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ABSTRACT Since 1990, the Renewable Big Data Research Lab at the Korea Institute of Energy Technology has been observing solar
radiation at 16 sites across South Korea. Serving as the National Reference Standard Data Center for Renewable Energy since 2012, it
produces essential data for the sector. By 2020, it standardized meteorological year data from 22 sites. Despite user demand for data from
approximately 260 sites, equivalent to South Korea's municipalities, this need exceeds the capability of measurement-based data. In
response, our team developed a method to derive solar radiation data from satellite images, covering South Korea in 400,000 grids of 500
m X 500 m each. Utilizing satellite-derived data and ERAS5-Land reanalysis data from the European Centre for Medium-Range Weather
Forecasts (ECMWF), we produced standard meteorological year data for 1,000 sites. Our research also focused on data measurement
traceability and uncertainty estimation, ensuring the reliability of our model data and the traceability of existing measurement-based data.

Key words Standard reference data(=+7}3+% ¥ 26 ©]E]), Reanalysis data(®|3[|4] A7), Quailty control(Z%238 7}), Renewable
energy(A A A ol J A]), Typical meteorological year(FE5=7]4H4)

Nomenclature DNI : direct normal irradiance, W/m™

TMY : typical meteorological year T :temperuature,

. L R U :transverse wind speed, m/s
GHI : globol horizontal irradiance, W/m™ peed,
V  :longitudinal wind speed, m/s
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Table 1. Weighting of each entity

Entity Sandia method NREL TMY
GHI 12/24 5/20
DNI 0 5/20
Maximum Ty 1/24 1/20
Minimum Ty 1/24 1/20
Mean Ty 2/24 2/20
Maximum Ty, 1/24 1/20
Minimum Ty 1/24 1/20
Mean Tg, 2/24 2/20
Maximum wind speed 2/24 1/20
Minimum wind wpeed 2/24 1/20
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Fig. 1. Global horizontal irradiance in Korea from UASIBS—KIER
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Table 2, Meteorological parameters related to TMY provided

by ERA5 and ERAS—Land

Table 3. Site list of model—based TMY

Site Latitude | Longitude | Site Latitude | Longitude
Content ERAS ERA5—Land 1 38 3 198 6 3 345 196.3
Period 1979.01 ~ NRT 1981,01 ~ NRT 9 381 197 3 9 367 196.7
Spatial. 0.25° X 0,25° 0.1° X 0.1° 3 37.9 1268 | 10 33.4 126.9
resolution (°)
- 4 37.5 130.9 1 33.2 126.6
Spatial
resolution | 27.75km X 22km | 11.1km X 8.8 km 5 34.8 128.4 12 31.7 126.4
(in Korea) 6 35.3 126.6 13 38.1 128.2
Vertical level 137 1 7 35 127.4
Meteorological Tab, Tap, 10 m U, Tab, Tap, 10 m U,
elements 10 m V, Py, Peea 10 m V, P &
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