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A B S T R A C T   

With each passing decade, industrial and economic activities have increased the severe contamination of the 
Yellow Sea and marine pollution, caused by various pollutants, has reached an alarming level. One of the main 
sources of contamination are pollutants from the international shipping industry. Due to an increase in maritime 
trade volume, driven by the rapid economic growth of China and South Korea, the danger of polluting incidents 
caused by shipping activities such as accidental and operational discharges from ships continues to rise. The 
semi-enclosed Yellow Sea poses geographical disadvantages. The depth of the Yellow Sea is relatively shallow. 
The width of the Yellow Sea does not exceed over 400 nm. China, South Korea, and North Korea have a common 
interest in the Yellow Sea. Pollution incidents involving oil, hazardous and noxious substances (HNS), or other 
pollutants from ships which occur in the territorial sea of one of the Yellow Sea states may have serious impacts 
on the maritime zone of another. Due to narrow sea areas of the Yellow Sea, there is ongoing dispute over 
maritime boundary delimitation of the Exclusive Economic Zone (EEZ) in the Yellow Sea. Concurrent Chinese 
and South Korean jurisdictions exist. These disputes are the primary factor hampering regional cooperation when 
dealing with regulatory instruments in an overlapping EEZ area. This article serves as a starting point for dis-
cussion, to make the case for the necessity of a practical regulatory instrument and regional cooperation to 
prevent vessel-source pollution in the Yellow Sea. In order to overcome the jurisdictional issue in an overlapping 
EEZ area and effectively address it, this article argues that the designation of a Yellow Sea Particularly Sensitive 
Sea Area (PSSA) is required. This study is not only assessing need for PSSA designation, but it is reviewing the 
geographical and environmental significance of the Yellow Sea.   

1. Introduction 

With the rapid economic growth and increasing interdependence 
between China and South Korea, the issues relevant to marine pollution 
in the Yellow Sea have been in the global spotlight. Industrialisation, the 
high population density of the coastal areas bordering the Yellow Sea, 
and the exploitation of oil and natural resources for economic devel-
opment were indicated as primary causes behind the deterioration of all 
sources of marine pollution. Furthermore, the Yellow Sea has physical 
features that make it more vulnerable to marine pollution than other sea 
areas, as a semi-enclosed sea [1]. Vukas states ‘every sea connected to 
another sea or the ocean by a narrow outlet, even when of considerable 
size, is due to its poor connection to such other sea or ocean particularly 
vulnerable and deserves special protection’ [2]. Narrow outlets result in 
the slow exchange of waters. Geographical features of semi-enclosed sea 
make the Yellow Sea difficult to recover the marine environment if its 
sea area becomes contaminated. The damage to the marine ecosystem 

and the pollution from South Korea adjacent to the Yellow Sea inevitably 
have effects on neighbouring states that have a common interest in the 
Yellow Sea. For instance, the Hebei Spirit spilt approximately 12,500 
tonnes of crude oil due to a collision with the barge boat in Taean on the 
Yellow Sea in 2007. Over 300 km of the coastline of South Korea and 
EEZ of the Yellow Sea was contaminated [3]. The oil spill greatly 
influenced fishing activities, agriculture, and marine living resources of 
the Yellow Sea [3]. 

Vessel-source pollution, which is classified operational and acci-
dental discharges, is recognised as one of contributor to the worsening of 
the marine environment in the Yellow Sea. South Korea has the highest 
degree of dependence on sea trade with foreign countries, accounting for 
99.7% of all trade freight [4]. 90% of the total volume of international 
trade is conducted by shipping in China [5]. China exerts a strong in-
fluence on the shipping industry as the largest importer and exporter in 
the world [6]. The North Korean foreign trade policy is highly reliant on 
China (approximately 91% of total foreign trade) [7]. According to the 
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2020 edition of Lloyd’s List One Hundred Ports, six of the world’s 10 
container ports are in China [8]. Of these, two ports (Qingdao and 
Tianjin) are situated at the coastal waters of the Yellow Sea. Similarly, 
the significant ports or offshore terminals of South Korea and North 
Korea are densely located in the Yellow Sea. The Yellow Sea has the 
busiest shipping routes, and it is potentially exposed to the risks of 
vessel-source pollution. In relation to this, oil pollution incidents that 
have happened in the coastal waters of the Yellow Sea (e.g., the Sea 
Prince, the Honam Sapphire, and the Heibei Spirit) devastated the ma-
rine environment and human life1 [3,9,10], Enormous recovery costs 
and compensation against the claims for civil liability were incurred. 
Due to their nature, ships also generate operational discharges (e.g., 
bilge waters, ballast waters, grey waters, and garbage, etc.) Such oper-
ational discharges from ships have negative consequences for the marine 
environment to some extent in cases where there are no proper 
discharge restriction measures of a coastal state. The Yellow Sea has long 
been exposed to such pollutants from ships. Recently, the air quality of 
the Yellow Sea states has worsened because of ships’ emissions. 

The Yellow Sea has a strong possibility of becoming contaminated by 
various types of vessel-source pollutants unless the Yellow Sea states 
continue to make regulatory efforts to combat vessel-source pollution. 
Since China, South Korea, and North Korea have a common interest in 
the Yellow Sea, marine pollution incidents that occur in maritime zone 
of one state may inevitably affect another state. As vessel-source 
pollution results in transboundary pollution, and accidental discharges 
from ships can occur anywhere and anytime, regional cooperation be-
tween the states bordering semi-enclosed seas is needed to prevent 
vessel-source pollution beforehand or to minimise pollution incidents. 
However, the dispute of maritime boundary delimitation of the EEZ in 
the Yellow Sea is becoming major obstacles to regional cooperation. For 
this reason, there is no useful, effective regulatory instrument to deal 
with the prevention of vessel-source pollution in the Yellow Sea so far. 
As a practical and feasible approach, the IMO introduced PSSA concept 
at the global level to protect a certain sea area where is vulnerable to the 
risks of international shipping activities. The IMO allows a coastal state 
to adopt various associated protective measures (APMs) under PSSA 
resolution. 

Against these backgrounds, this study suggests the need for the 
designation of a PSSA in the Yellow Sea. To achieve the goal of this 
study, the followings are discussed. The first section conducts essentially 
a review of the geographical and environmental significance of the 
Yellow Sea, the complexities in management of pollution and maritime 
activities. In next sections, this paper introduces PSSA review with case 
studies, discuss palpability to the Yellow Sea, and present recommen-
dations with discussion of methods that may work or steps to achieving 
the Yellow Sea PSSA. 

