537 %5 5 NI Vol. 37, No. 5
201349 H Chinese Journal of Atmospheric Sciences Sept. 2013

X, POBTES, SKONHR, 252013, G “Z2957 (KRR & KT E S R R RER I TS (7). KR, 37 (5): 1025-1037, doi:10.3878/j.issn.1006-
9895.2013.12134. Liu Jia, Shen Xinyong, Zhang Dalin, et al. 2013. Impact of typhoon intensity on the development of a pre-Tropicl Cyclone squall line [J].
Chinese Journal of Atmospheric Sciences (in Chinese), 37 (5): 1025-1037.

aR “Ei7 /Y5 E X 8 KUATEb gLz
& IR S MBI 5T

XE RFE ' OKAM® HwE RHEE'
1 MR fE B TR A SR ERMILEBE I E LIS, FaL 210044
2 2 RS ARG E RN E R, S5 1 L 22 20742
3 E KA %P, bt 100081

B OE 0200548 H5H 16 (UTC, TR % 6 H 00 K&K — U & KR H R 1 FEsE4T T B,
SMTRM: GHTPOLRAE REA G KN &2 (8 IR R A . & KON IR IR G T Pe L i FE4R A T R 41, 55
MRS SRS T IR, BRI ANER e PRBE 77 A K B AT R RE LA SR I bR R A, AU 150 4 1) s it
AR ZUR TR TE B BTRELE o BRI I 65 i ME 2 AR LU v 405 FE R s M2 1M A8 R i fE /)N, (FL: B R R I
2B SN, HEMAGEREE N SURMRE SRR & XORBEGE, L& T MLk Rl
kSR, Bahd g, EakmEK, mERIRESEENYIEE R, ART &Rk R, 75
GHTREZE R e E, (RS EERYIR Rk, AR T G AL 4ERE, I AR SRR, FIE
W T,

KR AREY ARk R EERUIA SRR U

XEHRS  1006-9895(2013)05-1025-13 hESES P44 XEAFRIZAES A
doi:10.3878/j.issn.1006-9895.2013.12134

Impact of Typhoon Intensity on the Development of a Pre-Tropical
Cyclone Squall Line

LIU Jia', SHEN Xinyong', ZHANG Dalin®, XU Yinglong®, and BI Mingyu'

1 Key Laboratory of Meteorological Disaster of Ministry of Education, Nanjing University of Information Science and Technology, Nanjing
210044

2 Department of Atmospheric and Oceanic Science, University of Maryland, College Park, Maryland 20742, USA

3 National Meteorological Center, Beijing 100081

Abstract A severe pre-TC (Tropical Cyclone) squall line that preceded Typhoon Matsa (2005) was investigated using
the non-hydrostatic “Weather Research and Forecast” model. The results showed that this pre-TC squall line formed in
the moist transition zone between the parent TC and a subtropical high. It was found that Matsa may have contributed to
convective development in the squall line by producing conditional instability and enhancing low-level moisture
convergence, leading to the organization of the early discrete convection into a linear rainband. Although the pre-TC
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squall line caused fewer surface pressure perturbations at its mature stage than is typically observed at mid-latitudes, it

exhibited stronger moisture convergence in the boundary layer and a larger area of inflow in the mid-troposphere.

Sensitivity analyses showed that stronger TCs give pre-TC squall lines that are longer lived and faster moving, with more

intense rainfall. The results showed that a stronger TC tends to produce more low-level vertical wind shear in the

transition zone, which favors the organization of early discrete convection into a squall line. However, low level vertical

wind shear in the vicinity of the pre-TC squall line decreases when the mature stage is entered. This, in addition to the

likelihood of a reduced low-level moisture supply, appears to be one of the factors that is unfavorable for the pre-TC

squall line being maintained.

Keywords Typhoon Matsa, Pre-TC squall line, Low level vertical wind shear, PV (potential vorticity) inversion,

Sensitivity experiment
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Fig. 10 The simulated temperature (shaded, unit: °C) and Q, (contour, unit: 10~g kg™') at the surface: (a) 2000 UTC 5 Aug and (b) 0100 UTC 6 Aug in
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