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The present status of Beijing Climate Center
Climate Prediction System

Performance of the Seasonal Ensemble
Prediction System in BCC

WWRP/WCRP sub-seasonal to seasonal prediction
project (S2S) activity in BCC
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Atmospheric Model Land Model Ocean Model

» BCC_AGCM 2.2 » BCC_AVIM 1.1 = MOM4_L40
= BCC_AGCM 21 = BCC_AVIM 1.0 = TB3L30 OGCM

» BCC_AGCM 2.0

Sea Ice Model Projects
» SIS = CMIPS
» AMIP

» Data Download

to improve the current operational Dynamic Climate Model

» BCC_CM1.0 = BCC_AGCM1.0
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Ihe Sketch Map of BCC-CSM Climate System Modeling Division (CSMD) is a part of Beijing ; 4.0
-~ " Climate Center, China Meteorological Administration. It was § .0
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Prediction System (DCMPS), to develop the climate system model
(BCC-C3M) and finally use it to serve ...
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Generation 1 DERF1 based on BCC_AGCM1. Seasonal forecast system based on BCC_CM1

Next

DERF2 based on BCC_AGCM?2. Seasonal forecast system based on
BCC CSM1.1m. S2S forecast system based on BCC_CSM1.2

A seamless forecast based on BCC_CSM?2




Part |l:
Performance of the Seasonal Ensemble Prediction System in BCC

BCC_AGCM2.2(T106 ~110 km, L26) Top: 2.19 hPa
BCC_CSM1.1(m) BCC_AVIM1.0(T106)
MOM4-L40v2(1/3°~30km)
SIS(1/3°~30km)
Forecast: initialized on 15t of each month, 13 months integration

Ensemble forecast: 15 lagged-average-forecast (LAF) and

9 singular-vector (SV) method

Initial data: NCEP-R1 reanalysis + NCEP_GODAS
Hindcast period: 1991-2013

Data preprocess: 0-month lead (LMO) ; 1-month lead (LM1) ......
: 6-month lead (LM®6)
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Hindcasted climatologiesof JJA-mean UV850 and PREC %
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(Liu , et al., 2015: Adv. Atmos.Sci.)
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= ¢ Interannual standard deviations of JJA-mean U850 and PREC
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Strong interannual
variability of U850 over
the western tropical
Pacific, with a
maximum center near
the Philippine Sea.

Remarkable
overestimated the
interannual variance of
PRECIP over the SE
Arabian Sea, western
Indo-China Peninsula,
and the western tropical
Pacific.
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Significant TCCs are
over most tropical

. Indian-Pacific oceans.

- Forecast becomes
unskillful over most

regions beyond
4-month lead.
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"Forecast skills in JJA-mean PREC at different Iead time
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6.0
4.0 - e SEASM: horizontal shear of 850-hPa zonal
2.0 5 wind between 5-15N/90-130E and 22.5—
_Z-g E 32.5N/110-140E (Wang and Fan, 1999).
4.0 4
—6.0 ——— : : — . : . .
 oo6 1005 5000 20056 so1o WY: vertical shear of zonal winds between

850 and 200-hPa levels averaged over 0—
20N/40-110E (Webster and Yang, 1992)

(b) WY index

«  SASM: vertical shear of meridional winds
between 850 and 200-hPa levels averaged
over 10-30N/70-110E (Goswami et al., 1999)

1990 1995 2000 2005 2010
(c) SASM index
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The ensemble predictions capture the
observed interannual variability of the
SEASM and WY index. The SASM index
Is unsuccessfully forecasted.
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First principal components and spatial modes
for EOF analysis of SSTs over the tropical Pacific.

(a) OBS PCH1 TPA (b) EOFV1(35.7%) TPA
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Forecast skills of Nin03.4 index and monsoon indices

(‘: igdfflrfncoar?)t Nino 3.4 v\;\:!gb?:zzx IsM | WNPSM  SEASM  sAsM |e22t{1 Ref.
BccesM 091 071 [0.27]0.64 066 0.57 L005  oorer
Ser 083 074 [027]057 062 0.39 2952 Kimetal. (2012
SMWE 087 078 |0.29] 0.77 192" im etal. (2012

Liu X., Wu T., et al. Performance of the seasonal

BCC _CSM1.1(m). 2015, Adv. Atmos. Sci.