2. Characteristics of the Yellow Sea 

2.1. Geographical features 

Semi-enclosed or enclosed seas have long been recognised as 
vulnerable to marine pollution because of their geographical disad-
vantages. As a semi-enclosed sea, the Yellow Sea has had a great deal of 
exposure to various marine pollutants for a long time. The Yellow Sea is 
a marginal sea of the Western Pacific Ocean. It is surrounded by the 
Chinese mainland to the west, the Korean Peninsula to the east, and a 
line running from just north of the Changjiang River mouth to Jeju Is-
land [11–13]. The innermost of the northern gulf of the Yellow Sea is 
named Bohai Bay, which entirely consists of Chinese internal waters and 
territorial waters [14]. The Yellow Sea is unable to properly exert 

assimilative capacity because there is little water exchange with open 
seas [15]. As a result, the Yellow Sea is considerably vulnerable to 
various marine pollutants. 

The total area of the Yellow Sea is about 400,000 km2, and its 
average depth is 44 m with a maximum depth of 100 m [11,15]. Bohai 
Bay ranges from an average depth of 21 m to the maximum depth of 72 
m [15]. The Han River, Datung River, Yalu River, Guanhe River, and 
Sheyang River flow into the Yellow Sea. Approximately 1.6 billion 
tonnes of sediment arising from China’s Huanghai River and Changjiang 
River are deposited in the Yellow Sea annually, eventually making large 
deltas in the centre of the Yellow Sea [1]. The fresh waters of the Yellow 
River and Yangtze River flow across the continental shelf, and large 
volumes of sediments are discharged to the Okinawa Trough [1]. The 
volume of fresh water discharged from the Yellow River and the Yangtze 
River to the Yellow Sea peaks in the summer, which has a considerable 
impact on the salt concentration of the Yellow Sea. Besides, the Yellow 
Sea is prominently influenced by the monsoon season, which results in 
changes of biomass in the Yellow Sea [1]. The drift of tidal currents in 
the Yellow Sea is stronger than in other sea areas, which may lead to 
pollutant dispersion. Tidal currents reach 4–8 m in the port of Incheon, 
South Korea [12]. The average tidal current in Bohai Bay is 5 m in the 
spring season [16]. Strong tidal currents make it difficult to promptly 
conduct clean-up and preventive operations in the event of oil pollution 
incidents [17]. (Fig. 1). 

2.2. Marine environmental characteristics 

2.2.1. Marine ecosystem 
A total of 64 large marine ecosystems exist in the world, and the 

Global Environment Facility (GEF) has designated the Yellow Sea as 
containing a large marine ecosystem.2 The marine ecosystems in the 
Yellow Sea have long been threatened by pollution from land-based 
sources and vessel-source pollution. To restore and conserve the ma-
rine ecosystems in the Yellow Sea, in 2000, China and South Korea 
launched the Yellow Sea Large Marine Ecosystem (YSLME) Project 
under the financial auspices of United Nations Development Programme 
and GEF [18]. According to the YSLME Project, there are total 17 species 
of whales and dolphins, as well as four species of seals and sea lions in 
the Yellow Sea. The Yellow Sea provides a comfortable habitat for the 
Eurasian otter (Lutra lutra) and the finless porpoise (Neophocaena pho-
caenoides). Largha seals (Phoca largha) migrate to the northern Yellow 
Sea each winter to breed [19]. According to the YSLME, eight species of 
marine mammal in this region are endangered. To conserve these spe-
cies, three sea areas have been designated as Mammal Ecologically 
Important Areas (MEIA) within the Yellow Sea [19]. 

The Yellow Sea also offers an essential habitat for algae. Algae 
generates more than 50% of the world’s oxygen through photosynthesis 
[20]. As the bottom of the food chain, these plants provide the funda-
mental sources of food and energy to other organisms and top predators. 
There are 42 species of red algae, 22 species of brown algae, and 11 
species of green algae in the northern Yellow Sea; 15 species of green 
algae, 15 species of brown algae, and 28 species of red algae are 
observed in the southern Yellow Sea. About 43 species of blue-green 
algae, 45 species of green algae, 90 species of brown algae, and 217 
species of red algae species live exclusively in South Korea [19]. 

In recent years, various marine pollutants have come to threaten the 
marine ecosystem of the Yellow Sea. For example, oil pollution and HNS 

1 Over the past few decades, there have been tragic oil pollution incidents, 
such as The Sea Prince incident (1995), the Honam Sapphire(1995) and the 
Heibei Spirit(2007) in the coastal waters of the Yellow Sea. 

2 The Global Environment Facility (GEF) was established on the eve of the 
1992 Rio Earth Summit to help tackle our planet’s most pressing environmental 
problems. Since then, the GEF has provided over $17 billion in grants and 
mobilized an additional $88 billion in financing for more than 4000 projects in 
170 countries. Today, the GEF is an international partnership of 183 countries, 
international institutions, civil society organizations and the private sector that 
addresses global environmental issues. 
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pollution incidents have caused reproductive issues and the failure of 
the immune systems of marine mammals, marine life habitat destruc-
tion, the toxic contamination of molluscs, and productivity of algae 
[19]. 

2.2.2. Wetlands 
Wetlands are water areas that provide habitats for the plant and 

animal life. These areas help to conserve the marine ecosystem and 
protect the marine environment by maintaining wet conditions, either 
permanently or temporarily [21]. Due to the interaction of the physical, 
biological, and chemical characteristics of wetlands, we can protect 
areas from storms, mitigate floods, stabilise shorelines, and control 
erosion. Wetlands have a high economic value in terms of the water 
supply, agricultural timber and other building materials, energy re-
sources, and wildlife resources for tourism and leisure activities [21]. 
Wetlands also provide a billion people with livelihoods worldwide in 
modern society. 

However, over 50% of wetlands around the world have been 
destroyed in the past [22]. Of these, more than 60% of Asian wetlands 
have been lost [23]. Wetlands in the Yellow Sea have been rapidly 
destroyed as well. Over the past five decades, about 65% of intertidal 
wetlands have been lost—more than 28% of them between the 1980 s 
and the 2000 s [24]. Conservationists have estimated that, every year, 
wetlands will continue to disappear at a rate of 1.5% on average, mainly 
due to reclamation [25]. Another cause involves habitat modifications, 
which have led to changes in wetlands’ ecological function. Approxi-
mately 60% of the coastal wetlands in China have been altered for use 
for other purposes or reclamation [26]. Jiangsu Province’s wetlands 
disappeared due to their conversion into salt ponds, and others were 
modified for use in agriculture and aquaculture [26]. 

