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 Table 1. Curve Number details in hydrological unite in
Shamsabad watershed

a%b3R
��������
 X��)��Z���W/ CN(II) CN(I) CN(III)
hydrological 

unite
Area(he) CN(II) CN(I) CN(III)

A 8498 90 78 96
B 10011 90 78 96

����>�3��%0
X�Z��+ 18509 90 78 96

C 8569 90 78 96
D 10378 84 68 93
E1 6808 82 66 93
E2 3071 87 73 95
F1 5975 82 66 92
F2 2651 84 68 93
G1 6654 80 63 91
G2 3641 86 72 94
H1 5527 82 66 92
H2 4604 87 73 95
M1 5451 82 66 92
M2 5173 86 72 94
N1 6162 82 66 92
N2 3435 86 72 94
P1 5530 88 75 95
P2 3865 86 72 94
Q1 5124 84 68 93
Q2 5977 85 70 93
R1 8189 85 70 93
R2 4340 81 64 91
S1 7421 85 70 93
S2 6692 68 48 84

�q:&����>�3��%0
X7Z��
� 143746 84 68 93

T1 8463 84 68 93
T2 3201 81 64 91
@W 5455 84 68 93
@� 7085 88 75 95

�j�%���>�3��%0
X8Z��
��q:& 24204 84 68 93

���	
��>�3��M1
��
��q:& 167951 85 70 94
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 Table 2. Lag time and time of concentration for hydrological unite in Shamsabad watershed using SCS m

a%b3R
��������
 CN >�R
��;��4! �>���
��F3-
L4*�

�L#0
�?�3�/�v�&
>���
�

�L#0
�?�3�/�v�&
>�3��%0 ����!���/0 �1�:!���/0

(Ia) (Km) (%) (%) �5�� �5��
hydrological unite Initial loss Main stream 

Average slop 
chanell(%)

Average slop 
subbasin(%)

Lag time (h)
Concentration 

time(h)

A 90 5.73 18.5 1.46 13.2 1.55 2.58

B 90 5.71 18.7 1.23 22.1 1.21 2.01

X�Z��+����>�3��%0 90 5.69 32 1.17 18 2.05 3.42

C 90 5.64 16.1 2.94 36.1 0.83 1.39

D 84 9.68 19.4 1.31 7.3 2.69 4.48

E1 82 11.15 19.7 1.34 6.7 3.04 5.06

E2 87 7.71 11 1.38 4.3 2.01 3.36

F1 82 11.15 16.8 1.15 7.8 2.48 4.13

F2 84 9.68 10.5 0.76 7.5 1.62 2.71

G1 80 12.70 16.3 0.81 5.9 2.97 4.94

G2 86 8.27 10.5 1.11 7.4 1.52 2.54

H1 82 11.15 16.2 1.74 9.4 2.19 3.66

H2 87 7.59 14.4 1.03 8.3 1.79 2.98

M1 82 11.15 17.2 1.19 3.5 3.77 6.29

M2 86 8.27 12.2 1.09 7.8 1.67 2.79

N1 82 11.15 14.6 1.49 8.8 2.09 3.48

N2 86 8.27 15 1.11 8.6 1.88 3.13

P1 88 6.93 17.1 1.74 27.4 1.09 1.81

P2 86 8.27 14.5 1.14 9 1.79 2.98

Q1 84 9.68 16.1 1.74 11.7 1.83 3.05

Q2 85 8.96 15.9 1.25 7.5 2.19 3.64

R1 85 8.96 22.9 1.63 20.4 1.78 2.96

R2 81 11.92 16.3 0.95 8.1 2.45 4.09

S1 85 8.96 18 1.91 14.3 1.75 2.91

S2 68 23.91 20.6 1.09 12.7 3.43 5.72

X7Z��
��q:&����>�3��%0 84 9.68 87.6 0.51 12.7 6.81 11.35

T1 84 9.68 24.3 1.35 12.4 2.47 4.12

T2 81 11.92 11.7 0.49 3.9 2.71 4.52

@W 84 9.68 14.7 1.85 11.9 1.69 2.81

@� 88 6.93 20.1 1.04 7.7 2.33 3.89

��
��q:&�j�%���>�3��%0 84 9.68 27.8 1.11 9.8 3.10 5.16

��
��q:&���	
��>�3��M1 85 8.96 98.8 0.49 12.3 7.36 12.27
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Table 3. Rainfall intensityin hydrological unitwith less than 24 hours duration and given return period

���/0
X�5���Z ��+�
���
� ���1

Lt���)& a%b3R
��������
�2�# X�5���Z���/0 ��+�
���
� Lt���)&���1 ���
�2�#
a%b3R
�����

