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مواجهة أزمة المياه في لبنان: 
حاجة ملحّة للتنمية المستدامة*

oXzaX
�pdYnZUÐ�ÓÐE`�CÐ��K�:�ph�ÚúÐ�Ò}cdU�pYÐ{��CÐ�phef�dU�p�dY�p@nA�ìnhCÐ�â���Y�Ón=
�Ê�H��L�p9nfUÐ�ën�iøÐ�phUík�Y��Y�ng�h�dQj=��w���UÐí�Ø�bL�p_=ÚÌ�<Ð�A�|fY�nw{gZi���UÐ
��Y�}?nc�>�phTĆg�HÐ�pbdA�éĆB��Y��UÙí�ºnwÚ5��Hn=�àÐ}RüÐí�ph_h�]UÐ�ØÚÐ�Cn=�æW�UÐ
��ei��K�:�nghdL�od]UÐ�ph�d>�phincYÐ�ê{Lí�ºðnh«Ú{>�ØÚÐ�CÐ�ì|w�Ñ�\f=�Ú|f>í�pfH�OÐ�pfH

�ox}bUÐ���b��CÐ�:�pe�i�ÚnhdY�9�åUÐ��YĆhH�©ncH
�Ón=  ¤ìnhCÐ¯ ��= ��f_i �ën�iøÐ �pYÐ{�Hø�ÜnHúÐ ��w �ßÚúÐ �DL��wúÐ �Ø{��CÐ �ØÚ�CÐ
�ðÐ}^i�ºéí{UÐ�pRnT�:�ÊÐ�H� Ą{A�DL�NUík�CÐí�NfJÐ�CÐ��`Z>í��db>���UÐ��ýn�CÐ��wÌ��Y
��Jn�>Úø�º�hdL�{xÐ~�CÐ�od]UÐ�ph�d>í��fhYj>��@Ð�>���UÐ�phd�b��CÐí�phUn"Ð�ÒE�cUÐ�Ónx{��dU
�æĆ�BÐ�DL�pSn]Un=�î}BÌ�pg@��Yí�º�L5�@øÐ�ÚÐ}b�HøÐí��ýÐ|`UÐ��Yún=�pg@��Y��h?�UÐ

��Ú5��HøÐ�íÌ�Õn�iøÐ�phAni��Y�ëÎ�ngLÐ�iÌ
� ðpiÚnbY��HíúÐ�çPUÐ�pb]fY�:�ìnhedU� ðnhbhbA�ðniÐ~B���ex�nhT}>�ÚÐ}Q�DL�ënf�U�ënT�ÐÙÎ
� ðĆYnL�q��ÉÌ�ph�nCÐ��xP_UÐ�ÓÐ�f�UÐ�î{Y�DL��hR�phýnCÐ�ØÚÐ�CÐ�ëlR�º:Ð}`!Ð��]h�e=
�Ón]d�UÐí�NY{���CÐ��Y��T�N=�pH �p�RnfY�â���Yí�nffJ�U�phd�b��CÐ�phef�UÐ��Y� ö{²
��ëØÚøÐ �}¹ �ß�A� �phUí{UÐ �}¹úÐ �DL �ÓnLÐ~fUÐ ��L � ðĆ\R �ºphd�CÐ �Ón]d�UÐí �pYn_UÐ
�ÓÐE`�CÐ �OÐ�nw öØ}Y�pUn"Ð�ì|w������ļn_UÐ�}¹�º-�f!Ð�E�cUÐ�}gfUÐ ��©ÐÛ�UÐí�©n�Én"Ð
�×nfY�OÐ��]H��Y�×nfY��Y��dbf>í��H��CÐ��h=úÐ�}��UÐ�ß�A�pb]fY�Ñ�>���UÐ�pdYnZUÐ
�EQ�ÒÚÐØüÐ�rhA��Y  ¤�HíúÐ�çPUÐ�pb]fY�ÓnhÉ�[B¯�OÐ�pRn�ün=�ºïíÐ}�É���I
�DL �pþJnZCÐ �éí{UÐ �ëÎ ��ÒÚ�w{�Y �pþh= �: �pcUng�CÐ �ph���UÐ �ìnhf ô=í �ph_h�]UÐ �ìØÚÐ�C �pYÐ{��CÐ
�Ú�]> ��@í �:�ðnbýnL �qd öcI�ºënf�U �ngfYí �ÓnhÉ�[B�n0{U ��H��CÐ �ç �Ñ�f@�pg@Ðí

23



ënf�U�:�ìnhCÐ�pYÛÌ�pg@Ð�Y 586

�ìnhedU�pdYnc�CÐ�ÒÚÐØüÐ�Ø5�LÐ�:�1998�ên_UÐ�|fY�ðÐ{ýÐÚ�ënT�ënf�U�ëÌ�{h=��n*ÚÐØÎí�ph���UÐ��f�UÐ
�pxÚ|@� ðø�dA�ngfhe\�U��UÙí��Gestion Intégrée des Ressources en Eau-GIRE�
�}g^>�pYn_UÐ�Ón]d�UÐ�p�QÚ�ê{L�ëø�ðÐ}^i�çÚ�UÐ�DL�ðÐFA�qhb=��H±U��cUí�ìnhCÐ�ân]bU
�p�HnfCÐ�ÓÐÚÐ}bUÐ�ÙnĺÐ�ê{L�:�kJn��UÐ�Ð|w��phef�UÐ��hbĻí�phfb�UÐ��TnZCÐ� ö�"�p��fUn=�nw~�L
��Y�yUn[U�ïÚ{i�øí�phfJ�UÐ�pAn�UÐ�DL�Ø{@�N�Lø�Ú�g^=�ye�x�ºên_UÐ�yUn[UÐ� ö�*���UÐ
�ÙnĺÐ �phdeL�q=nI���UÐ �yUn[CÐ ��Y�pL�f�Y�pL�e6�ê{b>í�}?nc�> �Ò}wn^UÐ �ì|w�È�ë�de_x
� ðøíØ�ëÌ�NA�:�Å�én�CÐ��h�H�DL�ÓnxnafUÐ�â���Y��phHnHúÐ��TnZCÐ��A�<n�Un=í�ÚÐ}bUÐ
�ÒÚÐØüÐ �ê�gaY�nfL�Ðí|BÌ�nwEQí��i�>í�pdhdS �phýnY �ØÚÐ�Y��d�/���UÐ �ëØÚúÐ���Y�î}BÌ

��phýnCÐ�ØÚÐ�CÐ�ÒÚÐØÎ�én6�:�ðnAn�i�Ð�bbAí��bh�]>�OÐ�Ð�dÉ�>í�ìnhedU�pdYnc�CÐ
���>}Y �nghdL �od]UÐ �ÒÚÐØü �phýnCÐ �ØÚÐ�CÐ �NYj> �â���Y �ëÌ �{TkCÐí �æí}_CÐ ��Y �Ón=

�nª�êÐ{��Y��cZ=�nwÚ5��HÐ�DL�ëÐ}?kx�NHnHÌ�NdYn_=� ðnbh?í� ðnJn�>ÚÐ
�pYnL�×nfCÐ�DL�}?k>���UÐ�ph_h�]UÐ�EQí�ph_h�]UÐ�pdYnZUÐ�ÓÐE`�CÐ�p�h�i��_h�J��YnL

�Óína�>�Ó|BÌ���UÐ�Õ�d?í�Ún]YÌ�ìnhY��Y�ph_h�]UÐ�Ón]Sn��CÐ�phec=��Yn_UÐ�Ð|w���e�x
�:�ìØÚ�i�æ�H�nY�Ð|wí�ÒEBúÐ�ÓÐ�f�UÐ �:�n4{_Y�©{>�nf^Aøí�º}BËí�ênL�N=�n*nheT

��ýnCÐ�ëÐ~hCÐ
�ën�iøÐ��fÉ��Y� òën?��YnL

�Ónx{_�UÐí��phR�!Ð�ìnhCÐ�æÐ~f�HÐ�:�àÐ}RüÐí�pþh�UÐ�DL�p^Rn�CÐ�ê{Lí�Ô�d�UÐ�:���e�x
�p=GUÐ �æÐ}�iÎí �}�[�UÐ �<n�Un=í ��ýÐ}"Ðí �Ún�IúÐ ��]S �ºph�]�UÐ �phýnCÐ �ïÚn�CÐ �DL

��L� ðĆ\R����zUÐ
����zUÐ�ºÓnc�ZUÐ�:�Ñ ö�>�º�]S��phY�hUÐ ��TnZCÐ�Ö}]x�ìnhCÐ ��xÛ�>

�ÓÐE��UÐí�Øí{�UÐ�:��bi�Å�H��CÐ�}��UÐ�:��ênL��T�ow|>�rhA�ìnhedU�E�T�Ú{w
����ÒØ�@�CÐ�EQ�phR�!Ð�ìnhCÐ�Ónb�J�px|`>�ÒØnLÎ�ºìnhedU���]�UÐ��x~��dU

