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Mathematical modeling for initial profile of tsunami by instantaneous-
or slow-faulting

*Chi-Min Liu’
1. Chienkuo Technology University

Tsunami is one of the most catastrophic disasters in the world. Most of them are generated by the
faultings. As the faulting speed is of several thousand meters per second, many tsunamis are generated
instantaneously and therefore their initial profiles are assumed to be identical to the profiles of the
uplifted sea bottom. This assumption is often adopted in numerical simulation for the sake of
simplification. However, in some faulting cases, the speed is comparatively slow which results in the
profile discrepancy between sea bottom and surface. To this end, present study aims to mathematically
analyze the initial wave profiles generated by either the instantaneous or slow faulting. Results show that
the initial profiles greatly differ from the variation of sea bottom for the slow-faulting scenarios.
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Geoid height and sea surface changes due to the 2004
Sumatra-Andaman earthquake and the 2012 Indian-Ocean
earthquake from satellite gravimetry and satellite altimetry
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*Yusaku Tanaka'

1. REKZMEHRA
1. Earthquake Research Institute
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An irregularly shaped warm eddy observed by Chinese underwater
gliders

*Huabin MAQ'

1. South China Sea Institute of Oceanology

Mesoscale eddies are important for transporting oceanic energy and matter. We investigated the
three-dimensional structure

of an irregularly shaped warm eddy using three Chinese underwater gliders and satellite data during May
2015 in the northern

South China Sea. The warm eddy lasted for 2 months, remained quasi-steady, and had a mean radius of ~
70 km from May

10 to May 31. The heat contents observed along the two glider tracks differed markedly, by 2 x109 J/m2,
which reflected an

imbalance in the geostrophic and tangential velocity distributions of the eddy. The geostrophic/tangential
velocity decreased/

increased with depth within the warm eddy. The maximum tangential velocities calculated using the
datasets from the two

gliders were 0.8 and 0.25 m/s, respectively, confirming that the shape of the warm eddy was horizontally
asymmetrical.

Large errors can arise when the heat, energy, and matter transport for an irregularly shaped eddy are
estimated using a regular

circular model. We suggest that more intersecting glider tracks should be used to retrieve the
three-dimensional eddy structure,

and that those tracks should be better designed. The irregular shape of the warm eddy was likely induced
by oceanic

currents such as the wind-induced Ekman current. Further study is needed to elucidate the eddy-current
interactions and

the mechanisms thereof.

Keywords: Irregular shape, Warm eddy, Chinese underwater glider
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sea surface cooling in the northern South China Sea observed using
Chinese underwater glider

*Chunhua Qiu’

1. Sun Yat-sen University

Based on 26 days of Chinese Sea-wing underwater glider and satellite microwave data, we documented
cooling of the upper mixed layer in response to changes in the wind in 9.19-10.15, 2014. The sea-wing
underwater glider measured 177 profiles of temperature, salinity, and pressure. we estimated temperature
tendencies using a mixed layer model. The entrainment rate and latent heat flux were the two major
components that regulated cooling of the mixed layer, and that the Ekman advection and sensible heat

flux were small.

Keywords: mixed layer, glider, south china sea
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Airborne SAR observation of dependence of ocean surface
backscattering on wind direction
Airborne SAR observation of dependence of ocean surface
backscattering on wind direction

“HF =R
*Akitsugu Nadai'

1. EHBIE S

1. NICT National Institute of Information and Communications Technology

Synthetic aperture radar (SAR) has attracted attention as an oceanwinds measurement technique in
coastal areas where high spatial resolution is required.

Oceanwinds measurement by SAR requires the normalized radar cross section (NRCS) model of ocean
surface backscattering. However, the NRCS models currently developed is statistically analyzed by
combination of NRCS measured by spaceborne SAR and meteorological data. In this study, by carrying
out airborne SAR observations with multiple illumination directions in a short time, direct measurement of
wind direction dependence of the NRCS at a certain wind speed was tried.

Using a model function of NRCS with the same format as the NRCS models, the coefficients of
oceanwinds dependence of NRCS are determined by the airborne SAR. The results determined by
airborne SAR are compared with NRCS models and results of the airborne scatterometer.

Regarding the wind speed dependence, the results of the airborne SAR showed good agreement with
that of the airborne scatterometer. On the other hand, two NRCS models give a fairly large NRCS. In
addition, the change of wind speed dependence with incidence angle determined by the airborne SAR
and the airborne scatterometer show different tendency with those of NRCS models.

Regarding the wind direction dependence, the results by airborne SAR shows significantly large wind
direction dependence compared with the NRCS model at the incidence angle of 32 degrees. On the other
hand, the wind direction dependence by the airborne SAR almost agrees with that of the airborne
scatterometer at the incidence angle of 32 degrees.

Comparing the measured NRCS by the airborne SAR with that by the airborne scatterometer, the
possibility of influence of the observation configuration on measurement accuracy of the wind direction
dependence is suggested.

In addition, the influence of size of spatial averaging may be important on the accuracy of oceanwinds
measurement using SAR. Though the high spatial resolution oceanwinds measurement is expected for
SAR, ocean surface phenomena like swells and ship wakes may influence the oceanwinds measurement
by SAR. Moreover, SAR data cannot be free from speckle noise. The influence of spatial averaging size has
to be grasped.
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