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Abstract

The blue carbon ecosystems possess the potential to mitigate climate change impacts,

support adaptation, assist in reaching the national and global net-zero goals, and secure

social, economic, and environmental outcomes through sequestering and storing carbon

in sediments. The marine environment along the Red Sea coast of Egypt is distinguished

by a high biodiversity with key marine ecosystems such as seagrasses meadows, coral

reefs, and mangroves that can play a role in blue carbon ecosystems. To understand the

capacity of the seagrasses to store carbon, this study aims at quantifying the vertical

distribution of the organic carbon density (OCD) and the carbon sequestration potential

(CSR) and evaluate the economic feasibility of seagrasses vegetation as a tool for
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mitigating climate change. Two sediment cores were sampled from vegetated areas

(inhabited with seagrasses species: Thalassia hemprichii) and one core from a non-

vegetated area (for comparison) from three nearshore locations within Wadi El Gemal

Protected Area, Red Sea Egypt. The OCD in the vegetated areas increased with depth and

showed higher capacities of carbon storage compared to the non-vegetated area. The

overall calculated CSR for seagrasses in Wadi El-Gemal is 341.65 g C m−2 yr−1. These

findings support the key role of seagrasses to mitigate climate change through CO2

sequestration and return an equivalent of 6,000 to 11,000 USD per year for every 100

hectares in monetary value. This highlights the importance of the conservation and

restoration of seagrasses along the Red Sea coast and the potential of blue carbon finance

that can be leveraged to meet national-level climate mitigation strategies and policies in

Egypt.

Graphical Abstract

8/8/25, 4:46 PM Climate change mitigation strategy through blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt | Mitigation and Adapt…

https://link.springer.com/article/10.1007/s11027-024-10150-4 2/17



 This is a preview of subscription content, log in via an institution  to check

access.

Access this article

Log in via an institution

8/8/25, 4:46 PM Climate change mitigation strategy through blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt | Mitigation and Adapt…

https://link.springer.com/article/10.1007/s11027-024-10150-4 3/17

https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs11027-024-10150-4
https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs11027-024-10150-4


Subscribe and save

Springer+ from €37.37 /Month

Buy Now

Price includes VAT (Sudan)

Instant access to the full article PDF.

Institutional subscriptions 

Similar content being viewed by others

Starting from 10 chapters or articles per month

Access and download chapters and articles from more than 300k books and 2,500

journals

Cancel anytime

View plans 

Buy article PDF 39,95 €

Blue Carbon Storage in

Tropical Seagrass

Meadows Relates to

Carbonate Stock…

Article Open access

10 July 2017

Carbon stocks and

accumulation rates in

Red Sea seagrass

meadows

Article Open access

09 October 2018

Management approach

matters: meeting

seagrass recovery and

carbon mitigation goals

Article Open access

03 May 2025

8/8/25, 4:46 PM Climate change mitigation strategy through blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt | Mitigation and Adapt…

https://link.springer.com/article/10.1007/s11027-024-10150-4 4/17

https://www.springernature.com/gp/librarians/licensing/agc/journals
https://www.springernature.com/gp/librarians/licensing/agc/journals
https://link.springer.com/product/springer-plus
https://link.springer.com/10.1007/s10021-017-0170-8?fromPaywallRec=true
https://link.springer.com/10.1007/s10021-017-0170-8?fromPaywallRec=true
https://link.springer.com/10.1007/s10021-017-0170-8?fromPaywallRec=true
https://link.springer.com/10.1007/s10021-017-0170-8?fromPaywallRec=true
https://link.springer.com/10.1007/s10021-017-0170-8?fromPaywallRec=true
https://link.springer.com/10.1038/s41598-018-33182-8?fromPaywallRec=true
https://link.springer.com/10.1038/s41598-018-33182-8?fromPaywallRec=true
https://link.springer.com/10.1038/s41598-018-33182-8?fromPaywallRec=true
https://link.springer.com/10.1038/s41598-018-33182-8?fromPaywallRec=true
https://link.springer.com/10.1038/s44183-025-00111-y?fromPaywallRec=true
https://link.springer.com/10.1038/s44183-025-00111-y?fromPaywallRec=true
https://link.springer.com/10.1038/s44183-025-00111-y?fromPaywallRec=true
https://link.springer.com/10.1038/s44183-025-00111-y?fromPaywallRec=true


Explore related subjects
Discover the latest articles and news from researchers in related subjects, suggested using

machine learning.

Climate Change Mitigation Coastal Sciences Coral Reefs

Environmental Sciences Environmental Communication

Environmental Studies

Data availability

All data generated or analysed during this study are included in this published article.

References

Abu-Hilal AH (1994) Effect of depositional environment and sources of pollution on

uranium concentration in sediment, coral, algae and seagrass species from the Gulf of

Aqaba (Red Sea). Mar Poll Bull 28(2):81–88. https://doi.org/10.1016/0025-

326X(94)90543-6

Article CAS Google Scholar

Alongi DM (2020) Global significance of mangrove blue carbon in climate change

mitigation (Ver. 1). Sci 2:57. https://doi.org/10.3390/sci2030057

Article Google Scholar

Alongi DM, Mukhopadhyay SK (2015) Contribution of mangroves to coastal carbon

cycling in low latitude seas. Agric for Meteorol 213:266–272.

https://doi.org/10.1016/j.agrformet.2014.10.005

8/8/25, 4:46 PM Climate change mitigation strategy through blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt | Mitigation and Adapt…

https://link.springer.com/article/10.1007/s11027-024-10150-4 5/17

https://link.springer.com/subjects/climate-change-mitigation
https://link.springer.com/subjects/coastal-sciences
https://link.springer.com/subjects/coral-reefs
https://link.springer.com/subjects/environmental-sciences
https://link.springer.com/subjects/environmental-communication
https://link.springer.com/subjects/environmental-studies
https://doi.org/10.1016/0025-326X(94)90543-6
https://doi.org/10.1016/0025-326X(94)90543-6
https://doi.org/10.1016%2F0025-326X%2894%2990543-6
https://link.springer.com/articles/cas-redirect/1:CAS:528:DyaK2cXisl2nsbc%3D
http://scholar.google.com/scholar_lookup?&title=Effect%20of%20depositional%20environment%20and%20sources%20of%20pollution%20on%20uranium%20concentration%20in%20sediment%2C%20coral%2C%20algae%20and%20seagrass%20species%20from%20the%20Gulf%20of%20Aqaba%20%28Red%20Sea%29&journal=Mar%20Poll%20Bull&doi=10.1016%2F0025-326X%2894%2990543-6&volume=28&issue=2&pages=81-88&publication_year=1994&author=Abu-Hilal%2CAH
https://doi.org/10.3390/sci2030057
https://doi.org/10.3390%2Fsci2030057
http://scholar.google.com/scholar_lookup?&title=Global%20significance%20of%20mangrove%20blue%20carbon%20in%20climate%20change%20mitigation%20%28Ver.%201%29&journal=Sci&doi=10.3390%2Fsci2030057&volume=2&publication_year=2020&author=Alongi%2CDM
https://doi.org/10.1016/j.agrformet.2014.10.005


