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Peatlands are among Earth’s largest terrestrial carbon stores and are crucial for climate regulation,
biodiversity conservation, and water security. Yet peatlands worldwide are deteriorating under
pressures from climate change and human disturbance. Strategic, globally coordinated research is
urgently needed to protect, restore and manage peatlands so they can continue to deliver essential
ecosystem services. To meet this challenge, here we present a global research prioritisation for
peatland science, based on a two-stage online survey and expert voting exercise involving 467
participants from 54 countries. We identify 50 priority research questions spanning carbon dynamics,
climate impacts, restoration and management, technological innovation, and community and policy
engagement. These questions provide a community-informed agenda to guide peatland research
over the next decade. Addressing them will help close critical knowledge gaps, strengthen evidence-
based decision making, and support the role of peatlands in achieving global climate and
biodiversity goals.

Peatlands are wetland ecosystems characterised by the accumulation of
partially decomposed organic matter (peat). Although they cover only 3 to
4% of the Earth’s land surface, they store nearly one-third of global soil
carbon1,2. This disproportionate carbon storage makes peatlands pivotal in
regulating climate by sequestering carbon over millennial timescales.
Beyond carbon, peatlands can regulate water regimes by attenuating flood
peaks and maintaining base flows, while filtering water and supporting
unique biodiversity, including many specialised and endemic species3. They
also hold cultural and economic significance in many regions (e.g., as
sources of water, traditional foods, fibres, growing media and fuel). How-
ever, when peatlands are disturbed or drained they transition from carbon
sinks to net carbon sources, releasing CO₂ and other greenhouse gases in
addition to losing other ecosystem services4–7. Globally, peatland degrada-
tion (primarily through drainage for agriculture or forestry) accounts for an
estimated 5–10% of annual anthropogenic CO₂ emissions8. Moreover, the
peatland net carbon balance is sensitive to shifting environmental condi-
tions, such as changes in surface moisture9. These vulnerabilities highlight
the urgency of improving our understanding of peatland dynamics to
inform conservation and restoration efforts, particularly in line with global
climate change targets and maintenance of critical ecosystem services.

Despite their critical ecological functions, peatlands have historically
received less scientific and policy attention than ecosystems such as forests
or coral reefs. For instance, the impacts of climate change on peatland
carbon dynamics were a new addition to the IPCC-AR6 report10. This
historical lackpartly reflects their often limited visibility and remoteness and
their historical perception as marginal lands of relatively low economic

importance, even though their role in the global carbon cycle and climate
regulation has been acknowledged by the scientific community for over 30
years. Their uneven geographical distribution, with extensive peatlands
concentrated in a relatively small number of countries, has also likely
contributed to patchy awareness and investment. As climate change
accelerates and human pressures on land increase, particularly in the tro-
pical region where peatland research is still considered an emerging topic,
there is growing interest among scientists, land managers, and policymakers
in coordinating peatland research and management efforts. Notably,
initiatives such as the Global Peatlands Initiative (GPI), launched in 2016,
seek to “save peatlands as the world’s largest terrestrial organic carbon stock
and to prevent it being emitted into the atmosphere”1. Recent international
commitments (e.g., the Kunming-Montreal Global Biodiversity Framework
and UNFCCC COP28/29 pledges) still underscore the urgency of preser-
ving carbon-rich ecosystems like peatlands, not only for climate mitigation
but also for safeguarding water and biodiversity security in the face of
accelerating ecological collapse. Research resources being finite, identifying
the most urgent and impactful research questions is crucial for focusing and
coordinating efforts across actors. Priority-setting exercises in other fields11

have helped align research agendas with policy needs and emergent issues,
but to the best of our knowledge, a community-driven research prioritisa-
tion for peatland science has not previously been undertaken.

Here, we address this gap by engaging the global peatland community
to identify the priority research questions for the next decade.By drawing on
the collective expertise of hundreds of peatland researchers, practitioners
and other actors worldwide through a survey, we aim to highlight common
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themes and critical unknowns that, if addressed, would significantly
advance peatland science and management. The outcome of this process – a
list of priority questions across five themes – is presented to guide a shared
agenda for researchers, research funders, and policy-makers to align future
work with these priorities, with the ultimate goal of maximising the con-
tribution of peatlands to global Sustainable Development Goals (SDGs),
including climate action (SDG13), improving life on land (SDG15), as well
as access to clean water (SDG6)12.

