55 32 % 55 6 11 X R OB 2 Vol. 32 No. 6
2008 4F 11 H Chinese Journal of Atmospheric Sciences Nov. 2008

IMARRS . Bl HOE SIRTT IR IR AL RIME R T B s REER . KARE, 2008, 32 (6): 1352~1364
Sun Jisong, Yang Bo. Meso-§ scale torrential rain affected by topography and the urban circulation. Chinese Journal of Atmospheric Sciences

(in Chinese), 2008, 32 (6): 1352~1364

WS HRRLRER TN B RRERM

EE R A/ &

LRt LR E S JEat 100089
2 PEAZR /IR IR ST, Jba 100089

i B MWPRERSSZFES AT, FIARESHA %, B3 T B S L RER T gk RJER
R — RGBS RAAE . ] A S, DX 85 19 e T SO0 D) 90k L % 3 13 T B % G o DX A [ B 5 ) 95 0 XL BB 2 AL
S GERL, BT 43HT 2006 AFE R AEM 3K B REERMER . B4 K. difed B iR, ok, Xigm
BOE KR, X B H REERMHR A BISFEIAT TIRAE. FEL5E . (1Dt #4853 T8 By 7K - 15 3 86 B2 6 7T Ag
ST 3 DX 1% LT XU e A 7 A A i 37 g ROBE XU 2 DDA, el b = AR IR S KU e E AR R 4 R p R
JEXTIRBEK R . RIRINEBAM, 53—, — ELO R B K . KT8 R 1o 380 XU 1) IR 5 A /K i J3E =2
(B TE S R4 s X R I B Rk B RUBE R TR Bt B B T AR (2) MRS IRIR X, AT
Gy T8 R K TR A B, SRR B ) BRI 23 XU 3 L VDR . T8 BRI 2 U A D) 2 194 i o7 s ) B e 7K
IR BRI s (3) MBI T . P24 LAz dhiinm, o R RS RACE RBE /N, X T B3
FERCAPI T, AR T A KRR RERS; (O — RGO T . HIE 58007 3 78 58 oy v
R RS2 KA TR TS iR RS .

X@iE pHRERAW HIE BTG SEEUIA

XEHS 10069895 (2008) 06 - 1352 - 13 HESES P458 XHRFRIRES A

Meso-p Scale Torrential Rain Affected by Topography and the Urban
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Abstract Some theoretical features of meso-§ scale torrential rain, which are caused by joint action of topography
and the urban heat island, are gained by mesoscale dynamic meteorology theory and scale analysis. Using observa-
tion datasets with high spatial-temporal resolution based on auto-weather station network and wind profile data from
two profilers which are located at different positions, most of the theoretical features are confirmed by three cases
which occurred in Beijing in the summer of 2006. The results indicate that (1) the temperature gradient in front of

mountains, mainly caused by the urban heat island, is able to engender a relatively isolated vertical wind shear near
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the windward slope, and the shear is much more important to grow, develop and maintain the mesoscale convective

system. The closer the mountain is to urban areas, the stronger the temperature gradient in front of mountains is,

and the local stronger vertical wind shear is easy to be at the position. On the other hand, the response time of

strong vertical wind shear depends on the intensity of temperature gradient. (2) Once stronger convective precipita-

tion begins on the windward slope, the positive feedback between rainfall intensity and horizontal wind velocity to-

ward the windward slope will appear, and the process is an essential condition to form meso-§ scale torrential rain.

(3) The stronger the terrain grade is, the stronger ascending motion will be forced and the smaller horizontal-scale

mesoscale weather system will be stirred; in front of smoother topography, however, the mesoscale system at a rel-

atively larger horizontal scale is easy to be formed. (4) generally, most of the mesoscale torrential rain processes,

which are caused by joint influence of topography and thermodynamic urban circulation, should occur in front of

mountains in the evening or the early morning.

Key words meso-§ scale torrential rain, topography, urban heat island, vertical wind shear
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Fig. 5 The anomalous temperature distributions (isoline interval; 0. 5°C) at 50-m height above sea level in Beijing area (a) at 1500 LST 1 Aug (at

the second hour before the beginning of the intense rainfall on 1 Aug) and (b) at 1700 LST 1 Aug (at the moment of the strongest rainfall)
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Fig. 6 The vertical wind profile evolutions (a, ¢) far away (Observatory) and (b, d) near the center (Haidian) of pouring rainfall; (a, b)

2300 LST 8- 0500 LLST 9 Jul (interval; 18 min); (c, d) 2000 - 2100 LLST 9 Jul (interval; 6 min)
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