV�VRQW�VXSHUILFLHOV�JpQpUDOHPHQW�HQ�

39&��3(��RX�HQ�DOXPLQLXP��/¶DVVHPEODJH�GHV�FRQGXLWHV�HVW�UpDOLVp�SDU�GHV�HPERvWHPHQWV�DXWR�

pWDQFKHV��HPERvWHPHQW�j�YLV�HW�GHV�UDFFRUGV�RX�MRLQW�EULVpV�

9��������/HV�DSSDUHLOV�G¶DVSHUVLRQ��

/HXU� U{OH� HVW� GH� UpSDUWLU� O¶HDX� G¶LUULJDWLRQ� VXU� OH� VRO� VRXV� IRUPH� GH� SOXLHV�� OH� SOXV�

XQLIRUPpPHQW�SRVVLEOH��2Q�GLVWLQJXH�SOXVLHXUV�W\SHV �

D� /HV�DUURVHXUV�j�EUDV�RVFLOODQWV���RX���MHW �

&HW��DSSDUHLO��VRXYHQW�DSSHOp�VLPSOHPHQW�DVSHUVHXU�RX�VSULQNOHU��HVW�OH�SOXV�XWLOLVp��LO�FRQVWLWXH�

XQ�DSSDUHLO�UpGXLW�HW�IL[p�VXU�OHV�FDQDOLVDWLRQV�PRELOHV�RX�PRQWp�VXU�XQ�VXSSRUW�OXL�PrPH�UHOLp�

SDU�XQ�WX\DX�VRXSOH�j�OD�FDQDOLVDWLRQ��HW�SHXYHQW�IRQFWLRQQHU�HQ�EDVVH�HW�PR\HQQH�SUHVVLRQ�

/¶HDX�DUULYH�j�WUDYHUV�XQH�EXVH�GRQW�OH�GLDPqWUH�YDULH�GH���j���PP��SRXU�XQH�VHXOH�EXVH���HW�

SHXW� rWUH� j� GRXEOH� EXVHV� SRXU� DXJPHQWHU� O¶XQLIRUPLWp� G¶DUURVDJH�� /D� SOXYLRPpWULH� KRUDLUH�

G¶DVSHUVLRQ�YDULH�GH���j����PP�K��SDU�IRLV�MXVTX
j����PP�K��OD�SRUWpH�GH�O
DVSHUVHXU��YDULH��GH�

���j����P�HW�OD�SUHVVLRQ�GH���j���EDUV�

E� /HV�FDQRQV �

,O�V¶DJLW�G¶XQ�DSSDUHLO�j�MHW�XQLTXH�IRQFWLRQQDQW�j�GHV�SUHVVLRQV�VXIILVDPPHQW�pOHYpHV����j���

EDU��FH�TXL�DFFURvW�OD�GpSHQVH�G¶pQHUJLH��/H�GLDPqWUH�GH�O¶DMXWDJH�YDULH�GH���j����PP��HW�GH����

j����PP�HW�GH�SRUWpH�GH����j ��P��HW�GH����j�����OHV�GpELWV��YDULHQW�GH��j����O�V�

F� /HV�SLYRWV�IL[pV�RX�GpSODoDEOHV �

&¶HVW� XQ� DSSDUHLO� G¶LUULJDWLRQ� DXWRPDWLTXH� DUURVDQW� XQ� FHUFOH� RX� XQH� SRUWLRQ� GH� FHUFOH�� GH�

IDoRQ�j��VH�GpSODFHU�HW�DUURVHU�GH�JUDQG�FKDPSV�j�SDUWLU�G¶XQH�SRPSH�RX�G¶XQ SXLWV�FHQWUDO��,O�

HVW� UHODWLYHPHQW� FR�WHX[�� PDLV� OHV� IUDLV� GH� PDLQ� G¶°XYUH� GXUDQW� OD� VDLVRQ� VRQW� IDLEOH�� LO�

FRQYLHQW�DX[�JUDQGV�FKDPSV�HW�UHODWLYHPHQW�SODWV�

9������/¶LUULJDWLRQ�ORFDOLVpH �

/¶LUULJDWLRQ ORFDOLVpH RX PLFUR�LUULJDWLRQ� HVW XQH PpWKRGH TXL UHJURXSH SOXVLHXUV

V\VWqPHV GH�GLVWULEXWLRQ GH O¶HDX j OD�SDUFHOOH��2OOLpH�HW�3RLUpH�������� (OOH VH FDUDFWpULVH SDU �

�/D PLVH HQ SODFH VXU OD SDUFHOOH G¶XQ UpVHDX GH FDQDOLVDWLRQ

�8QH GLVFRQWLQXLWp GHV SRLQWV G¶DSSRUW SHUPHWWDQW GH Q¶LUULJXHU TXH OHV ]RQHV XWLOHV j OD�

SODQWH
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��

�'HV GpELWV IDLEOHV JpQpUDOHPHQW LQIpULHXUV j �� O�K

�8QH GLVWULEXWLRQ IUpTXHQWH SRXU PDLQWHQLU XQ FHUWDLQ YROXPH G¶HDX j XQ QLYHDX YRLVLQ GH OD�

FDSDFLWp DX FKDPS�


/HV�DYDQWDJHV �

�(FRQRPLH�G¶HDX ��O
HDX�HVW�DSSRUWpH�GLUHFWHPHQW�HW�H[FOXVLYHPHQW�DX�QLYHDX�GHV�UDFLQHV�

GRQF�O
KXPLGLWp�DX�YRLVLQDJH�GHV�UDFLQHV�UHVWHQW�pOHYpH�

�5pGXFWLRQ�GHV�DGYHQWLFHV��PDXYDLVHV�KHUEHV��

�&RQWU{OH�GH�OD�IHUWLOLVDWLRQ ��GRVDJH�UpJXOLHU�HQ�HQJUDLV�

�,QVWDOODWLRQ�IL[H�VXU�OH�WHUUDLQ��GRQF�WUqV�IDLEOH�EHVRLQ�GH�PDLQ�G
°XYUH�

�0HLOOHXUH� XWLOLVDWLRQ� GHV� VROV� GLIILFLOHV �� OHV� VROV� WUqV� ORXUGV� VRQW� GLIILFLOHV� j� LUULJXHU� SDU�

DVSHUVLRQ�� GH� SOXV� O¶H[SORLWDWLRQ� SOXV� IDFLOH �� QH� JrQH� HQ� ULHQ� OHV� DXWUHV� RSpUDWLRQV�

FXOWXUDOHV�

�3URWHFWLRQ� VDQLWDLUH� SOXV� HIILFDFH� VXU� OHV� IHXLOODJHV �� OHV� SURGXLWV� SK\WRVDQLWDLUHV� QH� VRQW�

SDV�OHVVLYpV�SDU�O
LUULJDWLRQ�


/HV�LQFRQYpQLHQWV �

�&R�W� JOREDOHPHQW� pOHYp� TXL� IDLW� UpVHUYHU� FHWWH� WHFKQLTXH� DX[� FXOWXUHV� j� IRUWH� YDOHXU�

DMRXWpH�

�([LJH� XQ� KDXW� GHJUp� GH� FRPSpWHQFH� j� WRXV� OHV� QLYHDX[� �� pWXGH� SUpOLPLQDLUH� DJUR�

SpGRORJLTXH��FRQFHSWLRQ�GH�O
LQVWDOODWLRQ��FRQGXLWH�GHV�DUURVDJHV�SDU��O
LUULJDWLRQ�

�1pFHVVLWH�OD�ILOWUDWLRQ�GH�O
