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1. Introduction

Recently, increase in economic activity with increase in population and globalization
of economy lead deterioration of global environment. Although coastal area is highly
productive with high biodiversity, human impacts influence it due to high population
density and industrialization. In Japan, seagrass and tidal flats have been destroyed by
reclamation and urban and industrial sewages, especially in Seto Inland Sea since
1960s. Eventually, eutrophication has been proceeded. Red tides have occurred often
and catch of fish in higher trophic levels with higher economic value have decreased.

Under the situation that disordered exploitation have been conducted in the world,
Earth Summit, United Nations Conference on Environment and Development, was held
in Rio de Janeiro in 1992. The conference agreed on establishing a new and equitable
global partnership. Agenda along this agreement in Japan clearly described “integrated
management of waters EEZ and coastal area”.

Success of integrated coastal area management reclaims viable, interpretable
scientific information. Decision-makers need simper, interpretable and unambiguous
information, and require time sensitive and resource efficient responses. On the other
hand, science requires collection of huge data and verification of results. Thus, science is
needed to bridge the gap between science and politics. This bridging effort must be on
science side. Then I aimed to develop an efficient method to provide integrated coastal

area management by using remote sensing.

2. Study area, materials and methods

In Sanriku coast of Iwate prefecture, there are some ria-type bays where aquaculture
and ports are developed. This study targeted Miyako Bay, one of the ria-type bays.
Width and length of Miyako Bay are 3 km and 6 km, respectively. Bay mouth is stuated
northeastward connecting to the Pacific Ocean. In the west side of the bay, Miyako
Poort is located. Backland of east coast of the bay is steep mountains and not much
populated. Main rivers flowing into the bay are Heii and Tsugaruishi Rivers.
Jyodogahama beach in the bay is very famous of touristic place. There are Omoe area

and Taro area east and north of Miyako Bay. This study also targeted on Omoe area.



Mutiband data of ALOS AVNIR2 with 10 m spatial resolution and ALOS PALSAR HH
polarimetry data of Fine Beam Single Mode with 7 m spatial resolution taken from
December 2009 to May 2010 were used. The data were proceeded with satellite image
analysis software. After geometric correction, region of interest area was subtracted
from the data. The subtracted data were enhanced to make clearer the information
concerning Miyako Bay. Ground survey was conducted in November 2010 to inquiring
Miyako Bay from Miyako Fishermen Cooperative and Administrative Bureau of Miyako
Broad Area, Iwate Prefecture..

3. Results & Discussions

In Miyako Bay area, AVNIR2 data taken in May 2010 didn’t show clear image. It is
estimated the cause is vapor due to increase in surface layer of the sea or turbidity due
to phytoplankton. On the other hand, that in December 2009 showed rectangular
shapes in the sea or on the sea surface. Ground truth indicated that these shapes
corresponded to aquaculture rafts. However, image couldn’t distinguish seaweed
aquaculture rafts from shell ones. In winter, the AVNIR 2 image offer good information
under the sea due to less biomass of phytoplankton.

At the same area, HH polarimetry data showed stronger backscatter from center of
the bay to the bay head. Ground truth indicated that these areas corresponded to shell
aquaculture rafts with bigger buoys that reflect strongly microwaves from PALSAR
sensor. On the other hand, seaweed aquaculture rafts with smaller buoys don’t reflect
strongly microwaves. Thus, the sea surface was dark due to less backscatter. L band HH
polarimetry can’t detect seaweed aquaculture rafts.

These results show that HH polarimetry of ALOS PALSAR with fine beam mode can
detect shell aquaculture rafts with bigger buoys through backscatter under calm sea
condition and multiband data of ALOS AVNIR 2 can map both seaweed and shell
aquaculture rafts under the low turbidity. AVNIR 2 data are used to map every
aquaculture rafts. HH polarimetry of ALOS PALSAR fine beam mode can map only
shell aquaculture rafts. Satellite data can classify aquaculture rafts into seaweed ones
and shell ones. This technique is practical to classify different types of aquaculture
facilities.

Administration bureau grasp only permitted area of the sea for aquacultures but
spatial distribution of each aquaculture type. I believe that the method developed by
this study can provide information necessary for integrated coastal management to

decision-makers.
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