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The present study was conducted with the aim of a comprehensive study on the 

management of discharges affecting the occurrence of urban floods in the Shiraz Basin. 

Shiraz catchment area with an area of 1865.10 square kilometers and dry and semi-arid 

climate with average vegetation is due to droughts and land use changes. which indicates 

the flood conditions of the basin at the time of sudden showers. The statistical-analytical 

research method and its type are practical. For this purpose, the long-term statistics of 

precipitation in the rain gauge station of Shiraz Basin during the 50 years and the 

maximum daily discharge during the 44 years of the water gauge stations in the region 

have been used in data collection. Then, to choose the appropriate distribution, the data of 

each station was entered into the "Excel" environment the maximum discharge was 

extracted, and the outputs and algebraic criteria were calculated and prepared in the 

Graphers 16 software. In the next step, based on Pearson's coefficient of goodness of fit, 

the values of the k2 difference of the discharge of each year from the average and dividing 

it again by the average are calculated during the Pearson-Euler chi-square analysis in an 

ergodic structure. Dry river, Gamma probability function with 44 years of peak flow 

degree of freedom, and Riemann integral method for the probability of occurrence of the 

variance of discharges located in the dry river have been used to predict the confidence 

interval and the probability of occurrence. Finally, this research showed that the use of the 

dimensionless gamma grouping structure, which is based on a holomorphism composed of 

increasing chaos and decreasing fractals, has a very reliable trend with a correlation of 

0.8% and a correlation coefficient of 89% for the 44-year river discharge values. Dry with 

a slope gradient of 30% (16 degrees and 42 minutes), is much more realistic than other 

groupings, and is more effective for measuring the probability of the occurrence of peak 

discharges in future years and better management of urban floods. 
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��� �� a1�	 ���U��� I��)7 6�# !:�(	 j�\ <� !�� ���@	 L�� �- 6�� ���� !�� <� !8�[7 S,K I�����

�� ����Q	 �h���� 68� �� � ��- �r� <��; Q; I��	 <� �T�U!	 �<�� �J�K L�� !��=< I��)7 �� �	� .��;

 � !)���Q; �H��# ����6�� X��(U � FG�� <�� �=�; �<�	� �W�(	 S�K � �<���� S��(= IR <� !;�� ��=

�H1�� ~�`#� IR <��� ���8� �- FG�� ���1398  L�� 9�,�� X��J ^? .6�� ���� <��; IR5 �<���� 23� ��

6�� IR �)�Q� 6���	 � �Q; FG�� O�5� ���� � �]-��K !�� ���@	 �H�� 	 � �2=�>? L�� I��)h�� 6�8=� .
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I�	< �� �- !�� �]-��K ���@	 ��; a1�	 X��(U � ���U� a1�	 ��;r� ��= �� �<�	� ���$h �6�� ���� !��=
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 E6�1 : �F:, �"��#��GH =��I:� J���� K"�LM  

  

����>
�� B�
  

 �� W�� 6Q1 �� �$�� 2=�>? = �)��8= IR ��,�� � F����� O�5� !��� � 2��? �� <��� $�=�>? [� ���	 N��=�

Y�� � �=����� .���� !d�U ��=<�L������ ���R�� �� �� .6�� !���� � !:d� WK�	 <� !�� 2=�>? <��� ���	 ��=
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��$�(�� �K �����	 ����� �� .6�� ��; ���`��� I�	<�� L�� ��	����= ��=9� V��	 �� <��; ���R �J �����Arc 
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���� ��$�(�� ��= !:7 ��	����= ��= I���	 ����R  ���@	 L����� L��H# 6Q1 �`d ��� W? � ��U����)h ����R &�"5�

$�(�� L�� !����  ���� T� �� �=44  V��	 �� ����Excle  T� ��# W"8� ���U�� <� �IR <� ^? .6�� ��; ���`���

6"P !�� ���@	 ]-��K T�? L��H# ��� :��� 6��P � ��� j�\ <� �T�U ���U��� �� ��;-  ���`��� !�����	

�� �"���	 6Q1 ��"1 V���J j�\ <� !H�<�# ���U�� L�� L�)�8= .6�� ��; ��������� N���� �9�� � &�� ����

2�? �!�� ���@	 !)�� c��� &�	� M�<�# j�\ <� &�$h X���0# !���0\ X����1 ��=1 M�<�# � T������

 T����	���=2�? ������R �K !1�U � I�)�8\� �:d�� T������ !���  V��	 �� �\��	 ��=Graphers 16  9�,��

 ��H� �:K	 �� .6�� ����r?� � � L�$���	 <� &�� = !�� WJ�`# aH�	 ���@	 I���? Y<�� !���� a�J c��
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!�� L�$���	 ���@	 &�K ��� ��-  ���<R �1�� �� ��	�� &�8�K� M��# <� �T�U ���U��� ��=44  &�� � T�? !��

!�� ^������ O�5� &�8�K� ��� I�8�� �1 �� �1 &�$��� Y�� M5�� ��=2�? ��� T�U ���U��� �� ��;  �:d�� !���
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 �� �1�#���� W"8� &�8�K� M��# ��)��!	 &�$h ��-��U X��d : �- S���� L����)� ��;��  

3 (  ���� = �� �	��	��
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	� � = 1  

M�<�# <� !�� �	�� ���	R M�<�#  c��@	 �	���? �� ����� � 6�� �����? !��8�K� ��=�  �W�; �	���? K !	  .�;��

 ��K � &��H	 �	�� M�<�# ��$�R �;�� !H�"\ ��7 O�8,	 �� 6�K   �	���? �� !��8� M�<�# �� !���4# �0�	�
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&�]	� M��# !��8� M�<�# � ��- -2  6��K!	 F�(�	 �	�� M�<�# <� !d�U !	 [� �� L����)� .���;  ���� �- ���
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�	 <� ����(�� ����!	 ���� q�")��� x�4U �� ����#�� M�<�# b���	 I��)76�d�4U <� !=��R L����)� .��� ��-��= 

!	 IR  �;�� P�	 ���	R q�")��� W
�(	 <� ����(� WK �� ����#.  ��	�� <� ���`��� �� �- S���� �45 ��� �	 �,)�� ��
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!�� ���U���n�� T�? ��=���U��� � I��� �� I���? Y<�� !���� a�J c��� � <��; �J�K <� T�U �
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 !\ <��; T�U ���U��� ]-��K44  <� �- 6�� I���? Y<�� !?��� a�J S�`= I��� .�)�(= ���	R &��
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 Q  � aH�	 �	 �� &�� !\ �� ��<��� T�? !�� :Q̅.6�� aH�	 �	 �� &�� !\ �� ��<��� T�? !�� L�$���	  :  

