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Abstract A comparative study has been made on the three dimensional structures, distribution of the rain heights, and
precipitation profiles of two precipitation systems generated by the southwest vortex (SWV) which occurred in Sichuan
and Chonggqing on July 17, 2007 and the Tibetan Plateau vortex (TPV) which occurred in the western part of Sichuan on
July 21, 2008, respectively. The study is based on Tropical Rainfall Measuring Mission (TRMM) data, combined with the
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National Centers for Environmental Prediction (NCEP) reanalysis data. Results indicate that: (1) Both precipitation
processes occurred in a southwest-northeast direction in the moisture convergence zone, and clouds were located in the
southeast of the SWV. (2) Horizontally, the two precipitations processes consisted of a main precipitation rain band and
several scattered precipitation clouds, and the rainfall intensity and scope of the TPV were much larger than those of the
SWYV. The common feature of these two mesoscale precipitation systems, detected by precipitation radar (PR), is that
most of the precipitation was, which is characterized by a large scope and weak precipitation intensity. However, the
contribution of convective rains to the total rainfall was much larger, and the ratio and contribution of convective
precipitation to the total rainfall in the SWV was larger than it was in the TPV. (3) Vertically, the rain height in the two
heavy precipitation systems increased with an increase in the surface precipitation rate, and the maximum rain height was
close to 16 km. However, the rain height in the SWV was higher than that of the TPV, indicating weaker convective
activity in the TPV. (4) The progress of collision and growth of raindrops and the latent heat release mainly occurred
below a height of 8 km. But the change in the SWV precipitation was greater than that of TPV, and the SWV showed a

39 %
Vol. 39

greater total precipitation contribution than the TPV at a height layer of 8—12 km.
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Fig. 1 The precipitation rate at (a) 3.5 km from TRMM (Tropical Rainfall Measuring Mission)/ PR (Precipitation Radar) detection with the 700-hPa wind

field and height field superposition and (b) moisture flux at 0834 (Beijing time, the same below) on July 17, 2007. The shadow show the height over 3000 m in
(a), the shadow show Qinghai-Tibet Plateau in (b)
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Fig. 2 The precipitation rate at (a) 3.5 km from TRMM (Tropical Rainfall Measuring Mission)/ PR (Precipitation Radar) detection with the 500 hPa wind
field and height field superposition and (b) moisture flux at 0823 on July 21, 2008. The shadow show Qinghai-Tibet Plateau in (b)
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Fig. 4 The rain top height distribution of the southwest vortex (SWV)
and the Tibetan Plateau vortex (TPV) precipitation under different surface
rainfall intensity: (a) Convective precipitation; (b) stratiform precipitation;

(c) total precipitation



2 FEBEATAE: BT TRMM BORFR S i V8 e i 5 | SR K R Rt B9
No. 2 JIANG Luyjun et al. Comparative Study Based on TRMM Data of the Heavy Rainfall Caused by the Tibetan Plateau ... 255

JE 47 2 It A T Y- X80 R 58 P38 I, R R AR R
SREROK, W, K s LTHE s,
XAE 30 mm h™' £ 40 mm h 5 FE Y RTTO EEAT /D
MR RE N B o 23 2 B 7K 0 RIS T sy 88 R P 7K T T T
REAPAE— B ZE 5, A ORI B KRR B K 1
WY T e P I, ZE AR, 0 A AE 5~16
km YEFEN . HAEJZ 2Bk, i I 00 B v
FELAH ZE 8K, 14 Pl o 0t R 7K R 400 1) R T v B A0 7
8~ 12 km YU [Fl A, 17 e Jit 104 5 4R 7K 28 48 P I T o
IIATAE 5~9 km, MEFEFTEH, ZRKEKF, &
JoSE iR e A 7K 2R 48 1 R T vy S L P e i - G
JRR, WA EEEHIBE L, i AR T T
R, TP R A 2 R TN P8 e e B Y ) | 7, )
FSCAI 1 TG R 3 1 A BE A T B E)) 300 hPa, AT
FrlEmE —MNMEERY (B4, 2004), 7t
AU, IEWREAE M R I . (R AT
BT 5 1R P AN 30 B 7K 28 48w 1R 6] 3L B 7K 1 8 K RN
T B He A 2= K &% (2003, 2005) WFST I FAKT
Bk 1998 4 7 H 20 H (fjfKk “98.7.20” ) K’k
QI BRI 11 H RGP 5 B 7K D e K N T v 5 v o

Bl 5 45 T PR RINE FE P B A7 45 25 N0 T s %
(RIZK P01, AT CASE UL 20 A B A 45 25 1R o T v
FEREDL . AT, G R i B 7 11 e K R T s
J5 Bl v i A A ) R IO s 8 s, G R i B K 4K
G F W T g 5 0 A fE 8~14 km YEHE N, =
IS 3R B8 7K P 4 R A5 3 W T s FE U 2 A fE 8~ 12
km O PRI, DR i R G R A R G S B K P RS T
N 2 A0 ATAE 4~8 kme TCIE S SR S T
WK, PSR R G0N T i B TR B X 5 B K 1
AR S N ASE G, T8 3 73 BT RS T s S 4 14 km L |
4 DX 38 06F V25 [ K E 50 mm h' DL R X, 3
N ) R R I B A B 2) it VNI (TR oS O B
B, SR TR Ry o AERRE K AR DX (1) MY T
FEAR—E R, KA 59 FR b DX X6 I 25 518 1) R T 7
o ANIRI R 7K 2R 40 000 W T i B AT A e ), [ — %
KRG A G ENW IS A %R, X5
K& (2012) FIA TRMM/PR 8L b [ 458K
i AR 2 3 1100 V9 A B 7K 2R 0 T T o 1 T 49 A1 (1) 45
AL, BPASTR] 7K 2R 8 R m]— B /K AR Ge I R T vy
FE Sy A B 22 57

