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About GRAPES

Why and When called GRAPES?

GRAPES (Global/Regional Assimilation PrEdiction
System), project launched since 2001.

What GRAPES’ characteristics are?

A Unified NWP system
a common dynamic core with different configurations of
physics for different applications
Four main components
v'Variational DAS
v'Unified dynamic core
v'Physical parameterization scheme
v'Parallel computing

N NWPC;,“‘
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Recent progress of GRAPES_GFS

from last December :
v'Released a new version(June, 2013)
v'Updated parallel experiment system(July,
2013)
v Improved GFS to adapt to new HPC
IBM_Flex(July, 2013)
v'Migrated parallel experiment system to
IBM_Flex(August, 2013)
v Developed evaluation tools




new version(GRAPES_GFS_1-4-2-2)

@ Data assimilation

= Horizontal resolution from
1° to 0.5°

-> Re-calculate background
error covariance

- Height assignment for FY-
2E AMVs

= QC for surface obs.
> NOAA 19

2> AIRS

e Model
= 4th order diffusion
= PRM for scalar advection

> SPLINE for dyn-phy
interpolation

- Update PBL and SAS




DA’s horizontal resolution from 1° to 0.5°
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Height assignment for FY-2E AMVs

RMS of u—component (m/s) OBS—NCEP RMS of v—component (m/s) OBS—NCEP

e—oNoHA o—oNoHA
——e oldHA ° ———e oldHA

=——anewHA IE'—;—Elrjewl-;-IA

100 i g 100 cov b g

200f 0 << < 200 L L

3004 o ey 3004 gl ]

5004 R R CRCOTT 5004 o~
6oo{ A Nl eoo{ = 0 a LU

,,,,,,,,,,,,,,,,,,,,,,,,,,,

L | R

0 05 1 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5

RMSE of u/v against NCEP analysis are reduced

N NWPCs@"“




PRM and SPLINE
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Grapes Evaluate Tool (GET)
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Parallel experiment system of GRAPES_GFS

R20 flow in NWPC

o Research Integrate Code QC Parallel_ex Quasi_op _
Individual t
(RS Group Group Testing (real-time) (pre-op) operation

Now, this system is based on GRAPES GFS_1-4-2-3 (this version
is adapted to our new high performance computer IBM_Flex) .

Used techniques:

»Perforce(from ECMWF)

» Supervisor Monitor Scheduler (from ECMWEF)
»MARS (from ECMWEF)

»GET(based on NCAR evaluate tools)
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GRAPES_GFS parallel experiment system(config)

Leading time: 240 hour forecast (12UTC)
Resolution: model:0.5° /L36 with model top at 1 hPa
Model physics:

D

oo o >

Radiation: RRTMG LW(V4.71)/SW(V3.61)

Cumulus: Simplified Arakawa Schubert with modified entrainment
and detrainment rates

Grid-scale precipitation: WSM-6

Cloud: Xu & Randall diagnostic cloud
Land surface: CoLM

PBL: Modified Hong & Pan nonlocal PBL
Gravity wave drag: Baines & Palmer (1990)

S:

Incremental analysis,

Digital filterbackground error covariance — NMC method
0.5°X0.5° resolution, 17 standard pressure levels

Recalculated pressure levels
Bias correction scheme of satellite radiances based on simple linear

regression (Harris and Kelly,2001):(1 thi -
50 hPa thickness. I-N:WISSC(%



Observations assimilated

Daily sat. Obs. Received in CMA

Observations assimilated

* Conventional obs. (TEMP,
SYNOP,SHIPS,SATOB,AIRCRAFT)

 Unconventional obs.
*TOVS(NOAA15/16/17/18/19/METOP)
« GPS/RO( COSMIC)

« RADAR(wind and refractivity)
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* FY

*AIRS
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Verification

FORCAST VERIFICATION FOR 12UTC
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Skill card

GRAEPES-PAR againat T839 (20130801-20130831)

GRAEPES-PAR againat GRAPES (20130801-20130831)
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Focus of future work

Reseach:

® Improve the ability in assimilating satellite data

® Dynamic
Yin-Yang grid
Vertical coordinate
® Physics
topography-related process

Tibet Plateau Field Experiment
Macro-physics




Plan before 2015

Operation aims:

»Perform 3DVAR on model level
»Horizontal resolution: 0. 5° -> 0.25°
»Vertical resolution: 36 -> 60 levels
»Top layer: 1hPa -> 0.1hPa

»Use GRAPES_GFS to replace T639




an before 2015

Support system:
Develop a testbed of GRAPES

Prototype based on ECMWF PreplFS

S A FIFR P K IR

PrepGRAPE S-S =47 F & i

== - FUAR IS & R A2 IR S IR AHESD - SHHERRSAMTE S - SFPIEIER TS BEUEETEE. R
PrepGRAPES EEIE. fEukiAE R R .
TF#H: Java JDK - BRI SF & IR —RDSsiE A O .

- FIRRTEALEEETRRN IS S S S AAE . BFE GRAPESIERIAD, - EESFE
= EEHAGRAFESIRIS.
o HRIBEATHATIZRF -

PrepGKAPES (version

Window File Options Applications Help

= jinfang Namelist : jintang/grapes/ancw/grapes. glohal/sitespecitic

9 = grapes
SCHOST - name of supercomputer host 10.20.73.18

o

9 =10 aacw
¢ =1y grapes.global

© Description T LOCAL Local (non batch) submission to SCHOST falso. ~

@ perforceOption o o S ; "
e Submit options SCLOG - Directory for logfiles on SCHOST [mome/mwp/experiments/grapes
@ Accounting, system properties 5 SMSbinaries1 - Directory for sms binaries files on SCHOST  |[/home ffortest/sms/hin

@ Add your own Variables, Namelis ——
@ configure preprocessing |/ SCQUEUE Queue on SCHOST (if applicable) NORMAL3

@ configure assimilation
@ configure ruain model

=] »~
WSHOST - name of auxiliary host 10.20.73.18
@ configure postprocessing WSLOG - Directory for logfiles on WSHOST /horue/mwp/eaperiments/grapes
@ configure all for corpilation L i i o .
@ ke install SMShinaries2 - Directory for ems hinaries files on WSHOS'| rhome/fortest/sms/bin
® run grapes directories WSQUEUE - Quene on WSHOST (if applicable) NORMAL3
@ run grapes parameters specific e
DEFQUEUE Default queue (if applicable) normal

@ run parameters general
@ Sitespecific dircctorics
@ Sitespecific options

oo aadl

© a0 aad3

© a0 aadd

© a0 aad6

o

o

o

o

I

L erEEE———

Jrere toptication windon




THANKS FOR YOUR ATTENTION!
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