HDX�G
LUULJDWLRQ�

�&RQWU{OH�GLIILFLOH�GHV�JRXWWHXUV�SRXU�pYLWHU�OHXU�REVWUXFWLRQ�

9��������&RPSRVLWLRQ '¶XQH LQVWDOODWLRQ GX V\VWqPH JRXWWH j JRXWWH �

D� SRLQW GH IRXUQLWXUH G¶HDX��

8QH FUpSLQH ILOWUDQWH SHXW rWUH QpFHVVDLUH VL OD UHVVRXUFH HQ HDX� FRQVWLWXpH SDU XQ SHWLW

EDUUDJH��ODF�FROOLQDLUH� RX�XQ FRXUV G¶HDX� FRQWLHQW GH�OD PDWLqUH RUJDQLTXH RX GHV SDUWLFXOHV

HQ�VXVSHQVLRQ��PDLV QRQ VL HOOH HVW UHODWLYHPHQW SURSUH�

E� /¶XQLWp GH WrWH �

5HOLpH DX SRLQW GH IRXUQLWXUH�G¶HDX HOOH SHUPHW GH UpJXOHU OD SUHVVLRQ HW OH GpELW� GH ILOWUHU�

O¶HDX HW G¶\ LQWURGXLUH� GHV pOpPHQWV IHUWLOLVDQWV� 3DUIRLV� GHV UpJXODWHXUV GH SUHVVLRQ HW GHV

ILOWUHV�VHFRQGDLUHV VRQW SODFpV HQ WrWH GHV SRUWHV UDPSHV RX PrPH GHV UDPSHV�
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F� /D FRQGXLWH�SULQFLSDOH �
&¶HVW OD FRQGXLWH TXL UHOLH DX SRLQW GH IRXUQLWXUH G¶HDX OHV GLYHUV SRUWH�UDPSHV��(OOH SHXW

rWUH HQ� DPLDQWH FLPHQW� HQ 39& ULJLGH RX HQ DFLHU JDOYDQLVp� FRPPH HQ LUULJDWLRQ SDU

DVSHUVLRQ�� 3RXU OHV� SHWLWHV LQVWDOODWLRQV� GX SRO\pWK\OqQH KDXWH GHQVLWp SHXW pJDOHPHQW rWUH

XWLOLVp�

G� OHV�SRUWH�UDPSHV �

&¶HVW� OD FRQGXLWH TXL DOLPHQWH OHV UDPSHV G¶XQ VHXO F{Wp�RX GHV GHX[ F{WpV� ,OV SHXYHQW�rWUH�
VRLW HQ�SRO\pWK\OqQH PR\HQQH GHQVLWp �3(�� VRLW HQ FKORUXUH GH SRO\YLQ\OH ULJLGH �39&��

H� /HV UDPSHV �

&H VRQW OHV FRQGXLWHV TXL JpQpUDOHPHQW HQ 3(%' �SRO\pWK\OqQH EDVVH GHQVLWp�� HW VRQW

pTXLSpV GH�GLVWULEXWHXUV� /HV GLVWULEXWHXUV \ VRQW IL[pV DYHF XQ HVSDFHPHQW SUpGpWHUPLQp�

I� /HV GLVWULEXWHXUV �

/HV GLVWULEXWHXUV FRQVWLWXHQW OD SDUWLH HVVHQWLHOOH GH O¶LQVWDOODWLRQ� &¶HVW j SDUWLU G¶HX[ TXH

O¶HDX� VRUW� j OD SUHVVLRQ DWPRVSKpULTXH� HQ GpELWV IDLEOHV HW UpJXOLHUV ���� O�K�� ,O H[LVWH GH

QRPEUHX[� W\SHV GLIIpUHQWV�� GHV DMXWDJHV RX GHV PLQL GLIIXVHXUV� GRQW OH GpELW HVW SOXV

LPSRUWDQW�����O�K��

9�������'LIIpUHQWV�W\SHV�GH�GLVWULEXWHXUV �

�*RXWWHXUV�� OHV�SOXV�XWLOLVpV�RQW�GHV�GpELWV�GH���O�K�SRXU�OHV�FXOWXUHV�PDUDvFKqUHV�HW�GH���O�K�

SRXU�OHV�FXOWXUHV�DUERULFROHV��,OV�VRQW SODFpV�HQ�GpULYDWLRQ��HQ�OLJQH�RX�LQWpJUpV�GDQV�OHV�UDPSHV�

�*DLQHV�� GHVWLQpH� DX[� � FXOWXUHV� � PDUDvFKqUHV�� SHXW� � rWUH� � XWLOLVpH� � SRXU� OHV� � YHUJHUV�� HOOHV��

DVVXUHQW�FRQMRLQWHPHQW�XQ�U{OH�GH�WUDQVSRUW�HW�GH�GLVWULEXWHXU��

�7XEHV�SRUHX[��OD�SDURL�j�VWUXFWXUH�SRUHXVH�ODLVVH�SDVVHU�O
HDX��LOV�VRQW�JpQpUDOHPHQW�HQWHUUpV�

�0LQL� GLIIXVHXUV�� LOV� VRQW� WRXMRXUV� SODFpV� HQ� GpULYDWLRQ�� IL[pV� GLUHFWHPHQW� VXU� OD� UDPSH��

IRQFWLRQQHQW�FRPPH�GH�SHWLWV�DVSHUVHXUV�VWDWLTXHV�QH�FRXYUDQW�TX
XQH�SDUWLH�GH�OD�VXUIDFH�GX�VRO�DX�

YRLVLQDJH�GHV�FXOWXUHV�



&KDSLWUH�9 7HFKQLTXHV�G¶LUULJDWLRQ

��

)LJXUH�9����([HPSOH�G¶XQH�LQVWDOODWLRQ�JRXWWH�j�JRXWWH�

9���&RQFOXVLRQ��

/H�FKRL[�G¶XQ�V\VWqPH�G¶LUULJDWLRQ�UDWLRQQHO�SUDWLTXHPHQW�XWLOLVDEOH�HW�pFRQRPLTXH�GRLW�

WHQLU�FRPSWH�OHV�FULWqUHV�VXLYDQWV��

�OH�W\SH�GH�FXOWXUH�

�OHV�FRQWUDLQWHV�H[LVWDQWHV�GDQV�OD�SUDWLTXH�

�OD�PDLWULVH�GH�OD�WHFKQLTXH�SDU�O¶H[SORLWDQW�

�OH�FRXW�GH�O¶LQVWDOODWLRQ�

/¶LPSODQWDWLRQ�GH�V\VWqPHV�G¶LUULJDWLRQ�PRGHUQHV�SHUPHW�GH�GLYHUVLILHU� OHV�FXOWXUHV�HW�

G¶DXJPHQWHU�FRQVLGpUDEOHPHQW�OHXUV�UHQGHPHQWV��HQ�SDUWLFXOLHU�OHV�FpUpDOHV�

(Q� $OJpULH�� YX� OHV� DOpDV� FOLPDWLTXHV� HW� OHV� UHQGHPHQWV� DJULFROHV� WUqV� IDLEOHV��

O¶LQWHQVLILFDWLRQ� GHV� FXOWXUHV� SDVVH� SDU� OD� PLVH� HQ� °XYUH� HW� O¶LQVWDOODWLRQ� GH� UpVHDX[�

G¶LUULJDWLRQ�PRGHUQHV�HW�HIILFLHQWV�
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��

