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Abstract Clouds play an important role in the Climate System. It is one of the key works in the model validation to
verify and improve the model simulation of the clouds. However, The high, middle and low cloud amounts derived
from the model, the surface observation and the satellite-retrieved data have different definitions, and cannot be
compared with each other quantitatively, which restricts the model improvement for a long time. In recent years,
Klein, Jakob, and Webb developed a method called International Satellite Cloud Climatology Project (ISCCP) cloud
simulator, to convert the cloud products from the model to those defined by the ISCCP satellites. Using the simula-
tor, some simulated cloud parameters, such as cloud amount (42 types), cloud top pressure and cloud optical thick-
ness, can be compared separately and quantitatively with the ISCCP data, providing us a further probability to cor-
rect the model errors. In this paper, the ISCCP cloud simulator is introduced firstly, and added into a regional nu-
merical model AREM (Advanced Regional Eta-coordinate Model) to convert the simulated cloud parameters to those
defined by the ISCCP data. Under the NCEP initial fields and time-varying lateral boundary condition forcing, the
AREM model is integrated continuously from 31 January 2001 to 28 February 2001, outputting every 3 hours. The

horizontal and vertical distributions of the cloud parameters converted by the simulator such as cloud amount, cloud
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topical pressure, and cloud optical thickness are compared with the ISCCP data quantitatively. The results show that
the AREM model can basically simulate the distribution of the horizontal cloud amount and the variation of the verti-
cal cloud amount over the eastern part of China, but the monthly mean total cloud amount is smaller, cloud top
height is lower and the cloud optical depth is thicker than observation over Sichuan and Guizhou area (28°N - 32°N,
102. 5°E-110°E ). The authors speculate that the errors come from the diagnostic cloud amount scheme and the op-
tical thickness calculation in the model. The cloud amount of the 42 cloud types from the simulator is also compared
to those from the ISCCP data, and it is concluded that the simulated stratiform cloud is relatively agreed with the da-
ta, while the convective cloud is not. It may be resulted from the small convective cloud amount in winter and the
limited capability of the model simulation over the Tibetan Plateau. The ISCCP cloud simulator has many priorities
and may play an important role in the model validation. However, it has some uncertainties and should be used care-
fully. The comparison of the single cloud type should not be carried out unless the model system errors are correc-
ted. Some technical problems such as the number of the columns in the grid and the method defining the cloud top

pressure should be further confirmed. Some day, the surface observation also should be coupled into the simulator to
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make the comparison more effective.
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Table 1 ISCCP D1 Cloud Classification

