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History of CMA global medium to long range forecast systems
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Medium and Extended Range Forecast Services

Kind of Forecast |Date of Issue Forecast Model

1-week 00UTC & 12UTC, - T,.639L60
every day « T213L31ensemble
with fixed SST (since
2006)
10-30day forecast ® End of every
pentad:10day fcst. T63L16ensemble with
® End of every 10-day: 20- persistent SSTA
day fcst.
1-month forecast ® 28" of each month: T63L16ensemble with
monthly forecast persistent SSTA

o 1st‘ 6th . 11th . 16th .
21th . 26" of each
month: 30-day forecast

3-month forecast 28th of the month CGCM
Flood season 1 April CGCM
forecast (JJA)

Annual forecast (DJF, 1 November CGCM

MAM)
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Medium range forecast system

1-week forecast

Based on T639 deterministic forecast

Global Spectral Model
(T, 639L60)

Short- and Medium-range
Forecast range

forecast
Forecast domain Global
Horizontal resolution T,639(0.28125 deg)
Vertical 60
levels / Top 0.1 hPa
Forecast
o a 240 hours( 00, 12 UTC)
e b e 84 hours (06, 18 UTC)
(Initial time)

Global Analysis

Initial Condition (NCEP GSI)




T639 DA: GSI/NCEP
( grid-point statistical interpolation: wan-shu wu, r
James Purser and David F. Parrish, 2002 )

Analysis scheme GSI| 3DVAR
Analysis time 00, 06, 12, 18 UTC Conventional data
. radiosondes,
Data cut-off time 3 hours 29 minutes(00, 12 UTC) aircraft,
5 hours 45 minutes (06, 18 UTC) synop,
[Early Analysis] ship,
10 hours (00, 12 UTC) buoy,
7 hours 40 minuts (06, 18 UTC) AMVs-Infrared
[Cycle Analysis] Satellite data
NOAA-15,-18 AMSUA
. NOAA-15, AMSUB
Resolution TL639L60 NOAA-18, MHS

Assimilation window -3 hours to +3 hours of analysis
time
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The CMA
Objective Meteorological Forecast System
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Five functions of the system:
1.Processing Data
2 Analyzing Predictors
3 Developing forecast modes

4 Real time forecasting

5 Displaying and verifying forecast products
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Medium-range forecast

examples of guidance used in CMA
About 2600 stations
Algorithm Valid at 00 & 12 UTC

— Neural network
— Kalman filter

 12-h precipitation

* wind speed and wind direction (prevailing during 12
hours)

* cloud cover (averaged during 12 hours)

* max/min temperature

 max/min relative humidity

from 24 to 168-h projection

 Categorized weather

with 12-h interval




Error of Max/Min temperature of MOS and DMO
in Apr.~Jun. 2008
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Guidance issuance
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Meteorological Information
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10 and 10-30 day forecast model

Horizontal resolution

T63 ( ~1.875° Gaussian grid)

Vertical levels

16 (Top Layer Pressure:25hPa)

Time integration range

45 days

Executing frequency

Once every pentad

Ensemble size

40 members

Initial values &
perturbation method

CMA global analysis
SV & Lagged Average Forecast (LAF) method

SST

Persisted anomaly

Land surface
Parameters

Initial conditions of land parameters are provided by
climatology

16



forecast products
by T63L16 40m ensemble with persistent
SSTA

(1) 10-day mean precipitation anomaly percentage
(2) 10-day mean precipitation most likely categories
(3) 10-day mean temperature anomaly

(4) 10-day mean temperature most likely categories
(5) 10-day mean 500hPa height anomaly

(6) 10-day mean sea level pressure anomaly

(7) 10-day mean 200hPa wind anomaly

(8) 10-day mean 700hPa wind anomaly




10 and 10-30day forecast guidance

Methods:

*T63L16 ensemble forecast (40members) with persistent
SSTA

*Synoptic theory: westerly ind
Statistics: pattern simgarity
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Example of 10-day forecast
guidance
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flood i

Successful example of 10-day forecast service
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Application of ECMWF medium-range forecast

500hPa Height & 850hPa Wind 24CHR Forecast
Initial Time: 20Z226MAY2011
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Successfully predict the transition of
weather regime from draught to wet.
*Severe draught over the southern China
during April-May,2011.

