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Presenter
Presentation Notes
Previous speaker – talked about restoration – riparian forest management etc.
They were all talking about making good management decisions, and good decisions are based on knowing the system that you are working in – The riparian vegetation can not be separated from the stream and associated floodplain – which creates a stream corridor.
Which is what I would like to talk about – assessing the stream corridor – or how to read the landscape. 



What condition is it in 
and how is it working? 
What condition is it in 
and how is it working?

How did it get this way?How did it get this way?

Where is it going?Where is it going?

Presenter
Presentation Notes
1- Before making any management decisions, you need to ask 3 questions- What condition is the stream corridor in and how is it working? 
2- How did it get in this condition?
3- Where is it headed – if you know how it will will change, then you can decide if and how to change it to a more desired condition- which is the basis for making management decisions.
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Presenter
Presentation Notes
1-When looking at a stream corridor – what do you see? 
It Depends on your perspective – biologist – forester – irrigator - fisherman – hunter- boater- all see different things.
A planner needs to look at it from all perspectives – and as a system.
Your looking for indicators – how is the system working and what condition is it in ?
2. You need to understand the many variables that drive the system – that dictate how the stream corridor ecosystem functions.




Presenter
Presentation Notes
 Most planning units occur at a farm or ranch scale. 
At this scale the stream corridor can be looked at as its own system and you need to understand the four dimensions of a stream corridor- it has width, length and depth; and it changes over time.
You also need to ask what is the condition of the corridor? – How did it get this way? – and Where is it headed?
 



Channel MorphologyChannel Morphology

Width/DepthWidth/Depth

Riparian VegetationRiparian VegetationGradientGradient
SinuositySinuosity

CurrentCurrent

Presenter
Presentation Notes
Habitat structure involves both terrestrial and aquatic- riparian vegetation provides terrestrial habitat and inputs for the aquatic food chain. It also provides shade that can help moderate water temperature. 
In stream habitat is determined by channel morphology that is creates, sinuosity, currents, width/depth.
The amount of in stream cover and stream bed texture is determined by large woody debris and siltation.
The substrate is also a biologically active area.
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Climate & GeologyClimate & Geology

Presenter
Presentation Notes
The shape and size of the stream corridor is determined by the amount and duration of water and the geology of the landscape. The overall climatic patterns is the basis for stream flow and that flow shapes the valley.
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Presenter
Presentation Notes
Flow regimes are described as a volume of water that passes a given point. A Common unit is Cubic feet per second. The volume of water is determined by runoff patterns and ground water seepage – the amount of rainfall and the land use determines the amount of runoff.
Seasonal variations create high and low extremes. 
Groundwater is also involved, and can be the main source of flow between runoff.

 



Valley Types and FloodplainsValley Types and Floodplains

Presenter
Presentation Notes
Long term flow regimes have eroded the landscape, creating valleys and floodplains. The shape of the valley will influence the size of the floodplain and the depth to groundwater. Since riparian vegetation is dependant on the water elevations, the shape of the valley will greatly influence the extent of the riparian vegetation..
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of stream?
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of stream?

Ephemeral or PerennialEphemeral or Perennial

Natural or ModifiedNatural or Modified

Presenter
Presentation Notes
Due to the steepness of the topography, many streams are downcut.  Much of the woody cover has been removed in some areas.
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Rosgen (1996)

• Entrenchment Ratio 
• Width/depth Ratio
• Sinuosity 
• Slope
• Bed Material

Stream Classification SystemsStream Classification Systems

Presenter
Presentation Notes
1. It is also important to understand the type of stream that you are working with – streams are dynamic systems, but they do show similar characteristics and can be classified by these characteristics. One , classification system is by Dave Rosgen. In this system streams are grouped by 
Entrenchment Ratio - Width/depth Ratio - Sinuosity – Slope - Bed Material.

2. Stream are then grouped into 7 basics types- A thru G. Notice that steeper slopes have straighter streams and smaller floodplains. can be classified by Another classification system is the Rosgen system.  



1% slope  
W/D = >12   
ER = > 2.2 
Sinuosity=1.4

sand bottom

Elm Creek, Red Cloud, NEElm Creek, Red Cloud, NE

C5C5

Presenter
Presentation Notes
Here is a Rosgen Type C channel. The people in this picture are measuring the bankfull width and depth.
The number 5 indicate that the stream bed is sand.



multiple channel 
2% slope        
W/D  >40

gravel bottom

D4D4

Presenter
Presentation Notes
A D stream is braided and the 4 indicates that the bottom is gravel.
This classification system can also provide indicators of the stream form and shape that should be in a given landscape setting. It also  helps determine the type of floodplain that should be present.



