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Section 5: Riparian Vegetation and Complexes

Understanding and managing riparian vegetation is one of the most important practices that can improve overall stream 
health. This section will describe the various types of plant communities found in different portions and complexes of 
riparian areas.

Strengths of Riparian Vegetation
In the humid regions of the United States, riparian areas are usually forested. However, in the NGP prairie region, 
grasses and forbs cover most of the riparian areas. The type of vegetation plays a key role in stream and floodplain 
ecosystem function. Due to their extensive root systems, riparian plants work to stabilize soils, absorb and recycle 
nutrients, add organic matter, and reduce flood energy. Riparian plants are often highly adapted to changing flows of 
water—especially the force of floods—and can bend and sway more easily to this pressure, while capturing sediment and 
debris. Willow branches, for instance, are very flexible and nimble and make great weaving material as a result. Many of 
these woody species also do well when grown from cuttings—an indicator of their historic relationship with beaver, which 
would clip branches of these plants and use them in dams from which rows of willow or cottonwood would later grow.

Figure 39: Healthy riparian areas are complex and may appear “messy.” The strong root systems, fibrous plants, and dense stands 
of biomass help to slow and hold water, catch debris (as shown in the left of this photo), and prevent erosion during high-flow rain 
and flood events. This enhances habitat diversity and builds resilience for the stream and surrounding landscape. Photo © Joe 
Dickie, Generation Photography, Inc.

Riparian vegetation also provides shade and cover both for wildlife and livestock. In hot summer months, this shade 
can help cool streams and provide more consistent temperatures and higher oxygen levels for fish species. In winter 
months, dense riparian vegetation can provide valuable cover, windbreaks, and shelter for livestock and wildlife alike.
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Riparian areas are also known to be highly productive areas. Some riparian plants are excellent forage for livestock 
and wildlife, while others may be undesirable or invasive species. Management practices like haying, grazing, and 
prescribed fire can greatly influence and alter these communities. Understanding the dynamics of the system will allow 
you to manage for desired species more effectively. Section 10 of this guide describes different grazing management 
techniques for a variety of riparian conditions.

How Water Affects Riparian Vegetation
The fluctuation of water levels due to changes in precipitation or evaporation is the primary driving force behind the 
species composition and structure of riparian and wetland ecosystems. Some riparian plants cannot survive without 
consistent water supplies, while others are highly adaptive and flexible. As such, plant species found in riparian areas 
can tell you a lot about how much water is available at a site, and for how long.

Different plant community types that can be found in and along riparian areas include the following:
• Upland dry short to mixed grass prairie (western wheatgrass, blue grama)
• Upland dry shrubs (sagebrush, snowberry, buffaloberry)
• Woody riparian draw with trees and shrubs (willow, bur oak, green ash)
• Riparian forest (cottonwood, willow, boxelder)
• Wet land/wet meadow (prairie cordgrass, sedges)
• Aquatic (emergent, submergent)

Appendix B of this guide lists common riparian plant species. You can use this collection of plant species in the field to 
identify species found along riparian areas, and to understand what they are telling you about the site’s condition.

It is important to understand the role of both hydrology and how landforms affect water flow and availability. Riparian 
vegetation is strongly influenced by landform, valley type, and channel morphology (i.e., the shape of the channel); 
these factors strongly influence both annual and seasonal water availability as well as the substrate and nutrients that 
plants receive. For instance, landforms with strong slopes, such as hillsides, drain water quickly and have long dry 
periods. Conversely, low-lying areas collect and pool water from the landscape, creating long wet periods. The water 
that drains from upland areas through the water table will also exit into streams or adjacent areas through seeps or 
springs for prolonged periods, well after rain has fallen. Just as the topography of any area is complex, so too are 
plant communities and compositions. These factors combine to produce dynamic and unique plant communities, the 
composition of which can change across different zones of the riparian area. This is detailed further in the description of 
riparian complexes later in this section.

