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Abstract GRAPES_YY is a global non-hydrostatic model developed on the basis of a spherical quasi-uniform Yin-Yang grid,
which is currently capable of forecasting medium-range weather with a full physical parameterization package being implemented.
To verify the model performance and its capability of predicting multi-scale weather systems, especially the circulations,
precipitation and corresponding error patterns, we first analyze a series of medium-range hindcast from 2 June to 17 July 2018, and
then highlight the analysis of a Meiyu process in East China during 4—7 July 2018. The ERA-interim data and gauge-radar-satellite
combined precipitation data in China are taken as the "true" situation. The model shows excellent numerical stability after the
improvement of the upper boundary condition. The results display realistic distributions of global circulation and precipitation within
the first three-day prediction. The model successfully reproduced the two 24 h accumulated precipitation peaks in the low-latitude
and mid-latitude regions, respectively, although it overestimated convective precipitation in the low-latitudes and large-scale
precipitation in the mid-latitudes. The model not only well described the location, orientation and north-south displacement of the
Meiyu rain belt, but also realistically simulated the movement and evolution of the synoptic systems for the case occurred during 4—7
July. However, the simulated heavy rainfall center is weaker than observations and is located further north due to the limitation of
resolution and inaccurate description of the wet physical process. In conclusion, the GRAPES YY model on the Yin-Yang grid
produces reasonable results. It demonstrates ability to predict precipitation associated with Meiyu fronts in the mid-latitude and the
performance is slightly better than the original GRAPES_GFS model.

Key words GRAPES_YY global non-hydrostatic model, Yin-Yang grid, Performance verification, Model forecasting bias,
Meiyu front
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Table 1  Configuration of GRAPES YY model in the simulation

A S W
Koy A 0.75°x0.75°
T B 60/
B2 i i 36 km
BB K 450 s
LB ES RRTMG K G 51 % (Mlawer, et al, 1997; Tacono, et al, 2008)
e R S WIES BT BT AT AP B 3% U (Zeng, et al, 1998)
Sub =y ES MRF 5 % (Hong, et al, 1996)
[AENC NV ES NSASJ5% (Han, et al, 2011)
PN L/ WES MESEARE M SR T 5 (4, 1998)

fili I 3o

CoLMiti1fii J5 % (Dai, et al, 2003)




626
—+— 200 hPa
—=— 500 hPa
0.8 ~ _\—_-0— 850 hPa
&) o
Q
<
0.6
g 60 i
o, -
5 >
o e
uv 40— i
g . 200hPa
204 —— 500 hPa
= —— 850 hPa
T T T T T
1 2 3 4 5 6 7
Time (d)
o —=— 200 hPa
> —— 500 hPa
0.8 —— 850 hPa
@]
Q
< 0.6
0.4 —
~ 8 .
E —
m 6
:
44 —— 200 hPa
—=— 500 hPa
—— 850 hPa
2 T T T T T
1 2 3 4 5 6 7

Time (d)

ACC

Acta Meteorologica Sinica K% 4R  2020,78(4)

—+— 200 hPa
—=— 500 hPa
—— 850 hPa

RMSE (K)

—+— 200 hPa

—— 500 hPa
—s— 850 hPa
] [ 1 I |
1 2 3 4 5 6 7
Time (d)
S —+— 200 hPa
— —— 500 hPa
0.8 & —— 850 hPa
&)
o}
< 0.6 ~
0.4 5
_ 8+ =
E i
m 6 5
W
b
4
4 —=— 200 hPa
—— 500 hPa
—— 850 hPa
2 | 1 I | I
1 2 3 4 5 6 7

Time (d)

Fl 1 JePERE 2 A R 5 (ACC) 5 R (RMSE)
(a. NP E, b, Y, c. dim A, d. £ m X0

Fig. 1 Averaged anomaly correlation coefficients (ACCs) and root mean square errors (RMSEs)

in the Northern Hemisphere

(a. geopotential height, b. temperature, c. u component, d. v component field)
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