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Abstract  
Unaccounted for water(U.F.W) represents water 
that has been produced and is lost before it 
reaches the customer, through leakage and, other 
means. U.F.W is an environmental, social, 
cultural and economic issue. Because loss exist 
in any water distribution systems, therefore it is 
necessary to identify the causes, effects and 
degrees of the problem  and  find the best way 
for reduction and control of U.F.W. In this 
research, the causes of UFW and estimation of it 
as a case study in the city of Sisakht in 
Kohkiloye and Boier Ahmad province has been 
studied. Part of Physical (water loss) and non-
physical (apparent loss) water have been 
presented. The approach method in non-physical 
section includes identification of, illegal meter 
connection, meter inaccuracy, errors in water 
reading systems, estimation of water loss from 
each sources, and it's effects in total U.F.W. 
finally the best method for   control of water loss 
in this part is discussed . In physical part study 
carried out for identification of real loss causes 
with implementation of district meter area with 
installation of pressure logger, flow meter in the 
network and determination using the method of 
minimum night flow. According to the results, 
from 1014700 cubic meter of water produced 
daily, about 483260 cubic meters is UFW 
(47.6%) which consists in physical with 
349195cubic meter (34.4%) and non-physical 
with 134065 cubic meters (13.2%). With respect 
to the national scale, which is 31%, the UFW in 
Sisakht is 16.63% higher. 
 
Keywords: Unaccounted for Water, Water  
 Distribution System, Pressure, Leak,  
 Water Urban Management. 
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��4� +�(}�/�~{ ��� �� h
P4 �	4 ¼

�P���� +�(�z/zz|��� �� h
P4 �	4 ¼
+�( l� \4~�/||�}��� �� h
P4 �	4 .

>p \(� <p��� I�p�	C� Ap��H �p�k +�p( >�p�
� ��i�4 � >�p�
 I$ �55 8�N+�� �����Y `��
� ��� v�� � �� /��� ]¡.[>p�� ��

 
1 Water Research Commission (WRC) 
2 SANFLOW 
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� /���=�pi( �� 3p���� @	)p�� �����p� ��p-� � �pP���� A4��1 ��n
+�� ��� 	��Y .

)�(I��	C� A��H ��k +�()��� �� h
P4�	4 = (
)|z*PL� ]�a+z/}*&���
�(� ���
�+� *&���
�(� ]�a * (<��	4 ���� 

�pp�� �pp� >pp�� �� ��pp� ���$ 3pp C &�pp1Ea� � _�pp� pp/��� �
�� ����� I��	C� A��H ��k +�( 0���4 %K�F.�|/|�~ �� h
P4 �	4 

����4$ +�� �.
� ?�# I$ �p5S +����p� 0��p�4 ���$�� � C�� �� %+�� �Sx

 pS ���pY �p4 i9E4 ���� �4 U�G4 � 3���� UE	�� A��9 S
 &�;5� �5S @H�|~�� �� h
P4�	4 �p� ���pF4 >p�� �� pS ���p� ���

 � &�L��.4 ���� ��p4$ A 1~/~¡¢ � �pP���� �p�k hp
P4 �p	4
¢/{ ¡�4 �P���� ��( h
P4 �	4 ���� .

$��pS ���$�� ��i�4 ��@	)p�� ��-p� 3p���� ��p�%Q��p��� 
�p�� +�( ��	��p�(ILI) 

V>p \(� <p��� pS >�p� �p55 8� ���p� I$ 

1 International Water Association (IWA) 
2 Infrastructure Leakage Index (ILI) 

������� � +�( +�
B� �=�� �� 0$ ��n @	)p�� 0�4�p(%��p� v�pa 
+�� �� ���;	�� %]¡.[�p� �pP���� +�( @�)F� A��9 Q��� >��

 +�� I��	C� A��H ��k +�( .4� >�� � C�� �� �� � �>	��pY �pi( �� 
��1 0��p�4 p� �pP���� AS +�( ~�/||�} � ��� �� hp
P4 �p	4 

0���4 � I��	C� A��H ��k +�(|/|�~ 0��p�4 %��� �� h
P4 �	4 
��� >�� �p���� Qz~/¢0�4�p(�� �� 0��p( pS ���p� Lp��.4 Ap��H 