A wide array of wetlands that need the protection and conservation 

are distributed all over the Yellow Sea. There are four designated 
Ramsar sites in the Chinese coastal regions, including the Dalian Na-
tional Spotted Seal Nature Reserve, the Shandong Yellow River Delta 
Wetland, the Dafeng (Elaphurus davidianus) National Nature Reserve, 
and the Shuangtai Estuary [27]. In South Korea, there are 17 Ramsar 
sites in total throughout the Yellow Sea. This figure accounts for about 
two- thirds of total Ramsar sites.3 

2.2.3. Fisheries 
The Yellow Sea provides an abundant fishing ground for the Yellow 

Sea states. Fish represent an essential food source, and fisheries 
contribute to economic growth. According to the Korea Ocean Research 
and Development Institute and the Korea Environment Institute, 276 
different species of fish live in the Yellow Sea. Of these, only 100 species 
of fish are used commercially [19]. Over the past few years, overfishing 
has become recognised as a serious problem in the Yellow Sea, and the 
exhaustion of the fish stock has emerged as an issue. Overfishing led to 
the reduction of the populations of red sea bream (Pagrosomus major), 
jewfish (Otolithoides mijuy), yellow croaker (Nibea albiflora), and white 
croaker (Argyrosomus argenteus) [19]. The trend of commercially 
catchable fish species has shifted from commercially valuable and large 
fish to the small-sized, unmarketable fish [28]. Experts have identified 
marine pollution and reclamation as another cause behind the decrease 
in fishery biomass and changes in the trends of catch pattern [29]. 

2.3. The Importance of Maritime Transport 

The Yellow Sea significantly contributes to economic growth by 

Fig. 1. An Image of the Yellow Sea.  

3 Ganghwa Maehwamareum Habitat, Du-ung Wetland Ramsar Site, Jangdo 
Wetland, 1100 Altitude Wetland, Han River-Bamseom Islets, Mulyeongari- 
oreum Ramsar Site, Dongbaekdongsan, Muljangori-oreum wetland, Sumeun-
mulbaengdui Ramsar Site, Ungok Wetland, Dongcheon Estuary, Songdo Tidal 
Flat, Seocheon Tidal Flat Jeungdo Tidal Flat, Suncheon Bay, Muan Tidal Flat, 
Gochang and Buan Tidal Flats 
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providing various fishing grounds and natural resources to the Yellow 
Sea states. Along with these roles, the Yellow Sea serves as major in-
ternational shipping route [30]. The Yellow Sea states have a high de-
gree of dependence on seaborne trade compared to other countries, and 
the shipping industry is irreplaceable in terms of expanding their eco-
nomic production [31]. Since the significant ports are situated at the 
Yellow Sea, many vessels pass through the Yellow Sea daily. 

With the growth of seaborne trade over the world, the number of 
vessels navigating the Yellow Sea will continue to increase. The shipping 
industry plays a core role in boosting Chinese economic growth. For 
example, about 36% of the oil products imported from western Asia are 
consumed in the Asia-Pacific region, including China and South Korea 
[6]. In relation to this fact, UNCTAD stated that the countries with the 
most crude oil imports are China and India [6]. In dry cargoes, China is 
the largest steel producer (53% of the world total) and steel user (51% of 
the world total) in the world. China is also the largest importer of a 
variety of products, ranging from iron ore (72% of the world total) and 
coal (19% of the world total) to grain (46% of world total) [6]. 

Moreover, approximately 33% of the world container volume is 
handled in South Korea and China [6]. The world-leading container 
ports are densely distributed over the Chinese coastal regions on the 
Yellow Sea, such as Qingdao, Tianjin, Dalian, Yingkou, and Lia-
nyungang. According to Lloyd’s List One Hundred Ports, the container 
throughput of these ports stood at 21 million twenty-foot equivalent 
units (TEUs) (Port of Qingdao), 17.2 million TEUs (Port of Tianjin), 8.7 
million TEUs (Port of Dalian), 5.4 million TEUs (Port of Yingkou), and 
4.7 million TEUs (Port of Lianyungang) in 2019 [8]. The Chinese 
container throughput located in the coastal regions of the Yellow Sea 
amounts to approximately 8% of the world total4[32]. Remarkably, six 
of the top 10 container ports are concentrated in China. Amongst them, 
the ports of Qingdao and Tianjin are situated on the Yellow Sea [8]. It is 
widely presumed that North Korea relies on foreign trade through 
shipping [33]. Officially, North Korea has a total of eight port terminals, 
including Chongjin, Haeju, Dancheon, Nampo, Hyungnam, Songnim, 
Sonbong, and Wonsan. Amongst them, Nampo, Haeju, and Songim are 
situated on the Yellow Sea [34]. Nampo is the biggest port of North 
Korea with a total port cargo handling capability of 1.3 million tonnes. 
Nampo deals mainly with cement, coal, and general cargoes [35]. The 
proportion of foreign trade handled through the port of Nampo is esti-
mated at about 29% [35]. Such cargoes largely depend on trade with 
Shanghai and Dalian (China), Southeast Asia, the Middle East, and Af-
rica. Cargo throughput in Haeju and Songnim account for 9.8% and 
2.9% of trade in the country, respectively [35]. These ports play a sig-
nificant role as export ports to China [36]. The volume of seaborne trade 
in North Korea is relatively lower than that in China and South Korea. 
North Korea has shown a high level of dependence on trade with China 
via ships. (Fig. 2). 

3. The benefits of a PSSA in preventing vessel-source pollution 

3.1. The concept of a PSSA 

The PSSA concept arises from the IMO Resolution A.982(24). A PSSA 
is defined as “an area that needs special protection through action by 
IMO because of its significance for recognised ecological, socio- 
economic, or scientific attributes where such attributes may be vulner-
able to damage by international shipping activities”[37]. The PSSA 
concept was first introduced by the Swedish delegation at the Interna-
tional Conference on Tanker Safety and Pollution Prevention (TSPP 
conference) in 1978 [38]. Sweden called for special protection for areas 
of particular value to prevent oil discharges in these places because of 

their renewable natural resources or their scientific importance [39]. 
The Swedish proposal was adopted as Resolution 9 at the TSPP confer-
ence.5 While NGOs (e.g. the Friends of the Earth International and the 
International Union for Conservation of Nature) had urged the IMO to 
take proper action for the development of PSSAs based on the Swedish 
proposal adopted in the TSPP conference, there was not any progress 
until the mid-1980 s[30, 40] At the 22nd meeting of the Marine Envi-
ronment Protection Committee (MEPC) in 1986, the IMO began dis-
cussing the concept of PSSAs through MEPC/Circ.171 in earnest [41]. 
After extended discussions, the IMO eventually decided to develop the 
criteria for the designation of PSSAs and separate guidelines for the 
member states that wish to have areas in their territories designated as 
PSSAs [42]. In 1990, Australia submitted to the MEPC the proposal for 
the identification of the Great Barrier Reef as a PSSA for the first time 
[43]. In response to the Australian proposal, the MEPC adopted two 
resolutions (i.e., the identification of Great Barrier Reef as a PSSA and 
compliance with Australia’s pilotage requirements for foreign vessels 
operating in the Inner Route of the Great Barrier Reef) [44]. At the 17th 
IMO Assembly in November 1991, the IMO adopted Resolution A.720 
(17), Guidelines for the Designation of Special Areas and the Identification of 
Particularly Sensitive Sea Areas (the 1991 guidelines). In December 2005, 
as the latest version, the IMO adopted Resolution A.982 (24), Revised 
Guidelines for the Identification and Designation of PSSA (PSSA Resolutions 
or Resolution A.982 [24]) to clarify the procedural requirements for the 
designation of PSSAs and the criteria for the adoption of Associated 
Protective Measures(APMs) by isolating the guidelines for the designa-
tion of special areas under MARPOL 73/78 [37]. As an independent 
resolution dealing solely with PSSAs, the IMO aims to encourage 
member states to develop and promote the designation of PSSAs through 
Resolution A.982(24) [37]. 

