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ABSTRACT

The management of climate adaptation information requires a classification framework capable of accommodating the
climatic, environmental, and socio-economic characteristics of diverse countries, while ensuring international interoperability.
The Korea national climate ADaptation information Taxonomy (KADT), optimized for Korea’s climatic-environmental context
based on the National Adaptation Plans (NAP) and climate risks, requires flexible extension to capture a broader range of
regional characteristics and achieve wider global applicability. This study aims to develop a generalizable classification
methodology to enhance the KADT’s practical applicability and international utility. We propose a three-phase methodology
combining a conceptual framework with Shannon information entropy theory. Five normalized environmental assessment
indicators—Climate Exposure Index (CEI), Topographic Complexity Index (TCI), Socioeconomic Exposure Index (SEI), Social
Vulnerability Index (SVI), and Adaptive Capacity Index (ACI)—are integrated into a Total Environmental Assessment Index
(TEAI) using weights. For operational deployment, a formal expert-elicitation procedure (Delphi/AHP) is proposed to derive
specific weights. The TEAI operationalizes the IPCC AR6 adaptation formulation and guides efficient adaptation budget
allocation. The three-phase methodology uses normalized entropy (H) to select target-based, impact-based, or hybrid grouping
strategies. Pilot applications in South Korea, the United Kingdom, and Mongolia demonstrated cross-context applicability: H

results favored target-based grouping for South Korea and impact-based grouping for the UK and Mongolia. The methodology
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produced 29/8, 33/7, and 35/3 detailed subclasses/subclass items, respectively, derived from entropy-based grouping rules. This

research advances the KADT from a static taxonomy to a dynamic, verifiable tool for evidence-based adaptation planning,

supporting international compatibility and offering a pathway toward global standardization.
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Table 1. Analysis of platform and classification system for climate adaptation and related information

Adaptation Policy Lo .
Type Name . Standardization | Risk assessment
solution documents
Korea meteorological administration climate o o
information portal
Domestic - -
Weather and climate big data platform - @) @] -
platform
Integrated environmental and
. . @) - O -
health information system
Climate-ADAPT O @) O O
Overseas X -
Italy climate change adaptation platform O O O -
platform
AdapteCCa @) @) O ©)
Ti - - -
Domestic CTis ©
classification | Environmental technology standard classification - - O -
t .. . .
system CAPSS emission source classification system - - O -
CTCN adaptation technology classification - - O -
Overseas
. . EU Taxonomy - - O -
classification
UNDRR hazard classification -
system - - O
and description system
* Key examples from comprehensive analysis of 21 domestic and 22 overseas systems
{ Development of adaptation information classification items ]
Phase 1

<

Collect data for : : o :
environmental Determine weights Standardize indicators using
SE (Delphi/AHP method) scale rescheduling
assessment indicators

Calculate CHE, TCI, SEI,
SVI, ACI, TEAI

SEI/SVI >
thresholds

TCI>
thresholds

CHE >
thresholds

ACT >

Establish climate risk in format 'CID +
Target + Impact + Impact direction’
through research and expert discussion

Phase 2

Is chimate risk
already
established?

thresholds

| Apply to impact | | Apply to impact direction |—

Assessing climate risk using the
completeness diagnostic algorithm

Develop sub-detailed
categories

'

Calculate target/impact entropy
(Shannon Entropy)

H(target) >
H(impact)

| Apply impact group |
I

Phase 3

Apply target group

- Develop Sub
| Apply hybrid method I—I—' categories

Fig. 1. Flowchart of the guidelines for the standard classification system of adaptation information
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Table 2. The definition and key quantitative data of environmental performance indicator

Variable name Abbreviation Definition Key Quantitative Data Elements
Climate Exposure CEIL Measures degree of exposure | Temperature Anomaly Rate, Precipitation Change Rate, Extreme
Index to climate hazards Weather Frequency, Drought Severity Index
Socioeconomic Evaluates socioeconomic
SEI Population Density, Carbon intensity of GDP, Development indicators
Exposure Index system exposure
Social Vulnerability SVI Quantifies social vulnerability | 1-HDI, Poverty rate, 1-Social Protection Coverage, 1-Health System
Index and resilience Capacity
Topographic TCL Measures terrain complexity |Elevation Standard Deviation, Slope Variability, Coastline
Complexity Index affecting climate impact Length/Density, Drainage Density
Adaptive Capacity ACI Assesses national adaptive |[R&D Investment Intensity, Governance Effectiveness, Education
Index capacity Attainment Level
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Table 3. The thresholds and guidelines for environmental performance indicator

Variable Thresholds Guideline
CEI CHE > 0.6 Segment the CID
TCI TCI> 0.6 Segment the target
SEI/SVI SEI/SVI > 0.6 Amplify the impact
ACI ACI<0.3 Amplify the impact direction
TEAI> 1.0 Urgent need for adaptation support
TEAI 0.5<TEAI<1.0 Need to strengthen adaptation in a phased manner
TEAI<0.5 Need for preventive adaptation management
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Table 4. Components and data sources for environmental assessment indicators used in the pilot test

Index Component (X;) Data source References Weights (w;)
NOAA global surface temperature
Temperature anomaly rate Huang et al. (2024) 0.25
dataset
. Global precipitation climatology
Precipitation change rate . Adler et al. (2018) 0.25
project
CEI
EM-DAT international disaster .
Extreme weather frequency Guha-Sapir et al. (2024) 0.25
database
. Begueria et al. (2014)
Drought severity Index Global SPEI database . 0.25
Vicente-Serrano et al. (2010)
. e NASA shuttle radar topography
Elevation standard deviation L NASA JPL (2013) 0.5
TCI mission
Coastline length/density Global coastline dataset Zuo et al. (2025) 0.5
GDP World development indicators World Bank (2024) 0.33
SEI Urban population World development indicators World Bank (2024) 0.33
Agriculture, forestry, and fishing, Lo
World development indicators World Bank (2024) 0.33
value added (% of GDP)
. Human development reports data
Human development index UNDP (2024) 0.5
SVI center
Poverty rate Poverty and inequality platform World Bank (2024) 0.5
. . International telecommunication union
ACI Digital Infrastructure Indicators ITU (2022) 0.5
Worldwide Governance Indicators World development indicators World Bank (2024) 0.5
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Table 5. Pilot development of environmental assessment indicators and information entropy for each country

Country CEI TCI SEIL SVI ACI TEAI H (Target) | H (Impact) Method
. Target-based
Republic of Korea 0.40 0.75 0.35 0.24 0.43 0.034 1.54 1.61 .
Grouping
Impact-based
UK. 0.32 0.47 0.24 0.16 0.48 0.009 1.55 1.49 .
Grouping
. Impact-based
Mongolia 0.35 0.31 0.19 0.34 0.25 0.022 2.32 1.46 .
Grouping
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