Fluctuating water levels can increase the amount of open water and bare soils present during a growing season 
(LaBaugh et al. 1998). Open water generally increases immediately following a precipitation event. As water runs off, 
discharges, or evaporates from the site, a drawdown phase may occur that exposes bare soil and leads to opportunistic 
species colonizing or recolonizing portions of the wetland. Water depths and related stages of cover distribution often 
change drastically from year to year and season to season, due to these fluctuating water levels (Stewart and Kantrud 
1971). The fluctuation may also influence the amounts and types of vegetation zones over time; for example, a stream 
could develop a moister vegetation zone during a period of above-average precipitation or lose a vegetation zone during 
a time of below-average precipitation.

Some plants are only adapted to certain soil moisture or texture conditions; others can grow in a range of conditions 
from wet to dry and are often opportunistic pioneer species that grow in recently disturbed or scoured areas. Many of 
these are considered “weedy” or undesirable species (e.g., cocklebur, foxtail barley, common plantain). However, they 
can play a role in helping a site recover from disturbance. Many of these pioneer species are as likely to be found on 
disturbed upland sites as on mudflats or shorelines. Other plant species, such as big bluestem, sunflower, western 
wheatgrass, and common yarrow, are not pioneering but still capable of growing in a variety of moisture regimes. 
These species grow in wet meadows and mesic places, as well as in upland habitats. Species found in riparian zones 
may range from true aquatic plants to upland species (see plant guide in Appendix B for a list of species according to 
moisture regime).
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Trees vs. No Trees
Trees can occur naturally wherever there is sufficient moisture, protection from wildfire, low grazing pressure, and/
or sufficient soil fertility. For example, most of the eastern United States supports forests, as it has higher rainfall and 
lower fire frequency than the West. In contrast, grasslands cover most of the Great Plains, where annual rainfall is < 
20 inches.

Whether, where, and which species of trees belong in prairie grassland systems have long been debated among 
scientists and nonscientists. European explorers and settlers in the 19th century described the landscape west of 
the Missouri as a vast expanse of treeless prairie. They mostly attributed the lack of trees to fire and grazing by 
bison and other wildlife. However, they also described extensive bottomland forests along the larger prairie rivers 
and Missouri tributaries, as well as thickets of native trees and shrubs, such as chokecherry and wild plum, in the 
buttes and woody draws. Many of these bottomland forests, or gallery forests, were cut down for firewood and 
construction materials.

Today, most ecologists agree that the amount of woody cover (including shrubs and trees) has probably increased 
in the upland grassland areas but has decreased in the riparian areas and floodplains (Dixon et al. 2010). While 
western South Dakota is primarily grassland, there is significant coverage of trees in riparian areas where there 
is enough moisture and bare soil to support the establishment of willows and cottonwoods. Riparian forests 
and shrubs are common along the larger rivers, such as the Moreau, White, Bad, and Cheyenne. In addition 
to cottonwood and willows in the wetter zones, trees and shrubs, including green ash, boxelder, chokecherry, 
and hackberry, are common along the mid-size prairie streams in areas protected from fire and grazing. Trees 
and shrubs are also common along woody draws, where drier, upland species, such as snowberry and eastern 
red cedar (as well as Rocky Mountain juniper), can become established and thrive. These sites are shady and 
protected from wind, reducing water losses to evapotranspiration, as well as being under less grazing pressure.