6 12 XF��Z 6 12 XF��Z
Time 
(h)

return period 
(y)

hydrological unite
return period 

(y)
hydrological unite

3.9 2.5 2

G2 10

4.8 3.1 2

A 1
8.5 5.5 20 10.7 6.9 20

10.3 6.6 50 12.9 8.3 50
11.6 7.4 100 14.5 9.3 100

4 2.6 2

H1 11

4.6 3 2

B 2
8.8 5.7 20 10.3 6.6 20

10.7 6.8 50 12.4 8 50
12 7.7 100 13.9 9 100
3.9 2.5 2

H2 12

4.7 3 2

AB ��+�����03���%0
8.6 5.6 20 10.5 6.8 20

10.5 6.7 50 12.7 8.1 50
11.7 7.5 100 14.2 9.1 100
3.8 2.4 2

M1 13

5.2 3.3 2

C 3
8.4 5.4 20 11.5 7.4 20

10.1 6.5 50 13.9 8.9 50
11.3 7.3 100 15.6 10 100
3.8 2.4 2

M2 14

4.1 2.7 2

D 4
8.4 5.4 20 9.1 5.9 20

10.2 6.5 50 11.1 7.1 50
11.4 7.3 100 12.4 8 100
3.8 2.5 2

N1 15

4.1 2.7 2

E1 5
8.5 5.5 20 9.2 5.9 20

10.3 6.6 50 11.1 7.1 50
11.5 7.4 100 12.4 8 100
3.8 2.4 2

N2 16

4 2.6 2

E2 6
8.3 5.4 20 8.8 5.7 20

10.1 6.4 50 10.7 6.8 50
11.3 7.2 100 12 7.7 100
4.5 2.9 2

P1 17

4.1 2.6 2

F1 7
10 6.4 20 9 5.8 20

12.1 7.7 50 10.9 7 50
13.5 8.7 100 12.3 7.9 100
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Continue Table.3 Rainfall intensityin hydrological unitwith less than 24 hours duration and given return period
���/0

X�5���Z
��+�
���
� ���1

Lt���)&
a%b3R
��������
�2�# X�5���Z���/0 ��+�
���
� Lt���)&���1 a%b3R
��������
�2�#

6 12 XF��Z 6 12 XF��Z
Time 
(h)

return period 
(y)

hydrological unite return period 
(y)

hydrological unite

3.8 2.4 2

P2 18

3.8 2.5 2

F2 8
8.4 5.4 20 8.5 5.5 20

10.1 6.5 50 10.3 6.6 50

11.3 7.3 100 11.5 7.4 100

3.8 2.4 2

Q1 19

3.9 2.5 2

G1 9
8.4 5.4 20 8.7 5.6 20

10.2 6.5 50 10.5 6.7 50

11.4 7.3 100 13.2 11.8 7.6 100

3.8 2.4 2

T1 25

3.7 2.4 2

Q2 20
8.4 5.4 20 8.2 5.3 20

10.1 6.5 50 9.9 6.3 50

11.4 7.3 100 11.1 7.1 100

3.3 2.1 2

T2 26

3.5 2.3 2

R2 22
7.4 4.8 20 7.8 5 20

8.9 5.7 50 9.5 6.1 50

10 6.4 100 10.6 6.8 100

3.6 2.3 2

@W 27

3.9 2.5 2

S1 23
8 5.2 20 8.6 5.5 20

9.7 6.2 50 10.4 6.7 50

10.9 7 100 11.6 7.5 100

3.6 2.3 2

@� 28

3.8 2.4 2

S2 24
7.9 5.1 20 8.3 5.4 20

9.5 6.1 50 10.1 6.4 50

10.7 6.9 100 11.3 7.2 100

4 2.6 2 ��
��q:&���	
���03��M1
9.1
11

12.3

4.1 2.6 2

8.9 5.8 20 5.9 20

SH �����03���%0
��
��q:&

10.8 6.9 50 7 50

12.1 7.8 100 7.9 100
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Fig 2. View of hydrological elements routing in Shamsabad watershedin HEC-HMS model
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Hydrologic Qpeak Total Volum Area

Element (m3/s) (1000m3/s) (Km2)

