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Abstract

Flood risk analysis is a basic tool for flood planning and
management. Usually, risk analysis is done based on the
expected annual damage (EAD), which in this research is
estimated based on hydrologic-hydraulic modeling. The
annual expected damage is estimated based on instantaneous
maximum discharge and daily maximum discharge. Flood
frequency analysis, geometry estimation in GIS platform, and
HEC-RAS hydraulic modeling have been done to estimate the
annual expected damage. The results indicated that as the
return period of the flood in the studied river increases, the area
affected by the flood increases significantly up to the return
period of 100 years and after that it is not much dependent on
the return period. For example, the flood extent for a return
period of 100 years compared to 500 years is only 7.5% less
based on daily maximum discharge and 15% less based on
instantaneous maximum discharge. The amount of expected
annual damage based on the analysis of daily maximum
discharge and instantaneous maximum discharge is 10.25%
and 11.6%, respectively. These results show that the annual
flood damage in this area is low and the implementation of
hard engineering measures for flood control is not justified.
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Table 1- Discharge in various return periods
AliSee LCWiS 3L 0,90 0 3 -) Jgo

Return Period 2 5 10 25 50 100 200 500 1000
Daily Maximum Discharge 18 43 63 88.5 107 1245 141 1605 174.5
Instantaneous Maximum Discharge 305 78 116 172 220 272 329 414 485.5
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Table 2- Manning's roughness coefficient values
Kilo § ) w8 230 T Jga

Distance from Downstream

Type ny nq n, nsg ny n
(m)

Floodolain 0-1000 0.05 0.002 - 0 0 - 0.052
(RFi)g ht) 1000-5000 0.07 0.004 - 0 0.008 - 0.082
5000-8000 0.07 0.003 - 0 0.01 - 0.083
0-1000 0.04 0.001 0 0 0.005 1 0.046
Channel 1000-5000 0.04 0.001 0.001 0.001 0.01 1 0.053
5000-8000 0.04 0.001 0 0.001 0.006 1 0.048
Floodplain 0-1000 0.08 0.003 - 0 0.001 - 0.083
(Left) 1000-5000 0.07 0.004 - 0 0.006 - 0.08
5000-8000 0.07 0.002 - 0 0.005 - 0.077
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Table 3- The amount of damage (percent) and area of the agricultural lands under damage in various return
periods

. Damaged Area Damaged Area based on Average Damage (% Average Damage (%)
StLﬁ'rzg F;g::lgg based On'\;r;i:?nal:x the ’ Instantaneous  based ’ on theg Dgily)/ based Inosrt]antane;ﬁz
Discharge (ha) Maximum Discharge (ha) Maximum Discharge Maximum Discharge

2 6.1246 6.8574 18.63 19.76

§ 5 7.4173 8.6339 20.56 22.27

& 10 8.1669 9.6921 21.67 23.83
"EU E = 25 8.9623 10.9644 22.81 25.77
=52 50 9.4550 11.9091 23.51 27.03
o g o 100 9.8932 12.9008 24.16 28.04
N 200 10.2840 13.9208 24.81 29.13
< 500 10.7104 15.2718 25.41 30.47
1000 11 16.35 25.83 31.45

Damage

4 Value
High 993630
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Fig. 6- Calculation of EAD based on the instantaneous maximum discharge: A) Probability-maximum
discharge curve, B) Stage-Discharge curve, C) Elevation- average damage curve, D) Probability-Damage
curve
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Fig. 7- Calculation of EAD due to daily maximum discharge: A) Probability-maximum discharge curve, B)
Stage-Discharge curve, C) Elevation- average damage curve, D) Probability-Damage curve
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