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Thai Shrimp Industry Adaptation toward Limitation of Marine 

Environmental Condition in the Gulf of Thailand 

 

Suttichai Rittitum 

 

Coastal Fisheries Research and Development Division, the Department of 

Fisheries, Thailand 

 

Abstract 

 

The vulnerability of marine ecosystem and environment in the Gulf of 

Thailand has continuously increased, due to: 1) increasing population during the 

past 30-40 years, from 20 million to 65 million; 2) rapid development of 

agriculture activities; and 3) expansion of industries and urbanization. Increasing 

demand for food security has resulted in fishing capacity level that exceeds the 

natural recovery capacity. This could be observed from the value of Catch Per 

Unit Effort (CPUE) in the Gulf of Thailand, which has drastically decreased since 

the introduction of modern capture technologies. Based on the recent report, the 

CPUE figure is only 9%, comparing to the original figure in the past. The total 

fishery production has also reduced to only 1.3 million tons. Nevertheless, 

throughout the past 20 years, production from aquaculture, particularly marine 

shrimp, has increased to substitute the reduction from marine capture fisheries. 

The marine shrimp production in 2013 has a total value of 2,773.9 million USD. 

The Gulf of Thailand is considerably small in size, only 420,280 sq. 

kilometers, with limited water circulation, as the Gulf is not directly connected to 
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the ocean. The total coastlines in the western and eastern sides of the Gulf are 

1,334 and 544 kilometers. In addition, the coastline of the Andaman side adjacent 

to the Indian Ocean is 937 km. These areas provide shrimp culture areas of 28,820 

hectares; this figure yet to include other coastal aquaculture and inland 

aquaculture. 

The characteristics of marine shrimp farming in Thailand are mainly 

small-scale, with high stocking density of 60-200 individuals/sq. meter. Shrimp 

culture could be done either in traditional earthen ponds or modern plastic lining 

ponds. In order to produce 1 kilogram of shrimps, the culture requires 

approximately 1.1-1.3 kilograms of pelleted feed, depending on pond 

management scheme, as approximately 20% of feed would turn into waste. The 

Department of Fisheries has played an important role in promoting 

environmentally friendly marine shrimp culture since the beginning of the shrimp 

industry. Examples of this are: 1) the Kung Krabaen Bay Royal Development 

Study Center (established in 1981) which makes use of mangrove forest to absorb 

organic waste from shrimp farm’s discharge; and 2) the Royal Sea Farming and 

Aquaculture Demonstration Project Under the Initiations of Her Majesty Queen 

Sirikit (established in 2008), with integrated farming system, by circulating water 

from shrimp pond to seaweed culture pond, and water could be subsequently 

reused. By culturing of aquatic species with different multi-trophic levels, the 

Farm could have zero discharge. 

However, most of Thai farmers are familiarized with culture of shrimps with 

super high density, even in the traditional earthen ponds. Several farms also use 

super high stocking densities using modern techniques and equipment. Only few 

farmers have adequate understanding on ecological and environmental system, 
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and have intention to develop shrimp farming system to be environmentally 

friendly. Most of the shrimp farmers shift farming areas from the inner gulf of 

Thailand, where water quality is poor, to southern and eastern part of the country, 

where water quality is better. There have always been environmental problems in 

the Gulf of Thailand throughout the past years, such as red tide and coral 

bleaching. We have to admit that this is partially resulted from the shrimp culture 

industry. The vulnerability of the environment in the Gulf of Thailand also creates 

new diseases and epidemic, which in turn, resulted in uncertain level of shrimp 

production over the years. 

To adapt and adjust with the aforementioned situation: 

(1) The Government of Thailand has issued the new Royal Ordinance on 

Fisheries in 2015, to replace the Fisheries Act (1947). The new Royal 

Ordinance emphasizes on promotion of sustainable fisheries and responsible 

aquaculture, as well as maintenance of ecosystem balance in the near shore 

and marine areas.  

(2) Private Sector during the past 4-5 years has also been very active. They have 

learnt from the past mistakes, and developed techniques for waste 

management, such as: 

 Adoption of the multi-trophic aquaculture 

 Renovation of farm water management by increasing the proportion of 

water storage/conditioning pond and cultivation pond to 70:30 

 Development of technique for reuse of organic waste 

 Adjustment of feed industry to develop feed with less environmental 

impacts, such as using less fishmeal and phosphate, etc. 

Nevertheless, both government and private sectors involving in Thai shrimp 
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industry still have lots of work to do, by reducing wastes and discharge from 

farms and production system, preservation and expansion of mangrove areas, in 

order to reach shrimp production target of 500,000 tons annually without creating 

impacts to the ecosystem of our Gulf of Thailand. 
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Recreational Fishing in Chinese Taipei: Current Status and 

Challenges 

 

Chung-Ling Chen1, 2 

 

1 Institute of Ocean Technology and Marine Affairs, National Cheng Kung 

University, Chinese Taipei 

2 Department of Hydraulic and Ocean Engineering, National Cheng Kung 

University, Chinese Taipei 

 

Abstract 

 

It has been a trend in the world that traditional fisheries have to find a way to 

transform into tourism in response to its decreasing income generating capability 

as a result of declining fisheries resources and the rise in operating costs (fuel, 

personnel, etc.). This transformation gets to generates numerous recreational 

products catering to the general public, representing a unique type of blue 

economy as opposed to traditional fisheries. 

Our fisheries transformation into tourism has started in early 1990s. It is the 

government policy that aims to alleviate socioeconomic problems as a result of 

overcapacity and overfishing in our waters and provides recreational opportunities 

in response to increasing demands of recreation market. To fulfill this purpose, 

while taking into consideration the needs of traditional fisheries, a number of 

initiatives directed to transform fisheries have been established, including revision 

of the Fisheries Act, stipulation of a new regulation, and programs to sponsor the 
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transformation. After more than 20 years since this policy has been practiced, 

several marine recreational activities have been established in the tourism market, 

including recreational fishing, recreation boating, whale watching, diving and 

lagoon touring. Statistics showed that as of January 2016 there were 311 fishing 

vessels engaged in these activities with approximately half of them mainly 

engaged in recreational fishing. By the sheer number of vessels, recreational 

fishing is the iconic representative of recreational fisheries. 

