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| ncrease of landfalls of typhoonsin recent years
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M oder nization of weather observation systems of JIMA
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Upper-air Observation Networ k of Japan
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M odernization of Upper-air Observation
strategy at JMA

e Start of automated radiosonde observation in 2003
e Operation of wind profiler network from 2000

* Replacement of conventional weather radarsto Doppler
radarsfrom 2006

« Expansion use of satellites data in numerical weather
prediction modelsincluding QuikSCAT, TRMM, Aqua,
NOAA & Terra,

e Use of the ACRAS aircraft weather data of Japanese airlines
from 2002,

« Experiments of operational use of GPS meteor ology
e Test of other remote sensing techniques



GPS M eteor ology

* Precipitable Water vapor (PWV) from delay of GPS signal

 Vertical profiling of temperature and water vapor using
occultation techniques

- Down-looking technique
- Space-borne occultation technique

e Derivation of 3D water vapor fieldswith Tomography
technique



State of GPS M eteor ology In Japan

* Precipitable water vapor (PWV) from GPS meteor ology
ISready to usein the operational numerical weather
prediction.

« Vertical profiling of water vapor (temperature) using
satellite-borne occultation technigue is being examined to
usein the operational numerical weather prediction.

« Vertical profiling of water vapor using down-looking
techniqueison the way of research.

 Derivation of 3D water vapor fieldswith Tomography
techniqueison the way of research.



Status of GPS Meteorology 1n Japan

NET GEONET(GPS Earth Observation
5 | S ~4  NETwork) is a GPS network operated by
IR PPN 5 the Geographical Survey Institute, Japan.
5T 2 S Approximately one thousand GPS receivers
1 ya are located throughout Japan with a
N s separation of 15-25km in order to monitor
V. | crustal deformation of the earth. GPS
f"“ 1 R L meteorology in Japan has been devel oped
s - AS : along with GEONET.
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Accuracy of GPS-derived PWV

o Comparison between GPS-derived PWV and Radiosonde-derived PWV
during June 1999 to May 2000.

 GPS-derived PWVs are estimated with Non-real time data processing
using accur ate infor mation on or bits of GPS satellites.
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Experiment of data asssimilation of GPS
PWYV to numerical weather prediction (2)

A statistical score of, however, showed that the impact of
GPS PWYV was almost neutral.

* One of thereasons might to bethat the GPS siteswere
sparsely distributed compared to therainfall systems.

* Another reason waslack of vertical profile of water vapor.
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Experiment of data asssimilation of GPS
PWYV to numerical weather prediction (1)

* Observation system experiments were made with the IMA
mesoscale model (M SM) with GPS PWYV for rainfall
eventsin Baiu season and in summer season (Nakamur a et

al., 2004).

* Remar kable improvements wer e seen in some cases.
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| mpact of GPSPWV and TM| PWYV on
numerical weather prediction

» Observation system experiments were made with the mesoscale mode
(MSM) using GPSPWYV over land and TMI (TRMM Micowave
|mager) PWYV over ocean (Koizumi et al., 2004).

* The complementary use of GPSPWYV and TMI PWV can improve
accuracy of numerical weather prediction.
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| mpact of GPS-derived water vapor and radial wind from
Doppler radars on numerical weather prediction (1)

» Observation system experiments were made with the mesoscale mode
using GPS PWV, GPS-derived slant water vapor (SWV) and radial
components of wind from two Doppler radars (Seko et al., 2004) .
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|mpact of GPS-derived water vapor and radial wind from Doppler
radarson numerical weather prediction (2)

 |n case of a severethunder storm, ssmultaneoudly assimilating of GPS-
derived water vapor (PWV and SWV) and radial wind from Doppler

radarsreproduced therainfall area, because low-level conver gence was

accur ately predicted using the data.
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3D distribution of water vapor derived from
GPS tomography technique

3D distribution of water vapor in athunderstorm was estimated using 75 GPS
receiversin the area of 20 km sguare around Tsukuba (Seko, et al, 2004).
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Space-borne GPS occultation technique

Vertical profiling of water vapor and temper ature using space-bor ne occultation
techniqueis being examined to use in the global numerical model of JIMA in
accordance with launching of new satellites. It isexpected that accuracy of
forecastsin data-sparseregionswill beimproved.
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| ssues for operational use of GPS meteor ology

 to obtain GPS signal from GPS stationsin real-time,

e to obtain accurate information on orbits of the GPS
satellites,

e to obtain vertical profile of water vapor particularly at the
lower tropospherefor numerical prediction of severe
rainfall events,

e to obtain distribution water vapor over ocean.



