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Cloud vertical structure statistics from CALIPSO
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Abstract: The cloud vertical structure (CVS) acts an important aspect of cloud characteristics and at-
mospheric model. The vertical distribution statistics of clouds over China Sea and adjacent sea area were
derived from the Cloud Aerosol Lidar and Infrared Pathfinder Satellite Observations (CALIPSO) level 2
version 3 lidar cloud layer data from 2007 to 2010. The results show that the cloud occurrence frequencies
(COF) of single and multi-layer clouds over the mentioned area are different, and the layer-top-altitude
(LTA) occurrence frequencies have obvious difference with latitude. High clouds (10 ~ 20 km) have high
occurrence frequency near equator. Because there are some opacity clouds, the result of layer-number and

LTA may be smaller than the real situation.
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Wang Sl X 045t LEWZTEE, sWRBRBURZRERF 2 RZAIBEWEREESEEEHY
SAEESH P | Y ERENTFEBERE T Rl B, flins mE A SR LA CVS 2, 5
EEERERE, MHESBHO8EREE, mERNG S SR NI R A S, THEEEF
AT, — T N R IR A AT TR ORI 141 224 BRI 7 2 BT LA GHT I T T A0 A% (TRMM/TMI)
¥R E R LR ZSET R ISCCP) #¥Ekatr&sRiEE W CVS, (EERLYEHEZMEE S EH SN,
ISCCP ¥ ARREFMBE R ZEE B~ i H TRMM/TMI TAE T i B, *Em = EREUR.

BOLHEIETAERKE, MRIYFTWE U EREREFRURER, HETS A EIMRRAR R A
BRBHFEOEME LR S (GLAS) LIERMBOETE B o fidtirdirss B0 . AT BRI
B AE R BREE ST R PE A, REX @R FEEEw, XEEZMEMERR (NASA) 5kE
226 7 (CNES) &1E, T 2006 4E 4 H 28 S-& 5 TRBHEEHE X (CALIOP) i TLE CALIPSO (Cloud
aerosol lidar and infrared pathfinder satellite observations) . CALIOP 1§ i &% 532 nm F1 1064 nm )
X KRB = MR HATIRI, FoARM AR, Frl s i KL P s R, JEHRES
HMERKWEELSW, HEiM A CALIPSO il = EH AWM R EE RSB LB 1o~12] |

ASCH A 2007 4E 1 A F) 2010 4F 12 A CALIPSO f Level 2 Version 3 #0OGE 1% 5 km /K433 =51
P& (CAL_LID_L2_05 kmCLay-Prov-V3-01) X} A [ 38 J2 L F i3, (0°N~55°N, 100°E~155°E) |
B AW AT ST 4T,

2 BAEGIHa T

2.1 =BHMSITHH
CAL_LID_L2_05kmCLay-Prov-V3-01 ¥4/, ZEESH 0~10 2. HTFHAATET 4 EEH

RN, FHREBZ BRI METEHERTET 4 B20EEEH.  2007~2010 45 4 478 fT i &

EEREHEREARIN 1115, 110 5. 89 5. 117 FA, SERR BN =G G o i g4 R nE

1R, W3R 1 ATLAE H 2007~2010 47 8] 5 [ M8l B HLJE B 8UR R 2 300 2 2 R A= B MR R Rl 4 B A b i

BRBOAHFE, {H 2007 FRXTET 4 EZHHIMERK.

Table 1 COFs from 2007 to 2010

2007 2008 2009 2010
Samples(x10°) 1.11 1.10 0.89 1.17

Cloudless (%) 28.0 24.9 27.0 30.0
1-layered (%) 418 434 422 410
2-layered (%) 176 191 188  17.8
3-layered (%) 7.7 8.0 7.8 7.0
4 and more (%) 4.9 46 4.2 4.2

ZEHE CVS WEESH, ZEHMELRIET CVS AR 2. JE 1 /TLLEH 2009 4E7ERF
RXBHA 1 EaBELSTHEREN =, FHARILHOESHIAMEREZ KT 65% . HEEE
Hy3E 2 R R B RS, FIETRIEE 1 TR KT 2 B S 7ESEIT AR E B4 B b X H B R R
EETHERE, @i 2007, 2008, 2010 4R EHESH M R BAEX 3 FARF ZEH =K 4R 2009 4F
FEL.

