9539 % 5511 M A, % Vol. 39 No. 11
2013411 H METEOROLOGICAL MONTHLY November 2013

Vel W R 2 0 L B T A AL 2013, 28 L T X — W R b R e A AR B0 A T B B L4 . A4, 39(11) £ 1393-1401.

= Wz X — X B i smbE KT E S N 1EH
R BEREP S

AmA EFET ATN RER
1 LWAREA LR, 5 250031
2 WREFAKE.HFHE 250031
SHERFRAMFFIK . E AR 210093

T’ ZE: SrEbhaf 2005 4F 9 H 2 H & E1E T T SRR EE A — WK 28 1L 15 KU U X5 4 K 2 T A R (438 mmy/7 b)) F T B 1

SA FIE TR WRE H RBEBUE B TR, 400 7 28 10 il X e & i 5t i )2 HAIRE KRR sh frad 8 e Kt B RE R &
R TF R T MUY SURPE A R . S5 R R 202 IR T B AR AL 2 S Il K I R L oK SE T 1) R A BE N

T T 7 1) 45 3 4R T AT 6 2% LU T X)) 2 R DX RO TR B v S R R S8 T A RN EE 7 P Bl X, T A A A A IR B g

H5RRAG A X ILFAE R fl &z 1 X XS 3l 368 A 19 X I R G R M4t R, SR MR I 1R AR 2 K g A

JE 375 Ak, 1E T S i A T I e R K DX i R LK 32 RN Y 19 43 A TG BH S

KRB : R oK, HOTE . MR A P

hESES: P35 MNHEAFRERRD: A doi: 10.7519/j. issn. 1000-0526. 2013. 11. 002

Numerical Simulation Analysis on Dynamic Effect of

Taishan Mountain Terrain on Local Severe Rainfall

YAN Lifeng' CHE Junhui®*?® ZHOU Xuesong® MENG Xiangui’
1 Shandong Meteorological Bureau, Jinan 250031
2 Shandong Meteorological Observatory, Jinan 250031
3 School of Atmospheric Science, Nanjing University, Nanjing 210093

Abstract: An extremely heavy rainfall event (435 mm/7 h) that happened in Guolou Town behind the lee-
ward slope of Taishan Mountain on September 2, 2005 is simulated and analyzed by using WRF mesoscale
numerical model data and the Jinan SA radar data, and sensitivity tests are carried out to study the influ-
ence of the terrain of Taishan Mountain in central Shandong Province on the dynamic process of atmos-
phere in mid-low troposphere. The results show that because of the effect of Taishan Mountain, the north-
east airflow becomes circum-mountain airflow in the horizontal direction, and is lifted in the vertical direc-
tion. The quasi-permanent convergence zone of the circum-mountain flow and gravity wave disturbance
zone are formed near the torrential rain area in the lee side of Taishan Mountain and triggers the severe
convection together with the convergence zone of weather system, driving the severe convective system in-
to this area intensify and maintain. If the terrain was changed, the wind field and divergence field in low-
level could get weakened, affecting the location and the intensity of the extremely severe precipitation, but

not having distinct impact on the distribution of the main rain belt.

x NERPEAT I (RO BHIFE T (GYHY201106010) % Bl
20124 9 18 HUYkHi: 20134 1 J] 14 A= Ha
B AER IR, EZNFE K EFEMER A, Email: ytylfl@126. com



1394 A

% 939 %

Key words: local severe rainfall, topography, numerical simulation

1 5

Y 7 2 & AE TR R I E R C 245812
AR (M35 1F , 1956 ; Chen et al, 2001; Maddox et
al,1979; Malawer et al,1997; Lin et al, 1983 ; Z 9%
MESE, 2012 Al FE S5, 2011 5 W] SCAE 45, 2012) , TR
AT AN KRG 0 fih & B R AL UL () B
A RAS R KRG8 88 5 DA S i KRR RS0
R 8l 4% . B AN R Mo T A B 4 7= A AN TR 1 3
b AR S DT XS 2 W S M ML N ) . — Bk (B
WEE - 1980) HuJE 1 3 X\ Bk B 3h g B B BEARE R T
DA A5 300 28 T 9 20 RNk 6 TE T, 3 3k 7 AR K 3
M RRBET A A B 2 K& AT L kG KU ) A
GiihFSL, Sy —J5 i MU 1 1 AU A R AR R R
REWMRAEKEAEEZW, Xk, H 2 [ REAR
6] s AAE B A58 0] 43 S P28 (45 0, 1956) : — 2R
KR EE LG (A4 B, 195723 1957b; $40F,1957)
AN RARSCUHB MR G o — /N ROBE 3% (AT AN
R B HAERD . KA am 5/ 3 E A 25
BAEH (B EFE2E,1991; Queney, 1948; Chen et al,
2001; Hong et al, 2006; Kain, 2004; T 1~ ifF &,
20105 5K 58 [E 4§, 2010 %r Hg 4 55, 2005; 4 B .
1989 s AR 555 . 1988) , Ui B8 L i, 78 Ll Al 1l 5 A
N 75 1) i 50 0 A AN TR) s 43 36 BSOS [ 1) 22 s
By BRI 6T R 7K 18 5% ) A [) 5 1P A — 52 5 B 19 < 3 i