 ���@	 �"���	 UR I���Y W�:�# �� ,)	 �- 6�� I���? ���U�� ��  X^2  !	 I���? ��� ��- W�:�# .���

– ���	 !)H� v�)�(= T������ O�8,	 ���U�� T� ��� � T� ��# W"	�� W�:�# �)��	 ��� :��� ��=X   �Y  !	 -

W�:�# <� !;�� ��U �)���#�0�	 ��� �= .���� �"���	 $�� W@�(	 ��=  

 
 Q�/H1 :�L� �"��4� 0:'�� @J��L �":62 R"�F ���'���  

&�� k��� !(8; &��  !��M^3 x̅ σ P.G.R Chi - 2 

1 30 1384 48.5 42.9563 38.48802 0.633663 5.03E-05 

2 11 1364 38 42.9563 38.48802 0.646444 7.6E-05 

3 15 1369 36.88 42.9563 38.48802 1.001122 0.620631 

4 36 1390 35.8 42.9563 38.48802 1.430519 901.0114 

5 14 1368 51.84 42.9563 38.48802 1.522381 3179.852 

6 37 1391 35.4 42.9563 38.48802 1.612927 10225.02 

7 40 1394 35 42.9563 38.48802 1.808647 102727.4 

8 27 1381 53.7 42.9563 38.48802 2.149482 3252792 

9 9 1362 57.6 42.9563 38.48802 3.722883 1.51E+11 

10 18 1372 31.7 42.9563 38.48802 3.996978 5.87E+11 

11 13 1367 58.81 42.9563 38.48802 4.273762 2.08E+12 

12 20 1374 61.38 42.9563 38.48802 5.530024 2.49E+14 

13 31 1385 28.9 42.9563 38.48802 6.836659 1.11E+16 

14 16 1370 28.63 42.9563 38.48802 7.1688 2.56E+16 

15 10 1363 28.57 42.9563 38.48802 7.244155 3.07E+16 

16 39 1393 27.5 42.9563 38.48802 8.687166 6.76E+17 

17 41 1395 70.5 42.9563 38.48802 10.76107 2.15E+19 

18 24 1378 25.8 42.9563 38.48802 11.40847 5.3E+19 

19 25 1379 24.6 42.9563 38.48802 13.6973 7.85E+20 

20 17 1371 75.1 42.9563 38.48802 13.75789 8.36E+20 

21 28 1382 82 42.9563 38.48802 18.59038 4.15E+22 
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22 19 1373 83.94 42.9563 38.48802 20.01029 9.58E+22 

23 8 1361 21.09 42.9563 38.48802 22.67117 3.48E+23 

24 23 1377 91.7 42.9563 38.48802 25.91002 1.14E+24 

25 22 1376 93 42.9563 38.48802 26.92874 1.54E+24 

26 35 1389 19.8 42.9563 38.48802 27.08152 1.6E+24 

27 26 1380 93.7 42.9563 38.48802 27.48051 1.79E+24 

28 12 1366 94.1 42.9563 38.48802 27.7968 1.94E+24 

29 1 1353 17.55 42.9563 38.48802 36.77948 7.78E+24 

30 44 1398 16.6 42.9563 38.48802 41.84665 9.29E+24 

31 2 1354 15.32 42.9563 38.48802 49.8541 6.7E+24 

32 6 1359 15.01 42.9563 38.48802 52.03167 5.53E+24 

33 42 1396 12.9 42.9563 38.48802 70.02953 3.5E+23 

34 29 1383 144 42.9563 38.48802 70.9016 2.94E+23 

35 21 1375 12.79 42.9563 38.48802 71.14976 2.79E+23 

36 5 1358 11.2 42.9563 38.48802 90.04128 3.1E+21 

37 43 1397 183 42.9563 38.48802 107.1707 2.29E+19 

38 38 1392 9.67 42.9563 38.48802 114.5788 2.29E+18 

39 4 1357 8.18 42.9563 38.48802 147.8473 2.89E+13 

40 7 1360 5.77 42.9563 38.48802 239.6569 0.008522 

41 3 1355 2.4 42.9563 38.48802 685.3388 5.43E-90 

42 34 1388 1.23 42.9563 38.48802 1415.515 6.2E-242 

43 32 1386 0.669 42.9563 38.48802 2672.968 0 

44 33 1387 0.248 42.9563 38.48802 7354.833 0 

  

�1�� �� ��	�� &�8�K� M��# ���� ����� �"���	 L�� �� ���<R �44 !�� &�����U��� T�? ��= <��; T�U �

&�� ���H# �� �1�#�� �- ��� �"���	 ��=���� <� ���	R ��=44 !	 �"���	 �< p; �� T�U ���U��� ����:���  

7 (  Γ�A� = � ��Γ�λ�∞
0 ���−����  

8 (  Γ�44� = � ���43�∞
0 ���−����  

��	�� M��# ��3 : 

x  ���@	 :P.G.R   I��� <� �- 6��7 !	 Wd�K T� &��1 .��RΓ �1�� <� Wd�K ��	�� :&�� ���H# ���<R � ��=

 !)H� �6�� T� &��1 &�� I��� <� Wd�K ���	R44  M��# ���	 �� ���� �� � ��-�# L����)� .&�� ��	��2  G	�-

: �- 6�� ���J  

 M��# L�� ��)�� :&��3  M��# <� Wd�K2  ����8� �� 9�U M��# L�� T���� .6�� �	�� <� :��� k�H# 9�U ���U�� !)H�

 ���"� .6�� �(`# W��5 T�Y�	��  ��	�� ��	�� M��# L��(3� �- ��8�1,5  W�; �� �- 6��2  W��5.6�� ��=��	  
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 E6�2�P B���O :S�2 � N" B��JM B �H�� �L Q�17 �2  (  

  

 M��# ��	�� M��# :9��2  ����8� �� �-1 �"���	 �� .6�� ���� &�$h 6(= ��=��	 W��5 [�<� IR &�$h ���@	 �

: �- S���� �"1  

9 (  <HIIH �1.5�K�LMNOP QHRS� = 1.5!  

