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Wetlands
• Constitute a transitional zone between terrestrial 

and aquatic ecosystems(Randall and Traettin, 2018)

• Characterized by hydric soils, 

hydrophytic vegetation, 

and wetland hydrology(Andrew et al., 2012)

• Characterized by regular, seasonal, or occasional 

inundation

• They can be tidal, non-tidal, fresh or salt water 

based

Credit: Innuwa Oge



Ecological 

Importance of 

Coastal Wetlands

• Flood Protection

• Erosion Control

• Wildlife Food & Habitat

• Water Quality

• Carbon Sequestration

• Sediment Trap



Socio-economic Importance of Coastal 
Wetlands

• Coastal Wetlands Boost Economy:

• Commercial Fisheries: Over 50 percent of 
commercial fish and shellfish species in the 
Southeastern United States rely on coastal 
wetlands

• Coastal Tourism is Big Business

• Recreation: Recreational opportunities in 
coastal wetlands include canoeing, 
kayaking, wildlife viewing and photography, 
recreational fishing and hunting.

• Coastal wetland support culture and 
Tradition around the world

Credit:

A fisherman after his successful catch at the coast

Coastal communities performing act of worship

Credit:



Coastal Wetland Vegetation Community Structure

• The vegetative community of this ecosystem 

are made up by shrubs, grasses trees etc

• They exist in diverse form, abundance, 

composition and they have varying range of 

distribution and tolerance (Ward et al.,2016)

• Vegetation patterns change over time as a response 

to inundation/desiccation of the system

Credit: Wikipedia

Picture showing Coastal wetland vegetative community structure



Importance of Vegetation Community to Coastal 
Wetlands

• Resilience (Morris et al.,
2002)

• Plant to plant 
facilitation( Zhang et al.,
2013)

• Plant to animal facilitation 
(He and Cui, 2015)



Challenges facing Coastal wetlands and Vegetation Community.

• Coastal wetlands are under a great deal of pressure from the 
dual forces of rising sea level exacerbated by anthropogenic 
forces

• Lee et al (2006) reported that urbanization contributes to 
direct habitat loss, modifies hydrological and sedimentation 
regimes, and alters the dynamics of nutrients and chemical 
pollutants. This leads to a shift in species dominance and 
ecosystem productivity. Generally, changes in land use and 
or land cover will often alter wetland plant community’s 
species composition, diversity

• Sea level rise as a result of climate change which has 
significant effect on plant species diversity in 
coastal wetlands (Raymond et al., 2016)

• Since stability of a marsh is contingent upon elevation 
relative to mean sea level, the ecological fabric of the 
marshes is threatened (FitzGerald et al., 2007)



Impact of Climate Change on Coastal wetlands: Sealevel rise

Salt-water 
intrusion

Changes in 
wetland 

hydrological 
pattern

Changes in 
nutrient flow



Salt-water Intrusion

Saltwater intrusion is a problem 
primarily because it increases 
the concentration of chloride 
ions in water solution



Shifts in plant Communities composition

Sealevel rise scenarios and percentage change for each community type in the total area

Modeling vegetation community responses to sea-level rise on Barrier Island systems: 

A case study on the Cape Canaveral Barrier Island complex, Florida, USA

Credit: Foster et al, 2017



Responses of Vegetation Community Structure to Sea-level rise

Foster et al, 2017

Shifts in plant 

communities from less salt 

and lower 

inundation tolerant to 

more salt and higher 

inundation tolerant 

communities or to open 

water (Foster et al., 2017)



Effect Of Salt-water Intrusion on Vegetation Community Structure

• Reduction in rate of growth for submerged fresh-water plants (Short et al., 2016)

• Sublethal effects include depression of growth rate and plant size at higher salinities and halted or reduced 

sexual and asexual reproduction

• Lethal level of enhanced salinity will cause survival of adult plants decreasing at the same rate at which 

salinity increased

• Seagrasses in general do best at high salinities but there is considerable variation between species. For example, 

survival and growth of adult eelgrass plants is maximal at a salinity of 30, with best growth generally between 12.5 

and 30

• Freshwater marshes with emergent vegetation respond increased salinity is variable and dependent upon a number 

of factors that include

• species composition,

• the abruptness and duration of saline water,

• and flooding depth and propagules of more-salt tolerant species



Effect Of Salt-water Intrusion on Coastal 
Vegetation Community Structure

• In a tidal freshwater marsh dominated by cutgrass (Zizaniopsis miliacea), elevated salinity levels 
reduced productivity rates. Declines in productivity have been shown to occur with increases in 
salinity in Everglade's sawgrass (Short et al., 2016)

• (Cladium mariscus subsp. jamaicense (Crantz)Kük.)