For a territory to be designated as a PSSA, a state must meet at least 
one of the criteria referred to in paragraph 4 of Resolution A.982(24). 
Such criteria are divided into three categories: ecological, socio- 
economic, and scientific and educational criteria. a sea area that a 
state wants to have designated as a PSSA must be exposed to the risks of 
international shipping activities [37]. The meaning of ‘the risks of in-
ternational shipping activities’ must contain two factors: vessel traffic 
characteristics and natural elements. The element concerning the threats 
of international shipping activities is not an essential criterion for sub-
mitting a proposal for the designation of a PSSA [39]. If a sea area 
already meets at least one of the criteria to be designated as a PSSA 
under paragraph 4 of Resolution A.982(24), the obligation to prove the 
vulnerability of its sea area from the threats of international shipping 
activities would not be imposed [45]. Even so, in practice, the proof of 
the vulnerability of a sea area may be a significant element because such 
elements may have a significant effect on the IMO’s decision in assessing 
the need for the designation of a PSSA [46]. 

3.2. Associated protective measures as an effective mechanism 

Resolution A.982 (24) allows a state to establish APMs in order to 
prevent various pollutants from ships effectively within sea areas to be 
designated as PSSAs. In the literature, APMs are defined as ‘specific 
regulatory methods’ that enable states to protect their sea areas against 

4 According to UNCTAD STAT, World total container port throughput 
recorded at 811 million TEUs in 2019. About 270 million TEUs of container 
port throughput handled by China and South Korea. 

5 IMCO TSPP Resolution 9, ’Protection of Particularly Sensitive Sea Areas 
’(1978) “1) making an inventory of sea areas around the world which are in 
special need of protection against marine pollution from ships and dumping, on 
account of the area’s particular sensitivity in respect of their renewable re-
sources or in respect of their importance for scientific purposes; 2) assessing as 
far as possible, the extent of the need for protection, as well as the measures 
which might to be considered appropriate, in order to achieve a reasonable 
degree of protection, taking into account also other legitimate uses of the seas; 
and 3) on the basis of this work, action should be taken with a view to incor-
porate any necessary revisions within the framework of relevant conventions”. 
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the risks or the threats posed by international shipping activities [46]. 
Resolution A.982 (24) requires a state to adopt APMs under existing IMO 
instruments or general accepted international rules and standards for 
the prevention of vessel-source pollution or Article 211(6) of UNCLOS. 
The term ‘existing IMO instruments’ encompasses IMO conventions, 
codes, guidelines, and resolutions [47]. Whether existing IMO in-
struments have a legally binding effect over foreign vessels must be 
prudently decided by a state when formulating a proposal for the 
adoption of APMs in a proposed special sea area [39]. Moreover, APMs 
play a crucial role in the PSSA concept to combat pollution arising from 
shipping activities. However, PSSAs without APMs are unable to exert 
their effect properly. Unlike existing IMO instruments, the IMO has been 
encouraging the prevention of vessel-source pollution in designated 
PSSAs by allowing states to adopt various APMs. 

APMs are divided two categories such as measures for the safety of 
navigation and special discharge restriction measures. Firstly, there are 
current adopted APMs related to the safety of navigation, such as the 
vessel traffic service (VTS) and pilotage regimes [39]. The IMO first 
adopted Resolution A.572 (14) General Provisions on Ships’ Routeing in 
1985 to provide procedures and guidelines for the criteria of the adop-
tion of ships’ routeing measures [48]. Resolution A.572 (14) aims at 
preventing and reducing the risk of pollution or other damage to the 
marine environment caused by ships colliding or grounding in or near 
environmentally sensitive areas.6 The legal basis for ships’ routeing 
measures is underpinned by Regulation 10, Chapter V of the Interna-
tional Convention for the Safety of Life at Sea (SOLAS) and Rule 1(d) and 
Rule 10 of Convention on the International Regulations for Preventing 
Collisions at Sea(COLREG). Ship’s routeing measures are concretely 
comprised of Traffic Separation Scheme(TSS), two-way routes, recom-
mended tracks, areas to be avoided, inshore traffic zones, precautionary 
areas, and deep-water routes [49]. Amongst ships’ routeing measures, 

TSS is the most notable APM; its legal source arises from Rule 10 of 
COLREG and is based on various IMO resolutions—such as A.572 (14), 
MSC.71 (69), and MSC.165 (78). 

Concerning the second category of APMs, paragraph 6.1.1 of Reso-
lution A.982 (24) allows a state to cite the concept of ‘special areas’ and 
‘emission control areas’ under the International Convention for the 
Prevention of Pollution from Ships, 1973, as modified by the Protocol of 
1978(MARPOL 73/78) in order to protect the marine environment of 
PSSAs from vessel-source pollution.7 In that case, a state may apply 
stringent discharge standards to foreign vessels navigating in designated 
PSSAs. To do so, a sea area where a state wishes to propose the desig-
nation of a PSSA should be preferentially designated as a special area or 
emission control area by the IMO. The procedures and criteria for the 
designation of ‘special areas’ and ‘emission control areas’ are stipulated 
in Resolution A. 927(22) and Appendix 3 to Annex VI of MAPROL 73/78 
[42]. Besides the citation for special areas or emission control areas, a 
state can prevent foreign vessels from discharging ballast waters within 
proposed PSSAs based on the International Convention for the Control 
and Management of Ships’ Ballast Water and Sediments (BWM). 

3.3. Current status of PSSAs 

As seen in Table 1, a total of 17 PSSAs have been designated so far 
since the Great Barrier Reef was first declared a PSSA in 1990. These 
designated PSSAs are adopted and implemented by each MEPC resolu-
tion. Of these, six PSSAs are in European waters, and five PSSAs are 
situated in Central America, South America, and the US [50]. The EU 
and the US are actively and practically striving to protect of their coastal 
waters from the threats of various pollutants from ships through existing 
IMO instruments based on regional cooperation. Unfortunately, there 
are no designated PSSAs in East Asian seas to date despite the need for 

Fig. 2. Ship Tracking in the Yellow Sea on 20th August 2021,.  

