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Abstract: By using the GRAPES (Global/Regional Assimilation and Prediction Enhanced System) Single
Column Model and the GCSS WG4 Case 3 data, the numerical experiments were conducted to evaluate the
cumulus parameterization schemes, such as BMJ, SAS and KFeta. The results show that BM] and KFeta
can simulate the precipitation that consistents with the observation, while SAS is relatively poor. The po-
tential temperature errors of the middle and upper troposphere simulated by BMJ are smaller, but cool bias
of the lower troposphere is serious, meanwhile, it has stronger ability to transport water vapor upward
which leads to the lower troposphere drier, middle and high troposphere wetter, so that the atmosphere
adjusted by BM]J is too stable. KFeta has a trend to be cooler and wetter at lower troposphere and mainly
produces cold bias, but the magnitude of lower troposphere is smaller compared to other schemes, at upper levels

serious cool bias is caused by excessive overshoot. In order to solve the problem of KFeta excessive overshoot, this
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paper proposes a new modified scheme in which the vertical velocity equation is modified, and the modified scheme

proposed by Anderson et al. also is examined. Numerical experiments show that both modified schemes can reduce

high-level cold bias effectively; In general, the new modified scheme is more satisfactory.
Key words: GRAPES_SCM, cumulus parameterization scheme, GCSS WG4, KFeta Scheme
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Time series of rainfall (a—d, unit: mm « h™!) for subcases 1—4 with

different cumulus parameterization schemes
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R TR RIE 4 D ERB N AR
HBFEK . ATLAA H . BMI 7 8 ) F 77 AR HOUL
Z 1) B K. B B A B 1O B R K
37.24 mm, i BMJ #4°4 44. 6 mm, A B 3 W
Wiy EALRE K S 20, 86 mm, BMJ J7 22 | 2 31. 48
mm, KFeta J5 277 2 (1 2 B R K o 0] B 00 00 i K
O Y. SAS J5 Z WA T 1 (8] B 4 BE LAY R K ™
HEw/N . RA 8. 75 mm, BRI 2249 12 mm.,

x1 ZE#MEK (R4 :mm)
Table 1 Accumulated rainfall in simulation

and observation (unit;: mm)

FEE  FerE PR FRE
1 2 3 4

BRI 37.24 32.79 20. 86 20. 86
SAS 39. 95 30. 61 22. 37 8.75
BM]J 44,60 33.98 31. 48 23.67
KFeta 37.95 30. 34 23.68 17.03
KFeta_flux 37.21 29. 64 21. 49 13.41
KFeta_w 38.55 30. 77 23. 89 17.59
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Table 2 The correlation coefficients and root-mean-square error (RMSE)

of simulated rainfall with observation

ELLES T B 2 ELEE S
LIPSy RMSE LEEE S RMSE MR FRH RMSE LIPS RMSE
SAS 0.76 0. 44 0.70 0. 54 0.13 0.33 0.002 0. 30
BMJ 0.87 0.32 0.93 0.31 0. 67 0.31 0. 67 0.24
KFeta 0. 80 0.43 0.89 0.34 0.58 0.34 0.70 0.18
KFeta_flux 0. 88 0.29 0. 84 0. 41 0.55 0.31 0.76 0.18
KFeta_w 0.77 0.41 0.91 0.32 0. 54 0.33 0. 65 0. 20
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Fig. 2 Profiles of time-averaged potential temperature errors (a—d, unit; K) and water vapor mixing

ratio errors (e—h, unit: g » kg ') for subcases 1—4 of different cumulus parameterization schemes
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