Figure 40: Dry species like sagebrush do not like having their roots wet and are an indicator that an area is not frequently flooded, 
whereas willow require wet soil conditions. Photo © Joe Dickie, Generation Photography, Inc.
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Perennial native prairie grasses and forbs dominate the vegetative cover in most small intermittent and perennial 
streams in western South Dakota. However, woody plants (trees and shrubs) also play an important role along rivers and 
streams. Many mid-sized streams support patches of cottonwood, green ash, boxelder, and/or willow, particularly along 
sandbars or active floodplains. The wetter margins in and along the stream typically support vegetation associated with 
wetlands (e.g., bulrushes, spikerush) in ponded areas. Prairie cordgrass often dominates in ephemeral swales. It can 
also be found along the mesic edges of perennial and intermittent streams in soils that are moist but not completely 
saturated, such as intermittent streams with the water table near the surface. Dry prairie communities often dominate 
high banks and terraces, which are not frequently flooded (such as sagebrush). The areas in between (5–100-year 
floodplains) are often on gradually sloping narrow valley bottoms, featuring shrubs and a variety of wet and dry prairie 
species.

In areas where moisture is ephemeral and is frequently lost to evapotranspiration, such as along the margins of these 
intermittent and ephemeral swales, saline conditions can be created by the accumulation of salts as water is lost to the 
atmosphere. Salt-tolerant plants such as foxtail barley and inland saltgrass indicate that a saline environment is present. 
When saline content is higher, it may prevent plant growth.

In highly incised or entrenched channel types, the riparian area may be dominated by upland species, a sign that the 
water table is well below the ground surface most of the time.

Wetland Indicator Status

Riparian vegetation helps to stabilize soils, improve water infiltration, dissipate flood energy, and 
provide forage and wildlife habitat. Understanding the dynamics of the plant community helps 
managers see whether they are moving toward or away from their management goals.

Characterizing plants according to their moisture needs is a strategy for identifying and classifying wetlands. Plant 
species are assigned a wetland indicator status that describes how flexible versus specialized they are with respect to 
certain moisture conditions. The wetland indicator status is often described in plant guides using one of the following 
acronyms: OBL, FACW, FAC, FACU, or UPL (see below for definitions). The indicator status is widely used in wetland 
delineation and is a valuable tool in understanding the hydrologic characteristics of a site. Looking at a plant community 
is an easy and common way to evaluate the overall health of a site. Some species tolerate only a narrow range of 
growing conditions, so their presence signals some distinctive aspect of that place.

• Obligate wetland (OBL) plant species almost always occur in wetlands under natural conditions and are strong 
indicators of wet soil conditions during the growing season. OBL plants include the common cattail and many 
species of bulrush.

• Facultative wetland (FACW) plant species usually occur in wetlands (> 2/3 of the time) but are also 
occasionally found in non-wetlands (up to 1/3 of the time). FACW plants include several willow species and 
prairie cordgrass.

• Facultative (FAC) plant species are equally likely to occur in wetlands and non-wetlands. They include trees 
such as green ash and cottonwood.

• Facultative upland (FACU) plant species usually occur in non-wetlands (estimated 67%–99% of the time) but 
are occasionally found in wetlands (estimated 1%–33% of the time). They include common sunflower and big 
bluestem.

• Obligate upland (UPL) plant species almost always occur in non-wetlands under natural conditions. UPL plants 
include big sagebrush and blue grama.

In addition, plants that inhabit wet meadows, shores, exposed mudflats, and other marginal habitat that is saturated 
for only part of the growing season may be either obligate or facultative species. It is important to note that indicator 
status can vary based on geographic region. For example, a species that is facultative in eastern South Dakota may be 
an obligate wetland species in western South Dakota. More information on riparian plants, their habitats, and wetland 
indicator status can be found in Appendix B.
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Figure 41: A riparian area is the transition from the aquatic part of the landscape to the upland area. In the landscape pictured, 
an assessment of riparian function would consider the aquatic area, riparian areas, and mixed riparian/upland area. Not all riparian 
areas have all these features, and the width of each zone can vary depending on how deeply the stream has downcut into its valley 
(see previous section on riparian site dynamics). [Source: Dickard et al. 2015; Department of Interior, Bureau of Land Management, 
Technical Reference 1737-15.]

