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Fig 1 Chbud drops mages at the height
of 2 100 4600 m( hewam layer i a stratiform cbud) on Septenber 17, 2003
1

Table 1 W eather conditionwhen samp lng

0 m
2003-09-17 13:13 14 11 16 03 16 29 Fn, A sop 4 700
2003-09-19 0:35 09 43 11: 11 1L 29 Fn, A sop 4 545
2003-09-26 13 05 1323 S¢ Actra 5 688

2
Table2 Characteristic valies and varbus pammeters

ofwater dops sze distrbuton n stratiom cbud

/m / m / m I m?) /(g/m?)
(2~47 m) 552 622 7. 013 L29 10° 0 023
(47~ 800 m) 230 0 265. 0 299, 0 24 800 0 06
(>800 m) 1041 2 1186 0 13889 401 0.095 1
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, N(r) = crzexp(— br), - ( K-M
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) , ;5 N(r) = Noexp(- br),
M-p o
1 Takeucht”  Ulbrich " , M-P
[12]
, [ 13]
N (r) = ANoexp(—- ar+ brz—cra) , Ny , T ;A
, ;a b ¢ ,
,b=0Q c:QA:l()O:L N(r) = Noexp(- ar), M-P ; ,
N(r) = Noexp(— ar+ brz—cr3); c=1Q
N(r) =ANjexp(- ar+ brz) s ,
, N(r):mrfexp(— ar+ br' - cr3)
s 5 , m , s fa b c
, sr N(r)
=mrfexp(— ar+ brz—cr3)N(r)=ANoeXp(— ar+ brz)N(r)z crzexp(— br) N(r) =
Noexp(— br) , ,
, 3

2

21
2 3 , Ni(r) =
mrfexp(— ar+ brz—ch) N (r) =ANgexp(—- ar+ brz) KM
KM , r>13 m | )
, r 2~13 m ;5 N(r)=ANoexp(- ar+ br2)
—— I
107 —— N(r)=mrexp(-ar+br—crd)

—— N(r)=cr?exp(-br)
—— N(r)=ANyexp(-ar+br?)
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Fig 2 D ifferences betw een the spectum fitted by different functins

and the observed spectum for littke cbud drops
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K-M s 2~ 26 m s r>26 m
, ; N(r):m'r/vexp(—ar+br2—cr3)
, , Q99
E ,E= - / , 3
3 E, Ey Es Ey
3 , N(r)zmrfexp(—ar+ brz—ch)
, Q 54 %
3 3
Tabk 3 Relative erms of littk cloud drops spectra smu lated by three functons %

E E E E

1 2 3 N
N (r)= c? exp( - br) 39 5.1 61 14 6
N (1) =AN yexp( — ar+ br?) 0.9 1.6 275 37
N (r)=mV exp( - ar+ b= ¢r) 0. 54 0. 96 18 07
22
3 4 5
2
s N(r) = crexp(- br)
35%, 4 0%, 3 R
2
N (r) = ANgexp(- ar+ br ) ,
11 3% 13 0%, N(r) = md exp(— ar+
2 3
br — cr) s ,
1 1% 2 3%,
—— g
—— Niry=mrfexp(-ar+vbri-cr') 10° - — W
10 4 a —— N(r)=criexp(-br) b —— N(ri=Nyexpl-br)
—— N(r)=ANyexpl—ar+br?) | —~—Nirysmrlexpi-ar+bri—crti
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Fig 3 D ifferences beween spectra fitted by different finc tions
and the obsewved spectum for big cbud dwps( a) and raindwops( b)

N(r):m'rfexp(—ar+ brz—cr3) 4 83 %,
93%, 10 0%, N(r) =Noexp(- br)
12 6%, 20 2%,
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6
N(r)= e’ exp(- br)( N(r)=ANgexp(-ar+ b)) N(r)=Noexp(- br)
4 3
Table4 Rehtwe errors of the big cloud drops spectun smuhted by three finctions %
E, E, ks Ey
N(r)= ¢ exp( - br) 35 4.2 65 40
N(r)=N gexp( - ar+ br?) 11. 3 125 15 0 130
N(r):m/exp(—ar+b72—cr3) L1 L4 28 23
5 2
Table 5 Relative errors of the raindwops spectum s ulated by wo functions %
E, Ey E3 Ey
N(r)=Ngexp( = br) 126 19.3 26 0 202
N (r)=mV exp( - ar+ b= ¢r) 4. 83 6. 10 8 20 9 33
3
! 2 3
, N(r)=mrep(—ar+ br’ —cr)
6 7
S 2 3
N(r) =mrexp(— ar+ br — cr) s
) 10 0%
«C 4 . f
’ ; ’ ) ;
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Fig 4 W ater drops size distribution i wam stratiom cloud
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Table 6 Fittng parmeters br three kinds of drop size distrbutbns
(2~ 47 m) (47~800 m) (>800 m)
m 3102 10 1. 004 103 60 10!
f 9259 107! -4579 107! -6.397 10?2
a 3994 107! - 1274 10?2 2% 1077
b -363 107° -40 1077 6 827 1077
c -L1 1074 -2537 10° 1018 1079
7 3
Table 7 Rehtive errors and gross relative ermos of fiting results
for three k inds of dwp size d strbutions %
E, Q0 54 11 4. 83 Q 62
E, Q 96 1. 4 6. 10 1 03
Ey 18 2.8 8 20 59
E, 07 23 9.3 07
4
(1 , )
(2 N(r)zmrfexp(— ar + brz—cr3)
5 s
KM M-P N (r) = ANoexp(— ar+ br — ¢ ) \
3%, , , 10 %
(3) , )
,
) As
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Size Distributions of the W ater D rops
n theW am Layer of Stratiform Clouds n Yan an

WANG Y ang—feng]’ > LEIH eng-ch i
WU Yuxid, XMOWenran, ZHANG Xiao-qing

(1 Deparment of Electronic Engineering NU IST, N anjing 210044 China
2 Instiute of Amospheric Physics CAS, Beijng 100029 China)

Abstract The aibome PM S-detecting data of stratifomn clouds in Yan an in Sep , 2003 are ana
lrzed 1t is found that one density distrbu ton function can represent thew ater dops size d siribution
n thewam layer of stratiform clouds in Yan dn The function is used to fit the size distrbutbns of
gnall cbud drops big cloud drops and raindrops The fitted spectmm distrbution is well matched
wih the obsewed one and the correlation coefficients of their characteristic valies are greater than
Q 945 The calculated mean dian etey square-root dian eter cubic root diameter and concentration

are also cbse to the observatbnal results and the fitted size distrbuton is able to reproduce the fea
ture of observed size distribution well

Key words stratifom cloud; particle size distrbutbn error analyss



