
dx.doi.org/10.22093/wwj.2017.81550.2379 113

����� ��� 	
�� Journal of Water and Wastewater 
��������� ���������� Vol. 30, No. 2, 2019 

Jouranl of Water and Wastewater, Vol. 30, No.2, pp: 113-120 

Strategic Management of Separation of Drinking	Water 

from Sanitation Water in the City of Yazd by Using 
AHP and SWOT Analysis	

F. Fotouhi Firoozabad1, M. R. Ekhtesasi2, M. Sefid3, A. Morovati Sharifabadi4

1.	PhD	in	Watershed	Science	and	Engineering,	University	of	Yazd,	Yazd,	Iran	
(Corresponding	Author) farzaneh.fotouhi@gmail.com	

2.	Prof.,	Department	of	Natural	Resources,	University	of	Yazd,	Yazd,	Iran	
$.	Assoc.	Prof.,	Faculty	of	Mechanical	Engineering,	University	of	Yazd,	Yazd,	Iran	

&.	Assist.	Prof.,	Department	of	Industrial	Management,	University	of	Yazd,	Yazd,	Iran	
 

(Received Apr. 23, 2017      Accepted Nov. 14, 2017) 

To cite this article : 
Fotouhi Firoozabad, F., Ekhtesasi, M. R., Sefid, M., Morovati Sharifabadi, A., 2019, “Strategic management of 

separation of drinking water from sanitation water in the city of yazd by using AHP and SWOT analysis.”  
Journal of Water and Wastewater, 30(2), 113-120. Doi: 10.22093/wwj.2017.81550.2379 (In Persian) 

Abstract  
In the current situation, water resources are facing quantitative and qualitative issues 
which leave us with no other choice except to change our perspective towards 
consumption management. Separating drinking water from sanitary water is one of the 
components of the consumption quality management. This study was carried out based 
on SWOT analysis and AHP. At first, strengths, weaknesses, opportunities and threats 
of the separation of drinking water from sanitation water was obtained by survey of 
experts’ opinions. Priorities among SWOT factors and inconsistency rate of matrices 
were obtained by pairwise comparison matrices. In SWOT analysis the internal factor 
evaluation matrix (IFE), the external factors evaluation (EFE) and the internal and 
external factors (IE) were used. IFE and EFE matrices showed the final score of internal 
and external factors as 2.51 and 1.78, respectively. This indicated that the condition in 
Yazd is favorable in terms of internal factors while it is not positive in terms of using 
opportunities or staying away from threats. According to the internal and external 
factors, strategies are considered as drinking water distribution network (pipeline for 
drinking water) (SO), Governmental centralized drinking water distribution network 
(ST), private sector centralized drinking water distribution network (WO) and private 
sector mobile distribution systems of drinking water (WT). IE matrix showed that the 
Water and Sewage Company should choose the ST strategy (centralized drinking water 
distribution network) to avoid the threats and as a solution to water scarcity in a 5- to 
10-year horizon. 

Keywords: Analytic Hierarchy Process (AHP), SWOT Analysis, Separation of Drinking 
Water and Sanitation Water, Dual Water Distribution Network. 
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�-�&�?������ ��@V � E)D u�zf/h�!� �� �� � "� ���. *��7���*
�B� ��)� )z/h� (��� . ��� ���/��� ��L ������-! ��� ������ �Y

��!��.�8� 5�����Q�"����Q '���A �!��-� � ��! ��
 �� ���)a� ����$��� I���). ��B� "� ������-! *&����u��?�
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1 Consistency Ratio (CR) 
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��'2�;�� &Q�" E�8��?� q����� &Q��� � &$��� I��). �SWOT 6�� "� '������ ��AHP 
Table 1. Matrix of pair-wise comparisons for SWOT factors with AHP 

