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Liu X L,Zhu Y,Meng C L,et al.,2019.Numerical simulation of the influence of cloud condensation nucleus concentration on a hail

cloud in the Nanjing area[ J].Trans Atmos Sci,42(6) :936-943.doi;10. 13878/j.cnki.dqkxxb.20180203001. (in Chinese) .
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Table 1 Simulation experiment design
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Fig.1 (a)Nanjing radar station at 0900 UTC on April 28,2015 combined reflectance ( unit;dBz) ;radar maximum reflectivity (u-
nit;dBz) at 0900 UTC in the model simulation; (b) T1 scheme; (c¢) T2 scheme and (d) T3 scheme ( the black line is a

vertical section line)
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Fig.2 Accumulated precipitation from 0000 UTC to 1500 UTC on April 28 (unit;mm) ; (a) Fusion data derived from the China

Meteorological Observatory Station and CMORPH hourly precipitation; (b) simulation results from T1; ( ¢) simulation re-

sults from T2;(d)simulation results from T3
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Fig.3 Curves of simulated regional hourly precipitation

over time under different schemes( unit: mm/h)
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Fig.4 Variation curve of the sum of the mass mixing ratio(unit;kg/kg) of the hydrogel particles in the simulation results over

time: (a)cloud; (b)ice; (c)rain; (d)snow; (e) graupel; ( ) hail
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Fig.5 Variation of mass-weighted average density (unit:kg/m’) of ice-phase particles over time:

(a) graupel; (b) hail
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Fig.6 Graupel density fill color chart and mass mixing ratio contour( blue solid line,0. 2 g/kg,1 g/kg,3 g/kg,and 5 g/kg from

outside to inside) ;1,2 and 3 correspond to the T1,T2,and T3 plans;while a,b,c,and d correspond to 0700 UTC, 0800

UTC,0900 UTC,and 1000 UTC,respectively
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Numerical simulation of the influence of cloud condensation nucleus con-
centration on a hail cloud in the Nanjing area

LIU Xiaoli',ZHU Yu',MENG Cuili’, QU Jiaan’
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3 Business School ,Nanjing University of Information Science and Technology ,Nanjing 210044 , China

In this study,based on the results of WRF model simulation with an NSSL microphysical scheme, which in-
cluded prediction of cloud condensation nuclei( CCN) concentration and volume of graupel in hail, a hail storm
that developed in Nanjing was simulated, and three different CCN initial concentrations were used.The variation
of precipitation and hydrometeor,as well as the vertical distribution of the hydrometeor, temperature and wind at
different stages of the storm’ s development, were investigated.The results revealed the following:1) Greater CCN
concentration decreases the precipitation during the early stage, yet increases the precipitation during the later
stage.2 ) Greater CCN concentration leads to the enlargement of the high dBZ area( >40 dBz) and the atrophy of
the middle dBz area( <40 dBz).3) Greater CCN concentration increases the amount of snow and ice, decreases
the graupel,and delays the appearance of the high peak of the hail amount.4 ) Increased concentration of CCN in-
hibits rain production, indirectly rendering the helium particles more prone to dry growth, with a lower average
density.5) Greater CCN concentration suppresses an early warm cloud process, but promotes the production of

snow and ice,which causes the hail storm to be stronger and last for a longer period of time.
hail cloud ;cloud condensation nucleus; meso-scale numerical model ; microphysical processes
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