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Fig.2 Analysis chart of cloud vertical structure in

TR

January 2,2007 (single-layered cloud)
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Fig. 3 Analysis chart of cloud vertical structure in

January 10,2007 (two-layered cloud)
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Fig. 4 Analysis chart of cloud vertical structure in

June 21,2007 (three-layered cloud)
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Fig. 5 Analysis chart of cloud vertical structure in

January 3.,2007 (five-layered cloud)
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Fig. 6

Monthly changed characteristic of the

cloud occurrence frequency in De Bilt region
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Fig.7 Seasonal changed characteristic of the

cloud occurrence frequency in De Bilt region
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TR L /KR L X = BT A o 45 3 45 M S5
L2 2 Th e JEE R A3 A i 2 R R SO By
B o DU R R TZ 2 T B R oA
Neriea (h)

F(h) =
Ncloud

X 100% (2)



o 2 ]

5K H A A 5L T RS92 R 25 BB Y 25 3 B 4544 4 E KO A i 52 235

o s Noow Z278 WU X3 9 BT A 2 BB Noeriea (B
R BNE = = Tm L T2 = T a8 B 7
(h—0.5) ~(h+0.5) ZHMWEE. &5 00
530 &9 BT 7 (0 0 2 5 A 1L KB 10 B R 1) R AR

100F
90§
8()%
70[
£ 60f
k_% S0P\ |
R 40
= 30p
201
101
=2 3 4 s 6 7 8 0 10 11 12
TR km
~—zEE e m0E e ZEE - TERTE
9 BERRFMRMAZEHNZES . BHS.
ZEE . MEZNaKMESH
Fig.9 The frequency distribution of the mean cloud
base height.cloud top height.cloud thickness and
the highest cloud top height for all cloud
100f J—
Wof e
sof |
ot | 4
s 60f [0S
P |/ /
R 40 ; /
= gt f,f /F
201 )f/
100/
%1 2 3 4 5 6 7 8 90 10 11 12
TR km
~ BEE o BZ0E - ZRE - TERTE
B 10 EHERBHMERAERzES. 2N,

ZEE MEZNEERMENT
Fig. 10 The cumulative frequency distribution of
the mean cloud base height, cloud top height, cloud
thickness and the highest cloud top height for all cloud

kTR 9,10 KB W X BN r A = B P
BRIREE s mE 2 AT EE 1~7 km 2
[F] P 45 v B2 20 o B, A AN oy B o B A R K
B HEEAEPLE 4 km L UUF . H 2R R
K 94% 90 % 1 90% . H. 1 km A i H il %
K3k 61% .33 % M 55 %0 ; = J5 B bt v BEE 114 38 Jin
AR TR, FEAEDTE 2 km DIFHAE 1 km £ 4,
HH BT R A F) 8800,

AICLEA Wang S0 ok G 0B 5N 2 B A5
HE XS 3 5 ) BB 92, ) e RO R RS RS92 4K
23 BERHN 5 G e Az T s B AT 1 A S il o X 2 A
A 2= 3 FLAS R 3 A 3 W R A R0t A A X
15 L 32 A A W v e L 0 M R R S BB R ELAG
SR AT, BiZIrik S TR

[F s o] 18 L 7K A 1 DX ) 2 ) 00 46 I 3 i 45 4
SREAT TG B EER R X = R
IR R A2 = 0 F .3 R R E R R, B4
REB LR 6 km LU HBZ o ) BT R 2
“AR BART oA TR & 5 ARG T A =1
BIRE o TR B R TUZ 2 T 1 S0 L
1 JEE B384 0T )

PR AR 22 5 A D — T LA 00 T Bt
TCHEAR TR — R A3 R DXl K A T v o 8 R
EHE sl A T RN R T HLBE A T L R
1 5 i - AR A AR IR 2= 2 I A T T 40 A7 L
PRI . & 248 A 78 3R I 72
L RIS 2 Bl XU P B RS Y L 4 B B R IR A
JERER IR AR Bl b2 ) 3 B O R B SR
AR BT o 55 A o M R RS 8 3 R AT 2 T T 45 A )
SE AT 2 T 2 R I BEOREBE AT X R
B R RT B ETAE,

S % 3L ik (References) :

[1] Sun Xuejin, Wang Xiaolei, Li Hao, et al. Atmospheric Sounding
Science[ M. Beijing: China Meteorological Press, 2009, [ # 2 4x .
FRRE AR RARIN M. JEaT G AR 2009. ]

[2] Qiu Jinhuan, Lv Daren, Chen Hongbin, et a/. Modern Re-
search Progresses in Atmospheric Physics[J]. Chinese Journal
of Atmospheric Sciences,2003,27(4) :628-652. [ [i4: 45 , B ik
= BRitE, . AR KRR HE AP RLT] RAF =,
2003,27(4):628-653.

[3] Poore K D,Wang ] H,Rossow W B. Cloud Layer Thicknesses
from a Combination of Surface and Upper-air Observations
[J]. Climate,1995,8(3) : 550-568.

[4] Wang ] H, Rossow W B. Determination of Cloud Vertical
Structure from Upper-air Observations[ J ]. Journal Applied
Metcorrology, 1995 .34 ;2243-2258.

[5] Chernykh I V, Eskridge R E. Determination of Clouds A-
mount and Level from Radiosonde Soundings[]]. Journal of
Applied Meteorology,1996,35:1362-1369.

[6] Wang]J H,Rossow W B,Zhang Y H. Cloud Vertical Structure
and Its Variations from 20-year Global Rawinsonde Dataset

[J]. Journal of Climate,2000,13:3041-3056.



