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Abstract  
Water is considered a passive defense means. One of the strategies of enemy invasion, 
especially in the border areas of the country (such as South Khorasan) is to dominate the 
minimal water resources in the region. Also, the growth in demand and the constant 
volume of renewable fresh water resources has led to water scarcity which in turn has 
provided the grounds for the development of science and economics theories on the 
issue of scarce resources allocation. The purpose of this study was to investigate 
effective factors on drinking water consumption pattern for scarce resources using 
experts' opinions and employing Analytical Hierarchy and Topsis Analysis (TOPSIS) 
techniques. The results showed that the strategies of applying tariffs in accordance with 
the conditions and costs of producing and distributing, preparing and applying water 
efficiency labels on all equipment and household appliances, using educational catalogs 
and advertising warnings to reduce water consumption, installing equipment for water 
use in schools and educational centers and some mosques, and comprehensive water 
resources (which we lack in Iran) are the best strategies among drinking water 
consumption patterns in arid regions. The results of this study indicated that the 
combination of the Hierarchical Analysis Process model and the Ideal Likelihood 
Option (TOPSIS) can be used to examine and prioritize the patterns of drinking water 
consumption. 
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Fig. 1. Location of Birjand in south Khorasan province 
in Iran 
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Table 1. The main criteria and strategies used in the study 

Criteria Strategies Criteria Strategies

Economic factors and 
tariffs (C1) 
W=0. 211 

Impose tariffs in accordance with the 
conditions and costs of production 
and distribution (Sc1(

(C3) 
Cultural and 
social (C3) 

The tools needed to raise public awareness 
and changing consumer behavior in order 
to save water. (Sc15) 

Economic factors and 
tariff (C1) 
W=0. 211 

Determine the right price for water 
to save water demand. (Sc2(

W=0. 128 

The inclusion of important related topics in 
the textbooks of different educational 
levels and  specialized books in 
universities to modify the pattern of water 
use. (Sc16(

Use promotional tariff plans. (Sc3(

Use of the religious doctorine of Islam 
regarding the importance of water and the 
necessity savings and prevent waste water 
for instituting a culture of water savings. 
(Sc17(

Increase in tariffs for customers with 
specially high-consumptions. (Sc4(

Use of public education to improve public 
awareness for water saving. (Sc18(

Increase in tariffs Proportional to the 
quality of water delivered. (Sc5(

Use of training catalogs and promotional 
alerts to reduce water consumption. (Sc19(

Increase in tariffs Proportional to the 
real price of water in drinking water 
treatment systems in Birjand city. 
(Sc6)

Modification of facilities and recreational 
equipment such as insulating hot and cold 
water pipes. (Sc20) 

Increase in tariffs Proportional to the 
price of water in drinking water 
treatment systems in Birjand city. 
(Sc6)

Technical 
and 
Engineering 
(C4) 

W=0.060 

Using water-saving equipment (such as 
faucet, shower head) to maintain and 
conserve water. (Sc21) 

Legal-Regulation (C2) 
W=0. 324 

Monitor the implementation and 
installation Domestic water 
installations of buildings. (Sc7)

Using water-saving equipment (such as 
faucet, shower head) to maintain and 
conserve water. (Sc21)

Preparation and implementation of 
water efficiency labels on all 
equipment and appliances. (Sc8) 

Improving and equipping household 
appliances (washing machines and water 
coolers, etc.), consumption of water. 
(Sc22)
Installing water use equipment for schools 
and training centers and some mosques. 
(Sc23)

Mandate the use of low consumption 
valves in buildings or at least in 
public places. (Sc9) 

Modify facility to prevent water loss in 
urban networks.(Sc24)

Policy 
Making 
(C5) 
W=0. 277 

The lack of a comprehensive approach 
water resources in Iran. (Sc25)

Use of new and varied methods in 
water distribution. (Sc10) 

Lack of unified management structure and 
interconnected between the owners of 
water. (Sc26)

Prohibit of the irrigation in the green 
spaces with drinking water. (Sc11) 

