WETLANDS AND CLIMATE CHANGE

What the World Needs Now to Fight Climate Change: More Swamps
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Drain the swamp has long meant getting rid of
something distasteful. Actually, the world needs

more swamps (https://www.epa.gov/wetlands/classification-
and-types-wetlands#swamps)— and bogs (https:/www.epa.
gov/wetlands/classification-and-types-wetlands#bogs), fens
(https://www.epa.gov/wetlands/classification-and-types-
wetlands#fens), marshes (https://www.epa.gov/wetlands/
classification-and-types-wetlands#marshes) and other types
of wetlands (https://link.springer.com/referenceworkentry/1
0.1007%2F978-94-007-4001-3_186).

These are some of the most diverse and productive
ecosystems on Earth. They also are underrated but irre-
placeable tools for slowing the pace of climate change and
protecting our communities from storms and flooding.

Scientists widely recognize (https://www.millenniu-
massessment.org/en/index.html) that wetlands are extreme-
ly efficient at pulling carbon dioxide out of the atmosphere
and converting it into living plants and carbon-rich soil. As
part of a transdisciplinary team of nine wetland and climate
scientists, we published a paper earlier this year that docu-
ments the multiple climate benefits provided by all types of
wetlands, and their need for protection (https://link.spring-
er.com/article/10.1007/s13157-018-1023-8).

Saltwater wetland, Waquoit Bay Estuarine Research Reserve, Mass.
Ariana Sutton-Grier, CC BY-ND

A VANISHING RESOURCE

For centuries human societies have viewed wetlands as
wastelands to be “reclaimed” for higher uses. China began
large-scale alteration of rivers and wetlands (https:/www.
chinahighlights.com/travelguide/culture/grand-canal.htm)
in 486 B.C. when it started constructing the Grand Canal,
still the longest canal in the world. The Dutch drained
wetlands (https://www.jstor.org/stable/pdf/4313944.
pdf?seq=l#page scan_tab_contents) on a large scale begin-
ning about 1,000 years ago, but more recently have restored
many of them. As a surveyor and land developer, George
Washington led failed efforts to drain the Great Dismal
Swamp (https://www.mountvernon.org/library/digitalhis-
tory/digital-encyclopedia/article/dismal-swamp-company/)
on the border between Virginia and North Carolina.

Today many modern cities around the world are built on
filled wetlands. Large-scale drainage continues, particularly
in parts of Asia (https://www.weforum.org/agenda/2017/01/
southeast-asias-ecosystem-is-under-threat-the-problem-is-
worse-than-you-think). Based on available data, total cu-
mulative loss of natural wetlands (http://www.publish.csiro.
au/mf/MF14173) is estimated to be 54 to 57 percent — an
astounding transformation of our natural endowment.

Vast stores of carbon have accumulated in wet-
lands, in some cases over thousands of years. This
has reduced atmospheric levels of carbon dioxide
and methane — two key greenhouse gases that are
changing Earth’s climate. If ecosystems, particu-
larly forests and wetlands, did not remove atmo-
spheric carbon, concentrations of carbon dioxide
from human activities would increase by 28 percent
more each year (https://www.earth-syst-sci-data.
net/10/405/2018/).

FROM CARBON SINKS TO CARBON SOURCES
Wetlands continuously remove and store atmo-
spheric carbon. Plants take it out of the atmo-
sphere and convert it into plant tissue, and ulti-
mately into soil when they die and decompose. At
the same time, microbes in wetland soils release
greenhouse gases into the atmosphere as they con-
sume organic matter.
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Natural wetlands typically absorb more carbon than
they release. But as the climate warms wetland soils, micro-
bial metabolism increases, releasing additional greenhouse
gases. In addition, draining or disturbing wetlands can
release soil carbon very rapidly.

For these reasons, it is essential to protect natural,
undisturbed wetlands. Wetland soil carbon, accumulated
over millennia and now being released to the atmosphere
at an accelerating pace, cannot be regained within the next
few decades, which are a critical window for addressing
climate change. In some types of wetlands, it can take de-

Wetland soil core taken from Todd Guich Fen at 10,000 feet in the
Colorado Rockies. The dark, carbon-rich core is about 3 feet long. Living
plants at its top provide thermal insulation, keeping the soil cold enough
that decomposition by microbes is very slow. William Moomaw, Tufts
University, CC BY-ND

Kuujjuarapik is a region underlain by permafrost in Northern Canada. Ni-
gel Roulet, McGill University., CC BY-ND
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cades to millennia (https://link.springer.com/article/10.10
07%2Fs10980-014-0067-2) to develop soil conditions that

support net carbon accumulation. Other types, such as new
saltwater wetlands, can rapidly start accumulating carbon.

Arctic permafrost, which is wetland soil that remains
frozen for two consecutive years, stores nearly twice as
much carbon as the current amount in the atmosphere.
Because it is frozen, microbes cannot consume it. But
today, permafrost is thawing rapidly, and Arctic regions
that removed large amounts of carbon from the atmosphere
as recently as 40 years ago are now releasing significant
quantities of greenhouse gases (http://www.pnas.org/
content/114/21/5361). If current trends continue, thawing
permafrost will release as much carbon by 2100 as all U.S.
sources, including power plants, industry and transporta-
tion (https://whrc.org/project/arctic-permafrost/).

