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Hydrology Items

Presenter
Presentation Notes
This PowerPoint is referenced in Chapter 5 of the Creeks & Communities Desk Guide (NRST in progress 2009).  It represents an example of a 45-60 minute presentation on the PFC hydrology checklist items. All example PowerPoints in this series are meant to be customized by each presenter.Objective: Trainees will understand the hydrology items in the lotic PFC checklist, including the purpose of each item, all vocabulary used, and be able to identify whether the hydrology items are in a working order or not, from classroom and field examples.Note: Throughout this presentation, feel free to replace photos with ones taken that visually represent those your audience will most relate to.



Stability

Ability, over time, to transport water 
and sediment produced by the 
watershed
maintaining dimension, pattern, and 

profile
without aggrading or degrading

Presenter
Presentation Notes
Natural stream channel stability is achieved when the river develops a stable dimension, pattern, and profile such that, over time, channel features are maintained and the stream system neither aggrades nor degrades. For a stream to be stable, it must be able to consistently transport its sediment load, both in size and type, associated with local deposition and scour. Channel instability occurs when the scouring process leads to excessive erosion or excessive sediment deposition. When the stream laterally migrates, but maintains its bankfull width and width/depth ratio, it is considered “dynamic” yet stable (Rosgen 1996).



Stability = Rigidity
maintaining 
dimension, 
pattern, 
and profile

Presenter
Presentation Notes
Stability does not equal rigidity. This example from Siberia shows the movement of the river as evidenced by the cutbanks, point bar deposition, and the different age classes of trees next to the point bar. The river slowly erodes and deposits, yet maintains dimension, pattern, and profile according to its potential.[Unknown river, Siberia, Russia, date unknown, note the different age classes of trees next to the point bar that demonstrate stability does not equal rigidity, the river is slowly moving with erosion and deposition.]



Presenter
Presentation Notes
Insert photos from workshop area with different valley widths to illustrate local conditions.[Photo 1: Sprague R, OR. 4/24/2002. Narrow valley bottom, headwaters or source zone.][Photo 2: Crooked R, BLM Prineville District, OR. Date. Moderate valley bottom, transfer or transport zone.][Photo 3:  SF Sprague R, OR. 4/24/2002. Wide valley bottom, depositional zone.]



Hydrology Items
Floodplain
Beaver Dams
Channel 

Characteristics
Riparian Area 

Widening
Watershed 

Influence

Values

Hydrology

Vegetation

Erosion 
Deposition

Presenter
Presentation Notes
Items 1-5 focus on hydrologic attributes and processes that need to be in a working order for an area to function properly.



1) Floodplain above bankfull is inundated 
in “relatively frequent” events
Purpose – determine whether frequent 

flood flows are capable of spreading out 
on a low-lying area adjacent to the 
stream and thus provide for
Energy dissipation
Sediment deposition
Periodic flooding of vegetation
Periodic infiltration of floodwaters

Presenter
Presentation Notes
TR 1737-15 (1998) page 26:“The purpose of item 1 is to determine whether frequent floodflows are capable of spreading out on a low-lying area adjacent to the stream and thus provide for energy dissipation, sediment deposition, and periodic flooding of vegetation. Stream systems that are not highly confined generally support a floodplain landform that is flat and adjacent to the stream. However, if the channel is downcut and floodflows can no longer access the floodplain, it no longer provides those important hydrologic functions.The floodplain provides additional capacity for the stream system to transport and store water and sediment. The magnitude and significance of the additional capacity depends on the spatial extent of the floodplain along with basin and stream system characteristics. Vegetation often is an important player in the efficiency and longevity of floodplain function. Periodic flooding of the floodplain is often necessary to promote and sustain riparian vegetation, and therefore is a key factor in determining the functional condition of the riparian system.”



