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ABSTRACT

Tokyo Climate Center (TCC) was established in April 2002 to promote the climate services in the Asia-Pacific region.  Since then TCC has provided NMHSs with many climate-related products, such as global climate monitoring, climate system monitoring, El Nino diagnosis and outlooks, ensemble prediction products and global warming projection, and some training modules through the TCC website.  Here, I’d like to summarize the TCC’s major activities in 2006 and action plans in 2007.  A full report, the “Activity Report at Tokyo Climate Center in 2006” will be available at the TCC website soon.

1. Operational changes in 2006

In March 2006, the Global Data Processing and Forecasting System at JMA was upgraded and several changes were made to the operational climate analysis and prediction system.  New analysis systems were started operation, such as the JMA Climate Data Assimilation System (JCDAS), the Sea Surface Temperature (SST) analysis system, called COBE-SST.  The extended-range Ensemble Prediction System (EPS) was upgraded and separated from the medium-range EPS.  At the same time, the number of the ensemble members was increased from 26 to 50.  The long-range (three-month and warm/cold season) EPS was upgraded, but the number of the ensemble members remained 31. 

Following the operational use of COBE-SST dataset, modification of the index of El Niño and La Niña was made.  The biggest change was the use of the most recent 30-year sliding mean as the climatological reference instead of the fixed reference of the 1961-1990 average.  The monitoring area was changed to the commonly used NINO.3.  The details on the COBE-SST data and the newly defined periods of El Niño and La Niña are published as the “Separated Volume of the Monthly Report on Climate System, No. 12”.  The COBE-SST enabled us to calculate the global temperature anomaly including over the ocean.  The new monitoring product has been available at the TCC website since May 2006.
2. Monitoring and analysis of global extreme climate events in 2006

TCC provides special reports on the extreme climate events and/or anomalous climate system situation.  Major events reported in 2006 were as follows;

i) Extremely cold weather in northeastern Asia and predominant convective activity across the Bay of Bengal to the Philippine Sea in December 2005

ii) Stratospheric major warming event in January 2006

iii) Landslide in the Philippines in February 2006

iv) Second smallest maximum sea ice extent in the Okhotsk Sea in the 2005/2006 winter season

v) La Niña event from autumn 2005 to spring 2006

vi) Extremely heavy rain in Japan during 15-24 July 2006

vii) Minimum in record of total ozone at Syowa Station, Antarctica in October 2006

3. International coordination activities in 2006

JMA has applied for RCC status in RA-II in April 2006 and for GPC for LRF in August 2006.  After considering its achievements and capabilities, CBS approved the nomination of GPC for LRF in its extraordinary session, held in Seoul in November 2006.
In order to enhance the international coordination activity, some officials engaged in climate-related matters in Climate Prediction Division (CPD) including TCC attended the international conferences and regional workshops in 2006.
One of the TCC staff visited TMD and MMD.  He showed the ongoing development and research results and discussed the future cooperation in developing tailored prediction products in March 2006.
4. Climate data service activities in 2006

The new global analysis datasets, such as COBE-SST and JRA-25 were made available through the TCC website and JRA official website respectively (see section 1 and section 6).  They are thought to be the bases of advanced climate system monitoring.
5. Capacity building activities in 2006

JMA has conducted a training course in meteorology every year since 1973 under the auspices of the Japan International Cooperation Agency (JICA).  In 2006, the course was held from 14 September to 16 December, attended by eight participants from Bangladesh, Costa Rica, Kenya, Malaysia, Nepal, Sri Lanka, Thailand and Uruguay. 

