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Abstract

A local remote sensing system was developed to monitor the morphological processes on sandy
beaches. This video monitoring system consists of a small network camera and a host computer installed
on the roof of a high-rise building. The data acquisition procedure is fully automated so that
photographic images can be recorded continuously for long periods in a cost-efficient way. The angle of
the camera is controlled every ten minutes in order to cover a wide area of the beach. The subsequent
quantification of morphological changes is carried out on the basis of the bright intensity patterns. Image
processing such as averaging (long time exposure) and rectification are then conducted in order to
examine the morphological variation such as fluctuations of shoreline and migration of sandbars. The
system has been applied to the field observation of Hachigasaki Beach, Ishikawa, Japan. Continuous
measurements have been conducted since November 2007 over an alongshore stretch of approximately
two kilometers. The comparison between ordinary field survey and image analysis based on the rectified
imagery shows reasonable accuracy of the measurement. Temporal and spatial variations of shoreline
location and sandbar formation are then examined through the pixel time series collections constructed
from the successive time-exposure images. Various morphological features have been captured such as
the formation of cuspated features of shoreline as well as the splitting of a sand bar. These results show
the high capability of the developed system to remotely measure the coastal morphology on sandy
beaches.
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Fig. 1 Comparison of advantages and disadvantages of field observation based
on ordinary field survey and image processing method.
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Fig. 2 Outline map showing the location of
Hachigasaki Beach.
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Fig. 3 Aerial Photograph of Hachigasaki Beach
(taken by Geospatial Information Authority, Japan on
18/May/1991).
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(a) from Takoshima Fishing Port to Suzu Beach Hotel.
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(c) from Suzu Beach Hotel to Kodomari Fishing Port.
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(b) HJHNE—FRTLISHEERBFHE.
{b) from Suzu Beach Hotel to Takoshima Fishing Port.

(d) #ojnma.
(d) Kinockawa River mouth.
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Fig. 4 Snapshots of Hachigasaki Beach and Kinokawa River mouth (taken on 16/July/2009).
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Fig. 5 Grain size distribution of sand on Haghigasaki Beach
(collected on 29/Sep./2007 at Latitude 37°26'19" N, Longitude 137°19'16"E).
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Fig. 8 Configuration of video monitoring and image
processing system.
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Fig. 7 Overview of monitoring area.
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Location of reference points.
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Fig. 12 Comparison between the reference point locations obtained from

image analysis and field survey.
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Fig. 13 Comparison of cross-shore and alongshore coordinates of reference points
obtained from image analysis and field survey.
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Fig. 14 Formation of cuspated features of shoreline.
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Fig. 15 Video-based estimates of temporal variation of shoreline geometry.
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Fig. 18 Example of time exposure image near
longshore bars.
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Fig. 19 Time series of cross-shore pixel intensity images showing sandbar migration and splitting
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Fig. 20 Example of cross-shore pixel intensity time stack on the sea surface.
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Fig. 22 Close up view of pixel intensity time stack.
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Fig. 23 Example of rectified time exposure image when rip currents were generated.
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