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 ���! �! ��ij�mOijk�  ���0$* #������1 �� ��/���! ���� 45 ��.�& B�� �W �! +1 '*! �� #�� 

� ���; � ���!�� ���� "���'�
  ��* +��H* �� ��$1+Q8�� 45 ����1�� +G	�  �! � �!0   3)6Q� +1 ��

 +;!0� �� =$1 A/���! #�'� "' !0� �'� ��'h� [�?	&:� ���!�� ���� � ���'�
  ��* +��H* �'��1

 +� �!�- ��0$% �! + ��0� !�G��' !06  !0C �.�� �����?h ���� . @�';t  � ���; ��* +��H* +?��Q�

�* +(6� �� �v�� �! ��/���! ���� 45 � ���	�5'*! �� #��  �� �0�1 !0;0� ]�k[.  

  

 .��/;1 #��OQ #����
 &�Q  �� � &��/ �6a���� &�,
  �� 5� �R�
 #"S- &�Q ��/�
 &��!
� ���� )0:?K(  

&��!
� #"S-   ����� ����


)��6"Q ��OQ(  

 #��OQ  

).��� ��OQ(  

 �6a���� &�,
 ��

)�
���) (.�����OQ(  

 #��OQ 5���1

�
���  

��S�� �2��  

!�� �'�X��  i�`  ikkbjcm  ibc�t`c  ikjj`m O  t"k  

!��'X9&  �bk  �i�ib�t  �c`ck�c  tctct O  �"i  

#�!��!  iib  ���kcmb  ijtckkk  m`bjctO  jm"i  

' 0�K  �k  ��cc�mk  i�m�iik  kimjkc O  j�"b  

#�
X�]�K  k  jm��im  ijk`��  ��bbtbO  b�"�  

BX�H-  mc  �kkm��i  ���k��c  �``ctmi O  `j"�  

3� �$;  b��  i``�ktbt  icmtij�b  �bjbb�jO  �t"t  
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�	�� 
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���2 ��  

 A	�>� �� �� �!��?K +�.�8� �	* � �'�  I	F�� ��&�'� 
�,� ��*0
.� H	  A��� ST� �!

   �')h �! ���!�)� ���� � !�0C �$  I�P +� �� 5 �! ��0; +/�� 3	? ��� � ��H� ����� 45 
�,�

A&� � ��; ��*!��' ��&� �� �� B	��� ��	?�.  

 45 31 IGh @�& �! �0�1 ����� ���*�K��1 ����!��ijbb  @!���`k�   l)�(���� #0	�	�

 +1 �!0��b  � �0�1 ��	����� ����� �� #5 '��!`�     A)&� �')� B	�:)� �28)& 45 ����� �� '��! 

]�m[ . @�& �!ijkk�1 ����� " �H�/�	e � �   !�')h �� ���de ����� � l�(���� !��	�	� =� ��bcc 


�,� l�(���� #0	�	� ' �	K �� ���- 45 
�,� E�! � @�� E�Q� �! + M�& 45.  

 ������ #��; �!     �� ����)?� ')	.0� �� �)��  ��)* +��H* � 
�W =� �� �8	2� A?�� [�Fh��

A&� �!�1 45 
�,� S*�1 +� A6?  D�C +;0� +� �06G� �� �'	.0� ��*'h�� "�
�! 
�W . B�� �!

 4�T� � �� +1 '��1 �� ��& #�h��W ��&���� l&� '	.0� '����/    +)� "E�M +)	.�� !�0)� 3-�'h !����1 �

     ')��� 3)	�Q� B)($� 3-�')h +)� 4�?� '	.0� +G	�  �! � 45 
�,� #�H	� +1 '��1 3$% �02  .  B)��

 H	  ��	6W I�?	&01� � ���� � �K!0.5 �� � '*! �� S*�1 �� �� 5 �/! � ����?� +	9,� +��H* ��K'�!

'�1 �� ��	K0�;.  

0��� #0�1� I*  
�),� S*�1 ��* +�� �� A	$*� +� +;5     �! V�)W B)�� "45 ���)�� y)9h �! 4

   A)&� �')�5�! �)�� A1�h =� 3(� +� #��; ��*�0�1 �� ���	?�.     � +)�/�� +�)&0� ��*�0)�1 �!

�! � z	-! 3(� +� 45 
�,� S*�1 ��* +�� �� "+�/��	��  ' 0)� �)� E�G � R	2� �����'� �� � # .

 B	�f$* ��*�0�1 �� ���	?� �! 
�,� S*�1 ���h�W ���;� �! ��Y0� ����1�h +�&0� @�h �!

A&� E�G � @�h �! 45 .        ')� �� ���*�0)�1 �! �)* +)�� �� B)�� E�)G � A)�; �! �'� E�G � ����	.��/

A&� l�8� B�� ���0K +�&0� @�h �! ��*�0�1 �
�! � "#�0��� "B	P "#��&�'�*.  