D 23.164 369.28 103.78

R-1 20.999 369.28 103.78

E2 10.76 150.23 30.71

E1 10.934 182.76 68.08

J-1 35.306 702.28 202.57

R-2 34.418 702.28 202.57

F2 6.6323 76.23 26.51

F1 10.541 154.09 59.75

J-2 40.959 932.6 288.83

R-3 39.35 932.6 288.83

A 61.993 893.65 84.98

R-4 53.022 893.65 84.98

B 73.772 977.81 100.11

JB-1 88.258 1871.5 185.09

RB-1 72.017 1871.5 185.09

G2 11.982 142.54 36.41

G1 6.5537 106.26 66.54

J-3 113.76 3052.9 576.87

R-5 111.92 3052.9 576.87

H2 16.126 214.05 46.04

H1 9.8393 131.15 55.27

J-4 113.12 3398.1 678.18

R-6 110.17 3398.1 678.18

C 79.829 1034.7 85.69

R-7 67.422 1034.7 85.69

M2 15.672 195.45 51.73

M1 5.3937 108.04 54.51

J-5 117.43 4736.3 870.11

R-8 111.85 4736.3 870.11

6*!#����6�#��\�j��	,�8�#
�#
�����k�	%�����B-#��a�#*���U�q���%
Table 4.The results of the model with 6-hour rainfallwith return periods -2 years

Hydrologic Qpeak Total Volum Area

Element (m3/s) (1000m3/s) (Km2)

N2 9.861 129.78 34.35

N1 10.031 127.99 61.62

J-6 114.42 4994 966.08

R-9 111.22 4994 966.08

P2 11.231 144.28 38.65

P1 33.643 407.18 55.3

J-7 111.56 5545.5 1060.03

R-10 109.15 5545.5 1060.03

Q2 13.022 180.45 59.77

Q1 11.776 143.42 51.24

J-8 109.58 5869.3 1171.04

R-11 106.79 5869.3 1171.04

R2 3.9113 54.277 43.4

R1 25.534 327.61 81.89

J-9 106.82 6251.2 1296.33

R-12 106.41 6251.2 1296.33

S2 0 0 66.92

S1 20.451 257.93 74.21

J-10 106.41 6509.2 1437.46

R-13 106.05 6509.2 1437.46

T2 2.1203 30.887 32.01

T1 15.752 233.65 84.63

J-11 106.05 6773.7 1554.1

R-14 105.95 6773.7 1554.1

@� 19.926 298.54 70.85

@W 11.34 132.45 54.55

J-12 105.95 7204.7 1679.5



ip�������	
���
���������
������� �" �"�#�"�$%&�'���()*+���,-��

������������@�����3��>
�>�3��M����������a���L
��I%�!<�

�k����M���D��1�k��
��#�����>1�k�����	
��;��4:5�����!��&�I��(!
�M�����R3! �M�W#��� ���TR�0� �0���Q��~�=# ��3&�L/�2�A#� �>�3�

�>�41�>%��� ����/� �2�5�
���1���%0�HA��>
 �>G3!��
 �K�3&��	�/
�k��
 �k�)
��%3R
� �E%��# �C>R�=/ �;�T�* ��%�
�T/ �M�R�
 �E%��#
�>1�>R����rr
�fr�k�����+0�
���
���
�>�5����7�L���-�k���N��


P6�#��QVV�6*!#��Q\�8�#
W�-�(�6
�PJunctionW�#/�jO$��BK��j
(��(�o�^������/�k#/��������o��	/�IE�#���"�1���Ur���%
Table 5. The level of contribution of hydrologic units in Junction debitin percent 

(12-hour rainfall in return periodsof 100 years)
Junction JB-1 J-1 J-2 J-3 J-4 J-5 J-6 J-7 J-8 J-9 J-10 J-11 J-12

Dischahrge 426.7 335.6 454.5 939.7 1005.9 1237.9 1235.5 1226.2 1219.3 1205.9 1201.9 1195 1192.7
A 46.1 0 0 17.6 13.4 8.2 7.3 7.0 6.6 6.1 5.9 5.6 5.5

