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RESEARCH ON THE USE OF HYBRID-TOPOGRAPHIC DATA FOR
ADAPTIVE COASTAL MANAGEMENT

Takumi OKABE! Satoshi TAKEWAKA?
"Mie University ~ 2University of Tsukuba

We studied a method to generate cost—effective bathymetric data by combining topographic
data of coastal areas generated by two techniques: one is to generate bathymetric maps of
shallow areas from big data acquired during fishing vessel operations, and the other is to
extract shorelines from open data of satellite images. In addition, The use of hybrid
topographic data in coastal management and use scenarios was investigated

Topographic data of the seafloor deeper than approximately 4 m was generated by analyzing
the position, depth, and time logs of a white bait fishing boat operating in shallow water.
Time—averaged topographic data with an error of approximately 0.2 m were obtained. This
enables the analysis and detection of bathymetric changes as small as 0.5 m. In addition,
an ICT logger that can collect logs online via wireless communication (LTE) was prototyped

Shoreline data was extracted from satellite image data (Sentilel-2) available on the
Internet. The satellite image data was processed in the near—infrared wavelength band (BS:
NIR, spatial resolution 10 m). The near—infrared wavelengths are almost wholly absorbed in
the water area while they are reflected on land, and the land and water areas were
distinguished by the maximum likelihood classification method. The extracted shorelines
roughly reproduced the survey data obtained at the same time.

The method of generating hybrid topographic data was investigated using a simple
interpolation method, which was used to connect the shoreline (depth: 0 m) and the most
landward depth obtained from the fishing big data in the offshore direction using a linear
approximation, requiring less cost. Comparison of the hybrid topographic data with the
bathymetric data showed that the interpolated data generally reproduced the topographic
profile of the shallow area (< 3 m). However, some interpolated areas produced a cross—
sectional profile different from the surveyed data. Quantitatively, errors ranging from a
few tens of centimeters to a few e—mails were observed, and the data should be utilized
with these errors in mind

We examined use cases for applying hybrid topographic data with these errors. A comparison
of sediment volume changes in shallow water areas calculated from hybrid topographic data
and bathymetric survey results showed that some areas deviated significantly from the
amount of change indicated by the survey data. On the other hand, the spatial patterns of
erosion and sedimentation are generally consistent between the two data sets, making it
possible to qualitatively understand the erosion and sedimentation areas from the
topographic data obtained by this method. The temporal change of water depth at a fixed
point can also be determined at the same level as that of bathymetry data.

Although the hybrid topographic data proposed in this method cannot immediately replace
coastal surveying in terms of accuracy, it can be used in calculation and analysis methods
that utilize error information, such as data assimilation and Bayesian estimation, and the
wide area and high temporal resolution of the data can make the valuable data for numerical
simulation. The data’s wide coverage and high temporal resolution can be helpful.
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