*The EC 10-day forecast from May 26 showed
the transition: southerly wind will become
dominant & subtropical high will move
westward.

Average 500hPa HGT from 20Z05JUN2011  to 20Z05JUNZ011
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Outline of CMA’s Long-range Forecasts
3-month and 1-month forecast

Kind of
Forecast

Three-month/flood
season/annual forecast

One-month forecast

Date of issue

Model: 22th of the month
Official issue: 28th of each month

Model: 21th of the month
Official issue: 28th of each month

Products

precipitation and its anomaly percentage
surface temperature anomaly

most likely precipitation categories

most likely temperature categories
200hPa wind anomaly

850hPa wind anomaly

500hPa height and its anomaly

« precipitation anomaly percentage
* mean precipitation most likely
categories

« temperature anomaly

* mean temperature most likely
categories

« 500hPa height anomaly

» sea level pressure anomaly

« 200hPa wind anomaly

« 700hPa wind anomaly




Other Guidance Products for

long-range forecast based on the CGCM
ensemble

Monthly/Seasonal precipitation and temperature
Tropical cyclone frequency

Cold air activities

Climate condition of crop seeding

First frost date

Monsoon onset and withdraw date and its intensity
Forest and grassland fireproofing

Sand storm frequency



Issuance of Climate Prediction Products
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I Issuance of Climate Prediction Products

@' Bl betp /fbee. ena. gov. endany AR
THE REE EFY WWEE IAQ BB
x  Google ‘ V‘ P -

M coozle ‘ peilis

g W .
B | gz ogm - X B
CwEE s @RS - B RS Kol £ HREEMER - £ MAHERS B Vinos Nedis ] Nindows B HELHER [ 2R - £ RELMER - @ 28R - @ EREEMEE -

My - B - TREEF) - FEE) -

‘@Beijing Climate Center ‘ .
B Beijing Climate Center — Windows Intermet Explorer

e

€| hitp/fendp nec. ema. gow. enfen/index. php?product=nd @ "|

FHE &EE FEYW WEke TEOD FHo

x Go gle‘ S

Beijing Climate Cenfer

‘@Eeijing Climate Center

LR | s @BREE - 2 RE el B BREEMER - £ TFEAS £ tindws Nedia B Vindws £] OENER @ BRAN - E ERESNEW - H BR

i

Home AboutBCC HotNews Products Research Data & Sof

NEWS

HESKBERSBEDO z -
;L f& %‘ {,t ¥ 3 Home Chines

Latc.asl Drought Monitoring and EAMAC ’ Monitoring Diagnosis
Prediction in China ~August 22, 2011 East Asian Mansoon Activity Centre |

HomePage About Us News Monitoring Prediction Download Special Columns Sea Ice & Snow Cover

Latest Drought Monitoring and . bal Extreme Weather|
Prediction in China —August 15, 2011

and Climate Events

El Nino/Southern
i n

Climate System

Postion: Homepage -> What's New! U;er:| |Pas;wnrd:| | Login Register

Latest Drought Monitoring and BCC \ﬂsiting Scholar
Prediction in China —June 13, 2011 ngrﬂmme

Latest Drought Monitering and
Prediction in China -May, 16, 2011

F20%
Bif20% Monitoring Bulletin

Climate Prediction
monthly  seasonal
R R .
Latest Drought Monitering and . e SRS Verification( monthly
Prediction in China —May, 3, 2011 | ~ A v TR seasonal }
| . 2.
Special Columns

Latest Drought Monitering and
Prediction in China -May, 9, 2011

mOre News =»

Monsoon Drought
NCC/BCC Monthly Forecast DERF Hot
Ensernble Msan 500hPa Height Anormnaly For 2001/11/06-2011/11,/14
Fest Started Raefer Date 20711/10/08 Fest Praduced Data2011,/10,/06
Wember Size=4G

[Extented Range Process
Data Center

Rt

{55, P .
hd‘h Global Monthly Precipitation Total
MO

Climate System Monitoring Ob ] [ Analy:
iservations / Analysis

Data / Model Output

Visits (the recent 100
days)

Y CMA
‘_\_ WWW.EMBGOvn Climate System Menitoring Bulletin

[ o EEPORT [

http://bcc.cma.gov.cn
http://ncc.cma.gov.cn



http://bcc.cma.gov.cn/

One-month Forecast System

Initial Values & Boundary Conditions

Initial Perturbations

Initial perturbations

SV + LAF
N

Ensemble Prediction

4 Ensemble forecast )

once pentad for the future 30-day
1-mon fcst. on 28t of every month

AGCM: T63L16

; 40 members )