�{e_�CÐ�íÌ�Ľ}_UÐ�Ô�d�UÐ ��ØnxØÛÐ�:�ìnhCÐ �Ô�d>
�ÓÐÚÐÛ�UÐ� �pYnL �Ónþhw �PL ��Y �}�TÌ �ènfw ��Ò ö{L �Óng@ �N= �pLÛ�Y �ÓnhUík�CÐ

�ÒÚÐØüÐ�:�ë�TÚnZ�x��nwEQí�ìnhedU�pYn_UÐ�Ón�HkCÐí��Un6í
�ye�> �pdYnc�Y �ph>nY�d_Y ��^i �Ø�@í �ê{L ��phRnT �EQ �ÓnhAĆ[UÐí �ÒÌ~6 �pR}_CÐ



587  

�n*ø5_�HÐí�ØÚÐ�CÐ�DL�æ}_�Un=
�pYn_UÐ�Ón]d�UÐ��Ò}e���CÐ�ÓnLn]bUÐ�pRnT�:�Ónc�ZUÐ�phUn_R�ê{Lí�od]UÐ�ÒÚÐØÎ�Ê�H

�phUnCÐí�pheh^f�UÐí�pxP�UÐ�ØÚÐ�CÐ�:��bií�Mch4Ð��_\UÐ��Y�©n_>
�ºpYí{_Y���I��REU��pU|��CÐ�ìnhCÐ�êÐ{��HÐ �ÒØnLÎ� ��Ò}e���Y �EQ �px{hdb> �EQ �ìnhY

pxØnY}UÐ�ìnhCÐí�px}��UÐ��h=nfhUÐ
�o�H��ÚFY�EQ��cZ=�pSn]UÐ�èĆg�HÐí�phR�!Ð�ìnhCÐ�Ónb�J��Y�ìnhCÐ�z��:�àÐ}RüÐ

�pA�dCÐí�}��UÐ�ìnhY�Ñ�>í�Ô�d�UÐí�phR�!Ð�ìnhCÐ
�ºéØnL�EQ�pR}_>�ên^i�ºpY{#Ð�î���Y�N�Ļ�:��ZaUÐ��NTGZedU�ÒÊ�aT�EQ�ÒÚÐØÎ
�ìnhCÐ �NYj> �ºÒ{x{L ��JnfY �: �ÓnY{#Ð �ÊnbU �NfJÐ�CÐ ���S ��Y �èÐGIøÐ �E>Ð�R ��RØ �ê{L

�pYn_UÐ�pYĆ�UÐ�Exn_Y��iØú��\ĺ�ø���UÐí�sxÚng[UÐ�p]HÐ�=
���UÐí�pde�cY�EQ�ÓnadYí�ngLÐ�iÌ�pRnT�DL�ÓnaUn�CÐí�ph]`�UÐ�pdcZY��phiÐ~hCÐ�~�L

��Y~UÐ�nghdL�naL
�ëĆh�UÐ�qSnLÌ�����ngLÐ�iÌ�DL�ÓnhYØ}UÐí�ÓnxnafdU�Ón�cY�OÐ�}¹úÐ�ïÚn6��x�Ļ

��ìnhedU��_h�]UÐ
��BnfY�E`>�Ø�@í��Y�pfh=�DL�ºÒEBúÐ�ÓÐ�f�UÐ�:�ºë�hinf�dUÐ�y�ÉÌ��UÙ�OÐ�pRn�ün=
�pSn]UÐí �ìnhCÐ �êÐ{��HÐí �}R�> �DL �}?kx �æ�H �ï|UÐí ��H��CÐ ��h=úÐ �}��UÐ �pb]fY �:
��phýÐ|`UÐ �ØÐ�CÐ �Ún_HÌ �DL �nwE?j>í �ØÚÐ�CÐ �}R�> �: �ðn`Un= �ðÐÚíØ �o_dx �Eh`�UÐ �Ð|w ��px|`�UÐí
�pdcZY���fi�ëÌ�ëíØ�©nc�UÐ��efUÐ�OÎ� ðnHnhS�ìnhCÐ�DL�{xÐ~�CÐ�od]UÐ�àn�>ÚÐ�OÐ��UÙ��@}xí
�DL ��xP�fY �ÿ@ø�ë�hdCÐ ��[ií �ë�hdY �1,5 �OÐ��= �ëíÚ{bx ��x|UÐ �NxÚ��UÐ �Nþ@ĆUÐ

��nxÚ�H�:�âÐWUÐ�âø{iÐ�|fY�phinf�dUÐ�ĽÐÚúÐ
ìD_=í�×meBm<��g>�TÐ�mfIm�=ÚÐí�ëme�T�9�ìmgBÐ

ocXmYTÐ�ÓÐD_�BÐí�×meBÐ��ëme�T�9��ýmBÐ�ëÐ}gBÐ��Ì
��[R�:�Ón]Sn��CÐ�ÒÚÐ~`=�~öhe�x�º�] öH��Y�×nfY��w�©nf�dUÐ�×nfCÐ�ëj=�ê~�i�ëÌ�nffcex
��d�x ��pf�UÐ ��Y �phb��CÐ �}gIúÐ �DL�{�/ �æna@�ÒGa=í ��ën�hi �OÐ �©n�UÐ �ë�inT ��Y� �Ên�ZUÐ
 1400í��AÐ��UÐ�DL��dY�900í��dY�600�N=�ÖíÐG>� ðn�x}b>��dY�800�Ón]Sn��CÐ�� öH��Y
���SPUÐ�é5ZUÐ�:��dY�200�ëíØ�nYí�ØĆ�UÐ��S �:��dY�400�OÐ���*í�Ón_a>}CÐ�:��dY



ënf�U�:�ìnhCÐ�pYÛÌ�pg@Ð�Y 588

��h=nfhUÐ��xW>�pxÚÐ}e�HÐ�DL�p^Rn�CÐ�:�ç�R�nYí�ê2000�Ñ��fCÐ�DL�Ón]Sn��CÐ��wn�>
��Y�%75��ÚnöxÌ �OÐ�©n�UÐ �ë�inT��Y�Ò{�eCÐ �ÒGaUÐ �éĆB�n*ÚÐ~Q�{xÐ~>í�æna!Ð�ÒGR�éĆB
�p�e#Ð �}gIúÐ �éĆB �%9 �í �Û�ö/í �ëÐ}x~A �éĆB �%16 �OÐ ��öi{�xí ��ï�f�UÐ ��xW�UÐ
�p��i �©{�= ��UÙí �ðÐE`> �{gZ> �ÓÌ{= �Ón]Sn��CÐ �ì|w �5iÐ ��éíúÐ �ë�inT �OÐ �ÑË ��Y �pöhb��CÐ
�ºÒGR�|fY�ºì{gZx�ï|UÐ�ïÚÐ}"Ð�Ün��iøÐ��Yn_U�ðÐ}^i�Ên�ZUÐ�ÒGR��hdb>��Y�Ón]Sn��CÐ

��H��CÐ��h=øÐ�}��UÐ�ß�A
�ënf�U �pxØí{�C�ðÐ}^i ��UÙí�îFT�phªÌ�ÓÐÙ�ënf�U �:�ìnhCÐ �pUj�Y�ðÐ}BkY�q��ÉÌ�{Sí
�q��ÉÌ�{bU��pf�UÐ�:�}gIÌ�p_�H��L�{x~>�Ò{Y�DL� ö{�/�æna!Ð�ÒGR�ë�cUí�ØÚ�CÐ�Ð|w��Y
�ØĆ�UÐ�Ú ö�]>��Y� ö{"Ð�:�phHnHøÐ�£nf_UÐ�{AÌ��H��CÐ��h=øÐ�}��UÐ�:�nwÚ{wí�ìnhCÐ�pdS
�OÐ��= �phinf�dUÐ �ĽÐÚøÐ ��BÐØ �ÒØ{��CÐ �ìnhCÐ �<n+Ð ��h�d> ��cexí ��ïØn[�SøÐ �nw ö�eií

.3ê�ÚnhdY�2,7

�phBnfCÐ�ÓÐE`�CÐ�E?j>�ëÌ�rhA�º×nfCÐ�â���e=� ðnbh?í� ðnJn�>ÚÐ�ënf�U�:�ìnhCÐ�â���Y���>}x
��ë�hf_CÐ �ë�Uík�CÐ �ì}]�= �}_ZhU � ðnx�S ��cx �3 �Ón]Sn��CÐ �pheT �DL�ÒEBúÐ �ÓÐ�f�UÐ �:
��yýn�ZUÐ��[Rí�Ún]YúÐ�é�]w�ÒGa=� ðnbh?í� ðnJn�>ÚÐ���>}>�ìnhCÐ�DL�od]UÐ�ÒÚÐØÎ�ëlR��U|T
�ëncYün=�ë�cx��U�Õ�d�UÐ �ën=íÙ�Ênf?Ì ��U|Tí�Ên�ZUÐ �ÒGR�:�Ón]Sn��CÐ ��x~ĺ���x�3�ÐÙlR

