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Tokyo Climate Center (TCC)

- Established in April 2002 at JMA to support climate
services in the Asia-Pacific region.

- Designated as a GPC in 2007 and an RCC (RAIl) in 2009.
- Major activities:

- providing climate data and products to NMHSs
through the website,

- assisting with capacity bwldmg at NI\/IHSs
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JMA'’s long-range forecast products

Forecast products Date of issue

One-month Ensemble Prediction System (EPS)

with Atmospheric Global Circulation Model (AGCM)

One-month forecast Every Friday

Seasonal Ensemble Prediction System (EPS)

with Coupled Global Circulation Model (CGCM)

Three-month forecast Around 20th every month

Cold (DJF) /warm (JJA) Around 20th of Feb., Mar. and Apr. (for JJA)
season forecast Around 20th of Sep. and Oct. (for DJF)

El Nino Outlook Around 15th every month

These products are provided at TCC website:
http://ds.data.jma.go.jp/tcc/tcc/products/model/index.html
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http://ds.data.jma.go.jp/tcc/tcc/products/model/index.html

JMA'’s Seasonal Prediction System

e Ensemble size: 51 members
e Ensemble method: BGM and LAF
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Coupled Global Circulation Model (CGCM)

AGCM

JMA/MRI Unified AGCM
* T,95L40 (horizontal resolution ~ 180km)

OGCM

MRI.COM
Ishikawa et al. (2005)

* 755-75N, 0-360E
(normal sea-ice conditions in the polar regions)

e Horizontal resolution (lon: 1 deg, lat: 0.3-1 deg)

e Vertical resolution : 50 levels (23 levels in the upper 200m)

Coupler

e Coupling interval : 1 hour

e Flux adjustment for heat and momentum flux




Carrelation

Prediction skill of CGCM (NINO3.4-SST)

e Verification by Barnston et al. 2012, BAMS, 93, 631-651.

* The time period for the verification: 2002-2011 (operational forecasts)

Correlation by Lead Time (all seasons)
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Verification (SVSLRF website)

e Lead Centre for the Long-Range Levell. Region scores
Forecast Verification SyStem Exp. : ROC curves Parameter : T2m
e Australian Bureau of Meteorology (BOM) Season :DJF
« Meteorological Service of Canada (MSC) Lead time : 1 month
Area : Tropics
URL: http://www.bom.gov.au/wmo/Irfvs/

Model : IMA

World Meteorological Organization
Lead Centre for the

World Meteorological Organization

Lead Centre fOr the 7Di_39|aim9r_| 7US_9|'S Guide Long Range Forecast Verification System Disclaimer | Users Guide Documentation | Yerification haps
Long Range Forecast Verification System Documentation | Yerification hMaps
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What the Lead Tk ¥ AaE —- et
Centre provides. I i B E:f? o2
How to subimit
FrE?:]l;?for submiting The Lead Centre provides access to verification datasets, verifying software, EE . A P Rt R Co  Tercile: 0.755 —0
documentation of the system, broad technical support, access to the final Subrt ifdate ot loadled) : : per Tercile: 0.778 =——
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details. e
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Australian Bureau of Meteorology and the Meteoralogical Serice of Canada.




TCC website
http://ds.data.jma.go.jp/gmd/tcc/tcc/index.html
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NWP model products at the TCC website
http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/index.htmi

ayed to increase accuracy, and is applied to probabilistic forecasts. Ensemble prediction maps and verifica
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One-month Prediction

¢ Cne-month Prediction o der zoom

» 7500, T850 & Psea (Northern Hemisphera) o hov 2009)
» Stream function, Yelocity potential & Surface air temperature (60N-60S) o Nov 2009)
» Verifications @z Nev 2008

» One month probabilistic forecasts at station points (experimental) os un 2008 NEW
Three-month Prediction

¢ Three-month Prediction o7 Hev o

» 7500, T850 & Pzea (Northern Hemisphere) a7 nov 2009

» Stream function, Yelocity potential & Surface air temperature (60N-60S) (17 Nov 2009)
» Verification of recent predictions s Nev z00s)

» Verification of hindcasts

¢ Probabilistic Forecasts and Werifications os Hev zoom

Warm/Cold Season Prediction

W arm,/Cold Season Prediction s oo zoom

» 7500, T850 & Psea (Northern Hemisphere) os o 2008

» Stream function, YWelocity potential & Surface air temperature (60MN-60S) 12 oet 2009

‘Verification of hindcasts

-

"Latest Products:

forecast maps,

probabilistic prediction maps,
verification maps.

