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Feasibility Analysis of Extending the Spatial
Coverage of Cloud-Base Height from CloudSat
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Abstract: The height of the cloud base has significant effects on the global radiation balance and the avia-
tion. In allusion to the merit and demerit of active and passive observations, a technique of spreading
cloud-base height from CloudSat, using the MODIS classification, is advanced. Firstly, based on MODIS
and CloudSat data, the method (CSAT) using satellite classification to extend the CloudSat data is com-
pared with a traditional distance-weighted approach (MSAT) using regression analysis method. Then, the
uniformity of cloud base over China and its neighborhood is analyzed. Eventually, using the statistic fea-
tures of cloud base heights for different cloud types from CloudSat, a method combining the MODIS classi-
fication with distance-weighted to estimate cloud-base height is established and validated. The result indi-
cates that the standard deviations of cloud-base height errors for all MODIS cloud types are totally less
than 1.5 km, and the average values are also less than 1.5 km for all MODIS cloud types except cumulo-
nimbus, of which the mean in the case of the distance between observed and predicted sites being greater
than 400 km is slightly greater than 1.5 km.
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[Number of data points (1) and coefficient of determination (#2) are indicated,

and the 1 : 1 line (dashed) and least squares fit line (solid) are shown]
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Fig. 7 Frequency distributions of differences between cloud-base heights estimated and
observed for all MODIS cloud types
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Fig. 8 The same as Fig7, but for the Northwest China



218 A % 5 38 4
100 50 i
- (a) — All to(b) /\\ — All
0L -~ Low 40 - I — Low
F --- Middle 1A --- Middle
L -—-High [ 4 ---High
= 60 —— Cirrus = 30- —= Cirrus
@_ L ——Cb Q{. | ——Cb
& 40f & 20r
20k 10f
0 . . . AN . . . 0 IEAE . . . Wi
—6.0 =3.0 0.0 3.0 6.0 —-6.0 -3.0 0.0 3.0 6.0
%% /km flithi%2E/km
40 - 30
L () —All r(d) —All
A e LOW 25+ 4 o Low
30 --- Middle 3 --- Middle
N -—-High 20~ ——~High
§ —-— Cirrus § 8 —= Cirrus
20 - Cb w15 -0
10+
10+ r
sk
T . == Y D A
—6.0 =3.0 0.0 3.0 6.0 —-6.0 -3.0 0.0 3.0 6.0
fliil% % /km flitli%2E/km

K9 malEH X MODIS %28 = 2 I8 i B 185 52 D0 A 22 A9 9 32 43 A
Fig.9 The same as Fig. 7, but for the South China Sea
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Table 1 Means and standard deviations of cloud-base height errors for all MODIS cloud types (unit: km)
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