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Comparative Analysis of Convective Initiation on the Lee Side

of the Tianmu Mountain

SU Tao DONG Meiying YU Zhenshou LI Yuejun

Zhejiang Institute of Meteorological Sciences, Hangzhou 310008

Abstract: Mesoscale observations are used to study cases of severe convective weather that occurred near
Tianmu Mountain in subtropical high synoptic situation in order to understand the impact of Tianmu
Mountain on convective initiation (CI). The results show that, when Zhejiang Province is at the edge of
subtropical high, the low-level flow is southwesterly and the Froude number is low, the upstream flow
passing over the mountains forms a convergence line at the lee side of Huang Mountain and Tianmu Moun-
tain, which factors CI in conjunction of thermal conditions. The thermal effect of the mountain causes cu-
mulus clouds above the mountain area. The distribution of the cumulus clouds is consistent with the orog-
raphy. Meanwhile, a belt of cumulus clouds forms at the lee side as a result of the convergence line. The
convergence line extends tens of kilometers, and the direction changes with the ambient wind direction.
Convective cells are initiated at the western end of the convergence line near the mountain. This suggests
that CI may occur when the thermal-forced cumulus clouds move above the convergence line and continue
to develop. In other words, thermal and dynamic effects of the mountain trigger the CI together.

Key words: Tianmu Mountain, convective initiation, convergence line, severe convective weather

* WITLAE KR H ERHLIH (2017QN05) (WL AR BHLTHRI H AU H (20172D04) Wi VL4 BHE 1R 5 H (2017C03035) R 48 AR K IR R,
SR B ) BT 3k 42 B /EIUH (QYHZ201611) 2 [W] %% 1)
2018 4F 12 A 25 HUghks: 2019 4F 6 A 5 HiB &R
W —AEH IR EE SR X I R AL W MBI 5T Email : zjusutao@qq. com



el g VESE WL R B LD R R R i A9 B X BG4 A 159

5l

hfll

M AT LA i B A ) B gl X B L R
XU A R A R A R A AR K L 52 B 30 [ 7
TR B R TE (AN AR S5, 2004 5 BR 52 52 55, 2006 5 B
HE%E 2007 3 8% T 48 2. 20083 2012 2% ¥ 46 %<, 2000 ;
MRS 5555 ,2010 5K X 55,2014 5 E I FESE, 20185 Fu
et al,2019) 1yt 3= 258 5 #1T A3h J 48 A fih e 5
AL Y PR KB B Bl ) i P ke AR T
21 PR B XU S I AT 3 R SR I 5 2 R A XU
S5 5 B8 I TR 1) AR ) R Bl g 5 R AR AR 2 (Crook
and Tucker,2005; Demko and Geerts, 2010 ; Soder-
holm et al,2014) . #Jy 1 FIE i B9 b 3 IKUAE 1L T
TEA AR A DX A AT 7 A B B0 ROEE X I &
585 A7 AE B 5T R B S DX 2 D B B X
(Banta,1984) . #JE /9 3l Sy 45 F £ 2200 bR AR A
I AR AEA [F) 2% 4 T € 3 5058 3 1) 13 D0 A /) (.
HAB AR M, 2006 5 F G L AR [ 58, 2017) , X fih
BRI R AN [ 40 O A TE 3 46 TH A
T XU i % 6 (Smith, 1981) , M T 14 BHL % 7E
Fa] 78 1L 5 % & %) i (Pierrehumber and Wyman,
1985) , MU 51 19 G it 7T A8 111 J5 B A7 s 47, I HL
LRULIE WA R G R8G5 T U Y B 7K (Mass, 19815
Szoke et al, 1984 ; Wang and Tan,2009),

AN [R) B AR AN [R) R A1 37 R R 3 90 4k (con-
vective initiation, CI) ¥ 52 Il 22 % R K. Banta and
Barker Schaaf(1987) F| ] LA WERB EE T 753 1113
X 2 B AR W) 6 00 GE T R B 2 AR R
Z AT Ik R OF B AR BB S AT KU A
%, Tucker and Crook(2005)F) F FEAE AL X EBH T
POER SR 1938 KR 5 S T8 50X F 342 19 )i
B 24 AT X 5 3 AT I g B 7 AR W .
Wang et al(2016) 43 #7 7 — Uk A 45 51 BE 19 75 56
283k IR L IR i S of O B 3 A L A RO iR R b
PR A | Ll KUY ZE T8 AR e Ll KU
ERIALNIE R R OR 2 R i AR I & oy R e DL 1 £
Ao b I 5T HE— 2D A B T TR An el 5 e B
TR BRI DX o B % R 1 Bk T X 1 9
F18) BEL A 0T T 3 7K IXC 118 e 7 3 Wk A 40 o A D (2 55
2018) 54 p b JE Xk 4 5 £k 1 BELRS 4 FH AT LA 5 4
B X B W (E R4, 2017) s 518 1 I £ R iif e
TG T AL i R ) BB DAY A T B KU e T