�ÒÚ�[UÐ�y��x�ìniØÌ�éí{!Ðí�yýn�ZUÐ�ÒGR�:�ìnhCÐ�DL�{xÐ~�CÐ�od]UÐ�NYj>
�ï|UÐ�×nfCÐ�E`�=�phf_CÐ�phUí{UÐ�phY�c"Ð�pþhgdU��=n�UÐ�ÊÐF#Ð��x}aU�rUn�UÐ�}x}b�UÐ�ëÐ�5T
��ïÚÐ}"Ð�Ün��Aøn=�æ}_x�nY�íÌ��pb]fedU�ÒÚÐ}"Ð�p@ÚØ�âna>ÚÐ�:�ðÐE`>�� ögc>�2008�ênL�Pi
�DL� ðpÉnB�ënf�U�DL�ðn�dH��c_f>�pUn"Ð�ì|w��px�þY�Ón@ÚØ�4�OÎ�px�þY�N�@ÚØ�Øí{A�:
�ÖíÐG>�qinT���UÐí�Ún]YúÐ�é�]w�ÒGR��db��H��Õ�d�UÐ�ëí~8í�Ún]YúÐ�é�]w�î���Y
�NYj�= ��d_��H �ni{d�U �pehB�UÐ �oSÐ�_UÐí ��}�TúÐ �DL �ðnY�x �50í �40OÐ �ðnY�x �90í �80 �N=

�Õ�d�UÐ�ën=íÙ�DL�E�T�{A�OÐ�{e�_x�ï|UÐ�:�!Ð��x~��UÐ
�pc�ZUÐ�N=�nY�ëín_>�âíPY��e���Cas du Liban��phinf�dUÐ�pUn"Ð�p@|ei�qö/�{Sí
�pþh4Ð��hýÚ�oýni�º��Jean Jouzel���xÛ�@�ën@�Ú��RíFUÐí�ßÐ�AúÐ�Ónþh4�ph]H��CÐ

�.ùÐ�éí{�dU� ðnbRí�p�h�fUÐ�ÓÊn@í�º×nfCÐ�E`�=�phf_CÐ�phUí{UÐ�phY�c"Ð



589  

4 ° C��ïÚÐ|@�Üm��@Ð 2 ° C �ïÚÐ|@�Üm��@Ð ogGmGúÐ�æí|]TÐ
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�p�Q}UÐ �Ø�@í �êÐ{_iø �ngbh�]> ��LØ �íÌ �nghöf�> � ö��x �3 �pYÐ{��CÐ �phef�UÐí �ìnhCÐ �pRnb? �ëlR �ënf�U
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�ên_UÐ���A�n ö0Ú�� öS��CÐ�pAn�CÐ�ëÐ�OÐ�pRn�øn=�ºpLÐÚ~UÐ�ÒÚÐÛíí�FAO�åUÐ�pe^fY�ÓÐÊn[AÐ
��ýÐ|`UÐ��YúÐ�NYj>�ph`=��UÙí�Ún�cw�280,000��w�2030

 %75�p��f=��UÙí���]�UÐ�ï}UÐ�DL��"Ð�Ê��U�{e�_>�ënf�U�:�pxí}CÐ�ÓnAn�CÐ�ëÐ
�nYÌ�º�%10��î{_�>�ø��goutte à goutte���hbf�Un=�ï}UÐ�DL�{e�_>���UÐ�phb��CÐ�pAn�CÐí
�:�{af��x�ï}UÐ�ëlR�ºÐ|U��%  10��ânb�UÐ ��gH�:�pÉnB�aspersion �Ý}Un=��gR��Sn�UÐ
�qh��>���x�ëÌ��w�q_�í���UÐ�p]#Ð�:�px�UíúÐí�ÒØ ö{��CÐ�ØÚÐ�CÐ��Y�% 80�<Ð�A�ënf�U
 6,000 �p��i�Ø5�LÐí�ënf�U�:�pxí}CÐ�ÓnAn�CÐ��e6�ph]`>��@Ì��Y��hbf�Un=�ï}UÐ�ê�gaY
�pf�UÐ�:�Ún�cgdU�o_cY�GY�10,000��L� ðn��L�2020�ên_dU�pf�UÐ�:�Ún�cgdU�o_cY�GY
�:��= ��e_x �nY �ÚÐ}Q �DL�ÒØ{��CÐ �ØÚÐ�CÐ �: �Ú{4Ð ��Y �{"Ð ��@Ì ��Y ��UÙí � �2015 �ên_dU

�pY{b�CÐ�éí{UÐ
�:��ýnCÐ �ëÐ~hCÐ �Ñn��AÐ �OÐ �pheH}UÐ �Ón]d�UÐ �Ó{eL�{bR �ºÓnh]_CÐ �ì|w�OÐ �ðÐØnf�HÐ
 2015�pf�U�od]UÐ��ÒÚÐØÐí�pYÐ{��Y�EQ�N"Ð�Ð|w���A�éÐ~>�ø���UÐí�ÓnLn]bUÐ��e�C�ënf�U

�ìniØÐ�N�Y��w�5T��2030í
�Ún�cw3ê�10,000�phUn"Ð�ï}UÐ�o�i��3ê�ë�hdY�1,100 ���ïÚ�2015�ênL

3ê�ë�hdY 150�����pLnfÉ
�Ónc�ZUn=�%48�<Ð�A�Ú{w��3ê�ë�hdY�501��������paI

pfH3ê�ÚnhdY1,75������â�e6
�pYÐ{��Y�ÒÚÐØÐ��e�����hbf�Un=�ï}UÐ��ï}UÐ�Ónc�I�N�Ļ�2030�ên_U�ni{e�LÐ�nY�ÐÙlR

�.ùnT�y�[x
3ê�ë�hdY�1,680 ��������ïÚ

3ê�ë�hdY�300 ��pLnfÉ
��Ónc�ZUn=�%48�<Ð�A�Ú{w��3ê�ë�hdY�1000 ������paI

pfH3ê�ÚnhdY�3,000 ��â�e6
�~�_=�Ú|fx�paZUÐ�ìnhY�Ónc�I�ÒØ�@�px�b>�ê{L�OÐ����h�i�Ø�_>�ï|UÐí�â�e�CÐ�Ð|w�ëÐ
�N�Ļ�ëÐ�s�f��i���pf�UÐ�:�3ê�ÚnhdY�2,7��ÒØ{��CÐ�phýnCÐ�ØÚÐ�CÐ�â�e6�ç�ax�ënf�dU�E�T��ýnY
��Y� ö{�dU�p]#Ð�Ónx�UíÌ��Y��w���]�UÐ��x~��UÐ�OÐ�pRn�ün=�paZUÐ�ìnhY�Ónc�I�ÒØ�@
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�}g^x�Me_UÐ ��SÐ�UÐ �ëÌ �OÐ �pRn�ün= �ìnhCÐ �ÚØn[Y�Ø{_> ��Y��Q}Un�R ��ìnhCÐ �:��Én"Ð�Ú{4Ð
�pYÛÌ�OÐ�pRn�øn=�}��UÐ�:�pfH3ê�ÚnhdY�1,2�<Ð�A�Ú{w�OÐ�ì öØ}Y��ýnCÐ�ëÐ~hCn=�~�L�Ø�@í
�phýnCÐ�Ón@n"Ð�ØnxØÛÐ�OÐ�îØÐ�n,�ºpf�UÐ�éÐ�J�Nfb�UÐí� öyZUÐ�od`x�rhA�ºoiÐ�!Ð�ÒØ{_�Y
��Ln\>í ��@nfUÐ ��L5�@øÐ �Ú�]�UÐ �p�h�i �ï}UÐí �<~fCÐ �é5_�HøÐí �ÑPUÐ �ìnhY �pÉnB�

���Nþ@ĆUÐ�Ø�@íí�phL5�@øÐ�{hUnb�UÐí�ÓÐØn_UÐ�é ö{ó�>í�ºënc�UÐ�Ø{L
�ëÌ�}g^x�2010�ênL��Y�ðÐÚn��LÐ� ðnYnL�30�ÒGaU��=n��AÐ� ö�>�nY�ÐÙÎí�ºënf�dU��ýnCÐ�ëÐ~hCÐ�ëÐ
3ê�ÚnhdY�1,7�N=�ÖíÐG>�êÐ{��HøÐ�ÓnLn]S�pRncU��2015��ï�f�UÐ�<n+üÐ�od]UÐ
�pf�UÐ3ê�ÚnhdY�3�OÐ��[hU�2020�ên_UÐ�:�pf�UÐ3ê�ÚnhdY�2�p��L�Ûín��x�od]UÐ�Ð|w��pf�UÐ