B 52.6 0 0 24.3 22.0 17.0 17.3 16.4 16.2 15.7 13.8 12.7 12.3

C 0 0 0 0 0 15.1 15.1 14.9 14.8 14.7 14.7 14.6 14.6

D 0 50.3 34.0 14.7 11.0 6.7 6.1 5.9 5.6 5.3 5.1 4.9 4.8

E1 0 33.0 23.2 10.4 8.3 5.5 5.1 5.0 4.8 4.6 4.5 4.4 4.3

E2 0 15.5 12.2 5.7 5.0 3.7 3.5 3.5 3.4 3.3 3.3 3.2 3.2

F1 0 0 21.2 10.3 8.9 6.4 6.2 6.1 6.0 5.8 5.7 5.6 5.6

F2 0 0 8.0 4.4 4.2 3.8 3.1 3.1 3.0 3.0 3.0 2.9 2.9

G1 0 0 0 8.1 9.4 7.1 6.8 6.8 6.7 6.6 6.5 6.3 6.3

G2 0 0 0 1.9 5.2 5.0 4.9 4.9 4.8 4.8 4.7 4.7 4.7

H1 0 0 0 0 5.3 6.9 6.7 6.7 6.6 6.6 6.5 6.4 6.4

H2 0 0 0 0 3.6 5.9 5.9 5.9 5.8 5.8 5.8 5.7 5.7

M1 0 0 0 0 0 5.2 5.2 5.3 5.3 5.3 5.3 5.3 5.3

M2 0 0 0 0 0 1.7 2.3 2.7 3.0 3.3 3.4 3.6 3.6

N1 0 0 0 0 0 0 1.1 1.5 1.7 2.1 2.3 2.5 2.5

N2 0 0 0 0 0 0 0.5 0.7 0.8 1.1 1.2 1.3 1.4

P1 0 0 0 0 0 0 0 0 0.1 0.2 0.3 0.4 0.4

P2 0 0 0 0 0 0 0 0.2 0.3 0.4 0.5 0.6 0.7

Q1 0 0 0 0 0 0 0 0 0.1 0.1 0.2 0.2 0.3

Q2 0 0 0 0 0 0 0 0 0.3 0.3 0.4 0.5 0.6

R1 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0

R2 0 0 0 0 0 0 0 0 0 0.1 0.1 0.1 0.1

S1 0 0 0 0 0 0 0 0 0 0 0 0 0

S2 0 0 0 0 0 0 0 0 0 0 0.2 0.2 0.2

T1 0 0 0 0 0 0 0 0 0 0 0 0 0

T2 0 0 0 0 0 0 0 0 0 0 0 0 0

@W 0 0 0 0 0 0 0 0 0 0 0 0 0

@� 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 6. prioritization ofsub basins aspect of Contribution in Junction-5 (12-hour rainfalin return periods 100-year)

a��3R
��������
 >�3��%0�L
� �
�J-5�L
� �1���/�����/ �1���/�����/ k�)
��%3R
�
� m8zs >�3��%0�Jd� m8zs X�*��Z �����


hydrological unit Discharg(m3/s)
Discharg J-5 

without subbasin
Contribution rate 

( m3/s)
Contribution rate 

(%)
Prioritization 

Units 
B 235.3 1028 209.9 17.0 1
C 227 1051.3 186.6 15.1 2
A 205.7 1137 100.9 8.2 3

G1 95.3 1150.3 87.6 7.1 4
H1 89.9 1152.8 85.1 6.9 5
D 181.26 1154.6 83.3 6.7 6
F1 98.94 1158 79.7 6.4 7
H2 82.43 1165 72.9 5.9 8
E1 111 1169.3 68.6 5.5 9
M1 73.5 1173.2 64.7 5.2 10
G2 63.5 1176.2 61.7 5.0 11
F2 44.13 1192.7 45.2 3.8 12
E2 56.4 1199.1 38.8 3.7 13
M2 88 1216.5 21.4 1.7 14

Junction-5 1237.9     

P6�#�rVUQ\8�#
W J-5�BK���(�B����������(�IE�#���	w�����#/�6J��	���k�4
�I�����Hm����%
Table7.Prioritization ofsub basins aspect of Contribution in Junction-12) 5-hour rainfalin return periods 50-year)
a��3R
��������
 >�3��%0�L
� ��
�LG
���L
� �1���/�����/ �1���/�����/ k�)
��%3R
�

m3/s >�3��%0�Jd� m3/s X�*��Z �����


hydrological unit Discharg (m3/s)
 Discharg J-5 without

subbasin
Contribution rate ( 

m3/s)
Contribution rate 

(%)
 Prioritization

 Units
B 206.4 865.8 180.9 17.28 1
C 199.9 886.5 160.2 15.31 2
A 181.22 961.9 84.8 8.10 3

G1 78.9 975.1 71.6 6.84 4
H1 75.6 975.75 70.95 6.78 5
D 154.4 979.7 67 6.40 6
F1 83.5 981.15 65.55 6.26 7
H2 71.7 984.1 62.6 5.98 8
E1 93.74 991.5 55.2 5.27 9
M1 61.8 992.6 54.1 5.17 10
G2 54.9 993.4 53.3 5.09 11
E2 48.3 1006.1 40.6 3.88 12
F2 37.9 1013.8 32.9 3.14 13
M2 76 1029 17.7 1.69 14

Junction-5 1046.7     
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