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(Case Study: Poldokhtar Basin)
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Abstract

In recent years, the growing frequency of flood events and their
associated damages has underscored the critical need to
enhance flood risk management strategies, particularly in
identifying flood-prone areas and assessing the extent of
damage they incur. Recognizing the pivotal role of depth-
damage functions in flood damage evaluation, this study
focuses on Poldokhtar basin as a case study. It develops a
regional model for estimating flood damage in residential areas
while evaluating the potential of utilizing outputs from the
WRF numerical weather model combined with HEC-HMS and
HEC-RAS models to estimate hydrological, hydraulic, and
damage components of flood. The study employs the WRF
model for precipitation prediction, the HEC-HMS
hydrological model for flood simulation, and the
two-dimensional HEC-RAS hydraulic model for flood
inundation simulation. The findings demonstrated that the
WRF model combined with HEC-HMS and HEC-RAS models
performs effectively in hydrological and hydraulic modeling,
with minimal errors: approximately 1.47% in estimating peak
flood discharge, 2.98% in simulating flood depth, and 1.93%
in WSE. Additionally, the developed damage model exhibited
strong accuracy, with a relative error of less than 10% in
estimating flood damages in residential areas. The study also
highlighted that improving spatial accuracy in calculating
building areas and applying reconstruction/renovation cost
coefficients for shallow floods resulted in more precise damage
estimates. Integrating these models and methodologies into an
online platform could serve as a comprehensive and practical
forecasting system, offering significant value to researchers
and policymakers at the national level. Such a system would
play a crucial role in mitigating and managing flood-related
damages.
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flood inundation of the observed hydrograph
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Fig. 9- Flood depth simulation in the Poldokhtar region based on 2D-HEC-RAS model
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depth-damage data

L2015 &y 00l 0315 (il ym @lgm —F Jou>
Slaalio & lud - Gas

Model Equation X (m)
Ml Y=1-exp(—X"?) 0.1<
M2  Y=1—exp(—0.94xX) 0.1<

Y=021+033x%xX 0.1-24
M3

Y=1 24<

Y = 0.008 + (0.82 x X) + 01_45
M4 (024 xX*)+(0.024xX%) T

Y=1 4.5<

Cuwl ()...o) 0Ly Bes X g jlud 0o Y oo ol o

8 ool o eslizl Giliee b o5 55 S 51 gy ol 3
M 1 U Gyl ez 3 RMSE sl jlade asess )
38 asls jlade piomen ol 00 35905 o yd VWYY 29
9 Sl &y plo & Cund O)lud (5055 3 Jio slbd 3llas
& Gl asuie bt 4 dag bcwl Jop VoAV Ll
2 Shalie pilie 4 Cons Sl So)lud (Swon
O S L e S

M O ,ls gladlio Jao -Y-Y
&y Oolud g Boe glodly o (godie (i Bl ln
ol LLIY Jodo 53 ol &5 €85 )5 (wyp 3)90 (ilie
dogi Lol odds 00l LS ¥ Jade 50 ol g dwlee by v
2 0l O Oilud a5 gl e gl e 4
ks plo jl cal a8 glad gl &5 b doleslo
2U 9 Cunload o3y (LS Y Jodo 53 oS jobo ylen s SSS
IR 2kl 090 Sl clmodls 4y bl gl bliee led
el i 93 & Slalie glaesly (K> Al 0 e
(oo YI¥ O 3o b /Y Gos 5I) o
e oo VIF 5l i Goe b boMuw sl g ad (b
560l paw b ) Cawl o 48,8 a5 > oy Voo Oyl
o3latwl (F/0 1 /) Gos polie (gl cudgasmo by b pow 4y

Uiy lp g 0ad

Ll 00l
oS o i ¥ s j0 calisee wlg slled Jlde awyy
Je il edlaiw] b oM 3l b @ plud posd j0 s oy S
b 4 ag b el sdel candty wul slei b &S pgd
33,8 b O @l (050 ) as oy i &S Gl aseidio

ool 0ad Jolo )l g po Joo

VFeF QMU ¥ b)lo.»j 5ws.1 9 S JLMJ AOI)-L, A,Ji aua QLWU”: )
Volume 21, No. 2, Summer 2025 (IR-WRR)

AD



A5l Jde plgis 4 pgd (ol @B calpls Cuns )15y55

Table 3- RMSE, MAE and CC for depth-damage functions
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Model RMSE (%) MAE (%) ccC
M1 11.56 9.12 0.92
M2 11.43 8.69 0.92
M3 13.23 10.07 0.89
M4 12.13 9.71 0.92
751000 752000 753000

Observed Damage (%)

@ 100

® 200 WRF_Damage (%)

@ 300 0.1-200 .
=] @0 C201-400  Depth WRF(m) 2
Sre oo 5 40.1- 600 10.01-200 B
S| @ s Be1-s00  EH201-500 g
“1 @ 1000 mmsoi-1000 S0l tem=tsom |~
751000 752000 753000

Fig. 10- Spatial changes in the percentage of
relative damage to residential buildings using
WREF precipitation data in the April 2019 flood
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Fig. 11- Relative error in estimating financial
damage by different models
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Fig. 12- Financial losses by different models in different flood depths
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