.2030�ênL
�ogýmBÐ �ØÚÐ�BÐ �CK �|>j= ���TÐ �ÓmR�^BÐ �ëkQ �ocXmYTÐí �oXm^TÐ �ÓÐD_�dcT �o��eTm< �mXÐ ��Õ

��d[�=
�ï|UÐí �ënf�dU �©nc�UÐ ��efUÐ �OÐ �pRn�ün= �2010 �ênL�ë�hdY �4,5 ��ënf�dU �©nc�UÐ ��efUÐ
��wØ{L�Ú ö{ ôS�ï|UÐ�NxÚ��UÐ�Nþ@ĆUÐ�Ø�@í�OÐ�pRn�ün=�2040�ênL�NxĆY�8�<Ð�A�y�[hH
�ëÐ~hCÐ�DL�ìE?j>í�{���CÐ����UÐ�Ð|w�}e��hH���Y�OÐ�æ}_i�øí�2014�ênL�ë�hdY�1,5�å=
�p]#Ð���í�Ênf?Ì� ðnK��dY��cx�3�:n�üÐ���_ZUÐ��`\UÐ��L�s>nfUÐ�~�_UÐ�Ð|w�ë�T��ýnCÐ

�âna>ÚøÐ�:�|BùÐ�ïÚÐ}"Ð�Ün��AøÐ��YnL�OÐ�pRn�ün=
�ni Ì�5T��db��H���UÐí�pf�UÐ3ê�ë�hdY�2,7��å=�Ú{b>���UÐí�ÒØ{��CÐ�ØÚÐ�CÐ�pxØí{7
�nYÌ �ÓÐ�fH �PL��T �pfH �n4{_Y �ënT �yZUÐ �pfH �ÒÚíØ �ëÌ �rhA �ïÚÐ}"Ð �Ün��AøÐ ��_a=

�N�fH��T��ÒE>�=�Ú}c�>�q��ÉÌ�{bR�ðÐ}BkY
���H��CÐ�}��UÐ�:�ow|>��pf�UÐ3ê�ÚnhdY�1,2��ìnhCÐ�Ú{w�OÐ�pRn�ün=

�ê{L �OÐ �pRn�ün= �è}=í �phd�@ �ÓÐE�=í �Øí{H ��ph�]�UÐ �ìnhCÐ ��x~ĺ �ÓvZfY �ÑnhQ
�ìnhCÐ�Ónc�I�ÒØ�@

�àÐ}RÎ� �nwÚ5��HÐí �ìnhCÐ ��x~��U �¢hý}UÐ �Ú{[CÐ �éĆb�HøÐ �|fY �qdcI �phR�!Ð �ìnhCÐ
� ðnJnh�AÐ �ë�c> �ëÌ ��Y � ðø{= ����� �phR�!Ð �ìnhCÐ �î���Y � ö©{> �º}��UÐ �ìnhY �Ñ ö�> �ºz\UÐ �:
�p=nS}UÐ�Ò~g@Ì�ÑnhQ��K�:��ýÐ�Z_UÐ�}a"Ð��U|T�æna!Ð�ÓÐGR�Ênf?Ì�n45_�Hø�ðnh�h>ÐGHÐ
��Y�Ún\#Ðí��TÐ�aUÐ�ØÚ���x�ënf�Uí�º ðnhUnA��YkY�EQ��gR��ýÐ|`UÐ��Y±U�p��fUn=�nYÌ���phfYúÐ
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�pxØ�_�UÐ�ph=}_UÐ�pcdeCÐí�ëØÚønT�ðÐ{h@�ØÚ�CÐ�Ð|w�ÓÚÐØÌ�ngfcUí�ìnhCn=�ÒEbR�éíØ
æn@���I�×nfY���]H��CÐ�×nfCÐ

)2C°- 4��ÒÚÐ}"Ð�Ón@ÚØ��H��Y�âna>ÚÐ
�ê�x�60�OÐ�50��ê�x�90�OÐ�80��pdhdS�Ónhec=��cUí�Ún]YúÐ�é�]w�pRn�T�ÒØnxÛ

��Ónin\haUÐí�}�[�UÐí�æna!Ð���situations d’exception��phýnf��HÐí�pR}]�Y�ÔÐ{AÌ 
���zUÐ�ºÒ{I�}�TÌí� ðø�[A�}�TÌ�

� ðn�Sí �ç}`��x �èĆe�HøÐ �ëÐ � ðpÉnBí �phfh>í}UÐí �phUnCÐí �phHnh�UÐ �ÓnS�_CÐ ��L ��hwni
�nYÌ ��pYn_UÐ �Ón]d�UÐ ���S ��Y �pYÛĆUÐ �px{!n= �ìnhCÐ �â���Y �|BÌ �ê{Lí �ìÛn�iø � ðĆx�J
�ÊÐF#Ð���S��Y��U��h]��UÐ� ö�>�nY�Ún��LøÐ�N_=�|Bkx�3�ÐÙÎ���w��JÐ�CÐ��A}]x�ï|UÐ�éÐk�UÐ
�ìnhCÐ �:�~�_UÐ �Ð|w�DL�oöd`�UÐ ��cex ��hT�ºpdYnc�CÐ �ÒÚÐØüÐí�ìnhCÐ �p]B�:�àÐ}S�fc�UÐí
�phf�UÐ �ÒÊnaT�ßna�iÐ ��Y�ê�hUÐ ���A�ënf�U ��hin_x �nY ��K�:�Èod]dU �pYÐ{��Y�ÒÚÐØÎ �NYj>í
�ºØí{H� �ph�]�UÐ �ìnhCÐ ��x~ĺ �pxnaT �ê{Lí ��ï}UÐí �ÑPUÐ �ìnhY �Ónc�I� ��bfdU �ph���UÐ
��phLnf]ÉüÐí �ph_h�]UÐ� �phR�!Ð �ìnhCÐ �Ónb�J �px|`�U ��xÚnZY �ÑnhQí �����ºphd�@ �ÓÐE�=

�px{hdb�UÐ�EQ�ìnhedU��êÐ{��HÐ�ê{L���h_\UÐ�êÐ{��HøÐí
�ìnhCÐ ��Y�ÒØna�HøÐ�ph`=�pxWL�phfJí�p]B�Ø5�LÐ�OÐ�ÒÚÐØøÐ�q_H�����UÐ�Ð|w�énhA
�Þn#Ðí�ên_UÐ �ân]bUÐ �nghR �èGZx�ºpdYnc�CÐ �ÒÚÐØøÐ �ê�gaY��e���UÙí�ënf�U �:�ÒØ{��CÐ
�DL�od]UÐ �ÒÚÐØÐ �NYj>�ngfY��@}CÐ �æ{4Ð�ë�cxí�ºpUí{UÐ �Ón�HkY��Y�ï{d�UÐí�MwøÐí
��ýÐ|`UÐí��L5�@øÐ��YøÐ�qh��>��@Ð��Y��UÙí�2050�pf�U�phd�b��CÐ�pdA}edU�ënf�U�:�ìnhCÐ
�:�phýnCÐ�ØÚÐ�CÐ�pUnA¯��L��YnI�Ú ö�[>���í�nghR� ö��x���UÐ�ënf�U�:�OíúÐ�Ò}CÐ�n¹Î��Nhinf�dU
�ìnhCÐí�ÓÐE��UÐ�º}¹úÐ�ºp=n[UÐ�ßÐ�A±U�phýnCÐ�ØÚÐ�edU�pdYnc�CÐ�ÒÚÐØüÐ�ÜnHÌ�DL ¤ënf�U
�{Sí ��2003 �ênL �ënCFUÐ ���S ��Y �ngbx{[> � ö�>í �ÊÐÚÛ�UÐ ��d6 �pbRÐ�Y �qUni �{Sí ��phR�!Ð
�rhA�2010�ên_UÐ�:��?�-íÚíøÐ�ØnĻĆU�p_=n�UÐ�ìnhCÐ�Ò{Aí���S��Y�2008�ênL�ng�x{Ļ�î}@
��Y�º�cZ�U�qinT�ph�h>ÐGHøÐ�ì|w��¤ìnhCÐ�ân]bU�phfJ�UÐ�ph�h>ÐGHøÐ¯�å=�æ}_>�q��ÉÌ
��L5�@øÐí��ýÐ|`UÐ��YúÐ�qh��>��@Ì��Y�îFcUÐ��e_UÐ�Ón_RÐÚ��Y�Ò{AÐí�º�d]fCÐ�Ð|w

�NfJÐ�edU
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�ìnhCÐ �ân]bU �phfJ�UÐ �ph�h>ÐGHøÐí �pxP_UÐ �p]�dU �ph�hý}UÐ ��xínf_UÐ ��h�d> ��cexí
��<n�UnT

�ìnhCÐ �Ónb�J �px|`>í �ÓÐE��UÐí �Øí{�UÐ ��xÚnZY �FL �phRn�øÐ �phýnCÐ �ØÚÐ�CÐ �NYj> ��
phR�!Ð

