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Development of a standard classification system for climate crisis adaptation
information: Part-1l. Configurations and efficiency
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ABSTRACT

As extreme meteorological events intensify, effective climate adaptation strategies has become urgent. Climate adaptation
requires significant resources across multiple sectors, necessitating reliable, science-based information. South Korea lacks a
standard management system for adaptation information, with various scattered sectors. To address this, the Korean Climate
Adaptation Information Taxonomy (KADT, NIER, 2023) was developed. This study enhances completeness and practicality
of KADT by refining its structure and introducing an efficiency evaluation method. First, the Korea National Climate Risk
completeness diagnostic system was improved to a four-step process, expanding 72 National Climate Risks into 118 sub-risks.
The bottom-up CID-based classification system was subdivided into five Types, 14 Mid-Categories, and 29 Sub-Categories,
using KMA and IPCC AR6 WG-1 standards. The top-down structure was improved, focusing on Sub-Categories: 1)
Science-Based Information (SCI) reclassifies risk management targets into 40 Sub-categories; 2) Adaptation Solutions &
Options (SOL) reorganized 226 tasks into four Sub-categories and 36 details; and 3) Policy Evaluation and Governance (PEV)
classified 8,374 local measures into 12 Sub-categories and 108 details. To evaluate the efficiency of KADT, ISO/IEC
20926:2009(IFPUG FPA) was employed. Results showed that the KADT-based approach significantly reduces functional points
compared to the manual approach, improving work efficiency by 50% to 120%. This study provides a refined framework for
managing climate adaptation information in South Korea, enhancing risk assessment and adaptation planning at national and

regional levels, fostering more effective strategies.
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Table 1. Analysis of climate adaptation information taxonomy

. . Inclusion of adaptation
Taxonomy Operating entity . . Features of structure
information/measures
EU L Partially included (focus on 4 categories of climate risks: Chronic and acute risks for
European Commission . S
taxonomy climate change mitigation) each category
German German Federal . .
Included 16 sectors: Adaptation strategies for each sector
DAS Government
TNA . . .
UNEP DTU Partnership Included 4 sectors: Technology-centered classification
taxonomy

Table 2. Analysis of climate adaptation information platform

Inclusion of adaptation

Platform Operating entity . . Features of structure
information/measures
Climate- European Environment Included 19 sectors: Provides climate and non-climate impact factors,
nclude
ADAPT Agency adaptation options, and climate scenarios for each sector
U.S. Environmental 4 main sectors: User-customized information search based on
ARC-X Included

Protection Agency

region, sector, and adaptation plan type

. National Institute of
CTiS Included
Green Technology

45 technology classifications in mitigation, adaptation, and

integrated fields and 4 adaptation sectors
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20926:2009

Data function

Transaction function

ANt

Internal Logical File External Interface File
(ILF) (EIF)

External Input
(ED)

External Inquiry

(EQ)

External Output
(EO)

Data Element Type Data Element Type
(DET) (DET)
I I

Record Element Type
(RET)

Record Element Type
(RET)

Data Element Type
(DET)

Data Element Type
(DET)

Data Element Type
(DET)

File Type Reference
(FIR)

File Type Reference
(FIR)

File Type Reference
(FIR)

Step 1: Identify data groups

Step 2: Identify ILF or EIF

Step 3: Determine ILF or EIF complexity and weights based
on the number of DETs and RETs

Fig. 1.

of DETs and FTRs

Step 1: Identifying Unit Processes
Step 2: Identify EI. EO. EQ
Step 3: Determine EI EO. EQ complexity and weights based on the number

Step 4: Check unit process duplication for EI, EO and EQ

The framework and procedure of ISO/IEC 20926:2009
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Table 3. Criteria for determining complexity of data function type
DET
Type Sort 1~5 6~19 <20
1 Low Low Mid
ILF (Internal Logical File) - -
EIF (External Interface File) RET 275 Low Mid High
<6 Mid High High
Table 4. Criteria for determining complexity of transaction function type
DET
Tope Sort 1~5 6~19 <20
0~1 Low Low Mid
EI (External Input) FTR 2 Low Mid High
<3 Mid High High
0~1 Low Low Mid
EO (External Output) FTR 2~3 Low Mid High
<4 Mid High High
1 Low Low Mid
EQ (External Inquiry) FTR 2~3 Low Mid High
<4 Mid High High
Table 5. Function points based on complexity
Function type Complexity
Low Mid High
ILF (Internal Logical File) 7 10 15
EIF (External Interface File) 5 7 10
EI (External Input) 3 4 6
EO (External Output) 4 5
EQ (External Inquiry) 3 4
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Fig. 2. The completeness diagnostic algorithm of national climate risk with 4 type(ambiguous CID, multiple
targets, variables factor, variables direction). (Suggestion)
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Table 6. The bottom-up classification of KADT (Suggestion)

CID categories
CID Type
Category 1 Category 2 Code
Precipitation (PR) Precipitation change PRCN
Increase in rainy days IRND
Rainfall (RN) Change in rainfall pattern CRNP
Precipitation Heavy rain HVRN
P) Dryness (DR) Drought DRGT
Frost FRST
Snow/Ice (SI) Hail HAIL
Heavy snowfall HVSN
Temperature change TPCN
Temperature change (TC) -
Diurnal range DIRG
Temperature increase TPIC
Temperature . Tropical night TRNT
High temperature (HT) -
(T) Abnormally high temperature HTMP
Heat wave HWAV
Abnormally low temperature LTMP
Low temperature (LT)
Cold wave CWAV
. Strong wind STWD
Atmospheric phenomena (AT)
Typhoon TYPN
Atmosphere Air pollution (AP) Air pollution ARPL
(A) ) Wind speed WNSP
Wind (WD)
Wind direction WNDI
Humidity (HM) Humidity HUMI
Wave WAVE
Marine phenomena (MP)
Surge SRGE
Marine Mean sea level rise SLVR
™M) ) ) Sea surface temperature rise STPR
Marine environment (ME)
Abnormally sea surface temperature ASTP
Ocean acidification OACD
Error Error CID specification required -