Results
Survey responses and participant demographics
Collectively, 467 people submitted responses to the online survey (Fig. 1,
Methods). Participation was geographically broad, with respondents
from 54 countries across all inhabited continents. Europe had the largest
representation (45% of respondents), followed by Asia (21%), North
America (16%), Africa (10%), South America (5%), and Oceania (3%).
The top five countries by number of contributors were the United
Kingdom (80 respondents), China (53), Russia (39), Canada (33), and
the United States (30), together accounting for 50% of respondents and
partly aligning with global patterns in peatland extent (Fig. 2). We
captured input from tropical peatland-rich nations such as Indonesia
(26 respondents) and the Democratic Republic of Congo (26), though
some regions (e.g., Amazonia, Nile Basin) were less represented (Fig. 2).
Analysis of the peatland regions where respondents reported working
shows that many Europe- and North America-based respondents also
work beyond their region of residency, across the Americas, Africa
and Asia, whereas peatlands in parts of Africa outside the Congo Basin
and in Oceania remain relatively under-represented (Supplementary
Table 3).

Most respondents (67%) identified as researchers, with additional
representation from government (9%), non-governmental organisations or
charities (8%), private industry (2%), and others (the remainder either in
sectors like forestry/agriculture or not specified). Analysis of respondent job
titles (Supplementary Discussion) shows that a majority of respondents
whose job roles indicated a discipline were related to environmental and
natural sciences and a subset hold explicitly peatland- or wetland-focussed
roles. Respondents’ peatland experience spanned from relatively new to
peatlands ( < 1year, 9%) to long-standing ( > 20years, 18%),with thebulkof
participants in intermediate brackets: 2–5 years (26%), 6–10 years (19%)
and 11–20 years (22%). The modal age class was 35–44 years (34% of
respondents), followed by 25–34 (22%) and 45–54 (21%) years old. Fewer
responses were from younger (18–24; 4%) and older (65 +; 6%) age cohorts.
Approximately 56% of respondents were male and 42% female (with ~1%
non-binary or no response) (Supplementary Fig. 2).

Priority questions in global peatland research
The questions were shared with invited experts who prioritised them using a
multi-voting system (Fig. 1, “Methods”, Supplementary Methods). The
voting was done remotely, individually and anonymously. Points received
for each question were summed, and questions were ranked by total score.
Below, we present the top 50 research questions identified by the invited
experts. We have organised these questions into five thematic groups
(Fig. 3), each introduced with a brief overview. The grouping does not reflect
any ranking; all questions are considered top priorities, and their ordering
here is not hierarchical. Questions marked with an asterisk (*) were among
the highest-scoring in the expert prioritisation and are highlighted to help
readers identify a smaller subset of priorities.

Theme 1: Peatland carbon dynamics and climate regulation
Peatlands are globally important carbon reservoirs. Decades of research
have established that northern peatlands alone store on the order of 450 Pg
(billion tonnes) of carbon13, with global estimates around 600 Pg of carbon1.
These estimates are regularly updated and refined regionally14, but large
uncertainties remain in basic parameters like the total extent of peatlands
(especially in the Tropics), peat depth, and how peatland carbon accumu-
lation rates vary across regions and landscape settings. Estimates of global
peatland area and carbon have been revised upward as advances are made to
improve peatland extent maps and peat soil characteristics2,15–17. At the same
time, an estimated 12% of peatlands globally are degraded, primarily
through human disturbance linked to drainage1, potentially emitting from 1
to 1.92 Gt CO2-equivalent per year to the end of the 21st century if
degradation continues at this rate1,18–21, effectively turning these ecosystems
into net carbon sources to the atmosphere. This theme captures questions
on fundamental peatland carbon stocks and fluxes, and factors controlling
whether peatlands act as carbon sinks or sources. Although framed at a
global scale, answering these questions necessarily depends on locally and
regionally resolved data, with global syntheses of peatland carbon con-
tinually informed by place-based studies and regional assessments. In
addition to being identified as priority questions in the prioritisation pro-
cess, questions on the global extent of peatlands (Q1), their current carbon
store (Q2), the environmental conditions that influence and optimise the
carbon sink function (Q7) were all in the most commonly submitted
questions by respondents to the community survey (Supplementary
Table 2), underscoring global concern about peatland extent and carbon
emissions and reflecting both the scientific knowledge gaps and the current
policy relevance of peatland carbon.

1. What is the global extent and distribution of peatlands, including those
in areas that are currently poorly mapped?

2. How much carbon do peatlands store globally?
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Fig. 1 | Schematic overview of the multi-stage workflow used to derive the list of peatland research priorities. The numbers at the bottom of each box indicate how many
questions or respondents were involved at each stage.
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