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Abstract: Observation of cloud base height (CBH) is crucial in modeling earth-atmosphere radiation budget
and for the aviation safety. CBH is estimated by combining measurements from CloudSat/CALIPSO and
MODIS based on the International Satellite Cloud Climatology Project (ISCCP) cloud-type classification
and a weighted distance algorithm. The proposed method is validated by A-Train data. The result indicates
that the mean error of CBH is always less than 3 km, while the average error of CBH of low clouds is
smaller than 1 km. The difference between the real and estimated CBHs is mainly within 1 km when dis-
tance ranges from 0 km to 500 km, and the root mean square error is smaller than 3 km. Application to the
3D cloud structure of a frontal cloud is also demonstrated.
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1117 9 20y 328 S AT AR AT K Bl = A HE A 1) = TS R
CJEHE9E %, 2010), {H 1R ¥ 7%k Bt CBH (Forsythe
et al, 2000),
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shat4 | CBH J7 1, Barker et al(2011) 2R 48
FFAH L (radiance-similarity) J5 ¥, ¥ 3= 3l 3% B0
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KAt R m A . AR5 (2015) $2 i 1 L
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Fig.1 Cloud-type definitions used in the
ISCCP D-series datasets for daytime

(Doutriaux-Boucher and Seze, 1998)
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Fig. 2 ISCCP cloud-type classification derived
from MODIS data with CloudSat ground track
overlaid for an example case collected

at 04:15 UTC 10 June 2010
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Fig. 3 Comparison CBH estimation of DIST(a) and TYPE(b)
(1, 2, 3, 4 in Figs. 3a, 3b denote donor point distances of 10, 50, 100, 200 km, respectively)
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Fig.4 Dependence of standard
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the point of observation

(Dashed curve indicates the three-order fitted line)
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Fig.5 Scatterplots of the estimated and observed CBHs
(a) 0—100 km, (b) 101—200 km, (¢) 201—400 km, (d) 401—600 km

(Color bars indicate the number of data points, green dashed lines indicate positive deviation, red dashed lines are negative deviation)
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Fig. 8 ISCCP cloud-type classification of

the frontal cloud at 06 UTC 10 June 2009
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Fig. 9 Reconstruction of 3D structure of the frontal cloud presented in Fig. 8

(a) MODIS COT gray-scale image of the frontal cloud [ (1) CloudSat track, (2) —(5) denote the selected scans

for reconstruction of the frontal cloud]; (b) vertical profiles [ (1) and (3) have the same meanings as those

of Fig. 9a]; (¢) 3D view of the frontal cloud [ (1) —(5) have the same meanings with those of Fig. 9a]
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