Article Google Scholar

Alongi D (2018) Seagrass Meadows in Blue Carbon Coastal Sequestration for Climate

Change Mitigation [Alongi D (ed)]. pp 37–51. Springer Cham.

https://doi.org/10.1007/978-3-319-91698-9

Ammar MSA, Mahmoud MA (2006) Effect of physico-chemical factors and human

impacts on coral distribution at Tobia Kebir and Sharm El Loly, Red Sea. Egypt Egypt J

Aquat Res 32:184–197

Google Scholar

Bourque AS, Fourqurean JW (2014) Effects of common seagrass restoration methods on

ecosystem structure in subtropical seagrass meadows. Mar Environ Res 97:67–78.

https://doi.org/10.1016/j.marenvres.2014.03.001

Article CAS Google Scholar

Bravo F, Bravo-Oviedo A, Diaz-Balteiro L (2008) Carbon sequestration in Spanish

Mediterranean forests under two management alternatives: A modeling approach. Eur J

for Res 127:225–234. https://doi.org/10.1007/s10342-007-0198-y

Article Google Scholar

Bryan T, Virdin J, Vegh T et al (2020) Blue carbon conservation in West Africa: a first

assessment of feasibility. J Coast Conserv 24. https://doi.org/10.1007/s11852-019-00722-

x

Crossland CJ, Hatcher BG, Smith SV (1991) Role of coral reefs in global ocean production.

Coral Reefs 10:55–64. https://doi.org/10.1007/BF00571824

Article Google Scholar

8/8/25, 4:46 PM Climate change mitigation strategy through blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt | Mitigation and Adapt…

https://link.springer.com/article/10.1007/s11027-024-10150-4 6/17

https://doi.org/10.1016%2Fj.agrformet.2014.10.005
http://scholar.google.com/scholar_lookup?&title=Contribution%20of%20mangroves%20to%20coastal%20carbon%20cycling%20in%20low%20latitude%20seas&journal=Agric%20for%20Meteorol&doi=10.1016%2Fj.agrformet.2014.10.005&volume=213&pages=266-272&publication_year=2015&author=Alongi%2CDM&author=Mukhopadhyay%2CSK
https://doi.org/10.1007/978-3-319-91698-9
http://scholar.google.com/scholar_lookup?&title=Effect%20of%20physico-chemical%20factors%20and%20human%20impacts%20on%20coral%20distribution%20at%20Tobia%20Kebir%20and%20Sharm%20El%20Loly%2C%20Red%20Sea&journal=Egypt%20Egypt%20J%20Aquat%20Res&volume=32&pages=184-197&publication_year=2006&author=Ammar%2CMSA&author=Mahmoud%2CMA
https://doi.org/10.1016/j.marenvres.2014.03.001
https://doi.org/10.1016%2Fj.marenvres.2014.03.001
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC2cXkvV2ltLw%3D
http://scholar.google.com/scholar_lookup?&title=Effects%20of%20common%20seagrass%20restoration%20methods%20on%20ecosystem%20structure%20in%20subtropical%20seagrass%20meadows&journal=Mar%20Environ%20Res&doi=10.1016%2Fj.marenvres.2014.03.001&volume=97&pages=67-78&publication_year=2014&author=Bourque%2CAS&author=Fourqurean%2CJW
https://doi.org/10.1007/s10342-007-0198-y
https://link.springer.com/doi/10.1007/s10342-007-0198-y
http://scholar.google.com/scholar_lookup?&title=Carbon%20sequestration%20in%20Spanish%20Mediterranean%20forests%20under%20two%20management%20alternatives%3A%20A%20modeling%20approach&journal=Eur%20J%20for%20Res&doi=10.1007%2Fs10342-007-0198-y&volume=127&pages=225-234&publication_year=2008&author=Bravo%2CF&author=Bravo-Oviedo%2CA&author=Diaz-Balteiro%2CL
https://doi.org/10.1007/s11852-019-00722-x
https://doi.org/10.1007/s11852-019-00722-x
https://doi.org/10.1007/BF00571824
https://link.springer.com/doi/10.1007/BF00571824
http://scholar.google.com/scholar_lookup?&title=Role%20of%20coral%20reefs%20in%20global%20ocean%20production&journal=Coral%20Reefs&doi=10.1007%2FBF00571824&volume=10&pages=55-64&publication_year=1991&author=Crossland%2CCJ&author=Hatcher%2CBG&author=Smith%2CSV


Cuellar-Martinez T, Ruiz-Fernández AC, Sanchez-Cabeza JA et al (2020) Temporal

records of organic carbon stocks and burial rates in Mexican blue carbon coastal

ecosystems throughout the Anthropocene. Glob Planet Change 192(5):103215.

https://doi.org/10.1016/j.gloplacha.2020.103215

Duarte CM, Losada IJ, Hendriks IE et al (2013) The role of coastal plant communities for

climate change mitigation and adaptation. Nat Clim Chang 3:961–968

Article CAS Google Scholar

EEAA (2018) Egypt State of the Environment 2017 (in arabic). Egyptian Environmental

Affairs Agency (EEAA), Ministry of Environmental Affairs, Egypt

El Shaffai A, Hanafy M, Gab-Alla AAA (2011) Distribution, abundance and species

composition of seagrasses in Wadi El Gemal National Park, Red Sea, Egypt. Indian J Appl

Res 4(3):1–9. https://doi.org/10.15373/2249555X/MAR2014/161

Article Google Scholar

El Shaffai A (2011) Field Guide to Seagrasses of the Red Sea. In: Rouphael A, Abdulla A

(Eds) International Union for the Conservation of Nature (IUCN) and Total Foundation.

pp56. ISBN: 9782-8317-1414-1

El-Hussieny SA, Ismail IM (2015) Role of Avicennia marina (Forssk) Vierh of South

