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Abstract: Influence of dust aerosols on top-of-atmosphere (TOA) radiative forcing (RF) of clouds over Northern China
was analyzed by comparing that of pristine cloudy regions with that of dust contaminated cloudy regions using data from
CERES SSF Aqua MODIS Edition 2B/2C, CALIPSO satellite and dust observations from meteorological stations. The
results show that for thé three episodes of April 16, 2006, May 16, 2006 and March 30, 2007, the TOA net RF over dusty
clouds was 7.1%, 17.2% and 3.1% less than that over pure clouds. The cooling effect of clouds was weakened to varying
degrees. The comparison of cloud optical properties between pristine cloudy regions and dust contaminated cloudy
regions showed that in most cases the particle radius/diameter, water path and optical depth of dusty clouds were less than
the same parameters of pure clouds. '
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Table 1 Criterion of strong dust storm for single station
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Table 2 Meteorological elements of strong dust events
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Table 3 Cloud parameters of dust cases during April 16 and May 16, 2006

2006-04-16 2006-05-16
Py i P =X KERE KB’  KERTERKEZR HEERE nK#ERE KERTEBIKERT
(EEH) (@m’) TFHB(pm) [€a-C) (g/m’) Ef(um)
- HRX 5.88 53.32 15.67 18.16 95.23 10.72
b S
PEEK 7.04 49.81 13.59 4.38 31.16 10.96
_ fMrX 7.12 82.94 35.87 9.66 240.66 69.65
K= o —
PAEEX 3.79 40.00 32.48 9.77 235.52 52.62
%4 200743827 B~4 B2 BB EEIER
Table 4 Selection of study area of the case during March 27 to April 2, 2007
=X %5 K% HECN) £ (°E)

1(P) 2007-03-29T05:16:02 38.723~40.813 122.8~123.46

— 2P) 2007-03-30T05:58:09 42.101~44.363 121.6~122.38

. 3(P) 2007-04-02T04:50:36 39.404~42.914 125.2~126.34

4(P) 2007-04-02T04:51:35 42.958~44.997 124.47~125.18
(D) 2007-03-31T05:03:32 33.966~41.269 119.567~121.762

o 2D 2007-03-31T05:04:31 30.075~37.217 .010~111.

BAEK (D) 110.010~111.992

3(D) 2007-04-02T04:51:44 36.509~38.826 126.52~127.21

4D) 2007-04-02T04:52:17 41.715~42.381 125.38~125.60
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Fig.1 Comparison of the frequency distribution of water
particle radius and ice particle diameter over the pure
clouds and clouds over dust
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Fig.2 Comparison of the frequency distribution of liquid
water path and ice water path over the pure clouds and
clouds over dust
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Fig.3 Comparison of the frequency distribution of cloud optical depth over the pure clouds and clouds over dust for

water clouds and ice clouds
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Table 5 Cloud parameters and the mean radiative forcing of the strong cases during March 27 to April 2, 2007

- - nKBR KEHTFEBEKE BERE(W/mY)
=h& R ORERE BT H R (um) i K i
_ AzEX 18.54 107.35 11.65 -176.78 38.40 -138.38
Xz o
VEEX 11.31 53.46 8.95 -190.80 60.94 -129.86
Wz AKX 14.34 236.83 49.62 -204.88 47.31 -157.57
= PEzX 4.01 39.66 34.52 -193.53 69.96 -123.57
F*6 3XALTIREHBENE
Table 6 Mean radiative forcing of three cases
a1 4z X 34T S (W/m’) W7 R85 BB (W/m’)
R K RS KB K& HEs
2006-04-16 -191.30 69.99 -121.31 -169.23 56.48 -112.75
2006-05-16 -222.71 71.43 -151.29 ~190.99 65.75 -125.24
2007-03-30 —-243.78 88.71 -155.08 -227.77 77.46 -150.31
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