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1. Introduction
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Tokyo Climate Centeras-a
WMO Regional Climate Center

WMO Regional Climate Centres are centres of excellence that create
| regional climate products including long-range forecasts in support

of regional and national climate activities and thereby strengthen
| capacity of WMO Members in a given region to deliver better
climate services to national users.

The Tokyo Climate Center (TCC), as a WMO Regional Climate Center
| (RCC), supports the climate services of NMHSs in the Asia-Pacific

region through the provision of climate data and products, and
| capacity-building activities.
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CCl/CBS Expert Team on Regional Climate Centres
Offenbach, Germany, 12 - 14 October 2011 5



- Example of TCC’s forecast product -
One-month Probabilistic Forecast for Southeast Asia

TCC provides tercile probabilistic |tk

fo reca Sts of 2 m te m pe rat u re ;I:::FIT:T:E%J:U;I:IH:'U*&:‘ZE;E:I:l..-l f;ﬁd‘:?1?“:;;l?rii‘il::}d?ﬁl;n- = map, thie station's name an IS Logram whech you FOSC aFc appodgred.,
and total precipitation at a e

number of major stations in
Southeast Asia, based on the
needs of regional and sub-
regional scale forecasts from
NMHSs.

In February this year, the

number of available stations
increased in accordance with
minor revision of the Solow Mormei  Mermsl  Abwvs Moerma
probabilistic forecast system. .o 60 8 .

B 10D 105E 1TDE 1156 1EODE 125E 130E

Initial Forecast Time: 1 Mar. 2012
Lead time: 2-15 days http://ds.data.jma.go.jp/tcc/tcc/products/guidancetst/
Element: Precipitation




- Example of TCC's forecast product -
Animation of JMA One-month EPS

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

TCC started providing NOTICE (Experimenta Product)

animation of JMA One-month <l S b ol
EPS in October 2011 on an :
experimental basis.

)'-\nimatic.-n.' (= [ >> Fasy ]

e 500 (MH)

* Northern Hemisphere

2500, T850, SLP

* Tropics

CHI200, PSI200, PSI850, U200,

Only accessible for registered users
(NMHSs) of gridded forecast products

http://ds.data.jma.go.jp/tcc/tcc/gpv/mod
el/Anime.1mE.experiment/anime.e.php




- Example of TCC’s product -

Climate Database-
(ClimatView: Web-based Interactive Tool)

Also provided is a tool overviewing and downloading monthly world climate data. It
allows the user to see and obtain monthly mean temperatures, monthly total
precipitation amounts and its anomaly or ratio at all available stations.

Since May 2011, new climatological normals for the period from 1981 to 2010 have
been used.
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Monthly high, mean and low temperatures and monthly precipitation
from Feb. 2011 to Jan. 2012 in Manila

http://ds.data.jma.go.jp/gmd/tcc/climatview/




ITACS : Interactive Tool for Analysis of the-

Climate System

* A web-based application software for
climatological analysis

* A new version (Version 4) has been developed,

enabling users to (1) use the JMA’s current
operational ocean analysis data, (2) set the

detailed graphics setting, and (3) download data
in binary format, which is compatible to GrADS.

Data

>Japanese 25-year ReAnalysis (JRA25) (1979-

pJ0[0):))

>JMA Climate Data Assimilation System (JCDAS)

(2004 - Present)

»Daily Sea Surface Analysis for. Climate
Monitoring and Predictions (COBE-SST)
> OLR, CLIMAT

http://extreme.kishou.go.jp/tool/itacs-tcc2011/




ITACS : Interactive Tool for Analysis of the-
Climate System (Cont.)

B -

Polar Vertical Cross
Section
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Cross Section Time-Series Graph




TCC Reports on Extreme Climate Events (1)

NMHSS are expECted to aCtiver contribUte to climate Heavy rainfall over the Indoching Peninsula for June — September 2001
risk management, and must issue appropriate iy st e o bt e

information in a timely manner when extreme events
occur. Against this background, TCC is committed to
assisting NMHSs in fulfilling their roles.