CLIMATE SERVICES FROM WETLANDS

In addition to capturing greenhouse gases, wetlands make
ecosystems and human communities more resilient in

the face of climate change. For example, they store flood
waters from increasingly intense rainstorms. Freshwater
wetlands provide water during droughts and help cool sur-
rounding areas when temperatures are elevated.

Salt marshes (https://theconversation.com/as-com-
munities-rebuild-after-hurricanes-study-shows-wetlands-
can-significantly-reduce-property-damage-83935)
and mangrove forests (https://theconversation.com/
mangroves-protect-coastlines-store-carbon-and-are-

expanding-with-climate-change-81445) protect coasts
from hurricanes and storms. Coastal wetlands can

even grow in height (https://www.researchgate.net/
publication/225304301_A_blueprint for blue carbon_To-
ward_an_improved understanding_of the role of veg-
etated coastal habitats_in_sequestering_ CO2) as sea level
rises, protecting communities further inland.

But wetlands have received little attention from
climate scientists and policymakers. Moreover, cli-
mate considerations are often not integrated into wet-
land management. This is a critical omission, as we
pointed out in a recent paper (https://link.springer.com/
article/10.1007%2Fs13157-018-1064-z) with 6 colleagues
that places wetlands within the context of the Scientists’
Second Warning to Humanity (http://scientistswarning.
forestry.oregonstate.edu/), a statement endorsed by an
unprecedented 20,000 scientists.

The most important international treaty for the protec-
tion of wetlands is the Ramsar Convention (https:/www.
ramsar.org/), which does not include provisions to con-
serve wetlands as a climate change strategy (http://www.
publish.csiro.au/mf/MF16244). While some national and
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subnational governments effectively protect wetlands, few
do this within the context of climate change.

Forests rate their own section (Article 5) in the Paris
climate agreement (https://unfccc.int/process/conferences/
pastconferences/paris-climate-change-conference-novem-
ber-2015/paris-agreement) that calls for protecting and
restoring tropical forests in developing countries. A United
Nations process called Reducing Emissions from Defor-
estation and Degraded Forests, or REDD+ (http://www.
un-redd.org/) promises funding for developing countries
to protect existing forests, avoid deforestation and restore
degraded forests (https://onlinelibrary.wiley.com/doi/
abs/10.1111/1.1526-100X.2011.00822.x). While this covers
forested wetlands and mangroves, it was not until 2016 that
a voluntary provision (https://www.ipcc-nggip.iges.or.jp/
public/wetlands/) for reporting emissions from wetlands
was introduced into the U.N. climate accounting system,
and only a small number of governments have taken advan-
tage of it.

MODELS FOR WETLAND PROTECTION

Although global climate agreements have been slow to pro-
tect wetland carbon, promising steps are starting to occur at
lower levels.

Ontario, Canada has passed legislation (https://www.
ontario.ca/laws/statute/10f18) that is among the most pro-
tective of undeveloped lands by any government. Some of
the province’s most northern peatlands, which contain min-

Saltwater mangrove forest along the coast of the Biosphere Reserve
in Sian Ka’'an, Mexico. Ariana Sutton-Grier, CC BY-ND

erals and potential hydroelectric resources, are underlain by
permafrost that could release greenhouse gases if disturbed.
The Ontario Far North Act specifically states that more than
50 percent of the land north of 51 degrees latitude is to be
protected from development, and the remainder can only be
developed if the cultural, ecological (diversity and carbon
sequestration) and social values are not degraded.

Also in Canada, a recent study reports large increas-
es in carbon storage from a project that restored tidal
flooding to a saltmarsh near Aulac, New Brunswick, on
Canada’s Bay of Fundy. The marsh had been drained by
a dike for 300 years, causing loss of soil and carbon. But
just six years after the dike was breached, rates of car-
bon accumulation in the restored marsh averaged more
than five times (https://journals.plos.org/plosone/
article?id=10.1371/journal.pone.0193930) the rate report-
ed for a nearby mature marsh.

In our view, instead of draining swamps and weaken-
ing protections (https://theconversation.com/does-scott-
pruitt-have-a-solid-case-for-repealing-the-clean-water-
rule-80240), governments at all levels should take action
immediately to conserve and restore wetlands as a climate
strategy. Protecting the climate and avoiding climate-asso-
ciated damage from storms, flooding and drought (https://
www.nature.com/articles/s41598-017-09269-z) is a much
higher use for wetlands than altering them for short-term
economic gains. B

Ten feet (3 meters) of carbon-rich soil accumulation along Dipper Harbour,
Bay of Fundy, New Brunswick, Canada, has been radiocarbon dated to have
accumulated over 3,000 years. Gail Chmura, McGill University, CC BY-ND
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