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ABSTRACT

Systematic climate risk assessment and adaptation information management are increasingly emphasized in response to the
climate crisis, yet Korea lacks a standardized framework for evaluating nationally designated climate risks. This study
advances the methodology for identifying key risks within the Korea Adaptation Information Taxonomy (KADT) by
incorporating quantitative evidence into the traditionally qualitative, expert-driven process. A scoring system was established
by quantifying the occurrence trends of climate impact factors through slope analysis of time-series data and by evaluating
the magnitude of risk impacts using disaster-related damage costs. Based on this approach, the top 30% of risks within each
sector were selected as candidate key risks. For these risks, impact chains were constructed, and indicators categorized into
hazard, exposure, and vulnerability were systematically listed and prioritized according to interpretability and data availability.
The proposed methodology provides a structured basis for linking indicators with key risks, enhances the objectivity and
reliability of climate risk assessment, and offers practical criteria for evaluating indicator applicability while identifying gaps
in climate-related data. By supporting the development of a national climate adaptation information platform, this study
contributes to strengthening the evidence base and enabling the effective and evidence-based implementation of Korea’s

climate crisis adaptation policies.
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Fig. 1. Structure of the KADT-SCI classification framework
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Table 1. Indicator assessment and priority table
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Table 2. Identification of key risk candidates in the water environment sector
CID Occurrence Risk Impact
o Trend Review Magnitude Review .
Original | KADT KADT-SCI Lv4 R Ranki ; Total Key Risk
t
Code Code Category (Risks) Trend | CID Trend everse Ranking mpfw Score Candidate
by Total Magnitude
Slope Score
Damage Cost Score
Reduced groundwater recharge due to
Wwo7 Wwol +5 0 - 0 0 X
drought
Wwo04 WO02 | Intensified stream drying due to drought +5 0 - 0 0 X
Reduced groundwater recharge due to
wo07 w03 | . +7 22 - 0 22 X
rising temperatures
Increased flood risk in river basins due to
WOl Wwo04 . +14 100 3 100 200 (6]
heavy rainfall
Deterioration of river/lake water quality
WO05 WO05 +5 0 - 0 0 X
due to drought
Deterioration of river/lake water quality
W05 W06 . +7 22 - 0 22 X
due to rising temperatures
Increased inflow of pollutants into rivers
w02 Wo07 . +14 100 2 67 167 (¢}
and lakes due to heavy rainfall
Decreased water supply capacity due to
W03 | Wos PPLY capactty +5 0 . 0 0 X
drought
Reduced structural stability of dams and
wo3 | woo | i +14 100 1 22 133 0
river infrastructure due to heavy rainfall
¥Refer to Table Al for detailed information on the identification of key risk candidates
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Fig. 4. Total scores of risks in the water
environment sector
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Table 3. Identification of key risk candidates in the marine and fisheries sector

CID Occurrence Risk Impact Magnitude
Trend Review Review
Original | KADT KADT-SCI Lvd Cat (Risks) Total | Key Risk
- v4 Catego isks i
Code Code gory Trend CID | Reverse Ranking Impact Score | Candidate
Trend | by Total Damage | Magnitude
Slope
Score Cost Score
Intensified changes in fishing operation conditions
AlS5 001 . 0 0 1 6 6 X
due to climate change
Increased damage to aquaculture due to extreme
A0S 002 0 0 4 25 25 X
weather events
Intensified changes in aquaculture environmental
A05 003 . 0 0 4 25 25 X
conditions due to extreme weather
Decreased seafood safety due to rising sea
Al7 004 +11 50 0 0 X
temperatures
Decreased coastal fisheries productivity due to rising
A06 005 +11 50 0 0 X
sea temperatures
Decreased coastal fisheries productivity due to ocean
A06 006 o . 0 0 0 0 X
acidification
Intensified erosion of beaches, dunes, coastal areas,
S02 007 | . _ +18 82 14 88 88 o]
tidal flats, and coastal forests due to wave action
Increased sedimentation in beaches, dunes, coastal
NEW 008 | areas, tidal flats, and coastal forests due to wave +18 82 14 88 88 (0]
action
Intensified erosion of beaches, dunes, coastal areas,
S02 009 | . ) +22 100 12 75 75 (¢}
tidal flats, and coastal forests due to sea level rise
Increased sedimentation in beaches, dunes, coastal
NEW O10 |areas, tidal flats, and coastal forests due to sea level | +22 100 12 75 75 (0]
rise
SO01 O11 |Increased coastal flooding risk due to heavy rainfall | +14 64 2 13 13 X
S01 012 |Increased coastal flooding risk due to sea level rise | +22 100 16 100 100 (0]
SO01 O13 |Increased coastal flooding risk due to surges +19 86 16 100 100 (0]
Increased saltwater intrusion damage in coastal areas
S05 014 . +22 100 9 56 56 X
due to sea level rise
Increased vulnerability of estuarine and coastal water
w08 015 . +22 100 0 0 X
management due to sea level rise
Increased risk of damage to coastal infrastructure due
S04 ol16 . +18 82 9 56 56 X
to strong winds
Increased risk of damage to port facilities due to
S03 o17 0 0 5 31 31 X
extreme weather events
Increased risk of damage to coastal infrastructure due
S04 018 . +18 82 10 63 63 X
to wave action
Increased risk of damage to coastal infrastructure due
S04 019 . +22 100 9 56 56 X
to sea level rise
Increased risk of damage to coastal infrastructure due
S04 020 +19 86 9 56 56 X
to surges

