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Abstract The cloud microphysical data sampled with probes of Particles Measuring System (PMS) in four aircraft
flights during August and September in 2003 in the Beijing and surrounding regions are analyzed, in particular, the
more detailed analyses have been done for stratocumulus clouds on 15 August and stratiform clouds on 4 September.

The results show that the maximum number concentration of small particles sampled with FSSP-100 probe changes
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from 120 em™* for Sc clouds to 183 em™* for deep As clouds. The mean diameter is around 7. 22 - 16. 05 pm. The da-
ta of 2D-GA2 probe show that the maximum number concentration of large particles changes from 2. 25X107% em™*
t0 3. 29X107! em™?. The maximum water content explored with King-ILWC probe is 0. 42 - 0. 69 g/m® in Sc clouds.
Both vertical and horizontal distributions in stratiform clouds show obviously inhomogeneous features, more than
120 em™ ' high number concentration of small particles exists at upper levels (above —10°C level) with also larger si-
zes, the maximum size reaches 20 ym. The liquid water content decreases slightly with height and also keeps around
0.1-0.2 g/m®. The layers between —5. 9~ —8C are composed of a large number of column ice crystals and small
number of riming particles, and those between —8 - —12°C are almost rimed particles, and those above —20°C
were primarily dentritic ice particles. The number concentration of large-size ice particles is around 0. 01 -1 L',
The layer-averaged size distributions of cloud particles are quite different in Sc and St clouds. The large particles fol-
low unimodal distribution in Sc, and the width of spectrum reaches about 1500 pm. The low number concentration
corresponds to the low layer of cloud. But layer-averaged size distributions in As cloud are quite different, for parti-
cles less than 400 pym in diameter, the size distributions averaged for the layers of 0 - —8°C and —8 - —12°C are al-
most the same, while for particles larger than 400 um in diameter, the size distribution averaged for layers —8 -

—12°C has an obvious bimodal type, and that for layers 0 — —8°C has a multi-modal type. The width of spectrum is

around 1300 - 1400 pm .

Key words cloud microphysical property, aircraft observation, size distribution
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Fig. 1 GOES satellite cloud images: (a) 1325 LST 15 Aug; (b) 2001 LST 21 Aug; (c¢) 0725 LST 22 Aug; (d) 0925 LST 4 Sep
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Table 1 Characteristics of the observed cloud system during Aug - Sep 2003

H I} Ji] = /m e/ C 0°C ZHE/m PRI
8H 15 H 13:31:01~16:00:22 22~5394 31.9~—8.2 4500 B, k., EF
8A21H 20:37:44~21:40.42 197~7198 31.7~—10.2 4900 G NI AN N
8H 22 H 06:48:19~08:50.:25 59~7190 34.2~—10.7 5300 W, M, BE . FKB
9H24H 09:17:25~12:28:59 24~7793 18.6~—22.4 3400 ¥, ARk, ¥
2 2003 £ 8~9 A PCASP, FSSP-100, 2D-GA2 ¥ King #42k & 7k & {3 B il B4 F 5 1E
Table 2 Statistical properties of cloud particles sampled with probes of PCASP, FSSP-100, 2D-GA2 and King LWC during Aug -
Sep 2003
pagiil H Bk N max/cm 3 Nc/em™3 De max/pm D./pm  Ciwmx/g*m ° Ciw/gem —°
Sc 8 H 15 H FSSP-100 1. 44X 102 5.40X10! 42 16. 056 0. 691 0.228
2D-GA2 3.29X107! 7.33X1072 1300. 00 190. 736
PCASP-100X 4.10X10% 2.42X10? 2.75 1.02
Sc 8H 21 H FSSP-100 1. 20X 102 3.65X10! 35 10. 54 0. 652 0. 089
2D-GA2 2.25X10°3 2.70X10* 1000. 00 156. 27
PCASP-100X 5.14X10° 3. 76 X102 2.75 0. 32
Sc 8 H 22 H  FSSP-100 1. 34X 102 4.10X10! 31.5 8.29 0.423 0. 095
2D-GA2 1.38X1072 2.45X1073 79. 50 41.55
PCASP-100X 6.62X10° 1. 59X 102 2.75 0. 56
As 9H4H FSSP-100 1. 83 X102 6.33X10! 30. 50 7.22 0. 686 0. 131
2D-GA2 4.47X10°3 3.20X10°* 1325. 00 236.92
PCASP-100X 4.10X10° 2.79X10! 2.75 1. 34
FSSP-100-ER 8.30X10"! 1.80X 107! 74.00 24. 40
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Table 3 Comparisons of stratiform cloud properties derived from airborne PMS data during 1989 — 2003 in North China

HIH HIX pagitl N/L™! Niax /L1 D/pm Dyax/pm  Crw/ g+ m™®  Ciw max/g*m 3

2001 4 9~10 H 22y (15 St 36. 34 339.5 103 / 0. 001 0.014
2001 410 H HrfpLsd St 1. 60 10. 71 127. 11 211.5 / /

1989~1992 4 7~9 H 1y 40 St 13.9 52.6 59.3 305 0. 037 0. 036
200349 H bt St 0. 366 3.78 195. 50 1325 0.117 0.193
1989 4= 10 H 1y 4L Sc 0. 89 3.335 / / 0. 025 0.148
200347 H 75 HhL20 Sc / 1. 062 / / 3.3 1. 166
1992 4F 6 A el [4E4N Sc / 9.65 274.62 / 0. 187 /

2003 4 8 H bt Sc 0.358 1.525 243.13 579.5 0.213 0. 393
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Fig. 2 Vertical distributions of cloud microphysical values on 15 Aug 2003: (a) The number concentration of cloud particles sampled with

FSSP-100 probe; (b) diameter of cloud particles with FSSP-100 probe; (¢) King liquid water content (KLWC); (d) the number concentra-

tion of cloud particles sampled with 2D-GA2 probe; (e) diameter of cloud particles sampled with 2D-GA2 probe. The black horizontal lines

indicate the aircraft made the horizontal detection at these levels
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Fig. 3 Two-dimensional particle images with probe 2D-GA2 on 15 Aug 2003: (a) Raindrops at the height of 2310 m and temperature of
13. 6°C; (b) raindrops at the height of 2898 m and temperature of 10. 1°C; (c¢) the semi-melted snow particles at the height of 3529 m and
temperature of 6. 1°C; (d) the edge-melted snow particles at the height of 3757 m and temperature of 4. 6°C; (e) the ice aggregates at the

height of 5380 m and temperature of —5.8°C; (f) the dendritic crystals at the height of 5384 m and temperature of —6. 3°C
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