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China’s marine and ceastline
conservation efforts have not reversed
the decline of seagrass meadows.

Edited by Jennifer Sills

Protect seagrass meadows
in China’s waters

Seagrass meadows are crucial habitats that
contribute to biodiversity, food security, and
climate mitigation (7). China harbors 22 sea-
grass species, accounting for about 30% of
global seagrass plant diversity (2). Seagrasses
were once common across China’s coastlines,
but since the 1970s, six seagrass species and
more than 80% of the seagrass meadows in
China’s coastal waters have disappeared (2,
3), compared with a global decline of 29% of
known seagrass meadows since 1879 (4). The
remaining seagrass meadows suffer from
sparse coverage and habitat fragmentation
(5), with negative cascading effects on the
species that rely on them. In August 2022,
the seagrass mega-herbivore Dugong dugon
became functionally extinct in Chinese
marine waters (6), highlighting the urgency
of seagrass conservation.

China has taken steps to protect and
restore marine and coastal ecosystems,
including seagrasses. A seagrass survey
from 2015 to 2020 identified about 26,000
ha of remaining seagrasses in China (3,

7). Three protected areas (about 40,953
ha in total) that include seagrasses have
been established (8), and some seagrasses
have been protected through China’s
recent ecological redline policy (9).
Seagrass meadows were also listed in the
National Plan for Major Conservation
and Restoration Projects of Important
Ecosystems (2021-2035) (10), and some
restoration projects of seagrass meadows
have been implemented. However, these
efforts have not yet been able to effectively
reverse the degradation of China’s sea-
grass meadows.

SCIENCE science.org

Urgent action is needed to maintain and
protect the remaining seagrass meadows
in China. Due to incomplete spatial and
seasonal coverage of previous surveys, the
exact spatial distribution of China’s sea-
grass meadows is still unknown. Hence,
long-term and large-scale monitoring of
seagrass meadows should be conducted
to discover unknown seagrass habitats;
otherwise, they could disappear before
they have been discovered. In addition,
China must improve seagrass protection.
The existing protected areas for seagrasses
are all located in southern China, and
there are no seagrass reserves at all in the
temperate waters of northern China (8).
Finally, human activities such as land rec-
lamation, harbor construction, eutrophica-
tion, aquaculture, and overfishing, which
pose substantial threats to seagrass mead-
ows in China, should be regulated (2, 8).

The Wuhan Declaration of the
Convention on Wetlands, adopted in
November 2022, calls for priority conserva-
tion and management of vulnerable eco-
systems, including seagrass meadows (11).
The UN Decade on Ecosystem Restoration
also encourages the active restoration of
billions of hectares of ecosystems world-
wide, including seagrasses (12). China
should respond to these calls by establish-
ing a seagrass conservation and restora-
tion plan with goals and actions at both
national and local scales.
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Risks of China’s
increased forest area

Between 2010 and 2020, China increased
its forest area by 193,680 km? (I). The
country plans to plant 70 billion more trees
before 2030 (2). Although the UN’s Global
Forest Goals regard the increase of forest
cover as a primary goal (3), the types of
trees and locations selected for planting
can determine whether increased cover
constitutes a conservation success or an
environmental threat.

Based on the UN’s definition of “for-
est” (1), all types of tree plantations can
be classified as forest. Thus, gains in
forest cover will not necessarily offset
losses of ecosystem services—such as
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carbon storage, biodiversity, and water
resources—that resulted from native
forest loss (4). In China, the increase in
forest cover primarily took place in the
sensitive dryland areas in the north and
west (5). Future efforts are planned in
regions even farther north (6), where tree
planting can exacerbate water shortages
and destroy locally adapted shrubs and
grasses (7). These harms are not balanced
out by benefits; forestation has limited
climate change mitigation potential in
dryland regions given their reduced
ability to reflect sunlight (known as the
albedo effect) (8).

The absolute power of China’s central
government makes implementing “land
greening” programs at the national scale
easier but allows local governments little
flexibility, regardless of the suitability of
their region. The central government’s focus
on forest cover (9) overlooks key issues such
as tree species, forest diversity, bioclimatic
location, and planting density. Widespread
mortality has been reported in the mono-
cultural forests of world’s largest affores-
tation project, the “Green Great Wall” in
northern China (0), which is not surprising
given that artificial monocultural forests
with fast-growing trees and even-aged
stands are highly vulnerable to drought,
pest, fire, and emerging disturbance inter-
actions. Before proceeding with China’s tree
planting goals, carbon fixation efficiency,
which varies among tree species, needs to
be further evaluated in combination with
water cycling and tree longevity (11).

Relying on forest cover as an evaluation
measure may backfire on China’s forest bio-
diversity conservation and natural resource
protection. Intact primary forests in the
south have been deforested and replaced
with plantations that produce rubber, tim-
ber, fruits, and other non-wood forest prod-
ucts (12). Plantations boost forest cover, but
the loss of intact forests, their ecosystem
function, and the services they provide
cannot be compensated with reforestation
activities alone (4).

Halting the destruction of native vegeta-
tion is far more critical than increasing
forest cover. By adhering to a national tree-
planting plan without taking proper pre-
cautions for the protection of biodiversity,
China is increasing ecological and social
risks. Policymakers should give more con-
sideration to site-specific, natural reforesta-
tion with appropriate tree species. Focusing
on reducing industrial emissions will meet
environmental goals more effectively than
simplistically increasing forest cover.
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Invest in early-career
researchers in Brazil

Luiz Inacio Lula da Silva started his third
term as president of Brazil in January. In
his November 2022 speech at the United
Nations Climate Change Conference
(COP27), Lula committed to halt deforesta-
tion, stop illegal mining and other environ-
mentally damaging activities, and make
the country a global leader in addressing
climate change (7). He has also declared that
Brazil’s path to becoming a developed and
self-sufficient country depends on science,
technology, and innovation (7, 2). His posi-
tion on these matters has already unlocked
international investments for the country,
which will likely increase (3). To make
good on his promises, Lula should invest in
Brazil’s early-career scientists.

In the past two decades, the number of
students graduating with PhDs in Brazil
more than doubled, and Brazil’s scientific
output grew substantially (4-6). Between
1991 and 1995, Brazil’s scientists published
24,039 papers, earning Brazil a world
ranking of 23rd based on numbers of
papers published; between 2007 and 2011,
Brazil’s scientists published 147,503 papers,
increasing its global ranking to 13th (5).
In 2011, during Lula’s second term, Brazil
continued its trend of investing in science
by starting the Science without Borders
government postgraduate scholarship

program, which supported study abroad for
science, technology, engineering, and math-
ematics students (7).

Since 2015, however, repeated budget
cuts have damaged the country’s educa-
tional and academic systems (8, 9). As a
result, many of Brazil’s 100,000 highly
trained early-career scientists, including
graduates of the Science without Borders
program, are currently unemployed or
working in jobs outside of science (7, 10).
In 2019, they faced unemployment rates 12
times higher than the global average (6).

Investing in the expertise of young sci-
entists will help Brazil pursue the environ-
mental goals set by the Paris Accord and
the Kunmin-Montreal Global Biodiversity
Framework (both ratified by Brazil) (11).
Early-career scientists can devote their
skills to helping Brazil accomplish the
2030 Agenda for Sustainable Development,
adopted by the UN General Assembly in
2015 (12), and they can contribute to build-
ing a green economy based on human capi-
tal, technology, and innovations rather than
natural resources exploitation. We urge the
new government to develop programs to
attract and retain researchers who earned
their qualifications over the past decade
and can now focus on Brazil’s development
and economic growth.
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