6 IMO Resolution A.572(14) Annexe 1.1. 7 IMO Resolution A.982(24) para6.1.1. 
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special measures to combat vessel-source pollution because of its sig-
nificance to the marine environmental, marine traffic, economic and 
historical characterises, and natural resources. 

3.4. Implications 

The PSSA concept has played a notable role in preventing vessel- 
source pollution compared to other existing IMO instruments since the 
concept of PSSA was introduced in 1992. A PSSA is a very useful method 
to prevent marine pollution from ships in a particular sea area where is 
vulnerable to marine pollution in its functional aspects [39]. A PSSA has 
a unique advantage that a coastal state can apply discharge regulations 
for particular pollution substances through complementary regulatory 
relation with MAPROL 73/78 as well as various protective measures 
[46]. A PSSA is called ‘a comprehensive regulatory mechanism’ pro-
tecting the marine environment from the threats of international ship-
ping activities [51–53]. A coastal state vulnerable to vessel-source 
pollution is able to protect its sea areas from various vessel-source pol-
lutants by adopting effective and practical APMs. Unlike other 

regulatory instruments over vessel-source pollution, the IMO allows a 
coastal state to adopt various APMs, including (but not limited to) 
measures for the safety of navigation and measures for discharge re-
strictions under existing IMO instruments, such as conventions, codes, 
and resolutions [51]. As a core role in the PSSA concept, the application 
of APMs over foreign vessels makes it possible for a coastal state to 
prevent operational or accidental discharges from ships in a particular 
sea area that requires special attention. The most important benefit of 
the establishment of a PSSA is to grant discretionary authority for the 
adoption of wider protective measures based on existing IMO in-
struments or UNCLOS to a coastal state [54]. For instance, protective 
measures for the safety of navigation such as TSS, VTS, ship reporting 
system and pilotage system are helpful to combat accidental discharges 
from ships by enhancing safe and efficient navigation within a PSSA 
[46]. The APMs regarding special discharge restrictions strictly prohibit 
the ship from discharging any pollutants. Such measures are directly and 
greatly contributing to protect a particular sea area where needs a 
special attention for the protection the marine environment from 
vessel-source pollution. 

Another advantage is that a PSSA promotes global awareness of the 
need for the protection of the marine environment from various vessel- 
source pollutants within designated PSSAs due to its significance in the 
ecological, socio-economic, and marine environmental aspects [39]. In 
particular, officials in a PSSA can alert foreign vessels to the dangers of 
the violations of discharge standards while travelling in the PSSA. The 
promulgation of the designation of PSSAs can help coastal states to 
protect sea areas by raising public awareness of the need for special 
attention to the protection of the marine environment [55]. The master 
or the shipowner must pay more attention in order ensure that the vessel 
does not violate the adopted APMs in a designated PSSA than in other 
sea areas [54]. Besides, the simple and concise PSSA designation pro-
cedures may facilitate the submission of the application to the IMO and 
the final designation of a PSSA than ‘special areas’ under MARPOL 
73/78. In this light, the expansion of a PSSA may be conducive to the 
acceleration of the achievement of common or global pursuits to prevent 
and reduce vessel-source pollution. 

4. The Yellow Sea PSSA 

4.1. Case studies for the way forward on the Yellow Sea PSSA: The need 
for governing body 

To attain the designation of the proposed Yellow Sea PSSA, the 
Yellow Sea states need to set up a phased, strategic approach. The 
analysis of the environmental, geographical, and maritime traffic char-
acteristics and the study of the impact of vessel-source pollution on the 
marine environment and potential risks of shipping activities in the 
Yellow Sea should take precedence in order to highlight the need for a 
comprehensive regulatory instrument at the regional level [56]. Such 
scientific certainty would help the Yellow Sea states to determine the 
geographical scope and APMs. After the PSSA is established, the matter 
how the Yellow Sea states can faithfully and practically implement the 
adopted APMs becomes important. Thus, the Yellow Sea states need to 
consider establishing an administrative governing body (e.g., a com-
mission) responsible for cooperation and coordination in regional ac-
tivities with respect to the prevention of vessel-source pollution in the 
Yellow Sea to push ahead with a proposal and deal with overall matters 
related to the Yellow Sea PSSA. The commission can play various roles in 
formulating the proposal [56]. Firstly, the commission can play a role as 
a policymaker in establishing the institutional strategy at the regional 
level and implementing the IMO instruments. As there is no regional 
convention on the prevention of marine pollution from ships in the 
Yellow Sea, the Yellow Sea states should make an effort to create a 
regional convention or agreement through the commission. Secondly, 
the commission should be able to act as a coordinator in negotiating the 
decisions regarding APMs, the geographical scope, and procedural 

Table 1 
Current Status of Designated PSSAs and APMs by the IMO.  

Designated PSSAs Years Adopted APMs 

Great Barrier Reef (Australia)  1990 Compulsory pilotage (inner), 
Recommended pilotage, 
Mandatory ship reporting system 

Sabana-Camagüey Archipelago in 
Cuba  

1997 MARPOL 73/78 Annex V special 
area, 
Area to be avoided, Traffic- 
separation schemes (TSSs) 

Malpelo Island (Colombia)  2002 An area to be avoided 
Florida Keys (United States)  2002 Four areas to be avoided,Three 

mandatory no-anchoring areas 
Wadden Sea (Denmark, Germany, and 

Netherlands)  
2002 MARPOL Annex I and V special 

area, 
Recommended TSSs, 
Mandatory deep-water route, 
Mandatory ship reporting system 

Paracas National Reserve (Peru)  2003 Four recommended TSSs, 
Area to be avoided 

Western European Waters (Portugal, 
Spain, France, Belgium, UK, and 
Ireland)  

2004 Recommended TSSs, 
Mandatory ship reporting system, 
Area to be avoided, 
Recommended deep-water route 

Torres Strait (Australia and Papua 
New Guinea)  

2005 Recommended pilotage, 
Recommended two-way route, 
Mandatory ship reporting system 

Canary Islands (Spain)  2005 Five areas to be avoided, 
Three recommended TSSs, 
Mandatory ship reporting system 

Galapagos Archipelago (Ecuador)  2005 Mandatory ship reporting system, 
Mandatory TSSs, 
Area to be avoided 

Baltic Sea area (Denmark, Estonia, 
Finland, Germany, Latvia, 
Lithuania, Poland, and Sweden)  

2005 MARPOL 73/78, Annex I, II, V, 
and VI(Sox) special area, 
Mandatory ship reporting system, 
Localized compulsory pilotage, 
Recommended TSSs, 
Deep-water route between TSSs, 
Two areas to be avoided 

Papahānaumokuākea Marine 
National Monument (United States)  

2007 Mandatory ship reporting system, 
Area to be avoided 

Strait of Bonifacio (France and Italy)  2011 Mandatory ship reporting system, 
Recommended pilotage, 
Recommended two-way route 