In summer 2011, precipitation
over the Indochina Peninsula
continued to be above normal
from June to September, which IV e
caused floods over a wide area in 1, '
the basins of the Chao Phraya

River and the Mekong River. The O s i :*;::.;:::::m:L'::;'_.'::“;.";.';:'.::;.-.:".".:..:.::r.,:'."::::'.:'x
flood has caused serious damage e e e LR i e

2 Activliy of the Asiam susmmer msmsaomy
ember 301 | was enhuneed

over the Indochina Peninsula
especially in Thailand. On 31
October, 2011, TCC issued a
report entitled “Heavy rainfall
over the Indochina Peninsula for:
June — September. 2011™ on the
TCC website.




TCC Reports on Extreme Climate Events (2)

Cold Wave over the Eurasion Continent

In winter 2012, the Eurasian P

Tokys Climate Cenfer, Japan Melvorological Agency

continent, especially in the mid-
latitudes, experienced
significantly lower-than-normal
temperatures due to strong
cold-air inflow.

Temperatures were extremely
low from the northern part of
East Asia to Central Asia (in and
around Mongolia and
Kazakhstan) from mid- to late
January. The influence of cold
air extended to all over Central
Asia, such as Uzbekistan and : _ _
Tajikistan from the beginning of - o e e S s S S ol s e T

the periphery of the high pressure. After that, the high pressure system further developed
Fe b ru a r and expanded over northwestern Rusda and northem Europe. In accordance with the
y' westward expansion of the high pressure system, cold air mass around Kozakhetan flowed
westward over the southern side of the high pressure and reached eatem and central Europe
in early February.

* Mevmym Temgersturs ==-thaen Temperature (1581-2010 normal

Figure 2 Dally mauimum, wesn sod minlooen temgeerstures () ot sy ststhons from 15 Jasuary

0 & Felwruary 2012 (Rased on SYNOP reparis)

S Characteristic of atmospheric cirqulations

In the middle of January, & high pressure system was enhanced over western Siberia, in

TCC issued a report “Cold Wave over the Eurasian
Continent” on 6 February 2012 on its website.
The Center. also provided NMHSs in the affected areas with

Late January — early February 2012

.

supplementary commentary on the situation as well'as il | N ¢ oo "
information on how to prepare the figures using web-based ‘.Ef: 3 WMM
tools such as ITACS available on the TCC web. e e 05 Y

Figure 3 Sea level pressure an
The contours indscats sas level p

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




TCC News

Tokyot limabe Center, Japam Sleteonshogioal Agenoy

TCC News

Global Avarage Susface Tempemtuns for 2011

Highights of the Slobal Climate i 2011

Summay of Japain’s Climatlc Characteiivtics for 3079

Imlei comparaon and Callbration of Olane Observation Instiumeats — & JMA RDCC activity for Asla
TEC Rctivity Raport for 2011

Issuancs of 8 TCC Report on the Cobd Wayve over the Eurnslan Continent

Global Average Surface Temperatura for 2011

Tha annual snoraly of e ghobal dveiage wilsce mper:  Lmjcs
wuis lor 011 wee e 17 highest on necord W) H0IFC s

N 27 | Winter 2002

*TCC news is a quarterly newsletter
issued in February, May, August and
'| November containing articles on the
latest climate information (significant
climate events, seasonal outlook.....),
introduction of TCC's new products and
relevant activity.

* The latest issue (No. 27) is now available.

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




3. Capacity building activities
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TCC’s Annual Training Seminar

TCC puts emphasis on capacity-building activities through annual training seminars
focusing on operational climate services. The topic of the seminar changes from year
to year, depending on requirements from NMHSs and TCC’s progress in climate and
analysis capabilities, such as the introduction of upgraded climate models.

