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The East Asian-Australasian Flyway (EAAF) is the most threat-
ened flyway worldwide, encompassing the greatest number of
threatened migratory bird species of all flyways on Earth [1]. This
is largely attributed to pronounced human-bird conflicts in Asia,
leading to elevated rates of habitat loss, degradation, and illegal
hunting [2,3]. During the last few decades, there was extensive
degradation of Asia’s inland [4] and coastal wetlands [5], vital habi-
tats used by migratory species during their annual migration, span-
ning from Arctic Russia and Alaska to the southern limits of
Australia and New Zealand. The impact of this widespread habitat
loss is becoming increasingly obvious. Over half of the critical sites
of a globally threatened waterfowl species experienced habitat loss
[6] and, as tidal mudflat habitats in the Yellow Sea shrank, popula-
tions of migratory shorebirds that rely on this region showed rapid
population declines [7]. The loss of migratory species diversity can
lower the diversity and stability of ecological communities glob-
ally, leading to subsequent declines in ecosystem functioning and
ecosystem stability [8]. Since China has undergone fast economic
growth and rapid urbanization, unprecedented in human history
[3], the strategy of China in safeguarding the massive migration
of wild birds along the world’s most populated and threatened fly-
way should be examined in more detail. Here, we present an anal-
ysis of a globally-recognized important bird area network defined
by BirdLife International [9] to investigate: (1) China’s potential
role in the protection of the EAAF, (2) the shortfalls of migratory
bird surveillance and conservation in China, and (3) the path ahead
for the migratory species conservation policies in China.

A network of well-connected sites has a positive effect on the
persistence of migratory species by facilitating long-distance
movements that enable individuals to complete their full annual
cycle [10]. The Convention on Biological Diversity (CBD) Aichi tar-
get 11, as well as the draft Post-2020 Global Biodiversity Frame-
work targets, aim to expand protected area networks, while
simultaneously improving network connectivity. More than one-
fifth (21%) of important bird areas along the EAAF, identified using
an internationally agreed set of criteria as being globally important
for the conservation of bird populations, are in China (Fig. S1a
online). Among a large number of areas (over 70%) that are only
partially protected or not at all (Fig. S1b online), China has the
greatest proportion of unprotected important bird areas (27%) of
any country in the flyway.

Using important bird areas as nodes and the connections
between them as edges, we estimate the functional connectivity
[11] (Supplementary materials online) of this habitat network in
facilitating bird movement. The potential contribution of each
country is evaluated based on the net increase of functional con-
nectivity, by adding partially and unprotected areas in a country
to the network of already protected areas. We find that China ranks
the first in the potential contribution to the network connectivity
(Fig. S1c, Table S1 online), accounting for 156% of potential connec-
tivity increase, followed by Russia (120%) and Japan (114%). With
the greatest proportion of partially/unprotected important bird
areas in the flyway, but the highest potential contribution of any
country, China has a critical role to play in enhancing protection
and safeguarding the future of the flyway.

Understanding long-term bird population dynamics and habitat
status is crucial to develop nation-wide conservation plans. How-
ever, in China, there is a mismatch between the established field
monitoring network and the important bird area network. China
has established a bird diversity observation network, the China
Biodiversity Observation Network-Birds (China BON-Birds) project,
and three sets of ecosystem-based monitoring stations designated
by different governmental agencies (Fig. S2 online). China BON-
Birds was initiated in 2011, and consists of 338 observation sites
(with 321 located in the EAAF) as of 2016 [12]. Yet only 193 of
these were established near important bird areas (within 50 km),
limiting on-ground monitoring of birds to only 37% of important
bird areas in China (Fig. S2a online). The other three types of sta-
tions are not specifically designed for bird monitoring, but for
monitoring ecosystems such as wetlands, lakes, and agricultural
areas. The overlap of stations located in the EAAF with important
bird area is limited, with only 66 out of 141 stations issued by
the Forest Bureau (Fig. S2b online), 17 out of 47 stations issued
by the Ministry of Science and Technology (Fig. S2c online), and
15 out of 24 stations issued by the Ministry of Educations of China
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(Fig. S2d online) near these areas. Another parallel biodiversity
monitoring and research network (China Biodiversity Observation
and Research Network, Sino BON), initiated by the Chinese Acad-
emy of Sciences in 2013, is still under development [13].