Bow Valley Creek Between Fordyce & Constance, NEBow Valley Creek Between Fordyce & Constance, NE

active floodplain

bankfull

low flow

terrace

Presenter
Presentation Notes
Here is an example to illustrate the various floodplains and plant zones. The terrace is a historic floodplain that is no longer inundated.



Floodprone Width/Bankfull Width=ER

ER = < 1.4 ER = 1.41-2.2 ER = >2.2

Floodprone Width = 
Width @ 2x Maximum 
Bankfull Depth



Turkey Creek 

active floodplainactive floodplain

bankfullbankfull

low flow

Presenter
Presentation Notes
Here is an incised stream showing the floodplain levels.



Channel VariablesChannel Variables

Width
Depth
Gradient (slope)
Velocity
Discharge
Sediment concentration
Sediment size
Roughness

Presenter
Presentation Notes
“A change in one of these eight interrelated stream channel variables will set up mutual adjustments in the others”.
·  width 
·  depth
·  gradient (slope)
·  velocity
·  discharge
·  sediment concentration
·  sediment size
·  roughness




DEGRADE AGGRADE

sediment load stream discharge

COARSE FINE STEEP FLAT

sediment size stream slope

Lane’s Balance

QS*D50 ~ S*Q

Presenter
Presentation Notes
The size of the channel is determined by the stream’s slope and flow of water in balance with the size and quantity of sediment particles it moves. Over time these variables create a channel that is in ‘dynamic equilibrium’.
During disturbance, if one side of the balance is altered, more/less water- more or less sediment- then the balance is altered and the resulting affect is either degradation or aggradation.



Channel AdjustmentsChannel Adjustments

Channel width
Channel pattern
Longitudinal profile

Bedforms
Bed armor

Presenter
Presentation Notes
“When armoring is not sufficient or possible due to grain size limitations, the channel may adjust its overall width”.
“Given sufficient time and energy, channel pattern (e.g. meandering or braiding) and slope may adjust as well”.
“Finally, over long (and sometimes short) periods of time, a channel may adjust to changing levels of energy in the watershed by adjusting its longitudinal profile…
·  channel slope and associated pools and riffles are also impacted along the stream’s longitudinal profile,
·  channel slope directly impacts flow velocity, stream competence, and stream power,
·  stream competence – the size of the largest particle a stream can move under a given set of hydraulic conditions
·  stream power – the rate of work performed by the stream to transport particles out of the watershed”.
“Since these attributes drive the geomorphic processes of erosion, sediment transport, and sediment deposition, channel slope becomes a controlling factor in channel shape and pattern”.



StableStage I

Channel Evolution Model (Schumm)

DISTURBANCE

Presenter
Presentation Notes
This process is known as the channel evolution process. In stage 1 the stream is in dynamic equilibrium. 
Then a disturbance happens and starts the process.



Headcutting

IncisionStage II

Presenter
Presentation Notes
In stage 2, the disturbance creates more water or changes the channel slope which increases the stream energy and if there is not a bedrock bottom, the stream starts to downcut.



Bank Failure

WideningStage III

Presenter
Presentation Notes
As the channel deepens, the channel banks get higher and begin to fail, sloughing into the channel. The channel gets wider as the bank material is eroded downstream.



StabilizingStage IV

Bank Failure

Presenter
Presentation Notes
In stage 4 as the stream widens it can’t move all of the bank material through the system and it starts to stabilize as. 




Original stage 1

StableStage V

Presenter
Presentation Notes
1. In stage 5 a new floodplain is created in the bottom of the new widened channel achieving a new dynamic equilibrium. 
2. During this process a lot of material can be eroded.
3. And the water table in the valley is also lowered to adjust to the lower channel bottom. Which can dramatically  effect the riparian vegetation.



STAGE   II

STAGE   III

STAGE   I

Presenter
Presentation Notes
Here is the process illustrated in a very short distance.



White River, Glen NE

Presenter
Presentation Notes
The individual on the left is standing on an old floodplain terrace. This channel went through the channel evolution process and the stream bottom dropped, eroding the valley bottom and lowering the water table. Notice the difference between the lower floodplain and the old terrace, this is a result of having access to the water table.



