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Table 1. Curve Number details in hydrological unite in

Shamsabad watershed

So5slasda A=l GlSa)e-ls CN(IT) CN(I)  CN(III)

hydrological

. Areathe)  CN(II) CN(I) CN(III)

unite

A 8498 90 78 96

B 10011 90 78 96

A 4l > ) 18509 90 78 96

(oS

C 8569 90 78 96

D 10378 84 68 93

El 6808 82 66 93

E2 3071 87 73 95

Fl 5975 82 66 92

F2 2651 84 68 93

Gl 6654 80 63 91

G2 3641 86 7 94

HI 5527 82 66 92

H2 4604 87 73 95

MI 5451 82 66 92

M2 5173 86 7 94

N1 6162 82 66 92

N2 3435 86 7 94

P1 5530 88 75 95

P2 3865 86 7 94

Ql 5124 84 68 93

Q2 5977 85 70 93

RI 8189 85 70 93

R2 4340 81 64 91

Sl 7421 85 70 93

S2 6692 68 48 84

e e a2 05 143746 84 68 93
(Y)sLl

Tl 8463 84 68 93

T2 3201 81 64 91

Y1 5455 84 68 93

Y2 7085 88 75 95

bl as 24004 84 68 93

(Y)sLl e
Rl 85 67959 8 70 94
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Table 2. Lag time and time of concentration for hydrological unite in Shamsabad watershed using SCS m

wlpl Jsb s e cod Gos s o

S5 a0 Al CN S ! asl D > 1) b o B oy

(Ia) (Km) (%) (%) cela cela

hydrological unite Initial loss Main stream i\;le:jeglel(i)o)p ?:;rasznzg Lag time (h) Cori;ir;t(rha)tion
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
(DVeiS A a5 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
El 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
Gl 80 12.70 16.3 0.81 59 2.97 4.94
G2 86 8.27 10.5 1.11 7.4 1.52 2.54
Hl 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
Ql 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 8.1 245 4.09
S1 85 8.96 18 1.91 14.3 1.75 291
S2 68 23.91 20.6 1.09 12.7 3.43 5.72
(VLT ond dew a5 g 5 84 9.68 87.6 0.51 12.7 6.81 11.35
T1 84 9.68 243 1.35 12.4 2.47 4.12
T2 81 11.92 11.7 0.49 3.9 2.71 4.52
Y1 84 9.68 14.7 1.85 11.9 1.69 2.81
Y2 88 6.93 20.1 1.04 7.7 233 3.89
ST a4 g 5 84 9.68 27.8 1.11 9.8 3.10 5.16
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

ok i x el by e L Al gt
(CA;,L“,) ;M.Sﬁwj: s g_,“)j})).).:ﬁs.,\}ljrb (g_,&L.u)‘)LA) g_,\..msj.gé)j} uJLAlM.u LY &5})))“
6 12 (@[) 6 12 (@[
Time return period ) ) return period ) )
hydrological unite hydrological unite
(h) (y) (y)
39 2.5 2 4.8 3.1 2
8.5 5.5 20 10.7 6.9 20
G2 10 A 1
10.3 6.6 50 12.9 8.3 50
11.6 7.4 100 14.5 9.3 100
4 2.6 2 4.6 3 2
8.8 5.7 20 10.3 6.6 20
H1 11 B 2
10.7 6.8 50 12.4 8 50
12 7.7 100 13.9 9 100
39 2.5 2 4.7 3 2
8.6 5.6 20 0 1 10.5 6.8 20 e B
105 6.7 50 12.7 8.1 50 S A eiem )
11.7 7.5 100 14.2 9.1 100
38 2.4 2 5.2 33 2
8.4 5.4 20 11.5 7.4 20
M1 13 C 3
10.1 6.5 50 13.9 8.9 50
11.3 7.3 100 15.6 10 100
3.8 2.4 2 4.1 2.7 2
8.4 54 20 9.1 5.9 20
M2 14 D 4
10.2 6.5 50 11.1 7.1 50
114 7.3 100 12.4 8 100
3.8 2.5 2 4.1 2.7 2
8.5 5.5 20 9.2 5.9 20
N1 15 El 5
10.3 6.6 50 11.1 7.1 50
11.5 7.4 100 12.4 8 100
3.8 2.4 2 4 2.6 2
8.3 54 20 8.8 5.7 20
N2 16 E2 6
10.1 6.4 50 10.7 6.8 50
11.3 7.2 100 12 7.7 100
4.5 2.9 2 4.1 2.6 2
10 6.4 20 9 5.8 20
P1 17 F1 7
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