Item #1:  Floodplain inundation

 Level area near a stream channel
 Constructed by the stream
 In the present climate
 Flooded during moderate & high flow events
 Should not be confused with terraces 

(abandoned floodplains)
(adapted from Leopold 1994)

Definition: Floodplain

Presenter
Presentation Notes
Definition of floodplain adapted from Leopold 1994.



Item #1:  Floodplain inundation

Floodplain
How much 

room does 
flood water 
have to spread 
out & reduce 
energy?
Temporary 

storage of 
water and 
sediments

Presenter
Presentation Notes
TR 1737-15 (1998) page 26: “The floodplain provides additional capacity for the stream system to transport and store water and sediment. The magnitude and significance of the additional capacity depends on the spatial extent of the floodplain along with basin and stream system characteristics.”Insert photos from workshop area with different valley widths and floodplain sizes.  [Photo 1: King Canyon, ID. Date. Narrow valley bottom, little room for floodplain formation. Energy is dissipated in step pool sequences.][Photo 2: Unknown, IL. Date. Moderate valley bottom. Moderate room for floodplain formation.][Photo 3: Kimball Cr, UT. 9/20/2000. Wide valley bottom, lots of room for floodplain formation.]



Item #1:  Floodplain inundation

Flow that just fills the 
channel
Point where water just 

begins to overflow onto a 
floodplain
Recurrence interval of 1 

to 3 years, 1.5 yr is 
considered a reasonable 
average

Verry et al. 2000

Definition: Bankfull

Presenter
Presentation Notes
TR1737-15 (1998) page 27: “Bankfull discharge on the majority of streams in the world has a recurrence interval between 1 and 3 years; 1.5 years is considered a reasonable average (Leopold 1994).”If you have models or information for the stream you are working on that show a higher recurrence interval, then use that.



Item #1:  Floodplain inundation

Why Bankfull is important
Discharge at/near bankfull stage is 

the discharge at which channel 
maintenance is most effective in:
Moving sediment
 Forming or removing bars
 Forming bends
Doing work that results in the 

average morphologic 
characteristics (shape) of 
channels

Verry et al. 2000

Presenter
Presentation Notes
Dunne and Leopold (1978) page 608-609: “The bankfull stage corresponds to the discharge at which channel maintenance is the most effective, that is, the discharge at which moving sediment, forming or removing bars, forming or changing bends and meanders, and generally doing work that results in the average morphologic characteristics of channels.”



Item #1: Floodplain inundation

Gaging station data
 Deposition Features –

Floodplain/Point bars
 Changes in vegetation
 Topographic break in 

slope
 Change in size, 

staining, or color of 
substrate materials

 Change in nature and 
amount of debris 
deposits

(Leopold 1994)

Bankfull Stage Indicators

Floodplain

Bankfull

Terrace

Presenter
Presentation Notes
The most consistent bankfull stage determination is obtained from identification of the top of the floodplain.  Seek indicators in the locations appropriate for specific stream types.Know the recent flood and or drought history of the area to avoid being mislead by temporary indicators.Use multiple-indicators whenever possible for reinforcement of a common stage or elevation.Where possible, calibrate field determined bankfull stage elevations and corresponding bankfull channel dimensions to known recurrence interval discharges at gaged stations. This procedure can verify the difference between the floodplain of a river and a low terrace (Rosgen 1996, page 5-8).[Unknown, ID. Date. Arrows point to terrace, bankfull, and floodplain.]



Examples of visual indicators at this site
 1983: Channel shape does not reflect a 

naturally stable channel within the 
valley type

 Lack of well defined bankfull indicators

Pearl Cr NV 1982 Pearl Cr NV 1983
Yes No NAItem #1 Floodplain inundation

Presenter
Presentation Notes
Visual indicators you can see and interpret in the field:Does the channel shape reflects a naturally stable channel within the valley type?A visual indicator that the frequent floodplain is not accessed in relatively frequent events is generally an incised channel.[Photo 1: Pearl Cr, BLM Elko District, NV. 9/1982.].[Photo 2: Pearl Cr, BLM Elko District, NV. 9/1983. The channel bottom eroded during 1983 snowmelt runoff and created a gully. Frequent floods no longer reach the floodplain.]



