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I. Space-Based Sub-system of GOS
1. Calibration --- S1
Calibration - As a member of GSICS, JMA has been participating in Global Space-based Inter-Calibration System (GSICS) since the beginning.  JMA started to operate a GSICS infrared inter-calibration system on July 2008.  The results are available on the JMA/MSC web page (http://mscweb.kishou.go.jp/monitoring/calibration.htm) and updated once a day. JMA’s method to simulate infrared radiances of geostationary satellite channels with hyperspectral instruments such as AIRS and IASI was adopted as a GSICS baseline algorithm at 4th GSICS Executive Panel Meeting on July 2008.  For visible, the inter-calibration method using radiative transfer model has been developed.
2. GEO satellites --- S2
GEO Imagers - MTSAT-1R continued its operational observation at 140°E.  MTSAT-1R has been observing 24 full disk images, 24 northern hemisphere images and eight southern hemisphere images a day.  Imageries in one visible and four infrared channels are available through HRIT and LRIT direct dissemination from MTSAT-1R, while a variety of landline dissemination is also available for registered National Meteorological and Hydrological Services (NMHSs) with a delay of less than 30 minutes.  The dissemination services of MTSAT-1R imagery to National Meteorological and Hydrological Services (NMHSs) is summarized in the following website:
http://www.jma.go.jp/jma/jma-eng/satellite/ds.html
MTSAT-2, the follow-on satellite to MTSAT-1R, is on standby at 145°E as a backup to MTSAT-1R.  It will become operational from around 2010, succeeding MTSAT-1R.
JMA plans to launch and start operating a follow-on satellite to MTSAT-2 by 2015.  The follow-on satellite is tentatively planned to carry an imager comparable to the Advanced Baseline Imager (ABI) or the Flexible Combined Imager (FCI).  To deal with the huge amounts of data that the follow-on satellite will obtain and transmit, JMA is exploring the feasibility of alternative dissemination methods such as new frequency bands and/or the Internet.  JMA will finalize the specifications of the follow-on satellite based on the results of meteorological mission examination as well as the requirements of users.
3. LEO satellites --- S5
LEO data timeliness - JMA has been exchanging ATOVS data via the Global Telecommunication System (GTS) with Australia, China, the Republic of Korea, Singapore and New Zealand for the Asia-Pacific Regional ATOVS data Retransmission Service (A-P RARS).  JMA has also been providing ATOVS data received at two stations, Kiyose (47644) in Japan and the Syowa Station (89532) in Antarctica.

JMA has used RARS data for its operational global data assimilation since 2007.  RARS data has a positive impact on JMA's NWP analysis and forecast.

For user support, JMA opened a dedicated website to provide operational information about the ATOVS data received at Kiyose and the Syowa Station.  The website address is as follows:

http://mscweb.kishou.go.jp/rars/index.htm
4. R&D satellites --- S11
GPM - The Global Precipitation Measurement (GPM) is composed of one core satellite and a fleet of constellation satellites.  The core satellite carries a Dual-frequency Precipitation Radar (DPR) and a microwave radiometer.  The combination of these two instruments will improve the accuracy of rainfall measurement and also realize snowfall observation, especially at higher latitudes.
The Japan Aerospace Exploration Agency (JAXA) is responsible for launch of the core satellite and development of DPR in cooperation with the National Institute of Information and Communications Technology (NICT).  DPR is a successor to the precipitation radar onboard TRMM.  DPR consists of two radars, one is the Ku-band (13.6 GHz) Precipitation Radar and the other is Ka-band (35.5 GHz).  By combining two different frequencies, it is possible to observe precipitation and estimate rainfall parameters with high sensitivity and accuracy.
5. R&D satellites --- S14
LEO MW - The Advanced Microwave Scanning Radiometer for EOS (AMSR-E) onboard the Aqua satellite, which was launched on May 2002 by NASA, is an earth observing instrument developed by JAXA and it is performing water-related global observations.  AMSR-E is a modified version of AMSR onboard ADEOS-II, and it measures weak microwave emissions from the earth surface and atmosphere at six frequency bands between 7 GHz and 89 GHz.
The first satellite of GCOM-W that carries AMSR2 is planned by JAXA for launch in the first quarter of 2012.  AMSR2 is a successor of the AMSR-E.  It is a sensor to observe microwaves emitted naturally from the ground, sea surface and atmosphere, using six different frequency bands ranging from 7 GHz to 89 GHz.  Preliminary system design review of AMSR2 was held in July 2007.
II. Surface-Based Sub-system of GOS
1. Data coverage, distribution and coding --- G1
Distribution - JMA's synoptic observation system consists of about 160 stations, including 78 unmanned stations, as of the end of 2008.  The current setup enables automated data quality control and housekeeping self-diagnosis.
JMA also operates 20 weather radars, including eleven Doppler radars, equipped with processing systems as of the end of 2008. JMA plans to replace 5 conventional radars with Doppler radars by March 2010. 
There are five research vessels operated by JMA in the western Pacific including the seas in the vicinity of Japan.  The hourly observation results by those vessels are reported timely, and the total number of reports was about twelve thousand during year of 2008.