Besides this spatial mismatch, China (as well as other Asian
countries) lacks long-term data on bird observations. Long-term
data is critical for understanding the impact of global environmen-
tal change on migratory species and could be used for generating
effective conservation measures. Some countries, such as Australia,
have conducted systematic bird counts at important sites since the
early 1980s and listed threatened species in legislation. However,
long-term bird surveys, population trends, and habitat assess-
ments are largely missing in China (except for a few sites along
the coast). For example, even for the critically endangered Siberian
crane (Grus leucogeranus), wintering at Poyang Lake, there was only
intermittent survey data. Filling the monitoring gap are local bird-
watching societies and birdwatchers, who have gradually devel-
oped a long-term online bird monitoring dataset. Individual
institutions, such as the National Bird Banding Centre, and the
Science Unit in the East Asian-Australasian Flyway Partnership
(EAAFP), are also coordinating efforts to monitor species along
the Chinese coastline.

China has made substantial progress in conservation in the past
few decades. Over 2600 natural reserves had been established by
2014, covering approximately 10% of China’s land area [14]. In
2011, China developed the Biodiversity Conservation Strategy
and Action Plan 2011–2030, and then proposed the Ecological Pro-
tection Red Line (EPRL) in 2013 to protect core ecological zones and
areas with high vulnerability. In 2019, some coastal wetlands
important for migratory birds, like Yancheng, have been desig-
nated as The United Nations Educational, Scientific and Cultural
Organization (UNESCO) World Heritage Sites. That same year the
National Forestry and Grassland Administration of China under-
took a process to review and revise the protected species list. More
important sites critical for migratory birds have been identified
with satellite tracking efforts and improved field surveys. In
2021, the delayed 15th Conference of the Parties to the Convention
on Biological Diversity (COP15) is scheduled to be held in China for
the first time, providing a unique opportunity to strengthen migra-
tory bird conservation in China.

We suggest improving the conservation of migratory birds
through network-based bird monitoring and protection strategies.
Tracking habitat protection performance and monitoring bird pop-
ulations are necessary. A targeted and sustained financial invest-
ment is essential to implement these strategies. However, in the
most recent field observation station selection criteria announced
by the Ministry of Science and Technology, no plan for the protec-
tion of migratory birds was included. In addition, China is in the
process of developing its protected area system. It is important
to ensure habitat network connectivity (i.e., protecting sites that
contribute critically to the network connectivity) will be addressed
in any system planning.

According to the China National Population Development Plan
(2016–2030), 200 million people are expected to migrate from
rural to urban areas, mainly in eastern China. This region is forecast
to undergo a rapid urban expansion by 2030 [15]. This huge migra-
tion of humans in eastern China will put extreme pressure on
important bird habitats located in this region. These partially and
unprotected critical sites that contribute most to the network con-
nectivity should be quickly converted to protected bird refuges. For
those that cannot be readily converted to protected areas, creating
temporary habitats when and where migratory birds are present
could be a solution. Co-management of natural resources by local
communities and the government (e.g., developing ecotourism)
has proven effective in areas where human-bird interaction is high.
Clearly, strengthening China’s legislation to protect bird migration
956
is needed. In 1988, China passed the Wildlife Protection Law of
China, and the protection of migratory species and their migration
corridor were only included for the first time in the 2018 revision.
Continuing the strengthening of China’s other legislation to protect
bird migration is also important. For example, The China National
Park Law, currently under development, should explicitly incorpo-
rate the protection of migratory species and their habitats.

To reflect China’s irreplaceable role in linking the EAAF’s con-
nected habitat network, China should take more actions. For exam-
ple, strengthening the efforts in bilateral migratory bird
agreements (e.g., China-Russia Migratory Bird Agreement and the
Ramsar Convention), helping achieve the proposed objectives in
the EAAFP strategic plan 2019–2028, and putting open scientific
data policy into practice.

China has successfully downlisted the threatened status of the
giant panda after decades of intensive government and public
engagement and coordinated network protection. The implications
are clear: owing to the potential gains that we have shown China
could make by targeted protection of migratory birds, China is in
a position to make a sustained and positive impact on the EAAF.
The benefits of these actions in China would spill over to the other
27 countries that are included in one of the largest bird migrations
on the planet.
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