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Physical Properties of Mid-Level Clouds Based on CloudSat/CALIPSO
Data over Land and Sea

HUO Juan
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Abstract There has been relatively less research on the physical properties of mid-level clouds. In this study, the
CloudSat and CALIPSO satellite cloud data from Jan 2007 to Dec 2010 for the North China (area A1), Sea of Japan (area
A2), and the Pacific (area A3) was used to analyze the physical characteristics of mid-level clouds (As and Ac). The
occurrences of middle level clouds are around 1/3 over all the three areas. The As occurs higher (4-8 km) than the Ac
(3.5-5.5 km). The average size of mid-level clouds increases from land to sea. Temperature in the middle troposphere
supports the condition for mid-level clouds to contain both ice and supercooled liquid particles. Our statistical results
indicate that ice particles dominate in As, while the proportions of liquid and ice particles are similar in Ac. The IER (Ice
Effective Radius) of As and Ac varied from 35 to 80 um and the height and IER of As and Ac ice particles were
negatively correlated. The LER (Liquid Effective Radius) of As is highly positively correlated with height, but this
correlation is weakened in Ac. The LER values in Ac and As mainly range between 5—15 um. The IWC and LWC of As
and Ac show no obvious correlation with height.
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“H BE ARG, 5 AR K A A
S MUTRRBAR S, Y IR SR SR A e
SyEE, PRI 4R A FE 2P (Liou, 1986;
Albrecht, 1989; Cess et al., 1989; Ramanathan et al.,
1989; Harrison et al., 1990). = M0 Ai 2 FE E 2%,
R ERLE . = R T AHA 73 R R/
WL B B A AN D AL CrT LD Kl (2040)
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and Davis, 1992; Liou, 2002; Stephens, 2005).
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CALIPSO (the Cloud-Aerosol Lidar and Infrared
Pathfinder Satellite Observation) |44 4% [KIX K B =
— IR IE AL i 4 30O & CALIOP ( Cloud-
Aerosol Lldar with Orghogonal Polarization), £l =
VI 5 ) U R BRI A R 2k (Winker et
al., 2007). CloudSat L-#4% &% W 5 Br (94 GHz)
2K~ JHE RIS (Cloud Profiling Radar, CPR),
LI DO Al A A iy 1 el A E R FA R i

(Stephens et al., 2002), CALIOP 5 CPR F# 3l
B, 0 R R EUEYE AN . CALIOP
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X R ARG S IR AR E U, R T
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CloudSat & Afi[t] 2B-CLDCLASS-LIDAR 7%/,
Bz 43257= i (algorithm version 1.0, http:/www.
cloudsat.cira.colostate.edu/datalssues.php?prodid = 12
[2014-01-20]) &HET CALIOP 5 CPR 45 {51
Hdn, LAJ A-train R4 TEEHE, 1 AQUA 4t
(A5 Bh A s (MODIS), it 2r 45 JE K
R E (Hyase)s 2525 BE (T mTEE (Higp)
2 T BE I8 S % R F- (radar reflectivity factor,
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MNEEZ (SO, B (Se)y Bla (Cw). W2
= (Nb), @A (Ao, mE= (As). IR A

(deep convective) LKz (high cloud).
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Fig. 1 Locations of the three areas: Al (37°N—42°N, 113°E-118°E); A2
(37°N—42°N, 131°E-136°E); A3 (37°N-42°N, 151°E-156°E)
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Effective Radius); (d) log of IWC (Ice Water Content)
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Fig. 4 Cloud occurrence (diagonal stripes histogram and no stripe chart) and middle level cloud occurrence(diagonal stripes histogram) in areas Al, A2, and

A3 in Spring (March, April, May), Summer (June, July, August), Autumn (September, October, November), and Winter (December, January, February) from

January 2007 to December 2010: (a) As; (b) Ac
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Table 1 Types of particle status in As and Ac

PEREREE KRGS EE Kk &
As Al 2.447% 21.631% 75.922%
A2 2.166% 24.050% 73.785%
A3 2.183% 27.155% 70.662%
Ac Al 25.659% 48.496% 25.845%
A2 25.148% 54.037% 20.816%
A3 25.053% 50.020% 24.927%
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