Sinai, Egypt in Atmospheric CO 2 Sequestration. Int J Sci Res 6:2319–7064.

https://doi.org/10.21275/ART20171097

Article Google Scholar

Elmagd KA, Emam A (2013) Geomorphology and drainage network of Ras Banas

Peninsula, Egyptian Red Sea coast: a model of coastal threshold. Arab J Geosci 6:4035–

4044. https://doi.org/10.1007/s12517-012-0660-0

8/8/25, 4:46 PM Climate change mitigation strategy through blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt | Mitigation and Adapt…

https://link.springer.com/article/10.1007/s11027-024-10150-4 7/17

https://doi.org/10.1016/j.gloplacha.2020.103215
https://doi.org/10.1038%2Fnclimate1970
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC3sXhs1yktrrP
http://scholar.google.com/scholar_lookup?&title=The%20role%20of%20coastal%20plant%20communities%20for%20climate%20change%20mitigation%20and%20adaptation&journal=Nat%20Clim%20Chang&doi=10.1038%2Fnclimate1970&volume=3&pages=961-968&publication_year=2013&author=Duarte%2CCM&author=Losada%2CIJ&author=Hendriks%2CIE
https://doi.org/10.15373/2249555X/MAR2014/161
https://doi.org/10.15373%2F2249555X%2FMAR2014%2F161
http://scholar.google.com/scholar_lookup?&title=Distribution%2C%20abundance%20and%20species%20composition%20of%20seagrasses%20in%20Wadi%20El%20Gemal%20National%20Park%2C%20Red%20Sea%2C%20Egypt&journal=Indian%20J%20Appl%20Res&doi=10.15373%2F2249555X%2FMAR2014%2F161&volume=4&issue=3&pages=1-9&publication_year=2011&author=Shaffai%2CA&author=Hanafy%2CM&author=Gab-Alla%2CAAA
https://doi.org/10.21275/ART20171097
https://doi.org/10.21275%2FART20171097
http://scholar.google.com/scholar_lookup?&title=Role%20of%20Avicennia%20marina%20%28Forssk%29%20Vierh%20of%20South%20Sinai%2C%20Egypt%20in%20Atmospheric%20CO%202%20Sequestration&journal=Int%20J%20Sci%20Res&doi=10.21275%2FART20171097&volume=6&pages=2319-7064&publication_year=2015&author=El-Hussieny%2CSA&author=Ismail%2CIM
https://doi.org/10.1007/s12517-012-0660-0


Article Google Scholar

Evrendilek F, Berberoglu S, Taskinsu-Meydan S, Yilmaz E (2006) Quantifying carbon

budgets of conifer Mediterranean forest ecosystems, Turkey. Environ Monit Assess

119:527–543. https://doi.org/10.1007/s10661-005-9041-4

Article CAS Google Scholar

Fariñas-Franco JM, Roberts D (2014) Early faunal successional patterns in artificial reefs

used for restoration of impacted biogenic habitats. Hydrobiologia 727:75–94.

https://doi.org/10.1007/s10750-013-1788-y

Article CAS Google Scholar

Ferrer-Gallego PP, Boisset F (2015) Typification of the Indo-Pacific seagrass Thalassia

hemprichii (Hydrocharitaceae). Taxon 64:350–354. https://doi.org/10.12705/642.10

Article Google Scholar

Folk RL, Ward WC (1957) Brazos River bar [Texas]; a study in the significance of grain

size parameters. J Sediment Res 27:3–26. https://doi.org/10.1306/74D70646-2B21-

11D7-8648000102C1865D

Article Google Scholar

Fourqurean JW, Duarte CM, Kennedy H et al (2012) Seagrass ecosystems as a globally

significant carbon stock. Nat Geosci 5:505–509

Article CAS Google Scholar

Garcias-Bonet N, Delgado-Huertas A, Carrillo-de-Albornoz P, Anton A, Almahasheer H,

Marbà N, Hendriks IE, Krause-Jensen D, Duarte CM (2019) Carbon and Nitrogen

Concentrations, Stocks, and Isotopic Compositions in Red Sea Seagrass and Mangrove

Sediments. Front Mar Sci 6:267. https://doi.org/10.3389/fmars.2019.00267

8/8/25, 4:46 PM Climate change mitigation strategy through blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt | Mitigation and Adapt…

https://link.springer.com/article/10.1007/s11027-024-10150-4 8/17

https://link.springer.com/doi/10.1007/s12517-012-0660-0
http://scholar.google.com/scholar_lookup?&title=Geomorphology%20and%20drainage%20network%20of%20Ras%20Banas%20Peninsula%2C%20Egyptian%20Red%20Sea%20coast%3A%20a%20model%20of%20coastal%20threshold&journal=Arab%20J%20Geosci&doi=10.1007%2Fs12517-012-0660-0&volume=6&pages=4035-4044&publication_year=2013&author=Elmagd%2CKA&author=Emam%2CA
https://doi.org/10.1007/s10661-005-9041-4
https://link.springer.com/doi/10.1007/s10661-005-9041-4
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BD28XnslKqt7g%3D
http://scholar.google.com/scholar_lookup?&title=Quantifying%20carbon%20budgets%20of%20conifer%20Mediterranean%20forest%20ecosystems%2C%20Turkey&journal=Environ%20Monit%20Assess&doi=10.1007%2Fs10661-005-9041-4&volume=119&pages=527-543&publication_year=2006&author=Evrendilek%2CF&author=Berberoglu%2CS&author=Taskinsu-Meydan%2CS&author=Yilmaz%2CE
https://doi.org/10.1007/s10750-013-1788-y
https://link.springer.com/doi/10.1007/s10750-013-1788-y
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC3sXhvFyqtrvM
http://scholar.google.com/scholar_lookup?&title=Early%20faunal%20successional%20patterns%20in%20artificial%20reefs%20used%20for%20restoration%20of%20impacted%20biogenic%20habitats&journal=Hydrobiologia&doi=10.1007%2Fs10750-013-1788-y&volume=727&pages=75-94&publication_year=2014&author=Fari%C3%B1as-Franco%2CJM&author=Roberts%2CD
https://doi.org/10.12705/642.10
https://doi.org/10.12705%2F642.10
http://scholar.google.com/scholar_lookup?&title=Typification%20of%20the%20Indo-Pacific%20seagrass%20Thalassia%20hemprichii%20%28Hydrocharitaceae%29&journal=Taxon&doi=10.12705%2F642.10&volume=64&pages=350-354&publication_year=2015&author=Ferrer-Gallego%2CPP&author=Boisset%2CF
https://doi.org/10.1306/74D70646-2B21-11D7-8648000102C1865D
https://doi.org/10.1306/74D70646-2B21-11D7-8648000102C1865D
https://doi.org/10.1306%2F74D70646-2B21-11D7-8648000102C1865D
http://scholar.google.com/scholar_lookup?&title=Brazos%20River%20bar%20%5BTexas%5D%3B%20a%20study%20in%20the%20significance%20of%20grain%20size%20parameters&journal=J%20Sediment%20Res&doi=10.1306%2F74D70646-2B21-11D7-8648000102C1865D&volume=27&pages=3-26&publication_year=1957&author=Folk%2CRL&author=Ward%2CWC
https://doi.org/10.1038%2Fngeo1477
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC38XntF2msbg%3D
http://scholar.google.com/scholar_lookup?&title=Seagrass%20ecosystems%20as%20a%20globally%20significant%20carbon%20stock&journal=Nat%20Geosci&doi=10.1038%2Fngeo1477&volume=5&pages=505-509&publication_year=2012&author=Fourqurean%2CJW&author=Duarte%2CCM&author=Kennedy%2CH
https://doi.org/10.3389/fmars.2019.00267


