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7.6 Change in protected area coverage within large marine
ecosystems
SuMMary
The oceans are home to an estimated 50 to 80 per cent of all life on Earth and provide vital goods and services to
human populations. However, marine and coastal ecosystems are facing increasing threats from pollution, extractive
infrastructure, fisheries, coastal development, and the changing environmental conditions associated with climate
change. Marine Protected Areas (MPAs) are vital for conserving the ocean’s biodiversity and productivity. Aichi Target
11 of the Convention on Biological Biodiversity (CBD) aims to effectively conserve 10 per cent of the world’s coastal
and marine areas by 2020.
This is the first assessment of protected areas in the world’s LMEs and the Western Pacific Warm Pool (WPWP). It is
based on the latest version of the World Database on Protected Areas, which is available online. Changes in the areas
protected between 1983 and 2014 were calculated, and LMEs were divided into five categories based on the extent
of the change. The confidence level for this assessment is rated as high because the database was updated in 2014.

Key Messages
1.

2.

The continuing designation of MPAs in recent decades has led to a 15-fold increase in global MPA
extent between 1983 and 2014. The total extent of protected areas with marine components increased
from about one-third of a million km2 in 1982 to more than 5 million km2 in 2014. The increase in global
MPA extent indicates progress towards the CBD’s target to conserve 10 per cent of the world’s coastal
and marine areas by 2020 – it is currently about 2.3 per cent.
• LMEs with the highest percentage change in area of MPAs include three Australian Shelf LMEs, Gulf
of California and Red Sea;
• LMEs with the lowest percentage change include the Arctic LMEs: Beaufort Sea, Canadian High
Arctic-North Greenland, and Northern Bering-Chukchi Seas;
• LMEs with no MPAs in 2014: Faroe Plateau and Central Arctic Ocean.
Monitoring the effectiveness of designated MPAs and analysing how increasing coverage relates to the
conservation of ocean biodiversity and productivity remain of high importance. This type of analysis
cannot be based only on the distribution of MPAs because countries vary in their interpretation and
classification of MPA types, and also in the degree of implementation and enforcement of protection
measures. Distribution of MPA coverage does, however, indicate areas where potential threats to marine
biodiversity may be reduced by the creation of new MPAs.

7.6.1 Introduction
The world’s oceans provide 20 per cent of the animal protein consumed by 1.5 billion people (FAO 2009). Oceans
contribute US$ 230 billion annually to the global economy through fisheries alone (Dyck and Sumaila 2010). However,
marine and coastal ecosystems and the benefits they provide are facing increasing threats from pollution, extractive
infrastructure, fisheries, coastal development and the changing environmental conditions associated with climate
change (Halpern et al. 2008). An estimated 60 per cent of the world’s marine ecosystems that underpin livelihoods
have been degraded or are being used unsustainably (UNESCO 2014; Pauly et al. 2002).
There is an extensive research base on the most effective ways to implement MPAs (Gaines et al. 2010; McLeod et al.
2009; Halpern 2003; Walters 2000). MPA implementation often depends on the objectives of MPA designation (for
example, for species conservation or for managing fisheries), as well as on socio-ecological context (Kaiser 2005) and
governance (Garcia et al. 2014). Furthermore, benefits realized from MPAs may vary, depending on the biology of
the species being protected (Halpern 2003), the links between ecosystem services and the underlying species biology
or ecosystem relationships on which they depend (such as for fishing or tourism), whether it is possible to exclude

215

LARGE MARINE ECOSYSTEMS: STATUS AND TRENDS

threats, and how threats might act synergistically. Lack of reliable, accurate data on marine species and habitats
frequently hinders protected area planning and assessment of effectiveness. This lack of data and knowledge may
partly explain why only 2.3 per cent of the global ocean is now protected, compared to 14 per cent of the land
(Thomas et al. 2014; Protected Planet 2014). Results presented here are derived from the latest World Database on
Protected Areas (WDPA) (UNEP-WCMC 2014). Further details are given in the section on methodology.
The CBD’s Aichi Target 11 specifies that “by 2020 10 per cent of the coastal and marine areas, especially areas
of particular importance for biodiversity and ecosystem services, are conserved through effectively and equitably
managed, ecologically representative and well-connected systems of protected areas and other effective area-based
conservation measures, and integrated into the wider landscape and seascape” (CBD 2014).

