0577-6619/2008/66(2)-0190-02 Acta Meteorologica Sinica "S5k

— R Bk AL R B A AT A L

FHE weR BE PR
LI Yunying'? YU Rucong® FU Yunfei' YE Chengzhi’

L v [ B2 B U B 72 T » LASG, b 5T, 100029

2. HE N R ACE I LR R B . F A, 211101

3. WEARBAP R B K H R E R E S % JE AT, 100081

4. P ERAH AR R MR 5 A R B A E 230026

5. WAL Kb.410007

1. LASG, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China

2. Institute of Meteorology , PLA University of Science and Technology, Nanjing 211101, China

3. LASW, Chinese Academy of Meteorological Sciences, Beijing 100081, China

4. School of Earth and Space Sciences , University of Science and Technology of China . Hefei 230026, China

5. Hunan Meteorological Of fice, Changsha 410007, China
2007-02-01 W kg 2007-07-13 [l

Li Yunying, Yu Rucong, Fu Yunfei and Ye Chengzhi. 2008. A case study on triggering of thermal convective precipitation. Acta
Meteorologica Sinica . 66(2) :190—202

Abstract Thermal Convective Precipitation (TCP) usually occurs when the West Pacific Subtropical High controls China Ma-
inland in summer. Under a background of prevailing subsidence, how can the convection start and where does the water vapor
come from? The two issues are studied by selecting a typical TCP event taking place on 2 August 2003. Firstly, the character-
istics of the TCP are illustrated by TRMM (Tropical Rainfall Measuring Mission) observations, automatic weather station ob-
servations and NCEP (National Center for Environmental Prediction) data. Then the surface evaporation, water vapor advec-
tion, and the divergence of the water vapor fluxes are calculated by the regionally-averaged water vapor budget equation, and
the water vapor sources are analyzed. Furthermore, using the regional eta-coordinate numerical model AREM, the contribu-
tions of sensible heat and latent heat fluxes are investigated by 4 different sensitivity experiments. The results show that in the regions
controlled by the Subtropical High, the surface temperature rises rapidly after sunrise. When receiving enough sensible heat, the air
goes up and leads to the convergence in the lower atmosphere. Then the water vapor assembled from the surroundings and ground sur-
face is transported to the upper levels, and the favorable environment for TCP forms. The simulation data diagnoses indicate that about
half precipitable water comes from the convergence of water vapor horizontal flux, the other half comes from the surface evaporation,
while little is from the advection. The further model sensitivity experiments prove that both sensible and latent heating are essential for
the onset of TCP. The sensible heat flux triggers thermodynamic ascending motion, the latent heat flux provides water vapor, but the
contribution to the TCP from the later is a little smaller than that from the former.

Key words Subtropical High, Thermal convective precipitation, Land-air flux, Triggering mechanism
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Hourly precipitation (mm) from 13:00 to 21:00 BST on 2 August 2003

observed by automatic weather stations
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at 12:30 (a) and 16:30 BST (b) 2 August 2003
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(a) The total rainfall (mm) and daily average 500 hPa geopotential heights (gpm) on 2 August 2003

simulated by AREM model and (b) hourly precipitation (mm) from 08:00 BST 2 to 08:00 BST 3 August 2003 at

Shangrao station (28. 28°N, 117.55°E) in Jiangxi province derived from observation (solid line) and simulation (dash line)

FRATRIFH 4 A SRR 3 50 ok 4G 56 a0 8 #h25
fii A 3 O fioh 2 AR R K B . IR T
nFE 1,

P8 2 2 BRI 50 A il A0 1 A 3 0 A A
98 H 2 H 09 B ZE 3 H 08 B BB, i
K A b 3R ) A % 114 TS A i SR G R L B
7K FR DX 355 R T R R A AN (] AR B b 4 /)N i K S A
T UK /0N » A K T 4 5 1) A b 2 AR 3G W ) . (HIR

DAL g 3t = I SRR RO K 1 T AR K K TR R SR
WAL SN A TR AARZ 8 A . 2 (6] i 5G]
PRI G T EEREK K EEA LEAAAE T
S AR/ DS BT R K . 3 U BH BRI K Y3 5
T80T A i R K R AR EE A KR R A IR
fH 5 I, A B8 W & X B UK (Pandya R E 4,
20003 Tzeng R Y %£,2001; Ridout J A %,1998),
RO UL A I SRR A 1 P 32 2 1) R AU ik AR

55 R F WY A 16 X R K B BTRRSE Q28 X FT g & IR R B TRE1 R A Bl A R A TR R S R
# 1 BB R
Table 1 Sensitivity experiment design
PR R i A RS K5 H
EXP_ ctl B IE 8 1T Z: M 58
EXP- latent 5 P Bl ST G 6 v 3 35 U AR 3% X e K 1Y TR
EXP- sensible 5K 1A i AR AT oz A b 2 Je% BAC Y 06 0T R K 17 BT R

EXP  senlat
EXP- sur

I i 5K P i = T 1 R AT

P 0 m, bR AEHL I B il oK (A

25°—32°N.112°—122°E 3 [B Py Hb IE o5 )i

6 7 b 2 Y A A 26 o ik 7K 1) B RR
K 2 Al 49 53 M M A fik 4z e K B A




198 Acta Meteorologica Sinica K%k 2008,66(2)
(a) o “‘\ (b) e “*\
32°N / \x,wf%\; TS A%\
| e ) / \ ; /J/ e / \
R " PG — - 1" 'I' —
_ S P @2 =
o J 0 4
Q@ S <
28 Q ~ 9 U ~
O /
2% > // \
@ J
=N N
o © N @ O\
0 / \X\f%\:; \\'&é%\,,\;
r~ O > r O \
| as s I 10 B e B s / — )
1° / IR ~ T~
o1 — /@ > 1, . ®
o o J 7
% 20 <
O AN 10 BN
2 7 N N
- / /
/ /
0 o
26 /
o J J
T T T T \‘ T T T T = T /_/\ T
112 114 116 118 120 122°FE 112 114 116 118 120 122°E

B8 FXImB 8 A 2 H 09 M2 3 H 08 I 24 h BB AK & G mm)
(a. EXP_ctl,b. EXP_sensible,c. EXP_ latent,d. EXP_ senlat;unit; mm)
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