�*����� �-p� �(����$ @	)�� >� .p� 	)p� ���p� �p4 0��p( �a�p�
 ̀ 5	R4 <����%Q��� ��� � ��p� p	��Y �i( �� I�5/4 �9 �� 

3���� PL� @	)�� ��� �	��� ���F4 >�� �� Q��� ��Y �� pC�� �
�s�� ���P���� +�� ��� ]�	�S +-C ��( +�� ��4� .A�#� 5 C ��

 �4 %�4� >�� �� 0��� #�� � 0��� � ����p� ���� �9�( ?�1 %PL���
 � �p���-4 �p�k v�pa �� �p��( �P�8���p�� &#E	p�� �p5S ��pa

+��� ����� �-� I$ 3���� PL� ���C� .

9 �C*���-8�� �a U��G4 +�
B��NbNXgg 

9� 
����7 

�}��r 

�"��: �}��r

)) �(

�	� B	%� @�^� 

)P�,����(

���) � @�^�|��&� 

)P�,����(

P�,� ��� c� ����� 

)9���(

NXgg Veg� g/�NNX/�V���/�Ne� 

NXg� XVXg e/�V��/�Z�VV/�� } 

NXg� XZe� Z/�VZZ/�e���/�|zz 

NX�� X��� Ve/ge�X/g��eZ/�Xf� 
NX�N VgV� feXN/�g��Z/N�~� 

�(�� >��(��4 �/XNgZ ~¢/z~{¡/z {¢¡/}�¢z 

T��/	��  H
2 .�	[ 
�51 S ���Y �4 i9E4 w�Gp� �� pS ��EP�4 �4� � @k�

����(� �P���� ��k � �P���� ��-�R� �� I$ +�� ��� ����F4 ���Y
 �p4 �p5 1 �4� T� 0$ ?�\(� %���� ��C� �p��� .p� ����	p�� AH��p9 

0���4 &�;5� � F/�4���� �4 �����P��� '��� h�� ��i�4 � "��S
 0$ ]�pp	�S ��spp�� +pp� �� ���+pp�� �����pp��� �.�pp� pp5 C ��

���(���p4 F/�4 �� ���� K�H� &�
8�/4 � ���Y `
pB ��pF( 0��p�
 ������� �� @	)�����S �C ���! ���� ( �.p� I$ )p��F4 I�)p9

 ���� �� +R� �� �-� ��4��( Ka��4�4 0��( 0�-C 0��p�4 pS �p��
 �� I$ &�;5� ���( � ���� #�� �-� >�� ��4 hp���4 ��p���P��� '��� 

pp� I$ "��ppS +pp-C )pp9I��pp4 ��pp4��( �pp���)APpp�|(.&�pp;5�
 +Rp� �p� �-p� �pP���� ��k � �P���� �p���� hp���� p� ~/¢��

¢/�¢�4 ���� ���pS &�p;5� �p� )p��F4 �� pS �p���)¢�/ |�
�z/�z(p� ���p� � PL� 0��� ����(�	�� ��k �� �S�9 �� I$ �#�

 �4 3���� @	)�� ���� .��| ���� � I$ "��� �� ��p4��( I�)9
 �-p� >��%D��� �p� )p��F4 �� ���pF4 >p�� �p4� %+p�� ��6p* 0�pP4� 

%>���pp� I$ 3��pp�4 0��pp� ���pp.4 pp5 C �� I$ �pp/�.4 +)pp��
 p� �(#�pa ��-	��)p4 �� 0$ ]�F	(� � >�4� _� 1� �� I$ ]�G.	��

 ���	��� � ���-� ( ���S+)� � I$ ����� p� 0��p�� ���� ���� � %
�Y�p(��� <p��	4 �� J��  �( � J�� ����� } �p5�4 p� �p	4

 �8�ppLH App��H ���ppF4 �pp��� �pp4 0�pp-C �Y�pp(��� <pp��	4 ?�pp� Jpp�
� ( ���� .���-� &����\� � C�� �� +�� ?�#�U���5p�� Apo4 �
�� h���� � �-($ &�;5� � ��*���� � 0� 8$���9  /~�¢���p�

