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Observations in
Indonesia 

Kyoto University’s Radio
Science Center for Space and
Atmosphere (RASC) com-
menced observations in
Indonesia in 1998 with a single
L-band boundary layer radar
(BLR) and Vaisala’s MAWS au-
tomatic weather station. They
were installed at a pre-selected
observation site in West
Sumatra near the equator. 

The L-band BLR is capable
of obtaining three-dimensional
wind profiles (including verti-
cal velocity when there is no
precipitation) at altitudes of up
to about 3,000 m. The vicinity
of the equator is known as a
cardinal region of atmospheric
global circulation, but its
mechanism has not been fully
unraveled. 

During intensive observa-
tion periods, radiosondes were
also used to measure wind
speed, atmospheric pressure,
temperature and humidity.
The radiosonde enables weath-
er observations at higher alti-
tudes than is possible with the
L-band BLR, and thus ra-

Kyoto University’s Radio Science Center for
Space and Atmosphere is engaged in meteorol-
ogical observations in Japan and Indonesia.
They use L and S-band boundary layer radars, a
millimeter-wave Doppler radar, and Vaisala’s ra-
diosondes and MAWS automatic weather sta-
tions to identify atmospheric mechanisms.
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he Vaisala has received a major contract
from the U.S. Department of
Commerce / NOAA, National Weather
Service. The contract is for Vaisala to

develop and deliver new ultrasonic wind speed
and direction instruments. These instruments will
be installed in Automated Surface Observing
Systems at major airports throughout the United
States. The deliveries are scheduled to take place
between 2001–2004.

The measuring principle used by these instru-
ments represents the latest technology, which will
become the standard and replace traditional tech-
nology. The contract marks an important step in
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Using L and S-band boundary layer radars and a 
millimeter-wave Doppler radar with Vaisala’s MAWS

Weather
Observations 

Indonesia also has its own
surface observation system, but
compared with its counterparts
in advanced countries, the data
is often unreliable, because of
maintenance or handling prob-
lems, and is largely in analog
form (chart sheets, etc.). In
order to obtain more reliable
data which can be stored in dig-
ital form, the RASC has in-
stalled a Vaisala MAWS auto-
matic weather station brought
from Japan.

Mobile radar
observations in Japan

The RASC has two types of
small-sized (onboard type) radar
systems. 

One is an onboard type mil-
limeter-wave Doppler radar
mainly intended to observe
clouds and fogs which are hard-
ly monitorable by convention-

diosonde monitoring data is
an indispensable complement
to data obtained from the L-
band BLR. 

For the purpose of intensive
observation, the RASC imple-
ments joint observation pro-
jects in collaboration with
Kobe University and the
University of Tokyo. Each of
these two universities uses
ozonesondes with Vaisala’s
sounding systems for aerologi-
cal observations. However,
continuous round-the-clock
observations at fixed points
with radiosondes are too diffi-
cult to always conduct success-
fully. The combined observa-
tions of L-band BLR, ra-
diosondes and surface weather
give us the first really effective
aerological observation sys-
tem. This combination allows
a more accurate grasp of con-
tinuous height profiles.

Vaisala’s MAWS automatic weather station in the boundary observations
site of the Indonesian Met Office.

Dr Hashiguchi from
Kyoto University’s
Radio Science Center for
Space and Atmosphere is
responsible for all
equipment and
observations in Kyoto
and Indonesia.
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al types of meteorological
radar. This is Japan’s first mil-
limeter-wave Doppler radar,
with a transmission frequency
of 34.75 GHz in a millimeter-
wave band and a transmission
power of 100 kW. It has proven
effective mainly in the observa-
tion of cumulous convection
and thunder clouds in coastal
areas.

The other is an onboard type
S-band BLR system consisting
of an antenna, a transceiver
and a signal processor installed
on board a truck that enables
the mobile observation of at-
mospheric behavior in the at-
mospheric boundary layer. It
features a transmission frequen-
cy of 3.05 GHz in an S-band
and a peak transmission power
of 500 W. It generally permits
observation at an altitude range
of 200–1,500 m, excluding
humid weather on rainy days,
under which circumstances the
observation can cover an even
higher altitude. This radar sys-

Research Institute of the Japan
Meteorological Agency, are
collaborating in making inten-
sive and concurrent observa-
tions of rain from the land and
the sea. The RASC has also
used the S-band BLR to partici-
pate in monitoring the lower
atmosphere and rain clouds.

At the time of the next radar
observation, the MAWS auto-
matic weather station is expect-
ed to provide complementary
surface weather data which will
hopefully contribute to more
accurate observation.

System application

A wind profiler is also used in
the observation of meso-scale
disturbances. Continuous,
round-the-clock aerological ob-
servation will make it possible
to monitor the passage of a
front that can hardly be identi-
fied from weather charts. In
view of the fact that surface
weather data is indispensable to
this observation, the incorpora-
tion of a MAWS automatic
weather station will be a perfect
solution to the construction of
a very effective observation sys-
tem.

tem is mostly used to observe
typhoons and localized torren-
tial downpours. 

MAWS automatic
weather station plus
radar observation

It has not been common prac-
tice for the RASC to carry out
surface observation concur-
rently with radar observation.
However, the incorporation of
a MAWS automatic weather
system will make it possible to
collect surface weather data to
support every case of mobile
observation. When mobile ob-
servation is concisely carried
out in a relatively short period
of time, the easily installable
MAWS is believed to play a
very effective role in collecting
highly accurate surface obser-
vation data useful to mobile
radar observation.

Today, one of the major an-
nual public concerns in the
Kyushu area is the localized
torrential downpours that
occur in the rainy season (in
June).

In an effort to accurately ana-
lyze such localized torrential
downpours, various institutes,
including the Meteorological

A boundary layer radar and a meteor radar operated near Jakarta with BPPT
(the Science and Technology Agency)  and LAPAN (the Aero Space Agency).

S-band boundary layer radar mounted on a truck with Vaisala’s MAWS weather station.
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