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Wetland Trend Layers
Surface Water
This layer depicts the monthly extent of flooding
within wetland and riparian systems. Conditions
were averaged from 2013 to 2020 to reduce bias
from drought or high snowpack in order to
provide an estimation of wetland hydrology
under current climate scenarios. The areas of
deeper blue represent more open or deeper
water, while more transparent shades are
characteristic of shallow areas and/or areas
interspersed with emergent vegetation (Figure
1). Surface water models are inclusive of public
and private lands, including agricultural landuse practices associated with wetlands.

Figure 1. Surface water layer - areas of deeper blue represent more open or deeper water, while more
transparent shades represent shallow areas and/or areas interspersed with emergent vegetation.

Hydroperiod
This layer depicts the monthly extent of wetland
surface water classified by the annual duration
of flooding. This time period is commonly
known as a wetland’s “hydroperiod.” The
duration of flooding is calculated as an average
of conditions from 2013 to 2020 to depict current
hydrologic conditions. Hydroperiods are defined
as temporary (pink - flooded < 2 months),
seasonal (seasonal - flooded >2 and <9 months ),
or semi-permanent (blue - flooded > 9 months)
following a classification scheme similar to
Cowardin (1979). These classes can provide
important ecological context to wetland function
and vegetative structure associated with specific
wildlife habitat values.

Figure 2. Hydroperiod layer - hydroperiods represent wetland classes defined by Cowardin (1979) as;
temporary (pink - flooded < 2 months), seasonal (seasonal - flooded >2 and <9 months ), or semipermanent (blue - flooded > 9 months).

It is important to note that hydroperiods can be split when flooding is separated by drying in the same year. This pattern
is naturally rare, but can be associated with hay meadow flood irrigation when water is applied during the growing
season and again in the fall post-harvest. Simarially, moist soil management on wildlife refuges can result in staggered
flood events used to stimulate plant productivity. These actions can result in false hydroperiods where, for example, a site
is classified as a seasonal wetland (total flooded months >2 and <9) but ecologically functions as a temporary wetland
(flooded < 2 months) split over multiple periods.
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Wetland Diversity
This layer measures wetland diversity using the
Simpson's Diversity Index (Simpson 1949) and
wetland hydrology:

where n = the area of each wetland hydroperiod
class (temporary, seasonal, or semi-permanent)
and N = the total number of wetland classes.
Symbology ranges from moderate (orange), to
high (yellow), to exceptional (green; Figure 3).
Areas of high and exceptional wetland diversity
represent biological hotspots that support a
greater abundance and diversity of wilfie and
plant species. Wetland diversity is the most
important predictor of core sandhill crane
summering and breeding areas. Conservation
investments in these areas are most likely to yield
high biological return and should be prioritized
over lower diversity sites.

Figure 3. Wetland Diversity Layer - layer identifies hotspots of hydrologic diversity (i.e. temporary,
seasonal, and semi-permanent wetlands) that concentrate a greater abundance and diversity of wildlife
and plant species. Symbology ranges from moderate (orange), to high (yellow), to exceptional (green).

Resilience
The resilience layer depicts wetland surface
water trends measured annually from 1984 to
2020 during nesting and early colt rearing (AprilJune). Measurements made at these times are
known to be ecologically significant to sandhill
crane nest success (Figure 4: Austin et al. 2007).
Areas of wetland drying are shown in red, with
darker shades representative of consistently
dryer conditions, meaning they have been wet for
shorter periods or less frequently over time.
Areas that have become wet more often or for
longer periods are shown in blue, with darker
shades indicating consistently wetter conditions.
Areas of white represent hydrologically stable
conditions. All wetland trends are relative to local
flooding patterns, meaning that if a site that is
rarely inundated but has experienced abnormal
flooding events in recent years, it will be depicted
as trending wetter despite relatively dry
conditions otherwise.
Users should be aware that interpretation of
wetland resiliency trends can be complex as
patterns are frequently influenced by multiple
factors that include: hydrology, climate, irrigation
practices, water delivery, and water use laws.
Local knowledge of these factors is necessary when
determining causation.

Figure 4. Resilience layers - areas of wetland drying are shown in red with darker shades representative
of consistently dryer conditions. Areas that have trended wetter are shown in blue with darker shades
indicating consistently wetter conditions.

Common uses of the resiliency layer include:
As a screening tool for easement programs seeking to
ensure conservation investments targeting sandhill
summering habitats remain viable by prioritizing
protections of climate-resilient wetlands—i.e., wetlands that
show positive or neutral trends in surface water hydrology
over time.
As a restoration tool that allows users to focus on areas of
wetland drying to target on-the-ground examination of
their restoration potential.
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Waterbird Layers
Sandhill crane breeding
distributions
These bird distribution layers depict greater
sandhill crane (Antigone canadensis tabida) core
breeding/summering areas (Figure 4). Core areas
are symbolized as a probability of sandhill crane
occurrence from moderate (yellow
60%) to
high (solid green 90-100%).

≧

When conserving sandhill crane breeding
habitat, a number of important factors should be
considered:
Figure 4. Core sandhill crane breeding/summering distributions shown as a gradient of bird density from
moderately high (yellow) to very high (solid green).

Wetland diversity matters most. Carrying capacity is
greatest in areas where wetland diversity is higher—i.e.,
places where flooded temporary, seasonal, and semipermanent wetlands occur within a one-mile radius from
April through June. Prioritizing conservation practices that
maintain or improve wetland resilience and diversity are key
to sustaining core breeding areas (see Resilience and
Diversity layers).

