




















Desired conditions?
How to quantify, 
monitor, and set 

measurable goals?

Need to identify 
reference or ‘desired 
condition’ sites and 
measure over time

Quantify reference 
conditions in a range 
of valley and channel 

types



Riparian Area

Channel Type

Valley Form

Ecoregion

Scale

Region

Segment

Reach



Headwater > 4% Confined Steep

High-energy 
Coupled

> 4% Confined Steep

High-energy Open > 4% Unconfined Steep

Moderate-energy 
Confined

0.1 - 4% Confined Low-Steep

Moderate-energy 
Unconfined

0.1 - 4% Unconfined Low-Steep

Canyon Variable Confined Steep

Gorge Variable Confined Steep

Glacial Trough < 4% Unconfined Moderate-Steep

Low-energy 
Floodplain

< 0.1% Unconfined Low-Moderate

Geomorphic Valley Classification
E. Carlson and B. Bledsoe

1) System energy 
2) Valley confinement 
3) Hillslope coupling 



High energy coupled valley

Canyon

Low energy floodplain

Moderate energy unconfined valley



Hydrogeomorphic valley classification
Erick Carlson and Brian Bledsoe 
Colorado State University

Hydrogeomorphic valley type
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Project-level 
monitoring

Inference at 
different scales

Field data 
collection 
and analysis tools

http://www.fs.fed.us/biology/
watershed/riparian.html



Riparian vegetation monitoring:

• Plant species composition and vertical structure
• Tree stem density, basal area, and condition

Scott et al. 1999



Combined:
• Opportunity for trend 

monitoring
• Ability to hydraulically model 

to develop rating curves
• Measurable attributes of 

desired or reference conditions

• Channel cross sections and fluvial 
Classification
Width to depth
Form

• Reach longitudinal profile
Gradient 
Longitudinal profile

• Substrate characterization
Bare soil, gravel, cobble, boulder, 
bedrock, water



Threats or stressors to riparian 

and wetland systems:

• Changes in flow regime 

and dewatering 

(supply and demand-driven)

• Channelization

• Invasive species

• Changes in sediment delivery 

to channel

• Herbivory

• Wildfire and fuels

http://www.fs.fed.us/wwetac/projects/
theobald.html

Also see Poff et al. 2011. AWRA.





Threats assessment considers factors 

that influence riparian and riverine 

functioning:

• Flow regime

• Sedimentation

• Lateral Connectivity 

http://www.fs.fed.us/wwetac/projects/
theobald.html



Modeled past, present, and projected 

future conditions

Examined the current status of 

streams relative to unaltered 

reference conditions 

Evaluated those riparian areas most 

at risk of future change under 

various future scenarios of climate 

change and human caused land 

cover change.

http://www.fs.fed.us/wwetac/projects/
theobald.html



Current threat level
Green = Low
Red = High



IPCC A1B



IPCC B1