Examples of visual 
indicators that water 
has accessed the 
frequent floodplain
Sediment or debris 

deposition
Vegetation laid 

down by flow
Healthy riparian-

wetland vegetation

1)Floodplain above bankfull is inundated in 
“relatively frequent” events

Yes No NA

Presenter
Presentation Notes
Other visual indicators you can see and interpret in the field:Indicators that water has been up on the frequent floodplain: sediment or debris deposition, vegetation laid down by flow, healthy riparian-wetland vegetation, etc.,[Bear Cr, BLM Prineville District, OR. 8/1997. Vegetation has been laid down, “yes” floodplain is inundated in relatively frequent events.]



2) Where beaver dams are present, 
they are active and stable

Purpose
Document whether beaver dams are 

present, and if so, are being maintained
If not maintained or captured by 

vegetation, breaching can unleash 
tremendous energies

Presenter
Presentation Notes
TR1737-15 (1998) pages 28-29: “Beaver dams are key agents of riparian-wetland succession because they act as hydrologic modifiers.The purpose of this item is to document whether beaver dams are present, and if so, whether they are being maintained. This item is important because beaver dams are blockages that change an area’s site progression. A flowing stream can be changed overnight to an aquatic pond. If the dams are not maintained or captured by vegetation, over time, they breach and unleash tremendous energies that usually result in degradation.”



2) Where beaver dams are present, they 
are active and stable
Examples of visual indicators
Dam construction material 
Dams keyed into streambanks
Breaches

Yes No NA

Presenter
Presentation Notes
Visual indicators you can see and interpret in the field for a “no” answer:Dams constructed out of sagebrush or other upland vegetative materials are usually not very stable because the vegetation cannot take root and grow (it is too wet for them) (ID example).If the dams are not keyed into the streambanks by the beavers, high water will flow through that area and usually either wash out the bank or the beaver dam (CO example). Dams that have breached and material is not replaced, are not being maintained by the beavers and probably won’t be stable over time.[Photo 1: Unknown. ID. Date. Beaver dam made of sagebrush. The beaver is actively working on the dam, but it is not expected to be stable in the long term, so answer “no.”.][Photo 2: Unknown, CO. 7/2000. Beaver dam is not keyed into the bank so there is a place for water to concentrate during high flow and wash out the streambank and the beaver dam. The answer is “no.”]



2) Where beaver dams are present, they 
are active and stable
 Examples of visual indicators
Riparian-wetland vegetation, especially shrubs 
growing on dam
Mud placed on dam, sediment deposition in pond
Organic matter accumulation in pond sediments

Macrophytes growing in pond

Yes No NA

Presenter
Presentation Notes
Visual indicators you can see and interpret in the field for a “yes” answer:When willow stems are used as building material, they can take root and grow (NF Crooked R, Ochoco NF, OR 2004 and Whitehorse Cr, OR examples).TR1737-15 (1998) page 28: “Some beaver pack their dams with mud (mudders). This construction technique creates a better basis for vegetation to take root and capture a dam, thus helping to stabilize it.”Indicators that the pond has been in existence for some time are more organic matter accumulation in pond sediments compared to channel bank and bottom materials, and macrophytes growing in the pond.[Photo 1: NF Crooked R, private land. 7/20/2004. Beaver is actively placing willow sticks on dam, and willow is taking root and growing, answer is “yes.”][Photo 2: Cottonwood Cr, BLM Vale District, OR. 10/1987. Beaver is actively placing willow sticks on dam, and willow is taking root and growing, answer is “yes.”]Definition of macrophyte: Plants of lakes, streams and wetlands that are visible with the naked eye. This term literally means "large plant." Usually refers to rooted, seed-producing aquatic plants (http://www.great-lakes.net/humanhealth/about/words_m.html).�



3) Sinuosity, width/depth ratio, and gradient are in 
balance with the landscape setting (i.e., landform, 
geology, and bioclimatic region)

Purpose – document important 
roles in how well a stream 
dissipates energy

Three parts  
 sinuosity
width/depth ratio
 gradient

all 3 must be “yes” for the 
answer to be “yes”

Near the shape & size 
expected for its setting

Janes Meadow WY 1989

Janes Meadow WY 1997

Presenter
Presentation Notes
TR1737-15 (1998) page 29-31: “Sinuosity, width/depth ratio, and gradient play important roles in how well a stream dissipates energy. A decrease in stream length relative to valley length (sinuosity) results in a higher stream slope, which increases velocities. Increased velocities accelerate erosion, which alters sinuosity, slope, and width/depth ratios. To be in balance, a stream has to be near the shape and size expected for its setting.”Knowledge and experience with channel classification tools like Rosgen (1996) or Montgomery and Buffington (1993), which describe a range of characteristics for a setting, help answer this item.[Photo 1: Janes Meadow, BLM Rock Springs District, WY 1989][Photo 1: Janes Meadow, BLM Rock Springs District, WY 1997. After a change in grazing management, the improved riparian-wetland vegetation condition is interacting with the water and soil and has created more sinuosity, and a better defined channel with corresponding lower width/depth ratio.]



3) Sinuosity, width/depth ratio, and gradient are in 
balance with the landscape setting (i.e., landform, 
geology, and bioclimatic region)
Examples of visual 

indicators
 Aerial photos help with 

sinuosity

Presenter
Presentation Notes
Visual indicators you can see and interpret in the field:As channel gradient and dominant particle size decreases, there is generally a corresponding increase in sinuosity.Out in the field, it can be difficult to see long enough distances to answer the sinuosity part of this question. Aerial photos help in this regard.[Photo 1: Walla Walla R, WA. 1964 flood. Starting as early as 1904, riparian areas were cleared for farming and the channel straightened. Note the sinuosity of the thalweg (deepest part of the channel) during the flood which demonstrates the rivers natural tendency to meander.][Photo 2: Beaver Cr, OR, private land. 6/1985. Wide, low gradient valley bottom. In this landform and climate, expect high sinuosity, moderate to high width/depth ratio.]



3) Sinuosity, width/depth ratio, and gradient are in 
balance with the landscape setting (i.e., landform, 
geology, and bioclimatic region)

Examples of 
visual indicators
Bank cutting 

on straight 
stretches 
between 
meanders 
(width)

False banks 
that keep 
eroding away

Yes No NA

Presenter
Presentation Notes
Visual indicators you can see and interpret in the field for a “no” answer:Streambank cutting on straight stretches between meanders most likely shows excessive erosion and an overwide channel [Sevier River, university property, UT 2001].A series of false banks that keep eroding away cause an overwide channel [Church Camp Cr, ND 1999].[Photo 1: Sevier R, university property, UT. 5/8/2001. Streambank cutting on straight stretches between meanders is excessive for this streamtype. The answer is “no.”][Photo 2: Church Camp Cr, ND. 7/1999. Up and down this reach, false banks have fallen in and eroded away. This photo shows just one of the false banks. The answer is “no.”]



Examples of visual 
indicators:
Excessive bank 

sloughing
Lack of defined 

streambank in 
moderate to low 
gradient streams 
(plate shape)

3) Sinuosity, width/depth ratio, and gradient are 
in balance with the landscape setting (i.e., 
landform, geology, and bioclimatic region)

Yes No NA

Presenter
Presentation Notes
Visual indicators you can see and interpret in the field for a “no” answer:Lack of defined streambank (lack of bankfull indicators) is a visual clue that excessive erosion is taking place and the channel is too wide and shallow (larger width/depth ratio).[Unknown, ID. Date. “Plate” shaped banks (instead of “bowl” shaped) and eroding banks are a visual indicator that this reach is too wide.  Answer is “no.”]