QL«) C,..,.f.fﬁajjé LY &j})}),\?&»\jrb (k:/..;"mﬂ)dlﬁ) C,..ifﬁo)js L}.;\MILMZ AS&JJ}JJ)MJ.?‘}(L)
(cels) st
6 12 (dL) 6 12 (8]
Time return period hydrological unite return period hydrological unite
(h) (6] )
3.8 24 2 3.8 2.5 2
8.4 5.4 20 8.5 5.5 20
P2 18 F2 8
10.1 6.5 50 10.3 6.6 50
11.3 7.3 100 11.5 7.4 100
3.8 24 2 39 2.5 2
8.4 5.4 20 8.7 5.6 20
Q1 19 G1 9
102 6.5 50 10.5 6.7 50
114 73 100 132 11.8 7.6 100
3.8 2.4 2 3.7 2.4 2
8.4 5.4 20 8.2 5.3 20
T1 25 Q2 20
10.1 6.5 50 9.9 6.3 50
114 73 100 11.1 7.1 100
33 2.1 2 3.5 2.3 2
7.4 4.8 20 7.8 5 20
T2 26 R2 22
8.9 5.7 50 9.5 6.1 50
10 6.4 100 10.6 6.8 100
3.6 2.3 2 3.9 2.5 2
8 52 20 8.6 5.5 20
Y1 27 S1 23
9.7 6.2 50 10.4 6.7 50
10.9 7 100 11.6 7.5 100
3.6 2.3 2 3.8 24 2
7.9 5.1 20 83 5.4 20
Y2 28 S2 24
9.5 6.1 50 10.1 6.4 50
10.7 69 100 11.3 7.2 100
4 2.6 2 ST a5l 035 S 4.1 2.6 2
8.9 5.8 20 91 59 20
108 69 50 11 7 50 SH i R
Ul e
121 78 100 123 79 100 .
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Fig 2. View of hydrological elements routing in Shamsabad watershedin HEC-HMS model
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Table 4.The results of the model with 6-hour rainfallwith return periods -2 years

Hydrologic Qpeak Total Volum Area Hydrologic Qpeak Total Volum Area
Element (m?/s) (1000m>/s) (Km?) Element (m%/s) (1000m3/s) (Km?)
N2 9.861 129.78 34.35 D 23.164 369.28 103.78
N1 10.031 127.99 61.62 R-1 20.999 369.28 103.78
J-6 114.42 4994 966.08 E2 10.76 150.23 30.71
P 11931 14498 38.65 J-1 35.306 702.28 202.57
- 33643 20718 553 R-2 34.418 702.28 202.57
F2 6.6323 76.23 26.51
-7 111.56 5545.5 1060.03
F1 10.541 154.09 59.75
R-10 109.15 5545.5 1060.03
32 40.959 932.6 288.83
Q2 13.022 180.45 59.77
R-3 39.35 932.6 288.83
Ql 11.776 143.42 51.24
A 61.993 893.65 84.98
J-8 109.58 5869.3 1171.04 - 53.002 293,65 84,98
R-11 106.79 5869.3 1171.04 B 73772 977 81 100.11
R2 39113 S4.277 43.4 JB-1 88.258 1871.5 185.09
R1 25.534 327.61 81.89 RB-1 72.017 1871.5 185.09
J-9 106.82 6251.2 1296.33 G2 11.982 142.54 36.41
R-12 106.41 6251.2 1296.33 Gl 6.5537 106.26 66.54
S2 0 0 66.92 13 113.76 3052.9 576.87
S1 20.451 257.93 74.21 R-5 111.92 3052.9 576.87
J-10 106.41 6509.2 1437.46 H2 16.126 214.05 46.04
R-13 106.05 6509.2 1437.46 Hl 98393 3LIS 55.27
= 5 1203 30.887 3201 J-4 113.12 3398.1 678.18
R-6 110.17 3398.1 678.18
Tl 15.752 233.65 84.63
C 79.829 1034.7 85.69
J-11 106.05 6773.7 1554.1
R-7 67.422 1034.7 85.69
R-14 105.95 6773.7 1554.1 o 15.67 105.45 5173
Y2 19.926 298.54 70.85 Mi 53937 108.04 5451
Yl 11.34 132.45 54.55 J-5 117.43 4736.3 870.11
J-12 105.95 7204.7 1679.5 R-8 111.85 4736.3 870.11
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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 10059 1237.9 1235.5 1226.2 1219.3 1205.9 1201.9 1195 1192.7