Article Google Scholar

Geneid YAH (2009) Distribution of seagrass species along the Egyptian Red Sea Coast.

Egypt J Aquat Res 35(1):58–68

Google Scholar

Grace J, José JS, Meir P et al (2006) Productivity and carbon fluxes of tropical savannas. J

Biogeogr 33:387–400. https://doi.org/10.1111/j.1365-2699.2005.01448.x

Article Google Scholar

Grey A, Costeira R, Lorenzo E et al (2023) Geochemical properties of blue carbon

sediments through an elevation gradient: study of an anthropogenically impacted

coastal lagoon. Biogeochemistry 162:381–408. https://doi.org/10.1007/s10533-022-

00974-0

Article CAS Google Scholar

Griscom BW, Adams J, Ellis PW et al (2017) Natural climate solutions. Proc Natl Acad Sci

U S A 114:11645–11650. https://doi.org/10.1073/pnas.1710465114

Article CAS Google Scholar

Harahap ZA, Khairunnisa, Susetya IE, Rahayu YP (2021) Estimation of carbon stock in

seagrass communities in Central Tapanuli. IOP Conf Ser Earth Environ Sci 944:0–10.

https://doi.org/10.1088/1755-1315/944/1/0120644

Article Google Scholar

Herr D, Landis E (2014) Coastal blue carbon ecosystems. Natl Wetl Newsl 36:5–7

Google Scholar

8/8/25, 4:46 PM Climate change mitigation strategy through blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt | Mitigation and Adapt…

https://link.springer.com/article/10.1007/s11027-024-10150-4 9/17

https://doi.org/10.3389%2Ffmars.2019.00267
http://scholar.google.com/scholar_lookup?&title=Carbon%20and%20Nitrogen%20Concentrations%2C%20Stocks%2C%20and%20Isotopic%20Compositions%20in%20Red%20Sea%20Seagrass%20and%20Mangrove%20Sediments&journal=Front%20Mar%20Sci&doi=10.3389%2Ffmars.2019.00267&volume=6&publication_year=2019&author=Garcias-Bonet%2CN&author=Delgado-Huertas%2CA&author=Carrillo-de-Albornoz%2CP&author=Anton%2CA&author=Almahasheer%2CH&author=Marb%C3%A0%2CN&author=Hendriks%2CIE&author=Krause-Jensen%2CD&author=Duarte%2CCM
http://scholar.google.com/scholar_lookup?&title=Distribution%20of%20seagrass%20species%20along%20the%20Egyptian%20Red%20Sea%20Coast&journal=Egypt%20J%20Aquat%20Res&volume=35&issue=1&pages=58-68&publication_year=2009&author=Geneid%2CYAH
https://doi.org/10.1111/j.1365-2699.2005.01448.x
https://doi.org/10.1111%2Fj.1365-2699.2005.01448.x
http://scholar.google.com/scholar_lookup?&title=Productivity%20and%20carbon%20fluxes%20of%20tropical%20savannas&journal=J%20Biogeogr&doi=10.1111%2Fj.1365-2699.2005.01448.x&volume=33&pages=387-400&publication_year=2006&author=Grace%2CJ&author=Jos%C3%A9%2CJS&author=Meir%2CP
https://doi.org/10.1007/s10533-022-00974-0
https://doi.org/10.1007/s10533-022-00974-0
https://link.springer.com/doi/10.1007/s10533-022-00974-0
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BB3sXivFWgur8%3D
http://scholar.google.com/scholar_lookup?&title=Geochemical%20properties%20of%20blue%20carbon%20sediments%20through%20an%20elevation%20gradient%3A%20study%20of%20an%20anthropogenically%20impacted%20coastal%20lagoon&journal=Biogeochemistry&doi=10.1007%2Fs10533-022-00974-0&volume=162&pages=381-408&publication_year=2023&author=Grey%2CA&author=Costeira%2CR&author=Lorenzo%2CE
https://doi.org/10.1073/pnas.1710465114
https://doi.org/10.1073%2Fpnas.1710465114
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC2sXhs1KhurjM
http://scholar.google.com/scholar_lookup?&title=Natural%20climate%20solutions&journal=Proc%20Natl%20Acad%20Sci%20U%20S%20A&doi=10.1073%2Fpnas.1710465114&volume=114&pages=11645-11650&publication_year=2017&author=Griscom%2CBW&author=Adams%2CJ&author=Ellis%2CPW
https://doi.org/10.1088/1755-1315/944/1/0120644
https://doi.org/10.1088%2F1755-1315%2F944%2F1%2F0120644
http://scholar.google.com/scholar_lookup?&title=Estimation%20of%20carbon%20stock%20in%20seagrass%20communities%20in%20Central%20Tapanuli&journal=IOP%20Conf%20Ser%20Earth%20Environ%20Sci&doi=10.1088%2F1755-1315%2F944%2F1%2F0120644&volume=944&pages=0-10&publication_year=2021&author=Harahap%2CZA&author=Khairunnisa%2C&author=Susetya%2CIE&author=Rahayu%2CYP
http://scholar.google.com/scholar_lookup?&title=Coastal%20blue%20carbon%20ecosystems&journal=Natl%20Wetl%20Newsl&volume=36&pages=5-7&publication_year=2014&author=Herr%2CD&author=Landis%2CE