 @�& �! +1 �� +�.�8� �!ijk` � ��
��M�� ��� ��    +)� +)1 ')� �!�! #��  A/��d� E�G � #���

    ��)� +)� z)��H� "��T� '	.0� +�$; �� �9��T� 
��,� +� +1 �$�G� B�� �/�,� 45 #�0� �� A.0�&

      [��)	$�� � � '	��)�5 "� �)�  S)�5 
�),� "�*'h�� �0��?� "� ��6; 45 #�0�% +� �'��1 =�C

 '&� �� �&�&� �� !�'h ��j` !�! S*�1 '��! .�� �$�G� B�� + ��ccc �c  +(6� �� 45 l�(����

'�1 �� A/���! #���� 45 ]�t[.  
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��� �� _�X
�X���  jk

 @�& �! +1 ��
�! +�.�8� �!ijmc   ')� �!�! #��  "A/�K [�0� #��9�� '�- + �C��1 ��� ��

   �� +) �C��1 ���)� 45 
�,� #�H	� "@�� +�h�� �! 45 
�,� S*�1 �!����	� ������ @�$%� �� +1

jjm  �� ��$1 +� l�(����i`c ���    ')��� �)� S*�)1 ')�-�'��P B� '� �* ���� +� l�(� .  B)�� �!

       #�H)	� #�0)� �)� +)1 �')� �!�! #�)�  �'�� 3h��� �! 45 
�,� S*�1 +�� �� +^��� B$> +�.�8�

 #�H	� �� �� + �C��1 ���� 45 
�,�`c !�! S*�1 H	  �'��P B� '� ���� +� l�(���� ]jc[.  

#��; ���T� J�Q  �! +1 ������ [��.�8� �! ��h�� +� +1 �'� �!�! #��  +�/�K [�0�  )� �

 �� "�* + �C��1 �! 45 �H	$� �� #�0��c !0$  ��0; +/�� ����� 45 
�,� �! '��! ]ji[ . ����$	-

  ��*')h�� �! �� #5 ��0; +/�� � 45 
�,� ' �0� �� N�0�5 � ��/ ������ "45 ��M�� � + ��	� �-��

'��$  z�0�� ��*�K��1 � �����.  

  

#�!63  &�!h  

  ��)* +*! �! �!�,�-� ����	.��/ +�&0� ���� �'��1 !�'2� 3��0% �� �(� #���� �! 45 !06$1

!�� �� ��$� +� �'��5 . ��
��; <�*�/ =� 3(� +� 45 �� 40�8� �!�9�&� �0�* �� �0�1 �! + �9&:��

 +�	�� �! �6?  @!��� +� ���	�&! A�; B	$* +� "A&� �!�(  �'	� �� !0C D�C +>�%�  45 
�,�

 A���'� ���; E�F  =� !�G�� �� H; I�� B�� +1 A&� ����> � �&�&� 3�� =� 45  A)?	  �)?	� .

 "�'� E�G � ����� � ���� "������1 45 B	�:� �� J�6��� �! �0�1 �! #0�1�� +1 �����'-� +%0$G�

 +�	�� �! L��'$% '	.0� A���'� 45 +>�% � 
�,� A���'� +� ��;0� ��$1 � A&� �!0�A&� �'�!�K.  

    ��0); +/�)� � 
�),� �0
.� �! �F  '�'G� 3	.! B	$�� 45    � �����)�1 S)T� �! L�)�0,C

 S��H/�  �
 �C 
�,� ST� H	  � 45 �'��1 
�,� � '	.0� ����T� +	�1 '	.0� #��' �� � ��� ����

A&� ��!�0C�� ��M�� A�0.�� � A	$*� ��.  

  

 � 	
��
 	/��
  

1- United Nations, 1997, Sustainable development of Water Resources in Asia and the 

Pacific: An overview. 

2- Internal World Bank, Report, 2004 (Unpublished). 

jO !�6*��  "45 ��� '�&ijm�#���� ���&� ��0�$; A.�! ".  

4- Yevjevich, V., 1995, Effect of area time horizons in comprehensive and integrated water 

resources management, Water Science and Technology, Vol. 31(8), pp 19-25. 
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5- Herbertson, P.W. and E.L. Tate, 2001, Tools for water use and demand management in 

South Africa, World Meteorological Organization, Technical Reports in Hydrology and 

Water Resources, No. 73. 