7.6.2 Findings and discussion
The two maps in Figure 7.25 show the global distribution of MPAs that were designated by 1982 and by 2014,
together with LME boundaries.
Figure 7.25 Marine Protected Areas designated by a) 1982 and b) 2014. 2YHU WKLV WLPH SHULRG WKH QXPEHU WRWDO DUHD DQG
JHRJUDSKLFH[WHQWRI03$VLQFUHDVHGVLJQLȨFDQWO\
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Figure 7.26 shows the percentage increase in the total area of each LME covered by MPAs, arranged into five categories
(with categories corresponding to highest to lowest level of relative risk of potential biodiversity degradation). LMEs
with the highest percentage change in MPA coverage (blue, ‘lowest’ risk category) include the East Central Australian
Shelf, Gulf of California, Red Sea, Northwest Australian Shelf, and South West Australian Shelf. LMEs with the lowest
percentage change (red, ‘highest’ risk category) include the Beaufort Sea, Canadian High Arctic-North Greenland,
and Northern Bering-Chukchi Seas. In 1983, five LMEs contained no MPAs (Gulf of California, Northwest Australian
Shelf, West-Central Australian Shelf, Faroe Plateau, and Central Arctic Ocean). By 2014 only two LMEs remained with
no MPAs: Faroe Plateau and Central Arctic Ocean.

Figure 7.26 Index of percentage change (1982–2014) in total area covered by MPAs per LME. 7KH(DVW&HQWUDO$XVWUDOLDQ6KHOI
*XOI RI &DOLIRUQLD 5HG 6HD 1RUWKZHVW $XVWUDOLDQ 6KHOI DQG 6RXWKZHVW $XVWUDOLDQ 6KHOI /0(V KDG WKH KLJKHVW SHUFHQWDJH RI
LQFUHDVHLQ/0(DUHDZKLOHWKH%HDXIRUW6HD&DQDGLDQ+LJK$UFWLF1RUWK*UHHQODQGDQG1RUWKHUQ%HULQJ&KXNFKL6HDV/0(V
KDGWKHOHDVW,QȨYH/0(VFRQWDLQHGQR03$VE\RQO\WZR/0(VUHPDLQHGZLWKQR03$V)DURH3ODWHDXDQG&HQWUDO
$UFWLF2FHDQ

The purpose of this assessment is to assess changes in the extent of MPAs. Figure 7.27 therefore cannot be used to
assess the actual level of threat to the marine environment following MPA designation, although it might be inferred
that LMEs with high MPA coverage face a lower level of threat. A comprehensive assessment of the change in threat
levels following MPA designation would require more monitoring data for biodiversity as well as information on
management strategies and the compliance and attitudinal acceptance necessary for MPA effectiveness.
The continuing designation of MPAs in recent decades led to a large (15-fold) increase in global MPA extent from
1983 to 2014 (Figure 7.27). This illustrates progress towards the CBD’s Aichi Target 11, which aims to conserve 10 per
cent of the world’s coastal and marine areas by 2020. The small difference in area between 2012 and 2014 reflects
both the short time frame and the fact that only four polygons and one point were recorded as being designated
after 2012. One of these was removed from the area calculation as it fell outside LME boundaries. The others lie
within the East China Sea and Patagonian Shelf LMEs.
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Figure 7.27 Cumulative area of MPAs in all LMEs and the WPWP. %HWZHHQDQGWKHUHZDVDIROGLQFUHDVHLQJOREDO03$
H[WHQWZLWKWKHODUJHVWLQFUHDVHRFFXUULQJEHWZHHQDQG
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MPA extent within all LMEs shows a geographic bias, with large areas protected in the Australian Shelf seas. Most of
the MPAs in this area were designated between 2003 and 2012. In particular, the largest MPA area (1 240 237 km2)
is within the Northeast Australian Shelf, partly because of the designation of the Great Barrier Reef Marine Park.
Initially designated in 1975, this park protects an area of high marine biodiversity (home to 600 types of soft and
hard corals, 1 625 species of bony fishes, and 133 species of sharks and rays) from damaging activities such as fishing,
commercial shipping, and removal of coral (GBRMPA 2015).
There have also been significant increases in the number and areas of MPAs beyond the LME boundaries considered
here. Most notable are the Natural Park of the Coral Sea, the Pacific Remote Islands Marine National Monument,
and the South Georgia and South Sandwich Islands Marine Protected Area. Each of these protects an area of more
than 1 million km2.
Based on the above, we put the confidence surrounding this chapter at ‘high’. Over 83 per cent of sites were updated
during the past 12 months so that the assessment uses the most comprehensive and up-to-date information available.

