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The Blue Planet

How inappropriate to
call this planet earth
when it is quite
clearly Ocean.
Arthur C. Clarke

The existence of the
vast ocean is the main
defining characteristic
of our planet, making
earth unique in the
solar system and the
only Blue Planet.
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Carbon Cycle

Critical Role of the Oceans
and ocean ecosystems in maintaining our climate
• Out of all the biological carbon (or green carbon)
captured in the world, over half (55%) is captured by
marine living organisms(Falkowski et al., 2004; Arrigo, 2005; González,
et al., 2008; Bowler, 2009; Simon et al., 2009).
• Maintaining or improving the ability of forests and
oceans to absorb and bury CO2 is a crucial aspect of
climate change mitigation.
• The contribution of forests in sequestering carbon is
well known and is supported by relevant financial
mechanisms.
• In contrast, the critical role of the oceans has been
overlooked.
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Current Carbon Stocks in Oceans and
Coasts
• The oceans play a hugely important part in both the
organic and inorganic parts of the carbon cycle. But
the uptake capacity of oceans and coasts is both
finite and vulnerable.
– Some 93% of the earth’s carbon dioxide – 40,000 Gt CO2 – is stored in
the oceans.
– Oceans cycle about 90 Gt of CO2 /yr and remove over 30% of the
carbon released to the atmosphere.
– contain dissolved carbon about fifty times as much inorganic carbon as
is found in the atmosphere, as a complex mixture of dissolved carbon
dioxide, carbonic acid and carbonates(Raven and Falkowski, 1999).

• Continued..

Current Carbon Stocks in Oceans and
Coasts
• Coastal wetlands have the potential to accumulate
carbon at high rates over long time periods because
they continuously accrete and bury organic-rich
sediments.
– Globally, mangroves accumulate around 0.038 Gt C per
yearChmura et al. (2003) suggests that they sequester carbon
faster than terrestrial forests(Suratman 2008).
– About 95% to 99% of total carbon stocks of saltmarsh and
seagrass ecosystems are stored in the soils beneath.
– In mangrove systems, 50% to 90% of the total carbon stock
is in the soil; the rest is in living biomass.
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Global averages for
carbon pools
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• mangroves, saltmarsh and seagrass
sequestration rates are similar, but
can vary greatly within each habitat
type.
• Mangroves and saltmarsh average
between 6 and 8 tonnes of CO2 eq per
hectare per year
• Seagrass are estimated at a rate of
around 4 tonnes of CO2 eq per
hectare per year.
• These rates are about two to four
times greater than global rates
observed in mature tropical forests
(1.8–2.7 t CO2 eq per hectare per year).
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Coral Triangle Map

Degradation of Coastal Areas
• Similarly to terrestrial ecosystems, in the coastal zone,
landuse change has lead to high levels of CO2 emissions(McCleod,
et al 2011).
• The draining, conversion or destruction of coastal ecosystems
for other uses can disrupt the carbon sequestration by coastal
ecosystems and may switch these ecosystems from being net
sinks to net sources of carbon
• converting mangrove forests to aquaculture ponds could
result in the release of 150 t C/ha/yr from the removal of the
mangroves and 750 t C/ha/yr from the exposure of mangrove
sediments that have been accumulating carbon for millennia.
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Mangrove loss Rates
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The Manado Declaration (WOC, 2009)
• Recognizing that healthy and productive coastal
ecosystems, already increasingly stressed by landbased sources of pollution, coastal development, and
habitat destruction, have a growing role in mitigating
the effects of climate change on coastal communities
and economies in the near term.
• We stress the need for sustainable management of
coastal and marine ecosystems, including
mangrove, wetland, seagrass, and coral reefs, as
protective and productive buffer zones that deliver
valuable ecosystem goods and services that have
significant potential for addressing the adverse effects
of climate change.

WWF Programme
•
•

•
•

•

WWF believes that healthy marine and coastal ecosystems are critical for
food security and livelihoods of people in Indonesia.
The scientists provide enough evidence of that and the dependence of
coastal communities and the seafood consumption and the trade by
Indonesian society and other markets around the world has supported
food security and livelihoods.
WWF also believes that healthy marine and coastal ecosystems are critical
to support adaptation to the impacts of climate change.
WWF has a strong global agenda on mitigation of climate change, and in
Indonesia, WWF works with the Indonesian government to support
mitigation efforts and in support of a growing awareness in Indonesian
society about the importance of mitigation of climate change.
WWF also supports adaptation strategies in order to strengthen the
resilience of coastal and marine ecosystems against impacts of climate
change.
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Kader konservasi dan guru lingkungan hidup di SD Naskat Ohoiren, Kei Kecil
Barat, Maluku Tenggara, Provinsi Maluku

• WWF works with government and scientists and communities and
private sector on various adaptation strategies, one being
protection of critical marine and coastal ecosystems such as coral
reefs mangroves and seagrass beds.
• A network of protected areas, together with transforming
unsustainable fishing practices and reduction of overfishing fleet
capacity combined our approach to climate change adaptation in
Indonesia.
• WWF learns from the scientists that 30% of coastal and marine
ecosystems must be under protected area management status and
finds that there is still insufficient area protected in Indonesia to
support adaptation to climate change and sustainable food security
and sustainable livelihoods.
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WWF and Blue Carbon
•
•

•

•

part of the challenge to protect and better manage large parts of
Indonesia’s productive and important marine and coastal ecosystems is
related to lack of funding being allocated to these strategies.
blue carbon is seen as one of the possible opportunities to add more
financial resources to the required funding from National and district
governments for the implementation of more well managed protected
areas in key productive marine and coastal ecosystems.
if designed well, blue carbon can contribute some important resources to
the management of some key ecosystems, that will enhance the resilience
of the ecosystems to climate change impacts, but importantly also, that
will hence continue to support productivity of fish and other seafood, for
Indonesian needs of local consumption and trade.
WWF is much interested to work with government, scientists and other
partners on progressing the understanding of the potential to develop
blue carbon projects in Indonesia, and particularly with regards to the
productive and extensive mangrove areas in eastern
Indonesia, particularly in Bintuni Bay.
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