This study aims to examines the current status of recreational fishing with a 

focus on potential challenges ahead. The results showed that among a total of 224 

fishing harbors in Taiwan Island, 48 harbors have seen a total of 154 fishing 

vessels joining this venture. These vessels scatter around Taiwan Island and its 

outlying islets, with a high concentration on the northern coast. Operators 

generally cater to two types of anglers: professional and experiential. In 

comparison with experiential anglers, professional anglers have high levels of 

angling skills, bring along their own fishing gear (including baits and/or lures), 

and regularly participate in recreational fishing activities. In addition, professional 

anglers have a deeper perception of management options and service quality, 

given they participated in the activity more regularly. The trips targeting for 

experiential anglers are comparatively shorter in time (2~6 hours), cheaper in 

charge (NTD 800~1000), and have regular sea routes. By contrast, the trips for 

professional anglers are longer (12~24 hours), more expensive (NTD 

2000~40000), and have various sea routes depending on seasonal catch. 

An analysis of the underlying challenges faced with recreational fishing was 

conducted. The analysis found the following aspects needed for special care and 

further improvement. 
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 Some fishing harbors are ill-equipped with facilities to sustain convenient 

and safe get-on from docks to vessels, such as lack of floating piers, no areas 

dedicated for recreational fishing vessels for angers to get on board; 

 Recreational fishing conflicts with traditional fishing, such as entanglement 

of fishing nets and angling lines, trawling sweeping through fishing areas and 

making it hard for anglers to catch fish; 

 There is a lack of an integrated network of recreational fishing information; 

 Destructive fishing (e.g., trawling within three miles, electrifying fish) and 

overfishing off the coast are disadvantageous to the development of 

recreational fishing; 

 None of rules or code of conducts is in place concerning the catching of fish 

(i.e., limit of fish size, limit of catch amount per trip); 

 Intense competition emerges from yachting, which shares the same marine 

recreational market by offering the service products similar to recreational 

fishing and boating but are under less stringent rules. 

The results are instrumental in guiding policy makers to devise appropriate 

management strategies. It is hoped that the insights offered by this study serve as 

practical guidance for those fisheries in other parts of the worlds which similarly 

face socioeconomic problems arising from traditional fishing and have to seek a 

way to alleviate these problems by transforming fisheries into tourism. 

 

Keywords: Fisheries Transformation Policy, Recreational Fishing; Management 

Strategy 
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Expanding Opportunities and Increasing Vulnerabilities in the 

Blue Economy 

 

Robert Thompson 

 

Department of Marine Affairs, University of Rhode Island, the United States 

 

Abstract 

 

The blue or maritime economy has historically been an important part of 

some of the world’s biggest economies. The development, wealth, and power of 

the Greeks, Portuguese, Dutch, British, and Americans all depended heavily on 

maritime commerce and dominance. However, the activities that constitute the 

current and future blue economies differ dramatically in type and scale from the 

past. A much broader range of goods and a much larger percentage of consumer 

goods in advanced economies are part of a complex web of global shipping. Wild 

fisheries and aquaculture are now also truly global. Lastly, advanced economies 

are increasingly turning to the oceans for new types of sustainable energy. While 

these advances in the blue economy offer substantial benefits, they also 

potentially create new vulnerabilities to natural disasters that could be highly 

disruptive to national economies and international trade. Thus, now more than 

ever, national, state and local governments need to proactively engage in disaster 

mitigation in their coastal regions. 
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Blue Economy Classification System 

 

Xiao-Hui Wang 

 

National Marine Data and Information Service, State Oceanic Administration, 

People’s Republic of China 

 

Abstract 

 

The report aim at the different terminology, scope, content, method, data 

collection of Blue Economy. It explained the understanding and definition of Blue 

Economy. It showed the different way to evaluate the Blue Economy both on 

market valuation and non-market valuation. It introduced the ocean industrial 

classification and geographic classification, ocean economy statistics indicator 

and account system, ocean survey. It towards to reach a consensus on Blue 

Economy. 

 

Keywords: Blue Economy, Definition, Classification, Market Valuation 
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Sustainable Marine Economy in Viet Nam 

 

Dinh Pham Hien 

 

International Cooperation Department, Ministry of Agriculture and Rural 

Development, Viet Nam 

 

Abstract 

 

The presentation of Viet Nam will share Vietnam's concepts on sustainable 

marine economy with the focus on policies to develop the sustainable fisheries 

sector of Viet Nam. It also provides experience of Viet Nam how to involve the 

participation of the Business/Private Sector through Public - Private Partnership 

(PPP) in the fisheries sector. Some key recommendations to promote the 

sustainable marine economy in Viet Nam are addressed in the presentation. 
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The Practice of Blue Economy Development in China: Case Study 

of Xiamen City 

 

Wei Yang 

 

APEC Marine Sustainable Development Center, Third Institute of Oceanography, 

State Oceanic Administration, People’s Republic of China 

 

Abstract 

 

In recent twenty years, blue economy has been making significant 

contribution to the socioeconomic development of coastal countries and regions, 

and has improved the living standards and employment of people there. All the 

trials have proven that, under blue economy concept, economic expansion can 

take place in alignment with responsible and sustainable management of ocean 

ecosystems. To show the importance of blue economy in achieving sustainability 

of the marine environment, this study firstly discusses the understanding, 

objective and pathway to develop blue economy, which is based on the common 

view achieved in Third OFWG Meeting. Secondly, this paper takes Xiamen city 

of China as a case study to share the practices for advancing blue economy. And at 

last, from the results of the study, we think that to develop blue economy, we 

should (1) Enhance the general guidance and overall coordination of blue 

economy; (2) Improve the policy system for promoting blue economy 

development; (3) Improve Marine industry’s innovative capability; (4) Strengthen 

the Marine ecological environment protection and (5) Encourage the involvement 
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of the Business/Private Sector in blue economy. 