Saba Bank (Netherlands)  2012 Mandatory no-anchoring areas, 
Area to be avoided 

Coral Sea extension  2015 Ships’ routing systems (in SOLAS 
V), Recommended two-way route 

Jomard Entrance (Papua New Guinea)  2016 Recommended two-way route 
Tubbataha Reefs Natural Park 

(Philippines)  
2017 Recommended pilotage, Area to 

be avoided 

Source: IMO website 
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matters. 
In addition, the commission can play a significant role in coordi-

nating and carrying out the designation of a special area under MARPOL 
73/78. While the NOWPAP and the CORSEA administered by UNEP play 
a role as the governing bodies of each action plan under regional sea 
programmes covering the Yellow Sea, these do not concentrate on the 
prevention of marine pollution from ships [57]. Since the geographical 
scope of the proposed PSSA is too vague, the NOWPAP and the CORSEA 
may have difficulty establishing a regional legal framework for the 
prevention of marine pollution from ships in the Yellow Sea [58]. 
Despite North Korea’s observer status, the country was not involved in 
the NOWPAP or the CORSEA [59]. For these reasons, the establishment 
of an administrative governing body to deal with the prevention of 
vessel-source pollution in the Yellow Sea is needed to forge an agree-
ment for the designation of the proposed Yellow Sea PSSA amongst the 
Yellow Sea states. The following case studies can guide the discussion of 
which aspects would be applicable to the Yellow Sea, then the Yellow 
Sea recommendations. Case studies insight the significance of the role of 
a governing body when formulating a proposal for the designation of a 
PSSA. 

4.1.1. The Baltic Sea PSSA case 
The first case involves the Baltic Sea PSSA, which was first proposed 

by the Baltic Marine Environment Protection Commission (HELCOM), 
which is the governing body of the Helsinki convention, in 2001 and 
2003 [60]. This organisation plays various roles: It is a marine envi-
ronmental policymaker; an environmental focal point providing infor-
mation about the state of and trends in the marine environment, as well 
as the efficiency of measures to protect it; a supervisory body that 
dedicated to ensuring that all parties fully implement HELCOM envi-
ronmental standards throughout the Baltic Sea; and a coordinating body 
[60]. The Baltic Sea was designated as a PSSA in 2005 through the ef-
forts of HELCOM. The organisation still provides an important platform 
for dealing with matters related to the Baltic Sea PSSA and the coordi-
nation of regional activities. 

4.1.2. The Wadden Sea PSSA case 
In a second example, Denmark, Germany, and the Netherlands 

agreed to submit a proposal for the designation of the Wadden Sea PSSA 
to the IMO at the Ministerial Declaration of the 9th Trilateral Govern-
mental Conference in 2001 [61]. The trilateral application for the 
designation of the Wadden Sea PSSA was mainly coordinated through 
the Common Wadden Sea Secretariat [61]. This organisation was 
established in 1987 according to an administrative agreement 
concluded between the Danish Ministry of the Environment, the German 
Federal Ministry for the Environment, Nature Conservation, Building, 
and Nuclear Safety, and the Dutch Ministry of Economic Affairs [61]. 
The Secretariat coordinates the activities of the cooperation and reviews 
evaluation reports. The members have also attempted to raise awareness 
of relevant issues, held discussions on risk management as a central 
aspect of navigational safety, and promoted the implementation of the 
adopted APMs ever since the Wadden Sea was designated as a PSSA in 
2002 [61]. 

4.1.3. The Regional Marine Pollution Emergency Response Centre for the 
Mediterranean Sea (REMPEC) 

The third example is the Regional Marine Pollution Emergency 

Response Centre for the Mediterranean Sea (REMPEC). This organisa-
tion’s members have consistently suggested the need for designation of a 
Mediterranean Sea PSSA due to its geographical disadvantages and the 
environmental, socio-economic, and cultural significance, as well as the 
intense maritime traffic congestion8[62]. Eventually, REMPEC decided 
to develop an implementation strategy for the designation of a Medi-
terranean Sea PSSA at the 14th Ordinary Meeting of the Contracting 
Parties to the Barcelona Convention in 2005 [63]. Although the parties 
involved have not yet submitted the final application for the designation 
of the Mediterranean Sea PSSA to the IMO, they agreed to continue to 
initiate the process of identification of those areas which, after exami-
nation according to the REMPEC focal points, could be proposed for 
designation as a PSSA based on the publication Regional Strategy for 
Prevention of and Response to Marine Pollution from Ships (2016–2021) 
[64]. Recently, REMPEC released a statement indicating that an 
assessment of the benefits, costs, and feasibility of implementing an ECA 
to limit SOx from ships in the Mediterranean Sea has begun [65]. 
Moreover, REMPEC is dedicated to coordinating and cooperating on 
regional activities in an attempt to identify a sea area in which two or 
more states have common interests as a PSSA or an ECA. 

4.1.4. Recommendations for the Yellow Sea management 
Likewise, the Yellow Sea states need to consider establishing a gov-

erning body with administrative responsibility to deal actively and 
directly with regional cooperation and coordination on the designation 
of the proposed Yellow Sea PSSA. The governing body can continue to 
play the central role in devising a strategic approach for the prevention 
of marine pollution from ships in the Yellow Sea even after as the 
designation of the PSSA. To do so, the conclusion of an administrative 
agreement on the establishment of the governing body is needed. It is 
also worth discussing this agenda in more in depth at South Korea’s 
annual maritime safety policy meeting. After determining a strategic 
direction to establish an administrative governing body for promoting 
the designation of the proposed Yellow Sea PSSA, South Korea and 
China should ask North Korea to participate in an administrative 
agreement. 

4.2. Review of the need for designation of the Yellow Sea PSSA 

As regards to why the Yellow Sea needs to be designated as a PSSA, 
first, the Yellow Sea has been recognised as one of polluted sea areas in 
the world since the report entitled Dying Sea was released by the 
Worldwatch Institute in 1992 [66]. As one of the semi-enclosed seas in 
the world, the Yellow Sea features some geographical disadvantages that 
result in the worsening of the marine environment and the marine 
ecosystems [67]. For example, the Yellow Sea is shallow, and the 
movement of the ocean current is more prominent than in other sea 
areas [16]. Such geographical disadvantages make it more difficult for 
the Yellow Sea to circulate compared with open seas [11]. Sediments 
from major rivers in South Korea and China pour into the Yellow Sea. In 
addition, industrial and domestic wastewaters from the coastal regions 
of the Yellow Sea result in severe pollution in the Yellow Sea. 