Lack of alignment in policies and 
programs in different parts of water sector. 
(Sc2)

Prohibit of car washing with 
drinking water. (Sc12)

Adopt management decisions regardless of 
technical issues. (Sc28)

Prohibit of yard washing with 
drinking water. (Sc13)

Interference management measures 
different organs Related to water. (Sc29)

Prohibit of industrial consumption 
from drinking water. (Sc14) 

Lack of government spending 
appropriations in the relevant sections. 
(Sc3)
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Table 2. Calculation of positive and negative proximity to ideal solution and ranking the strategies 

)C1( )C2( )C3( )C4( )C5(

Criteria Criteria Criteria Criteria Criteria

Strategies 
The 

proximity 
factor

Strategies 
The 

proximity 
factor

Strategies 
The 

proximity 
factor

Strategies 
The 

proximity 
factor

Strategies 
The 

proximity 
factor

Sc1 1 Sc8 1 Sc19 1 Sc23 1 Sc23 1
Sc3 0.379751 Sc13 0.3937 Sc18 0.256128 Sc20 0.425742 Sc30 0.92233
Sc6 0.347617 Sc14 0.389617 Sc15 0.227718 Sc22 0.232752 Sc27 0.252973
Sc2 0.242659 Sc12 0.331003 Sc16 0.092511 Sc21 0.128154 Sc26 0.207584
Sc5 0.199421 Sc9 0.168453

Sc17 0 Sc24 0 
Sc29 0.187777

Sc4 0
Sc11 0.099201

Sc28 0 Sc7 0.055364
Sc10 0.001008

���������7�,N��15 ���U��	B�����
��T! N�7Q5 *�11L2� 
7�.��������� *��/�� 7�a ��5 %��T
� P)��5���� �� 7��D�I�M!�& 7
����<���@� �*�*���� '8�F�	 � '+ *������ *����
�%�" ��

��2! .&��� D&� 2��� *�2����j�C�� ����7�
� ����&�-��% 7������
'+ ����F�Q5 '���� ,7��� *���M! &�&
��" D&� 2���� ����C���5�" �����

������+)���%�7��M��O-5�5����)
��� %���T
� �����" h���1� � '+
�
U%�"���:@[�� D��� %����� '+ �%�O"��
��5 ��?�� �B����C 

I!�A),��;� �
	��5 ���:��
2���2���P&�-��% �� ���������%��
!�!�3)I
��	 �);��2�� �)>���; �&�123��
	��5 ���7������

��F�Q5 '+'�� (MA =H�
� ,�7� .���d
OZ�	 �� ��&�-��%
D�% � >a�D7D�% �/; � ,+ � >a�D7� ,+
-5% 7
��*��M! �% ��&�-��%
�).7�& P����5 ����3 :��
� ����'+N�:��� 
	�Z )���� *+

G��5 1�����h�U7

"*��"%��&
��
��� *+%&�1�h%�5�����%�
Z��2�
 7�D�N�+%&7����	��4�*+��������"� �����'+�

8F�	'>Z�a ����&�5�L� �;���7D����
��
��� ����� ��7A?
+�����!� �
� 15 �%P���5 7

k.�&�C���73���?�!�!�3 ���;���,

P��+ ��!�
������ %&�3 �;�>��0�*���%&����7� 1����h'+�%
�2
",7���!.��t��� �2!�j��$ 
�C��� P�&��
�M ��)&��� ���
�
 �
�3� ����2�M 
�� b�0� h��1� 4����+ *�U7�

" �%��Q5�+���U 

����; ������5 %�2	%�1�h7

" r��12A� DD&�& &���.�
R���P
�����8Z�?�@���5 �?������5 7����2� ��-��&���" �1�h

�'+ )���� *�����5 ����� ����!�A�[ ��� 2�D&7��&��'+�2@"�A��
.�� �%�+ ��� 2�D&��'+������*�% ��������1�������Y���O2L� h% 

=�������;7
����
C�C�'+�UB���� &�8Z��H��aN2�����@�� 

C�C �M" ��2A��*�� B�UX�W�%& .����&�� '+ h��1� ���" %&

A� 
�& �&�
� 
��5 �7�����7�� >���� 
�" '+ .���� ����.���� �
7� � �F�Q5���C�5 ��7���� ��9��F�� ��� �;�	);��F�� 
��)