 

Keywords: Blue Economy, Marine Economy, Objective, Xiamen City, Sustainable 

Development 
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International Trading Vs. RPRC - The Impact over Sustainable 

Seafood 

 

Steven Shyu 

 

Upwelling Ocean Incorporated, Chinese Taipei (Responsible Fisheries Index) 

 

Abstract 

 

Blue economy is the sustainable marine economy, marine harvested seafood 

is the first industry come to people’s mind. In early 1960s, human landed 4000MT 

from the sea and increased the number 8000MT in 1980s. In the same period, 

more technology developed to help fisheries operation more efficient, including 

the freezing capacity, new electronic equipments and new fishing material. 

However, total landing from the sea stopped to grow since 1980s. The focus on 

the fisheries changed from how to catch more into how to catch properly. EEZ 

was introduced by U.S. and applied almost all over the world, more quota system 

and more regional conservation organization started , even Code of Conduct for 

Responsible Fisheries launch by FAO in 1990s, and lead to the birth of many 

eco-label including MSC、FOS…, but the marine biological resources continue to 

decline. 

In the same period, seafood trading keep growing, driving many originally 

regional supply/demand system to export type of business and fasten the decline 

of many small fisheries from both supply and demand side. What is the balance of 

Blue economy? Export origin or Regional origin type of seafood business? 
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Keywords: Seafood Trading, Regional Supply Regional Consume, Eco Label, 

Sustainable Development, RFI 
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Fish Fry Releasing Programme for Stock Enhancement: a Case 

Study on Mangrove Red Snapper 

 

Chia-Hui Wang, Ming-Tsung Chung* 

 

Department of Environmental Biology and Fisheries Science, National Taiwan 

Ocean University, Chinese Taipei 

 

Abstract 

 

In recent years, due to overfishing, the fisheries resources is rapidly declining, 

and releasing fish fry to nature environment is a common mean in order to restock 

or enhance resources. Combined the efforts of Fisheries Sustainable Development 

Association (TFSDA) and non-government organization, millions of fish fry has 

been released to our coastal waters, and more scientific information and benefit 

evaluation is still needed. Our main target species is Lutjanus argentimaculatus, 

and in order to easily discriminate the wild and released fish, T-shape tag were 

marked in the dorsal part of the fish fry. The aim of the programme is to release 

more than 100 thousands individuals per year, and wish to recapture the tagged 

individual for further research. Two experimental ponds that simulated to the 

nature environment were also chosen for evaluating the survivorship of tagged 

fish, and consequent fish biological research is also carrying out. 

A total of 350 wild fish were collected for fishery biology study of target 

species. The length-weight is as W = 3.57×10-5TL2.779, and von Bertalanffy 

growth equation is Lt = 78.68 (1 – e-0.2358 (t + 0.5002)). The fish can reach fishery size 
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at 2-5 years old, and the length is about 30-60 cm. From Gonadsomatic index 

(GSI), the peak reproductive season is in June- August. Stomach content showed 

red snapper is omnivorous and their main feeds are fish, crustacean. Small portion 

of molluscan, and algae can also be found in the stomach contents. The 

survivorship of releasing fish can be higher than 95 %. The growth status from 

recapture individuals is also similar to wild population, indicating no growth 

significant different between tagged and non-tagged fish individual. 

Novel and efficient marking and/or tagging techniques were also being tested. 

T-tag is easy to discriminate and the price is reasonable to apply to huge amount 

of fish, however only fish at rather large size (> 8 cm) can resist the injection of 

T-tag. Alternative method by immersion fish in Oxytetracycline (OTC) and 

Alizarn complexone (ALC) solution is suggested, and both solution are capable to 

leave a visible mark in fish hard structure at low concentration without external 

tagging. Another efficient method for discriminating the non-tagging fish that 

might have been released by NGO is also needed for further benefit evaluation 

and population management. Otolith microchemisty and scale stable isotope 

analysis are both investigated their efficiency to discriminate the fish from 

different sources. The results showed from otolith core chemical composition can 

contribute a high percentage successfully discrimination. Overall, a benefit of 

about NTD 22.5 -35.5 million is expected through the releasing programme after 

3-5 years. Also, if remaining fish can reach mature size in the wild environment, 

more economic value can be get and more abundant population can be 

substantially enhancing the wild population with an even promote value. 
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Overview of Marine Debris Generated by the Tsunami Event of 

the Great East Japan Earthquake, 11th March, 2011, and its 

Relation to Deep-water Benthic Ecosystem 

 

Wataru Azuma 

 

Japan Agency for Marine-Earth Science and Technology, Japan 

 

Abstract 

 

Marine ecosystem of off Tohoku district was heavily damaged by the 

massive marine debris caused by the tsunami events just after the Great East 

Japan Earthquake of 11th March, 2011. JAMSTEC has started a research program 

just after the earthquake to investigate dynamic response of marine ecosystem, in 

relation to tsunami-generated marine massive debris event, on not only the sea 

surface but also bottom floor in a deep water. Motivation is to better understand 

the dynamic response of the ecosystem to ‘wash-out event’ of marine debris. 

Indeed, a tremendous amount of marine debris, ~4.8 Mtons, was produced and 

transported in an instant into the ocean, including materials used by daily life, 

broken construction materials and automobiles. 

About 30% of them, corresponding to the debris lighter than sea water, were 

drifted on sea surface with current and wind in the northern Pacific Ocean from 

west to east, then parts of them have turned back to the west, then they hit the 

coasts and offshores along the Asian Pacific (Report of Ministry of Environ., 

Japan, 2012, 2014). Many attentions, including mass media, were paid on them in 
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order mainly to protect and conserve the costal/beach environment. On the other 

hands, the remains, the denser ones, would be transported in drawing stage of the 

tsunami, as to be hyperpycnal lateral currents (turbidity currents), directly into the 

submarine slope and basin floor, then they would accumulate as marine debris 

mass on the sea floor. On the issues on the denser marine debris, however, we 

have poorly understood; eg. how the denser debris was transported, where and 

how much it was accumulated and how it will be degradated with time. In 

addition, how it influences to fishery resources as well as how and what the 

methods and protocols were effective in conservation after the event. 