10 (  <HIIH �1.5�K�LMNOP =HONU = �
�.V! = �√п

Y � = 0.886226025453  

M�<�# ��� �� �	�� I��8� &�$h <� N�=�1�� = �� ���	R ��= T���� �� ����8� �< ��|� �- 6(= L�� ����<R �

1 �"���	 �� �# ��� S8�)�	 I��	� �K �#���; <� IR �  ^������ O�5� &�8�K� I���� !��8�� �� �"1 �1 �� �1 �

!��M5�� ��=���U��� �� ��;U ��:d�� �� �� <��; T�.��8� �"���	 �)	�� �h �� 6��� &�8�K� � I�)�8\� � 

L���� M��# �- 6;�� [��� ���� &�K3 &�8�K� �� ���5 �,��� �� � 6(= !��8H	 M��# T� <�)= L����)� .6(�� !,)�

�:d�� �� ��;��� M��# ����!� �# `d � ���	 T������ 6��Q�Y ���	 ��� �-X    @�(	!	 �� .��� &�$h ���;

: �- S���� �,���  

11 (  <HIIH �44�K�LMNOP QHRS� = 43!  

12 (  <HIIH �44�K�LMNOP =HONU = 1/43!  

&�$h �� �,��� �� ��	�� M��# �<��2 !�� I���? Y<�� !
��� 9�� ������ ��� <��; T�U ���U��� T�? ��=

: �- S����  

13 (  Γ�44� = � � 1
]�44����Γ�44�∞

0 ���−����  

14 (  Γ�44� = � �1.6552 ∗ 10−53���Γ�44�∞
0 ���−����  

!#��"7 ��  ��	�� &�8�K� M��# �$��9 !	 �- 6�� !��H5�	 ���1�� �� ��	�� �� ����# ���<R �44  c��� �

 !\ ���<�� T�? I���? 9�� ��=������44  ���	 �� T������ ���R� T� �� <��; &��X  I��� I��� ��57 

&��1 ���8;T� �(P.G.R)  �:d�� = �� �� ( I���? �H� I��� ��	�� a�J ) �h � 6��� ����"�� �� I�)�8\� �

&�8�K� ���"��&�8�K� X��`# �- 6;�� [��� ���� ��"�� .���8� !,)�M�<�#  ��� �� &�8�K� ��	�� L�� !,)� ��=

�U�� L�� �� �- 6(= L�� �� &�8�K��� I���? Y<�� !
��� W	�7 �� T������ I��)7x !	 W�:�# T� �- ���
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���? ������ ���8� ��� .6�� L�$���	 &�K 9�� �X  �- 6�� L�$���	 &�K S�� ������ c��� &�	� T������

 !J��� ��	� I�8=) (Expected value � 9�� ������ ��� I���? Y<�� !
��� ����� I�h L����)� .6(= &�87

!	��	�� &�8�K� M��# ����2 ��!�� ^������ ��� �� ��- M��# X��d�� <��; T�U ���U��� T�? ��= �< X��d

!	 W��H#:���  

15 (  dx���Y� = � ��	.V�����0�a
@���

(  

~�z� !����� ���U�� M��# 9�U ��� ��- ��;10  W�; ��3  .6�� ��	R  

  
 E6�3 �� B�. TL�; Q�17�2 ��&P�' :�"� B��JM �H�� �L B3  

  

 ��� ��- M��# �,�����10 &�8�K� ������U��� L�$���	 &�K 9�� ������ !,)��� <��; T�U � �< X��d

!	 W��H#:���  

16 (  ���Y� = � ��	.V�����0�bb
@ ��+�cdVe.fdd(((

(  

�1�� T������!�� ��� �� ��- M��# L�� ���<R ����� I�8= T�U ���U��� T�? ��=  �; I��� �-44  .6�� &��

���1~�z� T������ !��1��; &�$h�� �F(X^2)  W�; �� N��	���= M��# L��4  ����8� L�� �� .6�� ��; ���� I���

!����; M5�� ��U !��)= 6�H5�	 �� ����8� 9�� �H� ��� T�? ��= <� T�= �� �- 6;�� ��� [�<� ���"� .���

&�$��� �� &�8�K� &�$h ��=!� !`)	 � 6"]	 !����&�$��� � 6������� !# �� c��� �)��	 6��Q� �� &�$h ��=

