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ABSTRACT

Assessment of vulnerability of water use to climate change include a variety of climate change scenarios. However, in most future
vulnerability studies, only the climate change scenarios are used and not the future scenarios of social and economic indicators.
Therefore, in this study, we applied the Representative Concentration Pathway (RCP) climate change scenario and Shared
Socioeconomic reference Pathway (SSP) developed by IPCC to reflect the future. We selected indicators for estimating the vulnerability
of water use, and indices were integrated with a multi-criteria decision making approach — Technique for Order of Preference by
Similarity to Ideal Solution (TOPSIS). The indicator data utilized national statistics and reports, social and economic scenarios, and
simulated results from the Soil and Water Assessment Tool (SWAT) model which reflects climate change scenario. Finally, we derived
the rankings of water use vulnerability for the short-term future (2020) and mid-term future (2050) within the Han River watershed.
Generally, considering climate change alone and considering climate change plus social and economic changes showed a similar spatial
distribution. In the future scenarios, the watershed rankings were similar, but showed differences with SSP scenario in some watersheds.
Therefore, considering social and economic changes is expected to contribute to more effective responses to climate change.
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Fig. 1. Procedure for Assessment of Water use Vulnerability in this
Study
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Fig. 2. Study Area (Han River Watershed)
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Table 1. Projected Change in Global Mean Surface Temperature Change for Mid and Late 21st Century, Relative to the 1986-2005 Period

(IPCC, 2012;2014)

_ CO; equivalent 2046-2065 2081-2100
Scenario . B 3
Concentrations in 2100 Mean Likely range Mean Likely range
RCP 2.6 450ppm 1.0 04-1.6 1.0 03-1.7
RCP 4.5 650ppm 1.4 09-2.0 1.8 1.1-2.6
RCP 6.0 850ppm 1.3 0.8-1.8 2.2 14-3.1
RCP 8.5 1350ppm 2.0 14-2.6 3.7 26-48
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Table 2. Descriptions of Water use Vulnerability Indicators (Park et al., 2016; Chung et al.,, 2017)

Criteria Indicator
Climate 1 Effective precipitation
Exposure 2 Cropland
Land use -
3 Impervious surfaces
. 4 Total population
Society - -
5 Population density
6 Water leakage ratio
Water
. 7 Water use level
Sensitivity supply
8 Groundwater levels
9 Residential water use
Water .
10 Industrial water use
use
11 Agricultural water use
Water 12 Waterworks distribution rate
supply 13 Water reuse
Adaptive capacity 14 Financial independence rate
Economy ] .
15 Gross Regional Domestic Product (GRDP)
Governance 16 Number of officials for waterworks
Total Population Super-aged Population (aged 85+) GDP
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Fig. 4. Comparison of SSP1 and SSP3 (Chae, 2016)
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Fig. 8. Comparison of Water use Vulnerability Rankings
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