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The Topograpical Enhancement Mechanism of Short-Time
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Abstract: The spatio-temporal distribution of short-time heavy rainfall in Huangshan Mountain region was
analyzed statistically by using the observations from 191 ground automatic observation stations in Huang-
shan Mountain region. Statistics revealed that the frequency of short-time severe rainfall process increases
significantly from afternoon to evening (14:00—18:00) period; short-time severe rainfall occurs most of-
ten in Huangshan Mountain and the nearby area; the distribution of short-term heavy rainfall frequency is
highly correlated with mountain shape and terrain. Using three typical cases, the function of the enhance-
ment of mountain terrain dynamic blocking and thermodynamics in short-time severe rainfall is analyzed.
The findings are concluded as follows: (1) The rainfall increases due to the lifting rate of mountain terrain
on the windward slope, and the rainfall coulds reach 60% according to the diagnosis by the water vapor
budget method. (2) When the frontal surface passes the mountain area, its vertical disturbance enhances
frontogenesis, while in the leeward slope, the surface vortex, and ascending motion are enhanced, result-
ing in the increase in precipitation. (3) In the southwest region thermal low forms due to the difference of

surface latent heat flux, making this area warmer and wetter and the atmospheric instability enhanced.
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Affected by cold advection, severe convective weather develops, thus increasing the precipitation in the

mountain region.

Key words: Huangshan Mountain, short-time severe rainfall, topographic uplift, frontogenesis, thermal

low
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Fig. 1 Frequency distribution of short-time heavy rainfall process (a) and its daily variation (b)

(Shaded area is altitude more than 400 m, the same below)
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Fig. 2

(a) Vertical velocity of boundary layer friction at 03:00 BT (solid line, unit; Pa s '),

(b) calculated speed of terrain uplift at 04:00 BT (solid line, unit: Pa+s '),

(¢) terrain rainfall increment (solid line, unit; mm) in 03:00—06:00 BT,

(d) rainfall amount in 03;:00—06:00 BT (solid line, unit; mm),

(e) ground surface flow and specific humidity (shaded area, unit: g« kg™') at 04:00 BT 10 August 2015
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Fig. 3 (a) Rainfall in 03:00—06:00 BT (solid line, unit: mm), (b) the rainfall (shaded area, unit: mm) and surface
vorticity (solid line, unit; 10 * s~ ') at 05:00 BT, (c¢) latitudinal potential temperature gradient at 04;00 BT
(unit; K« km™'; shaded area for the mountain ridge zone with altitude higher than 800 m), (d) latitudinal potential
temperature gradient at 05:00 BT (unit: K« km '), (e) longitudinal potential temperature gradient at 04:00 BT
(unit; K« km™"), (f) longitudinal potential temperature gradient at 05:00 BT (unit; K « km™), (g) the dew point
temperature (shaded area, unit; C) and pseudo-equivalent potential temperature (thin solid line: unit; K) at
05:00 BT, and surface convergence line (thick solid line) in 04:;00—06.:00 BT, and (h) the averaged center value
of uplift speed (solid line, unit: Pa« s ') in 04:00—06:00 BT, 5 September 2015
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Fig.4 (a) Rainfall (shaded area, unit: mm) in 05:00—07.:00 BT and surface flow at 05:00 BT 23;
(b) surface sensible heat flux (solid line, unit: W« s7?) and the surface thermal low (red font) ;
(¢) . (unit; K) and rainfall (unit; mm) from 20:00 BT 22 to 08:00 BT 23;
(d) cyclone profile of the Huangshan Mountain radar velocity field at 05:48 BT 23 July 2015
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Table 1 Statistics of temporal variation of surface

specific humidity at Yixian Station and

the nearby stations (unit: g+ kg™')
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