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Mitigating Urban Flood Risk with Green Infrastructure
: A Case Study of Gurye-gun, Jeollanam-do
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Abstract
Urban flooding and its associated damages are increasingly prevalent due to the rising frequency of extreme
weather events. This study empirically analyses the effectiveness of green infrastructure in mitigating risk in
urban flood-prone areas. Using Gurye-gun in Jeollanam-do, South Korea, as a case study, the research identifies
risky areas and evaluates the pre- and post-deployment effects of green infrastructure on reducing risk through
the InVEST analytical tool. Rainfall scenarios were categorized into current, low-carbon, and high-carbon
emission scenarios, under which the extent of risk improvement through green infrastructure was assessed.
The findings identified Baekryeon-ri, Naengcheon-ri, and Woljeon-ri as high-risk areas within Gurye-gun. The
deployment of green infrastructure not only mitigated risk in these regions but also contributed to an overall
reduction in urban flood risk across Gurye-gun. This study serves as foundational research, empirically
demonstrating the role of green infrastructure in enhancing urban flood resilience.
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Table 1. Land Cover Re-Classification System

Land Cover Classification in Korea Land Cover Classification InVEST-UFRM
Clai(s:g:;:)tlon Subclassification Code Classification Code
Residential 110 Medium Intensity Developed 3
Industrial 120 Medium Intensity Developed 3
Urbanized Commercial 130 High Intensity Developed 2
égeg\) Recreational Facilities 140 High Intensity Developed 2
Transportation 150 Open Space Developed 5
Public Facilities 160 Low Intensity Developed 4
Rice Paddies 210 Cultivated Land 6
Agricultural Fields 220 Pasture/Hay 7
Area Greenhouse Cultivation 230 Cultivated Land 6
(200) Orchards 240 Cultivated Land 6
Other Cultivated Land 250 Pasture/Hay 7
Deciduous Forest 310 Deciduous Forest 9
For(e;('; é&)rea Coniferous Forest 320 Evergreen Forest 10
Mixed Forest 330 Mixed Forest 11
Grassland Natural 410 Grassland
(400) Artificial 420 Grassland
Wetlands Inland 510 Palustrine Scrub/Shrub Wetland 14
(500) Coastal 520 Estuarine Scrub/Shrub Wetland 17
Bare Land Natural Bare Land 610 Bare Land 20
(600) Artificial Bare Land 620 Bare Land 20
Water Inland 710 Water 21
(700) Marine 720 Palustrine Aquatic Bed 22

Table 2. Soil Drainage Re-Classification System

Soil Drainage Classification in Soil
Environment Maps Fairly Slightly Very
Soil Classification System Excellent  Good Good  Poor Poor Poor Others
in InVEST-UFRM

Soil with High Saturated Hydraulic
A Conductivity, Allowing for Rapid Water O
Absorption

Soil with Medium Saturated Hydraulic
Conductivity, Providing Good Drainage

Soil with Low Saturated Hydraulic
C Conductivity, Resulting in Less Efficient O O
Drainage

Soil with Very Low Saturated Hydraulic
Conductivity, Leading to Poor Drainage
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Fig. 2. Green Infrastructure Deployment
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Fig. 3. Comparison of Urban Flood Prone Areas before and after Green Infrastructure Deployment
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