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Carbon in peatlands through time
Peatlands play an important role in the
global carbon cycle, namely as a large
carbon store and a major source of meth-
ane emissions into the atmosphere. Across
the globe, climate, peat fires, and land-

use changes are impacting the peatland
carbon balance and, in many cases, turning
peatlands into net carbon sources. Peatlands
are also unique ecosystems acting as global
environmental archives - some tropical peats
are dated back as far as 40,000 years old!

While conservation and restoration ac-
tivities have gained in popularity and can
slow down peat-carbon losses, a predic-
tive understanding of peatlands’ complex
responses to current and projected changes
is critically needed, particularly for tropical
peatland functioning and recent peatland
dynamics (especially in the last ~100 years).

Our current (and incomplete) understand-
ing hampers the pressing need to transfer
knowledge on peat-carbon cycling to man-
agers, practitioners, policymakers, as well
as to communities; it also limits our capacity
to integrate peatlands into Earth System
Models that forecast feedbacks to the global
carbon cycle and climate system.

The main goal of the Carbon in Peat on
EArth through Time (C-PEAT) working group
(WG) (pastglobalchanges.org/c-peat) is to un-
derstand peatland dynamics over different
timescales, from the past millennia into mod-
ern times, and make predictions about their
future behavior in the face of global, as well
as local, changes. To do so, we use peat-core
records to reconstruct past ecohydrological
and paleoclimate changes, and link said past
conditions with changes in peatland dynam-
ics. These paleo datasets are combined with
modern-day measurements (e.g. gas-flux
data) and models. Our group members are
also working on nature-based climate solu-
tions, including peatland restoration and
conservation.

A truly global (and low carbon) meeting
This year's C-PEAT workshop (pastglobal-
changes.org/calendar/136966) was held
simultaneously in three international hubs
(Indonesia, Poland and USA). While each
hub had its own schedule of speakers and
activities, all three hubs shared a similar
research agenda (for the meeting guide and
links to talks, see: shorturl.at/hjxJW). We also
held daily two hour-long “global discussions”
where all three hubs met online and shared
the prior day’s key messages and ideas.
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= Not only are there very few tropical a
peatland study sites in the dataset, but there
is also an important disparity between
tropical and extra-tropical sites in terms of
ecological knowledge.

'S = Key challenges with our “recent C” dataset:
* Comparing peat records across biomes;

e «  Finding novel ways to use upper core
sections to predict the future C balance.
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. = What happens to recent peat (C inputs vs.
decomposition) matters a lot for a site’s net
C, balance, and thus for C accounting.
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Setting a Research Agenda
for Tropical peatlands

Improve mapping.

Create a set of methods and
definitions to help standardize
field studies and analyses.
Increase the number of
available study sites, cores and
ecohydrological datasets.
Inform process-based models.

KEY RESEARCH AGENDAS

Global Recent Carbon
Accumulation in Peatlands
* Quantify carbon stocks and

apparent accumulation rates for

the uppermost core sections.

Use models to determine
whether the carbon sink capacity
of these peatlands is changing.
Discuss how to compare long- vs.
short-term accumulation.

A Scientific Blueprint for C
Accounting in Peatlands

Provide a “best practice” guide to
include peatlands in accounting for
nationally determined GHG
contributions and the C market.

Identify GHG flux-generating processes

and link them to drivers of degradation.

Provide emission factors.
Flesh out concepts of baseline and
additionality in peatlands.

PRIORITY QUESTIONS FOR
PEATLAND RESEARCH
* Establish a set of themes and
questions to bridge C-PEAT
expertise with “what the world
needs” (e.g., practitioners,
governments).

Set our WG agenda for the next
3-5 years around those themes.

Figure 1: Key research agendas and priority questions for the future of peatland research and the C-PEAT

working group.

Atotal of 48 in-person and 16 online partici-
pants gave talks, and an additional 30 online
participants took part in the workshop. Day
1 focused on setting a research agenda for
tropical peatlands; days 2 and 3 were dedi-
cated to issues and potential solutions to
quantifying recent peatland carbon dynam-
ics, and day 4 was devoted to sharing recent
progress on our current data community
products and looking back at the work that
had been done during the second phase of
our WG.

We also outlined our research priorities

for the next phase of C-PEAT (Fig. 1) while
discussing ways to keep our core identity as
paleo-peat scientists. Indeed, our commu-
nity of practice has rapidly broadened over
the past few years and now includes model-
ers and modern-measurement scientists,
restoration and conservation scientists, as
well as stakeholders specializing in carbon
accounting. On day 5, some hubs organized
field trips for the local participants. Lastly,
the workshop has greatly broadened our
core of scientists, particularly early-career
and from low-and-middle income countries.
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