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Difference of Synoptic Characteristics according to the Persistence of
Rainfall in Korea during the Changma Season
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Abstract : This study aims to investigate the difference of synoptic characteristics over East Asia according to the
persistence of rainfall in Korea during the Changma season (June and July). In the cases of consecutive rainfall which
lasts four or more days, there are developed ridges in 850hPa level east of the Korean peninsula which introduce
stagnation of the synoptic cyclone over Korea. An cold area in 850hPa level moves southward from the Northern China
in one day before the beginning the rainfall day in Korea and it aids the development of the stationary front in East
Asia. When rainfall lasts a day or two, cyclones pass over Korea in rainy day and the stationary front in East Asia is not
intensified. In both cases the synoptic cyclones near the Korean peninsula shows a deep-baroclinic structure, while in
the former cases over the southwestern part of Japan a subtropical frontal zone which has a shallow structure appears
near Japan. In latter cases the frontal structures are same near Korea and Japan. So, this means that the Changma is not
necessarily similar to the Baiu of Japan in all cases, ‘
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Table 1. Observed and calculated frequencies for several length of consecutive rainfall day.

ot 2P| T2t 8 B Vol A YIS

* LC=length of consecutive rainfall day, OF=observed frequency, CF=calculated frequency by supposition of random occurrence
of rainfall. CF is calculated by NP"Q?, where N (N=2196) is the total no. of days for the study period (Jun. and Jul., 1973~2008),
P(P=0.22) the occurrence probability of areal averaged rainfall in Korea more than 10mm per day, Q=1-P, n=1C,
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Table 2. Cases of Type L and Type S. &7| 2449} 7} 2k0] Aj3),

Type

Cases

Type L: Long lasting
rainfall(more than
4 days)

1974. 7. 28~31, 1975. 7. 24~28, 1978. 7. 16~19, 1979. 6. 24~27, 1980. 7. 20~23, 1983. 7. 19~24,
1988, 7. 11~15, 1990. 7. 14~18, 1991. 7. 9~12, 1993. 7. 11~14, 1995. 7. 7~10, 1998. 6. 24~27,
1998, 6. 30~7. 3, 2004, 7. 12~17. (14 cases)

Type S: short lasting
rainfall (1 or 2 days)

1978. 7. 12; 1979. 7. 10, 13, 16, 1980. 6. 16-17, 25, 6. 30~7. 1, 1983. 7. 14; 1986. 6. 16, 28; 1988.
6.29,1989. 7.8, 11; 1991. 7. 7, 15; 1992. 7. 12~13, 16~17; 1994. 6, 30~7. 1;1997. 7. 1, 5~6, 11,
15~16; 1999, 6. 16~17, 23; 2000, 6. 22, 26~27; 2001. 7. 5; 2003. 7. 18; 2004, 7. 7. (29 cases)
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Figure 1. An example of day-to-day change of the
areal average rainfall amount (mm/day) in Korea.
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Figure 3. Sequence of the composite maps of the sea level pressure (SLP, hPa) for type L and 8. 0 day:
beginning day of rainfall more than 10mm in Korea. Contour Interval of SLP is 1hPa. (The shaded area is
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Figure 5. Sequence of the composite maps of the 850hPa equivalent potential temperature (EQPT, K)
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Figure 6. Seguence of the composite maps of the 850hPa height (Z850, gpm) and its anomalies
fortype L and S (Intervals of contours for Z850 and anomaly are 30gpm and 10gpm, respectively).
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Figure 6. Continued
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Figure 7. Sequence of the composite maps of the 850hPa temperature (7850, °C) and its anomalies
for type L and S (Intervals of contours for T850 and anomaly are 3°C and 1°C, respectively).
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Cold Area Advection for L Type -2 ~ +2 days

!

Figure 8. Negative anomaly areas of 850hPa
temperature (°C) of 5 days (-2 day ~ +2 day) for
type L and S (-2D~2D: -2 day~+2 day, Contours
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Figure 9. Sequence of the composite maps of the 850hPa temperature anomalies {AT850, °C)
for type L during 3 days {Contour interval is 0.5°C and broken contours indicate minus anomaly).
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COMPO 4L POS ROT FOR L TYPE of -2 Day

COMPO 4L POS ROT FOR L TYPE of 1 Day

Figure 10. Sequence of the positive areas map of the composite vorticity fields for type L and S (The isolines of
10 x 10651 on vorticity fields at 300hPa, 500hPa, 700hPa and 850hPa, are superimposed for each day. The
thick solid and dotted lines represent the isolines for 300hPa and 500hPa, and the thin solid and broken lines
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