&+$3,75(�9,�� (78'(�'8�6<67(0(�'¶$''8&7,21�

9,����,QWURGXFWLRQ �

/D�FRQFHSWLRQ�G¶XQ�UpVHDX�GH�GLVWULEXWLRQ�GDQV�XQ�SpULPqWUH�G¶LUULJDWLRQ�GRLW�rWUH�IDLWH�

HQ� WHQDQW� FRPSWH� GH� SOXVLHXUV� FRQWUDLQWHV� FRPPH�� OD� WRSRJUDSKLH�� K\GUDXOLTXH��

RUJDQLVDWLRQQHOOHV�HW�HQILQ�O¶pWXGH�7HFKQLFR�pFRQRPLTXH�

1RWUH�DWWHQWLRQ�GDQV�FH�FKDSLWUH�V¶HVW�DFFHQWXp�j�OD�PLVH�DX�SRLQW�G¶XQH��PpWKRGRORJLH�

G¶RSWLPLVDWLRQ�GX�UpVHDX�GH�GLVWULEXWLRQ�GH�O¶LUULJDWLRQ�

9,����3UpVHQWDWLRQ GH�O¶DPpQDJHPHQW �

3RXU� OD� PRELOLVDWLRQ� GHV� HDX[� GHVWLQpHV� j� O
LUULJDWLRQ�� HW� HQ� FRQVLGpUDQW� OHV� GRQQpHV�

K\GURJpRORJLTXHV�GLVSRQLEOHV��OD�SRVVLELOLWp�UpVLGH�GDQV�OH�FDSWDJH�GH�OD�QDSSH�PR\HQQHPHQW�

SURIRQGH� GH� O
pRFqQH� LQIHULHXU� HW� SURIRQGH� GH� O¶DOELHQ�� &
HVW� SRXU� FHV� UDLVRQV� TXH� O
HDX�

G
LUULJDWLRQ��G¶DSUqV�O¶$15+�GH�2XDUJOD��VHUD�PRELOLVpH�FRPPH�VXLW���

�/HV� IRUDJHV�j� UpDOLVHU�DXURQW�GHV�GpELWV�HVFRPSWHV� WKpRULTXHV�GH� ����������V�HW� �����

����� O�V� �VXLYDQW� OD�QDSSH�H[SORLWpH���(W j�XQH�SURIRQGHXU� DOODQW� GH� ����� j������PO�SRXU� OD�

QDSSH�GX�0RL�3OLRFqQH� HW GH�������������PO�SRXU�OD�QDSSH�DOELHQQH��

�3RXU�OD�VXUIDFH�GX�SpULPqWUH�j�FRQFpGHU��(W SRXU�XQH�PLVH�HQ�YDOHXU�HQ�LUULJXp������KD�

0(5'$�'-$','$� RQ�RSWH�SRXU�XQH�K\SRWKqVH�PLQLPDOH���/D�UpDOLVDWLRQ�GH����IRUDJHV�GX�

0LR�3OLRFqQH�HW���IRUDJHV�G¶DOELHQ��$VVXUDQW�FKDFXQ��� O�V��3OLRFqQH��HW�����O�V��$OELHQ��DX�

PR\HQ��$LQVL��OD�GLVSRQLELOLWp�VHUDLW�GH�O¶RUGUH�GH��,�V�KD��FH�TXL�HVW�ODUJHPHQW�VXIILVDQW�

�/HV� IRUDJHV� VRQW� UpSDUWLV� GH� WHOOH� IDoRQ� G¶pYLWHU� O¶LQIOXHQFH� HQWUH� HX[�� HW� SRXU� XQH�

H[SORLWDWLRQ� UDWLRQQHOOH�GH� OD�QDSSH�0LR�3OLRFqQH��'RQF�RQ�RSWH�SRXU�XQ� UD\RQ�G¶DFWLRQ�GH�

����P�
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7DEOHDX�9,�� � OHV�FRRUGRQQpV�GHV�IRUDJHV G¶DOLPHQWDWLRQ�

9,�����FKRL[�GX�VFKpPD�G¶DPpQDJHPHQW��

/¶DPpQDJHPHQW� PHQWLRQQp� SUpFpGHPPHQW� SRXU� OH� SpULPqWUH� 0$5'$� '-$',$�

�����+D��SHXYHQW�rWUH�PRGLILpV�VHORQ�OH�ELODQ�K\GULTXH�$SSRUW�%HVRLQ�

(W� SXLVTXH� RQ� D� GHV� GLIILFXOWpV� GH� UpDOLVDWLRQ� GHV� IRUDJHV� DOELHQV� QRXV� DOORQV� UHWHQLU�

G¶DXWUH�YDULDQWH�TXL�FRQVLVWH�j�OD�UpDOLVDWLRQ�GHV�IRUDJHV�GX�0LR�3OLRFqQH�XQLTXHPHQW��(Q�HIIHW�

OHV�GpELWV�GH�FHV�IRUDJHV�����IRUDJHV�HQ�UHVSHFWDQW�OH�UD\RQ�G¶DFWLRQ��UHVWHQW�LQVXIILVDQWV�SRXU�

DVVXUHU�OD�WRWDOLWp�GHV�EHVRLQV�FXOWXUDX[��3RXU�FHWWH�UDLVRQ�QRXV�VRPPHV�REOLJpV�GH�UpGXLUH�OD�

VXSHUILFLH�j�LUULJXp�HQ�JDUGDQW�OH�PrPH�VFKpPD�G¶DOLPHQWDWLRQ�HQ�HDX��5pSDUWLWLRQ�GHV�IRUDJHV�

HW�UpVHDX�G¶DGGXFWLRQ��GH�WHOOH�IDoRQ�G¶DYRLU�OD�VXSHUILFLH�FRQYHQDEOH��

/D�VXSHUILFLH� LUULJDEOH�DYHF� O¶DSSRUW�GH�FHV� IRUDJHV�HVW� HVWLPpH�j���� KD�VXLYDQW� OHXUV�

GpELWV�H[SORLWpV�TXL�HVW�GH����O�V���

'DQV�FH�FKDSLWUH�RQ�YD�pWXGLHU� O¶DOLPHQWDWLRQ�HW� O¶DGGXFWLRQ�G¶XQH�SDUWLH�GX�SpULPqWUH�

����KD���D�SDUWLU�GH�� IRUDJH�GX�0RL�SOLRFqQH��
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7DEOHDX�9,�����OHV�VL[������IRUDJHV�G¶DOLPHQWDWLRQV�

)RUDJHV 3DUFHOOHV 6XSHUILFLH��+D� &RRUGRQQpHV�870

LUULJXpHV ; <

)� ����������� �� ���������� �����������

)� �������������� �� ���������� �����������

)� ����������������� �� ���������� �����������

)� ����������������� �� ���������� �����������

9,����/HV�vORWV�HW�ERUQHV�G¶LUULJDWLRQ��

/H� WHUPH� ©� ,ORW� G¶LUULJDWLRQ� ª� GpFULW� O¶XQLWp�+\GUR� ± DJULFROH� DOLPHQWpH� SDU� XQH� VHXOH�

SULVH� G¶LUULJDWLRQ� /D� SULVH� �RX� ERUQH�� G¶LUULJDWLRQ� UHSUpVHQWH� OH� SRLQW� OLPLWH� GX� V\VWqPH� GH�

GLVWULEXWLRQ�RX�O¶DGPLQLVWUDWLRQ�GX�UpVHDX�G¶LUULJDWLRQ�LQWHUYHQDQW�GDQV�OD�JHVWLRQ�GH�O¶HDX�

9,������/H�GpFRXSDJH�GHV�vORWV ��

/H�GpFRXSDJH�GHV�LORWV�GHYUDLW�rWUH�HIIHFWXp�HQ�UHVSHFWDQW�OHV�SULQFLSHV�VXLYDQWV �

�/HV�OLPLWHV�GHV�vORWV�VXLYDQW�OHV�OLPLWHV�GH�SDUFHOOHV�WHOOHV�TX¶HOOHV�VRQW�LQGLTXpHV�VXU�OHV�

SODQV�SDUFHOODLUHV�

�8QH�OLPLWH�G¶XQ�vORW�QH�GRLW�SDV�GLYLVHU�XQH�H[SORLWDWLRQ�RX�SURSULpWp�G¶XQ�VHXO�WHQDQW�j�

PRLQV�TXH�OD�WDLOOH GH�FHOOH�±FL�GpSDVVH�OD�VXSHUILFLH�PD[LPXP�DGPLVH�SRXU�XQ�vORW�

�'DQV�OH�FDV�R��XQH�JUDQGH�H[SORLWDWLRQ�SULYpH�GRLW�± rWUH�GLYLVpH�HQ�GHX[�vORWV�RX�SOXV��

FHV�vORWV�VRQW�OD�PHVXUH�GX�SRVVLEOH�GH�OD�PrPH�WDLOOH�

9,������5{OH�HW�IRQFWLRQ�GH�OD�ERUQH�G¶LUULJDWLRQ��

/D�ERUQH�G¶LUULJDWLRQ�FRQVWLWXH�XQ�DSSDUHLO� FRPSDFW��SOXV�SDUWLFXOLqUHPHQW�pWXGLp�SRXU�

OHV�UpVHDX[�IRQFWLRQQDQW�j�OD�GHPDQGH��HW�FXPXODQW�OHV�IRQFWLRQV�VXLYDQWHV �

�'HVVHUWH�GH�O¶HDX�j�XQ�RX�SOXVLHXUV�XVDJHUV�GLVSRVDQW�FKDFXQ�G¶XQH��SULVH�LQGLYLGXHOOH�
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�5pJXODWLRQ�GH� OD�SUHVVLRQ�DYDOH��GH�PDQLqUH�j�DVVXUHU� DX�PDWpULHO�PRELOH�G¶LUULJDWLRQ�

GHV� FRQGLWLRQV� GH� IRQFWLRQQHPHQW� VWDEOH�� TXHO� TXH� VRLW� O¶pWDW� GH� OD� GHPDQGH� VXU� OH� UHVWH� GX�

UpVHDX�

�/LPLWDWLRQ�GX�GpELW�SUpOHYp��HW�FRPSWDJH�GHV�YROXPHV�GpELWpV�SDU�FKDTXH�SULVH

9,������&KRL[�GH�WUDFp��

3RXU� OH� FKRL[� GX� WUDFp� GH� OD� FRQGXLWH� G¶DGGXFWLRQ�� LO� � VHUD� WHQX� FRPSWH� GH� FHUWDLQ�

LPSpUDWLI�TXH�O¶RQ�V¶HIIRUFHUD�GDQV�OD�PHVXUH�GX�SRVVLEOH�GH�UHVSHFWHU��

�,O�HVW�LPSRUWDQW�GH�FKHUFKHU�XQ�SURILO�HQ�ORQJ�DXVVL�UpJXOLHU�TXH�SRVVLEOH�SRXU�pOLPLQHU�

OHV�FRQWUHV�SHQWHV��

�'DQV�OH�EXW�G¶pFRQRPLH�GX�SURMHW��OH�WUDFp�GRLW�rWUH�OH�SOXV�FRXUW�SRVVLEOH�

�(YLWHU�OH�SKpQRPqQH�GH�FDYLWDWLRQ�TXL�SHXW�HQJHQGUHU�OHV�pFODWHPHQWV�HW�YLEUDWLRQ�GH�OD�

FDQDOLVDWLRQ�DX�FRXUV�GH�OD�SKDVH�GH�VXUSUHVVLRQ�

�(YLWHU� DXWDQW� TXH� SRVVLEOH� OD� WUDYHUVpH� GHV� REVWDFOHV� �URXWHV�� YRLHV� IHUUpHV�� FDQDX[��

RXHG����

9,����&DOFXO�GHV�GpELWV�GHV�ERUQHV�

/H� EXW� HVW� GH� GpILQLU� OHV� GpELWV� QpFHVVDLUHV� TXH� OH� V\VWqPH� G¶LUULJDWLRQ� GRLW� YpKLFXOHU�

SRXU�UHSHQGUH�j�OD GHPDQGH�HQ�HDX�GHV�FXOWXUHV��OH�GpELW�VSpFLILTXH�HVW�pYDOXpV�SUpFpGHPPHQW�

j�SDUWLU�GH�OD�UpSDUWLWLRQ�FXOWXUDOH��FKDSLWUH�����

TV ���� O�V�KD�

/H�GpELW�GH�FKDTXH�ERUQH�SRXYDQW�GHVVHUYLU�XQ�LORW�HVW�IRUPXOp�FRPPH�VXLW��

4E �TV��6««

4E���'pELW�GH�FKDTXH�ERUQH �O�V� �

TV���'pELW�VSpFLILTXH��O�V�KD� �

6���6XSHUILFLH�GH�O¶LORW��KD��
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9,����&KRL[�GX�GLDPqWUH�GH�OD�ERUQH�

/H�SpULPqWUH�G¶LUULJDWLRQ�VHUD�DPpQDJp�HQ�SDUFHOOHV��FKDTXH�SDUFHOOH�GHVVHUYLW�SDU�XQH�

ERUQH�G¶LUULJDWLRQ�HW�j�SDUWLU�GH�FHWWH�GHUQLqUH�OHV�H[SORLWDQWV�SHXYHQW�UDFFRUGHU�SRXU�LUULJXHU��

/HV�ERUQHV�VHURQW�DOLPHQWpHV�SDU�XQ�UpVHDX�GH�FRQGXLWHV�VHFRQGDLUH�HW�SULQFLSDOHV�j�SDUWLU�GHV�

UpVHUYRLUV�

7DEOHDX�9,����&KRL[�GX�GLDPqWUH�GH�OD�ERUQH�

'pELW�IRXUQL �O�V� 'LDPqWUH�GH�OD�ERUQH

4�������� ' ���PP

������O�V��4������� ' ����PP

������O�V��4�������� ' ����PP

4!������� ' ����PP

/HV� UpVXOWDWV� GX�FDOFXO� GX�GpELW� GH�GX�FKDTXH ERUQH� HW LORW� G¶LUULJDWLRQ� VRQW�SUpVHQWpV�

GDQV�OH�WDEOHDX�VXLYDQW �
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7DEOHDX�9,�����&DOFXO�GHV�GpELWV�GHV�LORWV�HW�FKRL[�GX�GLDPqWUH�GH�OD�ERUQH�

1��GH

O¶LORW

6XUIDFH

GH�O¶LORW

�KD�

1��GH

SDUFHOOH

6XUIDFH�GH

SDUFHOOH

�KD�

4�GHV

ERUQH

�O�V�

4

LORW

�O�V�

1��ERUQH
'LDPqWUH�GH�OD

ERUQH��PP�

� ��

�

� ���� ����

�

��

� �

� �

� �

� �

� �

� ��

� �

� �

� �

�� ��

�� ��

�� ��

� ��

�� ��

�� ��

�� ��

�� ��

�� ��

�� ��

� ��

�� ��

�� ��

�� ��

�� ��

�� ��

�� ��
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9,����3UHVVLRQ�GHPDQGp�DX[�ERUQHV�G¶LUULJDWLRQ��3%��

/¶H[SUHVVLRQ�FL�GHVVRXV��GpILQLH�OD�SUHVVLRQ�DIIHFWpH�DX[�ERUQHV�G¶LUULJDWLRQ�SRXU�XQ�ERQ�

IRQFWLRQQHPHQW�GHV�DSSDUHLOV�G¶LUULJDWLRQ

3% �3$�U� $YHF �

3D ��3UHVVLRQ�SRXU�OH�IRQFWLRQQHPHQW�GH�O¶DVSHUVHXU�VLPSOH�

U���0DUJH��GH�VpFXULWp �EDU�

/D� SUHVVLRQ� GLVSRQLEOH� j� O¶DPRQW� GHV� ERUQHV� GX� UpVHDX� FROOHFWLI� HVW� JpQpUDOHPHQW� GH�

O¶RUGUH�GH�����j ����EDUV��FRUUHVSRQGDQW�j�XQH�LUULJDWLRQ�SDU�DVSHUVLRQ�j�PR\HQQH�SUHVVLRQ�

9,����&KRL[�GH�OD�SRPSH��

3RXU�FKDTXH�IRUDJH��RQ�YD�SUpYRLU�XQH�SRPSH�LPPHUJpH�DYHF�DFFHVVRLUHV��/H�FKRL[�GH

FHWWH�GHUQLqUH�HVW�GpWHUPLQp�SDU�GHX[�SDUDPqWUHV�HVVHQWLHOV�

9,������O¶+07 �

/D�KDXWHXU�PDQRPpWULTXH�WRWDOH�+07��H[SULPpH�HQ�P��

+07� �KW��+J�������$YHF��

KW���SHUWH�GH�FKDUJH�WRWDOH�HQ�P �

+J���+DXWHXU�JpRPpWULTXH�HQ�P�


OD�+DXWHXU�JpRPpWULTXH���

+J� �KD�KU�� $YHF��

KD���KDXWHXU�G¶DVSLUDWLRQ�KD���FRWH�GX�UpVHUYRLU �

KU���KDXWHXU�GH�UHIRXOHPHQW���FRWH�GH�OD�SRPSH�


'pWHUPLQDWLRQ�GH�KU��

KU� �&RWH�GX�IRUDJH��1LYHDX�G\QDPLTXH�
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9,������&DOFXOV�GHV�SHUWHV�GH�FKDUJHV �

KW� �KV���KO �

KV� �����KO �

KW� �����KO�

$YHF���

࢒ࡴ ൌ
૙ǡ૙૙૚૙૞૛ൈࡸൈࡽ૛

૝ǡૠ૛૛ࡰ
�

/���ORQJXHXU�GH�OD�FRQGXLWH GH�UHIRXOHPHQW �

'���GLDPqWUH�GH�OD�FRQGXLWH�' ξܳ ���,O�IDXW�OD�SUHQGUH�VXU�QRUPH��

4���OH�GpELW�GDQV�OD�FRQGXLWH��

/HV� GLIIpUHQWHV� FDUDFWpULVWLTXHV� GHV� IRUDJHV� DLQVL� TXH� WRXV� OHV� UpVXOWDWV� GH� FDOFXO�

SUpFpGHQWV�VRQW�GDQV�OHV�WDEOHDX[�VXLYDQWV�

7DEOHDX�9,��� /HV�FDUDFWpULVWLTXHV�GHV�IRUDJHV�

)RUDJH 'pELW 3URIRQGHXU 6XSHUILFLH 1LYHDX 1LYHDX &RWH��7�1

�O�V� �P� LUULJXp G\QDPLTXH VWDWLTXH GX�IRUDJH

�KD� �P� �P� �P�

)� �� ������ �� ����� ���� ��

)� �� ������ �� ����� ����� ��

)� �� ������ �� ����� ����� ��

)� �� ������ �� ����� ���� ��



&KDSLWUH�9,��������������������������������������������������������������������������� (WXGH�GX�V\VWqPH�G¶DGGXFWLRQ

��

7DEOHDX�9,����5pVXOWDWV�GX�FDOFXO�G¶+07�

IRUDJH
4

�P��V�

/

�P�

'

�PP�

+O

�P�

+W

�P�

+D

�P�

+U

�P�
+J�P� +07�P�

)� ������ ��� ��� ���� ��� �� ����� ����� �����

)� ������ ��� ��� ���� ��� �� ����� ����� �����

)� ������ ��� ��� ���� ��� �� ����� ����� �����

)� ������ ��� ��� ���� ��� �� ����� ����� �����

9,������/H�ORJLFLHO�&DSUDUL �

&H� ORJLFLHO� QRXV� SHUPHW� GH� GpWHUPLQHU� OH� QRPEUH� DLQVL� TXH� OHV� GLIIpUHQWHV�

FDUDFWpULVWLTXHV�GH�OD�SRPSH��DSUqV�O¶DIIHFWDWLRQ�GX�GpELW�4��O¶+07�HW�OD�KDXWHXU JpRPpWULTXH��

2Q� IDLW� OH� FKRL[� GH� OD� SRPSH� GX� IRUDJH�1����� (W� GH�PrPH� �PDQLqUH� SRXU� OHV� DXWUHV�

IRUDJHV�

7DEOHDX�9,��� 5pVXOWDWV�GH�&DSUDUL�

1��

SRPSH

4

�P��K�

41�SRPSH

�P��K�

+07

�P� ���

136+

�P�

� ��� ��� ��� ���� ���� ����

� ����� ��� �� ���� ���

� ����� ����� ���� ���� ����

� ����� ��� �� ���� �
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9,����'LPHQVLRQQHPHQW�GX�%DVVLQ�RX�UpVHUYRLU�GH�VWRFNDJH�

3RXU� DVVXUHU� XQH� LUULJDWLRQ� HQ� FRQWLQXH� FKDTXH� LORW� VHUD� PXQLH� G
XQ� UpVHUYRLU� GH�

VWRFNDJH� HW� UpJXODWLRQ�� FH� GHUQLHU� VHUD� pTXLSp� G
XQH� SRPSH� VXEPHUJpH� KRUL]RQWDOH� SRXU�

DVVXUHU� XQ� ERQ� UHIRXOHPHQW� GH� O
HDX� YHUV� OHV� SDUFHOOHV� G
H[SORLWDWLRQ� j� WUDYHUV� OH� UpVHDX�

G
LUULJDWLRQ� HW� DYRLU� XQH� SUHVVLRQ� FRQYHQDEOH� SRXU� O
LUULJDWLRQ� SDU� JRXWWH� j� JRXWWH� RX� SDU�

DVSHUVLRQ��RQ�VXSSRVH�TXH�OD�SRPSH�YD�JDUDQWLU�XQH�SUHVVLRQ�GH���EDUV�FH�TXL�HVW�VDWLVIDLVDQW�

HW�SHUPHW�O¶LPSODQWDWLRQ�GHV�GHX[�V\VWqPHV�G¶LUULJDWLRQ���

3RXU�OH�GLPHQVLRQQHPHQW�GH�FH�UpVHUYRLU��RQ�D�OHV�GRQQpHV�VXLYDQWHV��

9 �4��7I�����$YHF �

4 ��HVW�OH�EHVRLQ�PD[LPXP�MRXUQDOLHU� ����� O�V ������ P��K

7I���O¶LQWHUYDOOH�GH�WHPSV��LO�FRUUHVSRQG�DX�WHPSV�GH�QRQ�IRQFWLRQQHPHQW�GH�OD�SRPSH�

SXLVTX¶RQ�D�OH�WHPSV�GH�SRPSDJH�HVW�GH���K�M��GRQF�7I �K�

$�1 ��������������������������������9� �������P�

/H� UpVHUYRLU� SURMHWp� HVW� SUpYX� FDUUp� HQ� EpWRQ� DUPp� DYHF� XQH� FDSDFLWp� GH� ����P� �� GH�

GLPHQVLRQV�VXLYDQWHV �

�+HXWHXU ���P �

�/RQJXHXU ����P �

�/DUJHXU ����P�

9,����'LPHQVLRQQHPHQW�GX�UpVHDX�GH�GLVWULEXWLRQ��

$SUqV�DYRLU�FDOFXOp�OHV�GpELWV�GH�FKDTXH�LORW��HW�GpWHUPLQp�OHV�FULWqUHV�K\GUDXOLTXHV�GH�OD�

FRQGXLWH�GH�UHIRXOHPHQW�DLQVL�OH�FKRL[�GH�OD�SRPSH��QRXV�SURFpGRQV�j�OD�GHX[LqPH�pWDSH�GH�

FDOFXO�FHOOH�GX�UpVHDX�GH�GLVWULEXWLRQ��F¶HVW�j�GLUH�GX�EDVVLQ�G¶DFFXPXODWLRQ�YHUV�OHV�ERUQHV�
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9,������9LWHVVHV�DGPLVVLEOHV��

/D� YLWHVVH� DGPLVVLEOH� HVW� FKRLVLH� HQWUH� ���� P�V�� FRPPH� YLWHVVH� PLQLPDOH�� HW� �� P�V�

FRPPH�YLWHVVH�PD[LPDOH��&HWWH�IL[DWLRQ�GX�XQ�VHXLO�GH�YLWHVVH�DGPLVVLEOH�GDQV�OHV�FRQGXLWHV��

SHUPHW� O¶LQWURGXFWLRQ� G¶XQ� VHXLO� UDLVRQQDEOH� GH� GLDPqWUH� PD[LPXP�� DLQVL� TXH� G¶pYLWHU� OHV�

ULVTXHV�HQWUDvQpV�SDU�GHV�YLWHVVHV�LPSRUWDQWHV��ULVTXH�G¶pURVLRQ���HW�OHV�YLWHVVHV�IDLEOHV��ULVTXH�

GH�SUHVVLRQ��

9,������&KRL[�GX�PDWpULDX�GHV�FRQGXLWHV��

/H�FKRL[�GX�PDWpULDX�GpSHQG�GH��

�/D�VDWLVIDFWLRQ�GHV�FRQGLWLRQV�K\GUDXOLTXHV��GpELW��SUHVVLRQ� �

�/D�GLVSRQLELOLWp�VXU�OH�PDUFKp�ORFDO �

�/¶LQWpUrW�pFRQRPLTXH �

�'X�W\SH�GH�VRO�

9,�����&DUDFWpULVWLTXHV�GHV�FDQDOLVDWLRQV �

D� &RQGXLWHV�HQ�IRQWH �

�%RQQH�UpVLVWDQFH�DX[�IRUFHV�LQWHUQHV��

�%RQQH�UpVLVWDQFH�j�OD�FRUURVLRQ��

�7UqV�ULJLGHV�HW�VROLGHV �

�FR�W�UHODWLYHPHQW�LPSRUWDQW

E���&RQGXLWH�HQ�DFLHU��

�/HV�FRQGXLWHV�HQ�DFLHU�VRQW�SOXV�OpJqUHV�TXH�OHV�FRQGXLWHV�HQ�IRQWH��G¶R��O¶pFRQRPLH�VXU�

OH�WUDQVSRUW�HW�OD�SRVH �

�%RQQH�UpVLVWDQFH�DX[�FRQWUDLQWHV��FKRF�HW�pFUDVHPHQW� �

�5LVTXH�GH�OD�FRUURVLRQ�
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F� &RQGXLWH�HQ�3(+'��

,OV�VRQW�OHV�SOXV�XWLOLVpV�FDU�LOV�SUpVHQWHQW�GHV�DYDQWDJHV�LPSRUWDQWV FRPPH �

�%RQQH�UpVLVWDQFH�j�OD�FRUURVLRQ �

�'LVSRQLEOH�VXU�OH�PDUFKp �

�8QH�SRVH�GH�FDQDOLVDWLRQ�IDFLOH �

�/HXU�FR�W�HVW�UHODWLYHPHQW�IDLEOH��

/HXU�LQFRQYpQLHQW�HVW�OH�ULVTXH�GH�UXSWXUH�GDQV�OH�FDV�G¶XQH�PDXYDLVH VRXGXUH�

9,������&DOFXO�GHV�GLDPqWUHV��

/H� FDOFXO� GHV� GLDPqWUHV� HVW� UpDOLVp� VXU� OD� EDVH� GHV� GpELWV� YpKLFXOpV� SDU� OH� WURQoRQ� GH�

FRQGXLWH��HW�OHV�YLWHVVHV�

/D� IRUPXOH� GH� �� /$%<(� �QRXV� GRQQH� XQH� DSSURFKH� GX� GLDPqWUH� pFRQRPLTXH� TX¶RQ�

QRUPDOLVH �

' �ට
ସൈொ

గൈ௏
ൈ ͳͲͲͲǤ

$YHF ��

' ��OH�GLDPqWUH�H[SULPp�HQ�PP �

4 ��OH�GpELW�H[SULPp�HQ�P��V �

9 ��OD�YLWHVVH�DGPLVVLEOH�GDQV�OD�FRQGXLWH�TXL�HVW�GH����P�V�

9,������&DOFXO�GHV�SHUWHV�GH�FKDUJH��

/HV� SHUWHV� GH� FKDUJH� XQLWDLUHV�� RQW� pWp� GpILQLHV� SDU� OD� IRUPXOH� GH� /(&+$37� HW�

&$/021��4XL�HVW�GRQQpH�SDU�OD�IRUPXOH�VXLYDQWH��

+S�F�X� �
௅ൈொಾ

஽ಿ
ൈ Ǥܥ
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$YHF �

/��0�HW�1���3DUDPqWUHV�HQ�IRQFWLRQ�GH�OD�UXJRVLWp�DEVROXH��.V��GHV�FDQDOLVDWLRQV�

&���FRHIILFLHQW�FRPSULV�XQH�PDMRUDWLRQ�GH������SRXU�OHV�SHUWHV�GH�FKDUJH�VLQJXOLqUH�

7DEOHDX�9,����3DUDPqWUHV�GH�SHUWHV�GH�FKDUJH�GH�OD�ORL�GH�/HFKDSW�&DOPRQ

.��PP� / 0 1

��� ���� ���� ����

��� ��� ���� ����

� ��� ����� ����

'DQV� QRWUH� FDV�� OHV� FRQGXLWHV� VHURQW� HQ� 3(+'�� (W� SRXU� FH� GHUQLHU� RQ� D� OHV�

FDUDFWpULVWLTXHV�VXLYDQWHV��

�/D�UXJRVLWp�pTXLYDOHQWH�. ����PP��GRQF ��/ ���� ��0 ���� ��1 �����

$X� GpEXW�� RQ� YD� IL[HU� OD� YLWHVVH� HQ� ���P�V�� GDQV� FH� FDV� RQ� D� GpWHUPLQp� OH� FDOFXO� GX�

GLDPqWUH�� ,O� IDXW� QRUPDOLVH� OHV� UpVXOWDWV� HQ� IRQFWLRQ� GH� OD� GLPHQVLRQ� FRPPHUFLDOH� GHV�

FRQGXLWHV�� SXLV� RQ� YpULILH� OD� QRXYHOOH� YLWHVVH�
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7DEOHDX�9,����5pVXOWDWV�GH�FDOFXO��GLDPqWUH��YLWHVVH��SHUWH�GH�FKDUJH�HW�SUHVVLRQ��

1��GX

WUQoRQ

4

�O�V�

4

�P��V�

��LQWpU

FDOFXOp

�PP�

�

1RUPDOLVp

�PP�

9LWHVVH

UpHOOH�9

�P��V�

3'&

/LQpDLUH

¨+�O��P�

3'&�
WRWDO

¨+W�
�P�

3'&�WRWDO

FXPXOp

¨+W��P�

&7�DYDO

=��P�

FRWH

SLp]RPpWULTXH

�P�

3

�EDU�
/

�P�

5��1� ��� ���� ������ ������ ��� ���� ����� ���� ���� �� ����� ����

1��1� ��� ���� ������ ������ ��� ���� ���� ���� ���� �� ������ ����

5��1� ��� ���� ������ ������ ��� ���� ����� ���� ���� �� ����� ����

1��1� ��� ���� ������ ������ ��� ���� ���� ���� ���� �� ������ �����

5��1� ��� ���� ������ ������ ��� ���� ����� ���� ���� �� ����� ����

1��1� ��� ���� ������ ������ ��� ���� ���� ���� ���� �� ������ �����

5��1� ��� ���� ������ ������ ��� ���� ����� ���� ���� �� ������ �����

1��1� ��� ���� ������ ������ ��� ���� ���� ���� ���� �� ����� ����
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9,�����&RQFOXVLRQ �

'DQV�FH�FKDSLWUH��QRXV�DYRQV�pWXGLp�OH�V\VWqPH�G¶DGGXFWLRQ�GX�SpULPqWUH�0(5'$�'-$','$�

GH�OD�ZLOD\D�GH�2XDUJOD�

/D�SDUWLH�GLPHQVLRQQp�GX�SpULPqWUH�HVW�GpFRXSp�HQ��LORWV��HW�FRPSRUWH����ERUQHV�DYHF���

EDVVLQV�GH VWRFNDJH�

&HWWH�SKDVH�GH�FDOFXO�QRXV�D�SHUPLV�GH �

�&DOFXOHU��OH��UpVHDX��G¶DGGXFWLRQ�

�3URMHWHU�OH�UpVHDX�GH�GLVWULEXWLRQ��GX�UpVHUYRLU�YHUV�OHV�ERUQHV�G¶LUULJDWLRQ�j�WUDYHUV�XQ�

V\VWqPH�GH�FDQDOLVDWLRQ�HQ�3(+'�

�$VVXUHU�/HV�SUHVVLRQV�GHV�ERUQHV��TXL�VRQW�QpFHVVDLUHV�j� WRXWH�SURMHFWLRQ�G¶XQ�UpVHDX�

G¶LUULJDWLRQ��FH�TXL�SHUPHW�G¶XWLOLVHU�SOXVLHXUV�V\VWqPHV�G¶LUULJDWLRQ�PrPH�OHV�SOXV�H[LJHDQW
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&+$3,75(�9,, ��',0(16,211(0(17�'¶81 5(6($8�*287(�$�*287(�

9,,����,QWURGXFWLRQ �

/¶LUULJDWLRQ j OD SDUFHOOH SUpVHQWH GHV SKDVHV GH FDOFXOV SUHQDQW HQ FRQVLGpUDWLRQ

SOXVLHXUV IDFWHXUV�� SpGRORJLTXHV DJURQRPLTXHV HW K\GUDXOLTXHV�

'DQV�FH FKDSLWUH� RQ YD IDLUH OH SRLQW VXU OHV�GpPDUFKHV�SUpDODEOHV�SRXU OH FDOFXO GHV�

LQVWDOODWLRQV�G¶LUULJDWLRQ ORFDOLVpH� HW OHV�FDOFXOV YRQW rWUH SRUWpV VXU�XQH SDUFHOOH W\SH�

9,,����'RQQpHV�JpQpUDOHV��

/H�UpVHDX�G¶LUULJDWLRQ�VHUD�LQVWDOOp�VXU�OD�SDUFHOOH�1����D\DQW�XQH�VXSHUILFLH�GH��KD��HW�

TXL�HVW�DOLPHQWp�SDU�OD�ERUQH�1���HW�GRQW�OHV�SUHVVLRQV�FDOFXOpHV�VRQW�GH�O¶RUGUH�GH������EDUV��

FH�TXL�HVW�ODUJHPHQW�VXIILVDQW��

/D�FXOWXUH�FKRLVL�HVW�O¶ROLYLHU��$YHF GHV�EHVRLQV�GH�SRLQWH�pJDOH�j������PP�PRLV��

O¶HVSDFHPHQW�HQWUH�OHV�DUEUHV�HVW�GH��P��GH�PrPH�GLVWDQFH�TXH�O¶HVSDFHPHQW�HQWUH�OHV�UDQJV�


&DUDFWpULVWLTXH�GX�JRXWWHXU��

�'pELW�QRPLQDO����O�K �

�3UHVVLRQ�QRPLQDO������P�F�H �

�(VSDFHPHQW�GHV�JRXWWHXUV�����P �

�/H�QRPEUH�GH�JRXWWHXUV�SDU�DUEUH�����

9,,����%HVRLQV�G¶LUULJDWLRQ�GH�OD�FXOWXUH�

9,,�����,QIOXHQFH�GX�WDX[�GH�FRXYHUWXUH�GX�VRO��

(Q�PLFUR�LUULJDWLRQ��OHV�DSSRUWV�G¶HDX�pWDQW�ORFDOLVpV�VXU�XQH�SRUWLRQ�WUqV�IDLEOH�GH�OD�

VXUIDFH�GX�VRO�VLWXpH�DX�YRLVLQDJH�GHV�SODQWHV��GRQFj�O¶RPEUH�GX�IHXLOODJH��OD SDUW�

G¶pYDSRUDWLRQ�GLUHFWH�j�SDUWLU�GX�VRO�HVW�UpGXLWH��$ORUV�RQ�DSSOLTXH�j�/¶(70��% ������

PP�PRLV��XQ�FRHIILFLHQW�GH�UpGXFWLRQ�.U��

.U GpSHQG�GX�WDX[�GH�FRXYHUWXUH�GX�VRO��&V  �����SDU�OHV�SODQWHV�DGXOWHV�HW�SHXW�rWUH�

FDOFXOp�SDU�GLYHUVHV�IRUPXOHV�SURSRVpHV�FL�DSUqV�
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�.(//(5�HW�.$50(/,������� ���.U �
஼௦

