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Ku-band Rapid Scanning Doppler Radar for
Monitoring Volcanic Eruptions (Ku-RAD)
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Message from the Director

There have been growing concerns about large volcanic eruptions since the 2011 Great East Japan
Earthquake pyroclastic flows and pyroclastic fall deposits associated with such eruptions can cause serious
damage to property and endanger the lives of residents. Volcanic ash falls affect transportation,
communications and other infrastructure, and local communities and economies cease to function.
Furthermore, heavy rainfalls, which occur before or after eruptions, lead to complex disasters such as flooding
and mudflows. To mitigate these disasters, it is necessary to develop effective tools to quantitatively forecast
and monitor the pyroclastic fall deposits that result from eruptions.

The Research and Education Center for Natural Hazards at Kagoshima University, is working on a research
project entitled Tmplementation of Local Community Resilience to Large Volcanic Eruptions (2016
and-2021)". As part of this research, a Ku-band Rapid Scanning Doppler Radar for Monitoring Eruption
Clouds (Ku-RAD) was developed and installed at Sakurajima. After examining the functions of Ku-RAD and
studying the optimum scanning strategy for observing eruption clouds, Ku-RAD will be used for agile
observations of a volcano in imminent danger of large eruption. Ku-RAD has been emplaced to collect ash fall
information through detailed observations in the event of a large volcanic eruption, and to relay the
information to disaster prevention officers at national and local administrations so that residents can be
evacuated or are able to return home safely, and to ensure that emergency infrastructure preservation is
conducted securely.

We are confident that Ku-RAD will contribute to the mitigation of disasters and damage to communities
located near volcanoes in the southern Kyusyu. We acknowledge Rairan, a non-profit organization, for their
instrument support during the development of Ku-RAD.

March, 2017
Toshiyuki Asano, Director
Research and Education Center for Natural Hazards, Kagoshima University
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The outline and Features of Ku-band Rapid Scanning Doppler Radar for Monitoring Volcanic Eruptions
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[Outline)

Ku-band Rapid Scanning Doppler Radar for Monitoring Volcanic Eruption is designed to monitor
active volcanoes for research purposes. It expediently collects, analyzes and releases data from
volcanic eruption columns, pyroclastic flows, ash clouds, and torrential rains that have the
potential to cause complex disaster.
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[Features]
@ High speed scanning: ~ Three-dimensional, one-minute interval observation of rapidly growing
volcanic eruption clouds.

@ High resolution: 2-meter spatial resolution rendering of the fine structures of volcanic
eruption clouds.

@ Agile observation: Small and easily transportable to areas where volcanic eruptions are
imminent.

@ Remote control: Remotely operable to ensure personnel safety.

@ Online data broadcasting: Real-time information on eruption clouds helps authorities to manage
volcanic risk to citizens.




B G & B

Phenomena Associated with Volcanic Eruptions
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[Target volcanoes]

The transportable Ku-RAD can be operated
at seven volcanoes located in Kyushu
(marked A).
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Radar Configuration and Specifications

(R Rk, Conﬁguration]

o O
Y Y

e [ [ R
RIS ZiEH
Transmitter ~ Receiver
13.75GHz
mix <+« oy mix.
~ RFa1z=wvhk
RFunit
-— . == ={ 2ch Rotary-J e m— ——— —— -
7 Az/El
areso-7
Az/El
controller
REEESHR
Condition
monitoring

1

~\
#lf#5 PC F—IH—I\—
Control computer Data server
(Windows) (Windows)
HUB
LAN Y LAN
v
| [ !
ESnES
Signal processor
|
| | | |
16bit
130MHz
A I ALQ I Q
K \
Demodulator Modulator
IF1=w k 2GHz J
IFunit

TUTIERE

Antenna equipment

ERAYIRS Speciﬁcations]

e

Signal processing device

FYTF

Antenna

47 Type | JLRANILY Luneburg Bk Frequency | 15.75GHz
[E1X Diameter | 45cm {7 Output 40dBm(max)
E—LiE | 3 (Az/EL) JRER | g Moduiation | FMFt-7
FfF Gain 36dB JX> Kiig Bandwidth| 80MHz (max)
{R:& Polarization | BE{R:& Single Polarization duty 0-100%
EEEEE | 20-40rpm @=mw | MDR 3dBZ@4km

T iver it .
Scanf® | pz:360° EL:90" Rocsier | MR 3dB (min)
ScanE—k | Spiral,PPI" EenE LoZ7oh | 8192
Scan mode FIX2 Sidnal processing HH Output Zh3)’ V4’, o

1) PPI: Plan Position Indicator , 2) FIX: Positioning , 3) Zh: Reflectivity
4) V: Doppler velocity, 5) o : Spectrum width
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The antenna are equipped with Luneburg
lenses. The spherical lenses are formed by
layers, each of which is slightly different in
relative permittivity and focuses incident
waves to a focal point.
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The radar container houses a radar control system, a computer for image
transfer, 4K surveillance cameras, and a computer for the surveillance
cameras. Images are generated every minute from radar measurements
and are transferred to Kagoshima University together with the data.
Images captured by the surveillance cameras are also sent to Kagoshima
University so that eruption columns can be seen.
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Display of radar generated images
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Information on radar parameters (reflectivity, Doppler velocity and spectral width) is displayed
as PPI and VCS. The data can be displayed in a single or multiple PC windows.
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Research and Education Center for Natural Hazards

TEL:099-285-7234
FAX:099-285-8495
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Kagoshima University Innovation Center

1-21-40, Korimoto, Kagoshima-shi, Kagoshima, 890-0065, Japan

(May, 2017)



