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2011-2012 ANNUAL SITES w/ GCD 



WHAT IS DEM-BASED GCD? 

A little background… 

• DEM -> digital 
elevation model 

• GCD -> 
geomorphic 
change detection 

• Of everything that 
CHaMP measures, 
GCD is one of 
most sensitive to 
the quality of the 
data and 
influences like 
crew variability 

 



CHANGE VS. BEHAVIOR 



WAYS A RIVER CAN ADJUST LOCALLY 

• Adjustments 
(Erosion/Deposition) 

– Channel morphology 

• Channel Size 

• Channel Shape 

– Bed Character 

– Planform 

– Arrangement of geomorphic 
units 

 

 

 

• An adjustment is not a change in river type! 

• “River behavior equates to adjustments around a 
characteristic assemblage of geomorphic units” 

 

 

 



FORMS OF ADJUSTMENT TO CHANNEL SHAPE 

• Geomorphologists 
have lots of special 
names for things… 

• Basically, all 
expressions or special 
cases of erosion or 
deposition 

From Brierley & Fryirs (2005) 



NATURAL CAPACITY FOR ADJUSTMENT 

• Plausible limits on 
what adjustments 
are possible 

 

From Brierley & Fryirs (2005) 



CHANGE DETECTION WITH DEM DIFFERENCING 

Simple method of quantifying spatial 
variations in change in storage 
terms of a sediment budget. 

© Wheaton (2008) Mclean & Church (1988) – Water Resources Research 
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CONSERVATION OF MASS 
VOLUMETRIC 

Porosity of bed 
material 

Volumetric rate of bed 
material transport 

Erosion Deposition 



IN A PERFECT WORLD… 

• The signal (the change we’re 
trying to detect) is much 
greater than our noise…. 

 

 

• In many instances, the noise 
is of similar magnitude to our 
noise… 

 

• Better in places where 
vertical changes are large! 
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z Surface Noise: 
• LiDaR : +/- 10 to 25 cm (14 

to 36 cm minLoD) 
• Total Station:  +/- 2 to 10 cm 

(3 to 14 cm minLoD) 
 



SMALL PROBLEM… 

• Distinguish those changes 
that are real from noise 

• Use standard Error 
Propagation 

• Errors assumed to be 
spatially uniform, but can 
vary temporally 
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Elevation (Time 1) 

Elevation (Time 2) 

See  
•Brasington et al (2000): ESPL 

•Lane et al (2003): ESPL 

•Brasington et al (2003): Geomorphology 
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GCD NOW IN RBT-CHAMP 

• GCD 5 makes it easy to: 

– Robustly estimate errors in DEMs 

– Determine significance of uncertainty 
on DoD & Sediment Budget 

– Calculate change in storage 
sediment budgets (with +/- vol.) 

– Quantitatively interpret and spatially 
segregate budget 

http://gcd.joewheaton.org  

http://gcd.joewheaton.org/


A TYPICAL 2012 STORY…. 

• Lake Creek: South Fork 
Salmon Watershed, ID 

 



UTTERLY PLAUSIBLE… TOO CONSERVATIVE 

• Chiwawa River: Wenatchee 
Watershed, WA 



THRESHOLDING… • NOISE? 



WHY? WHAT’S GOING ON? 
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A REALLY ACTIVE SITE… 

• Tucannon River, 
Tucannon River 
Watershed, WA 



OBVIOUS DATUM PROBLEMS… 

Fly Creek, Grande Ronde 
Watershed, OR 

Camas Creek, John Day 
Watershed 



SOMETHING FISHY… BEAR VALLEY CREEK 



SEDIMENT 
BUDGET 

Components: 

• Areal/Volumetric 

• Raw/Thresholded 

• +/- Estimates 

• Percentages 

• ECDs 

• Change in Storage 



A SUMMARY.XML FILE… 

• What’s here? Where did it come from? 



SOON…. NOT YET 



MAIN TAKE HOMES 

• GCD Results Now Automated  

• We’re seeing that one-size fits all error model is 
too conservative 

• We might want to show crews their error models 

• Still QA/QC… Roughly 12 of 120 need further 
attention 

• Some refinements required, but first cut is 
promising 

• