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Martin visited our center from Oct.25-Oct.31 
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CMA Operational NWP System 

Introduced Spectral model CMA-developed GRAPES 

¸ GLB 10-day deterministic:  
ü T639L60 

¸ Global ensemble forecast:  
ü T213L31, M15 

¸ Global Typhoon forecast:  
ü T213L31  

Data assimilation: GSI 

¸ GLB 10-day deterministic:  
ü GRAPES_GFS 50km 
Parallel run vs. T639 

¸ Meso-scale :  
ü GRAPES_Meso 15km 

¸ Typhoon forecast:  
ü GRAPES_Meso 15km 

¸ Rapid update: 
ü GRAPES_RAFS 15km 

Data assimilation:  
GRAPES_3DVAR Main production systems 



Monthly, seasonal and annual prediction system 
(DCMPS1.0)  

ADAS: Atmosphere Data Assimilation System  

ODAS: Ocean Data Assimilation System  

AGCM: Atmosphere General Circulation Model(T63L16)  

RegCM : Regional Climate Model  
OGCM: Ocean General Circulation Model(GT63L30)  

eDERF : Ensemble Dynamic Extent Range Forecast by AGCM  

ENSO: Simplified ocean  - atmosphere coupled  model for  ENSO Prediction  
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History of CMA monthly/seasonal prediction system 

Jan1990 Jul1995 Jan1998 Jan2002 Jan2008 

week 

10-30day 

month 

season 

T42 T63 T106 T213 TL639 

Apr/2002 

10day 

Jan/2005 

Jan/2005 

Coupled with IAP_OGCM 

Sep/2005 

10-30day 

Forecast range 

Operational use until 2012 



The satellite data used in T639L60 GSI 

Active Spacecraft and Mission Status 

Spacecraft Mission Operational Status 

METOP-A AM Primary 

NOAA 11 Decomissioned 16 June 2004. 

NOAA 12 Decommissions 10 Aug 2007 

NOAA 14 Decommission on 23 May 07 

NOAA 15 AM Secondary 

NOAA 16 PM Secondary 

NOAA 17 AM Backup 

NOAA 18 PM Secondary 

NOAA 19 PM Primary 

NOAA POES some channels: 
ÅOperational with limitations 
ÅDegraded performance 
ÅNot operational 

Need to add new satellite data into  
GSI to keep the model performance 

http://www.oso.noaa.gov/poesstatus/ 

http://www.oso.noaa.gov/poesstatus/spacecraftStatusSummary.asp?spacecraft=2
http://www.oso.noaa.gov/poesstatus/spacecraftStatusSummary.asp?spacecraft=2
http://www.oso.noaa.gov/poesstatus/spacecraftStatusSummary.asp?spacecraft=2
http://www.oso.noaa.gov/poesstatus/spacecraftStatusSummary.asp?spacecraft=11
http://www.oso.noaa.gov/poesstatus/spacecraftStatusSummary.asp?spacecraft=12
http://www.oso.noaa.gov/poesstatus/spacecraftStatusSummary.asp?spacecraft=14
http://www.oso.noaa.gov/poesstatus/spacecraftStatusSummary.asp?spacecraft=15
http://www.oso.noaa.gov/poesstatus/spacecraftStatusSummary.asp?spacecraft=16
http://www.oso.noaa.gov/poesstatus/spacecraftStatusSummary.asp?spacecraft=17
http://www.oso.noaa.gov/poesstatus/spacecraftStatusSummary.asp?spacecraft=18
http://www.oso.noaa.gov/poesstatus/spacecraftStatusSummary.asp?spacecraft=19


Added NOAA-18 radiance, to stabilize the 
performance of operational spectral model 

system 

RMSE (500hpa) of Height in Northern Hemisphere  

  1Jan              1Feb           1Mar             1Apr            1May           1Jun              1Jul 

Mar.15/2012 

Before March 15 2012, the satellite data we used in NWP include the 
microwave radiances of NOAA-15/16/17. But the data quality of some 
instruments has declined, so NOAA-18 radiance data is added to T639. 



Newly implemented system 
GRAPES_TYM 

ÅFor typhoon intensity forecast 

ÅBased on GRAPES_Meso 

Å00UTCȁ12UTC: 72-hr forecast range 

ÅInitial: vortex relocation & intensity adjustment 

GRAPES_TYM(15km/L31) 



MinSLP (Obs. Vs. FCST) 



Max SPD (Obs. vs. FCST) 



GRAPES_Meso upgrade 

ÅAdd 4th-order horizontal diffusion for stability 

ÅVertical coordinate from terrain-following Z to hybrid 
coordinate (Schar, 2002) 

ÅInclusion of thermal expansion effect in continuity 
equation 

ÅSome bug fix in microphysics & land surface scheme 

ÅRefinement of back ground error covariance in 3DVAR 

 



Improve the precip. forecast 

Obs. 

24h 24h 

upgrade Version in 2011 

1-month average 24-h precip. 



Two high resolution windows 
testing 

BJ 

3km 

YR 



Plan in next two years 
Å Implement a very-short term forecast system with 3km 

resolution based on multi-model ensemble including 
GRAPES_Meso, WRF and ARPS (collaborate with Nanjing 
University) 

ÅData assimilation: hybrid DA (3DVAR+EnKF) (collaborate with 
Ming Xue, Oklahoma Univ.) 



Heavy rainfall event on Jul.21/2012 
Beijing 

Mean=190.3mm/24hr 
Max=460mm/24hr 

00z21Jul2012-00z22Jul2012 
Initial: global analysis 
BC: global forecast 
Grid size:3km 
Physics: 
- microphysics:  WSM6 

        - radiation̔        RRTM S&L 
        - pbl ̔                 MRF 
        - land surface ̔ NOAH 

Fcst. 

24-hour accumulated rainfall 

Max=341mm/24hr 

Beijing 