�phd�@�ÓÐE�=í�Øí{H�ºÓnc�I�ºÓniÐ~B�º}@�à�]B��paZUÐ�ìnhY��xÚnZY��
�peýnbUÐ��xÚnZCÐ�rx{Ļí�Ò{x{@�ïÚ��xÚnZY��eZ>í��ï}UÐ�ìnhY��xÚnZY��

�p!n_CÐ�Ón]7í���[UÐ�æWUÐ�Ónc�I��xÚnZY����[UÐ�æWUÐ��xÚnZY���
�ën\haUÐ�Ún]BÌ��Y�px5�dU�}¹øÐ�ïÚn6��x�b>��xÚnZY��}¹úÐ�ïÚn6��x�b>��xÚnZY��

px}��UÐ��h=nfhUÐ
�phýn=}gcUÐ�pSn]UÐ�ëíkI��

�-íÚíøÐ�ØnĻøÐí�<í{UÐ��f�UnT�phUí{UÐ�Ón�HkCÐ�îFT�pbRÐ�e=�p]#Ð�ì|w�qh^A�{Sí
�ìnhedU�phCn_UÐ�pTÐPUÐí��Remob��ßÐ�AúÐ�Ónþh4�ph]H��CÐ�pc�ZUÐí�-íÚíøÐ��f�UÐí
�pdYnIí�p6FYí�pdYnc�Y�p]B���í�nghR� ö��x���UÐ�ënf�U�:�OíúÐ�Ò}CÐ�qinT���GWP-med�
�{x{@�.n�HkY��h^f>í�od]UÐí�Ón@n�dU� ðnbRí�phinf�dUÐ�ĽÐÚúÐ�pRnT�DL�phýnCÐ��xÚnZedU

�ìnhCÐ�ÒÚÐØø
�oKmeZTÐí�o`YTÐ�ºï|TÐ��ìmgBÐ�CK�nc\TÐ�ÒÚÐØÎ�Ómwzĵ

�ï|TÐ�ìmgX�CK�nc\TÐ
�{f��x�rhA�ºØĆ�UÐ�:��nh�UÐ�ÚÐ}bUÐ��_in[U�Nw�xÚnfhH��x{b>� ö�>�º2000 �ên_UÐ�|fY
�DL��>nHnc_iÐí��ýnbUÐ����UÐ�DL�ÚÐ}e�HøÐ�ïÌ�º¤phýnCÐ�ØÚÐ�CÐ�DL��`\UÐ¯�pUnA�OÐ�éíúÐ
�zhH}>í�~x~_> �éĆB��Y  ¤ìnhedU �pYÐ{��CÐ �ÒÚÐØüÐ¯ �å= ��d_�x �}BùÐí�º�hR �NfJÐ�CÐí�ënf�U
�q�QÚ �énA �: �ØĆ�UÐ �: �nghdL �od]UÐ �ph�d> �æ{) �phýnCÐ �ØÚÐ�edU �pdYnc�CÐ �ÒÚÐØüÐ �ê�gaY

��höf��=�phHnh�UÐ�ÒØÐÚüÐ
�FTÌ�ê5�wÐ�ÊĆxÎ� ðn\xÌ�od]�>�ënf�U�:�phýnCÐ�ØÚÐ�edU�pYÐ{��Y�ÒÚÐØÎ�OÐ�phd�b��Y�Ò}^i�ëÎ
��dg��CÐ�ìÚn��Ln=��LÐÚ~UÐ�ân]bUÐ�:�phUíúÐ�ÓÐÊÐ}@üÐ�ÙnĺÐ��`�fx�ÙÎ�ÅìnhCÐ�ÒÊnaT�N���U
�ân]bdU�q[ ö[B�{S�ìnhCÐ��Y�3ê�ÚnhdY�<Ð�A�ëÌ�OÐ�ÒÚnIüÐ�Ú{9��ënf�U�:�ìnhedU�¢hý}UÐ

�ënf�U�:�ÒØ ö{��CÐ�ìnhCÐ�<n+Î��Y�%80���ex�nY�ïÌ�º2015�ênL��LÐÚ~UÐ
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���Ý}UÐ �íÌ ��hbf�UÐ� �p�x{"Ð �ï}UÐ �Ónhfb> �ân�>n= �ï}UÐ �ìnhY �êÐ{��HÐ �{hI}> �od]�x �Ð|wí
�êÐ{��HÐ�ÒØnLlT��px{hdb�UÐ�EQí�px{hdb�UÐ�ìnhCÐ��Ò{x{!Ð�phýnCÐ�Ón�]�CÐ�êÐ{��HÐ��U|Tí
�DL�od]UÐ �ph�d> �æ{)��UÙí �pxØnY}UÐ �ìnhCÐí �px}��UÐ ��h=nfhUÐ �ìnhY �ÕÐ}��HÐ �ºpU|��CÐ �ìnhCÐ

�ìnhCÐ
Úm�bv3ê�10,000��ï|TÐ�âm\aT��ogýmBÐ�ØÚÐ�BÐ�CK��_[TÐ���wÚmegG

2040 2010

έΎΘϜϫ 280,000 έΎΘϜϫ 100,000 owí|BÐ�Óm@m�BÐ
3ϡ ϥϮϴϠϣ 2800 3ϡ ϥϮϴϠϣ 1000 oe�TÐ�;m+øÐ�è°f�GøÐ�

Úm�bv3ê�6000��ogýmBÐ�ØÚÐ�dcT�oXÐz��BÐ�ÒÚÐØüÐ��wÚmegG
2040 2010

έΎΘϜϫ 280,000 έΎΘϜϫ 100,000 owí|BÐ�Óm@m�BÐ
3ϡ�ϥϮϴϠϣ 1680 3ϡ�ϥϮϴϠϣ 600 oe�TÐ�;m+øÐ�è°f�GøÐ 

3ê�ë�hdY 1120 3ê�ë�hdY 400 oe�TÐìmgX�DQ�=

2010�êmK��o`YTÐ�ìmgX�âm\aT��ogýmBÐ�ØÚÐ�BÐ�CK��_[TÐ���wÚmegG
ë�hdY 5 ënc�UÐ�Ø{L

%  70  % 50 ìnhCÐ�Ónc�I�phUn_R 
3ê�ë�hdY 520 3ê�ë�hdY 650 pf�UÐìnhCÐ�DL�od]UÐ�<n+Î

2040�ênL�pf�UÐ3ê�ë�hdY�130�ìnhCn=��b�CÐ�}R�UÐ�ë�cx

ë�hdY 8 ënc�UÐ�Ø{L
% 90 %  50 ìnhCÐ�Ónc�I�phUn_R 

3ê�ë�hdY 720 3ê�ë�hdY 1200 pf�UÐìnhCÐ�DL�od]UÐ�<n+Î
pf�UÐ3ê�ë�hdY�480�ìnhCn=��b�CÐ�}R�UÐ�ë�cx
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ìmgBÐ�â���d<�oac^�BÐ�Ómwz��TÐ�of?Ð�X��?Ì��X�MTíj�dcT��w|I�o\w|A
��wí�ìnhCÐ �pUj�Y�:�pYn_UÐ �Ón]d�UÐ��@Ð�>�Ónx{��UÐ ��Y�pL�e6�ènfw�ëÌ�:��I�ø

�å=���e�>í�Ún��LøÐ�N_=�nw|BÐ�o«�pYnL�ÊîØn�Y�p=n�e=
 £ìmgdcT�ocXmb�BÐ�ÒÚÐØüÐ��Óm?mg�@øÐ��K�D�^�TÐ� ö��w�qg@�D>i�TÐ®��1

�ëÛÐ��UÐ �ÔÐ{AÎ �DL ��e_UÐ �o@���> ���UÐ �pdYnc�CÐ �ÒÚÐØün= ��d_�x �ï ö{��UÐ �Ð|w �ëÌ
��@íÌ �pRnc= �ØÚ�CÐ �Ð|w �DL�Ò{xÐ~�CÐ �Ón@n"Ð �ph�d> �æ{)�ìnhCÐ �DL �od]UÐí �ß}_UÐ �N=
�}x�]�= �ye�x �nY �Ð|wí ��ph_h�]UÐ �phýnCÐ �pþh�UÐ ��^i �DL �p^Rn�CÐ �ÒÚí¦ ��Y �n*ø5_�HÐ
�pdYnc�CÐ �ÒÚÐØ³U �phHnHúÐ �ÊîØn�CÐ ���e�> ��pYÐ{��CÐ �phef�UÐ ��hbĻ �: ��wn�xí ��JnfCÐ

