5540 %55 4 1) NI Vol. 40 No. 4
2016 4£ 7 Chinese Journal of Atmospheric Sciences Jul. 2016

TR, Tk, PR 2016, LRI R PREE T BRI ARSI, [J]. KSFHE, 40 (4): 689-702.  Zhang Jianjun, Wang Yongqing, Zhong
Wei. 2016. Impact of vertical wind shear and moisture on the organization of squall lines [J]. Chinese Journal of Atmospheric Sciences (in Chinese), 40 (4):

689-702, doi:10.3878/j.issn.1006-9895.1505.14337.

ME L 2B 2 1033 32 X IRt 2 XL 2 F7K R BY Ml fz

ka®E " FekF? 4t

Ll e, K 410118

2 W AU TR R AR 2 BT 6 MBI R, H T 210044
3 MRS BL RS R G BE, MIAC 211101

4 F R RPER B PR A HH T S8 0%, # At 210093

# ZE ORI ARPS B e K AR R R FEEEA T BRI IRES, THE TR E IR T B XA FUK 42
A, RELE P FR AR R 70 AR S AL 5 RGO B R . DFAUR I, REE R R I3, gl
IRV B AR, R R SN T B IR R S5 AP B 37 00 A e A2 254k, AT IR 22 48 A 3805 IR IR 41 234k 3
FRRRELE R R o 2 TIRZ BB 2 B A AR KR ZE R M BUR IR IR 7L R B, G2 PR 5T 2 H XD A8
K Gl W, FeLFiigts Cl), AihEmvEECR S 2 R EE S B TE (585D, MRS
PREERE BAE RITD. AL, MACZAKVEE I QR N, SSEERE SR Z KR G, TR RRg
HRBIE L Gld), ZEEEBIIE W RIS AN, FeZ R G XS EER R 0T 20 e (CAPE) K
RN, BTART IR SR IE TR (k9D o 2KV KR E AR R, SO th BT B it 5 vh 2
SR SNy AP NT(TD A )

KA MELk  BEER A AEEEREADIE KK

NEHS 1006-9895(2016)04-0689-14 PESES P46 XEkFRIREE A
doi:10.3878/j.issn.1006-9895.1505.14337

Impact of Vertical Wind Shear and Moisture on the Organization of
Squall Lines

ZHANG Jianjun"? WANG Yongqing’, and ZHONG Wei*

1 Hunan Climate Center, Changsha 410118

2 Pacific Typhoon Research Center, School of Atmospheric Sciences, Nanjing University of Information Science & Technology, Nanjing 210044
3 Institute of Meteorology and Ocean, PLA University of Science and Technology, Nanjing 211101

4 Key Laboratory of Mesoscale Severe Weather (Nanjing University), Ministry of Education, Nanjing 210093

Abstract The redistribution of physical factors and its impacts on the intensity of squall lines under the influence of

W B 2014-12-12; METRHAREE 2015-07-07

fEZ RN skd%, B, 1989 A, Wi-Eifsid, FENFHP LM, E-mail: zhangjj_nuist@126.com

BIEE  BWES, E-mail: wzhong_vivian@126.com

FYA  EEKE SRR R (973 10D TUH 2013CB430103, [E K HARPAIESINH 41275002, 41230421, VLI kL BARFL RS

KBIH 14KJA170005, VLI “333 2R AABIR TR TH, RKERTEFE LR EITBRE (2014LASW-B08)

Funded by National Key Basic Research and Development Project of China (973 Program) (Grant 2013CB430103), National Natural Science Foundation of
China (Grants 41275002 and 41230421), The Natural Science Foundation of the Jiangsu Higher Education Institutions of China (Grant
14KJA170005), “333 High-Level Talent Development Program” in Jiangsu Province, National Key Laboratory of Disaster Weather (Grant
2014LASW-B08)



PN S

690 Chinese Journal of Atmospheric Sciences

40 &
Vol. 40

low-level Vertical Wind Shear (VWS) and moisture content are examined through two-dimensional idealized simulations
with the ARPS model (the University of Oklahoma’s Advanced Research Prediction System). It shows that the
redistribution of momentum, heat and moisture during the evolution of squall lines leads to the change of inner vertical
circulation and the configuration of perturbation temperature and humidity, which affects the organization of deep
convection and the intensity of the system. The results of sensitivity tests of low-level VWS and moisture content show
that increasing (decreasing) the low-level VWS decelerates (accelerates) the propagation of the squall line, and makes the
connection (separation) between the mid-level upward current and the new forced updrafts at the front edge of the cold
pool, which corresponds to the intensification (weakening) of the squall line. On the other hand, increasing (decreasing)
the low-level moisture content results in an increase (decrease) of moisture delivery from the low to middle level, which
enhances (weakens) the mid-level latent heating and upward movement. Energy analysis indicates that the low-level
moisture change influences the release of Convective Available Potential Energy (CAPE), and the intensity of the new
convection. The combined effects of latent heating and CAPE released from low-level moisture change also affect the

squall line intensity through exerting an influence on the organization of the upper-level upward currents and the new

forced updrafts at the front edge of the cold pool.

Keywords Squall line, Numerical simulation, Cold pool, Vertical Wind Shear, Moisture
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