Nov. 2008

Dec. 2009

Jan. 2011

Nov. 2011

Theme

Climate Information and
Forecasting

Climate Analysis using
Reanalysis Data

Application of Seasonal Forecast
Gridded Data to Seasonal
Forecast Products

One-month Forecast Products

Participants

13: China, Hong Kong, India, Indonesia, Iran, Korea (2), Lao, Malaysia,
Mongolia, Philippines, Thailand, Viet Nam

11: Bangladesh, Indonesia, Laos, Malaysia, Mongolia, Pakistan, Papua New
Guinea, Philippines, Sri Lanka, Thailand, Viet Nam

19: Bangladesh, Hong Kong, Indonesia, Kazakhstan, Laos, Malaysia,
Maldives, Myanmar, Nepal, Pakistan, Philippines (2), Qatar, Singapore, Sri
Lanka, Thailand, Uzbekistan, Viet Nam

13: Bangladesh, Cambodia, Hong Kong, Indonesia, Laos, Malaysia,
Mongolia, Myanmar, Pakistan, Philippines, Sri Lanka, Thailand, Viet Nam




TCC’s Annual Training Seminar

Materials and presentations of past training seminars are available on the
TCC website.

L@) =S5 JT Tokyo Climate Center (WMO Regional Climate Center)

lapan Mereoralogical Agency

© 7CC home © .ﬁ.ba Map @ Contact us

Hania World Climate System El Nifig NWP Model Global Climate | Press Vils
Climate Monitoring Monitoring Prediction Warming Japan\ | - Jrelease

HOME = Drocuments Library

Library and Documents

This is the location of our documents/presentations on research and development activities and training modules for
capacity building on climate monitoring and seasonal forecasting.

I Main Products

|Training Modules

TCC Training Seminar on One-month Forecast Products (7-9 November 2011) NEW
TCC Traiming Seminar on Application of Seasonal Forecast GPV Data to Seasonal Forecast Products (18-21 January 2011)

TCC Training Seminar on Climate Analysis using Re-analysis Data (1-4 December 2000

2
S
2
E2

TCC Training Seminar on Climate Information and Forecasting (4-6 November 2008

This year’s training seminar will be held in autumn in the JMA
Headquarters. Detailed information will be provided in due course:




4. JRA-55
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~JRA-55 Reanalysis-system—=

JRA-25

Go'
Goy

JRA-55

Reanalysis years

1979-2004 (26 years)

1958-2012 (55 years)

Equivalent
operational NWP As of Mar. 2004 As of Dec. 2009
system
—r T106L40 (~120km) TL319L60 (~60km)

(top layer at 0.4 hPa)

(top layer at 0.1 hPa)

Time integration Eularian Semi-Lagrangian
Assimilation 4D-Var
scheme 3D-var (with T106 inner model)

Bias correction
(satellite
radiance)

Adaptive method
(Sakamoto et al. 2009)

Variational Bias Correction
(Dee et al. 2009)

Tropical Cyclone

Wind profile retrievals (TCRS)
provided by Dr.Fiorino were
assimilated.

Same as JRA-25 18




- JRA5 progress status =

-

Stream A Stream B ‘
June 1972 : March 1998
|
II"II—IIT"I17I1]1111TT1111IIT]I1ITI[]ITI[]IT[TITTiT[[TFF[rrTI

1960 1970 1980 1990 2000 2010
Year

- Completed as of 2 April, 2012

JRA-55 will be completed in the first half of 2013.

19
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Thank you for your attention.




Supplementary slides




Long Range Forecast Products on.the TCC website (1)
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Long Range Forecast Products on.the TCC website (2)

PELAD] |@ http://ds data jmago jp/tec/toc/gpy findexhtm|
CDDglE“G.' Vi WE o5 E v | 9% Fe-he @7‘@}'5@[: i1 :?}I‘}’D - |?; #ER ~ |B}i[ii§f§' &>

@j S5T Welcome to Tokyo Climate Center

lapan Meteoralagical Agency

Home Climate in the Climate System El Mifio WP Model Global
World Monitoring Manitoring Prediction W arming