Howard J, Hoyt S, Isensee K, Telszewski M, Pidgeon E eds (2014) Coastal blue carbon :

methods for assessing carbon stocks and emissions factors in mangroves, tidal salt

marshes, and seagrasses. Arlington, VA, USA: Conservation International,

Intergovernmental Oceanographic Commission of UNESCO, International Union for

Conservation of Nature. pp 180

IPCC (2022) Summary for Policymakers [H.-O. Pörtner, D.C. Roberts, et al (eds.)]. In:

Climate Change 2022: Impacts, adaptation, and vulnerability. Contribution of working

group II to the sixth assessment report of the intergovernmental panel on climate

change [H.-O. Pörtner, D.C. Roberts, et al (eds.)]. Cambridge University Press,

Cambridge, UK and New York, NY, USA, pp 3–33,

https://doi.org/10.1017/9781009325844.001

Kinsey DW, Hopley D (1991) The significance of coral reefs as global carbon sinks-

response to Greenhouse. Glob Planet Change 3:363–377. https://doi.org/10.1016/0921-

8181(91)90117-F

Article Google Scholar

Lavery PS, Mateo MÁ, Serrano O, Rozaimi M (2013) Variability in the Carbon Storage of

Seagrass Habitats and Its Implications for Global Estimates of Blue Carbon Ecosystem

Service. PLoS One 8. https://doi.org/10.1371/journal.pone.0073748

Luisetti T, Jackson EL, Turner RK (2013) Valuing the European “coastal blue carbon”

storage benefit. Mar Pollut Bull 71:101–106.

https://doi.org/10.1016/j.marpolbul.2013.03.029

Article CAS Google Scholar

Macreadie PI, Anton A, Raven JA et al (2019) The future of Blue Carbon science. Nat

Commun 10:1–13. https://doi.org/10.1038/s41467-019-11693-w

Article CAS Google Scholar

8/8/25, 4:46 PM Climate change mitigation strategy through blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt | Mitigation and Adapt…

https://link.springer.com/article/10.1007/s11027-024-10150-4 10/17

https://doi.org/10.1017/9781009325844.001
https://doi.org/10.1016/0921-8181(91)90117-F
https://doi.org/10.1016/0921-8181(91)90117-F
https://doi.org/10.1016%2F0921-8181%2891%2990117-F
http://scholar.google.com/scholar_lookup?&title=The%20significance%20of%20coral%20reefs%20as%20global%20carbon%20sinks-%20response%20to%20Greenhouse&journal=Glob%20Planet%20Change&doi=10.1016%2F0921-8181%2891%2990117-F&volume=3&pages=363-377&publication_year=1991&author=Kinsey%2CDW&author=Hopley%2CD
https://doi.org/10.1371/journal.pone.0073748
https://doi.org/10.1016/j.marpolbul.2013.03.029
https://doi.org/10.1016%2Fj.marpolbul.2013.03.029
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC3sXmsFClt7k%3D
http://scholar.google.com/scholar_lookup?&title=Valuing%20the%20European%20%E2%80%9Ccoastal%20blue%20carbon%E2%80%9D%20storage%20benefit&journal=Mar%20Pollut%20Bull&doi=10.1016%2Fj.marpolbul.2013.03.029&volume=71&pages=101-106&publication_year=2013&author=Luisetti%2CT&author=Jackson%2CEL&author=Turner%2CRK
https://doi.org/10.1038/s41467-019-11693-w
https://doi.org/10.1038%2Fs41467-019-11693-w
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC1MXhslCgsrvE
http://scholar.google.com/scholar_lookup?&title=The%20future%20of%20Blue%20Carbon%20science&journal=Nat%20Commun&doi=10.1038%2Fs41467-019-11693-w&volume=10&pages=1-13&publication_year=2019&author=Macreadie%2CPI&author=Anton%2CA&author=Raven%2CJA


Madkour H, Abdelhalim MAK, El-Taher A (2013) Assessment of heavy metals

concentrations resulting natural inputs in Wadi El-Gemal surface sediments. Red Sea

Coast Life Sci 10(4):686–694

Google Scholar

Madkour H, Mansour AM et al (2020) Sedimentlogical studies of mangrove environment

at Hamata -Wadi El-Gemal Protected area, Red Sea Coast, Egypt. IJSRST 9(4):6787–

6800

Google Scholar

Mayer LM (1995) Sedimentary organic matter preservation: an assessment and

speculative synthesis-a comment. Mar Chem 49:123–126. https://doi.org/10.1016/0304-

4203(95)00011-F

Article CAS Google Scholar

McLeod E, Chmura GL, Bouillon S et al (2011) A blueprint for blue carbon: Toward an

improved understanding of the role of vegetated coastal habitats in sequestering CO2.

Front Ecol Environ 9:552–560

Article Google Scholar

Murray BC, Vegh T (2012) Incorporating blue carbon as a mitigation action under the

United Nations Framework Convention on Climate Change: technical issues to address.

report NI R 12-05. Durham, NC: nicholas institute for energy, environment &

sustainability, Duke University.

https://nicholasinstitute.duke.edu/environment/publications/naturalresources/blue-

carbon-unfccc

Olesen B, Marbà N, Duarte CM et al (2004) Recolonization dynamics in a mixed seagrass

meadow: The role of clonal versus sexual processes. Estuaries 27:770–780.

