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1. Wetland Functions

2. Land Use Effects on Wetlands
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Wetland Functions

• Floodwater Storage

• Aquifer recharge

• Carbon 

sequestration 

(peatlands—organic 

soils)

• Nutrient Cycling

• Nitrogen Fixation

• Water Filtration

• Wildlife Habitat

• Recreation (birding, 

hunting, canoeing)



https://usda.shinyapps.io/r11_app/

EndosaturatedEpisaturated

Water Storage
Where in the soil profile is the water?

• For wetland soils, the soils must be saturated for certain lengths of time, and the 

water table is usually present within the top 25 cm during the growing season.

• Soils can have textural changes or dense layers that “perch” water

• Water can accumulate above the surface of the soil, “ponding”



Three types of soil saturation are defined:

a. Endosaturation.—The soil is saturated with water in all layers from the 

upper boundary of saturation to a depth of 200 cm or more from the 

mineral soil surface, or to paralithic or lithic contact, whichever is 

shallower.

b. Episaturation.—The soil is saturated with water in one or more layers 

within 200 cm of the mineral  soil surface and also has one or more 

unsaturated layers, with an upper boundary above a depth of 200 cm, 

below the saturated layer. The zone of saturation, i.e., the water table, 

is perched on top of a layer of relatively low hydraulic conductivity 

impermeable layer, including non-cemented discontinuities, pedogenic 

horizons, and densic contacts.

c. Anthric

Keys to Soil Taxonomy, 12th ed. 



What Influences a Wetland? 
Onsite (within the wetland)

• Soils

• Water source

• Water magnitude

• Water frequency

• Plants

• Presence/absence of 

hydrophytes (water-

loving plants)

• Management/Use

https://soils4teachers.org/wetlands https://cfpub.epa.gov/watertrain/moduleFrame.cfm?parent_object_id=1253

Trost et al. 2018

Eggers & Reed, 1997



What Influences a Wetland?

Offsite (lands adjacent to the wetland), or within the watershed—the area 

of land that contributes water to the wetland

Valley Shape, Surrounding Landscape, Slope, 

and Parent Material
Water Source, Quality, Magnitude, and Frequency



What Influences a Wetland?
Offsite (lands adjacent to the wetland), or within the watershed—the area of land 

that contributes water to the wetland

• Climate Change

• Land Use

• Time

• Reservoirs

• Locks and dams

• Channelization

• Agriculture

• Erosion

• Municipal water 

use/Aquifer 

drainage/Water 

diversion 

• Deforestation

Oaks Bottom Wildlife Refuge, Portland, OR



Land Use

Capel et al. 2018

• Groundwater pumping

• Agricultural drainage

• Agricultural irrigation



Land and Water Use—

Groundwater pumping and irrigation

(Healy et al. 2007)

(Capel et al. 2018)



(Capel et al. 2018)

Land and Water Use—Agricultural Drainage



Trost et al. 2018

Land 

and 

Water 

Use

https://www.theguardian.com/us-news/video/2018/may/29/

drone-footage-shows-extent-of-flood-damage-to-maryland-

city-video

https://www.theguardian.com/us-news/video/2018/may/29/


Conversion of Land for Agriculture



Changes to Soil

c.     Anthric saturation.—This term refers to a special kind of aquic 
condition that occurs in soils that are cultivated and irrigated (flood irrigation). 
Soils with anthraquic conditions must meet the requirements for aquic 
conditions and in addition have both of the following:

(1) A tilled surface layer and a directly underlying slowly permeable layer 
that has, for 3

months or more in normal years, both:

(a) Saturation and reduction; and

(b) Chroma of 2 or less in the matrix; and

(2) A subsurface horizon with one or more of the following:

(a) Redox depletions with a color value of 4 or more, moist, and 
chroma of 2 or less in

macropores; or

(b) Redox concentrations of iron and/or manganese; or

(c) 2 times or more the amount of iron (extractable by dithionite-
citrate) than is

contained in the tilled surface layer.

Keys to Soil Taxonomy, 12th ed. 
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