One-month prediction

of MTSAT

» Tropical C
Advisory

Three-month
prediction
>J—25A1
Warm/cold season
prediction

Typhoon

Model Descriptions

» Model Qutlines » Download Grid Point YWYalue (GPY) File

» Operations for Extended-range
Forecast Model

* Operations for Long-range Forecast

Model
expire in a few days" from JDDS_admin

change your password at

Download GPC Long-range Forecast (LRF) Products

Only registered NMHSs can access this page.

e YWhen receiving an e-mail entitled "[JDDS] Your Password wil
(IDDS_admin@data.jma.go.jp), you are kindly requested to

http://ds.data. jma.go.jp/changepasswd/. Flease note that the

Download gridded
data
(including hindcast)
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Forecast maps (Ensemble mean)
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Probabilistic prediction maps

* These maps show the probability of most likely category (tercile).

Precipitation Surface temperature

JMA Seasonal Forecast (Forecast initial date is 13 10 2013) JMA Seasonal Forecast (Forecast initial date is 13 10 2013)
Most likely category of Precipitation for NDJ 2013 Most likely category of Surface Temperature for NDJ 2013
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Verification maps

Verification map of forec
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Future plan

The next version of CGCM are being developed to put it
Into operation in two years.

*Next version of CGCM

— AGCM:

e Higher resolution (TL95L40 -> TL159L60)

* Improvement of model physics

* Introduction of stochastic parameterization to improve
perturbation for ensemble forecasting

— OGCM:

e Widening of target area (75N-75S -> the whole globe)
* Improvement of model physics

* Introduction of sea-ice model



Thank you!
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Supplements

(seasonal forecast system)



Operational global NWP models at JIMA

Prediction model and system | Main target Horizontal resolution
Global Spectral Model (GSM) | ® Short-range forecasting 20km
Global
Typhoon EPS (TEPS) e Typhoon forecasting 55km
Global
One-week EPS (WEPS) e One-week forecasting 60km
Global

One-month Ensemble
Prediction System (EPS) with
Atmospheric Global
Circulation Model (AGCM)

e Early warning Information
onh extreme events
* One-month forecasting

Seasonal EPS with Coupled
Global Circulation Model
(CGCM)

e Seasonal forecasting
e El Niflo outlook

180km
Global




Ensemble prediction system (EPS) for seasonal forecasts

One-month EPS Seasonal EPS

Model AGCM CGCM

Resolution Horizontal: approx. 110 km |* Atmospheric component
(TL159) Horizontal: approx. 180 km (TL95)

Vertical: 60 levels (~0.1 hPa) | Vertical: 40 levels (~0.4hPa)
* Oceanic component
Horizontal: 1.0° longitude, 0.3-1.0°
latitude (75°S — 75°N)
Vertical: 50 levels

Forecast range Up to 34 days 7-month (initial month of Sep., Oct.,
Feb., Mar., Apr)
4 months (other initial month)

SST Persisted anomaly Prognostic variable of CGCM
Sea ice Climatology
Ensemble method Combination of Breeding of {zrowing Modes (BGM) and Lagged
Average|Forecast (LAF)
Ensemble size 50 51
(25 BGMs & 2 days with 1- §(9 BGMs & 6 days with 5-day LAF)
day LAF)
Frequency of operation [Every Wednesday and |Every 5 days
Thursday
Frequency of model|Once a week Once a month

product creation Every Friday Around the 20" of every month




Schema of aggregation for the ensemble members in the
EPS for long-range forecasting of JMA