3) Sinuosity, width/depth ratio, and gradient 
are in balance with the landscape setting (i.e., 
landform, geology, and bioclimatic region)

Examples of visual 
indicators:
Overhanging banks
Stabilizing false banks

Yes No NA

Presenter
Presentation Notes
Visual indicators you can see and interpret in the field for a “yes” answer:A “yes” answer would come from noting overhanging banks where they are expected [Parker Cr, Idaho Panhandle NF, ID 2002].A “yes” answer would come from noting stabilizing false banks [NF Crooked R, Ochoco NF, OR 2004].[Photo 1: Parker Cr, Idaho Panhandle NF, ID. 8/19/2002. Overhanging banks, even on a meander, show stability and the sinuosity, width/depth ratio, and gradient are in balance.  The answer is “yes.”][Photo 2: NF Crooked R, Ochoco NF, OR. 7/20/2004. False banks have stabilized creating a narrower channel.  The answer is “yes.”]



4) Riparian-wetland area is widening or 
has achieved potential extent
Purpose – document that a riparian-wetland 

area is recovering or has recovered, which is 
expressed by an increase in riparian-wetland 
vegetation.
Sediment capture
Floodplain development
Flood-water retention
 Increase of riparian-wetland vegetation

Presenter
Presentation Notes
TR1737-15 (1998) pages 31: “Degraded riparian-wetland areas recover by capturing sediment, which aids floodplain development and improves flood-water retention. This recovery is expressed by an increase in riparian-wetland vegetation. The intent of item 4 is to document that a riparian-wetland area is recovering or has recovered.”



4) Riparian-wetland area is widening or 
has achieved potential extent

 Widening, Enlarging = RIPARIAN AREA 
 Question has 2 parts
 As the water table rises, riparian-wetland 

area can expand outward
 As a stream channel narrows, riparian-

wetland area expands toward the center 
of the channel

 Or, has it reached potential extent?

Presenter
Presentation Notes
TR1737-15 (1998) page 31: “It is important to note that item 4 has two parts. Part one asks if a riparian-wetland area is widening, and part two asks if a riparian-wetland area has achieved potential extent. The reason for this separation is so a “yes” answer is always applied for a positive attribute or process (widening or achieved potential extent).”



Widening, Enlarging = RIPARIAN AREA
As the water table rises, riparian-wetland area 
can expand outward

Bully Creek OR 1982 Bully Creek OR 1988

4) Riparian-wetland area is widening or has 
achieved potential extent

Yes No NAYes No NA

Presenter
Presentation Notes
Visual indicators you can see and interpret in the field:Riparian-wetland vegetation expanding outward away from the water’s edge.[Photo 1: Bully Cr, BLM Burns District, OR 1982. Season-long grazing management has resulted degraded riparian conditions. The answer is “no.”][Photo 2: Bully Cr, BLM Burns District, OR. 1988. After 4 years of spring grazing management in this pasture, sedge, rushes, and bulrushes have established and expanded the riparian-wetland area. The answer is “yes.”]



As a stream channel narrows, riparian-
wetland area expands toward the center of 
the channel

Bear Creek OR 1981 Bear Creek OR 1984

4) Riparian-wetland area is widening or has 
achieved potential extent

Yes No NA
Yes No NA

Presenter
Presentation Notes
Visual indicators you can see and interpret in the field:Riparian-wetland vegetation expanding towards the center of the channel.[Photo 1: Bear Cr, BLM Prineville District, OR. 1/1981. Vegetation is mostly uplands species that is responding to 1 year of exclusion. The answer is “no.”][Photo 2: Bear Cr, BLM Prineville District, OR. 8/1984. Exclosure. Riparian-wetland vegetation has achieved potential extent based on the landform and streamtype. Sedges and rushes dominate the greenline composition. Note how the channel has narrowed and the riparian area has widened. The answer is “yes.”]



