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Development and utilization of agricultural and rural climate information systems to
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ABSTRACT

Climate change has exerted profound impacts on the agricultural and rural sectors, leading to decreased crop productivity,
shifts in cultivation zones, and an increased frequency of extreme weather events such as droughts and floods. In Korea,
however, climate-related data have been dispersed across multiple institutions, hindering their integrated use and effective
linkage to policy development. To address these challenges, this study developed the Agricultural and Rural Climate
Information System (ARCCAS), which provides future climate projection data up to the year 2100 based on the IPCC’s
Shared Socioeconomic Pathways (SSP) scenarios and multi-model ensemble (MME) outputs derived from 18 global climate

models (GCMs). ARCCAS integrates and manages climate information across multiple domains, including agriculture and rural
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environments, water resources and infrastructure, and forestry. Unlike previous fragmented and institution-specific systems,

ARCCAS adopts a standardized data architecture and a unified analytical framework to ensure the consistency and

interoperability of climate impact and vulnerability information. The system also features GIS-based visualization and

user-oriented retrieval modules, enabling intuitive and efficient data exploration and analysis. By emphasizing interoperability,

data standardization, and user accessibility, ARCCAS overcomes the fragmentation and inconsistency of existing systems.

Consequently, it serves as a comprehensive decision-support platform that enhances climate impact assessment and facilitates

evidence-based adaptation policy development in the agricultural sector.
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Table 1. Comparative overview of climate vulnerability assessment platforms in Korea
VESTAP MOTIVE
Institute - Korea Adaptation Center for Climate Change (KACCC) |- Korea Environment Institute (KEI)
Purpose - Regional vulnerability assessment designed to support |- Integrated assessment of climate impacts and

local governments’ adaptation planning

vulnerabilities based on interlinkages across sectors

Evaluation Indicators o ; .
Exposure, Sensitivity, Adaptive Capacity

- Climate Change Vulnerability Assessment: Climate - Integrated Assessment of Climate Change Impacts and

Vulnerabilities

- 7 sectors, 57 indicators (aligned with RCP scenarios) |- 7 sectors: Health, Water, Agriculture, Forest, Ecosystem,

Sector including health, disasters, agriculture, forest, water Marine & Fisheries
management
Method - Indicator-based quantitative evaluation (with AHP - Integrated model-based analysis
etho

weighting from expert input)

Spatial Resolution |- Municipal level (Si-Gun-Gu)

- 1 kmx1 km grid

Target - Municipal officials, Researchers - Policy makers, Researchers
- High accessibility and usability - Provides high-resolution time-series climate data
Strengths - Scenario configurability - Facilitates integrated analysis across multiple sectors
- Provides advanced analytical tools via GUI module
- Lack of standardized indicator framework - Imbalanced indicator coverage across sector
- Limited capacity for analyzing complex causal - Limited Capacity to capture localized extreme weather
Limitations relationships events

Insufficient integration of socio-economic adaptive

capacity indicators
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Table 2. List of GCMs and climate data variables
GCMs Institution (Country) Variables

ACCESS-CM2

Commonwealth Scientific and Industrial Research Organisation, Australian

Research Council Centre of Excellence for Climate System Science (Australia)

* Annual mean daily temperature

* Mean temperature during

ACCESS-ESM1-5

Commonwealth Scientific and Industrial Research Organisation (Australia)

irrigation period

* Number of effective rainfall

days

* Maximum consecutive dry

CanESMS5 Canadian Centre for Climate Modelling and Analysis (Canada) * Annual mean precipitation
EC-Earth3 EC-Earth-Consortium (EU)
IPSL-CM6A-LR Institute Pierre-Simon Laplace (France)
CNRM-CM6-1
Centre National de Recherches Meteorologiques (France)
CNRM-ESM2-1

days

MPI-ESM1-2-HR
MPI-ESM1-2-LR

Max Planck Institute for Meteorology (Germany)

* Precipitation during growing

season

* Precipitation during

MIROC6 Japan Agency for Marine-Earth Science and Technology/Atmosphere and Ocean non-irrigation period
Research Institute/National Institute for Environmental Studies/RIKEN Center for ..
~ e Reference evapotranspiration
MIROC-ES2L Computational Science (Japan)
P P * Annual mean effective rainfall
MRI-ESM2-0 Meteorological Research Institute (Japan) *  Water requirement for paddy
National Institute of Meteorological Sciences/Korea Meteorological Administration fields
KACE-1-0-G
(Korea) *  Water requirement for upland
NorESM2-LM NorESM Climate modeling Consortium consisting of CICERO (Norway) fields
INM-CM4-8 ) ) . ) *  Number of rainy days
Institute for Numerical Mathematics (Russia) . .
INM-CM5-0 * Number of days with daily
UKESMI-0-LL | Met Office Hadley Centre (UK) precipitation > 80 mm
GFDL-ESM4 | Geophysical Fluid Dynamics Laboratory (USA) * Maximum 5-day precipitation
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