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Abstract

In this paper, changes in the intensity (e.g., central pressure and maximum sustained wind speed) of Tropical
Cyclone (TC) in summer in the regions located at 30 °N in East Asia from 1988 to 1991 were found. The
intensity of TC from 1991 to 2007 was much higher than that of TC from 1965 to 1988. The reason for
this was that the frequency of TCs passing China from 1991 to 2007 was much lower than that of TCs from
1965-1988 because a northeasterly wind caused by high-pressure circulation in East Asia got severer along
the Fast Asian coast. Instead, TCs moved from the eastern region of the Tropical West Pacific to Korea and
Japan mainly after passing the East China Sea due to the low-pressure circulation strengthened in the subtropical
waters of East Asia. In addition, low Vertical Wind Shear (VWS) was created along the mid-latitude regions
of East Asia and the main path of TCs from 1991 to 2007. Most of the regions in the Northwestern Pacific
showed higher Sea Surface Temperature (SST) from 1991 to 2007, and had a good environment where TCs
were able to maintain a higher intensity on the mid-latitude. In particular, a low sensible heat flux occurred
due to high snow depth in East Asia in the spring of 1991 to 2007. Accordingly, the lower layer of East
Asia showed high-pressure circulation, and the sea surrounding East Asia showed low-pressure circulation.
Thus, the typical west-high, east-low pattern of winter atmospheric pressure was shown. The possibility of
snowfall in East Asia in spring to be used as a factor for predicting the summer intensity of TC in the mid-lat-
itude regions of East Asia was insinuated. The characteristics of TC in a low-latitude region were the same
in Korea. The latest intensity of TCs got higher, and the landing location of TCs gradually changed from
the west coast to the south coast.

Key Words ; Tropical cyclone, Central pressure, Maximum sustained wind speed, Vertical wind shear, Snow
depth
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Fig. 1. Variation of tropical cyclone (TC) central pressure
(CP) near 30 °N along a longitude band during the
summer (July-August-September) for 43 years
(1965~2007). Mark ‘x’ indicates an average TC
CP at a longitude band.
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Fig. 2. Variation of 5-year mean TC CP (solid line with
a closed circle) and TC frequency (dotted line with
a open circle) near 30 °N at a longitude band.
Solid and dashed lines denote a climatological
mean TC CP and frequency, respectively.
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(a) TLM GPH and wind
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(b) Vertical wind shear
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(c) Sea surface temperature
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Fig. 8. A climatology (left) and a difference between '65~'88 and '91 ~'07 (right) on (a) Tropospheric layer mean geo-
potential height(TLM GPH) and wind, (b)vertical wind shear between 200 hPa and 850 hPa and (c) SST. Shaded
areas denote regions greater than 95% confidence level.



1098 Hd - ez

80N -y

60N

160E 180

120E  140F

(b) Sensible heat flux
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Fig. 9. Difference between '65~'88 and '91~'07 on (a)
water equivalent of accumulated snow depth, (b)
sensible heat flux, and (c) 850 hPa geopotential
height and wind. Shaded areas denote positive re-
gions for WEASD and for sensible heat flux and
regions greater than 95% confidence level for 850
hPa geopotential height and wind. Contour inter-
vals for WEASD, for sensible heat flux, and for
850 hPa geopotential height are 3 kg m™>, W m™,
and 3 gpm respectively.
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(a) Central pressure and longitude

_. 1000 T T T T T T T T 128
© i ]
Lon (30N)

% 990 |- ~e— CP (landfal) (-] 127 __
> 1 % + N | O+ CP (30N) m
= | o0 126 L
> 980 | P
o I 125 3
S 970 | =4
% : 124 ¢
= B
g %or 123
8 L

950 122

L60 E70 L70
b) 65°~88
N D)

E80

EQ f T T ; v r
110E 120E 130E 140E 150E 160E 170E 180

L80 ESO L90 EOC LOO
(c) 91" ~07"

EQ f v y T T T
110E 120E 130E 140E 150E 160E 170E 180

Fig. 10. (a) 5-year mean variations of CPs at landfall (solid line with a closed circle) and at 30 °N (dotted line with
a open circle) and a longitude location near 30 °N and full tracks for (b) '65~'88 and (c) '91 ~'07 of Korean
Peninsula landfalling TCs. Characters ‘E’ and ‘L’ in x-axis in (a) represent a ‘early’ and ‘late’, respectively.
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