 �� I$ &�;5� ��4� �� � �(�-C J(�� &����\� >��W � � ���� �4
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p� 	)p� � ���� ?�p\(� �� �-C�� A��H &�4��H� 0�-C [/� �� 0��� 
0���4 �5.4 <�����}b|}�(�	�� �� I$ +����� ���� �pF5� ���

 �9 >�� ��� � &�;5� "��� � ��� ( �� ���Gp	H� � ��p� � 0��F4
 ��� ?��H� %	)(��(.� ��-����� ���� �� �p4 ���p� �� ��p4$ Ap 1

 @H� � 0�����}b| �p�� p�C�� �� +����p� ���� b���Gp	H� 
]�p9 �� �p9 >p�� �� �p� >���p* p� 0��p�� � ���p� �������� ��#��

 # �C�� �� �B�9 ���� � ( �������� ?� .>p�� p� 0��p�� �p�! �p�
 ]�LH A��H 0���4%@-4 0$ �� � C�� ��� �� ���6Y ��4�� � ���( ��

���� ���� �� 34�C ���� 4�(�� ."��p� +p-C �� ���6pY ��4��
 � I$ &�;5� 0$ �p/�.4 +)p�� &��pn� � 0��p� ���p�9 +p51%��

���� �4 ��� � 0��F4 ���G	H� ��.8.
���� AH��p9 p� ����	p�� p8�F4 >p�� �� ��p� ����� h8�/4 � C

 h���4 �����P��� '��� � F/�4 �� �� I$ &�;5� 0���4 ��pi�4 p�

 �s�� +� �� �� 0$ ]�	�S � "��S �������� ���4���� @-4 S >���
����P�����C�4 �+�� ��� v�� � :

����	�S �� ���;	������#�� +H� �� )�EpS ��p	�SCp� ��pC
 �ES ��	�SB(¼

b��p4� p(���Y +Rp� &��pi( � ����(�	�� &���
�(� �� ���;	�� 
� I$ IEppB���pp� �� ���Y�pp5C +pp-C pp� >�S�	�pp4 ��pp���	�S 

��\4 ��k &���
�(� hG( � ����	�S ���P	��¼
b��-pp��� �� ���;	pp�� � >�S�	�pp4 ��pp���	�S �� ���� +)pp�

�( ��/� �� ���Y�5C +-C ��� �� +'��H�	�� ��-	'��H �� ��¼
b3���� PL� ������� � vE���A��p
� %���p��� &���
�(� 

����.4 �� I$ 3���� PL� ���� 0��S +����P� �~�� �;)p �� 
�� ���;	�� ��F/�4 ����3���� PL� �-� �� I$ .

b�1C��� 
[�?	��	� ��	#+�5 (�+��� �V����XF .)[]^[(.� (�;*7 ��	�� O��V1 5 ���N�B�F ?	'�� -�	� �*H� +���?�+�� �	��VF+�+X# 0.
b�30��Q).[]ac .(”R�	'# �	4��5	'��5 � T� j4	F L	;�	"� �+���� %��	�# T	6H.“�
"�� t -N� h#�+&�F ���5� t� T� �� �%�t�	�# T	6tH

?�+��0^w�a�.
]�9 0-P��� .p) .[]a_" .(� T� �+'�F 5 j4	F�%��	�# T	6H 0�	e'#� 0��XF TkD	, 5 T� -����� (F+� L��	X^b.
_�+&�� ��'�F ����  (F+� )[]^] .(��'�F ����  ����#	'�� . 
w�-J�	Q g0v5+�).[]^].(”-��+� �	��5� j4	F �	��� ��T	6H %��	�# :�;�	"� ����� -�+�� (�t�.“0�t��� -t�	���	F �t�	# ?	t�	8

L	
�
J  9�N: �H�5 -�k�� ���� %	BX#�� 0?�+�  ^c.
6- Liemberger, R. (2002). “Do you know how misleading use of wrong performance indicator can be?” 

Proc., First IWA Leakage Management Conference, Cyprus, 55-66.  
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