HE— 20 B WA I8 2R G0 It B K RN 2 2 B K
T R PSP T AR AE (P des dy e ) ATRI,
TV A2 VY B iR I 2 o SR B 7K Ko Tt AR 7K P I T o

JEYI L 2 2 B i, AELG e i O B 7K B K R T
SRR 155 km, s JEUR R R 2K B K T g
JEE/NA 14.25 km, THGIRS R 502 2 BRI T &
FERMC T 14 km, 52 PR ZE 2 BEK TR K
T v v o i 300 B VG T AR K e R 6 Y
TSR R 5 T e B
43 [MEWMEEEELZ

BEKERZAT BT T RK = sl 1. #o M
TR I T S5 A AE . Liu and Fu (2001) @i %
1998 4E[#) TRMM/PR 58} il s 43 B W, 45 2 B¢
IKSTIRIH R B /K 3, P38 R4 e AR 8096 (1) LAY
B K ER AR AR AT . B 6 43 224k T 7 R A A e
WWBEKALE 3.5 km = AR RIFE K (Kl 6ay ¢ F
FEafEK (B 6b. d) “FRYERL G, AR
I3 BT PR U886 I T R 1 e 7 e 5 I s 88 ) AR AR R

PR K L FR R0 B K BR 2R E 8 km LA R Bif
e S AR 3G I, rhs 2 R RRARAIG, RIS AL
FR R AE A I R L B AR TS )9 A - A P AR U
FELUR, KYHE R, KRS ERAES, K
FREFASE I 2 8 km miBELL b, R L g
P i B 7 BR T BE ,  1d BH i 2 4 /K 2 ) A8 A 1 [
FER B IEOL N R TR0, R OB 3O v FA s 5
Z . MWEIHIETTEH, PRI K PR 2 B 7K o
K IO B o 1 i i, AR w2 K,
AL R R B K R R BT HE g R, K=
B AKORL 736 22 v iy 2 TV 8RR 38K T [l 25 P K Rr
THRMEAEZ KR PIRFEKEFR 2 2 KRR
g, BRoKE B RE S B i isb, E 5~6 km 9§
N2, RKEFRE L6 KL 2 = K I
BRI, ZERARARA, (A RILE 8 km DL |,
e JEL TR 98 7K i v 5 1 R e M T . AT R
VY R I L e B R A — MR R I R 48, X —
FEIEA 4.1 15487 B V8 e 10 P 7K o St B 7K B oy B
o EU i S K 5 St T LB H
44 AREEEEBEMKETMRHBES LS

T I 0] B K BR e 1) 73 A, K TRMMY/PR 001
T F 7 1) LB KRy K = AN I L, a0 T
3.5~8km. 8~12km. 12km LA I, Z351Z5] T V4
T ¥ AR g D OGS 2 B KR 2 2 B K AE AN [ 1
MR AR AN & I K R K
DUHR I T 2 Ee A Ak, DARE— 28 20 A7 9 3 1 S )
(B 7o AT R B, 8 R i R e J i K 3
ST 3.5~8 km iy B2 0 [ 4 7K e A2 b T AR K 11 T 22



X AR F 39 %
256 Chinese Journal of Atmospheric Sciences Vol. 39

31°N

32°N
30°N

21°N
29°N

30°N
28°N 29°N

105°E 106°E 107°E 108°E 109°E

31°N1 (¢) m

30°N 8751 - 10000
7501 - 8750
6501 - 7500
5251 - 6500
29°N = 42515250
= 3001 - 4250
= 1751 - 3000
= 0-1750
28°N
105°E 106°E 107°E 108°E 109°E
31°N 1
m

30°N 1 8501 - 10000
7501 - 8500
6501 - 7500
5501 - 6500
29°N 1 = 4751 - 5500
# 3751 - 4750
= 2076 - 3750
= 0-2075
28°N 1
10SE  106°E 107°E 108°E 109°E

5 TRMM/PR BN PR IAIEK (250D Mglsiislek CHBD R

= 13501-15500 32°N{
= 11751 - 13500
= 10001 - 11750

31°N+

30°N+

29°N

32°N
= 12001 - 13750
= 10001 - 12000

31°N 1

30°N 1

29°N 1

(b)

v B AR 3o .

104°E  105°E  106°E  107°E  108°E

(d)

m
[ = 13001 - 14250

- = 11251 - 13000

-
hﬁ- " w® |* 10001 - 11250
; - , ‘ 8501 - 10000
5
7501 - 8500
f* - 6251 - 7500

.

5251 - 6250
" 4251 - 5250
. = 3251 - 4250

o)

= 1751 - 3250
= 500 - 1750

104°E

105°E 106°E 107°E

m
= 9751 - 11500
= 8501 - 9750
7251 - 8500
6251 - 7250
5501 - 6250
4751 - 5500
“ 4001 - 4750
= 3251 - 4000
= 2001 - 3250
= 0-2000

104°F

1o SE PRI 3 A«

105°F 106°E 107°E

(a, b) BPEK; (v d) WHHBEK: (en D EBPEK
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