¥Refer to Table A2 for detailed information on the identification of key risk candidates
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Fig. 5. Total scores of risks in the marine and
fisheries sector
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Fig. 6. Components of the risk of increased flooding
in river basins due to heavy rainfall
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Table 4. Utilization priority of impact chain indicators

Component

Impact Chain

Element

Indicator

Clarity

Directionality

Interpretability

Reliability

Practicality

Data
Availability

Priority

Hazard

Heavy rainfall

Number of days with daily precipitation =110 mm

o

Maximum [-day precipitation (RX1DAY)

Maximum 5-day precipitation (RX5DAY)

Simple Daily Intensity Index (SDII)

Oo|0|0O|0

o|C |00

C|o|Q|C

o|0|0O|0

o|0|O|0

C|Qo|Q

— | = | =

Number of days with daily precipitation =80 mm
(RAINBO)

©)

O

=}

©)

©)

=]

Ratio of annual maximum precipitation to 100-year

design precipitation

Number of days exceeding 50% of 100-year design

precipitation

Ratio of precipitation to disaster prevention design

standard rainfall

Number of days exceeding disaster prevention design

standard rainfall

@)

o

=]

@)

o

>

Increased rainfall

runoff

Runoff Curve Number (CN)

Peak discharge

Increased river flow

Flow depth

Flow velocity

Exposure

River basin

river density

Catchment area

Building area

Agricultural land area

Road area

Population

Ratio of historical flood-affected area

X|O|O|O|O|O0|0|O|0|0O |0

O|IO|O|O|O|X|®X|O|O|O|O

H|O|Q|O(Q| X X®|O|C|C |0

OO |O|O|QO|O|O|X|[X]|»X|X

XK O|O|O|O O[O | X[ X]| X |X

HIO|C|O(C|O|O| M| ¥ |H

B NN W W W W

Vulnerability

Insufficient and aging

flood control facilities

River improvement ratio (ratio of improved levee length

to planned levee length)

o

o

=)

o

o

=]

—

inland flood drainage facilities

Number of drainage pumping stations

Drainage capacity (pumping capacity)

Retarding basin area ratio

Number of dams and reservoirs

Number of aging reservoirs

C|O0|0|0O|0|O

C|O0|0|O|0|O

C|Q|Qo|Q|C|C

C|O0|0|O|0|O

O |O|X|O|OC|O

Q| |¥X|QC|C|C
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Impact Chain

Data

Component Indicator Clarity | Directionality | Interpretability | Reliability | Practicality .. | Priority
Element Availability
Impervious surface ratio O O (0] o O (0] 1
Topographic and land Green space area (¢} (¢} (0] (¢} (0} (0] 1
cover characteristics Forest area (6} (¢} (0] o (0} (0] 1
of the river basin Slope (e} X X (e} (¢} (o) 2
Low-lying area X (6] X (¢} X X 4
Insufficient and aging Sewerage coverage rate 0] O] (0] 0) 0 (0] 1
drainage facilities Ratio of aging sewer pipelines (0) O (0] 0 0) (0] 1
Proportion of vulnerable population X (0] X (¢} (¢} (o) 2
High trati f
187 concefitation o Proportion of low-income population X (0] X X X X 4
socially vulnerable - —— - —
. Proportion of basic livelihood security recipients (0] (6] (0] (¢} (¢} (¢} 1
population
Proportion of elderly living alone (65+) o (6] (o) (¢} (¢} (¢} 1
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Table A1. Identification of key risk candidates in the water environment sector