!� 6"]	 �� !���� �� �h �� !$��h�� ���� ���� ��7 !� <� ���	R ��=���� ���H# �- !#��d �� �6��Q� X��d

	 W�	 c��� &�	� M�<�# V@� � V@� ���U�� �� � ��U !���� �`K L8J M��# IR ��-��U! �� 6��K L�� �- ���8�

�� .6�� ����= !��U �� ��� �< &�$h ��� ��- &�$���!#��"7 T������ �� �< &�$h &�$��� �$��x  �h �K ��

!� �# �)	�� 6��� !���� � `d .6�� �r?�K 6��Q� 
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 E6�4�L� T"J:; :�� B�. Q�17 �2 T"J:; B�� Q�' �� �2�J�� N� B�
  

  

I�8= �- ���� W�; ��4  �	� v(6"]	 !$��h) ���� !$��h 6��� 68� �� �� ��- G- ��)�� ��1� �� �6(= ����=

T������ �H� ��� &�8�K� T������ 9�� �H� 6-KY   ����8� �� �(��@	 �� �- 6(= ��K ��3  �� O�J�	 L��

!	 S(,# !��U6�HJ� 9�8# �� .���&�8�K� N�= ����)h �� �=�:d�� !,)��8\� �T�? ^������ I�) ��=

 ��� ��- M��# �8�K ���� ��;�� �)	�� �h � 6��� �]-��K11  ��� ��- &�$h ���@	 L��H# �� .��� &�$h

 I���?–  �� :���44  ���<R �1��44 ����: �- S���� <��; T�U ���U��� �  

17 (  �Y�44�K�LMNOP =HONU = �1/��2�bb
@ �� Γ �ee

Y ��  

18 (  ���Y� = � � �
gY�bb@ �h0�bb

@ �
���	.V���i0�bb

@ �j���cdVe.fdd(((
(  

 �� ��- M��# ��13 !	 �6�� ��; &�$h �-&�8�K� I��#!,)��� ��= ��� ��- M��# .��� 9�,�� �� ����11  &�$h

�� .6(��!#��"7!#��d�� �$��M��# �-11 �� M��# X��d13&�8�K� 6Q1 ���� &�$h!,)��:d�� ��= I�)�8\� � 

9�� ������&�8�K� �&�8�K� &��1 �� !1���K� �)	�� �h � �)	�� 6��� !,)� 9��	 ���<R X�1�� �� !,)�

!	 ���R� L�� �� .6(���"���	 <� I��# �1 &�$��� c��� � �� ��- 9�� ������ !)�)	 �< ��4�	 o � ���  �1

 ��� &�$h ���@	 .��8� W87 I�8�� O�8,	 ���U�� j�\ <� ��44 !�� &�� !�K�� �� <��; ���U��� T�? ��=

W��5&�� ��7 I�h �6�� �"���	 �=���7� Y�� �� �;�� �����? !��=���� �� !�� .6�� o��d ����� ���� ��=

���; <� ���� �� �8�K ��$�R ��8	 <� �H� <� �� � ��� ���`��� I�8�� O�8,	 ���U�� <� �� � �"1 T��G- �1 �� �1 �

�	 &���1 j�\�"���	 �� 9�F��- �8= �� �- �� ��- 9�� ������ &�8�K� � = �� .6(= ��1�	 ���	R ��=

: &�$h M��# ���@	 �X��d  

19 (  ���Y� = � � �
gY�bb@ �h0�bb

@ �
���	.V���i0�bb

@ �j��cdVe.fdd(((
( = 0.99  
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 &�$h !)�)	 �< &�8�K� L����)�99 �����	 <� I�h �- 6(= �d�� �95  ���� I��8\� �:d�� �d�� �� �6��

x� �� !)H� 6�H5�	 L�� T��G- 6��KH0   {� &�"5 �H1 L�� �� �	� .&�8�K� O�5� 6�d {� �� !)H� L�� .