EPS adopts combination of the initial perturbation method and the Lagged

Average Forecasting (LAF) method.
—to disperse computing resources
—to get ensemble spread

- / — 51members

-25 20 -15-10-5 0 [day]
[Basetime for ] [ forecast target }
ensemble period




Prediction skill of CGCM (N.H. winter circulation)

7500 EOF-1 (DJF) Anomaly Correlation Coefficient (ACC) between

hindcast (1-month lead) and observation

Z500 EE.‘-I_F'I{DJF} DEC—FEB init:10.28 ACC=-0.04 ACC _O 04
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History of JIMA’s models for seasonal and
El Nino outlook

EI-Nifio prediction system

Current system
1-tiered system

JMA-CGCM JMA-CGCMO02 | | JMA/MRI-CGCM | |JMA/MRI-CGCM
A:T42121 A:T421L40 A:TLO5L40 A:TLO5L40
0:2.5%(0.5-2.0) | | 0:2.5x(0.5-2.0) | | 0:1.0x(0.3-1.0) [7] 0:1.0x(0.3-1.0)
M6(LAF) M6(LAF) M12(LAF) M30(5mem,LAF)
Aug.1999 Jul.2003 Feb.2008 Feb.2009
2-tiered system ‘ l l
AGCM AGCM AGCM
T63L40M31 | | TL95L40M31 | | TL95L40MS51
Mar.2003 Mar.2006 Sep.2007

Long range prediction system

JMA/MRI-CGCM

A:TL95L40
0:1.0x(0.3-1.0)
M51(9mem,LAF)
Feb.2010

€ In 2010, the long range prediction system and the El Nifio prediction system
(2-tiered system) were combined into the 1-tierd system, and the upgraded
CGCM was introduced for Seasonal forecast and El Nino outlook.




Improvement of prediction skill by introduction of CGCM
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Supplements

(prediction products on TCC website )



TCC website

http://ds.data.jma.go.jp/gmd/tcc/tcc/index.html

El Nino

monitoring
WO Reglonal Climarte Center in RA 1) (Asla)
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services and training. » Grounds for Three-month Outlook (April to June 2013)

15 March 2013 NEW

Operational Activities for Long-range Forecasting
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Operational Activities for Climate Monitoring
- Monthly Highlights on Climate System (February 2013, PDF, 748KB)

Operational Data Services, to support operational LRF and

¥ Beijing Climate Cen®s

climate monitoring - Monthly Report: (February 2013) . P
—_— = International Organization
Training in the use of operational RCC products and - Seasonal Repart (December 2012 - February 2013)
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14 March 2013 NEW
. ¥ GCOS Surface Network Monitaring Center (GSNMC)
I Main Products * Updated Information: World Climate . a : !

- Monthly Report (February 2013)

¥ Severe Weather Information Center
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El Nino Monitoring & Outlook

JMA operates the Ocean Data Assimilation System and the El Nifio Prediction System (an
ocean-atmosphere coupled model) for monitoring and prediction of El Nifio-Southern
Oscillation (ENSO).

Monthly diagnosis reports, ENSO monitoring products, ENSO indices and El Nino
outlooks are available on TCC website.

El Nino Outlook

( October 2013 - April 2014)

Last Updated: 10 October 2013

s ENSO neutral conditions continued in the equatorial Pacific.
s It is likely that ENSO neutral conditions will continue in the northern hemisphere autumn and winter.

[El Nifio / La Nifia]

In September 2013, the NINO 3 SST was near normal with a deviation of -0 2°C (Table and Fig 1) SSTs were above normal in the western equatorial Pacific (Fig 2 and
Fig 4). Subsurface temperatures were above normal in the western equatorial Pacific (Fig 3 and Fig ) Easterly winds in the lower troposphere were stronger than normal in
the central part (Fig. 7 and Fig 8). On the other hand, in the central and eastern equatorial Pacific, deviations from normals of S5Ts and subswface ocean temperatures were
small. This means that conditions in the northern hemisphere summer, which were similar to those observed during the past La Nifla events, became unclear, and ENSO
neutral conditions continued in the equatorial Pacific.