We, JAMSTEC, started up an investigation of the high-resolution 

bathymetric map with side-scan sonar image first from 1 year later after the event, 

then carried out the ROV research, based on the map, in order to identify and 

observe in-situ status and position of the marine debris, taking ROV video camera, 

and to directly sample them (Fujiwara, Fujikura and Kawato et al., personal 

comm., 2016). We have also monitored the recovery program using trawl fisheries 

in order to monitor density of the debris with time (Reports of Miyagi Offshore 

Trawl Fisheries Coop., 2011-2016) and to create the habitat map of the damaged 

district. As a fact, our periodical ROV survey program for 5 years after the 

earthquake tells us that the marine debris deposit was densely accumulated on the 

bottom axis floor of submarine channel/canyons, suggesting that turbidity current 

would play an important role in marine debris transportation. In further, the debris 

accumulation tends to take place in the topographic inflection point of the 

submarine channel floor. Interesting phenomenon is that many benthic 

invertebrates such as echinoderms and sea anemones, in abundance and density, 

significantly aggregated on the debris mass with suspension cloud. Any anomaly 
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of PCB of benthic fish and bottom sediment, however, was not detected 

(Ohkouchi et al., 2016). 

Capture by unit Effort (CPUE) for the benthic fish catcher like as flounder 

and halibut, on the other hands, was dropped just after the tsunami event then now 

it is obviously improved. Noteworthy to tell is that the amount of marine debris by 

ROV observation has definitely decreased year by year, implicating that the 

conservation program such as the trawl fisheries activity would work well. On the 

contrary, the marine debris mass in submarine channel may create and develop 

new habitats for deep-sea benthos, suggesting that an abrupt accumulation of the 

debris would not be harmful to ecosystems (Kawato et al., 2016). Hence, drop of 

the CPUE could be elucidated due to difficulty in trawl fisheries by breaking 

fishing instruments by marine debris, and/or due to high debris/deposit 

accumulation rate. 

A large amount of heavy and denser debris has still been remained. It seems 

that they are likely to be disappeared and resolved with time by natural 

degradation process. In order to understand the degradation process mainly by 

chemomicrobiological activity on metals, concrete debris and some plastic 

materials, and to conserve original ecosystem, further scientific research will be 

expected. 

We believe that the unpleasant event of the Great East Japan Earthquake 

provided us an opportunity to better understand transportation and emplacement 

dynamics of the marine debris in the ocean as well as its economic and social 

impacts. In particular, such marine debris event would repeatedly occur in the 

future by not only the tsunami but also big typhoon and/or flood in Asian Pacific 

water. The impact should be extended to not only fishing business to be 
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mentioned here but also maintenance business of infrastructure such as 

commercial submarine telephone cable line and/or submarine oil and gas pipeline 

as well as the submarine ecosystem conservation. Our results will provide us 

some hints to consider better resolution on how to mitigate the disaster caused by 

marine debris in the future. 
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Abstract 

 

Plastic pollution is now ubiquitous throughout the world’s oceans and is 

estimated at a minimum of 5.25 trillion pieces of various sizes weighing 

approximately 270,000 tons. The negative impacts of this pollution include the 

death of marine animals through entanglement with and ingestion of plastic debris, 

transport of invasive species, leaching of toxic chemicals and their introduction 

into the food chain, and, finally, the pollution of coastal environments. While 

microplastics deposited within the sediments of sandy beaches have no visual 

impact, they may have significant environmental influence via the introduction of 

toxic chemicals into the food chain and thus ultimately humans. It is thus 

surprising that only a few studies have investigated macroplastic pollution along 

the shores of Taiwan Island, and, to our knowledge, no study has yet examined in 

detail microplastics along the shores of Taiwan Island, especially within sandy 
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beach sediments. Therefore, we conducted a pilot study to investigate the 

microplastic pollution along the northern coastline of Taiwan Island. 

In this study we took samples from four different sandy beaches along the 

northern coast of Taiwan Island. The sampled beaches were from west to east: 

Shalun Beach, Baishawan Beach, Waimushan Beach and Fulong Beach. We 

always sampled one location during low tide and approximately in the middle of 

the intertidal zone. A 50 x 50 cm large metal frame was hammered into the sand. 

From this square, we collected two samples: the upper layer of 0-5 cm depth, and 

the layer immediately below (5-10 cm depth). Extraction of plastic particles was 

achieved by density separation using a saturated NaCl solution as density liquid. 

The extracted particles were subjected to visual counting and FTIR spectroscopy 

in order to separate the plastic particles from the non-plastic particles. 

The total number of plastic particles found at the four beaches was 1097 and 

weighed 0.771 g in total. By far the highest number of particles was found at 

Waimushan Beach with 484 and 532 particles per 0.0125 m3 in the upper and 

lower layer, respectively, while only between 20 and 41 particles per 0.0125 m3 

were found at the other three beaches. From the FTIR spectra, we could identify 

the following plastic types in our samples (percentages of the total number of 

particles in brackets): PE (44%), PP (43%), PS (12%) and ABS (1%). The 

microplastic particles came in a great variety of shapes which we categorize into 

fragments, foam, spherical plastic pellets, cylindrical plastic pellets, and fibers. 

Based on the study of the abundance and composition of microplastic from 

four beaches in northern Taiwan Island, several conclusions can be drawn: 

1. Microplastic particles were present in the sediments of all four investigated 

beaches at the northern coast of Taiwan Island. 
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2. Distribution was heterogenous with a relatively low amount of microplastics 

on the north-eastern and north-western coast but a very high amount at the 

northern coast. 

3. There was no trend between the number of particles and depth within the 

sediment, but an almost significant negative trend between the size of the 

particles and their numbers. 

4. Our pilot study opened new questions for further research along the coast of 

Taiwan Island: the occurrence and distribution of microplastics along the 

other coast lines; sources and mechanisms of transport; and the reasons for 

breaking of macroplastic into microplastic. 

