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ABSTRACT

The National Institute of Agricultural Sciences (NAS) operates in-house long-range climate
forecasting system to support the agricultural use of climate forecast data. This system,
developed through collaborative research with Pusan National University, is based on the
PNU/RDA Coupled General Circulation Model (CGCM) and includes the regional climate
model WRF (Weather Research and Forecasting). It generates detailed climate forecast data
for periods ranging from 1 to 6 months, covering 20 key variables such as daily maximum,
minimum, and average temperatures, precipitation, and agricultural meteorological elements
like solar radiation, soil moisture, and ground temperature—factors essential for agricultural
forecasting. The data are provided at a daily temporal resolution with a spatial resolution of
a Skm grid, which can be used in point form (interpolated) or averaged across administrative
regions. The system’s seasonal temperature and precipitation forecasts align closely with
observed climatological data, accurately reflecting spatial and topographical influences,
confirming its reliability. These long-range forecasts from NAS are expected to offer valuable
insights for agricultural planning and decision-making. The detailed forecast data can be
accessed through the Climate Change Assessment Division of NAS.
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Table 1. Description of the PNU/RDA CGCM-WRF Chain system

Atmosphere Community Climate Model (CCM3, Kiehl et al., 1996)
Land Land Surface Model (LSM, Bonan, 1998)
Component Ocean Modular Ocean Model
models (MOM3, Pacanowski and Griffies, 1998)
Sea-lce Elastic-Viscous-Plastic Model
(EVP, Hunke and Dukowicz, 1997; Ahn et al., 2001)
Atmosphere )
Global W Spectral truncation T42
Horizontal
Ocean Longitude: 2.8125°, Low latitude: ~0.7°,
Sea-Ice Mid latitude: ~1.4°, High latitude: ~2.8°
Resolution .
Atmosphere 18 hybrid sigma-pressure level (top: 2.917hPa)
) Land 6 levels
Vertical
Ocean 40 levels (top: 10m, bottom: 5258m)
Sea-Ice 3 levels
Lateral boundary condition PNU/RDA-CGCM
Shortwave radiation Dudhia Scheme (Dudhia, 1989)
Longwave radiation RRTM Scheme (Mlawer et al., 1997)
Land surface Noah Land-Surface Model (Chen and Dudhia, 2001)
S Schemes Surface layer MMS5 Monin-Obukhov Scheme (Paulson, 1979; etc)
egiona
£ Planetary boundary layer Yonsei University (Hong et al., 2006)
Cumulus Kain-Fritsch (Kain, 2004)
Microphysics WSM3 (Hong et al., 2004)
. Horizontal 5 x Skm
Resolution -
Vertical 10 levels (~50hPa)
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Table 2. Variables produced by the PNU/RDA CGCM-WRF Chain system

Variable name Variable 1D Resolution/Interval Period Unit

Mean temperature at 2m t2 Sskl?;]/ ?;;T;y 1990-present T
Maximum temperature at 2m t2max Skm/daily 1990-present T
Minimum temperature at 2m t2min Skm/daily 1990-present T
Precipitation prec 551(12/1 ?;lﬁ;y 1990-present mm
Relativity humidity at 2m rh2 Skm/daily 1990-present %
Water vapor mixing ratio qvapor 10level/Skm/daily 1990-present kg/kg
Saturated water vapor pressure at 2m e2 Skm/daily 1990-present hPa
U-wind at 10m ulo Skm/daily 1990-present m/s
Maximum U-wind at 10m ulOmax Skm/daily 1990-present m/s
V-wind at 10m v10 Skm/daily 1990-present m/s
Maximum V-wind at 10m v10max Skm/daily 1990-present m/s
Wind speed at 10m ws10 Skm/daily 1990-present m/s
Maximum wind speed at 10m ws10max Skm/daily 1990-present m/s
Wind speed at 2m ws2m Skm/daily 1990-present m/s
Maximum wind speed at 2m ws2max Skm/daily 1990-present m/s
Net solar radiation nSR Skm/daily 1990-present W/m?
Short-wave downward radiation swdown Skm/daily 1990-present Wim?
Sunshine duration sund Skm/daily 1990-present hr
Soil moisture Smois 4layer/Skm/daily 1990-present m*/m’

Soil temperature tslb 4layer/Skm/daily 1990-present T
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ml/(2024. 9. 30)).
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Fig. 3. Climatology of seasonal mean temperature from OBS (upper), PNU RDA REG (ASOS, middle) and

PNU RDA REG (GRID, lower).
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