The JMA's El Nifio prediction model predicts that the WINQO 3 SST will be near normal during the prediction period (Fig 9). Since subsurface ocean temperature anomalies
in the central and eastern equatorial Pacific were small, it is considered that S8T's in the eastern part will not be affected significantly in the months ahead by the subsurface
ocean conditions. In conclusion, it is likelv that ENSO neutral conditions will continue in the northern hemisphere autumn and winter.

[Western Pacific and Indian Ocean]

The area-averaged SST in the tropical western Pacific (NINO WEST) region was above normal in September (Fig 1) It is likely that the NINO WEST SS5T will come
closer to normal in the months ahead, and will be near normal during the northern hemisphere winter (Fig 107

The area-averaged SST in the tropical Indian Ocean (IOUBW T region 4was near normal in September (Fig 17 It is iKely that the [OBW SST will be near normal or below
normal during the northern hemisphere autumn and winter (Fig.11).




El Nino Monitoring & Outlook
(2) El Nino Monitoring Indices
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El Nino Monitoring & Outlook

(3) Model forecast of SST anomalies for Nifio regions

30N
NINO WEST
EQ 10BW NINO:3
DARWIN =
TAHITI «
305
30E 60E 90E 120E 150E 180 150W 120W 90W GOW

NINO.3 NINO.WEST |IOBW

e
]

o
o

<91 UEvVIallon { v}
o o
=
T

&
W

b .
T T T T

&
o

L8
L -]

N
1]
T

1.2 1.2 12 40 - 44
09 0.9 @9 3of ] 3
06 0.6 0.6 20 [ ] iy
—~ —~
? i 9 i r B *
0.3 ~ 03 03 > r
- N*’.\_/ 5 0\ 1 510 14
=3 A L=} I
N - v o0 E oo 2 00 8 /‘-\A ]
F B ] ] ] K ] 7
w & -ty ‘)"-m/' |, B ool® L Zaa . ] o
F 1 = = F re—a ]
N 8 [ 1 Baof -14
i Y 06 5 ]
108 1 7
1 20 oo 20 - 24
wwwwwwwwwwwwwwww 4.2 L n r ]
JUL ocT JAN APR JUL ocT S S Y S S S S S SR M2 sob— o I
JuL ocT JAN APR JuL ocT JuL ocT JAN APR JuL ocT

2012 2013 2012 2013



tcc@met.kishou.go.jp

Products available on TCC website

* Maps

— Ensemble mean forecast map

— Probabilistic forecast map

— Verification (near real-time, hindcast)

 Gridded data (binary)

— Operational run

— Hindcast
e Ensemble statistics
e All ensemble members

(Only registered NMHSs can
access.)

If you have any questions about ID
and/or password,
please e-mail to:

tcc@met.kishou.go.jp



Verification of hindcast

Verification of hindcast based on WMO Standard Verification System (SVS)
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Animation of one-month prediction

Animation of the JMA One-month EPS (7-days running mean)

. L] Ll
TCC prOV|deS anlmatlon Of J MA NOTICE (Experimental Product)
This product is not identical with the formal products (e.g Weekly forecast maps, gridded datasets (GPVs))

. o s 5 entical w 2 p cts (e.g. Weekly ecas ps, g ed datasets (4 s)).
o n e- m o nt h p red Ict I o n O n a n Ensemble size for ensemble mean is half (=25 members) and only forecasts with the initial date on Thursday are used, while the formal produets are produced
using 50 members (25 members * 2 mitial dates (Wednesday and Thursday)).
experimental basis.

Initial date: | 20120322 ¥| Forecast lead time;

Setting for Animation

Qldest {lead Day -11) -1 day || Initial | [ +1 day Termination (lead Day +27) Animation: | Start | | Stop << (Slow) == (Fast)
3:19-3:25 JMA One—month Prediction(ANL/ESBL) I ) [ day ) (] Il | Animation

[ week-1 ][ week-2 ][ week-3 ][ week-4 ]

Parameter: | 2500 {NH) v

. A
5:25—5:29

JMA One—month Prediction(ESBL)

(Onlyregistered NMHSs can
access.)