�å=�phýnCÐ�ØÚÐ�edU
�Ònh�dU��nHÌ�WfL��wí�p=|_UÐ�ìnhCÐ

�ÓnHnh�UÐ��_�Ðíí�N]]�CÐí�Ncdg��CÐ�N=�ëín_�UÐí�Ø�g!Ð�}Rn\>�od]�>�ìnhCÐ�ÒÚÐØÎ
�ngfY�phýnCÐ�5hH�øí

��nHÌ��w�n*ÚÐØÎí�ìnhCÐ�èĆg�HÐ�{hI}>�:�ÒÌ}CÐ�ÚíØ
�pRnb�=��L�UÐ��he_>í�Pi�:�êĆLüÐ��ýnHíí�©{CÐ��e��CÐí�Ón_Yn!Ðí�ÜÚÐ{CÐ�ÚíØ

�ìnhCÐ
�pxØn[�SøÐ�ng�hªÌ��Y�ðnSĆ]iÎ�ph�h>ÐGHÐ�pehS�n4�pxØn[�SÐ�p_dH�ìnhCÐ

�Ñ ö��UÐ���\U�n*ø5_�HÐ�Óøn6�pRnT�:�p�x{"Ð�Ónhfb�UÐ�êÐ{��HÐ�o@�>�ìnhCÐ�ÒÚÐØÎ
���cYÌ�rhA�px{hdb�UÐ�EQ�ìnhCÐ�êÐ{��Hn=�Ú{4Ð��Y� ö{"Ðí

�phýnCÐ �ØÚÐ�edU �pdYnc�CÐ �ÒÚÐØøÐ �ê�gaY �énBØÐ ��Y �énb�iøn= �phL�i �pdbi �ënf�U ��bA�{Sí
��x}_>��>��iÐ�rhAí��ß�"Ð�î���Y�DL�pdYnc�CÐ�ÒÚÐØøÐ�OÐ�pxÚÐØøÐ�Øí{"Ð�î���Y�DL
�ÒÚÐØÎí��a"��h�f>�phdeL��w �̄n¹n=� ðnhCnL�ß�"Ð�î���Y�DL�phýnCÐ�ØÚÐ�edU�pdYnc�CÐ�ÒÚÐØøÐ
�ºN_Y�}¹�ß�A��e��ÓnLn]bUÐ ��d�8�:�pd[UÐ�ÓÐÙ�ØÚÐ�CÐí�ìnhCÐí�ĽÐÚúÐ�}x�]>í
��Y�pa[fY�pbx}]=�phýnCÐ�ØÚÐ�CÐ��Y�Ò{e��CÐ�phL5�@øÐí�pxØn[�SøÐ�{ýÐ�aUÐ��h^_>��@Ì��Y

��¤p=|_UÐ�ìnhedU�ph@�U�cxüÐ��^fUÐ�ÒØn_�HÐí�ºÒÚí�UÐ�{fLí�ºána"Ð
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�fQ�ß�"Ð�î���X�CK�ìmgdcT�ocXmb�BÐ�ÒÚÐØüÐ
�ÓÐE`�edU�ï{[�UÐ�:�Ò{xÐ~�Y�phªÌ�n\xÌ�ß�"Ð�î���Y�Ú�^fC�y�[x�rh�=�Eh`>��
�ÒÚí{UÐ ��_R �ÒØÚ �éĆB ��Y ��b��> ���UÐ �phBnfCÐ �ÓÐE`�UÐ �ëÌ �pÉnB �ºphCn_UÐí �phd�CÐ
��eZ>���UÐ�ß�"Ð�DL�Ò n�CÐ�ÓÐE?j�UÐ��Y�ng�hL�ií�ìnhCÐ�}R�>�DL�}?kx�n,�ph@�UíÚ{h4Ð
�pSn]UÐí�º��[UÐ�æWUÐ��U|T�ºphþh�UÐ�ÓnbR{�UÐ�ºæna!Ðí�Ónin\haUÐ�Ò{Ií�Ø{L�:�ÒØnxÛ

�pAĆCÐí�phýnCÐ
�pdYnc�CÐ�ÒÚÐØøÐ�ënR�<n�Un=í�ºphýnCÐ�ÒÚÐØ³U��nHøÐ�ï{��UÐ��w�×nfCÐ�E`>�ëlR��U|U��
��a�x�5=�ºÓnLn]bUÐ�pRnT���S��Y��h�f�dU�phªÌ�}�TÌ��d_U��=���YøÐ��w�ß�"Ð�î���Y�DL
�Ð|w�DL�phBnfCÐ�ÓÐE`�dU��hc�UÐ��Ónh�h>ÐGHÐ�|haf>í�ÜÚØí��pYÐ{��CÐ��hef�UÐ�æÐ{wÐ��Y

�ÜnHøÐ
�phþh�UÐ�Ún?ùÐ��Y��ha��UÐí�ìnhCn=�pbd_�CÐ�ÔÚÐ�cUÐ�ÒÚÐØÎ��Y��Yn_�UÐ�pU�gH��

�pYÐ{�HøÐí�phL5�@øÐ�pUÐ{_UÐ�ºpxØn[�SøÐ�ÒÊnacUÐ���h?Ć�UÐ�Ò{LnbUÐ��#�phUn_R��hbĻ��
�pYÐ{��CÐ�phef�UÐ��hbĻ��@Ì��Y�phþh�UÐ

��e!�phýnCÐ�{É}UÐ�Ò~g@Ð��he�=��[�Y�ß�"Ð�çn]i�DL�.nY�d_Y�ên^i�ÊnZiÎ�pU�gH��
��Y��hd�UÐ��h]��dU�ÚÐ}bUÐ�ÙnĺÐ��L{U�pdhH�T��e_��>���UÐí�ºpYÛĆUÐ�ÓnY�d_CÐ�rx{Ļí
�ºÒÚí�UÐ�{fL�ng�x{Ļí�ðnxÚíØ�ng��SÐ}Yí�n)�ç�?�Y�phýnY�ÓnHnhHí�Ónh�h>ÐGHÐ���í��@Ð

�phBnfCÐ�ÓÐE`�UÐ�Ún��LøÐ�N_=�|BøÐ��Y
���í �{fL �ß�"Ð �çn]i �DL �Nhf_CÐ �èÐ Ð �pU�gHí �ÚÐ}bUÐ �ÙnĺÐ �{fL �px~T}YĆUÐ ��

�Ónh�h>ÐGHøÐí�ÓnHnh�UÐ
�Û~_xí �n4 �Ò{ýn_UÐ �|haf�UÐí �ÜÚ{UÐ �phdeL ��g�x �ß�"Ð �î���Y �DL ��h]��UÐ �ëÐ ��
�º�ýnY}gT�{hU�>�ºpLÐÚÛ�ºïÚ�ºpaI��pRnT�ÓnLn]bUÐ�DL��c_f>���UÐí�ngfY�Ò�@}CÐ�{ýÐ�aUÐ

��zUÐ���ìEQí�è5HúÐ�ph=}>�º�bi�ºpAĆY�ºpAnhH�ºpLnfÉ
�ênbCÐ �: ��iÎ ��pUík�CÐ �pYn_UÐ �Ón]d�UÐ ���S ��Y �Ö}]hH �ï|UÐ �éíúÐ �ï ö{��UÐ ��w �Ð|w
�DL�oxÚ{�UÐí�ÓnY�d_CÐ�~T}Y�ºìnhCÐ�ë�inS�ÚÐ{ÉÎ�º{hI}UÐ��c"Ð��h�]>�DL�{hTj>�éíúÐ
�ìnhCÐ�ÒÚÐØü��nHÌ�à ��iÎ��ni{d=�:�ìnhedU�pdYnc�CÐ�ÒÚÐØ³U��eL�p]B�{x{Ļí�ìnhCÐ�ê�dL

�å=���e�x�pYÐ{��CÐ�phef�UÐ��@Ì��Y�phýnCÐ�ØÚÐ�CÐ�ÒÚÐØÎ�N�Ļ�ëÐ��ënf�U�:�én ö_R��cZ=
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�ÖĆÉüÐ�ºìnhCÐ�ÒÚÐØÎ�én6�:�p�HnfCÐ�ÓnAĆÉüÐ��h�]>�:�p�Q}UÐ��phHnh�UÐ�ÒØÐÚüÐ��
�ìnhedU�pdYnc�CÐ�ÒÚÐØüÐ��h�]>�º¢HkCÐ

�Þn#Ðí�ên_UÐ�NLn]bUÐ�N=�pTÐPUÐ��p�inCÐ�phUnCÐ��xØnf[UÐ��Y��L{UÐ�NYj>��
�ê�dL�DL�oxÚ{�UÐí�ÓnY�d_CÐ�~T}Y�ºïÚÐØüÐ�ÖĆÉüÐ�ºìnhCÐ�ë�inS�ÚÐ{ÉÎ���c"Ð��

�ìnhCÐ
�px�S ��h�f> �ÓnhUË �}x�]> �éĆB��Y �©n�UÐ �ï ö{��UÐ ��w  »ogýmBÐ �ØÚÐ�BÐ �ÒÚÐØÎí �owm1® ��2
�ow|>���UÐ�ìnhCÐ�Ú{w��Y��ºOíÌ�pdA}Y�:�º ö{"Ð�æ{)�phýnCÐ�ph���UÐ��f�UÐ�ÊnZiü�pYÐ{��Yí
�ì|w ��Y �ïÛÐ��Un=í �pf�UÐ3ê �ÚnhdY �1,2 �ÑÚnbx �5= �ÒÚ ö{bCÐí ��H��CÐ ��h=úÐ �}��UÐ �:
�nghR�Ñ ö��UÐ�p��i�Ú{b>���UÐ�ÑPUÐ�ìnhY�ÓÐØÐ{YÎ�Ónc�I�phUn_R�ÒØnxÛ�DL��e_UÐ�ÒÚØn�CÐ
�OÐ��=�Ú ö{bCÐ ���]�UÐ��x~��UÐ ��"� ö�>��U|U��n*ÊnaT�N�Ļ�ph`=��U|Tí�%48 �OÐ��=
�ph_h�]UÐ �px|`�UÐ �ÒØnLÎ �OÐ �pRn�ün= �����phd�!Ð �ÓÐE��UÐ �ºØí{�UÐ� � ðnx�fH �3ê �ë�hdY �850

�ënf�U�:�ÑPUÐ�ìnhY�DL�od]UÐ�ÒÚÐØÎ�OÐ�p@n"Ð�ph�d�U�phR�!Ð�ìnhCÐ�Ónb�]U�phLnf]ÉüÐí
��pYØnbUÐ�N�e#Ð�ÓÐ�f�dU

�ìnhCÐ���Nouvelles masses d’eau� £Òzwz!Ð�ogýmBÐ�Óm�\�BÐ�êÐz��GÐ��g�Y=® .3
�pxØnY}UÐ�ìnhCÐí�px}��UÐ��h=nfhUÐ�ìnhY�ºÒÚ ö}cCÐ�ìnhCÐ�êÐ{��HÐ�ÒØnLlT��px{hdb�UÐ�EQí�px{hdb�UÐ
�DL�od]dU��\RÌ�ÒÚÐØÎ�NYj>�æ{)�pYn_UÐ�Ón]d�UÐ��@Ð�x�ï|UÐ�rUn�UÐ�ï ö{��UÐ��w�Ð|wí

�pYØnbUÐ�ÓÐ�f�UÐ�î{Y
�ënf�dU�p��fUn=��px}��UÐ��h=nfhUÐ�ìnhY�ÚØn[Y�éĆ`�HÐ�Únh#�ðn\xÌ�Ún��LøÐ�N_=�|BúÐ�o«
��Y�2040 �ên_dU��S��CÐ��ýnCÐ�~�_UÐ��Y�Ê~@� ö{�=�ye�x�px{hdb�UÐ �EQ�ØÚÐ�CÐ�éĆ`�HÐ�ëÐ
�ìnhY �phd��= ��d_�x �5hR ��Ò{x{!Ð �phýnCÐ �Ón�]�CÐ ��Y �3ê �ë�hdY �565 �pheT �Únaf�HÐ �éĆB
�o«�phde_UÐ�ì|w�º2040�ên_UÐ��Y�ðÐÚn��LÐ�ìÚ5��Hø�phUnL�pSnJ�padT�od]�x�âíPY�º}��UÐ
�phef�dU ��bhbA�Únh�T��hUÐ �Ê��dUÐ ��cex��cU�ë�=}cUÐ ��Y�p\a�fY�pSnJ�padT��Y���> �ëÌ

�pYÐ{��CÐ
�ëÐ��pYn_UÐ�Ón]d�dU��=Ð}UÐ�¢hý}UÐ�ï ö{��UÐ��w £ogýmBÐ�ØÚÐ�dcT�ÒØ�!Ð�ÒÚÐØÎ�ë5�®��4
�ëÐ��pYn_UÐ�p�[UÐ�ÊÐÛÎ�ðÐ{x{*���ex�Ô�d�UÐ�Ún?Ë�oin@�OÐ�ìnhCÐ�DL�{xÐ~�CÐ�od]UÐ�pg@Ð�Y
��cZ>  ¤�R{x �Ô�dôCÐ¯ �Ì{�Y ��h�]> �OÐ �pRn�ün= �ng�hL�i �p�SÐ}Y �ºpAn�CÐ �phýnCÐ �ØÚÐ�CÐ �pxn1
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�én�CÐ�Ð|w�:�NiÐ�bUÐ��h�]>í��xP�dU� ðnh�hýÚ� ðni�cY
�Ón]d�UÐ ���S ��Y �Öí}]CÐ ��Yn#Ð �ï ö{��UÐ ��w  £ÓmX�c^X ��e< �ÊmYhÐ ��g�Y=® ��5
���UÐ�ìnhCÐ�phL�ií�pheT�é�A�ÓnY�d_Y�Ò{LnS�ÊnZiÐ�OÐ�ïØk>�ëÌ��cex�ÒÚØn�CÐ�ì|w��pYn_UÐ
�Ð|w� öøÎ�ng�hH}>�OÐ��É��i�3í��Ónþh4Ðí�ÓÐÚÐÛ�UÐ��d�8�N=�pLÛ�Y�ê�hUÐ�pxn`U�qUÐÛ�nY
�ÒÚØn�e=��ehdSÐ�âíPY�ºìnhCÐ�ê�dL�DL�oxÚ{�UÐí�ÓnY�d_CÐ�~T}Y�ÊnZiÐ�ëÐ�Ð{=�rhA�ºên_UÐ
���i¯ �âíPY��e���H��CÐ ��@Ì��Y�ØnĻøÐ ���S ��Y��hdL�pSØn[CÐ �qö/ �ï|UÐ �ºënf�U ��Y
�ph�i}aUÐ�phef�UÐ�pUnTí�qYnSí�º�2014�ën�hi�7�¯��H��CÐ�pb]fY�:�ìnhCÐ�DL�pR}_CÐ�sYni}=
�ênS���UÐ�pxØn[�SøÐ�îí{!Ð�pHÐÚØ��x�e�=��Agence française du développement�
��Y �}�TÌ �pHnY �p@nA��w �º�2I¿FH� LQWHUQDWLRQDO�de l’eau� � �ìnhedU �<í{UÐ �o�cCÐ �n)
�íÚíøÐ�ên^fUÐ�º�Remob��ßÐ�AúÐ�Ónþh4�ph]H��CÐ�pc�ZUÐ�ëlR�ºÐ|4��mY�qSí�ïÌ
 )GWP-Med���ìnhedU�phCn_UÐ�pTÐPUÐ�OÐ�pRn�øn=�ìnhCÐ�ê�dL�ëjZ=�ÓnY�d_edU��]H��Y
�æ{0í��~T}CÐ�Ð|w�p_=n�C�pYÛĆUÐ�p�TÐ�CÐ�NYj>�ph`=�phehdSøÐ�o>ncCÐ�Ø�g@�~haĻ�ngfcex
�OÐ�Ónc�ZUÐ�OÐ�nwÚØn[Y��Y�ìnhCÐ�p�SÐ}Yí�ìnhCÐ�ân]b=�pbd_�CÐ�æÚn_CÐ�ÒØnxÛ�OÐ�~T}CÐ�Ð|w
�nw~x~_>í�ÓÐF#Ðí�ÓnY�d_CÐ�éØn�>�OÐ�pRn�øn=�Ñ��UÐ����í�ng�hL�i�pg!�º�x{ha��CÐ
�pSÚnR �pYĆL �ë�chH �~T}CÐ �Ð|w ��h`Z>í �ÊnZiÎ �ëÎ ��ân]bUÐ �Ð|w �: �NdYn_dU �oxÚ{�UÐí
�ÓÐÚÐ}bUÐ �ÙnĺÐí�p�SÐ}Yí��hhb�U�pYÛĆUÐ�ÓnY�d_CÐ�~x~_�=�ye�x�æ�H��iú�ºni{d�U�p��fUn=
�Ónx���CÐ��h+�DL�nfx{U�NhfaUÐí�NH{fgCÐí�ÊÐÚ{CÐ��h+�oxÚ{>� ðn\xÌí�ìnhCÐ�ÒÚÐØl=�pbd_�CÐ
�ên_UÐ�NLn]bUÐ��Y��cU�ìnhCÐ�nxn\S�p!n_Y�:�ÒÊnacUÐí�pR}_CÐí��aUÐ�ê�dL�Ô{AÐ�êÐ{��Hn=

��]H��CÐ��ehdSüÐ���ZUÐ�î���CÐí��fJ�UÐ�{h_[UÐ�DL�Þn#Ðí
�OÐ�EZi��pYn_UÐ�Ón]d�UÐ���S��Y�ÖGbCÐ�ÜØn�UÐ�ï ö{��UÐ��cZx�º£�G��BÐ��g]e=®��6
�ìnhY�NYj>��Y� ðpiÚnbY�ðÐE�T� ðn_@Ð}>�©n_x�ënf�U�:���[UÐ�æWUÐ�ìnhY�NYj>�OÐ�é�É�UÐ�ëÌ