• An increase in saltwater intrusion could impact freshwater marsh productivity and is likely to 
initiate shifts in species composition

• Mangroves ???



Effect of Saltwater Intrusion on Coastal wetland



Responses of Vegetation Community Structure to Hydrological changes

Baldwin, A.H., and I.A. Mendelssohn 2003

Two scenarios of Hydrological changes to plant community in 3 different regions



Effect of Changes in Nutrient flow on Coastal Wetland Community Structure

(1) mesotrophic conditions in combination with low water levels (SL 

mesocosms) lead to favorable light conditions that enable high 

macrophyte growth. In this situation, higher temperatures benefit 

macrophyte growth directly

(2) high water levels with mesotrophic conditions (DL mesocosms) or 

low water levels with eutrophic conditions (SH mesocosms) reduce the 

MAL, which, in turn, reduces macrophyte growth. In this situation, 

higher temperatures only have a dampened direct positive effect on 

macrophyte growth

(3) high water levels with eutrophic conditions (DH mesocosms) reduce 

the MAL to a critical level for macrophyte growth. In this situation, 

higher temperatures do not directly benefit macrophyte growth

Higher temperatures indirectly stimulate macrophyte growth due to 

evaporation‐driven reduction of water levels with an accompanying 

increase in MAL.Credit: Ersoy et al.,2020

Impact of nutrients and water level changes on submerged 

macrophytes along a temperature gradient



Land use/Land Cover 
changes: Urbanization

• Deforestation- increases surface 
water run-off on sealed surfaces-
erosion- sediment and nutrient 
load on coast

• Agricultural intensification 

This are the leading causes 
of eutrophication and Sediment 
resuspension in coastal wetlands



Responses of Vegetation Community structure to Agricultural intensification

Eutrophication: usually causes 

submerged plant hypermorphosis, 

resulting in obstruction of water flow 

and paludification aggravation 

(Getsinger, 1998, Jin, 2001) and 

eventually the health degradation.



Responses of 
Vegetation Community 
Structure to Sediment 
Resuspension



Conclusion

• Coastal wetland ecosystems are highly valuable albeit very vulnerable to climate and anthropogenic disturbances. 
Needless to say, ecosystems can be impaired to the point that they no longer function in a way similar to 
undisturbed ecosystems. Thus, is pertinent to identify and manage process, mechanism and components that can 
foster their resilience

• The overall response of coastal marshes to relative sea‐level rise depends upon the relative importance of the 
inorganic and organic components. Their response is also variable, some transient while other non-transient. 
However, the ability to predict such transitions is essential for effective management intervention because they may 
indicate potentially irreversible changes in ecological systems.

• The historical loss of coastal wetlands has been dominated by the direct conversion of wetlands to agriculture and 
aquaculture, rather than by climate change. However recent disasters such as Hurricane Katrina and Hurricane 
sandy, the tsunami and other anthropogenic disaster have renewed public interest in wetland restoration as a way to 
economically provide valuable coastal ecosystem services

• Unfortunately, Coastal population growth and sea level rise will intensify tight interaction between society and 

coastal wetlands. Thus foster more damages if appropraite actions are not taken



Recommendation For 
Practitioners

It is recommended that intensification of human activities and 
alteration of natural environmental conditions associated with 
these factors should be discouraged to maintain plant 
species composition and functional structure for wetland 
restoration and sustainable biodiversity conservation .

Also, practitioners should become more future sensitive when 
planning for wetland restoration. Consideration should be given to 
not only what happens to wetland after its being restored but also 
what changing climate may cause to plants communities that are 
being restored in other to consider planting resilient vegetations 
and thereby improving coastal wetland resilience and stability.

Effort should be put on controlling pollution upstream in terms of 
nutrient flow into wetlands and understanding how this 
may affect the diversity-resilience-stability of wetlands.
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