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Guidelines for the VESTAP-based Climate Change Vulnerability Assessment

Park, Doo-Sun R.', Park, Boyoung and Jung, Eunhwa

Korea Adaptation Center for Climate Change, Korea Environment Institute, Sejong, Republic of Korea

ABSTRACT

The Korea Adaptation Center for Climate Change (KACCC) located in Korea Environment Institute has serviced
a climate change vulnerability assessment support tool (VESTAP) since 2014 in order to help local governments to
establish their own adaptation plans. Owing to its easy usage, the VESTAP has been utilized by not only local
governments but also academia for examination of climate change vulnerability in various fields. However, the
KACCC has not suggested a standard usage how to compose indices for climate exposure, sensitivity, and
adaptation capacity which are main components of vulnerability although the KACCC manages operation and
application of the VESTAP. Many users had no choice but to compose indices based on their own interpretation
on the components of vulnerability. This technical note suggests the standard usage of VESTAP by reevaluating
some vulnerability assessments previously developed. This may help users to correctly compose indices for climate
change vulnerability assessment, and may minimize possibility of inter-user inconsistency in definition of vulnerability

assessments.
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Table 1. Indices and weighting values of health vulnerability to heat extremes

Factor Index Weighting value
- Heat wave duration index (HWDI) 0.15
- Annual mean of daily maximum air temperature 0.11
- Number of days in which daily maximum air temperature exceeds 33T 0.26
Climate - Number of days in which daily minimum air temperature exceeds 25T 0.10
exposure
- Apparent temperature (AT) 0.13
- Annual mean of daily relative humidity 0.10
- Discomfort index 0.15
- Population younger than 14 years old 0.10
- Population older than 65 years old 0.20
- Population rate of national basic livelihood guarantees recipients 0.10
Sensitivity
- Population rate of senior citizens (older than 65 years old) who lives alone 0.20
- Number of deaths of cardiovascular disorders 0.16
- Number of deaths of heatstroke/sunstroke 0.24
- Ratio of medical hygienic and social welfare services to gross regional domestic product 0.16
- Population rate having health insurance 0.10
Adaptive - Number of staffs in public health centers per population 0.16
capacity . Number of emergency medical treatment centers per population 0.16
- Financial independence rate of local government 0.21
- gross regional domestic product (GRDP) 0.21
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Number of
Metropolitan municipal Correlation
governments governments coefficients
governed
Seoul 25 -0.46*
Busan 18 -0.76*
Daegu 8 -0.63*
Incheon 10 -0.89*
Gwangju 5 -0.87*
Daejeon 5 -6.83%
Ulsan 5 -0.73
Gyeonggido 42 -0.55*
Gangwondo 18 -0.86*
Chungcheongbukdo 14 +0.47%
Legend Chungcheongnamdo 18 -0.91%
- Significant(Positive) Jeonlabukdo 15 -0.89%
’:‘ Significant(Negative) Jeonlanamdo 22 -8.86*
. X Gyeongsangbukdo 24 -0.88*
- | Non-significant Gyeongsangnamdo 22 +0.04
Bl 5cicing e The nation 247 -0.64*

Fig. 1. Correlation coefficients between population rate of infants (younger than 5 years old) and senior citizens (older
than or equal to 65 years old) in 2016. The asterisks indicate that the correlation coefficients are statistically
significant at the 90% confidence levels. Dark and light gray shades on the map indicate that there are sig-
nificant positive and negative correlations in the provinces, respectively. Black and white colors on the map
represent no correlation values calculated and no significant correlations in the provinces, respectively. The
population data is obtained from Statistics Korea.
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Table 2. An example of thermal diseases vulnerability to heat extremes

Target Climate exposure Sensitivity Adaptive capacity
General - Population - GRDP
- Population rate of cardiovascular disorders - Number of.medical institutions
Nurr.lber of djays I . Population rate of senior citizens (older than 65 years old) per population .
Vulnerable which heat index . popylation rate of infants and toddlers (younger than 5 - Number of emergency medical

exceeds 32

years old)

- Population rate of outdoor workers

- Population rate of low income

treatment centers per population
- Number of fire stations per
population
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Table 3. An example of water vulnerability to drought

Target Climate exposure Sensitivty Adaptive capacity
+ Number of days in which 3-month SPI is less than -1 during
April-to-May
- Number of days in which 3-month EDDI is less than -1
during April-to-May
General Total waj[er - GRDP
- Number of days in which 6-month SPI is less than - 1 during cOnsumption
April-to-May
+ Number of days in which 6-month EDDI is less than -1
during April-to-May
- Number of days in which 3-month SPI is less than -1 during
April-to-May
- GRDP

- Number of days in which 3-month EDDI is less than -1

during April-to-May

Agricultural

water

- Number of days in which 6-month SPI is less than -1 during consumption
April-to-May
+ Number of days in which 6-month EDDI is less than -1

during April-to-May

- Maximum capacity of reservoir for
water supply

Irrigation rate for rice paddy
Irrigation rate for field

- Number of days in which 3-month SPI is less than -1 )
Vulnerable - Number of days in which 3-month EDDI is less than -1 Industrial - GRDP
: - - water - Maximum capacity of reservoir for
- Number of days in which 6-month SPI is less than -1 consumption water supply
+ Number of days in which 6-month EDDI is less than -1
) . . - GRDP
+ Number of days ¥n wmch 3-month SPI is .less than -1 - Maximum capacity of reservoir for
+ Number of days in which 3-month EDDI is less than -1 N
Residential water supply
water - Distribution rate of water supply
- Number of days in which 6-month SPI is less than -1 consumption faCIh.tleS
+ Number of days in which 6-month EDDI is less than -1 - Holding amount of water for

emergency
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Table 4. An example of water quality vulnerability to drought
Target Climate exposure Sensitivity Adaptive capacity
- GRDP
- Number of days in which 3-month - }"re?ment capacity of nonpoint water pollution abatement
SPI is less than -1 Water pollution load actiity .
General - Treatment capacity of sewage treatment plant

- Number of days in which 3-month
EDDI is less than -1

(point + nonpoint)

- Treatment capacity of wastewater treatment plant
- Flow rate
- Flow speed
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