https://doi.org/10.1007/BF02912039

8/8/25, 4:46 PM Climate change mitigation strategy through blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt | Mitigation and Adapt…

https://link.springer.com/article/10.1007/s11027-024-10150-4 11/17

http://scholar.google.com/scholar_lookup?&title=Assessment%20of%20heavy%20metals%20concentrations%20resulting%20natural%20inputs%20in%20Wadi%20El-Gemal%20surface%20sediments&journal=Red%20Sea%20Coast%20Life%20Sci&volume=10&issue=4&pages=686-694&publication_year=2013&author=Madkour%2CH&author=Abdelhalim%2CMAK&author=El-Taher%2CA
http://scholar.google.com/scholar_lookup?&title=Sedimentlogical%20studies%20of%20mangrove%20environment%20at%20Hamata%20-Wadi%20El-Gemal%20Protected%20area%2C%20Red%20Sea%20Coast%2C%20Egypt&journal=IJSRST&volume=9&issue=4&pages=6787-6800&publication_year=2020&author=Madkour%2CH&author=Mansour%2CAM
https://doi.org/10.1016/0304-4203(95)00011-F
https://doi.org/10.1016/0304-4203(95)00011-F
https://doi.org/10.1016%2F0304-4203%2895%2900011-F
https://link.springer.com/articles/cas-redirect/1:CAS:528:DyaK2MXmtVyqsb0%3D
http://scholar.google.com/scholar_lookup?&title=Sedimentary%20organic%20matter%20preservation%3A%20an%20assessment%20and%20speculative%20synthesis-a%20comment&journal=Mar%20Chem&doi=10.1016%2F0304-4203%2895%2900011-F&volume=49&pages=123-126&publication_year=1995&author=Mayer%2CLM
https://doi.org/10.1890%2F110004
http://scholar.google.com/scholar_lookup?&title=A%20blueprint%20for%20blue%20carbon%3A%20Toward%20an%20improved%20understanding%20of%20the%20role%20of%20vegetated%20coastal%20habitats%20in%20sequestering%20CO2&journal=Front%20Ecol%20Environ&doi=10.1890%2F110004&volume=9&pages=552-560&publication_year=2011&author=McLeod%2CE&author=Chmura%2CGL&author=Bouillon%2CS
https://nicholasinstitute.duke.edu/environment/publications/naturalresources/blue-carbon-unfccc
https://nicholasinstitute.duke.edu/environment/publications/naturalresources/blue-carbon-unfccc
https://doi.org/10.1007/BF02912039


Article Google Scholar

Orth RJ, Lefcheck JS, McGlathery KS et al (2020) Restoration of seagrass habitat leads to

rapid recovery of coastal ecosystem services. Sci Adv 6:1–10.

https://doi.org/10.1126/sciadv.abc6434

Article CAS Google Scholar

Pendleton L, Donato DC, Murray BC et al (2012) Estimating Global “Blue Carbon”

emissions from conversion and degradation of vegetated coastal ecosystems. PLoS One 7.

https://doi.org/10.1371/journal.pone.0043542

Postlethwaite VR, McGowan AE, Kohfeld KE et al (2018) Low blue carbon storage in

eelgrass (Zostera marina) meadows on the Pacific Coast of Canada. PLoS ONE 13:1–18.

https://doi.org/10.1371/journal.pone.0198348

Article CAS Google Scholar

Potouroglou M, Bull JC, Krauss KW et al (2017) Measuring the role of seagrasses in

regulating sediment surface elevation. Sci Rep 7:1–11. https://doi.org/10.1038/s41598-

017-12354-y

Article CAS Google Scholar

Potouroglou M, Whitlock D, Milatovic L et al (2021) The sediment carbon stocks of

intertidal seagrass meadows in Scotland. Estuar Coast Shelf Sci 258.

https://doi.org/10.1016/j.ecss.2021.107442

Ricart AM, Pérez M, Romero J (2017) Landscape configuration modulates carbon storage

in seagrass sediments. Estuar Coast Shelf Sci 185:69–76.

https://doi.org/10.1016/j.ecss.2016.12.011

Article CAS Google Scholar

8/8/25, 4:46 PM Climate change mitigation strategy through blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt | Mitigation and Adapt…

https://link.springer.com/article/10.1007/s11027-024-10150-4 12/17

https://link.springer.com/doi/10.1007/BF02912039
http://scholar.google.com/scholar_lookup?&title=Recolonization%20dynamics%20in%20a%20mixed%20seagrass%20meadow%3A%20The%20role%20of%20clonal%20versus%20sexual%20processes&journal=Estuaries&doi=10.1007%2FBF02912039&volume=27&pages=770-780&publication_year=2004&author=Olesen%2CB&author=Marb%C3%A0%2CN&author=Duarte%2CCM
https://doi.org/10.1126/sciadv.abc6434
https://doi.org/10.1126%2Fsciadv.abc6434
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BB3cXitlajsLnI
http://scholar.google.com/scholar_lookup?&title=Restoration%20of%20seagrass%20habitat%20leads%20to%20rapid%20recovery%20of%20coastal%20ecosystem%20services&journal=Sci%20Adv&doi=10.1126%2Fsciadv.abc6434&volume=6&pages=1-10&publication_year=2020&author=Orth%2CRJ&author=Lefcheck%2CJS&author=McGlathery%2CKS
https://doi.org/10.1371/journal.pone.0043542
https://doi.org/10.1371/journal.pone.0198348
https://doi.org/10.1371%2Fjournal.pone.0198348
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC1cXhvVOmsr%2FK
http://scholar.google.com/scholar_lookup?&title=Low%20blue%20carbon%20storage%20in%20eelgrass%20%28Zostera%20marina%29%20meadows%20on%20the%20Pacific%20Coast%20of%20Canada&journal=PLoS%20ONE&doi=10.1371%2Fjournal.pone.0198348&volume=13&pages=1-18&publication_year=2018&author=Postlethwaite%2CVR&author=McGowan%2CAE&author=Kohfeld%2CKE
https://doi.org/10.1038/s41598-017-12354-y
https://doi.org/10.1038/s41598-017-12354-y
https://doi.org/10.1038%2Fs41598-017-12354-y
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC1cXhtl2ks7%2FP
http://scholar.google.com/scholar_lookup?&title=Measuring%20the%20role%20of%20seagrasses%20in%20regulating%20sediment%20surface%20elevation&journal=Sci%20Rep&doi=10.1038%2Fs41598-017-12354-y&volume=7&pages=1-11&publication_year=2017&author=Potouroglou%2CM&author=Bull%2CJC&author=Krauss%2CKW
https://doi.org/10.1016/j.ecss.2021.107442
https://doi.org/10.1016/j.ecss.2016.12.011
https://doi.org/10.1016%2Fj.ecss.2016.12.011
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC28XitFOgs7jN
http://scholar.google.com/scholar_lookup?&title=Landscape%20configuration%20modulates%20carbon%20storage%20in%20seagrass%20sediments&journal=Estuar%20Coast%20Shelf%20Sci&doi=10.1016%2Fj.ecss.2016.12.011&volume=185&pages=69-76&publication_year=2017&author=Ricart%2CAM&author=P%C3%A9rez%2CM&author=Romero%2CJ