Image 1. Sandhill crane nesting adjacent to a highway on wetland created by the
road grade impounding surface water. Sandhill crane use of these sites are
misinterpreted as "high disturbance tolerance" when lack of more suitable nesting
habitats are typically the cause.

Minimize the potential for disturbance. Disturbance is an
important limiting factor to sandhill crane breeding habitat
suitability. Conservation of wetlands and adjacent upland
sites should consider negative impacts from road traffic or
human/pet (i.e., dog and cat) interactions.

It is often assumed that bird tolerance for disturbance is high because sandhill cranes can be found nesting in close
proximity to roads or human dwellings. Often these nesting locations are selected because more suitable habitats are
unavailable. For example, Image 1 was taken of a nesting sandhill crane only 15 yards from a two-lane highway.
Elevated roadway crossings frequently act as barriers to surface water flow and create flooded seasonal and semipermanent wetlands that can attract nesting cranes when other more isolated sites are unavailable. Nesting in these
locations can reduce nest success due to predation or abandonment. Birds quickly move away from these locations
once colts are hatched and mobile. Wetland habitats buffered from urban interfaces and high-use recreation areas
should be prioritized.
Rural ranching and farming practices (e.g., haying, grazing, flood irrigation) should be considered highly compatible
with sandhill crane breeding habitats. The majority of core breeding areas occur on these sites. Livestock interactions
generally do not impact breeding success, however, overlap with yearling steer operations are known to reduce colt
survival due to incidental trampling stemming from higher rates of animal-bird interactions. Cow-calf operations are
most compatible as animals generally ignore the presence of colts (personal communications—Rod Drewien, 2016).
Click here to read the science underlying this information.
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Migration staging and stopover
locations
Key staging and stopover sites that make up a
migratory network used by sandhill cranes to
move between wintering and breeding areas are
defined by circles representing 10-mile diameters.
Areas represent generalized sandhill crane spaceuse and should not be interpreted as an absolute
boundary of bird distribution. All wetlands
within and proximal to staging and stopover
locations should be viewed as high-value
migratory resources. The majority of sites overlap
core breeding areas that provide conservation
investment opportunities capable of addressing
multiple lifecycle needs (i.e., breeding, spring, and
fall migration) in a single landscape (see Sandhill
crane breeding distribution layer).

Figure 5. Key sandhill crane staging and stopover locations are defined by 10-mile diameter circles
shown overlaid with wetland surface water layer. Areas represent generalized sandhill crane space-use
and should not be interpreted as an absolute boundary of bird distribution.

When conserving sandhill crane staging and stopover habitats there are a number of important factors to consider:
Wetland sustainability is the greatest limiting factor to sandhill crane migration. While sandhill cranes rely
heavily on waste grain to supplement the energetic cost of migration, overall production of small grain is stable
and greatly exceeds bird demand. In contrast, wetland drying has reduced migration habitat availability by
roughly 20% since 2004.
Wetland location matters. Sandhill cranes prioritize habitat use in areas that minimize movement between
wetland roosts and food resources (e.g., small grain fields) as a behavioral strategy to conserve energy. The average
distance between roost and foraging locations is 1.7 miles (USFWS - unpublished data). However, \localized
movements can vary depending on resource distributions. The conservation of wetland habitats isolated from
foraging locations may reduce their benefit to sandhill cranes.
All wetlands are important in fall. Sandhill cranes show little bias when selecting fall roost sites and are likely to
use any available wetland: temporary, seasonal, or semi-permanent (see Hydroperiod layers). Indifference to
habitat selection is likely a result of limited roost site availability due to scarcity of wetland surface water during
fall migration. Because sandhill cranes roost by standing, they require water less than 2.5 feet deep.
Seasonal wetlands matter most in spring. Wetland use by sandhill cranes is sixfold higher during spring
migration than it is in the fall. Nearly 90% of spring use is focused within seasonal wetland types (see Hydroperiod
layers). Changes to habitat use are due to the greater availability of flooded habitats in spring and shifts to proteinbased foraging strategies to meet the nutritional demands of egg production prior to breeding. Prioritizing the
conservation of seasonal wetland types that are flooded in February and March is likely to have the greatest
benefits to sandhill crane spring migration.
Spring and fall habitat needs are different. Changes in wetland availability and nutritional needs distribute
birds differently during spring and fall migration. To meet all habitat needs, it may be necessary to develop
seasonally specific conservation strategies.
Click here to read the science underlying this information

WETLAND EVALUATION TOOL USER GUIDE

June 2022

Literature Cited
Austin JE, Henry AR, Ball IJ. 2007. Sandhill Crane Abundance and Nesting Ecology at
Grays Lake, Idaho. The Journal of Wildlife Management 71:1067–1079. Wiley Online
Library. http://paperpile.com/b/OqXZak/y7dw
Cowardin LM, Carter FC, Golet ET. 1979. Classification of wetlands and deepwater
habitats of the United States. United States Department of the Interior, Fish and
Wildlife Service, Washington, DC, USA.
https://www.fws.gov/wetlands/Documents/Classification-of-Wetlands-and-DeepwaterHabitats-of-the-United-States.pdf.
Simpson EH. 1949. Measurement of diversity. Nature. psycnet.apa.org.