Examples of visual 
indicators
Riparian-wetland 

community types 
expanding

Upland plants 
dying or dead

Depositions 
being captured

4) Riparian-wetland area is widening or 
has achieved potential extent

Fowl Manna Grass (Glyceria striata)

Yes No NA

Presenter
Presentation Notes
Visual indicators you can see and interpret in the field for a “yes” answer:Riparian-wetland community types expanding.Upland plants dying or dead because the water table has risen and drowned them out.Depositions from high flow events are being revegetated.“No” answers would be just the opposite of the above. Feel free to add another slide with another photo to demonstrate that.[Crow Cr, Caribou NF, ID. Date. The manna grass can grow up through > 1 inch sediment and will seed out within one year.]



5) Upland watershed is not contributing 
to riparian degradation

Purpose –
document whether 
there has been a 
change in the 
water or sediment 
being supplied, 
and whether it is 
resulting in 
degradation

Presenter
Presentation Notes
TR1737-15 (1998) pages 32: “The condition of the surrounding uplands can greatly affect the condition of a riparian-wetland area. Changes in upland condition can change the discharge, timing, or duration of streamflow events, which can degrade a riparian-wetland area. The purpose of this item is to address whether there has been a change in the water or sediment being supplied to a riparian-wetland area and whether it is resulting in degradation.”



5) Upland watershed is not contributing 
to riparian degradation

Is there riparian-wetland 
degradation coming from the 
uplands
not contributing = “yes”
contributing = “no”

Presenter
Presentation Notes
TR1737-15 (1998) page 32: This item is worded differently (“is not contributing”). The reason for this wording is to make this item consistent with the others so that a “yes” answer provides a positive indicator of functionality.



5) Upland watershed is not contributing 
to riparian degradation
Assess whether uplands are 

contributing to the degradation of a 
riparian-wetland area; not the condition 
of the uplands

Presenter
Presentation Notes
TR1737-15 (1998) page 32: “This item pertains to whether uplands are contributing to the degradation of riparian-wetland area; it does not pertain to the condition of the uplands.”[Photo 1: Kern R, Inyo NF, CA. Date. Eroding road.][Photo 2: Urban neighborhood.]



5) Upland watershed is not contributing to 
riparian degradation

Yes No NA

Presenter
Presentation Notes
Visual indicators you can see and interpret in the field:This is an example from northern Idaho [Parker Creek and Trout Creek, Idaho Panhandle NF, ID]. The first photo of Parker Creek was taken in a relatively undisturbed catchment/watershed (old fire in headwaters) and shows the natural amount of sands and other sediments coming from the decomposed granite geology of the catchment/watershed. Finding an undisturbed or relatively undisturbed catchment/watershed can help the interdisciplinary team get an “eye” for sediment processing, when compared to similar catchments/watersheds with land uses. The second photo of Trout Creek is in a reach that has had road building and past timber sales in the catchment, and it is processing sediments in such a way that it is not contributing to riparian degradation. Both photos would get a “yes” answer.[Photo 1: Parker Cr, Idaho Panhandle NF, ID. 8/19/2002. Photo shows natural amount of fine sediments in this decomposed granite catchment/watershed. The answer is “yes.”][Photo 2: Trout Cr, Idaho Panhandle NF, ID. 8/7/2001. The gravel and sand depositions are mostly associated with wood. It may have had some sediment activity from logging and road building in the past but it is handling the sediment presently being delivered. The answer is “yes.”]



