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Abstract An excessive rain occurred in Xiangfan City in northwest Hubei Province on July 22, 2008. Based on the data of con-
ventional observation, surface hourly precipitation, the NCEP reanalysis data, as well as the satellite and radar data, weather
diagnosis and analysis on this event are carried out. The results show that the stable divergence system in the upper tropo-
sphere, the stable convergence system in the surface layer, the deep southwest China vortex in the middle-low levels and the
strengthening low-level jet are the main influence systems in this event. With an analysis focused on the emergence of strong di-
vergence center in 200 hPa and the mechanism of its stabilization, stagnation and strengthening, we find that the superposing of
strong divergence center on the right side of the upper-level jet and the wind direction peristome between the westerly trough
and the south Asia high anticyclone circumfluence has a main contribution to the strong divergence center appearing above the
strong precipitation center. The growing of the high-level westerly trough after a sudden stop in its eastward moving results in
the stabilization and stagnation of strong divergence center, which is the essential mechanism for strong precipitation maintai-
ning. In the surface layer, a strong north sinking cold outflux emerging from the outside of a developed convective cloud cluster
intrudes to near Xiangfan along the shallow valley. When the south warm-wet flow strengthens and moves northward, it is ob-
structed breadthwise by the cold outflux and lengthways by the Great Ba Mountain, which brings a strong convergence center
in low levels and helps for its stabilization. With addition to the effect of strong divergence in high levels, thick ascending
movement comes forth. The stabilization of the surface inverted trough of low pressure as well as quasi-stationary {ront and the
strengthening of baroclinicity in the boundary layer are favorable to the maintaining and developing of meso-scale convective
systems in this region. The deep southwest China vortex in the middle-lower layers and the developing low-level jet feed strong
precipitation center with sufficient water vapor. The meso-g-scale convective cloud clusters and strong convective cells breaking
up continually from the northeast side of the vortex move along the low-level shear line to Xiangfan, where they develop further
under the favorable dynamical action of high-level strong divergence and low-level strong convergence and finally induce an ex-
cessive rain.

Key words Excessive rain, Southwest China vortex, Low-level jet, Upper-level jet, Analysis of mechanism, Terrain effect
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Fig.3 Streamline field, divergence (unit: 107° s !) field and isotach (unit: m/s)
field at 200 hPa on 08:00 BT (a) and 14.00 BT (b) 22 July 2008

(Real line is the constant divergence line; long broken line is the isotach; arrowhead represents the streamline; broken line

denotes trough; dotted line is the isotach axis; + represents the divergence center; A represents the Xiangfan station)
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Table 1 The data at the high levels and the surface
for the Nanyang station at 08:00 BT 22 July 2008

JZ K (hPa) Rt () K (m/s) WECC)
100 350 10 =73
200 255 20 - 49
250 230 10 -36
300 225 9 - 26
400 220 9 -12
500 215 11 -3
700 185 6 10
850 120 7 18
899 — — 19
925 55 16 18
941 — — 18
987 360 4 20
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Fig. 8 Wind field (wind shaft), isotach (dashed line, unit: m/s) field and divergence
(solid line, unit; 107° s™') field at 08:00 BT (a) and 14:00 BT (b) 22 July 2008
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Fig.9 Latitudinal-vertical cross sections of w (solid line, unit: 10”? hPa/s), vertical circumfluence

(arrow, 100 times the size of w) . temperature departure (dashed line, unit: C) along 112°E
at 08:00 BT (a) and 14.00 BT (b) 22 July 2008

(Arepresents the Xiangfan station, @ represents the Nanyang station, dotted line represents

the position of the surface convergence line)
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Fig. 10 TBB at 05:00BT 22 July 2008
(A represents the Xiangfan station,

@ represents the Nanyang station)
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Fig. 11

Surface synoptic situation at
08:00BT 22 July 2008
(real line is the constant sea level pressure line,
unit: hPa; D represents low pressure; blue arrow
denotes cold airflow while red arrow denotes warm
airflow; broken line is for the inverted trough of low
pressure, dotted line is for the one at 20:00 BT

21 July, and A represents the Xiangfan station)
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Fig. 12 Composite TBB for the period of
02:00—14.:00 BT 22 July 2008
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