(a)
37°N 4 ~ . 9
P AVQ N
. ZA/F\W
36
15 504°
PO
350 o
25
/ﬁfﬁ
34 1 ‘ ‘

115 116 117 118 119°E

L AT 7 LS T E B I 3 F s s RUBE 1) 2 3 15
A AT DA R S U R R = MR . 2T
BN RIS i b DX R b 22 W 394 W AR5 T I R AR
BRI 7 7R X 7 L IR BER A £
UGB By B2 55, 1990 5 3t ik - 1994 5 AR [R5 . 1999)
AL LLAR Hh 3 R e A8 A 28 1 L DX CE R L T
P 1545 m)J&— R IRSL 1 1 X iz A 2 & 586 i R
SRR HIE XHRZ RN/ INRE RS KA VK
' EASE R AR B, 2005 4R 9 A 2 HILAA
£ 7 M X BT — YK R M R K R R L B I
RERREEE 20 DRGSR K B 285, 7 h K&
ik 438 mm, Ifij J& [ HAh £ BRE KON 2 10 mm, Jb
R K A 7 Ry b 5 L K R 8 9K R B R L R 2 ) (1]
KRBTl E AR, R R R WA
TEZE 15 KUBE T 7 X . 28 1 M T8 6 5 o 4 P o] 2
LR FATR K 2S8R . A SCR T R SA Tk B
BRI WRE o RUBE R BBkt 20 B 1 28 1 1l X
Hi T BT 3 B X L )2 IR 2 KA BN I R B HERT 2
A RUBE R G 5% Wi A S O X b TR Ak B AT 8K
(BI04 7% 3 Hi R % W Al RG22 1 s

IR UR Y

200549 H 1—2 H&EVE E LR E N LI
B R 7K 2ok B2 BT TE B B 7K IX 5L A R 4 A (I 1a) o T
W E 22 B0 B K AR T 5 mm, {H A 34 IR Y

80
(b)

D
(=]

MifE/mm - h!
S
o

553
[=]

04 05 06 07 08 09 10 11 12
ALl

Bl 1 (2200549 H 2 H 02:00—12:00 WL M & 5 7 (B . mm, B 52 4 FE /K 5 =250 mm 1y
X3, S SRR AL B - (b) SRR TR T8 A I /DN ik 22 B e /K B B 1) 728 16 (LA - mm)

Fig. 1 (a) The observed rainfall (unit: mm, the shadings are for the areas =250 mm. the sign

+ shows position of Guolou Town) ,(b) the change of hourly accumulated precipitation measured

by the radar in Guolou Town (unit: mm) during 02:00—12.00 BT 2 Spetember 2005
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Fig. 2 The wind field (unit; m + s '), potential height field (solid line, unit: gpm), pseudo-equivalent

«s DL (DIH 2 H 04:00 TEEK,

potential temperature (dotted line, unit: K) and convergence center of water-vapor flux divergence
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+s ') at 500 hPa (a), 700 hPa (b), 850 hPa (¢)

at 08:00 BT 2 Spetember 2005, the satellite cloud image at 04:00 BT 2 Spetember 2005 (d),

caculation domain of WRF model (e)

(circle: position of Guolou Town, triangle: position of Taishan peak)
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Fig. 3 The simulated rainfall (a, unit: mm, circle: position of Guolou Town) ,

the change of hourly accumulated precipitation (b, unit; mm) at the largest

rainfall grid of model during 02:00—12:00 BT 2 September 2005
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Fig. 10 The schematic diagram of the impact
of terrain on the local extremely heavy rainfall
on 2 September 2005
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