�ÑPUÐ
�DL�p!n_Y��pU|��CÐ�ìnhCÐ�p!n_C�Ón]7�p�H��x{U�ï|UÐ�ni{d�U�<n"Ð��SÐ�UÐ�ëÐ��Y��Q}Un=
�ëÌ�rhA�º}xÚn�CÐ�Ónc�Z=�ngdÉí�ê{_U�ëùÐ���A��e_>�ø�ngfcUí��phin�UÐ�pdA}CÐ�î���Y
�Ún¹úÐ�:�o[�U�nw}x}c>�ëíØ�ï{d�UÐ�çn]fUÐ��e��ngaxW>í�ng_he9� ö��x�ìnhCÐ�ì|w�ph�UnQ
�ìnhYí ��pA��aCÐ �íÌ �Ø�baCÐ �}_bUÐ �ÓÐÙ �Ún=ùÐ �éĆB��Y� �phR�!Ð �ìnhCÐ �:í �ìnhCÐ �ïÚn6 �:í
�:� öo[>���UÐ���[UÐ�æWUÐ�ìnhY��Y�ðÐE�T�ðÐÊ~@�ëÌ�OÐ�ÒÚnIüÐ�Ú{9��phdAn�UÐ�y=n�CÐ
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��x}J��L�pU�bfCÐ�ßÐ}YúÐ�ÓP�iÐ�º�SÐ�UÐ�Ð|w��_a=��ï}UÐ�:��"Ð�Ê��Uí��e_��>�Ún¹úÐ
�Ðí|ĺÐ�Ò{L�Ónx{d=�ÓÐØnĻÐí�Ónx{d=�ènfw��éngHüÐí�nxÚn]iÐ~x{UÐ�º{hý�ah�UÐ��e�T�ìnhCÐ
��Y�ÓÐ{Ln�Y��\a=�ng�!n_Yí���[UÐ�æWUÐ�ìnhY��+�phdeL�N�Ļ��@Ì��Y�ÓÐÊÐ}@Ð
�æWUÐ �ìnhY �p!n_Y �Ón]7��Y�ðÐØ{L�ëÐ ��phY�c"Ð �EQ�Ó5^fCÐí �p�inCÐ �phUí{UÐ �Óng!Ð
��Y �{"Ð �qLn]�HÐ �ºpad�8 ��JnfY �:�nwÍnZiÐ � ö�> �{S �ºÒE`Éí�ÒE�T �N= �Óína�> ���[UÐ
�ï}UÐ�ßÐ}QÌ�:�ÒÚ}cCÐ���[UÐ�æWUÐ�ìnhY�êÐ{��HÐ�ÒØnLl=�q�eHí��Én"Ð�Ô�d�UÐ

�ºpYÛĆUÐ �ÓÐ~hg��UÐ �ëíØ �Ón]�CÐ ��he[> �Ó~hY ���UÐ ���aUÐí ��TÐGCÐ �énªünR
�Û}=úÐ�o��UÐ��w�ìnhCÐ�ân]b=�phf_CÐ�pYn_UÐ�Ónþh4Ð��d�8�N=�pLÛ�CÐí�p_ýn\UÐ�ÓnhUík�CÐ
�EQ�ìnhCÐ�ì|w��ØĆ�UÐ�:���[UÐ�æWUÐ�ìnhC��gh@��UÐ��]�CÐ�:��UÙ��"��`�fxí���UÙ�:
�phýnCÐ�ØÚÐ�CÐ�êÐ{��HÐ��haĺ�<n�Un=í�ï}UÐ�:�ngYÐ{��Hø�ÒE�T�pheT�NYj>�ngfcex�px{hdb�UÐ
��Y�ëín_�Un=�ngbhbĻ��cex�phd\RÌ�ÓÐÙ��eL�p]�T�ï ö{��UÐ�Ð|w�ê{bi��phR�!Ðí�ph�]�UÐ
��An�UÐ�é�J�DL�p_SÐ�UÐ��JnfedU�phd�CÐ�Ón]d�UÐ�N=�Ø�bL�ÊÐ}@Î�ëÐ�5T��phUí{UÐ�Ó5^fCÐ
�ngfcex�ºn�i}R�:��[A�nY�ÚÐ}Q�DL�ngSn]i��e���T���xn1í����SÐ}Yí��ah^f>�êngY�<��U
��Y�ºçnh�UÐ�Ð|w�:��MAn�UÐ��Anh�UÐ�ân]bUÐ�phYnfxØ�ÊnhAÎí�©nf�dUÐ��An�dU�px5"Ð�ER�>

�Ón�HkCÐí�nh@�U�fc�UÐ�éØn�>í��bfU�éí{UÐ�pRnT�N=�ëín_�UÐ�~x~_>�ïÚí�UÐ
��wí���}_i�ï|UÐ��=n�UÐ�ï{��UÐ��iÎ �£Þm#Ðí�êm^TÐ�MKm\aTÐ�M<�oSÐOTÐ�}w}^=®��7
�ºNUík�CÐí�NY{���CÐ�N=��Yn\�dU�ÒÐØÌí�ìnhCÐ�ÒÚÐØÎ�én6�:�Ú�]�dU�p_RÐÚ��cZx��SÐ�UÐ�:
�íÌ �B.O.T �ååUÐ �pbx}]= ��xÚnZY �çĆJÎ �ÒØnLÎ �ph`= �pdÉÐ��Yí �p�dÉ�phHnhH �ÒØÐÚÎ �od]�xí
� ðn�UnQ���UÐ���nwEQí�E@j�UÐ�ºÛnh�YøÐ�º�D.B.O.T (Design Build Operate Transfer

�Ðí~�iÌ�{S�ìnhCÐ�ân]S�ÒÚÐØÎ��L�NUík�CÐ�ëÌ�OÐ�ÒÚnIüÐ�Ú{9í��ÓÐÚÐØüÐ�ÕÐÚØÌ�:���b>�nY
�ßÐ�AúÐ �ÒÚÐØü �2003 �ênL �Þn#Ðí �ên_UÐ �NLn]bUÐ �N= �pTÐPUÐ �ëjZ= �ë�inS �âíPY
�OÐ�âíPCÐ�Ð|w��hAÌ�{Sí�ºpSn]UÐ�{hU�>í�p!n_CÐ�Ón]7í�ngLÐ�iÌ�DL��x~��UÐ �ÓvZfYí
�pHnýÚ�î{U��eL�ÓnbdA�Ð�YnSÌ�rhA�ºìÚÐ{ÉÎ�ph`=���_=n�Yí��hdL�pbRÐ�edU�ÊÐÚÛ�UÐ��d6
�DL�Ð�i�chU�pYnL�Ón�HkYí��Un6í�ÓÐÚÐÛí��Y�pUík�Y�Ò{L�Óng@�pTÚnZe=�pY�c"Ð

��¶Ún>�pxn`U�Ú{[x�3í�ÕÐÚØüÐ�:��b=��iÌ�EQ�ºÐ|w�ë�inbUÐ�âíPY��Y�pföh=
���S ��Y �ßí}_CÐ ��Yn�UÐ �ï{��UÐ ��iÎ ��£éízTÐ �M< �Øíz�cT �Ò|<m^TÐí �oSFYBÐ �ìmgBÐ® ��8
�ØnA��cZ=�}g^>�n¹ú�éí{UÐ��Y�nwEQ��L�é~_e=�ngdA��cex�ø�pdcZCÐ��pYn_UÐ�Ón]d�UÐ
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�ë�c>�ëÌ�:�o��UÐ��w�Ð|w��én"Ð�p_h�]=�ÒØí{7�phýnCÐ�ØÚÐ�CÐ�rhA�pb]fCÐ�éíØ�:�ÞnBí
�Ò{��CÐ ��YøÐ �phSna>Ð �OÐ �ðÐØnf�HÐ ��HíúÐ �çPUÐ �pb]fY �:�êĆ�UÐ �PfU �pdhHí�ØÚÐ�CÐ �ì|w
��]_ôi �ëÌ �o«��éí{UÐ �N= �é�b_CÐ �êÐ{��HøÐí ��[fCÐí �éØn_UÐ �ên��SøÐ �ê�gaY ��h�]>í
�pAn�CÐ�ìnhCÐ�DL�ána"Ð�ph`=��hydrodiplomatie��ìnhCÐ�phHnY�d={Uí�ëín_�dU�px{@�pÉ}R
���UÐ�ìnhCÐ��Hnb>�phahT�� öd_�=� ðn\xÌ�ë�cx��UÙí��pYØnbUÐ�énh@±U��Ò{h@�phL�f=í��Ò}R��CÐ�
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