Putting It All Together: Riparian Complex Ecological Sites

Riparian sites are highly varied and dynamic. Riparian complexes include many factors that come 
together to affect a site. These factors include the way water flows in and through the landscape (above 
and below ground). These vary greatly from one landscape to another, from one section of a stream to 
another, and even from year to year based on moisture availability.

Every riparian site is highly varied and dynamic. A riparian area for one stream will look very different from that of 
another stream in a different landscape (for instance, streams in northwest South Dakota look and act differently from 
those closer to the Missouri River breaks). A riparian area may even look different from another riparian area a few feet 
away on the same stream. And each of those areas may look different from one year to the next, depending on how 
much water is available.

A riparian complex is a way of describing the unique ecosystem that results from biotic and abiotic factors that come 
together along a stream and its riparian area. The landscape surfaces and plant communities in a riparian complex 
are a result of geomorphology and hydrologic processes (sometimes combined in the term “hydrogeomorphic” 
processes), as discussed in the previous sections. Thus, a riparian complex is created by several unique factors 
affecting the site:

• geomorphology (or stream and valley type)
• stream gradient
• substrates or stream bed material
• fluvial surfaces
• vegetation patterns
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These factors vary across western South Dakota due to differences in geology, soils, water, climate, and topography. 
Each of these differences may be described, characterized, and classified to better understand the unique set of factors 
present at a specific site.

Landscape Setting Review
• Major Land Resource Areas (MLRAs) provide the context and physical setting, describing landscape, 

climate, soils, and geomorphology.
• Valley types and stream types are characterized by the shape, gradient, width, side-slope gradient, and 

aspect of each landform.
• Fluvial surfaces (also called water flow features) within stream valleys feature particular soil and hydrological 

characteristics that influence the plant communities across the riparian zone.

The concept of a riparian complex allows us to combine valley types and channel types into a unit to describe, 
inventory, and manage riparian ecosystems. Riparian Complex Ecological Sites (RCES) combine the valley type 
and stream channel classifications noted in the box to the right with the concept of riparian complexes (Stringham and 
Repp 2010). A recent guide to RCES developed by North Dakota State University used this approach to describe small 
northern prairie-region stream types that are very similar to those in western South Dakota. In fact, South Dakota and 
North Dakota share many MLRAs (Meehan et al. 2016).

RCES can be composed of many different plant communities, fluvial surfaces, and hydrologic regimes. A RCES may 
be a mosaic of lentic (ponds, marshes, and lakes) and lotic (streams and rivers) features, as well as landforms and 
surfaces, each with distinct plant communities reflecting the hydrogeomorphology of that smaller area within the mosaic.

Different zones of a stream valley are prone to flooding at different frequencies based on the distance of the zone from 
the stream and the elevation of the fluvial surfaces. The overbank zone is frequently flooded, whereas the floodprone 
elevation is the height at which less frequent floods occur (e.g., the approximate 50-year recurrence interval flows) 
(Rosgen 1994). (See also previous section on riparian site dynamics.)

Depending on valley type and stream channel hydrology, multiple fluvial surfaces may occur within the basin. These 
gradients of fluvial surfaces, soil, and hydrological features are associated with different plant communities (Stringham 
and Repp 2010). Distinct plant communities are associated with alluvial bars, streambanks, floodplains, overflow 
channels, and terraces.

The fluctuation in water levels resulting from changes in precipitation or evaporation is a primary disturbance influencing 
the species composition and structure of different zones within an RCES. Fluctuating water levels can increase the 
amount of open water and bare soils that are present during a growing season. Variable hydrology across the riparian 
zone may be identified by different amounts and arrangements of vegetation types. The composition and extent of 
each of these zones may vary from year to year, depending on whether it is wetter or drier than average in terms of 
precipitation.