A 461 0 0 176 134 82 73 70 66 61 59 56 55
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 0 151 151 149 148 147 147 146 146
D 0 50.3 340 147 11.0 6.7 6.1 5.9 5.6 53 5.1 4.9 4.8
El 0 330 232 104 83 55 51 50 48 46 45 44 43
E2 0 15.5 12.2 5.7 5.0 3.7 35 3.5 34 33 33 32 32
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 80 44 42 38 31 31 30 30 30 29 29
Gl 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 53 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
Ml 0 0 0 0 0 52 52 53 53 53 53 53 53
M2 0 0 0 0 0 1.7 2.3 2.7 3.0 33 34 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 05 07 08 11 12 13 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 02 03 04 05 06 07
Ql 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
Rl 0 0 0 0 0 0 0 0 0 0 0 00 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 02 02 02
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
Y1 0 0 0 0 0 0 0 0 0 0 0 0 0
Y2 0 0 0 0 0 0 0 0 0 0 0 0 0
LIS bl DGl pde 5 )8 5L e ax S L oopd asile Sl 0313 Golamsl s ot as ad s s 5o L Sy oo e YL
Slr Gty ds s wlis Slmdo Cysplon WA b S o a8 (s Bl oS (6l eied Slilos 53 B s s
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Table 6. prioritization ofsub basins aspect of Contribution in Junction-5 (12-hour rainfalin return periods 100-year)

St >l e SR LJ-5 e oL Olsee Sl Olsee SLas Sl
mY/s 4d g 3 Bl mY/s (A 3) a1y
. . . Discharg J-5  Contribution rate Contribution rate  Prioritization
hydrological unit Discharg(m3/s) ) ) )
without subbasin (m3/s) (%) Units
B 2353 1028 209.9 17.0 1
C 227 1051.3 186.6 15.1 2
A 205.7 1137 100.9 8.2 3
Gl 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 59 8
El 111 1169.3 68.6 5.5 9
M1 73.5 1173.2 64.7 52 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

Table7.Prioritization ofsub basins aspect of Contribution in Junction-12) 5-hour rainfalin return periods 50-year)

m3/s

. . . Discharg J-5 without Contribution rate ( Contribution rate  Prioritization
hydrological unit Discharg (m3/s)

subbasin m3/s) (%) Units
B 206.4 865.8 180.9 17.28 I
C 199.9 886.5 160.2 15.31 2
A 181.22 961.9 84.8 8.10 3
Gl 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
El 93.74 991.5 55.2 5.27 9
Ml 61.8 992.6 54.1 5.17 10
G2 54.9 993.4 533 5.09 11
E2 48.3 1006.1 40.6 3.88 12
F2 37.9 1013.8 329 3.14 13
M2 76 1029 17.7 1.69 14

Junction-5 1046.7
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Abstract

An overview to identification and prioritization of flood prone areas using SSSE
method in sub-watersheds (Case study:shamsabad basin)

M. khosroshahi!
Received: 2014/08/06 Accepted: 2016/06/01

One of the basic strategies for floods control, is identify and spatial prioritization of flood prone areas
within a watersheds. However, several methods have been introduced to identify flood generation areas,
but in recent years a new method called "Successive Single Sub-watershed Elimination (SSSE)", is used to
identify sub basins that contributed to flood generation in a catchment. In this method, the flood potential
areas are determinedby hydrographanalysis in watershedoutlet; while the maximum flood may not occur in
watershed outlet. Thus, it is necessary to investigate the whole tributaries and sub- watersheds in order to
determine the location of maximum flood formation. In this article employ the above approach to determine
flood prone areas in Shamsabad basin using stream-flow routing technique. The Shamsabad basin with an
area of 1680 km ? and an elevation range of 1,200 to 2,500 meters was divided into 28 sub-basins. Sub-basin
physical characteristics were measured in geographical information system (GIS). Design storm return
period for 2, 5,20, 50 and 100 years in 2, 5 and 12 hour duration were calculated using meteorological data.
Then hydrologic HMS model was run. The results showed that the highest flood rate has occurred in the
central basin at junction-5. The only half of the upper parts of watershed contributed in this junction flood.
It was concluded that identification and prioritization of the risk of flood prone areas should be based on
the location of maximum flood within the catchment not rely on outlet hydrograph analysis. Prioritization
of flood prone areas showed that, the B sub-watershed has the most contribution in J-5 flood formation and
after that are C, A, G1 and H1 sub-watersheds.

Keywords: Flood prone areas, Sub-watershed, Prioritization, Basins, (SSSE), GIS.
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