7.6.3 Methodology
The results discussed here derive from the most recent update of the WDPA (April 2014), available at www.
protectedplanet.net. MPAs in this database have varying levels of protection, and the efficacy and enforcement of
any restrictions and management measures also vary significantly. However, since data on these variables are not
consistently provided to the WDPA, the scope of the assessment has limitations, discussed below.
Protected areas were assessed by LME, to which the WPWP was added, for a total of 67 areas. The subset of
nationally-designated protected areas containing marine elements was obtained, providing 6 107 polygons and
1 372 points, with points that overlap polygons being subsequently removed. Both polygon and point records contain
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data on the extent of a protected area. All sites recorded as having a marine component are included as MPAs in this
assessment. Subsets of MPAs were grouped according to the year of designation. The time frames for subsets were:
before 1983, 1983 to 1992, 1993 to 2002, 2003 to 2012, and 2013 to 2014. The extent of coverage by MPAs in LMEs
and the WPWP was assessed for each of these time frames, assuming no change in the size of individual MPAs. Those
situated in areas beyond national jurisdiction were excluded from the area analyses unless they fall within an LME
(like the Pelagos Sanctuary in the Mediterranean LME). However, all MPAs recorded in the WDPA are presented in
Figure 7.25 and Figure 7.26 for information purposes.
Based on the percentage change in total area covered by MPAs between 1982 and 2014, LMEs were assigned to five
categories (Table 7.12) and mapped in Figure 7.26. LMEs with progressively higher coverage by MPAs were inferred
to face progressively lower levels of threats, under the assumption that MPA implementation is effective in reducing
threats to marine biodiversity.
Table 7.12 Threat level categories based on change in MPA coverage in LMEs
Percentage change in area covered by
MPAS (1982–2014)

Lowest

Over 300% (highest change)

Low

101–300% (high change)

Medium

21–100% (medium change)

High

2–20% (low change)

Highest

Less than or equal to 1% (lowest change)

© Nutrients Nelson Tasman Tourism/flickr

Threat level category
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7.6.3.1 Limitations
Any protected area recorded as having a marine element was included in the analysis. Some of the sites, however,
mainly cover land and may reflect objectives of conserving or managing terrestrial species or habitats. The level of
protection provided by MPAs may also vary significantly. Protection levels are not comparable across all areas and
countries from the data available in the WDPA. For example, some areas are classified as No Take Zones (NTZs). At
their highest level of protection, NTZs are permanently set aside from direct human disturbance, with all methods
of fishing and extraction of natural materials, dumping, dredging, and construction activities prohibited, and the
removal of resources, living or dead, also prohibited. Other MPAs may be subject to fisheries management measures
such as seasonal closures and fishing gear restrictions, or may be classified according to the IUCN categories (IUCN
2014). Because countries may vary in their interpretation and classification of particular types of MPA, and because
levels of implementation and enforcement of restrictions in MPAs may also vary, no data can be presented on the
degree of protection provided by MPAs. This analysis, therefore, is not able to include an assessment of the likely
effectiveness of MPAs in conserving marine biodiversity.
Some MPA records had no information on the year of designation, or had revisions of the date of designation over
time. All these were included in the final coverage assessment (2014). However, to prevent all these sites appearing
in the final time period and presenting a misleading view of year of designation, they were combined with data from
2002, whether or not they were present in 2002 was assessed, and points and polygons were retained if they were
present. For years before 2002, sites with no recorded designation date were excluded from the analyses.
MPA records for Antarctica were present in the WDPA in 2002 but were subsequently removed, either because the
sites were deemed not to qualify as Protected Areas as defined by IUCN, or because the whole of Antarctica may
be deemed ‘protected’. Since retaining these data in an assessment of the change in global MPA coverage would
confound results, the records were removed for this calculation. The records have, however, been displayed in Figure
7.25 for information.
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