Ultimately, it is important to remember that when evaluating a riparian site, the more complex it is, the better. A healthy 
riparian site will appear “messy” and complicated, with unique features and plant communities that change from one 
stream section to another, and even with a few feet of each other on the same stream. There is no cookie-cutter riparian 
area. Each has its own features and form. These features might also change from year to year, as well as season to 
season. Like a mosaic, each piece of a riparian complex plays a role and is affected by the pieces and influences that 
surround it, as shown in Figure 42.
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Figure 42: This patchwork or mosaic of different vegetation and riparian features together form a riparian ecological site complex. 
Each pocket of plant communities is created by the unique factors that surround it, such as topography, landform, and presence of 
springs. Together, these factors affect how much water a site receives and what vegetation will grow as a result. Photo © Joe Dickie, 
Generation Photography, Inc.
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Al & Simone Wind, ranchers
Butte County, SD

Ranchers Build Soil and Repair Riparian Areas

The right plan and execution, 
using nature and small 
grazing cells, can turn 

overgrazed and eroded ground 
into healthy soil and highly 

productive grass.

“

”
“In 2007, we bought one of the ugliest pieces of real 
estate in western South Dakota,” says rancher Al Wind. 
“Fourteen years later, our planning and hard work have 
turned seven pastures into a 31-pasture, specialized rest 
and rotation system that has increased grass production 
350% and hayfield production by 250%.”

Such impressive results, achieved by Al and his wife 
Simone on their 3,400-acre ranch in Butte County, 
South Dakota, began with a detailed management plan. 
They based their plan on their experience with a ranch 
in Montana and on a research report that detailed the 
accomplishments of the local Mortenson Ranch 30 
years earlier.

“We searched far and wide for a model to help us 
restore this ranch, using nature-based management 
to improve soil health, bring back native species, and 
reclaim our riparian areas. This model works, and it isn’t 
talked about enough,” Al says.

Back in 2008, few people believed that the couple 
could make pastures as small as 100 acres or even 
200 acres work. “Everyone told us this wouldn’t work in 
West River,” Simone says. Fortunately, range specialist 
Matt Stoltenberg, with Belle Fourche River Watershed 
Partnership, believed in their vision. He worked with the 
Winds to conduct a range inventory and help fund some 
fencing needs, along with South Dakota Game, Fish, and 
Parks.

Eventually, the Winds learned that even a 100-acre 
pasture was too big, so they cut that acreage in half, and 
then in thirds. They learned that a shorter grazing period 
and longer recovery period was better for plant and soil 
health.

“Our initial goal was to figure out what plants would have 
been here, what should be here, and how to bring them 
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back in a natural way. We wanted to create conditions where plants could express themselves with the help of livestock, 
instead of introducing them through seeding and planting using tractors and implements,” Al says. “We faced an uphill 
battle, as 60% of the rangeland was moderately to severely overgrazed, and the trees and vegetation in the riparian 
areas were gone.”

Reawakening riparian areas
Wind Ranch has two intermittent creeks running through it, sections of Butte and Jug Creeks. The 2007 inventory 
described a decimated area with excessive bank erosion and deep channels that dropped the water table. There were 
no woody species along the banks, and there was no vegetation in the creek bed.

A critical component of their plan that helped it succeed was establishing different goals and tactics for their range and 
riparian areas. The riparian goals included the following:

1. Maintain approximately 200 acres of riparian pasture for annual native hay production.
2. Rotate hay production on a rest-and-rotation basis through the approximately 550 available acres to improve pasture 

health and minimize the impact of hay production on wildlife.
3. Improve pasture conditions by improving the quality and quantity of native grasses.
4. Avoid overuse of riparian areas by livestock while improving riparian health.
5. Encourage trees and shrubs to return to riparian areas.
6. Change the depth of the stream channel back to a shallow meander. Decrease the speed of the flow to encourage 

more frequent and gentler flooding. Decrease erosion of the stream channel and raise the water table.
7. Increase the diversity of wildlife habitat and encourage riparian animals to expand their ranges.
8. Allow wildlife to move from range to riparian habitats.