Although industrialisation and urbanisation in the coastal waters of 
the Yellow Sea constitute the primary cause exacerbating the situation in 
the marine environment, policymakers should not overlook the fact that 
vessel-source pollution has also accelerated the deterioration of the 
marine environment of the Yellow Sea. The Yellow Sea has long played a 

8 The REMPEC, which is administered by the IMO and UNEP, is the governing 
body of the Protocol concerning Cooperation in Preventing Pollution from Ships 
and, in Cases of Emergency, Combating Pollution of the Mediterranean Sea to 
the Barcelona Convention ("the 2002 Prevention and Emergency Protocol"). 
The primary objective of REMPC encourages the Contracting Parties to the 
Barcelona Convention to ratify, implement and enforce the IMO instruments so 
as to prevent vessel-source pollution in the Mediterranean Sea. 
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vital role as an international shipping route. In particular, the major 
ports are densely situated at the coastal regions of the Yellow Sea. Since 
the Yellow Sea states depend highly on seaborne trade with foreign 
countries, the Yellow Sea is still exposed to the risks of operational or 
accidental discharges from ships. Besides, as significant fishing grounds 
between the Yellow Sea states, the Yellow Sea provides abundant food 
and contributes to the economic growth of the Yellow Sea states [15]. 
Due to severe marine pollution, some fish stocks are threatened with 
exhaustion [15]. The Yellow Sea is a sea area that needs particular 
protective measures and intensive regional cooperation to protect and 
preserve the coastal sea area and the resources from vessel-source 
pollution because of its environmental, socio-economic, and scientific 
significance. 

The second factor concerns the necessity of a comprehensive legal 
instrument to deal specifically with the matters for the prevention of 
vessel-source pollution. The IMO has long acted as a global rulemaking 
organisation to protect and preserve the marine environment from the 
threats of international shipping activities. The IMO provides a wide 
range of global regulatory instruments, ranging from the prevention of 
accidental and operational discharges from ships, the control of ballast 
waters, and the establishment of an international cooperation frame-
work for pollution incidents to international civil liability regimes for 
pollution damage. The fundamental limitation in applying the IMO in-
struments is that the implementation wholly relies on member states. 
The status of ratification by the Yellow Sea states is closely associated 
with the profit of their marine industries and economic levels. The 
Yellow Sea states have somewhat different attitudes towards the 
implementation of the IMO conventions at the domestic level [68]. 
Moreover, there are still ongoing disputes regarding the maritime 
boundary delimitation between China and South Korea and the status of 
Northern Limit Line (NLL) on the Korean peninsula [69]. Due to these 
issues, fundamental limitations exist, along with a legal vacuum in 
exercising enforcement jurisdiction over the IMO instruments. While the 
Yellow Sea is contained in the Coordinating Body on the Seas of East 
Asia (CORSEA) and in the Action Plan for the Protection, Management 
and Development of the Marine and Coastal Environment of the 
Northwest Pacific Region (NOWPAP), which are administered by United 
Nations Environment Programme(UNEP), these sea programmes do not 
provide an effective regional instrument for the prevention of 
vessel-source pollution [70,71] The absence of the participation of 
North Korea in regional sea programmes is one factor weakening the 
effectiveness of regional regimes in dealing with the protection of the 
marine environment in the Yellow Sea [72]. Given that North Korea 
does not often cooperate with the international community in the ma-
rine environment field, except for the IMO diplomatic conference, the 
designation of a PSSA may become a significant motivation to improve 
regional cooperation by encouraging North Korea without any admin-
istrative burden. 

Thirdly, designating the Yellow Sea as a PSSA is imperative because 
the Yellow Sea has not been granted a special status at the IMO level so 
far. The Yellow Sea PSSA can raise public awareness about the signifi-
cance of protection of the marine environment of the Yellow Sea and can 
contribute to combating vessel-source pollution effectively by imposing 
strict discharge standards and the navigational safety measures on 
foreign vessels. The Yellow Sea has been exposed to the threats of 
various marine pollutants from ships for a long time. Given the envi-
ronmental and geographical significance of the Yellow Sea and its 
maritime traffic characteristics, the Yellow Sea should be given a special 
status under the IMO regulatory framework to actively and effectively 
prevent operational and accidental discharges from ships. 

In the future, the proposed Yellow Sea PSSA may play a crucial role 
as a comprehensive management tool in preventing vessel-source 
pollution by providing effective and useful APMs against foreign ves-
sels. The Yellow Sea states can also overcome current legal issues con-
cerning the exercise of the enforcement jurisdiction over foreign vessels 
in an overlapping area of the EEZ through the proposed Yellow Sea PSSA 

by offering a unified and harmonised enforcement procedure for APMs. 
A Yellow Sea PSSA would strengthen regional cooperation for dealing 
with the prevention of vessel-source pollution, and it could serve as a 
valid legal instrument by encouraging the participation of North Korea. 

4.3. Adoption of effective APMs in the Yellow Sea PSSA 

4.3.1. Measures for the safety of navigation 
The most serious oil pollution incidents are related to accidental 

discharges from ships (e.g., collisions, groundings, bad weather, etc.). 
The international community has been striving to eliminate maritime 
accidents by providing practical navigational safety measures at the 
global level [73]. Based on the IMO instruments, a coastal state can 
apply more strict navigational safety measures than global standards 
considering their marine traffic characteristics and marine environ-
mental characteristics. The IMO allows a coastal state to take various 
navigational safety measures within a PSSA under existing IMO in-
struments, including (but not limited to) SOLAS, COLREG, and 
non-binding documents (e.g., Resolutions, Codes, and Guidelines) [46]. 
A coastal state can enjoy regulatory shopping to improve the safety of 
navigation in PSSAs if approved by the IMO. Currently, all PSSAs have 
established navigational safety measures as APMs (i.e., TSSs, areas to be 
avoided, pilotage schemes, and ship-reporting systems) [46]. 

To determine which navigational safety measures are effective as 
APMs in the Yellow Sea, an analysis for maritime traffic characteristics 
and risk assessment of the Yellow Sea should take precedence. In addi-
tion to such an analysis, this paper strongly recommends the necessity of 
introducing the transnational Vessel Traffic Management and Informa-
tion System (VTMIS) in the Yellow Sea. The transnational VTMIS can 
considerably contribute to decreasing numbers of maritime accidents 
that may happen beyond territorial seas or in overlapping EEZ areas. 
The transnational VTMIS is a practical application of the coastal states’ 
precautionary jurisdiction [74]. For instance, the British and French 
maritime authorities jointly operate the transnational VTMIS and the 
Dover Strait Channel Navigation Information Service to improve mari-
time safety and the efficiency of navigation [75]. Another reason for the 
necessity of the introduction of the transnational VTMIS as an APM in 
the Yellow Sea PSSA is that China and South Korea may be unable to 
properly exercise enforcement jurisdiction over vessel-source pollution 
due to the overlapping area of the EEZs in the Yellow Sea. Taking prior 
measures is of paramount significant to prevent marine pollution from 
ships beforehand in disputed areas. The introduction of the trans-
national VTMIS may help to prevent accidental discharges beforehand 
by enhancing navigational safety and monitoring illegal discharges that 
have happened beyond the territorial sea. The Chinese and South Korea 
maritime authorities can also provide a comprehensive and systematic 
maritime traffic service with vessels passing through the Yellow Sea in 
consideration of its marine traffic congestion. The transnational VTMIS 
may play a crucial role as clear grounds that foreign vessels have 
violated discharge standards in the Yellow Sea. Based on such evidence, 
the Yellow Sea states may conduct a physical inspection or institute legal 
proceedings if foreign vessels’ activities have resulted in marine pollu-
tion in the EEZs. 

