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Yichang Topographic Effects of the 15 July 2007 Heavy Rain

GUO Yinglian WU Cuihong WANG Jizhu WANG Ping WANG Jue WU Tao

Wuhan Central Meteorological Observatory, Wuhan 430074

Abstract: The terrain of Hubei Province is very complicated, and the loss of local heavy rainfall caused by
terrain is serious. The heavy rainfall of Yichang region on 15 July 2010, is strengthened by landform
effects, and occurred under a good background condition. Using the upper-air observation data, surface
observation data, surface intensive observation data, the Doppler radar data and LAPS reanalysis data, the
background field, surface layer air flows and radar echoes are analyzed. Research indicates that both the
southward moving cold air and the strengthening subtropical high promote the adjustment of surface layer
atmospheric wind fields, and the flow convergence effect on the local heavy rainfall results in a lager-scale
rainfall event. There are two trigger actions by the terrain in this process, one is wind lifting in the upward
side, and the other is the convergence of surface layer flow circulation.
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Fig.1 The accumulated precipitation of
Hubei Province from 18 BT 15 July to 08 BT
16 July 2010 (unit: mm)
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Fig. 2 The sounding chart of Yichang,
at 20 BT 15 July 2010
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Table 1 The warm cloud thickness of four sounding stations from LAPS(unit: m)

15 H 17 i} 15 H 20 i 15 H 23 i 16 H 02 mf
Z0 LCL ND Z0 LCL ND Z0 LCL ND Z0 LCL ND
£ [H 57464 5670 943.9 4726.1 5353.3 985.5 4367.8 ©5616.7 985.5 4631.2 5596.7 1000  4596.7
BB 57461  5606.7 957.5 4649.2 5353.3 985.5 4367.8 ©5616.7 985.5 4631.2 5470 1000 4470
2411 57359 5670 971.5 4698.5 ©5353.3 971.5 4381.8 ©5613.3 1000 4613.3 5596.7 1000  4596.7
7R 57355 5677.5  930.5 4747 5480 957.4 4522.6 5613.3 985.5 4627.8 ©5596.7 985.5 4611.2
20 P 7 e L LCL: X S 45 o 1 - ND: I 2 J2 o 1

70 is height of 0°C level, LCL is the height of convective condensation, and ND is thickness of warm cloud level.
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Table 2 Three propagation paths of heavy rainfall with the time, station and rainfall amount

15 H 20 i 15 H 21 i} 15 H 22w 15 H 23 i 16 H 00 i} 16 H 01 wf 16 H 02 mf
o K I N FbE X H AL MK
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e U5 i J A B A 32 5 Tl U5 A0 B %
dtXHE - -
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W B R W O AT EAR
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Fig. 3 The propagation path of hourly precipitation
greater than 50 mm (reseda shaded circle) from
the surface intensive observation from 18 BT 15
to 03 BT 16 July 2010, and the terrain (unit: m)
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by colors for (a) 17 BT 15, (b) 20 BT 15, (¢) 23 BT 15, and (d) 02 BT 16 July 2007
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Fig.5 The LAPS flow field at 925 hPa
at 20 BT 15 July, and the composite
reflectivity of radar at 20;03 BT 15 July 2010
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Fig. 7 The hourly radar echoes and the surface intensive

wind fields from 18 BT to 23 BT 15 July 2010
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Fig. 8 The surface intensive wind field
at 21 BT 15 July 2010 with the landform
(Red circle for the location of

heavy precipitation at that time)
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Fig. 10 The radar echoes of the northern Badong Station from 22:05 BT 15 to 00:33 BT 16 July 2010
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Fig. 11 The overlaid charts with infrared cloud and the flow field on 925 hPa
at (a) 23:00 BT 15 and (b) 02:00 BT 16 July 2010
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