%�0������$ �������5 �7� .��� 
2	����C�5 ���
�� '+ 7*���
;
��$ >��; (�� � �X� ��� %& �W���� %�#U�
��!�� �%���� ��&���

��� B�< ?�!�/���D��� U���,�� �� '+ .��
� �� $ ���&�A 
��5 �
� '+ .��
� 
���5 
� �% � ?�;�F���0� ��@���)D&��" h�����

.��� 

P5	�4D( K'4L 
%& ��P�
�C��� �� D&� 2��� �� �11L2� � *����
�%�" ��T!*�� '+ 


R���P��%��� �O; .��
� )OA�& )��%��A)�����5 )����&�-��% 

P/�� 7� ����������F�Q5 '+ '�� =H�
� (MA 
� .7�+ ��&
 �v�� ��� ��5 ��.���P����&�-��% i_&��-��% O�Z�)����� ����� 

7�������F�Q5 '+�� j
$ :C�3 %& '���O�Z� %�)�7�5�P7��.
�2!���	� 
" &�& *�M! j�3 ����� ��� ����W��5 7�!��2! 7�� ���&�����
��C� 7��� 
2��& h�1� *��)�/)N�� �� �5�D�% P����5����IC� ��


� h�1� �� ?%�Z�� �


U%��"������%������I
��	)O-5 ��?���
��������� �h���1� 9���! �8��Z�
%���"���U @[������:�������D�%� 
1����h'+������% 
�Ok ?������5 �C���B�� A���I!� '+�����

P�
R�� %-5�

��7���2A��*�����������t�%!����7*%&1����h
��� �'+�>���5�?�� h��1� D7
��" � '+�I
���� *���� �H�

.��� '+�M"%���H�P����� ����+ �).7��� 

Q58(���6a 

����a ���� 7
���� D�IM!�& )M��J$ �!���� �� 
O��� P�� 
� ����
)� ��7Q5 )C�� � )�O; .&�� 

www.SID.ir

www.sid.ir


Arc
hive

 of
 S

ID

����R�	 � ����' +�M dx.doi.org/10.22093/wwj.2018.78299.2352 135

����� � �� 	
�� Journal of Water and Wastewater 

��� 
���� ���� ����o Vol.    , No.   , 2018 

References 
Aliewi, A., El-Sayed, E., Akbar, A., Hadi, K. & Al-Rashed, M. 2017. Evaluation of desalination and other 

strategic management options using multi-criteria decision analysis in Kuwait. Desalination, 413, 40-51. 

Bakhoum, E.S. & Brown, D.C. 2013. A hybrid approach using AHP-TOPSIS–entropy methods for sustainable 

ranking of structural materials. International Journal of Sustainable Engineering, 6(3), 212-224. 

Karahalios, H. 2017. The application of the AHP-TOPSIS for evaluating ballast water treatment systems by ship 

operators. Transportation Research Part D: Transport and Environment, 52, 172-184. 
Mutikanga, H.E., Sharma, S.K. & Vairavamoorthy, K. 2011. Multi-criteria decision analysis: A strategic 

planning tool for water loss management. Water Resources Management, 25(14), 39-47. 

Panagopoulos, G.P., Bathrellos, G.D., Skilodimou, H.D. & Martsouka, F.A. 2012. Mapping urban water 

demands using multi-criteria analysis and GIS. Water Resources Management, 26(5), 1347-1363. 

Saaty, T.L. 1990. How to make a decision: The analytic hierarchy process. European Journal of Operational 

research, 48(1), 9-26.  

Tyagi, M., Kumar, P. & Kumar, D. 2014. A hybrid approach using AHP-TOPSIS for analyzing e-SCM 

performance. Procedia Engineering, 97, 2195-2203. 

 

www.SID.ir

www.sid.ir

