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Abstract: Global/Regional Assimilation PrEdiction System (GRAPES) is an operational Numerical Weather Prediction (NWP)
model which has been developed by Chinese scientists since 2000. This paper summarizes the history of development and the key
technologies. To represent the uncertainty of initial conditions of GRAPES model, the Singular Vectors (SVs) has been applied
to initial condition perturbation method of GRAPES Global Ensemble Prediction System (GRAPES-GEPS) and the ensemble
transform of Kalman filter (ETKF) and ETKF-based multi-scale blending have been applied to initial condition perturbation
methods of GRAPES Regional Ensemble Prediction System (GRAPES-REPS). To represent the uncertainty of GRAPES model
itself, the stochastically perturbed parameterization tendencies (SPPT) and Stochastic Kinetic Energy Backscatter (SKEB) have
been used to the both of GRAPES-GEPS and REPS. The challenges and future plans of GRAPES-GEPS and -REPS are analyzed.
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Fig. 2 Horizontal distribution of observation stations and initial perturbation (unit: m/s)
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Table 3 Comparison of Configuration of GRAPES-GEPS
and T639-GEPS

S8 GRAPES-GEPS T639-GEPS
[TE:M GRAPES_GFS_2-1-2-2 T639L60
Ko R 50 km 30 km
EEIPR L60 L60
L ETH 3 hPa 0.1 hPa
k51T R 58 GRAPES_4DVAR GSI
GULIER7RZIES %N SVs BGM
A EHHEA SPPT, SKEB SPPT
YW SE TCSVs TP B o+ 5 R AR
B TR AR 31 15
AR 15d 15d
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%4 GRAPES-GEPSHNT639-GEPS& & Hilk R4t Al FATMRATEL ( 84L: d) &
Table 4 Available forecast time (days) of the GRAPES-GEPS and T639-GEPS ensemble forecast system (unit: d) **

JE 5k FER FI
oG8 EETFH EHER REE £&F EHITR REE EEFH EHBR REE
GRAPES_GEPS 8.275 7.219 1.056 7.670 6.652 1.018 8.872 7543 1.329
T639_GEPS 7.957 6.953 1.004 6.925 6.068 0.857 8.365 7.244 1121

12J9) 4 FH5RF A2 H 12 UTCHUR RS i H Tl K
Houtb, T, 5T639-GEPSHIEL, GRAPES-GEPS
Ry AL P BRI 2 0, B R R R R X
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Table 5 Comparison of configuration of GRAPES-REPS
v3.0 and v2.0

EETRAS GRAPES-REPS v3.0 GRAPES-REPS v2.0
Bk GRAPES-MES04.3 GRAPES-MES04.0
KP4y B 01° 0.15°
EHFEK 50/ 50/
TiRAME [(JGRAPES-MESO-3km [{JGRAPES-MESO-10km
F &5 Z5HT 7
YA EFA ETKF ETKF+Z RERA
AP BHA B FE+SPPT LY IR 5 +SPPT
Mih FHBHA GRAPES-GEPS T639-GEPS
G WA E T B3 IR Jie 2 A B L 7
SEN AL 15 15
T [X 45 o [ X 4 Hh ] X 3
TR 2 84h 84 h

6 GRAPESXE&E AT K RSv3.0%v2. 0 T2
S TR
Table 6 Comparison of physics parameterization
schemes of GRAPES-REPS v3.0 and v2.0

GRAPES-REPS v3.0 GRAPES-REPSv2.0

Eggg WRSHL BRESHME MNRSEL BRESHL

AR AR VES VES
000 new_KF MRF new_KF MRF
001 new_KF MRF new_KF MRF
002 new_KF MRF BM MRF
003 new_KF MRF new_KF MRF
004 new_KF MRF new_KF MRF
005 new_KF MRF BM MRF
006 new_KF MRF new_KF MRF
007 new_KF MRF new_KF YSU
008 new_KF YSU SAS YSU
009 new_KF YSU BM YSU
010 new_KF YSU new_KF YSU
011 new_KF YSU SAS YSU
012 new_KF YSU BM YSU
013 new_KF YSU new_KF YSU
014 new_KF YSU SAS YSU

TECMWFAEREE S Tk, JUHJEBW &M A0 T
ECMWFE & Tiidk, FHJEE, #IAE&7EGRAPES-
REPS v3.05| A= M A G R T 18 %k,
36~48 hF/K TR B by, & W kLA, mrhE
L5 GRAPES-REPSHL A /3 #F %45 A % . {HGRAPES-
REPS v3.09 i il fit B {2 55 TECMWF & & Tk, #
e 2 ECMWRE SO R AR R4 B A 3 4F 1) ik g
71, WX B W IR LT GRAPES-REPS., 1A T
15 0 P XA A TR A I 9 A K TR A A e 1 1
e
5 RERiITie

G TR UAREE TR A% 055 R G, A
ARG T ES % JAGRAPES 4R/ [X 45 48 £ T
ARG K EDIFE S OH AT, B T GRAPESA:
BREEA TR &7 5 M EAME SN )77 . GRAPES[X f# 4
B IR E A B WE S ) Tk 2 R IR & WI{E I 5)
Jiid R GRAPES A ER/ [X I8 4 R A :0A K o€ 1k
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WARGHES O ETIRIERE, MEInT:
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Fig. 3 Comparison of the probabilistic precipitation forecast skills of the GRAPES-REPS v3.0 and ECMWEF in terms of AROC
(a) >0.1 mm, (b) > 5 mm, (c) >15 mm, (d) >30 mm
(The 64 forecasts from 00:00 UTC 1 July 2019 to 12:00 UTC, 30 September 2019 totally are verified)
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