5543 55 1 NI Vol. 43 No. 1
2019 4 1 J] Chinese Journal of Atmospheric Sciences Jan. 2019

WAL, BROHE, DRMY, 5. 2019. PRNA 200 [ BE R R U R T LA IE I B BT ST (], RURIE, 43 (1): 171-182. Hu Jiaying, Yin Yan, Chen
Qian, et al. 2019. A numerical study on the vertical transport of tracer gases at different altitudes by deep convective clouds [J]. Chinese Journal of Atmospheric

Sciences (in Chinese), 43 (1): 171-182, doi:10.3878/.issn.1006-9895.1804.17290.

AX MR AE S ERESKEERERIER
HEBRHAR

HEL R KfE AR

B R S DR 2 RS K E R IE 5745 U R T b/ b AR RIS 2 KT STRE %, Biat 210044

B E RS R SRR T 2014 45 7 7 30 [ R AR T7E 220 NS 9 — R 12, BF
T B XA [ o P TR B S AR B S A Ve . S5 R3E N, R = REM B, 58 LA RS = W=
TR S ) %, X2 PRI IS R R K AT S ANV TR A S S R, IR
ARIAE T 3E— 20 3% Z R ER SRR 70 A . )2 R B UAS W] ) Bk e ez B, oo it 2 v B R i
Ak (2.1~4.5km, 4.5~7.5km Fl 7.5~10.8 km) FJ[n] Bk /EH S ZREESA (0~2.1 km) BITTHRAH 2 .
B, R 11~13 km BREESAE 4.9%K FIEHZE, 6.3%K[H 2.1~7.5 km, A6, 3T ZREE SRR IR R
SFRLHIK TR R = MR 5 R hys Yok B = AR IX . P52 R AT 2.1~4.5 km fRES AT
YA RITHE, TR R B B S BT, BRI PR RIS, bR R
B (10.8~15km) JGiEHmZE 2] 6 km LR,

KR R BEEE RESAE

XEHRS 1006-9895(2019)01-0171-12 HESES P426 XRAFRINED A
doi:10.3878/j.issn.1006-9895.1804.17290

A Numerical Study on the Vertical Transport of Tracer Gases at Different
Altitudes by Deep Convective Clouds

HU Jiaying, YIN Yan, CHEN Qian, and HU Hanfeng

Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters/Key Laboratory for Aerosol-Cloud-Precipitation of China

Meteorological Administration, Nanjing University of Information Science & Technology, Nanjing 210044

Abstract A cloud model with gases transmission process is used to investigate the vertical transport and redistribution
of tracer gases at different altitudes in a deep convective system, which occurred on 30 July 2014 over Chuzhou, Anhui
Province. The tracers were efficiently transported upward by large vertical velocity from their initial layer at the cumulus
stage. The substantial entrainment and horizontal inflow in the mid-troposphere brought the tracers outside the cloud into
the convective core region, and the distribution of tracers was further affected by the convective cloud. The tracers in
each level could be transported upward to the upper troposphere, and the contribution of mid-tropospheric tracers
(2.1-4.5 km, 4.5-7.5 km, 7.5-10.8 km) was comparable to that of boundary layer tracers. For instance, for the tracers that
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were transported to the altitude of 11-13 km, 4.9% and 6.3% of them were originated from the boundary layer and the

mid-troposphere (2.1-7.5 km), respectively. Furthermore, the tracers at 0-2.1 km could be transported to the side of the

cloud, bringing local pollutants to the surrounding areas outside the cloud. The tracers between 2.1 km and 4.5 km

altitudes could be transported downward to the boundary layer, generating new local pollution. The downward transport

of tracers became weak as the altitude of tracers increased, and the upper troposphere tracers (10.8—15 km) could hardly

be transported down to 6 km altitude.

Keywords Deep convection, Vertical transport, Tracer gases
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Fig.2 Vertical cross sections of radar reflectivity (in dBZ) at the mature stage obtained from (a) observations and (b) simulation
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