 

Keywords: Taiwan Island, Beach, Microplastic, Pellet, FTIR Spectroscopy 
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Facing the Challenges of the Marine Debris in the South East 

Pacific: Regional and National Actions 

 

Ulises Munaylla1, 2 

 

1 National Fishery Society of Peru, Peru 

2 The Permanent Commission of the South Pacific 

 

Abstract 

 

The South East Pacific Region comprise two valuable ecosystems: 1) 

Humboldt Current Large Marine Ecosystem (Peru, Chile) which is the world´s 

most productive ecosystem, between major- up welling areas of the word 

(Benguela, Canarias, California) with an estimated primary productivity of 1500 

gC/m2/yr. Fishery productivity representing approximately 18-20% of the global 

fish with total fish catch averages over 10 million mt/yr. The high environmental 

variability, including El Niño Southern Oscilation (ENSO) has recurrent and 

dramatic effects on ecosystem productivity; 2) – South Subsystem -Eastern 

Equatorial Pacific (Ecuador, Colombia and Panamá) (Giwa region 65), with 

important fishery production of high value, like tunas and shrimp. Despite of this 

great productivity of the South Pacific Region, anthropogenic activities in the 

coastal zone and sea based are resulting in pollution, production on garbage, 

which part of them become in marine debris. 

The transboundary nature and the global problem of marine debris which 

affects biodiversity, public health, productive and recreational activities in coastal 
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and marine areas, made international and regional of cooperation agreements 

taken to combat the impacts of marine debris pollution, such as: MARPOL 73/78- 

Annex V, the Convention for the protection of the marine environment and coastal 

areas of the South East Pacific- adopted in 1981 by Chile, Colombia, Ecuador, 

Panama and Peru and its specific “Protocol for the Protection of the South East 

Pacific from Land- based Sources of Pollution- 1983. Later in 1995 with the 

contributions of the countries of South Pacific was adopted in 1995, the Global 

Programme of Action for the Protection of the Marine Environment from Land- 

based Activities- GPA, which considers marine debris as one of the priority 

sources of marine pollution. At the global level the UN General Assembly 

recognized the increasing problem of the marine debris which through the 

Resolution A/60/L.22 in 2005 calls for national, regional and global actions. 

In the framework of the Protocol for the Protection of the South East Pacific 

from Land- based Sources of Pollution, countries members with the support of 

UNEP Global Initiative on Marine Debris and in partnerships with the 

International Coastal Cleanup (ICC), regional information was systematized 

regarding the production of solid waste from land- based and marine sources that 

can become marine debris. It is estimated that the coastal population (15.6 million 

people) produce around 123 thousand t year-1 of persistent debris (plastic, glass, 

metal) that is not collected. Of this amount, between 12,304 and 36,909 t year-1 

may become marine debris. There is no estimation from marine sources, though 

there is evidence that vessels discharge persistent debris at sea. 

A model of the likely flow of debris is proposed, although there is no 

quantitative information to estimate the amounts generated from each sources. 

The main causes of the debris in the region include: 1) Discharge of 
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persistent debris from land- based sources, caused by insufficient collection and 

inadequate disposal of solid waste; 2) Insufficient clean –up of beaches, estuaries 

and water ways, caused direct dumping by coastal population, rapid 

re-accumulation of beach debris with residues transported by winds and sea 

currents; 3) Dumping in the ocean, caused by throwing debris al sea by illegal 

dumping, limited facilities to collect debris, inadequate facilities to management 

waste onboard. 

Considering the problem of the marine debris in the South East Pacific, a 

Regional Programme for the Integrated Management of Marine Debris in the 

South East Pacific was elaborated focusing on key issues and strategy within the 

framework of the Protocol with the general objective to minimize the discharge of 

persistent solid wastes from land and sea- based sources in the South East Pacific 

Ocean. This programme has specific objectives with a number of proposed actions 

at national and regional levels. 

Taking into account the UN General Assembly Resolution: A/RES/70/235- 

2015, which encourages States, in accordance with the commitment expressed in 

“The Future we Want” to take action by 2025 to achieve significant reductions in 

marine debris; the results and recommendations of the “First World Ocean 

Assessment”- Chapter 25. Marine Debris, of the UN a Regular Process for Global 

Reporting and Assessment of the State of the Marine Environment including 

Socio- Economic Aspects”, to establish mechanism to closer and more 

coordinated working relationship between regional organizations, governments, 

industry, researches, civil society to face up the problem of marine debris; this 

study presents a proposal for regional cooperation within APEC framework, by 

establishment of a cooperation mechanism across the Pacific, between the existing 
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Regional Seas Programmes in the Pacific, including: North West 

Pacific-NOWPAP; South Pacific Regional Environment Programme- SPREP, 

South East Pacific (CPPS) and North East Pacific (NEP), to face in the entire 

Pacific the marine debris problem, specially the sea- based debris. 
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Korea’s Efforts to Reduce Marine Debris 

 

Gusung Lee 

 

International Affairs Team, Korea Marine Environment Management Corporation, 

Republic of Korea 

 

Abstract 

 

There is a growing awareness that debris in the marine environment threatens 

marine life and reduces economic potential. A single period of heavy rainfall in 

South Korea during July 2011 increased coastal debris, resulting in 63% of 

decrease in tourism and lost revenue of $ 33 million (Jang et al., 2014). In 2008, 

damage by marine debris to the APEC member economies was estimated to be 

$1,265 billion (Mcllgorm et al., 2011). Their negative impacts on shipping, 

tourism, and fishing industries would be enormous and chronic. 

To reduce the amounts of marine debris, the Korea government, Ministry of 

Oceans and Fisheries (MOF), established the First Basic Plan for Marine debris 

Management (2009-2013). As it is to be updated every five years pursuant to 

Article 24 of the Marine Environment Management Act, MOF consecutively 

established the Second Basic Plan for Marine debris Management (2014-2018). 

The main purpose of this is to minimize the amounts of marine debris 

generated by introducing widely supported debris collection projects and to 

establish a scientific and proactive marine debris management infrastructure. It 

has four tactics which are 1) Intensive management at marine debris sources, 2) 
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Marine debris collection as part of everyday life, 3) Upgrading marine debris 

management infrastructure and 4) Diverse public campaigns targeting different 

groups.  

