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New Global Carbon Budget with Wetlands Featured

Source: Mitsch and Gosselink 2015Petagrams/yr = 1015 g/yr



Estimates of extent of wetlands in the world
_________________________________________________
Publication  million km2 
_________________________________________________
Maltby and Turner (1983)   8.6 
Matthews and Fung (1987)   6.8
Aselmann and Crutzen (1989)   6.9 
Gorham (1991)   3.5*
Finlayson and Davidson (1999) 12.8
Ramsar Convention Secretariat (2004)   7.2
Lehner and Döll (2004) 8.2 - 10.1
_________________________________________________
* peatlands only

Source: Mitsch and Gosselink 2015



Wetland Net carbon 
retention,

 g-C m-2 yr-1

Estimated Area*, 
x 106  km2

Carbon 
retention,
 Pg-C/yr

TROPICAL/
SUBTROPICAL 
WETLANDS

194 2.9 0.56

TEMPERATE 
WETLANDS

278 0.6 0.16

BOREAL 
PEATLANDS

32 3.5 0.11

TOTAL 7.0 0.83

Global carbon sequestration by wetlands

Source: Mitsch et al.  2013. Landscape  Ecology 28: 583-597



Area of 
wetlands, 

million km2

%

World’s Wetlands 7 to 10 100
World’s Coastal Wetlands    0.27 3 to 4
     Mangroves    0.15
     Salt marshes, other    0.12

Comparison of the world’s wetlands with coastal wetlands
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Estimated 138,000 to 170,000 km2 of mangroves in the tropical 
and subtropical world

Estimated 5,000 km2 of mangroves in Florida





Clam Bay, Naples, Florida, USA 



Source: Cavanaugh et al., 2014)

Poleward expansion of mangroves, 1980s to 2007-11



Fig. 9.7 Carbon storage of mangroves compared to 
other forests (Donato et al., 2011)



Hydrogeomorphic 
classification of mangrove 
wetlands according to 
hydrodynamic conditions. 
General classification is a. 
and b. fringe mangroves; c. 
riverine mangroves; d. basin 
mangroves; e. and f. dwarf 
(scrub and hammock) 
mangroves. 



Organic carbon inflows (litterfall), export to adjacent aquatic systems, and other 
losses (decomposition and peat production). Width of each pathway is proportional 
to flow (g C m–2 yr–1).  (Twilley et al., 1986)
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Ecosystem Methane 
emissions, 
g-C m-2 yr-1

Carbon 
sequest,

 g-C m-2 yr-1

Cypress Deep Slough 20 ± 8 98 ± 9
Bald Cypress Swamp 2 ± 1 98 ± 5
Wet Prairie 19 ± 10 39 ± 1
Pond Cypress Swamp 2 ± 1 64 ± 7
Pine Flatwood -0.4 ± 0.3 22 ± 5
Mangrove Swamp, Disturbed ~ 0 ~90
Mangrove Swamp, Reference ~ 0 ~140

Summary of methane emissions and  carbon 
sequestration in cypress and mangrove swamps

Source:  Villa and Mitsch (2014, 2015) and unpub. data



•  Wetlands are among the best “systems” for long-term and 
sustainable carbon sequestration on the planet.

•  Because most wetlands are CO2 sinks, their role in emitting 
methane gases such as CH4 is less consequential because 
CH4 decays in the atmosphere while CO2 does not. 

•  Coastal wetlands (salt marshes and mangroves), while 
representing less than 5% of the world’s wetlands, are better 
poised than inland freshwater wetlands for recognition of 
their ability to sequester carbon (blue carbon) because of 
lower methane emissions.

•  Many climate change scientists view wetlands as sources of 
greenhouse gases (GHGs) and little else. Yet they view 
terrestrial ecosystems as carbon sinks because of lobbying 
capabilities of forestry and agriculture. There is no significant 
political lobby speaking internationally for wetland ecosystem 
services that relate to climate change.

Conclusions
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“It is estimated that there are 500,000 
acres of mangrove swamps in Florida, 
with 90 percent of them in the south 
Florida counties of Lee, Collier, Dade 
and Monroe,” William J. Mitsch, Ph.D., 
director of the Everglades Wetland 
Research Park at FGCU’s Kapnick 
Center in Naples, wrote in an email. 
“We estimate that 220,000 U.S. tons of 
carbon are sequestered annually from 
the atmosphere by Florida’s mangrove 
wetlands. From another source we found 
that one car emits approximately 2 tons 
of carbon per car per year. Therefore 
the Florida mangrove carbon 
sequestration is equal to the emissions 
of 110,000 cars.”
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