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Results

Tools

RiverSmart Communities
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What We Do

Process-Based Management and Fluvial Geomorphology

Water erodes 
material...

...and deposits it 
downstream
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Image Altered From TERC
http://www.concord.org/~btinker/GL/web/water/rivers_streams.html

Possibilities in Remote Assessment
Remote Assessment

Data Sources

⅓

Drainage Area (miles2)

B
an

kf
ul

l W
id

th
 (f

t)

Sample List of River Assessment Protocols

    (Valuemodeled) - (Valuemeasured) 
2

    (Valuemeasured)

Number of Values

RMSPE =
∑ 

HGM Run → 1 2 3 4 5

Elevation Change Threshold (m) 0.5 1 0.5 1 0.75

Slope Change Threshold (degrees) 12 12 20 20 15

Conclusions and Further Work

●
●
●
●

●
●

●
●

○
●

Rosgen, D. 2007. Watershed Assessment of River Stability 
and Sediment Supply (WARSSS)

Four-phases classify streams, measure features for channel 
evolution and sediment models. Guides "natural channel design."

Kline, M., et al. Various Dates (2003, rev. 2004). Stream 
Geomorphic Assessment Protocol Handbooks.

Three-phase protocol for watershed planning, hazard mapping. 
Emphasizes river corridor, is incorporated into state legislation.

ADEQ Surface Water Section. 2012. Standard Operating 
Procedures for Surface Water Quality Sampling, Arizona.

Manual of assessment methods, based on Rosgen. Focus is water 
quality. Part of statewide surface water monitoring program.

IDEQ. 2007. Beneficial Use Reconnaissance Program Field 
Manual for Streams.

Guidance for assessment planning, preparation, fieldwork, and 
reporting. Focus is biological condition and habitat availability.

Moore, K., et al. 2008. Aquatic Inventories Project: Methods 
for Stream Habitat Surveys, Version 17.1.

Quantifies habitat condition by assigning numeric values to stream, 
riparian, and valley geomorphic features.

USFS. 2009. Stream Inventory Handbook: Level I & II, 
Version 2.9.

Set of inventory protocols geared towards various watershed 
management activities. Focus and level of detail are flexible.

USACE and USEPA, 2008. Compensatory Mitigation for 
Losses of Aquatic Resources; Final Rule

Determine requirements to offset impacts. Available for New 
England, VA, NC, SC, GA, AL, MS, IA, IL, WI, MN, OK, TX, KY.

Mussetter Engineering, Inc. 2008. Sediment and Erosion 
Design Guide.

Delineates Lateral Erosion Envelope (LEE) using bank retreat 
equations based on bank material and incision depths.

City of Austin Watershed Protection Department, 2013. 
Guidance on Establishing an Erosion Hazard Zone

Estimates surface and subsurface erosion hazard zones based on 
future incision and channel migration. Has legislative force.

Montgomery, D. R. and J. M. Buffington. 1998. Channel 
Processes, Classification, and Response

Energy and mass-balance equations are used to classify reaches, 
assess condition and predict disturbance response.

Brierley, G., & Fryirs, K. 2005. Geomorphology and River 
Management: Applications of the River Styles Framework

Divides river into Geomorphic Process Zones based on sediment 
dynamics, remediation aims for best-possible “sustainable river.”

The RHS Team, 2003. River Habitat Survey in Britain and 
Ireland: Field Survey Guidance Manual, 2003 version

Applied rapidly by non-experts, scores habitat based on physical 
stream structure. Conforms to EU Water Framework Directive.

Rinaldi, M., et al. 2012. A method for the assessment and 
analysis of the hydromorphological condition of Italian 
streams: The Morphological Quality Index (MQI).

Grades habitat from continuity, morphology, vegetation quality. 
Uses remote sensing. Conforms to EU WFD.

Smith, M., et al. 2008. The Active River Area: A Conservation 
Framework for Protecting Rivers and Streams.

Delineates river corridor susceptible to channel migration based on 
elevation models.

Analysis Categories

Relevance Detail Applicability Accessibility Ease of Use Output
What is protocol 

goal? How 
directly related is 
it to user goal?

How detailed are, 
and what is 

resolution of, 
results?

How widely 
applicable is 

protocol (topically, 
geographically)?

Ability to access, 
instructions, 
technology 

required, etc

Time, data, 
research input, 

expertise 
required, etc

Utility and clarity 
of output (maps, 
text, equations, 

etc)


