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1. Introduction

▪ Socioeconomic changes, combined with extreme weather events, intensify floods' 

frequency and severity globally, leading to substantial loss of life and infrastructure 

damage.

▪ Effective flood adaptation strategies are essential, yet assessing their impact and cost-

effectiveness, often overlooked before implementation, poses a significant decision-making 

challenge.

▪ Hydrodynamic studies provide insights into how floods interact with adaptation strategies, 

while decision-based matrices and cost-benefit analyses elucidate choices and 

effectiveness, considering regret costs associated with both under-preparedness and over-

preparedness.

▪ Understanding the insights from this study will aid decision-makers in implementing flood 

adaptation strategies that are both hydrodynamically and economically viable.

2. Research Overview

5. Methodology 
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▪ Huizinga, Jan, Hans De Moel, and Wojciech Szewczyk. Global flood depth-damage functions: Methodology and 
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This research work is supported by the Prime Minister Research Fellowship and IIT Gandhinagar. I would like to 

express my gratitude to Surat Municipal Corporation and Surat Irrigation Circle for providing valuable datasets.

Special thanks to Mr. Raviraj Dave for his invaluable support during the data collection process.

EGU24-7335

Climate-Related Impacts Exposure in Changing Climate Economic Losses and 

Deaths

Assessment of Flood Adaptation Efficacy

Hydrodynamic Model Land Use 

Damage 

Curve

3. Objective

▪ The objective of this study is to evaluate the effectiveness of flood adaptation strategies in 

terms of reducing inundation and mitigating damage, leveraging a 1D-2D coupled 

hydrodynamic flood model in the MIKE+ platform.

4. Study area and data used

Data Sources

Stream flow
Hourly data, Ukai reservoir 

outflow (Surat Irrigation 

Circle)

Tide Level Hourly data, INCOIS

Water Level (Stage)

Surat Irrigation Circle, Surat 

Municipal Corporation (SMC), 

and  Central Water 

Commission India

River Bathymetry 

Data
SMC at 200 m

Digital Elevation 

Model
SRTM (30 m resolution)

Surat Municipal 

Corporation (SMC)

India

6. Hydrodynamic Model 

1. Governing Equation, Computational Domain, and Boundary Conditions

2. Calibration (2013 Flood) and Validation (1D and 1D-2D Coupled :2006 Flood) 

3. Generalized Extreme Value (GEV) Distribution Fit

Goodness of Fit test:
KS Statistic: 0.1152
P-value: 0.73
The data follows the 
fitted distribution.
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7. Results

8. Conclusions and Future Work

Comparison of Inundation map with and without levee 

Without Adaptation
(2007 Bathymetry)

With Adaptation
(2014 Bathymetry)

▪ The embankment construction along the Tapi River significantly reduced the inundated area 

during the 2006 major flood.

▪ The economic model indicates damage reduced from Rs. 27,000 to Rs. 19,000 crores due 

to the 2006 flood, including the actual estimated damage worth Rs. 22,000 crores, 

demonstrating the applicability of the depth damage curve for Surat city.

▪ A frequency damage curve will be estimated for annual damage estimation for both 

scenarios, with and without adaptation.

▪ A cost-benefit analysis based on various discounting rates and adaptation scenarios will be 

conducted to create a decision matrix.
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