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ABSTRACT

The Study of Discrimination for the Winter Precipitation Type over

the Western Central Region of Korean Peninsula using KLAPS
: Case Study for Feb. 4 to 12, 2010

Heo, Sol-Ip
Advisor : Prof. Ryu, Chan-Su Ph.D.
Department of Atmospheric Science,

Graduate School of Chosun University

Distinguishing rain from snow in a weather forecast is very important for
quantitative forecasting about the amount of precipitation. However, it is not
easy to discriminate the demarcation, and it can result in incorrect weather
information. Based on this view, I want to study the synoptic condition of the
atmosphere by analyzing precipitation patterns starting from Feb. 4th, 2010 to
Feb 12th, 2010, using surface distribution charts, AWS(Automatic Weather System)
accumulated rainfall data, synoptic maps, MTSAT satellite images, as well as
and radar images, and to propose an alternative standard for forecasting rain
and snow by using KLAPS(Korea Local Analysis and Prediction System).
KLAPS is a system which rapidly analyzes substantial amounts of observation
data produced by various observation equipment within a limited time for
weather forecasters to understand atmospheric conditions synthetically. It is
producing analysis data with high-resolution by comprehensively processing and
analyzing all the observation data available in Korea. Thus, I performed analysis

with it by producing an output from north and south vertical section of

= Vil -



1,000-700hPa thickness - surface temperature, sounding, equivalent potential
temperature - temperature - wind with Seoul(37.6N, 127.0E) as the center.

As a result, I found out that the wintertime precipitation in Korean Peninsula
was as follows. As the cold and dry Siberian high extends it power, a
southwest air current is formed while a trough of pressure is passing over the
Korean Peninsula. Precipitation was high when a trough of pressure develops as
the cold upper air current moves south, and the northeast air current is
strengthened. We need to analyze both thickness and temperature since they are
closely related. Thickness lines tended to move south as the temperature
dropped, and the freezing level recorded low when the precipitation form turned
out to be snow. When it comes to the equivalent potential temperature, we
could see instability being intensified due to the growing convection current
when there was a big equivalent potential temperature difference between the
upper and the lower layers. Therefore, I can see there are many differences in
wintertime precipitation regarding its scale, shape, and size. They are not only
determined by the changes of the temperature in that location, but the
distribution of precipitation particles can be differentiated due to the altitude
where the crystals created and vertical wind shear. I want to increase the
accurate weather forecast possibility of precipitation form, which hasn’t been
precise so far, and to contribute to reducing the damage resulting in
meteorological disaster by providing weather forecast guidance through a
quantification of precedence elements rather than a generalization of analyzed
materials in this research. To do that, we need to expand material analysis,
diversify the elements of analyzation, and accumulate data interpretation

abilities.
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Table 1. Forecast rule of precipitation type (The forecast can be determined when

more than 2 conditions are satisfied).
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Fig. 1. The flow chart of 3-D KMA analysis and prediction system

Table 2. Input

(KLAPS) procedure.

data for the KLAPS analysis.

Data Numbers of Data Period Variables Remark
Surface GTS: 300 )
) 3 hourly Surface variables .
(GTS: SYNOP, Station: 30 Used in every 3 hour
(1 hourly) (Cloud type and amount)

SHIP, BUOY)  Aviation Station: 50

Upper-air 12 hourly ) Used in every 6 hour at

GTS: 50 Wind, T, Td
(GTS: TEMP) (6 hourly) Osan
Bri
Satellite rightness temp,
Full coverage Hourly Albeldo, Cloud Drift IR1, IR2, IR3, VIS, CDW

(GMS: Tz, CDW)

Wind
) Reflectivity, Composite Reflectivity at 7
Radar 3 Every 10 Min ) ) )
Radial velocity Radar in Korea
AWS 470 Hourly
T, Wind, SLP, RH Resolution 17 km
BUOY 5 Hourly
) Approximately ) ) )
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Fig. 6. The images of GMS at a) 0900UTC, b) 1233UTC, ¢) 1500UTC, d) 1833UTC,
e) 2100UTC 03 Feb. 2010 and f) 0033UTC 04 Feb. 2010.
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Fig. 15. The images of GMS at a) 1233UTC, b)1500UTC, c¢) 1833UTC, d) 2100UTC 08
Feb. 2010 and e) 0033UTC, f) 0300UTC 09 Feb. 2010.
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Fig. 22. The surface weather chart at 18UTC, 21UTC 10 Feb. 2010 and 00UTC 11
Feb. 2010.
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Fig. 24. The images of GMS at a) 1233UTC, b) 1500UTC, ¢) 1833UTC, d) 2100UTC 10
Feb. 2010 and ) 0033UTC. f) 0300UTC 11 Feb. 2010.
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Fig. 26. The 1,000-700hPa thickness and surface temperature at 18UTC, 21UTC 10
Feb. 2010 and 00UTC 11 Feb. 2010.
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North in Seoul at 18UTC. 21UTC 10 Feb. 2010 and 00UTC 11 Feb. 2010.
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Table 3. The comparison of KLAPS analysis snow event at 15UTC to
21UTC 03 Feb. 2010 before and after 3hours.

i Equivalent i
Wind i 1,000-700hPa | Freezing | Tw zero
Pressure i i Temperature potential i
direction Thickness level level
(hPa) (C) temperature
(deg) ) (gpm) (m) (m)

15U0TC 03 Feb. 2010

1,000 0 -7 268

850 NWW -16 276
2,695 0 87

700 NwW -22 280

500 w -30 298

18UTC 03 Feb. 2010

1,000 0 -8 270

850 NWW -15 276
2,690 0 87

700 NwW -20 280

500 NWW -32 296

21UTC 03 Feb. 2010

1,000 NwW -9 268

850 w -15 276
2,705 92 87

700 NWW -19 282

500 NWW -30 296
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Table 4. The comparison of KLAPS analysis rain event at 18UTC 08 to
00UTC 09 Feb. 2010 before and after 3hours.

. Equivalent .
Wind i 1,000-700hPa | Freezing | Tw zero
Pressure i i Temperature potential i
direction Thickness level level
(hPa) (0) temperature
(deg) (gpm) (m) (m)
(K)
18UTC 08 Feb. 2010
1,000 0 3 284
850 SWW 0 294
2,860 1,556 871
700 W -3 306
500 W -16 318
21UTC 08 Feb. 2010
1,000 0 2 284
850 SW -1 296
2,845 1,341 483
700 W -5 308
500 W -14 324
00UTC 09 Feb. 2010
1,000 0 2 280
850 SW -2 290
2,840 9,61 255
700 W -5 306
500 W -16 322
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Table 5. The comparison of KLAPS analysis rain — snow event at 18UTC
08 to 00UTC 09 Feb. 2010 before and after 3hours.

. Equivalent .
Wind i 1,000-700hPa | Freezing | Tw zero
Pressure i i Temperature potential i
direction Thickness level level
(hPa) (0) temperature
(deg) (gpm) (m) (m)
(K)
18UTC 10 Feb. 2010
1,000 NEE 4 284
850 SSE -3 296
2,825 755 711
700 SWW =7 308
500 SWW -14 326
21UTC 10 Feb. 2010
1,000 NE 1 284
850 SE -3 292
2,820 709 367
700 SW -8 302
500 SW -15 340
00UTC 11 Feb. 2010
1,000 NE -1 280
850 NEE -6 290
2,800 394 87
700 SW -10 300
500 SW =17 324
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