Presenter
Presentation Notes
Disturbances can have many indirect consequences to a stream corridor. For example, major changes in watershed land use, changes the amount and timing of runoff, which changes the geomorphology of the channel, which changes stream hydraulics, which changes habitat.etc  
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Presenter
Presentation Notes
1. This process can be very dramatic – Here is a post card showing the Little Nemaha River in NE. around 1910.
2. Shortly after 1910, the channel was straightened in order to drain the floodplain and improve agriculture production.
3. Straightening increased the channel slope and draining the wetlands increased water flow. Thus starting the channel evolution process.
4. Here is the same channel in 2002.



2002

22’22’

90’

140’

340’

40’40’

North Fork 
Big Nemaha 
River 
Humboldt, NE        
Circa 1930

Presenter
Presentation Notes
In this example from the Big Nemaha river near Humbolt NE, 
the river was channelized in the early 1900’s.
In the top picture from 1930, notice that the right bridge abutement is eroding from around its supports, this indicates the channel is widening.
3. In the bottom picture from 2002, the channel has down cut to 40 ft. and widened to over 340ft. This is a result of going through the channel evolution process as a result of the channelization disturbance.



18 ft.18 ft.

Presenter
Presentation Notes
In this picture the 1930 bridge is superimposed over the 2002 picture to show the change.



Original channel 
bottom



Incised channel

Presenter
Presentation Notes
As the stream gets bigger, it channel becomes more incisized.   The width and density of the riparian vegetation varies greatly form landowner to landowner.
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Presenter
Presentation Notes
There are many examples of this evolution process- As land use changes runoff patterns change. 
If runoff water increase – the stream degrades.





Affect of increased 
runoff from urbanizing 

watershed 

Affect of increased 
runoff from urbanizing 

watershed

Presenter
Presentation Notes
Urbanization and increased impervious areas can increase runoff dramatically causing streams to downcut.



South Table Creek, Otoe Co., Nebraska

Affect of channel 
straightening

Presenter
Presentation Notes
A smaller stream that has was straightened in the 1970’s. this stream is still going through the widening process.



Blirdwood Creek, 
McPherson Co. NE

Presenter
Presentation Notes
1. Here is an example from the sandhills in Nebraska. This stream was straightened in the 1950’s. The landowner has complained of the loss of wet meadows in the floodplain. It is estimated that the channel has downcut 5-6 ft.
2. Just upstream, the channel has also downcut.
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Presenter
Presentation Notes
1. High stream banks can also be created by sediment build up. When native prairie and woodlands were cleared for agriculture, erosion increased in the uplands and the sediment load increased.
2. More sediment – the stream aggrades,




Post Settlement 
Alluvium (PSA) 
Post Settlement Post Settlement 
Alluvium (PSA)Alluvium (PSA)

Billings Creek, Viroqua, WIBillings Creek, Viroqua, WI

Presenter
Presentation Notes
In this example from Wisconsin, the massive erosion rates resulted in filling in downstream floodplains. This deposition is called post settlement alluvium. The individual is pointing to a fence post that was buried in the past by this deposition. In other settings, a dark soil A horizon can been buried by several feet of sediment. This added material to the stream valley now makes the stream banks higher and thus more unstable.
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Presenter
Presentation Notes
Another situation that is common in the great plains, is the removal of water.
2. With less water – the stream can not move the same amount of sediment and aggrades,
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Presenter
Presentation Notes
Here is an example from the Republican River in NE near Parks, NE.



7.3 chains = 482 ft.

Dundy Co. NE  T1N, R39W

GLO Original Survey 1872

Presenter
Presentation Notes
Here is the original Government Land Office Survey from 1872. The surveyor indicated the river was 7.3 chains wide- whichis 482 feet at the section line.



USGS Quad 1979

1872

1979

SECTION 19 SECTION 20

483 ft

Presenter
Presentation Notes
Here is the same area in 1979. The USGS topographic map indicated the stream to be considerably smaller. 
 Here is the channel in 1979
 and the channel from 1872. The 1979 channel is smaller and the alignment has changed.



19991999

1872

1979

483 ft

SECTION 19 SECTION 20

Presenter
Presentation Notes
1. Here is the same area in 1999. 
2. The width of the river in 1999 is represented by the yellow line. 
3. The blue line represents the river width according to the USGS topo map from 1979. 
4. The green line represents the river according to the GLO survey from 1872.
5. The next slide is a pictures from the view point represented by the red arrrow.