!�� O�5� �� W�:�# L�� <� ���`��� W��� ��1����U��� ]-��K T�? ��=�J�K T�U � T������	�������= �

���U�� L�� T������ 9�� �H� <� �� �- 6�� ���� L�� <��; S�h!	 �S���8� !;�? IR T������ T� �H� <� I��#

I���� !��� �� �H� I��� ��	�� W�:�# I��)7 6�#6-K ��=I��� ��=���U��� �� FR   � .6U��? <��; T�U

!�� ��� � ��- 2=�>? L�� �c��� L�����U��� ���	R &�� = !\ ���<�� T�? ��= L����)� .6�� ���� T�U �

!	�� I��# Nd �� ���	 =�H� <� I��8� [�X    �:��� ��	�� 9�U M��# ��U !�K � ^�� �	�� ��=���U�� T������

��� �� ���U�� L�� <�!�� ��)����� !\ ]-��K T�? ��=!	 O�5� � ���� L�� .��8� ���`��� I��#!	 ��)� ����#

����- o��d ��1� � p\ 6Q1 �I���	 ���$=��	 &�K�� ��= � <��; Q; !����� ��|� ��)�R ��� !��)Q

L���? � n�� !K��� !�K��� L�� �����8� �,��� L����)� .�;�� T�U ���U��� !������8; ����8� �� ��)� �5 

��� � ����8� S�[)# �� ��)�� ��;��� X���J�# W�8�# �� .6�� ����= L�8= �� 6@�@K �� ��H� I��� ��	�� ��)�

 <� �(`#��� ����8� ��� �!�� � &�� �� q��	 ��H� �� �# 6�� ���� ���`��� ���U�� ���� L����)� .��� ��)�-

��� ���U�� �- 6�� �3�	 W	�-��\!�� �H� I��� ��	�� ��)� T�? ��=44  ��� �<��; T�U ���U��� ����

!�� ���� �- X��d L�� �� .6�� T������ W�:�# T������� S�[)# �� �=  S�`= I��� ) I���? L�$���	 &�K 9��

 �( T� &��1(P.G.R)   I��	���� L�� 6��	 .6�� ���� �r?��� NGU � ��)���)� �- 6(= L�� ���	R ��=

�@"\ !�� ��)��� �=�@"\ �� � !���� ����Hd X��d��)�!8� X��d S[)	 ��= ������ Y<�� !
��� <� ��:� .���

 L�$���	 &�K 9�� I���?(P.G.R) ��� L���# ��!�� ��)�!	 ���`��� �T�? ��= ��� L�� 6�d�4U .��; ��)�

��� ��3�# ��� �- 6(= L���,��� ���� �8�K �=��� IR c��� � � ��� ����? ����8� ��� T� &��1 � ��=

!�� .��; L�H	 T�? ��=  

  
 E6�5:  Q:, (�� ���&	O S�VC; �L �L� �"��4� /2��0:'�� !�12��� 
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 Q�/H2���O :�L� B/CL�2���� N� B�
 B44 /�L 0�/L B���O ��&P�' W�'� �L N	P �2�P��� �3�'  

  
  

�&2"X Y�L � 

I�8= &���1 X�"���	 �� �- ����1  �2  W�; �5 !	 6@�@K �� �6�����= �� �� ��- ���U�� <� I��#44  �1��

 ��	�� ����<R44  I���? Y<�� !
��� ��1�� �� ���<R �44 �@"\ T� ��!�� ��� M��� ��)� T�? ��=44 ����-

 W�; ��� .6��� 6�� <��; T�U ���U��� �6 W�:�# <� �H�!	 Wd�K u:]	 T� T������ ��=  M:J �- ��R

!�� <� �� T� ��� IR �n����� T� I�;��U WU�� �- 6�� @�(	 !��= L�� .����� ( !:U�� ) &��-�� ��)�

#W��5 ���(� ����� �� L����- �� ��"�7�0.8  !$�("8= a�J � �d��89 !	 I��� �� �d��I��� ��# .�=� ��;

 a�; I����� �����30 ) �d��16  � �1��42  .6�� ( �@�5�  

  

  

48.5

38 36.88 35.5

51.84

35.4 35

53.7

57.6

31.7

58.81

61.38

28.9 28.63 28.57 72.5

70.5

25.8 24.6

75.1

82

83.94

21.09

91.7

93

17.55 16.6 15.32 15.01 12.9

144

12.79 11.2

183

9.67 8.18 5.77 2.4 1.23 0.669 0.248
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 E6�6 : Q�&.��# � W��. J� R.�� N"�:O�� S+�#�:�:3:
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