The main task and concern of the Second Basic Plan for Marine debris 

Management (2014-2018) is the creation and development of a marine debris 

management center. For a comprehensive and scientific response to increasing 

marine debris, Korea Marine Environment Management Corporation (KOEM) 

operates Marine Litter Management Center (MALI), which is responsible for 

specialized research on marine debris, proposals for effective policies, and 

international cooperation. MALI conducts the following tasks: domestic and 

international monitoring on marine debris, management of Marine Litter 

Integrated System (MALIS), public awareness activities, and educational 

promotion. MALIS gathers data of the last decade relevant to marine debris and 

provides the information online. Through the database, KOEM is able to 

systematically manage the data necessary to tackle the challenges caused by 

marine debris. 

In addition, the MOF also conducts national projects to reduce marine debris 

in Korea with KOEM, local government, private companies and relevant 

organizations, including national marine debris monitoring project, collecting 

sunken debris project, collecting floating debris and disposal of waste oil project. 

From the results of these projects, more than 4,000 tons of floating debris and 

7,000 tons of waste oil are collected annually. 

The Korea government also increases their international efforts through 

cooperation with neighboring countries and international organization such as 

APEC and NOWPAP. Through various projects, Korea will improve the public’s 
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quality of life and raise public awareness on the importance of the marine 

environment and reducing marine debris. 

 

Keywords: Marine debris, Basic Plan for Marine Debris Management, Marine 

Litter Management Center, MALI, Marine Litter Information System, 

Coastal Debris, Sunken Debris 
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Marine Debris Monitoring and Assessment 

 

Hong-Xia Ming*, Ju-Ying Wang 

 

National Marine Environmental Monitoring Center, State Oceanic Administration, 

People’s Republic of China 

 

Abstract 

 

Marine debris could destroy the habitation critical to wildlife's survival, 

entangle wildlife, as well as act as vector for an invasive species and chemicals. 

Marine debris has influenced marine ecosystem and human health. The issue of 

marine debris has become a worldwide problem. Therefore, marine debris 

monitoring and assessment is emergent. 

Recent years, in the framework of APEC, many cooperation projects has 

been carried out about marine debris. China as the member of APEC, has 

implemented the program of marine debris monitoring and assessment since 2007. 

At the 17th APEC Roundtable Meeting, we want to share our achievements and 

experience with other experts. 

In China, marine debris monitoring and assessment has been carrying out at 

50 coastal sites, which was organized by State Oceanic Administration (SOA). 

The monitoring areas are focused on coastal recreational waters, harbors and ports, 

mariculture zones, and marine protection areas. The monitoring results showed 

that the density of marine litter in China is comparable to that of other countries 

and regions. In china, high density of marine debris mainly distributed in the 
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recreational area of tourism, mariculture zones, shipping ports and their adjacent 

area. In recreational areas, most of the marine debris originated from house waste. 

In mariculture zones, most of the marine debris originated from life production 

waste. No matter among seafloor debris, beach debris or floating debris, the 

number of polystyrene foam always occupied the highest proportion. 

 

Keywords: Marine Debris, Monitoring, Floating Debris, Beach Debris, Seafloor 

Debris 
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Blue Consumption: A New Market behind Marine Debris 

 

Chieh-Shen Hu 

 

The Society of Wilderness, Chinese Taipei 

 

Abstract 

 

Since 2004, our NGOs have performed marine debris surveys while 

conducting beach cleanups. The results have found the majority of debris (90%) to 

be plastic. For all the plastic found on the beach, 80% is for food and beverage 

packaging from land-based sources. This finding highlights the relationship 

between the industries (consumer packaged goods, food and beverage, and plastic 

recycling), the consumers (take-out and packaged food), and the waste 

management policy. Although the sources of marine debris have over 15 divisions, 

the non-point source pollution from runoff largely contributes to these 

non-captured waste. As traditional point source pollution control is not applicable, 

interdisciplinary partnerships from industry, the public and government is 

essential. This cooperation should be based on at-source mitigation strategies, 

such as packaging design of consumer goods with ocean-friendly/zero-waste 

principles, rebuilding a plastic reduction/recycling/energy recovery system with 

an incentive to both industries and consumers, and educational, community-based 

awareness programs to reduce litter behavior and cleaner waterways. 

Therefore an environmental NGO, The Society of Wilderness (SOW) started 

the consumer's “Reduce Plastic and Go Green” initiative in 2014 and advocated 
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that consumer packaged goods retailers should measure, reduce and recycle their 

plastic waste. In order to fill the gap between the public and industries, SOW 

hosted the first ''2016 Clean Ocean Business Expo'' with the joint effort of Plastics 

Industry Development Center (PIDC) and Lovely Taiwan Foundation. A “Clean 

Ocean Exhibitors Medal” was presented to fifty ocean-friendly products from 

twenty companies. The expo organizers also announced “ocean-friendly product 

design principles” which include packaging reduction, circular economy, 

alternative materials, clean water and zero waste. Therefore they point out a new 

blue consumption concept that go beyond the traditional green consumption. This 

preliminary work has received positive response from organic chain stores, 

personal care hygiene and the garment industry. 

 

Keywords: Marine Debris, Coastal Cleanup, Plastic Pollution, Green 

Consumption 
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Public Plastic Reduction Initiatives: from Beach Clean-ups to 

Awareness Raising and Policy Advocacy 

 

Hui-Ting Hsu 

 

Taiwan Environmental Information Association, Chinese Taipei 

 

Abstract 

 

Single-use plastic entering the world’s oceans through careless behavior and 

poor waste management poses a huge risk to the marine ecosystem. 

Taiwan Environmental Information Association (TEIA) has been conducting 

clean-up activities since 2007 in locations ranging from the mountains to beaches 

and underwater. In 2013 a survey was completed along the entire coastline of 

Taiwan Island to analyze the state of coastline use and gain a better understanding 

of coastal pollution. The results of the survey indicated that the Taiwan Island 

coastline faces significant amounts of inappropriate land use, over-development 

and marine debris pollution. Additional observations indicated that 66% of the 

marine debris pollution found on beaches in Taiwan Island is associated with daily 

life activities such as single-use utensils and plastic bags. Fishing debris 

accounted for 12.6% of coastal pollution showing the wide variety of marine 

debris sources. 

