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Abstract

We investigate the amount of potential electricity energy generated by wind power in Busan metropolitan area, using the
mesoscale meteorologica model WRF (Weather Research & Forecasting), combined with small wind power generators. The
WRF modeling has successfully simulated meteorological characteristics over the urban areas, and showed stetistical
significant to predict the amount of wind energy generation. The highest amount of wind power energy has been predicted at
the coastal area, followed by at riverbank and upland, depending on predicted spatial distributions of wind speed. The
electricity energy prediction method in this study is expected to be used for plans of wind farm constructions or the power
supplies.
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Table 1. The configuration of WRF Model

Domain | Domain | Domain | Domain

1 2 3 4
PBL scheme YSU PBL (YonSei University PBL)
Cumulus scheme Kain-Fritsch

Explicit moisture

WSM 3-class simple ice
scheme

Radiation scheme RRTM Long Wave, Dudhia Short

Wave
Vertical grid 27 layer
Horizontal grid | 197x197 | 145x145 | 115x115|151x151
l;g;ﬁ?t?é: 135km | 45km | 15km | 0.5km
Time step 90s 30s 10s 2s

40°N

35°N

120°E 125°E 130°E 135°E 140°E

Fig. 1. WRF model domainsin this study.
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Fig. 2. Power generation curve of three aerogenerator (GWE-3KH, DS1500, DS300).
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Table 3. Statistics calculated for 11 surface stations

AR

394

Temperature wind speed
R RMSE 10A R RMSE 10A
159 0.9489 1.2453 0.9369 0.7999 1.3908 0.6259
910 0.9442 1.4640 0.9431 0.7569 1.5385 0.5805
921 0.9397 2.4104 0.8816 0.8756 1.6790 0.7026
923 0.9364 1.1716 0.9403 0.5001 2.0955 0.3307
937 0.9319 1.7084 0.9329 0.6809 2.1957 0.4586
938 0.9431 1.5860 0.9318 0.6482 1.8659 0.4338
939 0.9297 1.3804 0.9350 0.6425 1.9412 0.4436
940 0.9324 1.3163 0.9382 0.7583 1.9284 0.4375
941 0.9361 1.4849 0.9309 0.7344 1.6524 0.5262
942 0.9435 24371 0.9300 0.6135 2.0031 0.4054
950 0.9427 2.4504 0.9293 0.7626 2.1745 0.5260

128.6

128.7 1288
Fig. 3. Observation stationsin Pusan.
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Fig. 5. Cdculated generation power of wind energy with three aerogenerator.
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