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Abstract

In order to study a strong precipitation process caused by the eastward movement of the south-
west vortex from June 29 to July 2, 2016, the FNL global analysis data provided by NCEP/NCAR and
the CMORPH hourly precipitation data were used to analyze the weather circulation background,
dynamic and thermal properties of the process. The results show that the formation and rapid
eastward movement of the southwest vortex are caused by the eastward movement of the deep
trough at 500 hPa, the cyclone shear at 700 hPa and the enhancement of the warm and humid air
flow at low altitude. The stable maintenance of the subtropical high and the combination of the
two troughs at high altitude cause the abnormal rainstorm in Hubei Province. During the period of
vortex development, the convective upward movement develops violently and the unstable energy
is released in large quantities, which is the favorable condition for the rainstorm weather. The
enhancement of southwest low level jet and the addition of East wet air flow are conducive to the
rainstorm. The warm and humid air from the bay of Bengal and the South China Sea converges
with the dry and cold air from the north, providing sufficient water vapor supply for this precipi-
tation process. The center of the wet Q convergence area basically coincides with the center of the
heavy rainfall.
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Figure 1. The 12 h accumulated precipitation (shaded) from 12:00 on
29™ June to 00:00 on 1% July
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(c) 1800 UTC 30 JUN 2016 at 500hPa (d) 0600 UTC 01 JUL 2016 at 500hPa
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Figure 2. 850 hPa geopotential height (contour), temperature (shaded) and wind (vector) at (a) 18:00 on 29" June,
(b) 06:00 on 30™ June, (c) 18:00 on 30™ June and (d) 06:00 on 1% July
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Figure 3. 850 hPa geopotential height (contour) and wind (vector) at (a) 00:00 on 30™ June, (b)
12:00 on 30" June, (c) 00:00 on 1% July and (d) 12:00 on 12™ July
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Figure 4. 700 hPa water vapor flux (vector) and divergence of water vapor flux (shaded) at (a) 00:00 on 30™ June, (b)
12:00 on 30™ June, (c) 00:00 on 1% July and (d) 12:00 on 12" July
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Figure 5. Vertical relative vorticity (shaded) and divergence (contour) along 30°N at (a) 06:00 on 30™ June, (c) 00:00 on 1%

July and (c) 12:00 on 12" July
5.(2)6 B30 B 06K, (b)7 B 1 H008F(c)7 B 12 B 12 BHE 30°N 8% RE ((AS) FIsUE (S EL%) EH I EE

(a) (b (©)
200 - ] 200 — 200 R
\ -7 \ 7oA~ ~ ~ b
\ ;T SR AN] AR N - -~ I b
3004, s oy 300 e VTN 300 / VR
25 -7 ST PR - : H N b ! NV AF
A , - i vy - / - [
400 H~e__ SO 400 4. ™\ R ARSI 40040 o~ T vy
~. I - N - -
T NG // I SN i [ I‘\ Vo VoS b S
s004 NG 500 NGB L LANAN, 500\ £ Ay
< F==eo/ & NN I < SR T N N | 3] T ! 5 i
= ! VAT . o VA NN I a Vite / T T
= 600 | I / al = [ L/“"\’\ e <= 6001 11 I v L
- ) T ¥ o S 2N e YL, ) N i AR ¥
SIS e AN e 2 S AN R SRS RS
70040 /7 =n S N 70041 i1 o )/ ! 7004 iy o a7/
VoA \\ T Mo PN s ;o b P! R e
[ 2N M [ R ; : & niein 2 -
800 \ L A \\ ’ ;’I 800 47 T o ,—"\’ { ,"::--__ 8004 7 1 \\| 1 ! ,.” ‘\._,' y ¢
AN ! Pl SN A b Y
N 4N N % e LA \
00907 V) \\‘,74721} vl (0L /S ) ’<5-°/rf§§§>
[ I IBEEE L ST IR
1000 ++———+ T 8 1000 ++—++— r T 1000 +—+1 T
100°E 105°E 110°E  115°E 120°E 100°E 105°E 110°E  115°E 120°E 100°E 105°E 110°E  115°E  120°E

Figure 6. The vertical velocity along 30°N at (a) 06:00 on 30™ June, (c) 00:00 on 1 July and (c) 12:00 on 12 July
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