5) Upland watershed is not contributing to 
riparian degradation

Trapping Cr BC 1996 Belgo Cr BC 1996

Yes No NAYes No NA

Presenter
Presentation Notes
Visual indicators you can see and interpret in the field:British Columbia, Canada example of similar catchments. Belgo Creek catchment is relatively undisturbed, Trapping Creek catchment has many roads which eroded or caused land slides during rain events which delivered excessive sediments to the channel. Both are expected to have single thread channels, yet Trapping Creek is braided because of the excessive sediments, and would get a “no’ answer.[Photo 1: Trapping Cr, BC. 1996. Photo shows a typical reach of disturbed catchment/watershed. Many roads have eroded or caused excessive land slides causing braiding. The answer is “no.”][Photo 2: Belgo Cr, BC. 1996. Photo shows typical reach of relatively undisturbed catchment. The answer is “yes.”]



Examples of visual 
indicators
Evidence of too 

much water, not 
enough water, too 
much sediment, 
not enough 
sediment

5) Upland watershed is not contributing to 
riparian degradation

Yes No NA

Presenter
Presentation Notes
Visual indicators you can see and interpret in the field:Membres River, NM example where we did not have an undisturbed watershed to compare with, so we had to look at sediment processing at each site (based on site potential). In this location, mid channel bars have developed on the curves (this was a repeating situation on curves, not just the one pictured). The curve area should be where the energy of the stream can transport material and deposit it on the next point bar downstream. The channel is overloaded with bedload and cannot transport and process the bedload. Mid channel bars are common forcing stream energy to the banks which continue to erode. Upland and upstream sources were identified that were causing this excessive bedload.[Membres R, The Nature Conservancy, NM. 5/20/1998. Mid-channel bars developed from excessive bedload from several sources in the catchment/watershed are an indicator of upland watershed contributing to riparian degradation. The answer is “no.”]



5) Upland watershed is not contributing to 
riparian degradation

Examples of visual indicators
Evidence of too much water, not enough 

water, too much sediment, not enough 
sediment

Badger Cr, CO Badger Cr, CO

Yes No NA
Yes No NA

Presenter
Presentation Notes
Visual indicators you can see and interpret in the field:TR1737-15 (1998) pages 78-80:“Sediment supply is moderate to high, making this system very susceptible to shifts in both lateral and vertical stability. Stability is governed by the presence and condition of riparian-wetland vegetation.When riparian-wetland vegetation conditions are poor, erosion/deposition is accelerated and the system trends toward being braided instead of a single thread [– a “no” answer].When riparian-wetland vegetation conditions are good, sediment is captured and lateral and vertical adjustments are diminished [– a “yes” answer].”TR1737-15 (1998) page 35:“Changes in width, depth, width/depth ratio, slope, sinuosity, and meander characteristics are indicative of changing conditions of water and sediment yield in the watershed. Changes in channel planform [shape] or pattern (e.g., straight, meandering, braided, riffle-pool, step-pool, or cascade) are also good indicators.”[Photo 1: Badger Cr, BLM Royal Gorge Field Office, CO. Date. When riparian-wetland vegetation conditions are poor, erosion/deposition is accelerated and the system trends toward being braided instead of a single thread – a “no” answer.][Photo 2: Badger Cr, BLM Royal Gorge Field Office, CO. Date. When riparian-wetland vegetation conditions improve, sediment is captured and lateral and vertical adjustments are diminished – a “yes” answer.]



Examples of visual indicators
Banks with healthy riparian-

wetland vegetation with 
excessive cutting because of 
deposition

How main channel is handling 
tributary bedload inputs

5) Upland watershed is not contributing to 
riparian degradation

Presenter
Presentation Notes
Visual indicators you can see and interpret in the field for a “no” answer: Streambanks are covered with healthy riparian-wetland vegetation, yet there is excessive streambank erosion due to excessive deposition of sediments putting pressure on the banks.The processing of tributary sediments causes the main channel to braid or have excessive deposition for an extended length downstream with no good explanation (same or very similar gradient, etc.,)[If you have good photos for these situations, please share them with Janice Staats so they can be added in.]



Riparian-Wetland Attributes & Processes

Vegetation

Soil, Landscape Water

Presenter
Presentation Notes
Wrap up hydrology items, and transition to vegetation items by the next instructor.
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