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Abstract

The occurrence of climate change has increased the probability of
flash floods and changed the intensity and frequency of such
events in recent years. Iran is one of the high risk countries in terms
of the occurrence of natural disasters. Iraian societies have greatly
suffered from economic and social damages due to flash floods in
urban areas in recent years. Assessing and compensating damages
is one of the most important actions after a flood occurrence. Flood
insurance is an important tool to compensate for the losses in a
timely and appropriate manner and also to reduce the economic
pressure and tension between the people and the government.
Since economic and social issues are intertwined with each other,
examining the issue of flood insurance and using it requires
systemic thinking. In this study, the effect of insurance coverage
of residential buildings on economic and social variables in
Emamzadeh Davood region was evaluated as a case study using
Vensim PLE software. For this purpose, the amount of changes in
economic vulnerability, buildings covered by insurance, insurance
company's income and people's prosperity were investigated under
four different scenarios. In each scenario, the results of changing
the amount of insurance compensation and subsidy paid by the
government were evaluated to investigate the role of each of them
in reducing the economic vulnerability and the resulting social
consequences. The results of this research showed that if the
government pays 35% of the premium as a subsidy and the flood
insurance companies compensate 100% of the damage, all
residents in the studied area will buy flood insurance for their
homes by 2050. Due to the existence of very complex relationships
in socio-economic issues in societies, it is necessary to use more
influential variables in future studies that can reduce the level of
uncertainty and obtain more accurate results.
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Fig. 1- The geographical location of Kan watershed with streams and subcatchmants and Emamzade Davood
Region in Kan Watershed
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Table 1- The average values of the percentage of
damages to the structure of residential buildings in
Imamzadeh Davood Region for different return
periods (Amirmoradi et al., 2019)
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(Amirmoradi et al., 2019) ikisce gCuiS ;L

T (years) Loss (%0) P PxL oss (%)
2 46.06 0.5 23.03
5 46.31 0.2 9.26
10 47.28 0.1 4.72
25 45.89 0.04 1.84
50 46.60 0.02 0.93
100 46.40 0.01 0.46
200 45.59 0.005 0.23
500 46 0.002 0.09
Total=40.57
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Table 2- The summery of defined linear relationships between different variables
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Variable name

Abbreviation

Formula/ Value

Variable name (In Persian)
EDCZR]C:S;C bl o) lus E.D 40.57 (adopted from Table 1)
i ]
Ps;lschologlcal 9@9;5 PD 0.5%E.V+E.D
amages Sy
Financial Fragility Sl Suss F.F (0.004xEmployment+0.008xE.V) x100
Migration from bl jl o plee )
Flooded Areas 5 M.F.A (1-((0.003%Prosperity)+(0.002xF.F))) x100
Employment Jal - ((0.0002xP.G)+(0.0005xE.I.F.A)) x100
Population s s PG ((0.004xProsperity)+(0.003xEmployment)+(0.003
Growth e ' xM.F.A))x100
Pollution Sl - (0.006xP.G) x100
Insecurity It - (0.004xP.G)*100
Traffic Sl - (0.005%P.G) x100
_ 5 Sdligy UK
Health Facilities " H.F (1-(0.005%P.G))+(0.003xE.l.F.A)) x100
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Economic' ool i ey
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Fig. 5- Investigating the increasing or decreasing trend of variables
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Fig. 6- Investigating the effect of changing the threshold values of compensation percent and immigration
rate on economic vulnerability
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Table 3- The summery of defined scenarios to evaluate the role of the government and insurance companies
in flood insurance market
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Scenario

Number purpose

The Maximum Value of
Damage Compensation
Paid by Insurance

The Value of Subsidy
Paid by Government
(% of insurance

Companies (%) premium)
evaluation of the role of the insurance
1 companies where there is no separate flood 90 0
insurance policy
evaluation of the role of the insurance
2 companies and government where there is no 20 10-40
separate flood insurance policy
evaluation of the role of the insurance
3 companies where there is a separate flood 100 0
insurance policy
evaluation of the role of the insurance
4 companies and government where there is a 100 10-30

separate flood insurance policy
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Fig. 7- The results of scenario 1 (The damage compensation value paid by insurance companies is 90% and
government does not pay subsidy.)
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Table 4- The amount of changes in economic vulnerability, insurance company’s income and prosperity per
subsidy payment in the investigating time period for scenario 2
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Subsidy value Economic Insur’ance _Ilrgﬁuredo TN
(%) Vulnerability(%) Company’s Income  Buildings (%) Prosperity (%)
(%)
10 -63.7 35 66.4 33.6
20 -73.3 40.1 76.3 38.8
30 -82.2 45.4 86.5 43.6
40 -92.4 51 96.3 48
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Fig. 8- The results of scenario 2 (The damage compensation value paid by insurance companies is 90% and
the subsidy value paid by the government is 10% to 40% of premium.)
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Fig. 9- The results of scenario 3 (The damage compensation value paid by insurance companies is 100% and
government does not pay subsidy.)
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Table 5- The amount of changes in economic vulnerability, insurance company’s income and prosperity per
subsidy payment in the investigating time period for scenario 4
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Subsidy value Economic com Igflu E??ﬁiome Insu reciol/?; ;uldmgs Prosperity
(%) Vulnerability(%) P ({/o) (%)
10 -74 39.1 735 38.6
20 -83.8 44.2 84 43.8
30 -94 49.5 94.3 48.4
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Fig. 10- The results of scenario 2 (The damage compensation value paid by insurance companies is 100%
and the subsidy value paid by the government is 10% to 30% of premium.)
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Fig. 11- The results of compensating 100% of the economic damage and paying a subsidy of 35% of the
insurance premium
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Fig. 12-The amount of changes in social variables in case of compensation of 100% of economic damage and
payment of subsidy by the amount of 35% of insurance premium
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1- Insurance Research Center

2- Emergency Events Database

3- Expected Annual Damage

4- Atmosphere-Ocean General Circulation Model
5- National Flood Insurance Program

6- Spatially Explicit Resilience-Vulnerability

7- Franchise
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