4.3.2. Special discharge restrictions 
To invoke the strict discharge standards of MARPOL 73/78 as APMs, 

the Yellow Sea must be preferentially designated as a special area. 
Despite the need, the Yellow Sea has not yet been designated as a special 
area. Considering the geographical vulnerability, marine environmental 
and socio-economic significance, and maritime traffic characteristics, 
the Yellow Sea needs to be designated as a special area under Annex I 
(oil), Annex V (garbage), and Annex VI (ECA) of MARPOL 73/78 [76]. In 
that case, the Yellow Sea states may apply strict discharge standards 
against foreign vessels navigating the Yellow Sea PSSA by citing special 
area regimes of MARPOL 73/78. The Yellow Sea can be also granted a 
dual special status as both a special area and a PSSA by the IMO. 
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Moreover, since 1 January 2016, China has implemented a Domestic 
Emission Control Areas (DECA) to reduce SOx emission from ships 
within the Pearl River Delta, the Yangtze River Delta, and the Bohai Sea 
[77]. Given that air pollution is becoming a critical issue all over the 
world, the Chinese efforts to reduce sulphur at the domestic level may 
become a significant motivation to extend the ECA to the Yellow Sea 
through designation of an ECA under Annex VI of MARPOL 73/78. The 
more stringent SOx emission limit (compared to the global level) can be 
applied to the Yellow Sea PSSA. 

In addition, the Yellow Sea states need to establish prohibition 
measures for the discharge of ballast waters as APMs in the Yellow Sea 
PSSA. Article 2(3) of the BWM stipulates that a state may take more 
stringent measures individually or jointly with other parties with respect 
to the prevention, reduction, or elimination of the transfer of harmful 
aquatic organisms consistent with international law. Based on this 
provision, the Yellow Sea states would be able to take joint special 
discharge measures with respect to the control of ballast waters as APMs 
in the Yellow Sea as necessary. 

4.3.3. Surveillance system 
As another appropriate measure, the Yellow Sea states need to 

introduce a comprehensive surveillance system to monitor oil spills and 
illegal discharges within the Yellow Sea PSSA. For example, the EU 
provides a wide range of surveillance mechanisms using military sur-
veillance, the Sistema Integrado de Vigilancia Exterior, and the coastal VTS 
[78]. To monitor any kinds of vessel-source pollution in European wa-
ters, the EMSA established a satellite-based surveillance system for 
illegal oil discharges (i.e. ‘CleanSeaNet’) [79]. The EMSA provides 
member states with radar satellite images obtained from a commercial 
satellite provider. Such surveillance systems not only play a crucial role 
as ex post facto evidence concerning the violation of discharge standards, 
but they can also result in a precautionary effect by alerting vessels of oil 
spills or illegal discharges when they pass through particular sea areas 
[79]. The establishment of a comprehensive surveillance system can 
considerably help the Yellow Sea states to control and monitor illegal 
discharges and oil pollution that may occur beyond the coastal state’s 
jurisdiction. 

5. Conclusion 

While the total volume and the frequency of contamination by pol-
lutants from vessels is comparatively low compared to land-based 
sources, the negative influence of various pollutants from ships on the 
marine environment and the marine ecosystem should not be over-
looked. Oil and HNS spill incidents have more a fatal effect on the ma-
rine environment than those from land-based sources [80]. 
Vessel-source pollution may occur anywhere and anytime. Namely, 
the geographical range of marine pollution from ships is very extensive 
and not limited to a particular sea area. The Yellow Sea has suffered a 
number of tragic oil and HNS pollution incidents (e.g., the Sea Prince, 
the Honam Sapphire, and the Heibei Spirit) [81]. Vessels inevitably 
produce operational discharges because many ships now use the Yellow 
Sea to enter the coastal ports of South Korea and China. These opera-
tional pollutants include harmful substances that threaten marine life 
and the marine environment in the Yellow Sea. In addition, with 
increasing numbers of vessels passing through the Yellow Sea, ship 
emissions are accelerating air pollution along with land-based sources. A 
high level of regional cooperation is required to exercise unified, 
harmonised enforcement and legislative jurisdiction over foreign vessels 
within the Yellow Sea. Considering that maritime boundary disputes are 
impeding regional cooperation, there is a need to devise a way for 
regulatory instruments to prevent vessel-source pollution beforehand by 
overcoming the issues of maritime boundaries. If countries do not 
cooperate, the Yellow Sea’s marine environment may become worse. 

The PSSA Resolution stipulates that a state must meet at least one 
requirement for the designation of a PSSA amongst a total of 17 criteria, 

which are compartmentalised into ecological, socio-economic, and sci-
entific elements. The IMO provides member states with minimum 
criteria to use the PSSA concept, compared with the criteria for the 
designation of special areas under MARPOL 73/78. The Yellow Sea is 
eligible to become a PSSA in consideration of the significance of its 
environmental, socio-economic, and marine traffic characteristics. The 
Yellow Sea PSSA can combat various marine pollutants from ships both 
effectively and actively. In the PSSA concept, APMs play a core role. The 
most important factor in establishing a PSSA is to determine APMs. 
Concerning what APMs will be effective in the Yellow Sea PSSA, this 
paper proposes not only special discharge restrictions and the intro-
duction of the transnational VTMIS but also the establishment of a 
comprehensive surveillance system. 

The PSSA may prove significantly helpful in increasing public 
awareness about the significance of the protection of the marine envi-
ronment of the Yellow Sea. Since the Yellow Sea has not yet been 
conferred a special status at the IMO level, the Yellow Sea PSSA may 
become the first step towards directly dealing with the prevention of 
vessel-source pollution based on regional cooperation and coordination. 
The Yellow Sea states should start to discuss a proposal for the desig-
nation of a PSSA as soon as possible. When formulating a proposal, the 
Yellow Sea states have to make every effort in good faith to attain the 
final goal: designating a PSSA through the establishment of a commis-
sion that plays a role as the coordinator and policymaker in cooperating 
and coordinating for the project. Without a doubt, it can be said that the 
proposed Yellow Sea PSSA may pave the way for a cleaner Yellow Sea by 
preventing vessel-source pollution. 
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