Furthermore, 448 merchant and fishery vessels are registered in JMA as Voluntary Observing Ship (VOS) as of December 2007, and the total number of marine meteorological reports by Japanese VOS was over forty thousand during year of 2008.

2. Data coverage, distribution and coding --- G2

Documentation - JMA reports the metadata of VOS to WMO quarterly, and WMO discloses these metadata on the website.
3. Broader use of ground based and in situ observations --- G6
Ozone Sondes - JMA will start to report ozone sonde data in CREX format at SAPPORO, TATENO(TSUKUBA) and NAHA (WMO code: 47412, 47646 and 47936), all of the JMA’s three ozone sonde observation sites, by the end of 2009.

Moving towards operational use of targeted observations --- G7.
Targeted Observations - As a regional THORPEX project, a summer field experiment in the framework of the THORPEX Pacific Asian Regional Campaign (T-PARC) was implemented in 2008.  During the campaign, JMA deployed enhanced observations by upper soundings and MTSAT rapid-scan operations, in addition to collaborative dropsonde operations by aircraft.  After the special observations, JMA conducted a preliminary study on the impact of the T-PARC observation data on numerical prediction.
4. Optimization of rawinsonde distribution and launches --- G8

RAOBs - Rawinsonde observations are routinely made by JMA at 00 and 12 UTC at 16 upper-air stations as of the end of 2008.  JMA closed two upper-air observation stations at SENDAI and NAHA (WMO code: 47590 and 47936) in April 2008.  JMA also makes observations at 06 and 18 UTC if there is a typhoon within 300 km of the Japanese mainland.
JMA operates the wind profiler network (WINDAS), which consists of 31 wind profilers and makes upper-wind observation every ten minutes up to a height of six or seven kilometers in summer and three or four kilometers in winter.

5. Regarding improved observations in ocean areas --- G14
More profiles over oceans - JMA carries out the upper-air observation by its own four research vessels in the western Pacific including the seas in the vicinity of Japan.  About three hundred profiles were reported timely during year of 2008.

The Japan Agency for Marine-Earth Science and Technology (JAMSTEC) also performs the upper-air observation by a research vessel in the western Pacific, and over four hundred  profiles were reported during year of 2008.

6. Regarding improved observations in ocean areas --- G16

Tropical moorings - JAMSTEC has been operating the mooring array in the tropical ocean.  Seventeen buoys were re-deployed in the western tropical Pacific and the eastern Indian Ocean during year of 2008.

7. Regarding improved observations in ocean areas --- G17

Drifting buoys - JMA has been operating drifting ocean data buoys in the seas in the vicinity of Japan, and pressure, sea-surface temperature, wave and position of buoy are reported through the GTS.  JMA newly deployed 23 drifting buoys in 2008.

The Japan Coast Guard (JCG) has been operating drifting buoys in the Antarctic Ocean, and sea-surface temperature and position of buoy are reported through the GTS.  JCG newly deployed three drifting buoys in 2008.

8. Regarding improved observations in ocean areas --- G18

XBT and Argo - JMA has been collecting temperature/salinity profiles observed by its own floats and other ARGO floats of national marine research institutes.  There are 364 Japanese Argo floats as of December 2008, and around fourteen thousand profiles (TESAC report) were reported through the GTS during year of 2008.  More than 90 percent of the profiles were reported within 24 hours after observation.

JMA has also been collecting temperature/salinity profiles observed by CTD, XBT and XCTD, which are operated by research vessels and training vessels of national marine research institutes including JMA.  More than five thousand profiles (BATHY/TESAC report) were reported through the GTS during year of 2008.

9. Regarding improved observations in ocean areas --- G19

Ice buoys - JAMSTEC has been operating drifting ice buoys.  Two buoys were newly deployed in the Arctic Ocean during year of 2008.