TEIA has proposed two methods to resolve these issues: 

Firstly, changing public behavior: The significant and often careless use of 

single-use plastics is currently preventing a plastic pollution free marine and 
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coastal environment. TEIA organizes and hosts environmental education events, 

recycles art exhibitions and promotes environmental friendly alternatives to 

single-use plastics for the purpose of changing the public mindset with regard to 

single use plastics to one of a more environmentally friendly nature. On World 

Ocean Day 2016 TEIA launched a “200k Plastic Challenge” to encourage people 

to reduce their usage of single-use plastics and convince their friends and family 

to take up the challenge too. The challenge aims to have 200,000 less pieces of 

single-use plastic in 3 months, representing the 200,000 newborn babies every 

year in this Island. 

Secondly, TEIA aims to monitor the government’s actions whilst advocating 

for more environmentally conscious policies. TEIA believes that in order to tackle 

the issues of marine debris and plastic pollution that an improved waste 

management policy which focuses on plastic pollution is needed. In 2016 we have 

analyzed the implementation of the marine debris policies of 2015. 

A brief description of our progress will be described in this presentation. 

 

Keywords: Marine Debris, Waste Management, Beach Clean-ups 
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Abstract 

 

The problem of debris in Thailand has increased and expanded over the past 

years that it was included to the national agenda since 2014.Marine debris is one 

of the major environmental problems in Thai waters and coasts that Thailand was 

ranked as the world sixth most marine debris discharger in 2010. The impact of 

marine debris has not only damaged marine and coastal environment, ecosystems, 

and fishing activities; it has also increasingly killed or incapacitated endangered 

marine animals, i.e. sea turtles and marine mammals. 

All sectors have grown more concern on the consequences of marine debris 

and have continuously cooperated in all kinds of activities raised. Beach clean-up 

was the most frequent activity jointly conducted by Department of Marine and 

Coastal Resources (DMCR), local authorities, and private sectors. Study on 

sources and amount of marine debris has just started in 2009 in various 

ecosystems including estuaries, beaches, and islands. 
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DMCR had conducted beach/underwater clean-up activity on International 

Coastal Clean Up Day annually and other occasions/events since 2009. During 

2019-2015, we had 24,841 volunteers from 17 Provinces, and total marine debris 

collected were426, 612 pieces, or 73,558 kg. The main source of marine debris 

came from shoreline and recreational activities which composed of plastic bags, 

caps, straws, etc. 

In 2014-2015, DMCR conducted a research project to study type, source and 

amount of marine garbage in selected locations along the Thai coastline. In the 

Upper Gulf of Thailand, we found that the 5 major rivers discharged garbage to 

the sea as many as 30,390 pieces or 599 kg. per hour. In the eastern coast, density 

of garbage from the beach of Laem Mae Pim, Rayong Province, were 22 pieces 

per 100 m2. The main sources of garbage from river mouth and beach came from 

shoreline and recreational activities, with hard plastic, fibre and fabric, and film, 

as major materials. Lower density of marine garbage density, 4 pieces per 100 m2 

was found in the study area - coral reef of Kra Island, southern Gulf of Thailand, 

and the main source came from fisheries activity, with fishing net, traps, and 

buoys, as major materials. 

DMCR also takes responsibility to rescue the stranded marine animals. 

During 2006-2015, over a hundreds of marine endangered species (1 dugong, 21 

cetaceans and 118 sea turtles) were suffered from marine debris. Most of them 

were dead stranded. In the case of sea turtle, 28 were dead stranded, 15 died 

during treatment, 65 in rehabitation process and only 10 were strong enough to be 

released back to nature. 

Consequently, the results from the researches regarding sources, activities, 

and types of marine debris generated will be essential information in developing 
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measures and policies to manage site-specific marine debris issues. 

As for activities organized by private sectors relating to marine debris 

management are mostly collecting marine debris from beaches and coral reefs. 

This report will provide an example of three private organizations that have been 

effectively and continuously organized such activities. 

1. “Save our sea” is a non-profit organization that organized underwater 

marine debris collecting activities in various diving spots in Thailand 

for over fourteen years. The organization has more than 1,400 members 

at present. 

2. “Dow Chemical Company” has organized beach cleanup activities in 

Rayong Province on International Coastal Cleanup Day annually for 

twelve consecutive years. At present, there are more than 20 cooperating 

organizations for the activities. They have also sent the reports to the 

Ocean Conservancy every three years. 

3. “Trash Hero Thailand” has been established in November 2013 for 

weekly trash collecting activities on Lipe Island in Satun Province. 

Presently, numbers of participants has continued to grow and the 

activity areas have been broadened to thirteen marine tourist 

destinations and two inland areas. In addition, many organizations 

around the world have adopted this concept including partners in 

Malaysia, Indonesia, Prague, and New York City. 

Although such activities organized by the Department of Coastal and Marine 

Resources and most private sectors can only tackle the symptoms of the problems, 

there have been concurrent campaigns in partnership with other organizations to 

promote the reduction of non-degradable product consumption such as plastic 
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bags and Styrofoam, which is likely the root cause of marine debris. 

 

Keywords: Marine Debris, Beach Clean-up, Coral Clean-up, Marine Endangered 

Species 
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Recommendations of the 17th Annual APEC Roundtable Meeting 
On the Involvement of the Business/Private Sector in the 

Sustainability of the Marine Environment 
 
APEC economies are encouraged to: 
 
Session I: Blue Economy* 
 Develop research and innovative technologies to improve responsible 

aquaculture and capture fisheries to maintain marine ecosystem balance. 
 Balance sustainable aquaculture and capture fisheries development, social 

wellbeing, economic development and protect the environment and 
vulnerable species. 

 Develop relevant policy and management measures for sustainable 
development of marine environment and resources with respect to blue 
economy. 

 Promote the involvement of the business/private sector in the blue economy 
development. 

 Enhance marine industries’ capability, research and management to reduce 
the negative impacts on the marine environment and resources. 

 Achieve the requirement of eco-labeling on sea food products. 
 Promote the public awareness on responsible production and consumption. 
 Increase the stock of marine living resources to ensure sustainability. 
 Continue to conduct research on classification and accounting of blue 

economy. 
 
