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Atmospheric Analysis on the Meteo-tsunami Case Occurred on 31
March 2007 at the Yellow Sea of South Korea

Hyunsu Kim, Yoo—Keun Kim*, Seung—Buhm Woo", Myung—Seok Kim"

Department of Atmospheric Science, Pusan National University, Busan 609-735, Korea
1)Department of Oceanography, Inha University, Incheon 402-751, Korea

Abstract

A meteo-tsunami occurred along the coastline of South Korea on 31 March 2007, with an estimated maximum amplitude of
240 cm in Yeonggwang (YG). In this study, we investigated the synoptic weather systems around the Yellow sea including the
Bohai Bay and Shandong Peninsula using a weather research and forecast model and weather charts of the surface pressure
level, upper pressure level and auxiliary analysis. We found that 4-lows passed through the Yellow sea from the Shandung
Peninsula to Korea during 5 days. Moreover, the passage of the cold front and the locally heavy rain with a sudden pressure
change may make the resonance response in the near-shore and ocean with a regular time-lag. The sea-level pressure
disturbance and absolute vorticity in 500 hPa projected over the Yellow sea was propagated with a similar velocity to the
coastline of South Korea at the time that meteo-tsunami occurred.

Key wards : Meteo-tsunami, Synoptic weather analysis, Pressure jump, Atmosphere-ocean interaction, Yellow sea
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Fig. 1. Map of the yellow sea coastline and the surrounding
terrain. Locations of the tidal stations (solid blue
triangle) and automatic weather systems (solid red
circle) are marked from north to south; Anheung
(AH), Boryeong (BR), Gunsan (GS), Wido (WD),
Yeonggwang (YG), DH (Daeheuksando).
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Fig. 2. Map showing 30-, 10- and 3.3 km grid nests (domains
1-3) used for WRF modeling.

Table 1. details of the grids and the physics options used in the WRF model

Domain DO1 D02 D03
Horizontal grid 165%150 271x226 289x307
Resolution (km) 30 10 3.33
Vertical grid 28 Layers
Microphysics WSM3 Milbrandt-Yau 2-moment
Cumulus Kain-Fritsch
Boundary layer YSU
Land surface layer Noah-LSM
Short-wave radiation RRTMG
Long-wave radiation RRTMG
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Fig. 3. Sea state on March 31, 2007 at 4 tidal stations. ((a) wavelet scaleogram (contour) of the abnormal waves from
reconstructed tide level time series (< 60 min); The left axis is Fourier period (in min). The color bar is power
spectrum ranging from 2 cm2 to 1,024 cm2. The thick contour encloses the regions of greater than 99% confidence
level for power spectrum of the abnormal waves during 6 days. The parabolic line indicates the “cone of influence”,
where edge effects become important. (b) Reconstructed tide level time series (top black line in the second subplot)

and scale-averaged wavelet power of the abnormal waves (bottom red line in the second subplot)).
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Table 2. Results of the abnormal waves’ arrival time and
scale-averaged wavelet power (SAWP) observed
in tidal stations on 31 March, 2007

Abnormal waves

Tidal station

Arrival time (KST) SAWP (cm’)
AH 00:44 814
DH 00:56 914
WD 01:07 3,722
BR 01:11 69
GS 01:28 659
YG 01:40 3,732
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Fig. 4. Weather charts of the surface pressure level when the low passing through the Bohai-bay or Shandong peninsula:
(a) 18UTC 26 March 2007, (b) 06UTC 28 March 2007, (c) 09UTC 29 March 2007 (d) 15UTC 30 march 2007,
provided by the Korea meteorological agency (KMA).
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Fig. 5. Weather charts of the upper pressure level at 00UTC 29 March 2007, provided by the KMA: (a) 850 hPa, (b)

700hPa, (c) 500 hPa (d) 300 hPa. Blue solid lines indicate the parallel of altitude (gpm) in each pressure level. Red
solid lines indicate the isotherm (C). Green shaded area shows the humid air. Red arrow lines mean the center flow

of the jet-stream.
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Fig. 6. Auxiliary weather charts at 00UTC 29 March 2007, provided by the KMA: (a) 850 hPa moisture flux, (b) 850hPa
convergence and isotach, (c¢) 700 hPa vertical velocity, (d) 300 hPa divergence and isotach.
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Fig. 7. Radar images over Korea peninsula at 17:30 KST (left panel) and 18:30 KST (right panel) 29 March 2007, provided

by KMA.
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