Samper-Villarreal J, Lovelock CE, Saunders MI et al (2016) Organic carbon in seagrass

sediments is influenced by seagrass canopy complexity, turbidity, wave height, and

water depth. Limnol Oceanogr 61:938–952. https://doi.org/10.1002/lno.10262

Article Google Scholar

Serrano O, Almahasheer H, Duarte CM et al (2018) Carbon stocks and accumulation rates

in Red Sea seagrass meadows. Sci Rep 8:15037. https://doi.org/10.1038/s41598-018-

33182-8

Article CAS Google Scholar

Serrano O, Lovelock CE, B. Atwood T et al (2019) Australian vegetated coastal ecosystems

as global hotspots for climate change mitigation. Nat Commun 10.

https://doi.org/10.1038/s41467-019-12176-8

Shaltout KH, Khalaf-Allah A, El-Bana M (2005) Environmental characteristics of the

mangrove sites along the Egyptian Red Sea coast. Technical Report for Project

“Assessment and Management of Mangrove Forests in Egypt for Sustainable Utilization

and Development”. pp 71. Funded by ITTO, supervised by MALR/MSEA - EEAA, Cairo

Short FT, Polidoro B, Livingstone SR et al (2011) Extinction risk assessment of the

world’s seagrass species. Biol Conserv 144:1961–1971.

https://doi.org/10.1016/j.biocon.2011.04.010

Article Google Scholar

Spalding D, Kendirli E, Oliver CD (2012) The Role of Forests in Global Carbon Budgeting.

In: Mark S. Ashton MLT, Gentry, Deborah Spalding B (eds) Managing forest carbon in a

changing climate. Springer Netherlands, Dordrecht, pp 165–179

Stankovic M, Ambo-Rappe R, Carly F et al (2021) Quantification of blue carbon in

seagrass ecosystems of Southeast Asia and their potential for climate change mitigation.

8/8/25, 4:46 PM Climate change mitigation strategy through blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt | Mitigation and Adapt…

https://link.springer.com/article/10.1007/s11027-024-10150-4 13/17

https://doi.org/10.1002/lno.10262
https://doi.org/10.1002%2Flno.10262
http://scholar.google.com/scholar_lookup?&title=Organic%20carbon%20in%20seagrass%20sediments%20is%20influenced%20by%20seagrass%20canopy%20complexity%2C%20turbidity%2C%20wave%20height%2C%20and%20water%20depth&journal=Limnol%20Oceanogr&doi=10.1002%2Flno.10262&volume=61&pages=938-952&publication_year=2016&author=Samper-Villarreal%2CJ&author=Lovelock%2CCE&author=Saunders%2CMI
https://doi.org/10.1038/s41598-018-33182-8
https://doi.org/10.1038/s41598-018-33182-8
https://doi.org/10.1038%2Fs41598-018-33182-8
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC1MXhtVCjurg%3D
http://scholar.google.com/scholar_lookup?&title=Carbon%20stocks%20and%20accumulation%20rates%20in%20Red%20Sea%20seagrass%20meadows&journal=Sci%20Rep&doi=10.1038%2Fs41598-018-33182-8&volume=8&publication_year=2018&author=Serrano%2CO&author=Almahasheer%2CH&author=Duarte%2CCM
https://doi.org/10.1038/s41467-019-12176-8
https://doi.org/10.1016/j.biocon.2011.04.010
https://doi.org/10.1016%2Fj.biocon.2011.04.010
http://scholar.google.com/scholar_lookup?&title=Extinction%20risk%20assessment%20of%20the%20world%E2%80%99s%20seagrass%20species&journal=Biol%20Conserv&doi=10.1016%2Fj.biocon.2011.04.010&volume=144&pages=1961-1971&publication_year=2011&author=Short%2CFT&author=Polidoro%2CB&author=Livingstone%2CSR


Sci Total Environ 783: 1-10. https://doi.org/10.1016/j.scitotenv.2021.146858v

Tan YM, Dalby O, Kendrick GA et al (2020) Seagrass Restoration Is Possible: Insights and

Lessons From Australia and New Zealand. Front Mar Sci 7.

https://doi.org/10.3389/fmars.2020.00617

Thorhaug AL, Poulos HM, López-Portillo J et al (2019) Gulf of Mexico estuarine blue

carbon stock, extent and flux: Mangroves, marshes, and seagrasses: a North American

hotspot. Sci Total Environ 653:1253–1261. https://doi.org/10.1016/j.scitotenv.2018.10.011

Article CAS Google Scholar

UNEP (2021) Greening the Blue Report 2020. Green Blue Rep 2020.

https://doi.org/10.18356/9789280738216

UNESCO (2020) UNESCO Marine World heritage: custodians of the globe's blue carbon

assets. UNESCO CLT-2021/WS/1, Paris, France, pp 16

Viana IG, Moreira-Saporiti A, Teichberg M (2020) Species-specific trait responses of

three tropical seagrasses to multiple stressors: the case of increasing temperature and

nutrient enrichment. Front Plant Sci 11:571363. https://doi.org/10.3389/fpls.2020.571363

Article Google Scholar

Whitfield AK (2017) The role of seagrass meadows, mangrove forests, salt marshes and

reed beds as nursery areas and food sources for fishes in estuaries. Rev Fish Biol Fish

27:75–110. https://doi.org/10.1007/s11160-016-9454-x

Article Google Scholar

Wordley C, Petrovan S, Smith R et al (2018) What Works in Conservation 2018. Oryx

52(4):609–610. https://doi.org/10.1017/S0030605318000765

8/8/25, 4:46 PM Climate change mitigation strategy through blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt | Mitigation and Adapt…