6. Outstanding research and development activities in 2006

The JMA and CRIEPI
’s joint project on the long-term global atmospheric reanalysis, which is called “Japanese 25-year reanalysis (JRA-25)”, was finalized in March 2006.  The final products covering 26 years from 1979 to 2004 started to be provided in July 2006 to registered climate researchers and operational institutions through the JRA-25 official website (http://jra.kishou.go.jp/index_en.html).
Using the new definition of El Nino and La Nina, and the JRA-25 data, statistical relationship between tropical Pacific SST and global surface climate and/or global atmospheric circulation were reexamined and more significant relationships were found.  
Long-term hindcast experiments were executed using both long-range and extended-range EPSs.  For the long-range EPS, 4-7months integration was executed from the tenth of each month between January 1983 and December 2003.  Ensemble member size was 5.  For the extended-range EPS, 35-days integration was executed from the tenth, the 20th and the end of each month between January 1992 and December 2001.  Ensemble member size was 11. 
In order to support the NMHSs in the Southeast Asian region in issuing probabilistic forecast information that is suitable to be incorporated into decision-making processes, TCC has developed downscaled probabilistic one-month prediction products for Southeast Asian countries since 2004.  In early 2006, an integrated and quality-checked surface climate database for Asia-Pacific region was constructed.  And in late 2006, a prototype of the downscaled probabilistic products was developed, using the surface climate database and the long-term extended-range hindcast data.  The country-wise verification of the probabilistic prediction products showed significant positive Brier Skill Scores with high reliability, which meant better skill than the climatological prediction.
The Meteorological Research Institute (MRI) / JMA has been developing a new Ocean Data Assimilation System, named MOVE (Multivariate Ocean Variational Estimation) system, and an ocean prediction model, named MRI.COM (MRI Community Ocean Model), since 1999.  They are planned to be incorporated into the new El Niño prediction system.  In 2006, long-term reanalysis of ocean was executed using JRA-25 as the atmospheric boundary condition.  The estimated amounts of flux correction were smaller than those of current system.  With this flux correction, long-term hindcast experiment was executed by using the new El Niño prediction system.  And it was shown that the prediction skill for the NINO.3 SST is better than the operational one, at least up to the 7 months leads, and for the western tropical Pacific SST, too.

Analysis about the structure and possible mechanisms of the summertime heat island phenomenon around the Tokyo metropolitan area was executed.  It was revealed from the model simulation that the most important factor contributing to the formation of the heat island in the daytime is the land use change, featuring the shrinkage of green space and the growth of artificial ground cover, and the factor contributing to that in the nighttime is the increase of architectural structures (urban canopy).
7. Action plans in 2007

7-1 Operational change

a) Introduction of new climatological normal derived from the JRA-25 for climate system monitoring (January 2007)

b) Upgrade of extended-range ensemble prediction system (March 2007)

c) Upgrade of long-range ensemble prediction system (middle of 2007)
d) Change of TCC web server and renewal in TCC website (second quarter of 2007)
e) Experimental provision of downscaled probabilistic one-month prediction product through the TCC website (second quarter of 2007)
f) Start issuing ‘Summary Report on Climate System’ (April 2007) and ‘Annual Report on Climate System’ (March 2008)

7-2 Coordination activity

a) Organizing the international workshop on “the Applications of Advanced Climate Information in the Asia-Pacific Region” (February 2007)

b) Organizing the third WCRP International Conference on Reanalysis (January 2008)

c) Participating in several international and regional conferences/workshops

  Major events already fixed are the WMO CLIPS focal point training workshop for RA-II (eastern part) (Thailand, January), WMO conference –Social and Economic Benefits of Weather, Climate and Water Services– (Spain, March), Climate Prediction Applications Science Workshop 2007 (USA, March), Third Forum on Regional Climate Monitoring, Assessment and Prediction in RA-II (China, April).

d) Cooperative development of tailored climate products with Southeast Asian countries, including technical transfer and capacity building
7-3 Data service

a) Monthly surface climate database service in operation (second half of 2007)

b) Data service for the global climate change monitoring in operation (autumn 2007)

7-4 Training and capacity building

a) JICA group training course in Meteorology (Sep-Dec 2007)

7-5 Research and development activity

a) Analysis about the structure and possible mechanisms of the summertime heat island phenomenon in Kinki district, Japan (March 2007)
b) Provision of risk maps on extreme events for Japan (March 2007)

c) Experimental provision of “Early Warning for Unusually High/Low Temperature” in Japan (March 2007)

d) Upgrade of Ocean Data Assimilation System (ODAS) and El Niño prediction system (March 2008)

e) Global warming projection vol.7 (March 2008)

f) Development of the web-based analysis and diagnosis tools of extreme climate events
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