“A range scientist at South Dakota State University told us that most seeds of plant species exist in the soil, even after 
they’ve been missing for 25 to 50 years. You just need to create the right conditions for them to reappear. And that re-
emergence is exactly what happened after about eight to 10 years of controlling our grazing and using our rest/rotation 
system,” Al says.

One day, he called up the SDSU range specialist to joyously proclaim the return of western snowberry. “He wanted to 
know how many plants we saw, and I told him there’s so many in an area that’s the size of our house! He was amazed, 
and we were excited that the riparian area had reached a level of health where long-dormant species were expressing 
themselves. And we didn’t just see sprouts of 25 willows or a few sprigs of rose bushes—our work with nature 
developed a willow field that stretched hundreds of yards along the streambank and rose bushes in areas the size of a 
truck.”

Protecting the creeks
By separating the upland pastures from the riparian areas using permanent and temporary fencing, the Winds controlled 
grazing and haying based on the needs of different riparian areas. “We came up with different ways—from limited cattle 
exposure to late-season haying and hay/graze/rest rotations—to utilize the areas that were in recovery, versus areas 
slower to recover, versus heavily impacted riparian areas. Then the creek heals itself,” Al explains. 

“It was basically the rest period that let these plants express themselves,” Simone adds. “You just have to keep the 
cattle off of it during the right time periods.”

Not only did plants reappear, but so did the wildlife. The Wind Ranch management plan included monitoring and 
evaluation techniques that were more in-depth than the Audubon Society’s bird-friendly grazing plan, which led them to 
become an Audubon-certified ranch.

“For us, the best benefit was the audit by Audubon, because we wanted the results we were seeing to be backed up by 
an outside observer. There are a lot of gurus out there preaching things that are not backed by results. We wanted to 
open up our ranch for inspection, and Audubon offered the only program to provide that service,” Al says.

The Wind Ranch management plan also listed all the animals that should be present in a healthy riparian area. “Within 
six years of instituting our plan, beavers began showing up in the creek after a 20-year absence,” Al says. “Initially, they 
moved out until the riparian area healed enough to provide the habitat, they needed to sustain themselves. Now beavers 
and muskrats build check dams to help slow the water and raise the water table that sustains the natural vegetation.”
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The Winds’ restoration efforts over the last 14 years are nothing short of remarkable. “Our plan—given time, patience, 
hard work, and a lot of passion—has proven that a holistic conservation-based grazing system gets you the most 
production possible from your land,” Al says. “Economically, it’s one of the most viable things you can do, and it has 
helped us grow about two to three times more grass than most ranches in Butte County.”

Figure 1. After changing their grazing management, the Winds saw dramatic changes to their riparian vegetation. Here, Simone is 
seen standing in an area where prairie cord grass has returned. Photo: © Simone Wind
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Figure 2. Al and Simone Wind use photo monitoring to assess the health of their streams. Here a before photo taken in 2008 
looking south from a confluence of streams on the ranch. Photo: © Simone Wind

Figure 3. Al and Simone Wind use photo monitoring to assess the health of their streams. Here an after photo taken ten years later 
in 2018, looking south from the same confluence of streams on the ranch. Photo: © Simone Wind
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Figure 4. With changes to grazing timing and duration, the stream and riparian areas regained healthy with many species of grasses 
and trees restoring to the area. Eventually beaver also returned to the Wind’s ranch. Photo: © Simone Wind

Figure 5. The Winds manage cattle grazing along stream areas by creating riparian pastures to allow for short duration, high-intensity 
grazing. Photo © Joe Dickie, Generation Photography, Inc.
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Figure 6. Because of the restored access of their stream to a wide valley bottom, the Wind Ranch has created a system with a 
healthy green belt (the darker green vegetation), indicative of the soil storing and holding moisture. Photo: Corissa Busse, TNC

Figure 7. The Wind Ranch has restored access of their stream to a wide valley bottom, increasing vegetation and productivity 
throughout the area. Photo: Corissa Busse, TNC
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