6- United Nations, 1976, The Demand for water: Procedures and methodologies for 

projecting water demands in the context of regional national planning, Nat. Resour, 

Water Ser. 3, United Nations Publications, New York. 

kO #����&  +;!0� � +�� ��  "��)	  [���� �ijki      � �)&��5 ��)�h�W �)h��W a��0)> � � �)6� "

 ���$� +���  "����jOiik.  

mO  "4���; ����� �&'��� A1��ijk`�0�1 45 !0;0� A���'� ��$	& � [�	�1 ". 

tO  "��	  [����ijk`    � 
�')*� "[M0)2� S��')	� ' �� �� ����� "���� 4�>�/ � 45 ST� "

���&�	&. 

icO +�9* � +���   ��� �! "4���� +�� ijmc��� � ���T& "�"��	  [���� 4�>�/ � 45 #  ���$�

�`i. 

iiO  "�61� ��% "�0�%ijki  "��0); +/�� ������ @�$%� E�H. � #���� 45 
�,� S��H/� ' �� "

 [�29� "A��� � 4�� "������1 
��,� �! ��0; +/�� \ ��9�1iOi`  �jiOi`.  

i�O  "Ig�1 "�'�ijkj ���$� "45 +�G� "#���� ��� 45 ��>�Q� ���� !��5�� "ij. 

ijO  "'$h� "�(.��ijki       B	).�� "#5 �� �)��  [�()�� � #��)�� 45 �)�1 +).0. +(6� ��'h� "

 [�29� "��H� ��*��� �! 4�>�/ � 45 3^�?� �&��� ���	$&jiOi. 

i�O    "#��)�� #��)&� 4�>�/ � 45 A1�� ��0$% a����ijk` 45 ��$	)& "    #��)&� 4�)>�/ �

#����.  

i`O  "4���; A1��ijk�#���� 45 N��HK ". 

ibO  "!0�?� "����G�ijkb  "4�)>�/ � 45 +�G� "#���� �! 45 #��2� �/� +� l���; ���
  "

 ���$��� +29� "�  �.�i�. 

ikO  "�>���e "���P0��ijmc  4�)>�/ � 45 �&'��� A1�� "���� 4�>�/ � 45 A���'� "

�0�1.  

imO 6h "B?h'$2� "�6	ijkm "��0*� "45 #�	� �� +Q8�� S��$* B	.�� "45 
�,� A���'� "

 +29��i�  �.���t. 

itO  "�'��	  4�?h +� 45 @���1 � S*�1 ��� S��$* B	�?T  +�� �6Cijkb.  
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��� �� _�X
�X���  jt

�cO  "�!�,�-� �������/j/ijkt     [�)�.�8� �)�/! ��')� �)
	� #�'��/ }'��� ��-5 �� +6h�,� "

 4�?h +� 45 S*�1 +29� "�'��	 i�. 

�iO  "��	� "�$g�1 B	��ijk` �! #5 �	Y:� � ���� 45 ��* +(6� �! 45 
��� 3�M! �&��� " 

 [�29� "E���P @�& "+�&0� � 45 "45 ����� !�,�-�icc  �.�ic�. 

��O          ���)�/� [�)	  � N�)
  ���)���� "!0�)?� "�)���G� "')$h� "�)P I����� "�'�� "�!���F 

6?  #���1 #�' ����  �)$�% +)�G� "���� 45 +� AO     ���$)� "4�)>�/ � 45 �)�*����b "

 #��?���ijm� [�29� "�mO�i. 

�jO � !����&! "��	  [���� �,�T� N��HK "H��6� ��� 45 B	�:� �! A.�! ��Hijkt.  

��O       "�����)�1 45 ��)  � [�)9�� "A�!�')2� "+$W�/ "!�� �9gijk`   "+�)&0� � 45 +����),/ "

 ���$�i`. 

25- Urban Age, Americans using less Water, Winter 1999, page 23. 

�bO  "�>���e "���P0��ijk� ���$� "45 #0	?	$1 B�.0� "45 
�,� �0
.� +� J0��� 3^�?� "

b +29� "�  �.�b.  

�kO  "��	  [����ijk`  !��' ��)&� "45 ����� �!�,�-� ���	&��� 3$�.��0�&! "jcO  �).�O   �0)��

45. 

�mO �H��� "�C�!�� "'ijkj@�� ST� "#���� �! A��� � 45 " : � 45 "����� '	.0� �! 45 SQ 

 ���$� "E�! @�& "��	  [���� "45 �0�� +����,/ "+�&0��.  

�tO  "}��1 "'�$��0 ijkb '��� �&�����1 +��  #���� "#���� ��
��M�� �! 45 
�,� A���'� "

� �'(� �! "����G� ��1! ��&���& A2� A?�� a	2� �&'���    ��
)� �! "#��)$% �)&'��

���� �����.  

jcO  "�P I����� � ����G� "!��  ������ijmi      ')�- +) �C��1 �! 45 
�),� S*�)1 � �H)	$� "

�� +�G� "#��9 ���$� "4�>�/ � 45�j +29� "ik  �.��k. 

31- U.S. Army Corps of Engineers, 1985, Handbook of Methods for the Evaluation of Water 

Conservation for Municipal and Industrial Water Supply, Contract Report 58-C-3. 
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