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® Equatorial Atmosphere Radar (EAR)

® EAR is a large Doppler radar built for atmospheric observation at the equator in West
Sumatra in the Republic of Indonesia. It was completed in March 2001, a collaboration
between Research Institute for Sustainable Humanosphere (RISH), Kyoto University and the
National Institute of Aeronautics and Space of Indonesia (LAPAN).

@® The EAR has a circular antenna array of approximately 110 m in diameter, which consists of
560 three-element Yagis. It is an active phased array system with each Yagi driven by a
solid-state transceiver module. This system configuration makes it possible to direct
the antenna beam by electronic control up to 5000 times per second.

@® The EAR transmits an intense radio wave of 47 MHz to the sky, and receives extremely
weak echoes scattered back by atmospheric turbulence. It can observe winds and turbulence
in the altitude range from 1.5 km to 20 km (troposphere and lower-stratosphere). It can also
observe echoes from ionospheric irregularities at heights more than 90 km.
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Transmitter-Receiver module (left),
Power supply unit (center), Signal distribution unit (right)
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Location
Frequency

Output Power
Antenna system

Beam Width
Beam Direction

Observation range

Specifications of the EAR

100.32° E, 0.20° S
865 m MSL

47MHz

100kW (Peak envelope)
Quasi-circular active phased
array (1 10m-diameter,
560 three-element Yagis)
3.4° (-3dB, One-way)
Anywhere (within 30°
zenith angles)

1.5km — 20km
(Atmospheric turbulence)
>90km (lonospheric
irregularity)
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Phenomena in the equatorial atmosphere
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® Research topics with the EAR

@® High-resolution observations of wind vectors will make it possible to study the detailed
structure of the equatorial atmosphere that is related to the growth and decay of cumulus

convection.
@® From long-term continuous observations, relationships between atmospheric waves and
global atmospheric circulation will be clarified.

@ By conducting observations from near the surface to the ionosphere, it will be possible to
reveal dynamical couplings between the equatorial atmosphere and ionosphere.

@® Based on these results, transports of atmospheric constituents such as ozone and
greenhouse gases, and the variations of the Earth's atmosphere that lead to climatic change
such as EI-Nino and La-Nina, will be revealed.
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Location of the EAR and related facilities

(U RFEHISEET)
MU Radar
(Shigaraki, Japan)
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(Rentianak in Kalimantan Is., Indonesia)
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EAR and associated instruments Boundary Layer Radar/MF Radar
(Kototabang in Sumatra Is., Indonesia) (Serpong and Pameungpeuk in Java Is., Indonesia)
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® Long-term continuous observations with the EAR
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operated since June 2001. 2004. o m e
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1. FM-CW 1#/J>7 2. VHFL—4— 3. EARYJ7LAYXT L 4. REL—4— 5. X NRRRL—4—

FM-CW ionosonde VHF Radar EAR sub-array system Meteor radar X-band meteorological radar
6. RASS HRE—-H— 7. 8RAA=Tv 8. ¥f1raLfL—4— 9. ¥—Ox—% 10. 74 AROX—%
RASS Speakers All-sky imager Micro-rain radar Ceilometer Disdrometer

11, kPR 12. 59%4—%  13. GPS Bfai
Optical rain gauge Radiometer GPS Receiver
p
FEAKBAFROERE Operation of the 1EAR
B RR-SEESTR FEAR L THA (2001- B Many instruments were installed at the EAR site as
2007) EOEMEE SIS BAFRASNICS<OEA part of the research project Coupllng cesses
BRiEFFAERLTCEELE(EREH), in the Equatorial A phere (CPEA, 2001-20 ¥
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<Kototabang, Palupuh District, Agam, West Sumatra, INDONESIA> .. :
Jakarta-Padang : 2.0h by air / Singapore-Padang : 1.5h by air / Padang- Bukittinggi : 2.0h b ~
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Research Institute for Sustainable Humanosphere (RISH), Kyoto University National Institute of Aer “’l '\

T611-0011 REAFFATETE JI.Pemuda Persil No. 1, Jaka ."'ﬂ

Gokasho, Uji, Kyoto 611-0011, JAPAN Phone (+62)21-489-4989, F
Phone(+81)774-38-3601, Fax(+81)774-31-8463 ﬂ,\ "
E-mail : ear@rish.kyoto-u.ac.jp
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Design and manufacture of the Equatorial Atmosphere Radar
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