ISSN1346-7840

/%/7_53":::/% BT o 5% P
=g

TECHNICAL NOTE
OF
THE PORT AND AIRPORT RESEARCH INSTITUTE

No.1197 June 2009

WEFEN L — 571 X B IR B O LB AT 1o WG TERE ¥ A 7 A OFRET

B —t
EH =

BALATBUEN 8T8 22 YE B il 7 P
Independent Administrative Institution,
Port and Airport Research Institute, Japan



E E' ............................................................................ 3
‘]_ (j: L‘;&)l: .......................................................................... 4
1.1 d%b% .......................................................................... 4
1.2 /i{gz@{qq/a\éﬁyﬁu ................................................................ 4
13 WEPERLIE L — 41 5 % HOBBU & IR TR~ ORIRE - 4
1.4 Y@ﬁg@{& V_ﬁﬁ:i%){%ﬁz%ﬁ,@\'“:%”'é%%% ...................................... 4
1.5 Zgﬁ%@aér"jkm'fﬁ? ............................................................ 4
2. ;ﬁliﬁ:& l/—@l:ct égﬂ;’ﬂ“l:gb\—c .................................................. 5
2.1 @{f@{g‘z ]/F_&L:Egj—é%@i@ﬁ% .............................................. 5
2.9 @ﬁé@{ﬁ l/“*ﬁﬁ:i 5@E{EU@7E‘)EHT$ .............................................. 5
3. E@ﬂ%ﬁ*ﬁ:&ﬁﬁﬁ Lf:&ﬁ:ﬁ@ﬁﬂﬁ#ﬁ’]%f%:ﬁ ........................................ 7
3.1 ﬁ%;ﬁ%ﬁgﬁk%;guyyx/—ﬁ/]\ ............................................ 7
3.2 BT —ZIZEEASWEE EEEIOTEIDEME <o 7
3.3 BT — 20D DOWRIEFRS DREIZDUWNTORREL - 10
3.4 %g%/%_ﬁ .......................................................................... 10
4. EE%%‘EE&G)W%%?’EE*‘/Z%A .................................................... 11
4.1 EE%%@@%%(%*&%VX%AO)&% .......................................... 11
4.2 YL T —Z OHETE LT DUN T v er o e e 11
4.3 N ZVERERH UTEMRIEFTEOHETE < oo 14
4.4 %%% .......................................................................... 16
T F o1 N R T R 16
Eg;m$ ................................................................................ 16
ok 4 M 16
EE%% .............................................................................. 18
17]-@1 ................................................................................ 18



Investigation of Wind-Driven Currents Estimation System
for Tsunami Observation Using High Frequency Radar

Kazuya WATANABE*
Takashi TOMITA**

Synopsis

Japan has high risk of large-scale earthquakes occurring around coasts, which generate tsunamis
generally. Offshore tsunami detection is effective for prevention and reduction of human loss by the
tsunami. GPS tsunami detection system is actually established in Japan. Further, recently a
monitoring system with high frequency (HF) radar, which observes currents on the ocean surface
mainly, is expected to detect tsunamis in deeper seas.

In the ocean surface, there are many kinds of currents due to tides, wind, wave as well as tsunamis.
Especially, wind-driven currents may be important for tsunami detection with the HF radar, because
they are in a similar range of tsunami period and are obstacles for accurate estimation of
tsunami-induced current.

In this study, two type systems for removing wind-driven currents from data obtained in the HF
radar. In the system measurement data of current and wind at any points is utilized to estimate the
spatial currents are demonstrated. The other is the self-contained estimation system of wind-driven
currents. In the system, the ocean winds are estimated with the analyzed wave height and period from
the HF radar data and the Sverdrup-Munk-Bretschneider’s (SMB) method, calculating the wave
height and period from wind duration and fetch. Using the estimated winds, the wind-driven currents

are calculated by employing the theoretically derived surface share force.

Key Words: Self-Contained, wind-driven current, wind speed, Sverdrup-Munk-Bretschneider’s
method, HF radar, tsunami
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