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Abstract

The purpose of this study was to analyze the effects of partial solar eclipse on 21 May 2012 in Korea on meteorological
variables in Busan. 0800 LST(Local Standard Time) solar radiation was similar or lower than 0700 LST solar radiation, and
sunshine duration decreased by 0.2~0.5 hours in Busan and great cities under the influence of the partial solar eclipse.
Temperature drop due to the partial solar eclipse was 0.2 ~2.0C, time taken to arrive at maximum temperature after onset of
eclipse was 8 ~62 minutes, and time taken to arrive at minimum temperature after maximum eclipse was -9~17 minutes in
Busan. Change of wind speed was negligible as partial solar eclipse occurred in the morning. Soil temperature of 5 cm was
minute as well, the increase of soil temperature due to sunset was delayed by more than 1 hour.
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Fig. 1. Automatic weather station sites in Busan (Al:
Busan, A2: Busan radar observation, A3: Yeongdo,
A4: Busanjin, AS: Dongnae, A6: Daeyeon, A7:
Bukgu, AS8: Saha, A9: Haeundae, A10: Geumjeong,
All: Gadeokdo, A12: Gijang).
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Fig. 2. The circumstances of solar eclipse of 21 May 2012
for Korea. The near-horizontal lines mark the degree
of obscuration of the sun at maximum eclipse. The
near-vertical curved lines mark the times of greatest
eclipse(progressively later eastwards) at thirty-minute
intervals.



Table 1. Summary of solar eclipse of 21 May 2012 for Korea

Onset of | Maximum of | End of Maximum
eclipse eclipse eclipse solar
coverage(%)
Seoul 06:23 07:32 08:48 80
Busan 06:19 07:28 08:47 87
Daejeon 06:21 07:29 08:47 83
Daegu 06:20 07:29 08:47 85
Gwangju 06:19 07:28 08:44 85
Jeju 06:17 07:24 08:41 88
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Fig. 3. Surface pressure analysis for 0900 LST 21 May 2012(left) and MTSAT infrared satellite picture of the Korea for

0933 LST 21 May 2012(right).
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Table 2. Changes of solar radiation and duration of sunshine
at 6 cities during the eclipse

Solar radiation (MJ/m’) Duration of sunshine
(hr)

0700 | 0800 | 0900 | 0700 | 0800 | 0900

LST | LST | LST | LST | LST | LST

Seoul 033 | 034 | 1.34 | 09 0.5 1.0

Busan 0.40 | 039 | 1.69 1.0 0.7 1.0

Dacejeon 043 | 042 | 1.70 1.0 0.8 0.9

Daegu 045 | 042 | 1.77 1.0 0.7 1.0

Gwangju 0.36 | 0.38 | 1.68 1.0 0.8 1.0

Jeju 0.17 | 035 | 1.72 | 0.0 0.4 1.0
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Fig. 4. Temporal variations of accumulative radiation(1-minute, left) and solar radiation(5-minute) observed during eclipse
day and normal days at Busan. Vertical lines denote the onset, maximum and end of eclipse at Busan.
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Fig. 5. Temporal variations(5-minute averaging mean) of surface temperature and relative humidity at five cities during the
eclipse day. Vertical lines denote the onset, maximum and end of eclipse at Seoul.
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Table 3. Surface temperature drop, time lag from Ist contact and mid-eclipse, and mean rate of temperature drop at Busan

during the eclipse

Temperature drop

Time lag from 1st contact

Time lag from mid-eclipse Mean rate of temperature drop

Site (0) (min) (min) (‘C/min)
BRMA 0.4 44 11 0.011
Rader obser. 1.1 24 3 0.023
Yeongdo 2.0 37 15 0.043
Busanjin 0.2 58 14 0.008
Dongnae 0.2 40 9 0.005
Daeyeon 0.7 8 2 0.011
Bukgu 0.1 48 -9 0.010
Haeundae 1.2 36 11 0.027
Geumjeonggu 0.4 62 17 0.017
Gadeokdo 1.0 36 17 0.020
Gijang 1.1 40 0.030
Saha 1.0 28 7 0.021
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Fig. 6. Temporal variations of surface temperature at 12 AWS sits in Busan during the eclipse day. Vertical lines as in Fig. 4.
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