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ABSTRACT

A regional climate model (RCM) can be a powerful tool to enhance spatial resolution of climate and
weather information (IPCC, 2001). In this study we conducted dynamical downscaling using Weather
Research and Forecasting Model (WRF) as a RCM in order to obtain high resolution regional agro-
climate indices over the Korean Peninsula. For the purpose of obtaining detailed high resolution agro-
climate indices, we first reproduced regional weather for the period of March to June, 2002-2008 with
dynamic downscaling method under given lateral boundary conditions from NCEP/NCAR (National
Centers for Environmental Prediction/National Center for Atmospheric Research) reanalysis data.
Normally, numerical model results have shown biases against observational results due to the uncertainties
in the modelis initial conditions, physical parameterizations and our physical understanding on
nature. Hence in this study, by employing a statistical method, the systematic bias in the modelis
results was estimated and corrected for better reproduction of climate on high resolution. As a result
of the correction, the systematic bias of the model was properly corrected and the overall spatial
patterns in the simulation were well reproduced, resulting in more fine-resolution climatic structures.
Based on these results, the fine-resolution agro-climate indices were estimated and presented.
Compared with the indices derived from observation, the simulated indices reproduced the major and
detailed spatial distributions. Our research shows a possibility to simulate regional climate on high
resolution and agro-climate indices by using a proper downscaling method with a dynamical weather
forecast model and a statistical correction method to minimize the model bias.

Key words : Agro-climate index, Dynamical downscaling, Numerical weather prediction model, Statistical
correction method
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Table 1. The summary of the regional climate model

Dynamic core ARW (Advance Research WRF)
Center point Seoul metropolitan
Horizontal resolution (Vertical resolution) of Domain 1 27 kmx27 km (28 levels)
Horizontal resolution (Vertical resolution) of Domain 2 9 kmx9 km (28 levels)
Horizontal resolution (Vertical resolution) of Domain 3 3 kmx3 km (28 levels)

Microphysics

Cumulus

Physical scheme Planetary boundary
Land surface model

Shortwave radiation

Longwave radiation

WREF Single-Moment 6-class scheme (Hong and Lim, 2006)
Kain-Fritsch scheme (Kain and Fritsch 1990, 1993)

Yonsei University scheme (Hong and Dudhia, 2003)

Noah land surface model (Ek ez al., 2003)

Dudhia scheme (Dudhia, 1989)

Rapid Radiative Transfer Model (Mlawer et al., 1997)
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Fig. 1. Distribution of averaged seven years(2002-2008) by (a) observed, (b) uncorrected and (c) corrected surface air

temperature (unit: °C).
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at the Busan and the Seoul for March(unit: °C).
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Fig. 3. Correlation coefficients between simulated and observed surface air temperature for the period of 2002-2008.

Table 2. Correlation coefficients between simulated and
observed surface air temperature for each station

Station Month \iap  APR  MAY  JUN
Rusan 0.84 0.8 0.72 0.57
Chuncheon 0.82 0.82 0.68 0.57
Daegu 0.84 0.85 0.74 0.67
Daejeon 0.85 0.83 0.66 0.57
Gwangju 0.85 0.86 0.67 0.55
Kangreung 0.82 0.87 0.75 0.75
Seoul 0.87 0.86 0.68 0.44
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Fig. 4. The first appearance date of vegetation temperature (days over 5°C) for the period of 2002-2008 (unit: Julian day).
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Fig. 5. The first appearance date of crop growth temperature (days over 10°C) for the period of 2002-2008 (unit: Julian day).
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