CID Occurrence Trend Review

Risk Impact Magnitude Review

Original | KADT KADT-SCI Lv4 CID . ) Reverse Ranking Impact Total | Key Risk
. Trend Associated Associated . .
Code Code Category (Risks) CID Data Trend ) . by Total Magnitude | Score | Candidate
Slope Disaster | Affected Facility
Score Damage Cost Score
Drought Irrigation
Reduced groundwater . .
wo7 Wwol Drought Watch/Warning +5 0 - Facilities, Water - 0 0 X
recharge due to drought s
(Frequency) Supply Facilities
. . Drought )
Intensified stream drying . Rivers, Small
W04 w02 Drought Watch/Warning +5 0 - . - 0 0 X
due to drought Rivers
(Frequency)
Reduced groundwater Annual Mean Irrigation
. Temperature Heat .
Wwo07 WO03 | recharge due to rising Temperature +7 22 Facilities, Water - 0 22 X
Increase . Wave .
temperatures Anomaly (C) Supply Facilities
Increased flood risk in Heavy Rain H Rivers, Small
eav
Wwo1 WO04 | river basins due to heavy | Heavy Rain Advisory/Warning +14 100 Rei Y Rivers, Irrigation 3 100 200 (6]
ain
rainfall (Frequency) Facilities
Deterioration of Drought .
. . . Rivers, Small
WO05 WO05 | river/lake water quality Drought Watch/Warning +5 0 - Ri - 0 0 X
ivers
due to drought (Frequency)
Deterioration of
. . Annual Mean .
river/lake water quality | Temperature Heat Rivers, Small
WO05 W06 o Temperature +7 22 . - 0 22 X
due to rising Increase . Wave Rivers
Anomaly (C)
temperatures
Increased inflow of .
. . Heavy Rain .
pollutants into rivers and . . . Heavy Rivers, Small
Wwo02 w07 Heavy Rain Advisory/Warning +14 100 . . 2 67 167 (6]
lakes due to heavy Rain Rivers
. (Frequency)
rainfall
Drought
Decreased water supply . Water Supply
Wwo03 W08 . Drought Watch/Warning +5 0 - . - 0 0 X
capacity due to drought Facilities
(Frequency)
Reduced structural .
. Heavy Rain o
stability of dams and . . . Heavy Irrigation
W03 W09 . . Heavy Rain Advisory/Warning +14 100 . . 1 22 133 (6]
river infrastructure due Rain Facilities
(Frequency)

to heavy rainfall
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Table A2. Identification of key risk candidates in the marine and fisheries sector

CID Occurrence Trend Review

Risk Impact Magnitude Review

Reverse
Original | KADT | KADT-SCI Lv4 Category CID . . Ranking | Impact | Total | Key Risk
. Trend Associated Associated . .
Code Code (Risks) CID Data Trend . .| by Total | Magnitude | Score | Candidate
Slope Disaster Affected Facility
Score Damage Score
Cost
Intensified changes in . Inclusive of .
. X » Climate . Marine
AlS 001 | fishing operation conditions - 0 0 Associated . 1 6 6 X
. Change . Environment
due to climate change Disasters
. Aquaculture
Increased damage to Inclusive of . o
Extreme . Facilities, Fishing
A05 002 |aquaculture due to extreme - 0 0 Associated . 4 25 25 X
Weather . Gear, Marine
weather events Disasters .
Environment
Intensified changes in . Aquaculture
] Inclusive of . L
aquaculture environmental Extreme . Facilities, Fishing
A05 003 . - 0 0 Associated . 4 25 25 X
conditions due to extreme Weather . Gear, Marine
Disasters .
weather Environment
Annual Mean Sea Aquatic
Decreased seafood safety Sea Surface .
. Surface Temperature by Organisms,
Al7 004 due to rising sea Temperature . +11 50 Heat Wave . 0 0 X
. Domestic Waters (East, Marine
temperatures Rise . .
West, South Seas) (C) Environment
Aquatic
. Annual Mean Sea .
Decreased coastal fisheries | Sea Surface Organisms,
o . Surface Temperature by L
A06 005 | productivity due to rising | Temperature . +11 50 Heat Wave | Vessels, Fishing 0 0 X
. Domestic Waters (East, .
sea temperatures Rise . Gear, Marine
West, South Seas) (C) .
Environment
Aquatic
Decreased coastal fisheries o Organisms,
cean
A06 006 | productivity due to ocean . . - 0 0 - Vessels, Fishing 0 0 X
o . Acidification .
acidification Gear, Marine
Environment
Intensified erosion of .
High Waves L
beaches, dunes, coastal . . Ports, Fishing
. High Seas Advisory / and Strong L
S02 007 areas, tidal flats, and Wave . +18 82 . Ports, Fishing 14 88 88 (6]
Warning Winds,
coastal forests due to wave Gear
Typhoon

action
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CID Occurrence Trend Review

