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Table 1 T he hypothesized temperature profile 1
(hPa)
1000 950 900 850 800
T(K) 292 288.5 286 286. 5 288.2
(K) 292 292.8 294.7 300. 1 307.2
/ P(K/hPa) - 0.016 - 0.038 - 0.108 - 0.142
2 2
Table 2 T he hypothesized temperature profile 2
(hPa)
1000 950 900 850 800
T (K) 292 282 280 284 294
(K) 292 286.2 288.6 297.5 313.4
/ P(K/hPa) 0.116 - 0.048 - 0.178 - 0.318
, 800 850 hPa
2
= 600 s, (26) Bechtold '* la, b
c= 2.5, 0 = 3600 s,
1500 s, 2 , o 2.5h, 1 2 R
(20), (21)  (27) (20), (21)  (27)
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0.7t T dT/dp=-0.108 K/hPa 0.7 T ————— dT/dp=-0.178 K/hPa
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FERHE B B
1 = 600 s( o= 1500 s), =0.36 ,
(a. 1 ,b. 2 )
Fig.1 The variability of cloud fraction simulated by the statistical cloud scheme with = 600 s

0= 1500 s) and

(i.e.,

= 0.36 corresponding to different relative humidity and

atmospheric stability. (a)is based on thehypothesized temperature profile in

Table 1, (b) is based on the hypothesized temperature profile in Table 2
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Fig.2 The variability of cloud fraction simulated by t he statistical cloud scheme with = 3600 s
(Le., 0= 2.5h) and = 0.36 corresponding to different relative humidity and
atmospheric stability. (a) is based on the hypothesized temperature profile in
Table 1, (b) is based on the hypothesized temperature profile in Table 2
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Fig.3 The variability of coud fraction simulated by the statistical cloud scheme with = 600 s

(i.e., o= 1500s) and = 1/ corresponding to different relative humidity and
atmospheric stability. (a)is based on the hypothesizedtemperature profile in
Table 1; (b) is based on the hypothesized temperature profile in Table 2
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Fig.4 The variability of cloud fraction simulated by the statistical cloud scheme with = 3600 s
(e, 0=2.5h) and =1/ corresponding to different relative humidity and
atmospheric stability. (a) is based on the hypothesized temperature profile in
Table 1, (b) is based on the hypothesized temperature profile in Table 2
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Fig.5 The annual mean low— level cloud fractions ( %) based on the last 3— year

simulation of CCM 3-CtrT . Interval is 10% . Values over 30% are shaded.

120°E 140 160 150 160 140 120 100 80 60" W

6 CCM3-CldT 3a (%)
( 10% ., 30% )
Fig.6 The annual mean low— level cloud fractions ( %) based on the last 3— year

simulation of CCM 3-CIdT. Interval is 10% . V alues over 30% are shaded
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Fig.7 The annual mean low— level cloud fractions ( %) based on ISCCP D2 from
1984 to 2000. Interval is 10% . Values over 30% are shaded
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A STATISTICAL LOW-LEVEL CLOUD SCHEME AND ITS TENTATIVE
APPLICATION IN A GENERAL (IRCULATION MODEL

Dai Fushan

(LASG, Institute of Atmospheric Physics, Chinese Academy of Sciences, Bejing 100029;
Beijing Institute of Applied Meteorology, Bejing 100029)

Yu Rucong Zhang Xuehong Yu Yonggiang

(LASG, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)
Abstract

In this study, a statistical cloud scheme is first introduced and coupled with a 1storder turbulence scheme
with 2nd order turbulence moments parameterized by the timescale of the turbulent dissipation and the vertical
turbulent diffusion coefficient. Then the ability of the scheme to simulate cloud fraction at different relative hu-
midity, vertical temperature profile, and the timescale of the turbulent dissipation is examined by numerical sim-
ulation. It is found that the simulated cloud fraction is sensitive to the parameter used in the statistical cloud
scheme and the timescale of the turbulent dissipation. Based on the analyses, the introduced statistical cloud
scheme is modified. By combining the modified statistical cloud scheme with a boundary layer cumulus scheme,
a new statistically-based low=level cloud scheme is given and tentatively applied in NCAR CCM 3. It is found that
the simulation of low-level cloud fraction is markedly improved and the centers with maximum low-level cloud
fractions are well simulated in the cold oceans off the western coasts with the new statisticallybased low-level
cloud scheme applied in CCM 3. It suggests that the new statisticallybased low-level cloud scheme has a great
potential in general circulation model for improving the low-level cloud parameterization.

Key words: T he statistical cloud scheme, Low-level cloud, Low-level cloud parameterization, The general

circulation model.



