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Fig.2 Accounting process of the earthwork volume of artificial reefs
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Fig.3 The distribution of the key areas of the artificial reefs
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Fig.4 Types of the released artificial reefs
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Fig.5 Bathymetric maps of the artificial reefl areas
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Fig.6 SSS images of the square artificial reefs
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Fig.7 Distributions of the released artificial reefs
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Surveying and Evaluation of Earthwork Volume of Artificial
Reefs Using Unmanned Surface Vehicle

ZHAO Xiao-long', XIA Tao', ZHANG Qiu-yan®
(1. First Institute of Oceanography . MNR, Qingdao 266061, China;
2. Qingdao Fuchuang Environmental Technology Co. Ltd , Qingdao 266071, China)

Abstract: Artificial reefs and their earthwork volume are important indicators for construction and assess-
ment of national marine ranching demonstration zone. For the demands of monitoring and evaluating the
earthwork volume of artificial reefs in the offshore marine ranches, a self-developed unmanned surface ve-
hicle platform OPENUSV, which is integrated by marine survey instruments such as multi-beam sounding
system (MBS), side scan sonar system (SSS), navigation and positioning system (NPS) and other marine
surveying sensors, is applied to realize the remote automatic cruise surveys. Through the processing of the
seafloor topographic data acquired by MBS and the seafloor geomorphic data obtained by SSS, 75 blocks of
key distribution areas of the artificial reefs are identified in the target sea area and a total volume of
51 667.3 m® of artificial reefs is obtained cumulatively, thus realizing scientific and rapid accounting and
assessment of artificial reef volume in the target sea area and achieving the ideal experimental results. This
study may open up a new window of technical service and a new management prospective for the construc-
tion, operation and investment assessment of the national marine ranches.

Key words: unmanned surface vehicle; artificial reef; marine ranch; marine survey; earthwork volume
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