If you have any questions about

ID and/or password,

please e-mail to:
tcc@met.kishou.go.jp NEACOF-5, October 29 - November 1, 2013 29

ttp://ds.data.jma.go.jp/tcc/tec/gpv/model/Anime.1mE.experiment/anime.e.php



Binary gridded data (GPV)

(GPV: Grid Point Value)

F Grid point value products of Three month Outlook in GRIB2 format
r@) %%Fj: 0 (All ensemble members)

lapan Meteorological Agency
s download Go) point value (GPYY) data

+ Each aedinai[ndex of /model/gpv/4mE/MGPYV |uievo-digit) of an initial

Home World |' il time. Bar &lis'y
Climate Sysi
onit Data d L Name
e . » Data description Index of /model/gpv/4mE/MGPV/201210
OME = Download Gridddf Cata \
Download Grifjded Data files - j Name Size
63 201
E} 201208/ 3 Parmbt Directory
I MNotice I Main Products E} 201207/ @ hZ_Patt _mb. 201210 3.1M
h2_Pit_mb.201210  3.1M
» The update of the Yeekly (2 201208/ !

pldd_Pahh mb. 201210 3 M o ____-.

' Each files are available
. to download on your |
. computer. i

data (ensemble me
terminated in Decen
2011.

) was NWP Model Predictioy © 120/ [ 00 prb b.ooizin a.m
@3 201904/ 2
1-month @ nev 202 |3 z—muaf pI00_Pahh wb.201210 3. 1M

» All Members p200_Pawu_mb.201210 3.1H

. o p200_Pawy_mb.201210  5.1M
¥ Weekly Statistics (until D @
p200_Phh_mb.201210 3.0
3-month s ootz

p200_Ptt _mb.201210 3.1

¢+ Animation of One-mon
Model Prediction is
experimental and not
identical with the formal

pruductg .:elgl '..ﬂ\.'eekll}.- » Stalistics @ 200 _Pwu mb. 201210 3.1M (Need to regISter)
forecast maps, gridded @ p200_Puy_nb.201210 g T TTTTTTTITTTTIIIITTIIIIIIIIIIT
datasets). -mon (18 Cict 2012 @ p300_Pahh_uwb. 201810  S.1M
¥ Statistics @ p300_Phh_nb.201210  5.1M
« TCC starts providing daily ¢ All Members |

NEACOF-5, October 29 - Novembemimn26d3
http://ds.data.jma.go Jp/tcc/tcc/gpv/mdex html

Gridded data (ensemble
mean’ of One-month |




GPV data of 3-month forecast

eEnsemble mean: U200,V200,2500,U850,V850,T850,
Parameters mean sea level pressure, precipitation, 2m temperature
e SST used as boundary conditions

Temporal resolution | 1-month and 3-month mean

Spatial coverage global, 2.5° x 2.5°
and resolution

eMonthly mean forecast : about 0.5, 1.5, and 2.5 months

Lead time e Three-month mean forecast : about 0.5 month
Issuance day Around 20th of every month

Data format GRIB2

Calibration Model normals based on hindcast from 1984 to 2005
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GPV data of Cold/warm
season forecast

eEnsemble mean: U200,V200,Z500,U850,Vv850,T850, mean
sea level pressure, precipitation, 2m temperature

eEnsemble members: Z100,Z200,U200,VV200,T200,Z300,
Z500,U500,Vv500,T500,Z850,U850,V850,T850,RH850,Q850,
mean sea level pressure, precipitation, 2m temperature

eSST used as boundary conditions

Parameters

eEnsemble mean: 1-month and 3-month mean

Temporal resolution
eEnsemble members: 1-month mean

Spatial coverage and | global, 2.5° x 2.5°

resolution

| ead time eEnsemble mean: between about 1.5 and 3.5 months
eEnsemble members: between about 0.5 and 5.5 months

Issuance day Around 20th in Sep., Oct., Feb., Mar., and Apr.

Data format GRIB2

Calibration Model normals based on hindcast from 1984 to 2005
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