=X =i Cloud zoL)RE Cloud A =T Cloud 2R
Cloud code top height (PC) optical thickness (TAU) || Cloud code top height (PC) Cloud optical thickness (TAU)
30 10 hPa <<{PC<C180 hPa 0. 02<<TAU<1. 27 51 440 hPa <{PC<560 hPa 9. 38<CTAU<22. 63
31 10 hPa <<PC<C180 hPa 1. 27<<TAU<3. 55 52 440 hPa <<PC<560 hPa 22. 63<<TAU<60. 36
32 10 hPa <<{PC<C180 hPa 3. 55<CTAU<. 38 53 440 hPa <<PC<560 hPa 60. 36<CTAU<I378. 65
33 10 hPa <CPC<C180 hPa 9. 38<CTAU<22. 63 54 560 hPa <<PC<{680 hPa 0. 02<<TAU<. 27
34 10 hPa <<PC<C180 hPa  22. 63<CTAU<60. 36 55 560 hPa <{PC<680 hPa 1. 27<<TAU<3. 55
35 10 hPa <<PC<C{180 hPa 60. 36<CTAU<378. 65 56 560 hPa <{PC<680 hPa 3. 55<CTAU<. 38
36 180 hPa <<{PC<{310 hPa 0. 02<<TAU<1. 27 57 560 hPa <<PC<680 hPa 9. 38<CTAU=22. 63
37 180 hPa <<PC<<310 hPa 1. 27<<TAU<3. 55 58 560 hPa <<PC<680 hPa 22. 63<<TAU<60. 36
38 180 hPa <CPC<(310 hPa 3. 55<CTAU<. 38 59 560 hPa <{PC<680 hPa 60. 36<CTAU<378. 65
39 180 hPa <<{PC<{310 hPa 9. 38<CTAU<22. 63 60 680 hPa <<PC<800 hPa 0. 02<<TAU<1. 27
40 180 hPa <<PC<{310 hPa 22. 63<TAU<60. 36 61 680 hPa <<PC<800 hPa 1. 27<<TAU<3. 55
41 180 hPa <<PC<<310 hPa 60. 36<CTAU<378. 65 62 680 hPa <{PC<800 hPa 3. 55<CTAU<9. 38
42 310 hPa <{PC<<440 hPa 0. 02<<TAU<1. 27 63 680 hPa <{PC<800 hPa 9. 38<CTAU<22. 63
43 310 hPa <<PC<C440 hPa 1. 27<<TAU<3. 55 64 680 hPa <{PC<800 hPa 22. 63<<TAU<60. 36
44 310 hPa <<PC< 440 hPa 3. 55<CTAU<9. 38 65 680 hPa <<PC<800 hPa 60. 36<CTAU=378. 65
45 310 hPa <<{PC<C440 hPa 9. 38<CTAU<22. 63 66 800 hPa <{PC<{1000 hPa 0. 02<<TAU<. 27
46 310 hPa <<PC<C440 hPa  22. 63<CTAU<60. 36 67 800 hPa <{PC<{1000 hPa 1. 27<CTAU<3. 55
47 310 hPa <{PC<C440 hPa 60. 36<CTAU<I378. 65 68 800 hPa <<PC<C1000 hPa 3. 55<<TAU<. 38
48 440 hPa <<PC<I560 hPa 0. 02<<TAU<1. 27 69 800 hPa <<PC<1000 hPa 9. 38<CTAU=22. 63
49 440 hPa <{PC<560 hPa 1. 27<<TAU<3.55 70 800 hPa <<PC<{1000 hPa 22. 63<TAU<60. 36
50 440 hPa <<PC<I560 hPa 3. 55<CTAU<. 38 71 800 hPa <<PC<C1000 hPa 60. 36<CTAU<378. 65
*2 EXZERIRFHST S ISCCP D1 L BRMEE
Table 2 Some other model variables which can be compared with the ISCCP data

H Code A5 Variable

12 Bzt Cloudy pixels

13 2I4h At IR-cloudy pixels

23 =TS JEAE 10~180 hPa Z[a] 1) & Number of cloudy pixels 10 hPa<C{PC<{180 hPa

24 2 IS JEAE 180~310 hPa Z [A]ff) =& Number of cloudy pixels 180 hPa<C PC<{310 hPa

25 7 TS EAE 310~440 hPa 22 [8] iz & Number of cloudy pixels 310 hPa < PC<{440 hPa

26 2 TS JEAE 440~560 hPa Z [A]ff) =& Number of cloudy pixels 440 hPa < PC<560 hPa

27 = A JEALE 560~680 hPa 22 |f] (1) & Number of cloudy pixels 560 hPa < PC<(680 hPa

28 ZIAELE 680~800 hPa Z [A]#) 2 Number of cloudy pixels 680 hPa <Z PC<{800 hPa

29 2 A EAE 800~1000 hPa 2 |f] ) 25 Number of cloudy pixels 800 hPa < PC<{1000 hPa
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Fig. 1 (a) ISCCP observed and (b) AREM simulated total cloud amount (%) in Feb 2001
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(b) AREM in Feb 2001
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Fig. 6 Monthly mean convective (10 hPa<PC<{440 hPa, 22.63<CTAU<378. 65) cloud amount (%) derived from (a) ISCCP and (b)

AREM in Feb 2001
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