଴ǡ଼ହ
���������������������������.U �����

�/D�IRUPXOH�GH�)UHHPDQ�HW�*DU]ROL ��.U� �&V���������± &V� � .U ����

� /D�IRUPXOH�GH�'HFURL[��&7*5()� ��.U� �������&V �������������.U �����

2Q�SUHQG�XQ�FRHIILFLHQW��.U� ������

%MO %M
.U

$YHF ��%HVRLQV�PD[LPXP�MRXUQDOLqUH� �������PP�M�

%MO ����
��� ������PP�M�

9,,������/D�GRVH�QHWWH�

/D� GHX[LqPH� pWDSH� HQ� PLFUR�LUULJDWLRQ�� HVW� OD� GpWHUPLQDWLRQ� G¶XQH� IUDFWLRQ� RX�

SRXUFHQWDJH�G¶KXPLGLILFDWLRQ�GX�EXOEH�KXPLGH�GDQV�OD�]RQH�UDFLQDLUH�

/D�GRVH��5)8��pWDQW�GpILQLH�SDU�OD�KDXWHXU�G¶HDX�3��

'S� ��+FF�+SI��<�=�GD�3�� 5)8
3�

$YHF ��+FF���KXPLGLWp�D�OD�FDSDFLWp�DX�FKDPS�������������

+SI���KXPLGLWp�DX�SRLQW�GH�IOpWULVVHPHQW������

GD���HVW�OD�GHQVLWp�DSSDUHQWH�GX�VRO�������

<���GHJUp�G¶H[WUDFWLRQ�GH�O¶HDX�GX�VRO�������

=���SURIRQGHXU�G¶HQUDFLQHPHQW�HQ�������PP��

5)8 ����
���
����
��� �����PP�

3���3RXUFHQWDJH�GX�VRO�KXPLGLILp��LO�HVW�FDOFXOp�FRPPH�VXLW���

3�� ��Q�6SG�6K�����6D�6U��

1���1RPEUH�GH�SRLQWV�GH�GLVWULEXWLRQ�SDU�DUEUH��pJDOH�j����

6SG ��'LVWDQFH�HQWUH�GHX[�SRLQWV�GH�GLVWULEXWLRQ�YRLVLQV�GX�PrPH�DUEUH���P��

6K ��/DUJHXU�GH�OD�EDQGH�KXPLGLILpH���P��

6U ��(FDUWHPHQW�HQWUH�UDQJV�G¶DUEUH���P��
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6D ��(VSDFHPHQW�GHV�DUEUHV�VXU�OHV�UDQJV���P��

'RQF���3 ���

/D�GRVH�QHWWH�FRUULJpH�GHYLHQW��

'QHWWH  �����
�����

'QHWWH �����PP�

9,,������/D�GRVH�EUXWH �

'EUXWH� �
஽௡௘௧௧௘

஼௨ൈா௙௙

$YHF���&X���FRHIILFLHQW�G¶XQLIRUPLWp�&X ����

(II���HIILFLHQFH�GX�UpVHDX�G¶LUULJDWLRQ�(II ����

'EUXWH ����PP�

9,,�����)UpTXHQFH�GHV�DUURVDJHV����

)U� 'RVH�QHWWH��� %MO

)U ������������� ������MRXUV

'RQF�RQ�SUHQG�XQH�IUpTXHQFH�GH����MRXUV��

2Q�UHFDOFXOH�OD�QRXYHOOH�GRVH�UpHOOH���

'U ��
����� �����PP�

HW�OH�GRVH�EUXWH �����������������'EUXWH� �
ଶସǡ଻ଶ

଴ǡଽൈ଴ǡଽ
�

'EUXWH ������PP�

9,,������'XUpH�G¶DUURVDJH�SDU�PRLV���

ș� ��
஽௡ൈௌ௔ൈௌ௥

௡ൈொ௚
�

ș� ��כ������ כ�� כ�������� ��������������ș� �������KHXUHV�PRLV

9,,�����'XUpH�G¶DUURVDJH�MRXUQDOLHU���

'M� �GXUpH�GƍDUURVDJH���)U�
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'M� �������������������'M �������KHXUHV���MRXU

2Q�SUHQG�XQH�GXUpH�'M ����KHXUHV��

9,,������1RPEUH�G¶DUEUH�SDU�KHFWDUH �
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9,,����&DOFXOV�K\GUDXOLTXHV���

9,,������&DOFXO�GHV�GLDPqWUHV�GHV�SRUWHV�UDPSHV�HW�UDPSHV �
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$�1 �ܦ� ൌ ሺ
ଵǤଶൈଶǤ଻ହ

଴Ǥସ଻଼ൈଶ଴଴ൈସ଴଴భǤళఱ
ሻ
షభ

రǤళఱ ൌ ͳͺǡͶ͹݉݉�

6XU�OH�PDUFKp�RQ�WURXYH�OH�GLDPqWUH���PP��

2Q�UHFDOFXOH�OD�SHUWH�GH�FKDUJH�DYHF�' ��PP�

ܲԢ݀ܿ ൌ
଴Ǥସ଻଼ൈଶ଴଴ൈଶ଴షరǤళఱൈସ଴଴భǤళఱ

ଶǤ଻ହ
 �����P�

2Q�UHPDUTXH�TXH ������������P��(W�GRQF�OD�FRQGLWLRQ�HVW�YpULILpH�


/H�GLDPqWUH�GH�OD SRUWH�UDPSH ��

2Q�VXSSRVH�TXH�3'& ����P�HW�RQ�YpULILH�DSUqV�

$�1 �ܦ� ൌ ሺ
଴ǡ଺ൈଶǤ଻ହ

଴Ǥସ଻଼ൈଶହ଴ൈଶସ଴଴଴భǤళఱ
ሻ
షభ

రǤళఱ ൌ ͳͲͳǡʹ͵݉݉�

6XU�OH�PDUFKp�RQ�WURXYH�OH�GLDPqWUH����PP��

2Q�UHFDOFXOH�OD�SHUWH�GH�FKDUJH�DYHF�' ���PP�

ܲᇱ݀ܿ ൌ
଴Ǥସ଻଼ൈଶହ଴ൈଵଵ଴షరǤళఱൈଶସ଴଴଴భǤళఱ

ଶǤ଻ହ
 ����P�

2Q�UHPDUTXH�TXH������������ P��(W�GRQF�OD�FRQGLWLRQ�HVW�YpULILpH�
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CONCLUSION GENERALE 

 

 

Dans cette mémoire, on a étudié tous les aspects climatique, hydrologique et pédologique 

pour pouvoir dimensionner un périmétrie d’irrigation dans une zones qui souffre du manque 

des ressources en eau superficielle. 

Notre zone d’étude est caractérisé par un climat saharien. Non seulement avec une grande 

irrégularité et des faibles précipitations moyennes mensuelles qui ne dépasse pas 12mm par 

mois; mais aussi avec des température élevé surtout dans la saison estivale, et une évaporation 

importante qui atteint les 300mm.   

Notre périmètre MERDA DJADIDA sera alimenté entièrement par des forages dont les 

eaux sont celles de la nappe du Miopliocène 

Nous avons abordé les besoins en eau des cultures à partir du logiciel CROPWAT ce qui 

nous a permis de déterminer le débit spécifique qui est égale à 1,43l/s. Ainsi que l’estimation 

des volumes d’eau d’irrigation nécessaires du périmètre.  

La partie dimensionné du périmètre est découpé en 4ilots, et comporte 24 bornes avec 4 

bassins de stockage. Cette phase de calcul nous a permis de Calculer  le  réseau  d’adduction, 

et celui de distribution, à travers un système de canalisation en PEHD. 

Nous avons abordé aussi le dimensionnement d’un réseau goutte à goutte qui est orienté pour 

l’arboriculture et les cultures maraichères. Dans notre parcelle on a choisi l’olivier. L’utilisation de ce  

système a pour but d’économiser l’eau d’irrigation, et aussi d’améliorer les rendements des cultures. 

Et enfin, l’estimation total du cout du projet est estimé à : vingt-neuf millions cinq cent quatre-

vingts mille six cent soixante-quatorze dinars. (29 580 674 ,00 DA). 
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