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Toward Understanding of Regional Climate in East Asia around the Last Glacial Maximum
with Attention to the Seasonal Cycle and Daily Meteorological Systems
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Abstract: Regional climate system in East Asia shows the characteristic seasonal cycle affected by the Asian monsoon
with various types of its sub-systems. The seasonal cycle there is also related greatly to behaviors of the frontal zones
which are the boundaries of these sub-systems. Since the variation of global-scale environment such as the global
warming influences on each monsoon sub-system in rather different manner, it is necessary to understand the joint
effects of these subsystems, in order to predict the regional climate change in East Asia in the global warming. In such
research, it would be also useful to examine the features in the ice age, as an opposite extreme situation against the
global warming. Thus the present paper will discuss some viewpoints in investigating the regional climate in the Last

Glacial Maximum with attention to the seasonal cycle and daily meteorological systems.
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Fig. 1 Appearance frequency of surface fronts

Time-latitude sections of appearance frequency of surface
fronts (%) averaged for 110-120E (the two panels from the
top) and 140-150E (the two panels from the bottom) based
on the statistics for 1979-2000, after Takahara and
Matsumoto (2004)[5]. Panels marked by "SF" are the
statistics for the stationary fronts, and those by "WF, CF,

OF" are for the all other kinds of fronts.
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Fig. 2 Time-latitude sections of 10-day mean 60 e (K) and v (m s~ *) at 850 hPa level averaged for 110-140E in 1985,
6 ¢: equivalent potential temperature (solid line), v: southerly wind component (broken line).  As for v, contours only for O,
+2 and +3 ms™ ! are drawn. A label indicating the month is shown at the middle decade of each month (After Kato

(1989a)[6]).
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Fig. 3 Atmospheric field in the mature stage of Baiu.
Schematic figure of the large-scale circulation in East Asia in
the mature stage of the Baiw/Meiyu period from Central
China to the Japan Islands (after Kato (1989b){7] with
modification by Kato (2004b)[11)).
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Fig. 4 Time series of illite flux (mg cm™ 2yr~ ') in varved lacustrine sediments of Lake Suigetsu.
The figure is shown from 20000 to 6000 years before present, after Fukusawa et al. (2003){22].
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Fig.5 Time-latitude sections of DIV(QV) for 125-140E.
Time-latitude sections of ten-day mean value of the
vertically integrated moisture flux DIV(QV) from 400 to
1000 hPa level averaged for 125-140E (mm/day). The
upper panel is for 1995/1996 winter and the lower one for
1997/1998 winter.
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Fig. 6 Temporal variation of V850 (m s 1).

Temporal variation of southerly wind component at 850 hPa
level (V850) averaged for 130-135E. A thin solid line
indicates the sequence for 1995/1996 winter, and a thick
solid line for 1997/1998 winter. 'The upper and the lower
panels show the values at 33.75N and 26.25N, respectively.
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Fig. 7 Distributions of mean SLP (hPa).
Upper panel indicates distribution of the mean sea level

pressure (SLP) for December 1995 to January 1996, and the |

Tower panel shows that for December 1997 to January 1998.
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Fig. 8 Same as in Fig.7, except for T850 and |V 0 e850}.
Unit of air temperature at 850 hPa level (T850, in solid line)
isin °C. Contours of magnitude of horizontal gradient of
equivalent potential temperature ( |V 6 €850}, in dotted line)
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Fig. 9 Same as in Fig.7, except for Q850 (gkg 1).
Q850 denotes specific humidity at 850 hPa level.
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Fig. 11 Histogram on daily surface air temperature,
Appearance frequency of the daily mean air temperature
deviation at the surface level from its climatological value
(AT) in March of 1971-1998(%), after Hattori and Kato
(2004)[50]. Statistics for the temperature at Tokyo (the
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pattern, that in the L(A)-type, that at Nagasaki (the western
part of the Japan Islands) in L(A)-type are shown in upper,
middle and lower panels, respectively.
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Relationship of the surface air temperature deviation in
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(2004)[50].
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