https://link.springer.com/article/10.1007/s11027-024-10150-4 14/17

https://doi.org/10.1016/j.scitotenv.2021.146858v
https://doi.org/10.3389/fmars.2020.00617
https://doi.org/10.1016/j.scitotenv.2018.10.011
https://doi.org/10.1016%2Fj.scitotenv.2018.10.011
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC1cXitFKjtr%2FF
http://scholar.google.com/scholar_lookup?&title=Gulf%20of%20Mexico%20estuarine%20blue%20carbon%20stock%2C%20extent%20and%20flux%3A%20Mangroves%2C%20marshes%2C%20and%20seagrasses%3A%20a%20North%20American%20hotspot&journal=Sci%20Total%20Environ&doi=10.1016%2Fj.scitotenv.2018.10.011&volume=653&pages=1253-1261&publication_year=2019&author=Thorhaug%2CAL&author=Poulos%2CHM&author=L%C3%B3pez-Portillo%2CJ
https://doi.org/10.18356/9789280738216
https://doi.org/10.3389/fpls.2020.571363
https://doi.org/10.3389%2Ffpls.2020.571363
http://scholar.google.com/scholar_lookup?&title=Species-specific%20trait%20responses%20of%20three%20tropical%20seagrasses%20to%20multiple%20stressors%3A%20the%20case%20of%20increasing%20temperature%20and%20nutrient%20enrichment&journal=Front%20Plant%20Sci&doi=10.3389%2Ffpls.2020.571363&volume=11&publication_year=2020&author=Viana%2CIG&author=Moreira-Saporiti%2CA&author=Teichberg%2CM
https://doi.org/10.1007/s11160-016-9454-x
https://link.springer.com/doi/10.1007/s11160-016-9454-x
http://scholar.google.com/scholar_lookup?&title=The%20role%20of%20seagrass%20meadows%2C%20mangrove%20forests%2C%20salt%20marshes%20and%20reed%20beds%20as%20nursery%20areas%20and%20food%20sources%20for%20fishes%20in%20estuaries&journal=Rev%20Fish%20Biol%20Fish&doi=10.1007%2Fs11160-016-9454-x&volume=27&pages=75-110&publication_year=2017&author=Whitfield%2CAK
https://doi.org/10.1017/S0030605318000765


Article Google Scholar

Zeng Y, Friess DA, Sarira TV et al (2021) Global potential and limits of mangrove blue

carbon for climate change mitigation. Curr Biol 31:1737-1743.e3.

https://doi.org/10.1016/j.cub.2021.01.070

Article CAS Google Scholar

Funding

No funding was received for conducting this study.

Author information

Authors and Affiliations

Master Program in Smart Environmental and Climate Change Management (SECCM),

Faculty of Science, Alexandria University, Alexandria, 21511, Egypt

Rowan Elmahdy

Department of Oceanography Faculty of Science, Alexandria University, Alexandria,

21511, Egypt

Ahmed Mandour, Amr El-Sammak & Ahmed Elshazly

Heliopolis University for Sustainable Development, Cairo, 11785, Egypt

Ahmed Elshazly

Contributions

All authors contributed to the conception and implementation of the study as well as the

formulation and revision of the manuscript. Samples collection, analyses, data analysis

and discussion were done Rowan Elmahdy, Ahmed Mandour, and Ahmed Elshazly.

Conceptualization of the idea, guidance, and formulation of the manuscript were done by

Amr El-Sammak, Ahmed Mandour, Ahmed Elshazly, and Rowan Elmahdy.

Corresponding author

8/8/25, 4:46 PM Climate change mitigation strategy through blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt | Mitigation and Adapt…

https://link.springer.com/article/10.1007/s11027-024-10150-4 15/17

https://doi.org/10.1017%2FS0030605318000765
http://scholar.google.com/scholar_lookup?&title=What%20Works%20in%20Conservation%202018&journal=Oryx&doi=10.1017%2FS0030605318000765&volume=52&issue=4&pages=609-610&publication_year=2018&author=Wordley%2CC&author=Petrovan%2CS&author=Smith%2CR
https://doi.org/10.1016/j.cub.2021.01.070
https://doi.org/10.1016%2Fj.cub.2021.01.070
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BB3MXks1Gmsb0%3D
http://scholar.google.com/scholar_lookup?&title=Global%20potential%20and%20limits%20of%20mangrove%20blue%20carbon%20for%20climate%20change%20mitigation&journal=Curr%20Biol&doi=10.1016%2Fj.cub.2021.01.070&volume=31&pages=1737-1743.e3&publication_year=2021&author=Zeng%2CY&author=Friess%2CDA&author=Sarira%2CTV


Correspondence to Ahmed Mandour.

Ethics declarations

Competing interests

The authors have no competing interests to declare that are relevant to the content of this

article.

Additional information

Publisher's Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps

and institutional affiliations.

Rights and permissions

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to

this article under a publishing agreement with the author(s) or other rightsholder(s);

author self-archiving of the accepted manuscript version of this article is solely governed

by the terms of such publishing agreement and applicable law.

Reprints and permissions

About this article

Cite this article

Elmahdy, R., Mandour, A., El-Sammak, A. et al. Climate change mitigation strategy through

blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt. Mitig Adapt Strateg Glob Change

29, 59 (2024). https://doi.org/10.1007/s11027-024-10150-4

Received

24 January 2023

Accepted

29 June 2024

Published

06 August 2024

8/8/25, 4:46 PM Climate change mitigation strategy through blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt | Mitigation and Adapt…

https://link.springer.com/article/10.1007/s11027-024-10150-4 16/17

mailto:ahmed.amndour@alexu.edu.eg
https://s100.copyright.com/AppDispatchServlet?title=Climate%20change%20mitigation%20strategy%20through%20blue%20carbon%20in%20seagrasses%20ecosystem%2C%20Red%20Sea%20Coast%2C%20Egypt&author=Rowan%20Elmahdy%20et%20al&contentID=10.1007%2Fs11027-024-10150-4&copyright=The%20Author%28s%29%2C%20under%20exclusive%20licence%20to%20Springer%20Nature%20B.V.&publication=1381-2386&publicationDate=2024-08-06&publisherName=SpringerNature&orderBeanReset=true


DOI

https://doi.org/10.1007/s11027-024-10150-4

Keywords

Blue carbon Carbon sequestration rate Coastal ecosystem Seagrasses

Sediments Climate change mitigation

8/8/25, 4:46 PM Climate change mitigation strategy through blue carbon in seagrasses ecosystem, Red Sea Coast, Egypt | Mitigation and Adapt…

https://link.springer.com/article/10.1007/s11027-024-10150-4 17/17

https://link.springer.com/search?query=Blue%20carbon&facet-discipline=%22Earth%20Sciences%22
https://link.springer.com/search?query=Carbon%20sequestration%20rate&facet-discipline=%22Earth%20Sciences%22
https://link.springer.com/search?query=Coastal%20ecosystem&facet-discipline=%22Earth%20Sciences%22
https://link.springer.com/search?query=Seagrasses&facet-discipline=%22Earth%20Sciences%22
https://link.springer.com/search?query=Sediments&facet-discipline=%22Earth%20Sciences%22
https://link.springer.com/search?query=Climate%20change%20mitigation&facet-discipline=%22Earth%20Sciences%22