Relative 
weightW5 W4 W3 W2 W1 Weaknesses Relative 

weightS5 S4 S3 S2 S1Strengths
0.164 2.261.091.97 3.29 1W1 0.247 5.56 3.27 4.41 4.13 1S1
0.0551.26 1.67 1.74 10.30 W2 0.0502.652.112.1310.24 S2 
0.1141.81 1.72 10.57 0.51 W30.103 5.021.9710.47 0.23S3 
0.0881.33 10.58 0.60 0.92 W4 0.074 3.21 10.510.47 0.30S4
0.07810.75 0.55 0.79 0.44 W50.025 10.310.20 0.38 0.18 S5

CR=0.03 CR=0.05
Relative 
weight T5 T4T3T2T1Threats 

Relative 
weight O5 O4O3O2O1Opportunities

0.1301.692.822.73 1.011T1 0.1111.57 3.99 1.94 2.04 1O1 
0.0443.00 3.543.01 10.99 T20.1901.43 2.901.30 10.49 O2
0.1481.48 1.13 10.33 0.37T3 0.0782.03 1.7810.770.51 O3 
0.1231.19 10.880.28 0.35T4 0.064 2.2510.560.340.25O4 
0.05410.84 0.67 0.33 0.59T50.05710.44 0.49 0.70 0.64O5

CR=0.01 CR=0.04 

��'2�R�Q (E)D u�?�) &$��� I��). &���"�� q������Y� �����-! ��  !��-� � ��! �� "��� 
Table 2. Internal factors evaluation matrix (Strengths) of separation of drinking water  

from sanitation water in the city of Yazd 

Strengths 
Relative 
Weight Score Final Score 

Effectiveness in solving the problem of water shortage 0.247 3.15 0.78
Existence of necessary equipment and technical feasibility of the project 0.050 3.00 0.15 

Variations in quality and quantity of water supplies and sanitation in the 
city of Yazd in different seasons and months 0.103 3.50 0.36 

Attention to managing water use and water saving 0.074 3.25 0.24 
The existence of technical knowledge and the implementation of similar 
projects in some European countries or cities of Iran 0.025 2.95 0.07 

��'2�RQ (�@V u�?�) &$��� I��). &���"�� q������Y� �����-! ��  !��-� � ��! �� "���� 
Table 3. Internal factors evaluation matrix (Weaknesses) of separation of drinking water 

from sanitation water in the city of Yazd 

Weaknesses  Relative 
weight Score Final 

Score 
Lack of funds 0.164 2.10 0.34
Shared structure for collection and treatment of water entering the 
distribution networks 0.055 2.10 0.11 

 Short  term chaos in pricing of water and providing inputs 0.114 1.40 0.16 
Spatial distribution of water resources (wells and water lines) with different 
quality and quantity in Yazd 0.088 1.55 0.14 

Delayed organizational structure and institution 0.078 2.10 0.16 

Calculation of strengths and 
weaknesses 

Sum � - 2.51 

Mean R 2.51 R

Standard  Deviation R 0.75  R
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��'2b; S�� u�?�) &Q��� I��). &���"�� q������Y� �����-! ��  !��-� � ��! �� "����Q ( 
Table 4. External factors evaluation matrix (Opportunities) of separation of drinking water 

from sanitation water in the city of Yazd 

Opportunities Relative 
weight Score Final 

Score
The need to improve the quality of drinking water in the current conditions 0.111 2.05 0.227 
Unison with the resistive economy and protection of national resources 0.190 1.65 0.313 
General acceptance and knowledge of water resources and ecological balance in the 
public and officials 0.078 1.70 0.133 

Acceptance and socio-cultural of participation of people and officials in project 0.064 2.25 0.144 
The need to improve the quality of drinking water in the current conditions 0.057 2.20 0.125

��'2c;-� u�?�) &Q��� I��). &���"�� q������Y� �����-! ��  !��-� � ��! �� "����Q (��� 
Table 5. External factors evaluation matrix (Threats) of separation of drinking water 

from sanitation water in the city of Yazd 
Threats Relative 

weight Score Final Score 
Lack of mental awareness and culture of conserving water 0.130 1.80 0.234
Dual or multiple residential urban texture 0.044 1.40 0.062
Lack of awareness of the quality of water resources 0.148 1.35 0.199
Lack of awareness of the quantity of water resources 0.123 1.90 0.233
Different views of the people and officials 0.054 1.95 0.105

