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F-J. Kuo, H.-W. Huang/Marine Po

In Taiwan, there were limited information and actions taken in
relation to marine debris until the government adopted Coast
Coastal Environment Cleanup Operation Guidelines in 1997
(Environment Protection Administration, 1997). The number of
participants and amount of marine debris cleared varied between
years, which was highest in 2004 and decreased thereafter
(Fig. 1). On the other hand, Taiwan Kuroshio Education Foundation,
launched a plan to remove beach debris in 2000. Beginning in
2005, Tainan Community University has monitored marine debris
at the Erren River estuary once per month for the duration of three
hours each time (Tainan Community University, 2013). Beginning
in 2008, the Society of Wilderness has conducted beach cleanups
at 26 locations in Taiwan. In 2010, a number of non-governmental
organizations (NGOs) formed the Taiwan Ocean Cleanup Alliance
(TOCA), invited many organizations to adopt and monitor the
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Strategy for mitigation of marine debris: Analysis of sources
and composition of marine debris in northern Taiwan
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coasts of Taiwan, and established a marine debris database as a
basis for analysis and policy formulation (The Society of
Wilderness, 2013). The participants increased from 370 in 2010
to 6945 in 2012 (The Ocean Conservancy, 2010; The Ocean
Conservancy, 2013). The percentage of shoreline and recreational
activities (76.9%) and ocean/waterway activities (14.2%) of Taiwan
were higher than Global average (64.7% and 9.0% respectively). The
percentage of smoking-related activities (7.3%), dumping activities
(1.0%), and medical/personal hygiene (0.5%) of Taiwan were lower
than global average (22.1%, 2.2%, and 2.0% respectively) (The Ocean
Conservancy, 2013). Recent research in southern Taiwan showed
the percentage of plastic bags, and plastic bottles were lower than
NMDMP (National Marine Debris Program of the US Environmental
Protection Agency). The possible reason is the “Plastic Restriction
Policy” and the “Compulsory Trash-sorting Policy” adopted and

Article history: Six sites (two sites for each of rocky shores, sandy beaches, and fishing ports) in northern Taiwan were

Available online 26 April 2014

selected to investigate the amount and density of marine debris in each of the four seasons and after
spring and neap tides from 2012 to 2013. The results indicate that marine debris was higher on rocky

KeyvtfordS: shores than sandy beaches and fishing ports. There is no significant difference between season and tide.
Plastics The dominant debris was plastic-type, followed by polystyrene. The majority of debris originated from

Plastic-limit policy
Shoreline and recreational activities
Strip transect

recreational activities, followed from ocean/waterway activities. The results suggest that the following
actions are needed: (1) continue and reinforce the plastic-limit policy; (2) increase the cleaning
frequency at rocky shores; (3) promote marine environmental education, with a goal of debris-free

coasts; (4) recycle fishing gear and to turn that gear into energy; and (5) coordinate between agencies

to establish a mechanism to monitor debris.

© 2014 Elsevier Ltd. All rights reserved.

SV anu Ramcua, LUV, TS S an, 4UUD, LUHuD i
Hyrenbach, 2011). In this research, the strip transect method was
used to estimate the density of debris (item/m?), and the range
of the investigation was set to be 100 m x 10 m.
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