94155 1 NI Vol. 41 No. 1
2017 4E 1 H Chinese Journal of Atmospheric Sciences Jan. 2017

Y, A, BRAE, A% 2017, YDAV IR R UKAZO I 5 i X — Ik 22 B AR TR iR I X B K B SUARD B R S A BRI ST (9], KAURE, 41

(1): 15-29. Wang Yu, Yin Yan, Chen Qian, et al. 2017. A numerical study of the effect of aerosols acting as ice nuclei on the precipitation and microphysical

processes in a multi-size convective storm occurring in Aksu in Xinjiang, Northwest China [J]. Chinese Journal of Atmospheric Sciences (in Chinese), 41 (1):

1529, doi:10.3878/j.issn.1006-9895.1605.15246.

DR RIERAEA KX F e 7t X —R & R REY

1

o X7 it XL 2% P 7K K B4 38 i 32 22 i 7Y
HEBRUAR

I 1 2w el
EW ORHE OKE I OHE

U RO R TR (A ORI — 5 Mok T TR %, T 210044

2 IR R VAR N TRMRIDAE, BEARFF 830002

E K DeMott UKIZR B ZH T 5 I N2 WRE R SEREAS S, A0 1B Sl o 3 M DX — U 22 A AR TR i

FAEE, FERE SRR A A NI KA, X2 sy B 4 K R0 B K AR A RS M AT T e
WEFS LT, AR IR IR SRR AD ARG T SEINUKAZ AR BT B K ot sl BESE ), I Bk b
FBREKGATRAK, HRFBEIKRFHB BRI T AR 544 T IN (Iee Nuclei) Y¢S5 1938 i /K f ATy
IR S VR A U RO FE A i R IR B A 0, G rp 5 (10 T2 SR RO S AR AR, T kg 2 SR T VKA KL T
W%z, IF HAEE SO R4 TN IN #AE A B ROk BE s n, - ROBE D

FEBRIA SRR OBTEE WRF B ki 2k

NEHS  1006-9895(2017)01-0015-15 HESES P426 SCHRARIRED A
doi:10.3878/}.issn.1006-9895.1605.15246

A Numerical Study of the Effect of Aerosols Acting as Ice Nuclei on the
Precipitation and Microphysical Processes in a Multi-size Convective

Storm Occurring in Aksu in Xinjiang, Northwest China

WANG Yu', YIN Yan', CHEN Qian', WANG Xu’, and XIAO Hui'

1 Key Laboratory of Aerosols—Cloud—Precipitation, China Meteorological Administration, Nanjing University of Information Science &
Technology, Nanjing 210044

2 Xinjiang Uygur Autonomous Region Weather Modification Office, Uriimgi 830001

Abstract A multi-size convective storm occurring in Aksu region in Xinjiang, Northwest China was simulated using the
Weather Research and Forecasting (WRF) mesoscale model, which includes the parameterization for the concentration of

ice nuclei proposed by DeMott et al. (2010). Sensitivity tests have been conducted and results were compared under
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different background conditions to investigate the response of cloud microphysical processes and precipitation to changes

in concentrations of ice nuclei. It is found that the increase in concentrations of ice nuclei under the background aerosol

condition and dust condition has little influence on rainfall rate in central area of the rain region, but has a significant

influence on the regional distribution of the rainfall. The mass and number concentrations of ice crystal and snow particle

increase obviously with the increase in the concentration of ice nuclei under different conditions. The main source of

snow growth is the deposition of snow. The main source of graupel growth is the collection of supercooling cloud

droplets by ice phase particles. When the concentration of ice nuclei increases in the background aerosol condition and

dust condition, the number concentration of graupel increases but the graupel size decreases.

Keywords Convective storm, Xinjiang, WRF model, Ice nuclei, Multi-size
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Fig. 1 (a) Model domains; (b) geopotential height (black solid lines, units: gpm) and temperature (red lines, units: °C ) at 500 hPa at 1400 BJT (Beijing time)
13 July 2012; radar combined reflectivity at (c1) 1556 BJT, (c2) 1607 BJT, (c3) 1618 BIT, and (c4) 1629 BJT 13 July 2012 (interval distance between the radar
circles is 30 km); simulated combined reflectivity at (d1) 1800 BJT, (d2) 1810 BJT, (d3) 1820 BJT, (d4) 1830 BJT 13 July 2012
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Table 3 Source and sink terms of raindrop and their microphysical processes conversion rates
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Table 4  Source terms of snow crystals and their microphysical processes conversion rates
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Table 5 Source terms of graupel and their microphysical processes conversion rates
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