Calculation of Opportunities and  
Threats 

Sum 1 � 1.78 
Mean � 1.825 �

Standard Deviation � 0.307 �

�;�;�;)+2��_ D��#- +I�6%��EFE(

���"�����&Q���� I��).&����� "��"�� q����&Q���� I���).&
)EFE '�������� (���!���Q . ��g�������"�� q�����&Q����� I����).&

"����Q ( S�� u�?�)������-! ��  !��-� � ��! �� �� �� �Y
� ��/�&M�-� .��
� ���� �S�� *� "� ��
 �� " '��,� �����	!��� '�F� 
� n�8#��� �  �G� �),-� �� "������! �� ��! ��  ��)	� 5&"

��-� '���;� ���&�yfy/k ���� �����Q .z������"�� q�����&I����).
���Q&�-� u�?�)�"����Q (�������-! ��  �!��-� � ��! ��
�� ��/� �� �Y&M-� .�
� ����-� *�� "� �
� �� '��,� �����	!��� '�F�
"
�F� H�.&	
�&���S �	
�� �)Q&��� 0��� ��-� '�;� �� "&�

hyg/k ���-� '�;� e);L� .&� S�� �-� � �
������� ��
�j�/f
�)� � ���" �$S�� ��. *������� ���7���) ��B� ��)�� *z/h.���� (
��������-! �� �� �L�� I��). ����� �� �Y����&I;. �)� '���<�
 �$��). "�  �� ��8��)��&�  S�� ���@D)� ���  ��� ���L&���		�
'�-� ������ �	+ �$��). "� �&�-� ^�Q)� ��� �� �&�� ��)�!��� �
.�	� 

�;�;�;)+2��_ � +
_�� z6.N�� D(
LNIE(

qA ���	! "�&�E)D �@V ��
  S�� ��
 �-� � ��
 �� "� q�A � ��
�
������ �4	�q�
EFE �IFE $P� �� � ��F H�L�������� I�qIE 
��������� ����;
 ��$P� q���Q����� I����). I&R��$���&.���! ��������A

%��A&� ������� *�� q&%��A ��
�&� �)����  ��� �� 2���A *
)9�� ��� �� C������� "� '���F H���� ���  ��
 )SO �WO �ST �WT (
 ������ �� .�qIFE�-� '�;� �&��� �����zf/h� ���7���E���;� *
�����zf/h@� 0��P�� �������� E���;� ��jz/k����� .����  ���
�����qEFE ��-� '�;� �&���� ������jj/f� ���7��������� E���;� *
�hz/f@� 0����P�� ���� ������� E����;� ��ykj/k����.�����  ����
�����qIE ���;
 n���� ��� Y�*������ 4�/� ��
�I4�!) ��! If.(
�����qIE )F���������� �G�V�� � �� ���"�� �F� ��  �� *
��� �� �)�  ��# �
�)%� �Y  ;���� \������,
��  4�� �� \

A ��	� "�>�  !��-� � ��! ���'�� "��C��������
'���FST 
�C������ ��;
 ��
���D�&�� ��)9�� �� ���D  F ��� �� ����	@&���

�-� "� E)D u�?� "� '���������� �
�I4! .�	�f�����$��� q&



78 
� 7�' 78 b�RV� � �`	�� ;#�#��... dx.doi.org/10.22093/wwj.2017.81550.2379 
119

����� ��� 	
�� Journal of Water and Wastewater 
��������� ����� ����� Vol. 30, No. 2, 2019 

Fig. 1. Internal and External matrix (IE) of separation of 
drinking water from sanitation water in the city of Yazd 

(David Fred R and David Forest R, 2015) 
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