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Summary and Purpose of Document

This document, prepared by the Japan Meteorological Agency, is concerning to the documents of  7C/102(WMO).

Also is provided to the WMO SG-RFC  for  information purposes.
Action Proposed

This document is for information to the SG-RFC.

JAPAN METEOROLOGICAL AGENCY
UPPER-AIR OBSERVATIONs IN JAPAN

1. Outline


The Japan Meteorological Agency (JMA) has deployed a network of 18 land upper-air observing stations and four marine observation ships as shown in Figure1. JMA also has a observing station in the Antarctica , Syowa Station. The Defense Agency of Japan has four upper-air observing stations.  Radiosondes in the bands 1668.4-1700MHz(1680MHz band) or 403-406MHz(400MHz band) are launched from  these stations. Windfinding  are made with radiotheodolites in the 1680MHz band and the GPS radio navigation system in the 400MHz band. 

2. Network and Operations

(1)Radiosondes in the 1668.4-1700MHz band


JMA routinely make observation at 19 land upper-air observing stations.  The mean distance between the stations is about 300km except the Syowa station in the Antarctica. Rawinsonde observations are operated twice a day, at 0000 and 1200 UTC.  When data are not obtained successfully , secondary launching is executed.  The cost of one rawinsonde based on radiotheodolites is about $130 and the number of launching in a year is about 14 thousands. It costs $1.82 million a year.  The Defense Agency of Japan uses the same type of rawinsonde as that of JMA at two stations.


At 16 stations of the network, radiowind observations have been made twice a day, at 0600 and 1800 UTC.  In case of  typhoons, rawinsonde observations are made at 0600 or 1800 UTC instead of radiowind observations. At the Syowa station in the Antarctica, radiosondes in the 1680MHz band are  used.  The Meteorological Rocket Observation  using in the 1680MHz band was closed the at end of March 2001. 

(2)Radiosondes in the 403-406MHz band


The four marine observation ships of JMA  make rawinsonde observations through their observation voyages.  The observations are made at 0000 and 1200 UTC.  GPS Navigation systems are used for windfinding.  For research purpose, some research  institutes make radiosonde observations in the 400MHz band in Japan. 
          
It is planned that a new type of observing system based on the GPS navigation system in the band of 400MHz is put into operation at three JMA stations in near future. 


Table1 shows  the classification of the type of upper-air observation operated by JMA.

3. Instruments

 (1)Instruments in the 1668.4-1700MHz band


The schematic picture of the  Rawinsonde "RS2-91 model" is shown in Figure2. A  rawinsonde are hung under a 600g latex balloon filled with hydrogen gas, is launched at 0000 and 1200 UTC. The rawinsonde equips a pressure sensor of a capacitive aneroid capsule, a temperature sensor of a rod thermistor and a humidity sensor of a piece of capacitive thin film.  The horizontal distance between the launching site and the rawinsonde in ascending varies according to wind.  As upper-winds are generally strong in winter over Japan, the maximum horizontal distance at the point of balloon burst from the launching site attains about 200　km.


The schematic picture of the Rawin "W92- model" is shown in Figure3. A rawin are hung under a 200g latex balloon filled with hydrogen gas is launched at 0600 and 1800 UTC. The rawin has a pressure sensor of a baroswitch aneroid capsule.  The last baroswitch is set to about 110hPa. (see Table1)

(2) Instruments in the 401-403MHz band


Radiosondes of the 400MHz band, whose type is RS80-15G of Vaisala, are hung under a 200 or 350g latex balloons filled with helium gas and are launched from the  four marine observation ships and the Meteorological Research Institute of JMA.

4. Ground Facilities 

(1)For the 1668.4-1700MHz band


The ground facilities "JMA-91 SYSTEM" as shown in Figure4 is a synthesized observing system which makes signal receiving, automated processing and data reporting. It consists of an automatically controlled radiotheodolite antenna, a data signal A/D converter, a data processing unit of two personal computers and a telecommunication unit.  The diameter of the parabolic anntena is two meters.  Radiotheodolite works on the principle of the mono pulse method, where error compensating signals are generated from the amplitude and the phase of the received radio wave.   After data processing, data reports coded in the international format are sent to the telecommunication unit. 

(2)For the 401-403MHz band


Ground facilities Digicora made by Vaisala are used in  signal receiving and data processing. 

5. Radiocommunication characteristics of radiosondes and antennas

(1)Radiosondes in the 1668.4-1700MHz band


As the radiosondes are designed to have reasonable observation accuracy at inexpensive cost, they are  not aimed at narrowing the occupied bandwidth. Since the voltage of the water-activated battery decreases after the launching corresponding to the surrounding air temperature change from +35 to –90ﾟC, the carrier frequency drifts within a few MHz.  Table2 shows the radiocommunication characteristics of radiosondes of JMA.

(2)Antennas for the 1668.4-1700MHz band


Table3 shows the radiocommunication characteristics of the antenna used in the radiosonde observations in JMA.