HOME = Download GPY

Download GPV files Index of /tcc/tecc/gpv/model/4mE/GPV/200901

I Notice I Main Products Nane Last modified Size Description

s When receiving an e-mail entitled - 3E Ditestii
"[IDDS] Your Password will be expired in |pr Model Prediction || |Hindcast GPV Datal (3] B 5500 a8 200901 {8-dar-2008

a few days" from JDDS_admin
H e i o= app surf ew.200801 —dan-
{IDDS_admin@data.jma.go.jp), vou are # 1-month @z Fab 2008 3-manth @) a0 surt en.200501 18-Jan-2009
hly rean d arr surf en.200801 18-Jan-2009

kindly requested to change your B 3-month (17 Feb 2008)
ass surf em.200801 18-Jan-2009

password at B F-month (17 Feb 2008) @
http://ds.data.jma. go.jp/changepasswdy/, nd e 18-den-5lla
bt 50 en.200801 18-Jan-2008

18-Jan-2003
18-Jan-2003
ITi[JS . 18-Jan-2003
@ awy_paS0 es.200801 18-Jan-2009
= &isyalization with GraDs @ hh p&00 en.200801 18-Jan-2008
pp surf em.200901 18-Jan-2009
rr surf em.200901 18-Jan~-2009
shh p500 em.200801 18=-Jan-2009
spp surf em.200801 18-Jan-2008
srr surf em.2008901 18-dan-2009

Registered users (NMHSs) can download s surf e 200001 18-Jan-2008
and LRF products. Format: GRIB2.

¥ Statistics
¥ Al Mermber

page top

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




Verification of RCC quantitative. LRE products,
Including the exchange of basic forecasts and

hindcast data

TCC provides verification results (e.g., SVS LRF scores, Brier Skill Scores, ROC, Hit Rate Skill
Score) and hindcast data for several elements including 2-m temperature and total
precipitation. Whenever an LRF system is updated, a set of hindcasts is implemented and

verification datasets are distributed.

B55=39.81 Hrel=57.2 Bres=42.2
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0 010.2030405060.70.80.9 1 0 10 20 30 40 50 60 70O 80 30100
Forecast Probability False Alarm Rate (%)

Verification results (Brier Skill Score (left) and
ROC (right)) for 2m mean temperature

http://ds.data.jma.go.jp/tcc/tcc/products
/model/verif/ImE/index.html




. High temp. in southeastern and southwestern Australia

. Climate Monitoring

Weekly, Monthly, Seasonal and Annual Temperatu

re/Precipitation

Hazardous Climatic Events (Flood/Drought/Tropical Cyclone)

Distribution of Monthly Extreme Climate (Au

ate Events
011

. High temp. from central Siberia to northern China
. Heavy prec. in western Europe

. Low temp. around the UK

. Light prec. in southern Europe

Heavy prec. in the northeastern USA

. High temp. and light prec. from the southern USA to Mexico

gust 2011)

High temp. in northern South America

| http://ds.data.jma.go.jp/tcc/tcc

/products/climate/index.html




Climate Monitoring

120'E 150°E
T

Weekly Temperature Anomaly (top) and
Precipitation Ratio (bottom)
(21 — 27 September 2011)

180°

WE 120'E 150°E 180° 150°W 120w ao'w BO'W

1%]
20 70 100 120 200 300 400

30w
CPDAIMA

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




Asian Monsoon Monitoring

B50hPa Wind, Psi and OLR (anomaly

1508
contour interval: 2

20

For monitoring Asian Monsoon, TCC provides monthly mean and anomaly of
Stream Function, Wind and OLR in the 850hPa height field.

http://ds.data.jma.go.jp/tcc/tcc/products
[clisys/ASIA_TCC/map1_mon.html




Climate System Monitoring

15 September, 2011

Japan Meteorological Agency

Month

ts on Climate

stem (August 2011

Highlights in August 2011

- The monthly mean temperature in northern Japan were above normal.
- Monthly mean temperatures were extremely high and monthly precipitation amounts were extremely light from

the southern USA to Mexico.

