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Wetland Functions

Floodwater Storage
Aquifer recharge

Carbon
sequestration
(peatlands—organic
soils)

Nutrient Cycling

Phosphorus transformation in wetland sediments (from Mitsch and G osselink 1993).
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Water Storage

Where in the soil profile is the water?
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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”
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‘Water Table Levels from Companent Soil Moisture Month Data
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Three types of soll saturation are defined:

a. Endosaturation.—The solil 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
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What Influences a Wetland?
Onsite (within the wetland)

e Soils

« Water source
« Water magnitude
« Water frequency
 Plants

e Presence/absence of
hydrophytes (water-
loving plants)
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What Influences a Wetland?

Offsite (lands adjacent to the wetland), or within the watershed—the area
of land that contributes water to the wetland

Water Source, Quality, Magnitude, and Frequency

RECHARGE AREA
DISCHARGE AREA

Figure 12. Ground-water flow paths vary greatly in length, depth,

and traveltime from points of recharge to points of discharge in
the ground-water system.
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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
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Land Use

« Groundwater pumping

« Agricultural drainage

« Agricultural irrigation

O

Most historical and current water-quantity and water-quality impacts from
agriculture are the result of the modification of the natural water flowpaths

and (or) the use of chemicals.

Agricultural landscape

Water-quality effects

Groundwater pumping for irrigation has
lowarad the watar table and dried up some
rivers. Sedimant, nutrients, and pesticides are
exported from agricultural fields to the
Mississippi River.

/e

Excess nitrogan from fertdizer and manure
has contaminated the groundwater and
affectad drinking water. The contaminated
groundwater seaps into local streams and
rivers and contributes to the eutrophication of
Chesapeaks Bay.

Capel et al. 2018

Prior to the 19%0s, excess irrigation runoff transportad large amounts of sediment and nutriants to straams.

In the 19805, changas in irrigation methods reduced the amount of runoff, decreesing e amount of sadiment

transportad to streams. As tha streams becams lass turbid, increased light panetration stimulated excessive
aquatic plant growth in the cleas, nutrient-rich stream water.
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Land and Water Use—
Groundwater pumping and irrigation

Artificial Water Use and Cropland
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—70 ——  Line of equal water-level decline, 1864-1880— Dashed

where approximate. Intarval, in feat, is variable
— — Major ground-water divide
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A centsr-pivot irrigator sits idle in Wisconsin during winter, Although this area recenves adequate rainfall, supplemantal
irgation is used to maintain good levels of soil mosture i the quickly draining sandy sois,

Figure 51. Ground-water level declines from 1864 to 1980
in the Cambrian-Ordovician aguifer system, Chicago and
Milwaukee areas (Alley and others, 1999). (Healy et al. 2007)



Land and Water Use—Agricultural Drainage

Cropland en soils that
- need subsurface drainage

[ ] cropland withost antificial drainage
O  Studylocations

(Capel et al. 2018)

Temporary ponds foem on the landscape, lke this field in lowa, when rainfal intensity exceeds the so’s ability to infiteste water,
One method that is used to minimize the damage to the crops by ponded water is the installstion of surface inlets to the subsurface
drainege. An orange infet can be saen near the left edge of the pond. The surface inlets, open conduits to the subsurfaca drains,
quickly move water along with sediment end chemicals from the pond to the stream.




Drone footage shows extent of ﬂood ; =
damage to Maryland city — video
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Trost et al. 2018
Aerial footage of Ellicott City, Maryland, shows the devastation the area suffered
less than two years after a similar flood. Howard County executive Allan https://www.thequardian.com/us-news/video/2018/may/29/
'{‘.i-b._‘sp Kittleman said his immediate priorities were finding the missing man and drone-footage-shows-extent-of-flood-damage-to-maryland-

assessing the condition of damaged buildings that housed shops, restaurants city-video

and families.


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

of Land for Agriculture
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A wetland within a cropped ficld in

Kenosha County, Wisconsin.

Runoff from an almond orchard after a heavy rain (California).
Photograph by Joseph Domagalski, U.S. Geological Survey, 2004.

A farmed wetland in Ottertail County, Minnesota.
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Changes to Soll

c. Anthric saturation.—This term refers to a special kind of aquic
condition that occurs in solls 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) Atilled 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.
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