Sqstsh] ol 72 ARS Saskn B Aol
= IPCC AR69] CID & 9 7JAIH(KMA)Q] 71AFE A}
2RE Fusle] Iy gl HhskE s 99
(Types)-147] A5 (mid-Type)-297H H3+(Categories) A|
AE AAF FEe} §A A|FshItH(Table 6).
FAAHOCR, 7|E CIDY “ZL/AR” §3L “Fret
Az 19 §HCE HTL, wASS e §
B9 2FFoE AEFot] EFAAY %Eq*é% 733t
StATh E3 ASA 24 BN S5 E
SRl gol mashi E@E CDE W B
sty Y8 “2F-CID 54 €8 ¥FE F7F63ch
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Table 7. The Top—down classification of KADT SCI category (Suggestion)

823

High class Middle class Low class

(code) (code) Index Code
Water quantity WQUAN
Water environment (W) Water quality WQUAL

River facilities RIVFC

Freshwater ecosystem FWECO

Island ecosystem ISECO

Ecosystem () Terrestrial ecosystem TSECO

Integrated ecosystem INTEC

Marine ecosystem MRECO

Endangered/Protected species PRTCS

Forest stream FSTRM

Forest pests and diseases FRPND

Forest (F) Forest ecosystem FRECO

Forest disasters FRDST

Forest products FRPRD

Transportation TRNSP

Land, transport (L) Facilities FACIL

Residential areas RESAR

Vulnerable areas VULAR

Agricultural water facility AGWFC

Scientifically based Agricultural environment AGENV

information Agriculture, food ; - o

(sCI) & rural (A) Agricultural and livestock facility AGLFC
Pests and diseases PSTDS

Productivity PRDCT

Fisheries resources FIRSS

Coastal erosion and sedimentation CSENS

Oceans & fisheries (O) Inundation and flooding FLOOD
Coastal water management CWMNG

Coastal facilities CSTFC

Infectious diseases INFDS

Zoonotic diseases Z0ODS

Kidney diseases KIDDS

Health & welfare (H) Cardio-cerebrovascular diseases CARDS

Heat and cold-related diseases HNCDS

Mental disorders MENDS

Respiratory and allergic diseases READS

Electricity facilities ELEFC

Industries (1) Industry INDST

Energy usage ENUSE

Trade TRADE

Common application (C) Climate scenarios CLISC
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Table 8. The Top—down classification of KADT SOL category (Suggestion)

High class Middle class
(code) (code)

Low class

Ecosystem (E)
Forest (F)

. . . Land, transport (L)
Adaptation solutions-options

(SOL)

Industries (1)

Water environment (W)

Agriculture, food & rural (A)
Oceans & fisheries (O)
Health & welfare (H)

Common application (C)

Science-based management

Safety system management

Infrastructure management

Governance management
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Table 9. The Top—down classification of KADT PEV category (Suggestion)

High class Middle class
(code) (code)

Low class

Adaptation information production management

Disaster prevention and response

Water environment (W) Policy & plan establishment

Ecosystem (E) Facility management policy
Forest (F) Natural environment management policy
Land, transport (L

Policy evaluation-governance . port (L) Research and development
(PEV) Agriculture, food & rural (A) -

Oceans & fisheries (O) Health management policy
Health & welfare (H) Pest management policy

Industries (I) Education & public relations policy

Common application (C) Climate adaptation support project

Climate adaptation environment creation

Unclassified

Table 10. The framework of adaptation information standard format (Suggestion)

. 2. Observation-prediction "
Code 1. Spatial-temporal data dat 3. Law-reports n" column
ata
- Embankment installation
Seoul, Gangnamgu
SCIWWQUANO1_PRN - Flood damage standards
1 kmx1 km N :
HVRN - Precipitation - Adaptation measured
year.mm.dd
reports
SCIEFWECO01
_PDRDRGT
SCIFFSTRMO1
_PDRDRGT
SCIAAGWFCO1 Offer as self-internal
_PDRDRGT . - Damage history - Reduction tech. manual data & Linked data
- Spatial data . L. .
SCILRESAROI T | dat - Observation data - Policy implementation (open API)
- Temporal data
_PRNHVRN P . - Prediction data - The national climate
- Resolution . X .
SCIHINFDSO01 Populati - Numerical model input change adaptation plan
- Population
_THTTPIC P data - Framework Act Law
SOLWSCIMGI11
_PRNHVRN
PEVWDPVNMO1_PRN
HVRN
m® code
RE 9 RAER A JRO] FE 1ES A & AAEHYTH(Table 10).
aeAQ HHE 7ot 'tk & A= ol2ek KADT 2 AFoIA Adehs ASHE SEEWES KADT
o =qguigor 54 It 9 XY BEY 484 AR ERAAS JMor ArY neg pAsa, 7
HE AST 7+ e A8HE 3ZHURhY +4 ¥F FEo sfdthe AE SR, 715 #d o3 A, &
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Fig. 3. The framework and function points calculation process of each work procedure
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