14 24 47 G R A R E A1, 2019) 5 & 185 59 3 % 1 BHEL 24
R RE % AR 5 XU B R XK A% o a0F T R I B N
I3 A CBEFR IZETE, 2016 5 BRIR 45, 2017)

WL Y 2 2% T AR T A 1 R Lk T R
VR WP AL Y K B L Bk LR 2 R R UL
REK I — K2, xS AR 8 o 58 & 3. B 10
FIRH LA b T %o 300 X35 % T A 34 e AT 5 90 %6 LU
b GRIBRAE1994) . 76 5 KU MR i VLA 1), b X i
VL6 KRR /Kt 5 A B S A e 1 R 2 3 e 5 X
WA TH A F A A K R 3 0 (7R g 45, 2007 5 T AL B
20145 B AL, 2017) . BB G 4R U IR
B LKA R [ ¥ b A VA T TR I L B L 1L AR
BN N R (Zhang et al,2016) ., LAAEBFSE £ S
5 T Hbu B e 7 Y2 W 4 4 e 1 6 B 51 R CT
M ALER , JEHE K B L OB 1R M OEF ST IR R £
W,

35 7 WL S TE IR 32 B = R (LR
{7 Bk Bl D S W o B0 R X I 20 R T R %
492 J 58 3T » Ml 55 P e DL TSR S 2 1 ELAAR 7
o X SR A Y fih & B2 AL A Ll H AR L X I
B CTHLE A BF 55 A B T i ik S s i 3 K A< T
WK, ACFHRNE DESE . FIE. A 3
25 AT AT ERERT EE 4 = A LA 35K P o M
Al 2 2 P K SR L Wb e CT i sk

L Aoy

L L 343 A (B 1) AT WL b 3 3210 ik
K H ik TR AR B R A K H L L bk P TE R P e
TET 3 0 55 B LU A B LA TR Y I A A
REVr—ARdbE m . K H o kg 32 i (B =
fabniE. AdbmE) FEA RXKHILEHEERHE SR
KED) EAR GV KB ILAE, X8 205K 7
1400 m LA b o fi i WA T B 0 L V4Rl 1787 m,
Ll 5 R H ik Z (8L A 25 T 31T . 41 40 B8 % 1L
K o H AR

0 B R B BN IR R A — S e 2 R
(VP ZAR 45, 2011 BRI & A8 T B 2= Rl i v b
%k, 2017 4 7 H WL B AR 2 6 K2 m . @l
R AR E WL T @S v e AR E T s K E
VIR N ZRTHREK 4 A a] DL 1) 7 H B K
TEVR I XA — A KA G BR T WY I b XA %
KWL EE N S — A BE KO FRE LR



160 A % 546
(a) g m m
31° N+
L 500
= 3 1500 150
14 o 400
: Lo & A o+ | 1200 -
B i %@‘ 58448 58457 " 300
;T: 800 250
; 200
P 500
7#»"\_‘,@&?‘ v - ~
Fe i A 130
o “ g 300 100
@;ﬁ’- £8 50
29 1l d*:ﬂ‘ :
et ¥ WEE &
118 119 120°E
BT Caordb it o3 A (52 g MU 8 1 5 B 6 I3 i 5 BRI 5 43 3] 3 78 IXUJBE 4 il W4 25 il

AT B AL ED L (b)2017 48 7 J] WL b X B RE K it (52 5 206007 4E - L H i 3 LD
Fig.1 (a) Topography of northern Zhejiang (shaded: height of topography. Black dots, squares and

plus signs denote the locations of wind profiler, sounding station and radar station, respectively) ,

(b) accumulated precipitation in July 2017 (shaded)
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Fig. 2 Composite radar reflectivity of Hangzhou Station at 12:31 BT 14 (a), 13:44 BT 14 (b),
14.30 BT 15 (¢), 15:09 BT 15 (d), 12:12 BT 18 (e) and 13:08 BT 18 (f) July 2017

(black triangles: the main peaks, black stars: the CI locations. The same below)
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Fig. 3 Geopotential height (solid black contours, unit: gpm) at 500 hPa, wind barbs (unit; m+ s ')
and relative humidity (shaded) at 850 hPa at 08.:00 BT on 14 (a), 15 (b), 18 (¢) July 2017
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Fig. 4 Skew T-logp plot of Hangzhou Station at 08:00 BT on 14 (a), 15 (b), 18 (¢) July 2017
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Table 1 Sounding parameters of Hangzhou Station at 08:00 BT
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“7 147 1662. 2 —206. 9 869. 9 715.6 36 52 9.8
“7.15” 1581. 6 —269.5 884.0 665. 3 25 45 5.1
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Fig. 5 FY-2G high-resolution visible satellite images at 10:00 BT 14 (a), 12:30 BT 14 (b),
10:00 BT 15 (¢), 14:00 BT 15 (d), 10:00 BT 18 (e) and 12:00 BT 18 (f) July 2017
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Fig. 6 Surface streamline and station elevation (shaded) at 12.00 BT 14 (a),
13:00 BT 15 (b), 14:00 BT 15 (c¢) and 12:00 BT 18 (d) July 2017
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