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Temporal and Spatial Distributions of the Surface Solar
Radiation by Spatial Resolutions on Korea Peninsula

Kyutae Lee*, llsung Zo, Joonbum Jee**, Youngjean Choi

The surface solar radiations were calculated and analyzed with spatial resolutions (4 km and 1 km) using by
GWNU (Gangneung-Wonju National University) solar radiation model. The GWNU solar radiation model is used various data such
as aerosol optical thickness, ozone amount, total precipitable water and cloud factor are retrieved from Moderate Resolution
Imaging Spectrometer (MODIS), Ozone Monitoring Instrument (OMI), MTSAT-1R satellite data and output of the Regional Data
Assimilation Prediction System(RDAPS) model by Korea Meteorological Administration (KMA), respectively. The differences of
spatial resolutions were analyzed with input data (especially, cloud factor from MTSAT-1R satellite). And the Maximum solar

radiation by GWNU model were found in Andong, Daegu and lJinju regions and these results were corresponded with the MTSAT-1R
cloud factor.
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Nomenclature subscrip

0 : Solar zenith angle, degree dir, dif, glo : direct, diffuse, global
1, : direct solar radiation, W/m’
Ly - diffuse solar radiation, Wi’
1, : global solar radiation, W/m’
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Table 1. Input data for GWNU solar model.
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Input Data

4 km

\ 1 km

Topography

SRTM 3s (90 m < 90 m)

Surface Albedo

MODIS (Surface Albedo; 0.05° X 0.05°)

Aerosol

MODIS (Aerosol Optical Depth; 1° X 1°)

Ozone Amount

OMI (Total Ozone Amount; 1° X 1°)

Temperature, Pressure, Total Precipitable Water

RDAPS 10 km X 10 km

Cloud

MTSAT-1R Asia (=4 km)

MTSAT-1R Korea (=1 km)
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44calculation, 4km x 4km : GWNU
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Calculation, 4km x 4km : GWNU
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Fig. 1. Monthly accumulated surface solar radiation with 4 km and 1 km resolution and difference between 4 km and 1 km on the Korea

at Jan. and Jul.,

Table 2. Difference (%) of monthly solar radiation between 4
km and 1 km resolution calculated by GWNU model.
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2009 (left: 4 km resolution, mid: 1 km resolution and right: difference (%) between 4 km and 1 km resolutions).
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Fig. 2. Same as Fig. 1 except for Annual accumulated surface solar radiation.
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(d) TOA (e) AOD (f) Cloud Fraction

Fig. 3. Input data for GWNU solar radiation model during 2009 (Topography (a), Temperature (b), Total Precipitable Water (c), Total Ozone
Amount (d), Aerosol Optical Depth (e) and Cloud Fraction (f)).
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