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Abstract

The heavy snowfall event over the eastern part of Seoul, Korea on Mar. 04, 2008 has been abruptly occurred
after the frontal system with the heavy snowfall event had been past over the Korean peninsula on Mar. 03,
2008. Therefore, this heavy snowfall event couldn't be predicted well by any means of theoretical knowledges
and models. After the cold front passed by, the cold air mass was flown over the peninsula immediately and
became clear expectedly except the eastern part and southwestern part of peninsula with some large amount
of snowfall. Even though the wide and intense massive cold anticyclone was expanded and enhanced by the
lowest tropospheric baroclinicity over the Yellow Sea, but the intrusion and eastward movement of cold air
to Seoul was too slow than normally predicted. Using the data of numerical model, satellite and radar images,
three dimensional analysis products(KLAPS : Korea Local Analysis and Prediction System) of the environ-
mental conditions of this event such as temperature, equivalent potential temperature, wind, vertical circulation,
divergence, moisture flux divergence and relative vorticity could be analyzed precisely. Through the analysis
of this event, the formation and westward advection of lower cyclonic circulation with continuously horizontal
movement of air into the eastern part of Seoul by the analyses of KLAPS fields have been affected by occurring
the heavy snowfall event. As the predictability of abrupt snowfall event was very hard and dependent on not
only the synoptic atmospheric circulation but also for mesoscale atmospheric circulation, the forecaster can
be predicted well this event which may be occurred and developed within the very short time period using
sequential satellite images and KLAPS products.
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Fig. 1. The flow chart of 3-D KMA analysis and
prediction system KLAPS procedure.
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Fig. 2. The weather chart in QOUTC Mar. 4, 2008.
a) synoptic weather chart, b) numerical weather prediction chart.
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Fig. 3. Numerical auxiliary weather charts for Mar. 03, 12UTC, 2008; a) 500 hPa height change for 24hrs(m), b) 850
hPa temperature change for 24hrs(*C), c¢) 700 hPa vertical velocity(hPa), d) 500 hPa vorticity(10E-5/sec), ¢) 850
hPa convergence(10E-6/sec) and isotach(> 25kts), and f) 300 hPa divergence (10E-6/sec) and isotach(> 50kts).
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Fig. 5. MTSAT-1R IR for a) Mar. 03, 23UTC, c) Mar. 04, 01UTC, and €) Mar. 04, 03:33UTC, 2008, but WV for
and WV images b) Mar. 03, 23UTC, d) Mar. 04, 01UTC, and f) Mar. 04, 03UTC, 2008, respectively.
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Fig, 6. Radar composite images for a) Mar. 03, 23UTC, b) Mar. 04, 01UTC, and ¢) Mar. 04, 03UTC, 2008, respectively.
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Fig. 7. Cross sections of temperature(blue dotted line ; C), Equivalent potential temperature (green solid line ; K) and
wind(brown bar) for a) Mar. 03, 23UTC, b) Mar. 04, 01UTC, and c) Mar. 04, 03UTC, 2008 over west-east
area centered Seoul, respectively. Abscissa means the distance(km) from the origin(37.6N, 125.6E) to the end(250
km) and ordinate means the height (bPa). Blue and purple colors mean the unstable and stable conditions,
respectively.

Fig. 8. Same as Fig. 7 except for Cross sections of vertical circulation(brown lines), and divergence (green lines; /1e5s).
Brown and purple colors mean rising and sinking motions, respectively.

R i

Fig. 9. Same as Fig. 7 except for Cross sections of moisture flux divergence(g/kg/12hr), relative vorticity(/1eSs). White
and black colors mean wet and dry conditions, respectively.
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