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Table 1 Statistics of meteorological factors of the cyclones in the Yellow Sea and the Bohai Sea

1201044 H26 H—27H  imZ=ml AETAKH 1003 B4R o 0.56 1.79 148 277
2)20104F10H2H-3H A& ERIAKIA 1010 HPEI AR TR 0.43 0.98 279 378
3)20104F11H7H-8H  HHEZM  KiwiAAE 1013 AL AR Hon 0.275 1.25 423 550
4)20104F 11 H1TH-12H  dEZ&Em s 1008 FIPE R [ 2R L MR 0.539 2.5 275 353
5)20104F12H2H-3H  WEZEM  BAEALR 1013 B4R AE 0 1.39 678 1100
6)20104F12H10H-11H A HEwi/as 1003 SR [AEPNE] A 0 3.13 268 460
T2014EILH22H-23H  WHZE MGAAE 1020 B P 4 o 0.43 1.92 334 461
8)20124F09H27H-28H i EAAAM  HERGAKIA 1015 APEmAR TR 0.389 1.25 346 471
9)20124E11H3H-5H  thEZem i/ s 1010 SFETOFN Hoog 0.573 2.78 173 280
10)20124F 11 10H =130 iz KIRAKIKE 1003 AP 1 AL Hoag 1.028 4.55 90 385
11)20124E125H EZEm i 1018 B P 2R KR 0.599 1.34 523 744
12)20124F12H31H BT m 1 e AP 1018 AP mAR AE 0 0.93 859 1142
13)20134F03/19H MO RS 998 SRl AEFN] TR —0.529 4.17 195 728
14)20134F05 H27H-28H A0 AlHT/ARH 1000 A PR 1 AL EEE] -0.307 227 50 80
15)20134F11H24H-25H  iEZm  AEETAKH 998 FIPE R AR L Ko 1.776 3.13 135 371
16)20144F05 H2 H e R 1008 EEOFS Hng 0.187 2.5 643 843
17)20144F05 H 4 H HEZEM R 1010 FPEI AR TR 0.135 1.37 540 800
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Cyclone deepening rates and barometric gradient (a), sea level minimum pressure in 34 cyclones processes (b)
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The number at the top of the histogram is the month in which the cyclone occurred
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Statistic characteristics and strengthening analysis of cyclones over
the Yellow Sea and the Bohai Sea in recent 10 years

Zhu Nannan ', Xiong Qiufen?, Hu Tiantian', Ma Jianming', Wang Ya'nan'

(1. Tianjin Central Observatory for Oceanic Meteorology, Tianjin 300074, China; 2. China Meteorological Administration Training Center,
Beijing 100081, China; 3. Tianjin Key Laboratory for Oceanic Meteorology, Tianjin 300074, China)

Abstract: The hourly surface AWS data, conventional suface and radiosonde observation data and NCEP-FNL
reanalysis data over the period of 2008—2018 were used for analyzing the cyclonic gale processes in the Bohai Sea
and the Yellow Sea. The cyclone deepening rate and the pressure gradient were also discussed to analyze the rela-
tionship between themeteorological factors and the strength of the cyclone. Based on the Petterssen equation of the
surface cyclone development, the effects of temperature advection, vorticity advection and diabatic heating in cyc-
lone development were discussed. The results show: (1) 70.5% of the cyclones were strengthened after entering the
sea, 14.7% of them became explosive cyclones, 17.6% of them were invariant, and 11.7% of them weakened. The
extratropical cyclones which caused strong winds in the Yellow Sea and the Bohai Sea mainly occurred in autumn,
secondly in spring and winter, and hardly appeared in summer. The enter sea cyclones were developed on the left-
side of the exit of upper-level jet stream or the diverging region, and weakened on the right side of the exit of upper-
level jet stream. (2) There are three kinds of cyclones which have effects on the Yellow Sea and the Bohai Sea: the
Mongolian cyclones (17.6%) which moved from the northwest to the southeast; the Yellow River cyclones (49%)
moved from the west to the east, the Changjiang-Huaihe cyclones (33.4%) moved from the southwest to the north-
east which tend to develop into explosive cyclones in autumn. The maximum wind speed region often appears in the
northwest (or the west) quadrant of the cyclone in the autumn and winter season, and the maximum wind speed re-
gion appears in the southeast quadrant of the cyclone in the spring. (3) The correlation coefficient of the temperat-
ure advection and cyclone deepening rate is higher than that of vorticity advection and adiabatic heating. The correl-
ation coefficient temperature advection and cyclone deepening rate, vorticity advection and cyclone deepening rate
are greater than the correlation coefficient of the barometric gradient and cyclone deepening rate. The temperature
advection and vorticity advection in the four analyzed explosive cyclones events were stronger than in other cyc-
lones events. The correlation of diabatic heating and the barometric gradient is stronger than it with the cyclone
variation rate. (4) The temperature advection and diabatic heating have important effects on the Huang-huai and Ji-
anghuai cyclone. The effects from the vorticity advection on the Yellow River cyclone are more important, and the

effects from the vorticity advection and diabatic heat-ingon the Mongolian cyclone are the least.

Key words: cyclone over the Yellow Sea and the Bohai Sea; statistical analysis; explosive cyclone; temperature advec-

tion; vorticity advection; diabatic heating
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