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Coastal wetland gradients
Coastal ecosystems 
are side by side and 
interact along flooding 
and salinity gradients. 

Estuaries are flooded 
permanently nad 
salinity is high; in 
manglroves and salt 
marshes flooding is 
more temporal and 
salinity is lower. 
Freshwater marshes 
reamin flooded longer 
than swamps, the 
latter tolerates more 
salinity.  
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The coast of 
Mexico

• Hurricanes
• Plate tectonics
• Low lying, sandy, 

numerous rivers



Red mangrove -Rhizophora mangle



Black mangrove -Avicennia germinans



“Zapote reventador” swamp (Pachira aquatica)



“Corcho” swamp (Annona glabra)



“Fig” swamp (Ficus spp.) 
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Water level  
hydroperiod
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Soil water storage capacity

Water storage capacity was calculated to a depth of one meter. 
Soils stored seven to eight times their own weight in water: 
mangroves stored between 463 and 725 L/m3 and swamps 
between 556 and 889. Marshes showed higher values than 
mangroves. Data: Campos et al., 2011 & 2017.
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Soil carbon storage capacity

Organic carbon storage capacity was calculated to a depth of 
one meter. On average, the mangroves store between 20 and 
25 kg/m2 organic carbon in the soil and the flooded freshwater 
forests 20 to 60 kg/m2. Data: Hernández et al., 2015, 2016 & 2017.
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Comparing wetlands



Economic benefits

For each hectare that is lost, there is a decrease of US $9,551 
in resource extraction and US $18,849  in fisheries per year 
respectively. Mangroves contribute more in fisheries and 
swamps in resource extraction. Carbon has much less value in 
the market. Data: Vázquez-González et al., 2015, 2016 & 2017.
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Comparing economic value of wetlands

Mangrove Swamp Freshwater
marsh

Resourceextraction 9,551 19,824
Cattle ranching 345 345 345
Carbon emissions reduction 1,149 1,651 1,570
Flood control in urban areas 119,109 155,438 155,629
Control of salinization 5,208 8,222 7,948
Coastal fisheries 18,849 5,066 5,394
Totalvalue 154,211 190,546 170,886
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Vegetation map of Tecolutla

Type of wetland
Swamp
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Soil water storage
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Value of ecosystem services in Tecolutla: a 
decision making tool

Mapping of accumulated economic values   of all ecosystem services analyzed (a) 
extraction, (b) habitat and (c) regulation (reduction of carbon emissions, storage 
and supply of water and water purification)- in millions of dollars of 2007), for the 
coastal wetlands of the municipality of Tecolutla. 



Conclusions

The economic and social benefits of retaining mangroves 
and freshwater flooded forests are clear. We need local data 
on the environmental services that all wetland ecosystems 
provide.

These data should be converted into economic values as 
decision making tools. Market value of some ES such as 
carbon storage are extremely low. They do not incentivate 
wetland conservation. But this has to be demonstrated.

These types of estimates are not mere academic exercises 
but rather can help establish monetary values   for PES that 
are based on local approximations, thus supporting factually 
informed decision making that is applicable at both the state 
and national level.
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