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River Scales 

Catchment: all watershed 

Segment: ~103-104 W 

Reach: ~102-103 W 

Morphologic: ~100-101 W 

Hydraulic : ~10-1-100 W 

Thomson et al., 2001 
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What are the different spatial scales? 



Definitions 

Morphologic Unit 

ÅIndependent of Flow 

ÅLandform 

ÅGeomorphic 

Meso-Habitat 

ÅVaries with Flow 

ÅDepth, Velocity, Substrate 

ÅBiologic 

When is a Riffle a Riffle? 

26,000 cfs 794 cfs 



Geomorphic Questions 

ÅCan 2D model results be used to rationally delineate 

morphological units? 

ÅWhat morpho unit types are present?   

ÅWhat is the natural organization of the morpho units? 

Does it vary for different spatial scales? 

ÅDo the morpho units exhibit longitudinal and lateral 

variability? 

What is the approach to analyzing the geomorphology? 



Geomorphic Questions 

ÅMorphologic Units are fundamental building blocks of 

river systems 

ÅHow landforms are spatially associated with each other 

will impact other river form-process linkages (e.g. 

habitat, ecology, water quality, erosion, etc.) 

Why is spatial structure important? 



Segment Scale 

Where is the study site? 



Segment Scale 

What is the segment scale? 

Timbuctoo 
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Flow 

Direction 

Average Slope = 0.16% 

Average BF Width = 319 ft  

Length = 25.2 miles 



Morphological Unit 

Delineation Methods 

One-dimensional 

Two-dimensional 

How can we objectively delineate morphological units? 



Previous Methods 

ÅSurface Water 
Characterization 

ÅReaction to underlying 
landforms 

ÅEasily identifiable in the field 

 

ÅHydraulic Variables 

ÅDepth, velocity, substrate, 
shear stress, Froude number 

ÅReach-specific? Flow-
specific? 

What classification methods have been used before? 



2D Hydrodynamic Model 

Å Computational mesh  of points and areas to solve the 

St. Venant equations from fluid mechanics 
 

Å Inputs = all inflowing discharges, topography, the water 

surface elevation at all flow outlets, a bed roughness 

parameter, and one or more turbulence parameters 
 

Å Outputs = water surface elevation and the depth-

averaged velocity vector at each point in the mesh 

Can 2-D model results be used to rationally delineate morphological units? 



Model Outputs - Baseflow 

River Depths River Velocities 

Can 2-D model results be used to rationally delineate morphological units? 



Map Delineation 

Å2D Hydrodynamic Model Results 

ÅBaseflow Hydraulics 

ÅWetted Area Boundaries (bankfull & flood) 

ÅTopography 

ÅTopographic Change (erosion/deposition patterns) 

ÅDepth x Velocity óthalwegô 

 

ÅArcGIS 

Can 2-D model results be used to rationally delineate morphological units? 



Model ð Wetted Areas 

Can 2-D model results be used to rationally delineate morphological units? 



MU Discretization 

What morphological unit types are present in the LYR?   