- Wave trains were observed from the Atlantic to northern Eurasia.
- Convective activity was enhanced over the western Pacific. the Arabian Sea and the Caribbean Sea.

- Remarkable S5T anomali

were scarcely seen in the equatonal Pacific.

Climate in Japan

The monthly mean temperature in northern Japan
was above normal (Fig. 1). The subtropical high near
Japan signmficantly varied in its strength, causing
large fluctuation of temperatures in northern and
eastern Japan. The monthly precipitation amount on
the Sea of Japan side of western Japan was above
normal mainly due to fronts and moist air flow.

rid Cli
The monthly anomaly of the global average
surface temperature in August 2011 (i.e., the average
of the near-surface air temperature over land and the

33T) was +0.13 °C (8th warmest since 1891) (Fig. 2).

On a longer time scale, global average surface

temperatures have risen at a rate of about 0.62°C per

century, Extreme climate events are as follows (Fig.

3)

- Monthly mean temperatures were extremely high
from central Siberia to northern China.

- Monthly mean temperatures were extremely high,
and monthly precipitation amounts were extremely
light from the southermn USA to Mexico. Monthly
mean temperatures in the southwestern and
southern USA were the warmest for August on
record, according to the NOAA.

- Monthly mean temperatures were extremely high in
northern South America.

country.

Tropics

Convective activity was enhanced over the western
Pacific, from the western Indian Ocean to the Arabian
Sea, over the Bay of Bengal and around the
Caribbean Sea, while it was suppressed over the
central Pacific (Fig. 6). In the second half of the
month, the active phase of an equatorial intraseasonal
oscillation propagated eastward across the Indian
Ocean (Fig. 7). Across the central equatorial Pacilic,
easterly and westerly winds were stronger than
normal in the lower and upper woposphere,
respectively (Fig. 7). Tn the upper troposphere,
anti-cyclones from the eastern Pacific o the Atlantic
were pronounced (Fig. 8). The Southern Oscillation
Index value was +0.5 (Fig. 10).

Oceanographic Conditions

Remarkable SST anomalies were scarcely seen in
the equatorial Pacific in August (Fig. 9). The monthly
mean S5T anomaly and the deviation from the latest
sliding 30-year mean SST in the NINO.3 region were
-0.4°C (Fig. 10). In the North Pacific. remarkably
positive SST anomalies were observed around 45°N,
160°W and near the Kamchatka, Remarkably
negative SST anomalies were seen in the eastern
Bering Sea, around the western coast of the USA and

hdevien tn the weet af hevicn an o th cuth o

S
-

THE NUMBER OF DAYV COVERED WITH SNOW ORSERVED
BEMCT AN TIE NORTHERN IENMISFINERE (Ful, 20113
The 1 b o dags and the sight parel shows (te anamaly
Rawe
Firnarmne ol e mew detmatesd by TRAT e ol ol

per.of:days covered with'snow observed by
SSMI/I|(left) andits anomaly/(right)

http://ds.data.jma.go.jp/tcc/tcc/pro
ducts/clisys/highlights/index.html




Time series of sea surface temperature

| deviations from the climatological
mean based on a sliding 30-year period
for NINO.3 and SOI

| Outlook of sea surface
temperature anomalies for
NINO.3 until March 2012

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




Global Warming Monitoring and Projection

Annual Global Average Temperalure

Trend-0.68 ('C/Century)
Base Line:1981-2010 Average

3]

Temperature Anomaly |

.apan Metecrological Agency

151’!9[} 1800 1910 1820 1950 1840 1950 1860 1840 1880 1880 2000 2010 2020 a0eE {200 160°E
Year
Annual anomalies of surface temperature Projection of warming in winter (December-
averaged over the globe February) for scenario A1B for the period
(Base period for the normal: 1981- 2010) 2080 - 2099 relative to the period 1980 - 1999

conducted using 21 climate models (used the
report of working group | to the IPCC Fourth
Assessment Report)

http://ds.data.jma.go.jp/tcc/tcc/products/gwp/gwp.html