Kim et al. Asian summer monsoon prediction in ECMWF System 4 and NCEP CFSv2 retrospective
seasonal forecasts. 2012, Clim. Dyn.

forecasting of the Asian summer monsoon by




Part Ill:
Sub-seasonal to seasonal prediction project (S2S) activity in CMA

bsas 5-year project, started in Nov 2013.
The Subseasonal to Seasonal Prediction ($28) Projectis a
WC RP N proposed WWRP/THORPEX/ WCRP joint research project.
World Climate Research ;o;:,:me The main goal of the S$2S project is to improve forecast skill
and understanding on the subseasonal to seasonal
.‘ timescale, and promote its uptake by operational centres
- and exploitation by the applications community. Specific
T attention will be paid to the risk of extreme weather, including
tropical cyclones, droughts, floods, heat waves and the
; waxing and waning of monsoon precipitation. R e
Sub-seasonal to Seasonal prediction (S2S) project provides a good opportunity
to evaluate models from different operational centers and further improve their
numerical forecast skills on the S2S timescales.
. 6 Topics: MJO, Monsoons, Extremes, Teleconnections, Verification ,Africa
ISS NI
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Resol. Ens. Size Freq. Hcst length Hcst Freq Hcst Size

ECMWF D0-46 T639/319L91 51 2/lweek  Onthefly Past20y 2/weekly 11
UKMO D 0-60 N216L85 4 daily Onthe fly 1996-2009 4/month 3
NCEP D 0-44 N126L64 4 4/daily Fix 1999-2010  4/daily 1

EC D 0-32 0.6x0.6L40 21 weekly Onthe fly 1995-2014  weekly 4
CAWCR D 0-60 T47L17 33 weekly Fix 1981-2013 6/month 33
JMA D 0-34 T319L60 25 2/weekly Fix 1981-2010 3/month 5
KMA D 0-60 N216L85 4 daily Onthe fly 1996-2009 4/month 3

. CMA D045 Ti06L40 4 daly  Fix 18362014 daly 4
CNRM D 0-32 T255L91 51 Weekly Fix 1993-2014 2/monthly 15
CNR-ISAC DO0-32 0.75x0.56 L54 40 weekly Fix 1981-2010 6/month 1

HMCR D 0-63 1.1x1.4 .28 20 weekly Fix 1981-2010  weekly 10
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CMA S2S database

ttp://s2s.cma.cn

fs2s.cma.cn/centers?mo=babj_CMA_37

@ CMA S25 Archiving Data Center

Home Description

Register

Data Download Help

[ ] Location : Data Download = Centers = CMA

BOM
Lom

ECCC

ECMWF
HMCR
ISAC-CNR
JIMA

KMA
Meteo-France
NCEP

UKMO

10 metre u-welocity

10 metre v-velocity

CAPE

Convective precipitation
Eastward turbulent surface
siress

Geopotential height

Land sea mask

Mean sea-level pressure

@ Realtime forecasts
Select a date in the interval 2015-01-01 to 2017-02-23. Dataset is available daily. Read more

Start date: |2015-01-01 End date: |2017-02-23

O Hindcasts
Select a date after 2015-01-01. Dataset is available daily. Read more

Realtime date: |2016-12-31 Model version date: | 2014-05-01

[1 10 metre u-velocity
[] Geopotential height

Hindcast dates: 1 Select All
1 2014-12-31 [1 2013-12-31 [12012-12-31 1 2011-12-31
[1 2010-12-31 [1 2009-12-31 [1 2008-12-31 [] 2007-12-31
[1 2006-12-31 [1 2005-12-31 [1 2004-12-31 [] 2003-12-31
[ 2002-12-31 [1 2001-12-31 [1 2000-12-31 ] 1999-12-31
[1 1998-12-31 [11997-12-31 [ 1996-12-31 [] 1995-12-31
1 1994-12-31

Parameters [ Select All

Instantaneous once a day (00Z) [1 Select All

[1 10 metre v-velocity

[1 Mean sea-level pressure




Subseasonal to Seasonal (S2S) Prediction by BCC_CSM1.2

BCC_AGCM2.2(T106 ~110 km, L40,Top: 0.5 hPa

BCC CSML BCC_AVIM1.0(T106)
- ; MOM4-L40v2(1/3°~30km)

SIS(1/3°~30km)
« Atmospheric initials: NCEP reanalysis 1

Ocean initials: BCC Global Ocean Data Assimilation System
(BCC_GODAS2.0)

« Time-lagged Average Forecasting (LAF) method
« 1 control forecast + 3 perturbed ensemble members
’ (Initialized at 00 UTC of the first forecast day and 18, 12 and 06 UTC of the

previous day)