Verification

Calibration
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An example: 30-day mean precipitation anomaly
percentage (left) and the most likely categories (right)
Auaust. 2011

NOC/BCC Monthly Forecast DERF NECC/BCC Monthly Forecost DERF
Ensembls Mean Preci Ancmaly Percentage Far 2011 /07 /31-2011 /08 /25 Maost Likely Precipitotion Catsgories Far 2011,/07/31-2011,/08,/23
Fost Started Rsfer Date 2011/07/19 Fcst Produced Date2011,/07,/20 Feost Started Refer Date 2011707719 Fest Produced Daote2011,/07,/20
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30-day mean temperature anomaly (left, unit:°C) and the
most likely categories (right)
Auaust. 2011
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Skill of precipitation and temperature in China

( verification method: ACC )
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Seasonal Forecast Model System

(" Atmosphere-Ocean )
coupled model
CI\{IA_GI(_)baI Data (BCC_CGCMO01)
Assimilation System " bere "
members,11 months
( T213 SSI ) integration
Atmospheric
........................ C I.C. Atmospheric model JREEIille
( T63L16: 1.875x1.875) Fixed CO2
: Atmospheric perturbation: LAF, 8 init. perturbs |/
(LAF)
St 3 ﬁ flux adjustment
CMA Global Ocean Data Ocean Model (IAP-OGCM )
Assimilation System Thermo-dynamical sea ice
( BCC_GODAS ) (1.875°x1.875° , 30 levels)
Climatological Sea Ice \ 6 init. perturbs Vo

Oceanic perturbations
Perturbed background &

observational error
covariance matrix




Successful prediction case _ |
Issued in April

The summer rainfall anomaly percentage
forecast (left) and observation (right) in 1998
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Successtul prediction case
Issued in April

The summer rainfall anomaly percentage
forecast (left) and observation (right) in 2000
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Flood season forecast in 2011

Precipitation anomaly Seasonal forecast guidance
percentage JJA/2011 ( Issued on 26" March,2011)

MON {(6*-8) DR% 2011 13123

ACC=0.29




CGCM performance

> Anomaly Correlation coefficients
(Initial Condition : Mar, Period of Forecast: JJA)

Averaged period:1983-2002
Global N. H. | E. Asia

Zeoo | 0.20 0.18 0.21
Teso | 0.07 0.07 0.15




Planned forecast guidance for this winter
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History of CMA global medium to long range forecast systems
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GRAPES: Global and Regional Assimilation & Prediction System

since 2001
A Unified Global and Regional NWP System
— Global model
— Meso-scale model
— Global VAR

— Regional VAR




Unified
GRAPES Model Dynamic Core
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Fully compressible equations with shallow
atmosphere approximation

2-time-level semi-implicit semi-Lagrangian (SISL)
time-stepping

QMSL or CSLR for scalar advection

3D vector form for momentum equations
Height-based terrain-following coordinate

Option of hydrostatic and non-hydrostatic
Arakawa-C grid but V at poles

Charney-Phillips vertical grid

GCR for Helmholtz Eq.

Spherical & polar effects of trajectory calculation
Quasi-cubic interpolation

Mass fixer > J-(JZ+A7Z)C”/R1dV B
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Configuration of GRAPES_GFS

° GRAPES_GFS : medium-range global forecast

— GRAPES_Global 50km L36 with model top at 10 hPa
— GRAPES _3DVAR at 1.125 degree

— 6-hourly cycle

— 240 hour forecast (00,12UTC)

— Assimilated Obs.

. GTS conventional data
NOAA15, 16, 18, 19
METOP-2 amsu
COSMIC Refraction
AIRS
FY-3 radiance
METEOSAT-9 & MTSAT AMV
MODIS polar AMV
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Future development of long-range forecast system

Phase IV 2015- ... BCC_ESM
T i ~ [Bcc_AGCM3(T266)
Phase Ili 2011-2015( BCC_CSM2 )i moria.L40vsraecaokm)
SIS(1/3°~30km)

BCC_AGCM2.2(T10¢t Seasonal

BCC_AVIM1.0(T106) [T ) [iTTRe T
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