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Abstract The performance of the GRAPES Global Forecasting System (GRAPES GFS) was diagnosed and evaluated by
comparing its forecasts with the fifth-generation ECMWF global climate and atmospheric reanalysis data (ERAS5), and the effects of
convection on cloud microphysical processes such as condensation (sublimate) and evaporation were optimized. The research
emphasizes: (1) Cloud macro and micro physical quantities, such as cloud cover, cloud water content, column cloud water content
etc.; (2) precipitation and outgoing long-wave radiation (OLR); (3) the feedback tendency of different physical process for
temperature and humidity. The results show that after the cloud scheme is improved, liquid-water content forecasted by the
GRAPES_GFS has increased in tropical regions, and the vertical distribution of hydrometers becomes more reasonable. The cloud
cover forecast is closer to the ERAS. Particularly, the model performance for high cloud forecast has been improved significantly,
which subsequently improves the OLR forecast. Total forecast precipitation in tropical areas increases slightly, while large-scale
precipitation increase in the tropical areas is more obvious, which alleviates the underestimation of large-scale precipitation in the
tropical areas.
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Fig. 1 Averaged intergrate liquid water content (a—c) and ice water content (d—f) from ERAS5 (a, d), and from
GRAPES_GFS forecasts with the original scheme (b, f) and the improved scheme (c, f) for 1—5 June 2009 (unit: g/m?)
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and GRAPES_GFS forecasts with the original scheme (b)
and the improved scheme (c)
for 1—5 June 2009
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Fig. 3 Total cloud cover (a—c) and low cloud cover (d—f) for ERAS (a, d) and GRAPES_GFS forecasts with the initial
scheme (b, ¢) and the improved scheme (¢, f) for 1—5 June 2009

B/NT 0.3, GRAPES_GFS Z 7 Z IR, HOH K
=~/ TF 0.1 X ZL T ERAS, = & Bk F /N
F ERAS, =7 Rttt e, Ak Ik = g A 8 m, 5
= FkERIn—%.

GRAPES_GFS i fk = i, 7E Rl i 1 825
DX 38K, 12 X3 A R, D% B 4 T R 2 OB A
R . BAORE, RS AN = £
i 3k AR, 380 2 X AR ) B R R 5 T, IR s R TR
R B T YA L R ATERZR STk,
KA e A AR T AR, A X6 U T Sl RE B

o L DX ROK B w3 R, XS 1 B K IR R B
RN T, R 2 e TR S R s R AR RO
3.3 BRAEREHAG REKMIRITEL 5747
GRAPES_GFS [ 7K il 41 4 45 Uk b i RUEE B K
FAS SRR K W38 43 o D 4 25 A 4] 3K 6 9 )
ERAS M GRAPES_GFS = 7 Rk ki . 5 S K&
H V30010 Bz 7 S HF it . I i 2208, /&l 4a.
b. ¢, GRAPES GFS Hl ERAS H /K X I8 /3 4 #H 2%
K, ERAS B FE/K & = T GRAPES_GFS, #i7 i
DX U A B 8, 2 31 2 A0 30 A T DX £ 1) 43 A (14 A 7K



72

90°N

120°E 180 120°W 60 0
[ T 1T 1T T [ T 7
01051 3 5 7 9 11 1520 25 30 35 40 45

90°S .

0 60 120°E 180

C N T T T T 1T T
01051 3 5 7 9 11 1520 25 30 35 40 45

120°W 60 0

K45 2021,79(1)

Acta Meteorologica Sinica

90°N
60
30
EQ
30

60

90°S
0 60 120°E 180 120°W 60 0
[ T 1T 1T T [ T 7

01051 3 5 7 9 11 1520 25 30 35 40 45

90°N
60
30
EQ
30

60

9OOS i aa T e —a - S R o
0 60 120°E 180 120°W 60 0

C N T T T T 1T T
-1 0095051152 4 6 8 1012 16 18 20

5l 4 ERAS (a) 2 GRAPES GFS = F ZBdtaT (b)), tkidt/a (¢) MK R =7 Zdtal G MK 28 (d) 2046 (3 mm)
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scheme (c¢), and their differences (d) for 1—5 June 2009 (unit: mm)
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Fig. 5 Convective precipitation (a—c) and large-scale precipitation (d—f) for ERAS (a, d) and GRAPES_GFS forecasts
with the original scheme (b, e) and the improved scheme (c, f) for 1—5 June 2009 (unit: mm)
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scheme (b, ¢) and the improved scheme (¢, f) for 1—5 June 2009
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forecasts with the original scheme and the improved scheme for 1—5 June 2009 (a. the tropical temperature tendency, b. the water
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