*The third meeting of the APEC Ocean and Fisheries Working Group agreed to a 
common understanding on Blue Economy, which states the following: “For the 
purposes of the APEC, the APEC Ocean and Fisheries Working Group views Blue 
Economy as an approach to advance sustainable management and conservation of 
ocean and coastal resources and ecosystem and sustainable development, in order 
to foster economic growth.” 
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Session II: Marine Debris 
 Develop new technology to mitigate the impact of marine debris on marine 

environment and ecosystem. 
 Investigate the sources, occurrence, and distribution of macroplastics and 

microplastics along the coast lines and mechanisms of transport, as well as 
its economic and social impacts. 

 Develop a program and/or management mechanism to reduce the 
consumption of plastic products. 

 Collaborate on reduction of marine debris on a regional basis. 
 Establish partnerships among regional seas programs of the Pacific toward a 

common goal to prevent and control marine debris in the whole Pacific. 
 Call for the recycling, reuse and reproduction of the plastic products. 
 Promote and share the science, technology, knowledge and experience on 

reduction, recycling, and reuse of the waste. 
 Call for the collaboration between public and private sectors to reduce the 

marine debris and clean the marine environment. 
 Promote the public awareness campaign on reduction of marine debris to 

protect our ocean. 
 Expand investment opportunities from government and international funding 

organizations, businesses and private sector. 
 Establish a comprehensive marine debris management framework and 

upgrade infrastructure for controlling marine debris at domestic or regional 
levels. 

 Develop scientific based research and monitoring of marine debris and an 
integrated marine debris information system. 
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圖一、第 17 屆 APEC 圓桌會議開幕式團體合照 

 

 
圖二、行政院環境保護署李署長應元開幕致詞 
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圖三、國立臺灣海洋大學張校長清風開幕致詞 

 

 
圖四、美國代表 Dr. Robert Thompson、日本代表 Dr. Wataru Azuma、 

我國學者國立臺灣海洋大學海洋事務與資源管理黃所長向文 
與國立臺灣大學地質科學系 Dr. Alexander Kunz 合影留念 

 



 

57 
 

 
圖五、泰國代表 Mr. Suttichai Rittitum 及 Mr. Phaothep Cherdsukjai 

參加第 17 屆 APEC 圓桌會議 

 
圖六、行政院環境保護署李署長應元、永續發展室張副執行秘書宣武 
與馬來西亞代表 Ms. Haryati Abd. Wahab、Ms. Mdm Rohani Mohd Rose 

參加第 17 屆 APEC 圓桌會議開幕式 
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圖七、越南代表 Dr. Dinh Pham Hien 與 Mr. Hoang Nguyen 
參加第 17 屆 APEC 圓桌會議 

 
圖八、第 17 屆 APEC 圓桌會議情形 
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圖九、中國大陸代表 Ms. Xiao-Hui Wang、Dr. Hong-Xia Ming 

與 Ms. Wei Yang 參加第 17 屆 APEC 圓桌會議 

 
圖十、我國學者國立臺灣海洋大學海洋事務與資源管理劉教授光明 

與秘魯代表 Dr. Ulises Munaylla 參加第 17 屆 APEC 圓桌會議 
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圖十一、行政院環境保護署李署長應元贈送紀念品 

與中國大陸大表 Ms. Xiao-Hui Wang 於歡迎酒會合影留念 

 
圖十二、我國代表參加第 17 屆 APEC 圓桌會議 
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圖十三、我國學者國立臺灣海洋大學環境生物與漁業科學何助理教授平合、

湧升海洋股份有限公司徐總經理承堉與海洋事務與資源管理邱教授文彥 
參加第 17 屆 APEC 圓桌會議 

 
圖十四、日本代表 Dr. Wataru Azuma 與韓國代表 Dr. Gusung Lee 

參加第 17 屆 APEC 圓桌會議 
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圖十五、越南代表 Dr. Dinh Pham Hien 與美國代表 Dr. Robert Thompson 

參加第 17 屆 APEC 圓桌會議 

 
圖十六、祕魯代表 Dr. Ulises Munaylla 參加第 17 屆 APEC 圓桌會議 
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圖十七、我國大愛感恩科技楊講師竣翔參加第 17 屆 APEC 圓桌會議 

 

 
圖十八、韓國代表 Dr. Gusung Lee 參加第 17 屆 APEC 圓桌會議 
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圖十九、我國荒野保育協會胡海洋守護專員介申參加第 17 屆 APEC 圓桌會議 

 

 
圖二十、泰國代表 Mr. Phaothep Cherdsukjai 與 

中國大陸代表 Dr. Hong-Xia Ming 參加第 17 屆 APEC 圓桌會議 
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圖二十一、我國學者國立成功大學海洋科技與事務陳副教授璋玲、 
泰國代表 Mr. Suttichai Rittitum、美國代表 Dr. Robert Thompson 

與中國大陸代表 Dr. Hong-Xia Ming 參加第 17 屆 APEC 圓桌會議合影 

 
圖二十二、我國學者國立臺灣海洋大學環境生物與漁業科學 

鐘博士後研究明宗參加第 17 屆 APEC 圓桌會議 
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圖二十三、我國學者臺灣環境資訊協會許專案執行惠婷 

參加第 17 屆 APEC 圓桌會議 
 

 
圖二十四、第 17 屆 APEC 圓桌會議合影留念 
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圖二十五、馬來西亞代表 Ms. Mdm Rohani Mohd Rose、 

Ms. Haryati Abd. Wahab 與泰國代表 Mr. Suttichai Rittitum 夫婦 
於歡送晚會合影留念 

 
圖二十六、國立臺灣海洋大學張校長清風贈送紀念品於歡送酒會合影留念 
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圖二十七、9 月 2 日於國立傳統藝術中心參觀 

 

 
圖二十八、9 月 2 日於國立傳統藝術中心參觀，導覽廟宇解說 
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圖二十九、9 月 2 日於大塭觀光休閒養殖區漁拓 DIY 體驗 

 

 
圖三十、中國大陸代表 Dr. Hong-Xia Ming 與 Ms. Wei Yang 體驗魚丸 DIY 

 



 

70 
 

 
圖三十一、9 月 2 日於國立臺灣海洋大學水生動物實驗中心參觀 

 

 
圖三十二、9 月 2 日於國立臺灣海洋大學水生動物實驗中心參觀 
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