Risk Impact Magnitude Review

Reverse
Original | KADT | KADT-SCI Lv4 Category CID . . Ranking | Impact | Total | Key Risk
. Trend Associated Associated . .
Code Code (Risks) CID Data Trend ) . by Total | Magnitude | Score | Candidate
Slope Disaster Affected Facility
Score Damage Score
Cost
Increased sedimentation in .
High Waves L
beaches, dunes, coastal . . Ports, Fishing
. High Seas Advisory / and Strong o
NEW 008 areas, tidal flats, and Wave . +18 82 . Ports, Fishing 14 88 88 (6]
Warning Winds,
coastal forests due to wave Gear
. Typhoon
action
Intensified erosion of
beaches, dunes, coastal Ports, Fishing
. . Annual Mean Sea Storm Surge, L
S02 009 areas, tidal flats, and Sea Level Rise +22 100 Ports, Fishing 12 75 75 (0]
Level Anomaly (cm) Typhoon
coastal forests due to sea Gear
level rise
Increased sedimentation in
beaches, dunes, coastal Ports, Fishing
. . Annual Mean Sea Storm Surge, L
NEW 010 areas, tidal flats, and Sea Level Rise +22 100 Ports, Fishing 12 75 75 (0]
Level Anomaly (cm) Typhoon
coastal forests due to sea Gear
level rise
Ports, Fishing
. . R Ports, Vessels,
Increased coastal flooding . Heavy Rain Advisory / . o
S01 011 . . Heavy Rain . +14 64 | Heavy Rain Fishing Gear, 2 13 13 X
risk due to heavy rainfall Warning .
Marine
Environment
Ports, Fishing
. Ports, Vessels,
Increased coastal flooding . Annual Mean Sea Storm Surge, L.
S01 012 . . Sea Level Rise +22 100 Fishing Gear, 16 100 100 (0]
risk due to sea level rise Level Anomaly (cm) Typhoon .
Marine
Environment
Ports, Fishing
. High Seas, Tsunami, Ports, Vessels,
Increased coastal flooding Storm Surge, o
S01 013 Surge and Storm Surge +19 86 Fishing Gear, 16 100 100 (6]

risk due to surges

Advisories / Warnings

Typhoon

Marine

Environment
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CID Occurrence Trend Review

Risk Impact Magnitude Review

Reverse
Original | KADT | KADT-SCI Lv4 Category CID . . Ranking | Impact | Total | Key Risk
. Trend Associated Associated . .
Code Code (Risks) CID Data Trend . .| by Total | Magnitude | Score | Candidate
Slope Disaster Affected Facility
Score Damage Score
Cost
Increased saltwater o
. . . . Annual Mean Sea Storm Surge,| Ports, Fishing
S05 014 |intrusion damage in coastal | Sea Level Rise +22 100 9 56 56 X
. Level Anomaly (cm) Typhoon Ports
areas due to sea level rise
Increased vulnerability of
estuarine and coastal water . Annual Mean Sea Storm Surge,
Wo08 015 Sea Level Rise +22 100 0 0 X
management due to sea Level Anomaly (cm) Typhoon
level rise
Increased risk of damage to . . L
. . Strong Wind Advisory / Storm Surge,| Ports, Fishing
S04 016 | coastal infrastructure due to| Strong Wind . +18 82 9 56 56 X
. Warning Typhoon Ports
strong winds
Increased risk of damage to Inclusive of
. Extreme .
S03 017 port facilities due to - 0 0 Associated Ports 5 31 31 X
Weather .
extreme weather events Disasters
. High Waves
Increased risk of damage to . . L
. High Seas Advisory / and Strong Ports, Fishing
S04 018 |coastal infrastructure due to Wave . +18 82 . 10 63 63 X
. Warning Winds, Ports
wave action
Typhoon
Increased risk of damage to L
. . Annual Mean Sea Storm Surge, Ports, Fishing
S04 019 | coastal infrastructure due to | Sea Level Rise +22 100 9 56 56 X
. Level Anomaly (cm) Typhoon Ports
sea level rise
Increased risk of damage to High Seas, Tsunami, L
. Storm Surge,| Ports, Fishing
S04 020 | coastal infrastructure due to Surge and Storm Surge +19 86 9 56 56 X

surges

Advisories / Warnings

Typhoon

Ports
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