236 1

R

N

%21 %

(7]

(8]

[10]

[11]

[1z2]

Zhou Yuquan, Ou Jianjun. The Method of Cloud Vertical
Structure Analysis Using Rawinsonde Observation and Its
Applied Research[ ]J]. Meteorological Monthly,2010,36(11)
50-58. [Jal fi 4 » BRAR 7. A 4R 28 8098 40 07 = T 1 25 M 10 7
o R H N R[], A4 ,2010,36(11) :50-58. ]

Zhang ] Q,Chen H B, Li Z Q.et al. Analysis of Cloud Layer
Structure in Shouxian, China Using RS92 Radiosonde Aided
by 95 GHz Cloud Radar[ J]. Journal of Geophysical Research,
2010,115,D00K30,doi:10.1029/2010JD014030.

Miloshevich L M, Vémel H, Whiteman D N, et al. Accuracy
Assessment and Correction of Vaisala RS92 Radiosonde Wa-
ter Vapor Measurements [ ] ]. Journal of Geophysical Re-
search,2009,114,D11305,doi:10. 1029/2008]JD 011565.

Li Wei, Xing Yi, Ma Shuqing. The Analysis and Comparison Be-
tween GTSI Radiosonde Made in China and RS92 Radiosonde of
Vaisala Company[ J]. Meteorological Monthly, 2009, 35(10) 97~
102, [ 241 B . AT IR 7™ GTS1 #4255 VAISALA 24 H
RS92 A AX L A3 Hr ). %5 2009,35(10) :97-102. ]

Xing Yi.Zhang Zhiping,Cao Yunchang,et al. Experiment and
Analysis of GPS Radiosonde RS92 Performance[ J]. Meteoro-
logical Science and Technology,2009,37(3):336-340. [ JB %k,
AR R B LA RS92 W GPS 5 25 {X Y 1 fE I 36 5 4 A
[J]. K4 2009,37(3) : 336-340. ]

Vaisala. Vaisala Radiosonde RS92 Wins the Tough WMO In-
tercomparison Test [ EB/OL]. http://www. vaisala. com/
Vaisala % 20Documents/. .. /RS92 _210x280 _ LR. pdf, 2011-
06-14.

[14]

[16]

[17]

Wang ] H, Rossow W B. Effects of Cloud Vertical Structure
on Atmospheric Circulation in GISS GCM[]]. Journal of Cli-
mate,1998,11(11).:3010-3029.
Li Jiming. Huang Jianping, Yi Yuhong,et al. Analysis of Ver-
tical Distribution of Cloud in East Asia by Space-based Li-
DAR Data [ J]. Chinese Journal of Atmospheric Sciences,
2009,33(4) :1-10. [Z= BT, B 1 K F 20, 4. FH 2 ki
T I8 BERHIT 98 AR b IX. 25 3 B 43 A 9 g iR AELT . KRR
2#,2009,33(4) :1-10. ]
Wang Shuaihui, Han Zhigang, Xiang Jie. Feasbility Analysis
of Cloud-base Height Retrieval Using a Combination of Ac-
tive and Passive Satellite Data and Study of Cloud Macrophisi-
cal Chracteristics[ D]. Nanjing: PLLA University of Science and
Technology,2009. [ £ it#% . & 25 W, TS, TLA 32 4% 3 18 J 0k
G B 2 IS o B AT AT B R WA 43 B (D B e« i i 4
BT k22,2009, ]
Han Ding, Yan Wei, Jia Benkai, et al. Research of Cloud Vertical
Distribution around China based on Occulation Data[ J]. Chinese
Jounal of Radio Science,2011,26(6):1040-1045,1227. [# T , ™
SBUARHIL AL R T BORY i [ M X 3 A B L.
LR 2224, 2011,26(6) :1040-1045,1227. ]
Wu Chungiang. Observational Analysis and Numerical Simu-
lation of Cloud Radiative Characteristics in Chinese Region
[D]. Beijing: Institute of Atmospheric Physice,Chinese Acad-
emy of Sciences,2010. [ 25, Wb [E X 8 2 58 585 AE 19 00
AT SEE AL D ] Jb 5. B RL S B K W BT 5T
2010. ]

Determination of Cloud Vertical Structure and Analysis of
Its Distribution based on RS92 Radiosonde Data

Zhang Riwei', Yan Wei', Han Ding', Yang Shuchen'*’

(1. Institute o f Meteorology , PLA University of Science and Technology , Nanjing 211101,China;
2. No. 91876 Army of PLA ,Qinhuangdao 066203 ,China)

Abstract ;: Based on the being method of cloud vertical structure determination,combined with high-vertical-

resolution radiosonde data, we modify the method of relative humidity threshold. And we determine the

cloud vertical structure using the RS92 radiosonde data in De Bilt region in 2007 ,and analyze the occurrence

frequency and the vertical distribution characteristic of cloud. The result shows that it is feasible to analyze

the high-resolution radiosonde data of cloud vertical structure using the improved relative humidity thresh-

old method. There are mainly single-layered and two-layered cloud in this region,and the occurrence fre-

quency of signal-layered cloud shows the characteristic of “higher in summer and lower in winter”, the

double-layered cloud is the opposite. The occurrence frequency of the mean cloud base height, cloud top

height, cloud thickness and the highest cloud top height for all cloud increases with the height.

Key words: RS92 radiosonde;Relative humidity; Cloud vertical structure



