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Abstract

Floods are among the greatest threats to social security and the sustainable development
of society. They can cause widespread devastation, resulting in loss of life and significant
damage to personal property and critical public infrastructure. The purpose of this
research is to zone and estimate the flood risk of the Dinevar River using the Australian
Standard Method.

Flood simulation was conducted using the HEC-RAS (version 6.1) one-dimensional
hydrodynamic model. Geometric data were processed in GIS using the HEC-GeoRAS
extension. The peak discharge for different return periods was calculated using
HyfranPlus software and the Gamma distribution. After modeling and extracting flow
parameters (velocity and depth), flood risk zoning was performed based on the Australian
Standard Method, which uses the product of two parameters: depth and flow velocity
(D*V).

According to the river's morphology, it was divided into three sections. The results of the
model indicate that in the first section, the flood zone did not expand significantly.
However, in the second and third sections, the flood covered extensive rural areas and
agricultural lands during the return periods of 25, 50, and 100 years. The majority of the
region falls within the H3 and H4 risk zones, highlighting the urgent need to prioritize
flood management and risk reduction strategies in future planning efforts.
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Fig.1. The flood of April 2019 at the outlet of the Dinevar watershed
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Fig.2. A map of the location of the Dinevar watershed and River in Kermanshah
Province
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Tablel- The Manning's roughness coefficient values for the cross-sections of the Dinavar River
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Reach number Cross-section Left bank Channel Right bank
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2 13854-8827 0.065 0.064 0.068
3 8807-5684 0.069 0.067 0.069
4 5618-50 0.067 0.066 0.068
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Fig.3. A portion of the cross sections of the Dinevar River
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Table2- Flood values (m?/s) in different return periods for Dinevar River for use in HEC-RAS
hydraulic model
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Table 3- Definition of different levels of flood risk based on the Australian standard method
Source: A guide for preparing flood risk maps
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Explanations Flood hazard levels
Lol g p3ye s blug (sl ol logos H1
Generally safe for vehicles, people and buildings
SoS s blug gl el H2
Unsafe for small vehicles
Stalles 5 868" s bl (gl ¢l b H3
Unsafe for vehicles, children and the elderly
poye des g 4l oy gl (el H4
Unsafe for vehicles and all people
laloilor el des (glyy closlr yluss Sl ASKel g 30 dots g s Jolurg (sl el b H5
Unsafe for vehicles and all people and the possibility of causing structural damage to all types of
buildings
Ol g5 dad (gl Shlas 2350 g i blog (sl ol b H6

Unsafe for vehicles and people. Dangerous for all types of buildings
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Table4- Flood risk limit values based on the Australian Standard Method
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Flow velocity limit(mis) Flow depth limit(m) Parameter Flood hazard
g P O*V) levels
2 03 D*V=03 A1
2 05 D*V<0.6 H2
2 1.2 D*V<0.6 H3
2 2 D*V<l H4
4 4 D*V<4 H5

- D*Vv>4 H6
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Fig.4. A, the code entered in the Hec-Ras calculated layer environment. B, creating two
variables of flow depth and flow speed in the 25-year return period
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Fig.6. Flood zoning map of Dinevar River in return period 5, 10 and 2
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Fig.7. Cross-sections of the Dinevar River in the first reach, in the return period of 5, 10 and 25 years
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Fig.8. Flood zoning map of Dinevar River in 50 and 100 years return period
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Fig.9. Cross-sections of the Dinevar River in the first reach, in the return period of 50 and 100
years
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Fig.10. Flood zoning map of Dinevar River in return period 5, 10, 25 in the second reach
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Fig.11. Cross-sections of Dinevar River in the second reach, in the return period of 5, 10 and 25
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Fig.12. Flood zoning map of Dinevar River in the return period of 50 and 100 years in the
second reach
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Fig.14. Flood zoning map of Dinevar River in return period 5, 10, 25 in the third reach
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Table6- The area of the flood zone and the result of the HEC-RAS model
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Fig.19. Flood risk zoning map based on the standard method of Australia, in the 25-year return
period in the first reach.
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Fig.20. Flood risk zoning map based on the standard method of Australia, in the 25-year return
period in the second reach
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Fig.21. Flood risk zoning map based on the standard method of Australia, in the 25-year return
period in the Third reach.
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