2.2 FREE=ENSItSH
ZTEERZNEESE, A MODIS $di@id CO, M it aig 19, s @t L =T
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REMASIRER BLHS 1 HEXFMHTETFHARIMRERR, MHYEZEHHEXTHZE S
ZIHEATIM,  CALIPSO fEA EFMERREY, REBEX LB TR, HEBERKEITEE. A TF
B4 B CALIPSO ¥ ARREFE B =, XETIANIRZE, 2011 ERREXT A H T Gitatr 191,
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Fig.1 Cloud-layer occurrence frequency distributions((a), (b), (c), (d) are the occurrence frequencies of

1-layered cloud, 2-layered cloud, 3-layered cloud and 4-and-more-layered clouds)

CAL_LID_L2_05kmCLay-Prov-V3-01 ${#E 2t T =R =TGR E (LTA), AT R A EEE#1T
Gittartr. B 2 4 2007~2010 4FEEIRFER S E o MR E ISR, B 2 R 2007~2010 4EH
LTA 43AEE. M 2(a1) . (b1) . (ca) H (di) ATARIAXF LTA 7£ 0 ~ 4 km Z [AIf = EEEFEH
ARV T, (IR 60%), T BSR4 B X H BLAY R/ (76 0°N~20°N 2
6] H BUAERAE 10% £2A7), (ESRTESEIT 675 & B LA B 53T K A9 Vsl HE B BE R AR K (A7 40%);
MW 2(a) . (by) . (c2) Al (do) AT WAE 15°N~ 25°N Z [A]H B UTA 7E 4~10 km 2 [B] (Y HEREA% (78
10%), SR ZEFEUT AR TE B9 KIS LA Je i 25°N B i 3ak 1 B A RS AR ELAN K (U7E 40%), 3X ] LTA KT 4 km
W AR; IE 2(as)  (bs) o (c3) A1 (ds) AT AR ZEL LTA 7E 10~20 km {4 F7EARTE R
I (0° ~ 15°N) fyMg, 7EIZMESEH T BER BT 90%, 7E 2008 4E S [X 1, B 2823 T 100%, B & 45 B F+
o B R BT RS, M4 BER T 20°N Bt BUA RS 40% Zof5, M4 BETE 50°N FRTES H BLAY
RS T 10% . BN AT LR IR RS AR & B 2 B AR A A R EAE ], {HJ2 2008 4
LTA % 10~20 km #2z B9 H IR B B & FEHBESM, AE 2010 45 LTA 7£ 10~20 km #) = H BLAI LR B
BNTHBEES.

Bl 3 25 H 2007~2010 45 A1 [R5 BE Y 2 ) 1 BRAE 2R B 4 B g 40 Ai . AIET 3 /AT LR BIAE 0° ~ 15°N,
LTA 7E 14~18 km Z A =M &AM R RS, 76 40°N~55°N, BETE 1~3 km &M IR K, X5
B2 G, B4 AFFEBAFRZH AW LTA 2 igit, MERA1EZR, 2BZR, 328, KTHT4
B Z 0 LTA #7E 14~18 km Z [HAFIE(E, (H2 1 BMEETE 2 km 2 WEHMER S H I EE. R
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Fig.2 The horizontal distributions of LTA ((a) to (d) are for the COF's from 2007 to 2010; From the left to the
right are for the COFs in the range of 0 ~ 4 km, 4 ~ 10 km, 10 ~ 20 km)
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Fig.3 Latitudinal vertical-distributions of COFs ((a) to (d) are for the COFs from 2007 to 2010)
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Fig.4 LTA distributions of different cloud-layer ((a) to (d) are for the distributions from 2007 to 2010)
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A 3@ F H CALIPSO OG5 Level 2 Version 3 B = E5HE, T 2007~2010 48] E 8 X HH
I 2 W EE AT S, /T TR

(1)2007~2010 4E[H], F = HAMEEFAK, THEERFEY = HBMRESAEL, F—FE4+)2
BAF W G R RS AR, THMREZNER, NHE 1 ESE 10 B rRIEKKE R,
(2) ERFFE R 28, SELAREREERA = B RECR, EE2N LTA & T 10 km W&EEZ, HIHH
FRELIT 90% . (3) LTA 7E 0 ~ 4 km Z [y = EBHRHTE H A RTH T ACA TP, 0 BSR4 B
X B AR DS, (ERTESEAT & 15 I B WS DA S R r [ Dl ) B 8 B R BER 7E 15°N~25°N
Z A B EETE 4 ~ 10 km Z [HJ AR RELAR, RTIE SR ARE R XA R T 25°N Hy s it BL i AR AR
HAK, XA LTA KT 4 km 8 =B AR LTA 7E 10~20 km Z [ = W22 3 5 B 7E ST AR E
HIEEE (0°N~20°N), EHEXHMHAWBERLMRTIZXE: 1B=w, 2EBzn, 3BA, KTFHT4ER
# LTA 7E 14~18 km HBUERER, {ER 1 EAH LTA 7E 2 km AR HBERBE .
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