1951

Presenter
Presentation Notes
A view from the railroad bridge in 1951.



1993

Presenter
Presentation Notes
And from 1993- The river is significantly narrower.



Plant ZonesPlant Zones
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Presenter
Presentation Notes
The amount of water inundation and saturation will create several plant zones. Different types of plants are adapted to these different zones.



Rosgen



topographic floodplain

frequently flooded
bankfull 
elevation

Zone 1Zone 2 Zone 3Zone 3

floodplain 
wetland

Zone 2W

Presenter
Presentation Notes
The stream corridor is shaped by the various stream flows. There is a channel forming discharge that is also called the bankfull elevetion. This flow occurs frequently enough to keep woody vegetation from growing. Flows that exceed this elevation flows over the floodplain. Areas that frequently flood may have different vegetation than the topographic floodplain. 
This variation in flood frequency and depth to groundwater will create different vegetative zones.
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Presenter
Presentation Notes
Many stream corridors have also be altered. Channel modification can disconnect the channel from the floodplain and or levees can also restrict flood inundation. Which will also affect the plant zones.



CUT

FILL

POINT BAR

POINT BAR

Lateral adjustmentsLateral adjustments

Presenter
Presentation Notes
You also need to be aware of how the stream channel moves across the valley floor. It erodes the outside of bends and deposits on the inside. The deposits on the inside of bends is called a point bar. In stable systems the channel width and depth stays fairly constant as it cuts and fills.



Lateral adjustmentsLateral adjustments

cutt off

Ox bows

Presenter
Presentation Notes
In some very sinuous channels, the channel will eventually connect and form a cutoff. The old channel is left disconnect to the main flows and an ox bow is formed.



1879

Study Area

1879

1994

Presenter
Presentation Notes
1. Understanding these disturbance that affect the stream, floodplain and adjacent streambank is critical in making Riparian Forest management decisions. Looking at historic patterns provides clues on how the stream corridor is evolving.
Here is an example from the Missouri River near Vermillion, SD.
2. The base map is the 1994 USGS topographic map. The light blue shows the channel from 1879.
The dark blue is the channel in 1881.  



The Heart Beat of a River…Lost
Missouri River Flow at Yankton, SD
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FIGURE 3.1 Typical cross-section of the pre-regulation Missouri River.
SOURCE: Rasmussen, 1999.



Forest Age Class MapForest Age Class Map – Vermillion area

Courtesy of Marc Dixon
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Presenter
Presentation Notes
1. The same area showing the 2006 channel location.
2. The pink line indicates the 1968 channel location. The orange area shows deposition areas. The dark blue areas are areas that have been eroded since 1968.
3. This information can help identify high risk areas. Areas that will likely erode in the near future.



May 15 2008June 24, 2008

South Table Creek, Otoe, Co.



What condition is it in 
and how is it working? 
What condition is it in 
and how is it working?

How did it get this way?How did it get this way?

Where is it going?Where is it going?

Presenter
Presentation Notes
1- In closing –remember to ask 3 questions before making management decisions- What condition is the stream corridor in and how is it working? 
2- How did it get in this condition/
3- Where is it headed – 



http://www.ndcsmc.nrcs.usda.gov/technical/Stream/index.html











Visual Simulation KitVisual Simulation Kit

Presenter
Presentation Notes
A visual simulation kit has been developed by the USDA National Agroforestry Center to provide natural resource professions a tool for creating simulations. The kit contains an entry level image editing software program, called CanVis, and a Visual Simulation Guide.  The software is CCE approved for use on NRCS computers and the guide runs on an internet browser. 



Presenter
Presentation Notes
The CanVis Software allows objects to be added from a library. In this example an animal waste storage tank.




Presenter
Presentation Notes
Textures from other images can also be used to change the background image to build other conservation measures, like a stream crossing.
In this example the riparian area has been modified to show how a riparian forest buffer would change over time.



Visual Simulations

Scenario 1Scenario 1Scenario 2Scenario 2Scenario 3Scenario 3

Presenter
Presentation Notes
CanVis provides a  powerful planning tool that communicates ideas visually, leading to better decision-making.



Gary W. Wells
Landscape Architect
USDA Natural Resources Conservation Service

National Design, Construction and Soil Mechanics Center
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