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Abstract The GRAPES_Meso model was used to simulate two rainfall processes in 2018.The
relevant cloud variables of model calculation and satellite observation were compared and
analyzed. The results show that in the current cloud computing scheme of GRAPES Meso model,
there are excessive high cloud cover in some places and deficit cloud cover in the medium and
low level dense closed cloud region. The cloud top temperature simulated by GRAPES Meso
model is obviously lower and the cloud top height is obviously higher. To address these issues, the
principles and formulas of the cloud computing scheme are interpreted, and the calculation
formula is optimized. After adopting the improved cloud computing scheme, the excessive high
cloud cover has been greatly alleviated. Low cloud top temperature and high cloud top height has
been greatly optimized. Based on satellite observation data, the preliminary exploration and test
on the optimization of cloud computing scheme provides a new means and method for researching
and optimizing cloud computing scheme.
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Fig 1 The distribution of cloud cover in EC reanalysis (a~c), model simulation (d~f) and satellite image of
FY-2 (g) at 0600UTC 5 May 2018

(a,d: high cloud; b,e: medium cloud; c,f: low cloud)
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Fig 2 The distribution of cloud cover in EC reanalysis (a~c), model simulation (d~f) and satellite image of
FY-2 (g) at 0600UTC 5 Jul 2018

(a,d: high cloud; b,e: medium cloud; c,f: low cloud)
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Fig3 The distribution of cloud top temperature in Himawari-8 satellite observation (a) and model

simulation (b) at 0600UTC 5 May 2018 (unit: K)
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Fig4 The distribution of cloud top height in Himawari-8 satellite observation (a) and model simulation (b)

at 0600UTC 5 May 2018 (unit: km)
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Fig 5 The distribution of cloud cover at 0600UTC 5 May 2018 simulated by GRAPES with the

new cloud scheme
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Fig 6 The distribution of cloud top temperature (a, unit: K) and cloud top height (b, unit: km)

at 0600UTC 5 May 2018 simulated by GRAPES with the new cloud scheme
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Table 1 Root-mean-square error (RMSE) between forecasts and satellite observations,the forecasts are

cloud top temperature (unit: K) and cloud top height (unit: km) which are integrated 1-9 hours in CTL and

TEST tests
B iR

B TIRE (KD ZIEE (km)

I 1) CTL TEST CTL TEST
1 45.44 32.02 6.47 4.66
2 45.19 30.98 6.51 463
3 4411 29.37 6.36 4.43
4 4154 27.82 5.88 413
5 40.43 28.06 5.75 417
6 40.40 28.63 5.77 425
7 4059 28.54 5.80 4.24

40.12 28.16 5.71 418
9 39.60 27.28 5.63 4.08
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TR INT R T R TR A R . 2018 4£ 7 ] 5 HEIMIREL A 45 R 5 2 A0, X
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Fig7 Regionally averaged shortwave radiation simulated from 0100-1000UTC during 5 May 2018 (unit:
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0100-1000UTC during 5 May 2018 (unit: °C)
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