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The coastal vegetation ecosystems disproportionately for their substantial contribution to
global carbon sequestration (Ocean carbon sink).

e Coastal ecosystems, like tropical forests and peatlands, serve as examples of how
nature can be used to strengthen climate change mitigation initiatives.

C Tidal Marshes Q> C Mangroves Q> C Seagrasses Q>
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e |t play an important role in capturing, transforming,_ and storing CO2 in the atmosphere
into coastal sediments, displacing organic carbon from the coastal zone to the

offshores and the ocean.
Mangroves also help in preventing_storms,_ hurricanes,_coastal

erosion, and tidal waves.

Threats

@ By natural and anthropogenic activities such as
urbanization, pollution, aquaculture and tourism, and
overexploitation of timber, fish, crustaceans and shellfish

@ Approximately 50% of the world’s mangrove forests

have disappedred over the past 50 years

Source: Choudhary et al, 2024
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Mangroves
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Mangroves are among the most carbon-rich ecosystems in the tropics. Mangroves
account for approximately 3% of carbon sequestered by the world’s tropical forests.

e Simple scaling up of the mean carbon burial rate equates to a globdl ole[delelp
sequestration rate of 13.53 Gt year -1. '
e Potential for significant GHG emissions if the high per-hectare carbon stocks of

mangroves-are-disturbed.
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,_ & Clelglgle] - Losses of mangroves lead to dramatic
Conversion to industrial . changes in soil chemistry and usually
estates/aquaculture ~ resultin rapid emission rates of GHGs,

| Chqngés in drainage pattern’sl _ especially CO2.

(Source: Alongi, 2012)
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Community-based Funding Support and Mangroves
Conservation Policy Integration Restoration

e Community-based e Demand for carbon e Serves as a strategy to

marine and coastal credits that can be protect the

management makes obtained through ecosystem’s economic

significant for the targeted restoration benefits as well as its

preservation projects ecological functions

e VVarious marine Potential to create Including environmental

managed zones in the national blue carbon mitigation, responsible

Pacific Islands region prrograms which will utilization of mangrove
now_span over 30,000 help reduce climate products, habitat, and
km2. change in the world. coastal food sources

(Source: Choudhary et al, 2024)
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Case Study: Futian Mangrove reserve in Shenzhen

e The primary carbon pools monitored were aboveground biomass, underground biomass,
and soil organic carbon pools, excluding dead wood and litter carbon pools
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:gfg Carbon Benefits of Futian Reserve

e The carbon density in the Fution National
Mangrove Nature Reserve was 416.362 =+
5579 tCO2e/ha in 2020.

e Biomass carbon storage increased from
33,927.996 tCO2e in 2017 to 5248243 tCO2e
in 2020.

e It showed a carbon benefit of 3.87 tC0O2e/ha.q,

1.8 times greater than a large-scale project in
Zhanjiang.

(Source: Li et al,, 2025)
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e Blue carbon ecosystem can be referred as Mangroves, tidal marshes,_ and seagrasses

that they accommodate large carbon stocks, enable long-term carbon storage, have

the capacity to control greenhouse gas emissions and possess the potential to reduce
the rise in atmospheric CO2 levels.

e Mangroves play an important role in capturing, transforming, and storing CO2 in the
atmosphere into coastal sediments for a long time, displacing organic carbon from the
coastal zone to the offshores and the ocean.

e The mitigation of mangroves may be included in efforts to establish a worldwide
market opportunity for Reduced Emissions from Deforestation and Degradation
(REDD+2), for example: Community-based conservation, Funding support and policy
integration, and Mangroves restoration.



B ***

* *

* *

* *
) * 4 K
HEls stands for Higher Education Institutions the European Union

References

Alongi, D. M. (2012). Carbon sequestration in mangrove forests. Carbon Management, 3(3),
313—-322. https://doi.org/10.4155/cmt.12.20

Choudhary, B, Dhar, V., & Pawase, A. S. (2024). Blue carbon and the role of mangroves in
carbon sequestration: Its mechanisms, estimation, human impacts and
conservation strategies for economic incentives. Journal of Sea Research, 199,
102504-102504. https://doi.org/10.1016/j.seares.2024.102504

Li, P, Xiong, Y., Lu, B, Hu, B, Wu, S., Duan, L., & Zhang, H. (2025). Carbon Credit Assessment for
Mangrove Conservation: A Detailed Study of Futian Mangrove Reserve in Shenzhen.
Marine Environmental Research, 210, 107255-10725b5.
https://doi.org/10.1016/j.marenvres.2025.107255




o)
SustainaBlue

HEIs stands for Higher Education Institutions

THANK YOU

ASSOC. PROF. DR MAHADI MOHAMMAD

@ +6012-472 2912

©® mahadi@usm.my

Funded by the European Union. Views and opinions expressed are however those
of the author(s) only and do not necessarily reflect those of the European Union
or the European Education and Culture Executive Agency (EACEA). Neither the
European Union nor EACEA can be held responsible for them.
Project: 101129136 — SustainaBlue — ERASMUS-EDU-2023-CBHE

Co-funded by
the European Union




	Cover Pages of Slides
	Module 4.3: Blue Carbon Sequestration
	Cover Pages of Slides

