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Ground Observation of Microphysical Properties in Shanxi Province
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Abstract Using a DMT(Droplet Measurement Technologies) continuous flow streamwise thermal gradient cloud con-
densation nuclei(CCN) counter and the precipitation particle spectrometer, ground measurements of CCN and raindrop
size distribution in Shanxi were conducted. According to the observation, affected by meteorological factors and human
activities, the CCN concentration variations had a distinctive diurnal cycle with two apparent peaks. Precipitation had an
scavenging effect on CCN particles. According to the expression Neen=CS*, the CCN spectra can be derived. The fitting
spectra parameters C (more than 2000) and & (less than 1) show the continental characteristic of CCN in Taiyuan. Micro-
structure parameters for stratiform and stratocumulus cloud precipitation were analyzed. It was found that the number
concentrations of raindrop were 74-229 m™ and 305-743 m >, the average of liquid water magnitudes were 10 g/m’ and

107 g/m* and the maximum raindrop diameters were 1.78 mm and 4.7 mm of three stratiform and stratocumulus cloud
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precipitation, respectively. Less than 1 mm and 0.2-2 mm raindrops made a bigger contribution to the number concentration
and rainfall intensity of stratiform cloud precipitation. 0.2—2 mm and 1-3 mm raindrops made a bigger contribution to the
number concentration and rainfall intensity of stratocumulus cloud precipitation. Stable spectra appeared in stratiform
cloud were more than that of stratocumulus cloud. From the instantaneous spectrum distribution, most of stratiform rain-
drop size distribution had single, double, and three peaks and less stratiform raindrop size distribution had four and five
peaks. Stratocumulus raindrop size distribution exhibited the multi-peak distribution mainly and no exponential distribu-
tion. From the average spectrum distribution, spectral width of stratiform cloud was narrower than that of stratocumulus
cloud. Stratiform raindrop size distribution showed the exponential distribution. Stratocumulus raindrop size distribution
displayed downward trend. The characteristics of raindrop spectra of convective—stratiform mixed cloud precipitation in
Fenyang on 17 July 2008 were analyzed. The fluctuation of microphysical parameters was strong. The rainfall intensity
was largely determined by the number concentration of raindrops. Under the same rainfall intensity, if there were more big

size raindrops, radar reflectivity was even more. Through the strong echo, the number concentration, number of peaks, and

spectral width were increased.
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Table 2 Survey of raindrop spectrum data
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FBE 02:19-06:32 254
KB 02:06-06:34 269
2009-05-28 JERz= UBH 05:01-10:00 254
KA 04:53-11:00 368
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Table 3 Surface CCN concentration at different super-

saturation in Taiyuan

S SESAE (em™) KM (em™)
0.2% 2688 9999
0.4% 10848 23954
0.6% 16151 36238
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Fig. 1 Diurnal variations of CCN in Taiyuan on 19 Nov 2008
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Fig.2 Diurnal variations of near surface CCN number concentration, relative humidity, and wind velocity in Taiyuan on 17 Dec 2008
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Fig.3  Temporal evolution of near surface CCN number concentration and hourly precipitation in Taiyuan on 20 Oct 2008
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Table 4 Characteristic parameters for surface CCN in Taiyuan

PN A ST RN EE (em™) AFSI B RHE (om )

H3 R 02%  0.4% 0.6% 0.8% 1.0%  02%  0.4% 0.6% 0.8% 1.0%  Clem™) k
2008-11-03 It 852 5096 6686 8556 10849 3808 13271 19765 28539 29455 20594 0.88
2008-11-05 M5 846 8897 13302 14865 16718 5164 21642 36710 42872 57894 32413 0.91
2008-10-20 N 2721 7009 9967 12353 13348 5145 12575 17907 22902 26731 20542 0.82
2009-02-03 B 1231 4118 5386 6284 6595 3349 11229 15205 17274 20695 12742 0.78
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Table 5 Microstructure parameters for stratiform and stratocumulus cloud precipitation
e
H39 7 & i I 1 Nm™) I(mm/h) O(g/m*) Dy(mm) Dy(mm) D3(mm) Dipax(mm)
2008-04-19 % 04-20 JHIRZ Ui 135 0.38 0.026 0.63 0.68 0.72 1.46
2009-05-14 Rz Y 85 0.38 0.023 0.72 0.77 0.82 1.61
ALk 229 0.44 0.028 0.59 0.64 0.69 1.54
KAF 224 0.62 0.038 0.59 0.65 0.71 1.78
2009-05-28 Rz Y 143 0.52 0.032 0.65 0.69 0.73 1.49
KAF 74 0.30 0.018 0.67 0.72 0.78 1.62
2009-07-08 Bz YA 464 4.44 0.238 0.89 0.98 1.05 252
AR 556 11.2 0.506 1.01 1.14 1.26 3.44
KAY 467 10.3 0.494 1.10 1.23 1.35 3.42
2009-07-17 Bz YA 551 14.2 0.618 1.10 1.24 1.38 3.93
KAF 305 6.27 0.287 1.07 1.20 1.32 3.51
2009-09-06 ER = Y 743 6.98 0.359 0.86 0.96 1.05 2.89
AL 470 6.81 0.337 0.98 1.08 1.17 4.70
Fo StHMIHXEEZ E TR A Tk
Table 6 Contributions to number density and rainfall intensity of raindrops in different diameter ranges
H iy FEAKER WL A Nemo/N Niomo/N Noso/N Nesow/N Tame/l Doow/l  Doam/l  Eann/l
2008-04-19 % 04-20 ER= Yren 91.7% 8.2% 0.1% 0.0% 473%  50.3% 2.4% 0.0%
2009-05-14 ARz YrPA 87.4% 12.3% 0.2% 0.1% 36.5%  56.0% 6.7% 0.8%
iI%5 95.6% 4.2% 0.2% 0.0% 51.4%  43.9% 4.7% 0.0%
K& 93.3% 6.2% 0.3% 0.2% 31.7% 49.1% 17.6% 1.6%
2009-05-28 ARz YreA 90.9% 8.8% 0.2% 0.1% 37.5%  48.7% 12.7% 1.1%
K%Y 89.3% 10.4% 0.2% 0.1% 42.0%  50.3% 7.2% 0.5%
2009-07-08 ER= Y 73.5% 25.4% 1.0% 0.1% 203%  61.3% 17.3% 1.1%
AR E 63.8% 32.2% 3.7% 0.3% 9.7% 44.7% 35.4% 11.2%
K%Y 59.7% 35.1% 4.9% 0.3% 6.5% 44.8% 38.5% 10.2%
2009-07-17 ER= Y 61.0% 33.2% 5.2% 0.6% 5.6% 37.8% 37.5% 19.1%
K& 60.6% 37.1% 2.2% 0.1% 8.0% 47.6% 35.4% 9.0%
2009-09-06 ER= Yren 78.3% 20.3% 1.3% 0.1% 16.0%  52.6% 25.4% 6.0%
EiIF5 63.4% 34.7% 1.8% 0.1% 13.5%  60.5% 21.7% 4.3%
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Fig. 4 (a) Stable raindrop size distribution at Qixian and (b) non-stable raindrop size distribution at Fenyang on 14 May 2009
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Table 7 Number and ratio of stable raindrop size distribution
i Sl N EE vl RUEEHH Rueilmoarlt

2Rz 2008-04-19 2 0420 B3 126 34.0%
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