Wallis and Futuna — Blue Carbon

Overview

‘Blue carbon’ refers to mangrove forests,
seagrass meadows, and tidal salt marshes —
vegetated coastal ecosystems that represent
significant carbon stocks (Pendelton et al.
2012). Atwood, et al. (2015) depict below that,
despite their small global extent, vegetated
coastal habitats (seagrass meadows,
mangroves and salt marshes) play a
disproportionately large role in the global
capture and storage of nature’s carbon.

Coastal ecosystems, such as mangroves, salt
marshes, and seagrasses, also provide
essential benefits and services, contributing to
climate change mitigation and adaptation.
These habitats support diverse ecological

communities, offer food and coastal
protection, and have significant carbon
storage capacity. However, conservation

efforts are hindered by limited understanding
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and awareness. Biosequestration in coastal
habitats is a highly effective long-term carbon
storage method. Understanding carbon stocks
and emissions in blue carbon ecosystems is
crucial for effective management. Various data
sources, including satellite data, can be utilised
for assessing these ecosystems.

Blue Carbon Ecosystems (BCEs) occupy
approximately 0.5% of the sea floor, from the
upper intertidal zone down to about 50 m deep
(depending on underwater light penetration),
but contribute >50% of global carbon burial in
the oceans (Macreadie, et al.,, 2021). Large
amounts of autochthonous carbon are fixed in
BCEs, and their position at the land-sea
interface and high trapping capacity allows
them to accumulate sediment and
allochthonous carbon produced in other
ecosystems (Duarte, 2013).

Mangroves Seagrass

High water level

a | Key elements and processes in blue carbon cycling. Blue carbon ecosystems (BCEs) draws down CO2 from the

atmosphere through photosynthesis, contributing to net accumulation of organic carbon within plant biomass and

sediments.
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Coastal ecosystems are critical to maintaining
human well-being and global biodiversity. In
particular, mangroves, tidal salt marshes, and
seagrasses provide numerous benefits and
services that contribute to people’s ability to
mitigate and adapt to the impacts of climate
change (The Blue Carbon Initiative, 2018).

Coastal and marine ecosystems can deliver a
wide range of ecosystem services (defined as
natural process attributes which directly or
indirectly benefit humans) beyond just carbon
sequestration (Groot, Wilson , & Boumans,
2002). Groot et al. (2002) explain there has
been increased appreciation of blue carbon
ecosystems  (BCEs), including seagrass
meadows, mangrove forests, tidal marshes
and, potentially, seaweed beds, since 2009.
BCEs are widespread, highly productive coastal
habitats that host diverse ecological
communities and support human well-being,
providing food and coastal protection against
erosion and sea-level rise, influencing the
livelihoods of millions (Himes-Cornell, Grose, &
Pendleton, 2018).

The vast Tropical Indo-Pacific has the highest
seagrass diversity in the world, with as many as
14 species growing together on reef flats,
although seagrasses also occur in very deep
waters. In addition, seagrasses and seagrass
habitats provide at least 24 different service
benefits in the Indo-Pacific region. These
include coastal protection, provision of food,
cultural value and exceptional carbon storage
ability beyond terrestrial forests. If properly
managed, seagrass habitats could provide a
highly significant carbon mitigation service in a
high-CO2 world through a net influx of organic
carbon both above and belowground (Brodie
and N'Yeurt, 2018).

Coastal tidal wetlands are important for
carbon accumulation and climate change
mitigation. A study reveals global tidal wetland
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carbon accumulation rates and predicts future
changes under climate change. Tidal wetlands
globally accumulate a significant amount of
carbon, with projections showing a net
increase by 2100.

Wallis and Futuna

Seagrass ecosystems are vital for coastal
biodiversity and play important ecological
roles. They are found in temperate and tropical
coastlines and are distributed across six
bioregions globally. Three seagrass species
have been found in Wallis and Futuna (N'Yeurt
and Payri, 2004). Seagrasses face climate
change impacts, but Pacific Islands exhibit
relatively low pressures and higher resilience.
Seagrass conservation efforts should be
prioritised and traditional knowledge plays a
crucial role in managing these valuable
resources.

Brodie & N'Yeurt (2018) discussed seagrass
and seagrass habitats in 22 Pacific Island
Countries and Territories including Wallis and
Futuna (PICTs) in the context of current and
expected future climate change impacts across
local, regional and global levels as dictated by
available data. Although most seagrasses in
the tropical Pacific are found in waters
shallower than 10 m, PICT seagrass habitats
can be identified and divided into five broad
types: “estuary”, “bays and lagoons”, “barrier
and patch reefs”, “island fringing reefs” and
“deep water”, all potential habitat zones in
Wallis and Futuna (Waycott, McKenzie, Mellors,
& Ellison, 2011). The dominant processes in
each of these locational seagrass habitat types
influence the seagrass assemblage present, its
growth, survival and exposure to potential
disturbance. Each of these habitat types may
be influenced in different ways by both climate
change impacts and other human-related
disturbances such as land run-off (Brodie &
N'Yeur, 2018).
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Figures 1 and 2: Distribution of benthic regions of Wallis, Futuna and Alofi. Benthic refers to the bottom of the sea and the

organisms that live there. These areas represent potential areas for sustaining either current blue carbon resources or

potential areas for rehabilitation or expansion of blue carbon ecosystems.
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Figure 3: Benthic classes identified in Wallis.

Different tropical seagrass species show
different tolerances to increased seawater
temperatures, but thermal tolerance has not

been well studied in seagrass in PICTs.
Increases in seawater temperature also
translate into stronger extreme weather

events such as heavy rainfall, tropical cyclones
and storms, which put additional stress on
seagrass habitats through direct physical
damage, increase in turbidity causing
reductions in photosynthetic rates and growth,
and a general loss of ecosystem resilience and
productivity. Both gains and losses to seagrass
resources will result from climate change, with
increases in productivity due to higher CO2
levels being buffered by the negative
consequences of higher seawater
temperatures and, most  importantly,
additional anthropogenic factors such as
“polluted” land runoff which is an issue in
Wallis and Futuna. These factors, when not
managed, are very likely to be resulting in
increasing losses of vital ecosystem services in
Wallis and Futuna currently.

Summary

For Blue Carbon to be included in major
regulated schemes, additional work is needed,
including scientific research, policy design,
economic analysis and policy advocacy. In
particular, three activities should be given

priority: reorienting scientific research from
the natural sequestration to the emissions that
occur upon destruction, estimating global and
national aggregate figures for these emissions,
and promoting Blue Carbon in key policy fora.
It should be recognised that the development
of major regulated cap-and-trade schemes
with Blue Carbon offsets may take several
years. In the meantime, efforts should also be
made to develop national Blue Carbon policies
in the countries with the most relevant
habitats.

In Wallis and Futuna, benthic zones face
threats from human activities and climate
change, highlighting the need for sustainable
management and community engagement.
Blue carbon offers a cost-effective strategy for
reducing greenhouse gas emissions while
providing multiple co-benefits, such as habitat
protection, pollution filtration, and storm
defence. The financial and economic aspects of
blue carbon project development warrant
investigation. Establishing a global blue carbon
fund and integrating blue carbon activities into
development policy and financing mechanisms
are key. The Blue Carbon Initiative aims to
promote climate change mitigation through
the restoration and sustainable use of coastal
and marine ecosystems.
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