» 60-day forecast integrations
“s Daily rolling forecasts from 1994/01/01-2014/04/30
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Overall MJO prediction skill in S2S hindcasts
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(Liu X., et al.,
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Boreal Summer Intraseasonal Oscillation (BSISO) Index
(May to October during 1999-2010)

BSISO1 Index defined based on EOF1 and EOF2 of U850/0LR is associated with MJO
BSI1S02 Index defined based on EOF3 and EOF4 of U850/0LR is related to Asian Monsoon

(a) BSISO1 BAC (b) BSISO2 BAC
1.0 0 /=
0.8 0.8 - -
=
S 06 0.6 - -
o
[ _ A PR i ek ,
L‘o; 0.4 0.4 - '_ -
0.2 0.2 - SRR 5 W N
0.0 00 +—7F—+— 12,
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Lead day Lead day

a. BSISO1 index shows the prediction skill is in range of 6 and 24.5 days
b. BSISO2 index shows the prediction skill is between 6.5 and 14 days
c. BCC model (purple lines) is 10 and 7.5 days, respectively

Jie et al.,2017



Amplitude errors of BSISO index

(a) | | : | | BSISO1
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Amplitude of BSISO is underestimated, and it becomes serious when lead time
increases. The ECMWF, UKMO models show better performances in the first two
weeks. Purple line is for BCC model.



Asian monsoon Indices

WYI

¢ Indexs Definitions
wye Ugsy= Ungo (0%-20°N, 40°-110°E)
Amospheri SAMe Vasg—Vagg (10°-30°N, 70°-110°E)e
Ciroulation® [ seapg | U (S°-15°N, 90°-120°F) - Uy (22.5°-32.5°N, 110°-140°E)0
IS\ Usgo (5°-15°N, 40°=80°E) - Uggy [20°-30°N, 70°-90°E)e

g

Conclusion:

WYI: 9 - 30 days (13d)
SAM: 5.5 — 14 days (8d)
SEAM: 7 — 14 days (10d)
ISM: 5-19 days (5.5d)

(purple lines for BCC)



Forecast bias of SST averaged from May to October during 1999-2010
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» Improved experiments

Different initialization schemes

S2S HST: ocean initials (BCC_GODAS)+atmosphere initials (NCEP R1)
S2S _IEXP1: ocean initials (BCC_GODAS) + atmosphere initials (NCEP FNL)

S2S IEXP2: ocean initials (BCC_GODAS + OISST) + atmosphere initials
(NCEP FNL) (OISST gradually linearly transits to the BCC_GODAS from sea

surface to subsurface of 30m)

Hindcasts: Conducted on 1st, 6t 11t 16%, 215t and 26" of each month during
2000-2013



TCC of SST

(a) Persistent SST COR
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MJO prediction skill in BCC_CSM1.2

(a) MJO BAC (14 year x 12 case x 4 member)
1 1 1 1 1 1 1
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(Liu, et al. 2016)
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» Extreme events
Real-time predictions in 2016
——6 heavy rainfall processes in southern China in June
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xtreme event (5-197June, 2015) of heat wave forecasts
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® Biases of monthly to seasonal forecast closely related to the model biases of CMIP-type

experiments.

® Reasonable skill is found in the model’s forecasting of certain aspects of monsoon
climatology and spatiotemporal variability. Significant forecast errors over the tropical
western North Pacific and the eastern equatorial Indian Ocean are also found.

® Oceanic initial states largely impact on the MJO and summer monsoon forecast skill.

> Future
BCC_AGCM: T266—>T382(576X1152,~0.313"
® Model development = LZG_LSG_U(O o0ta) )

v" Higher resolution (vertical and horizontal) =—| BCC_AVIM: T266—>T382
MOMS5-L50 (1/4°~25km)

v’ physical processes and parameterization schemes | CICEs (1/4°~25km)

® To improve the initial condition by developing a coupled assimilation system.
v Atmospheric initialization

v Ocean data assimilation system

< >

T TP P
S v Land surface assimilation system P

_— . ] * (\) )
«j@dgvelop S2S seamless forecast system based on high-resolution BCC_CSM '(\-)
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DJF Mean precipitation (mm/day)

(a) Observation (b) BCC_CSM2.0(T266) cor= 0.92
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JJA Mean precipitation (mm/day)

(b) BCC_CSM2.0(T266) cor=0.71
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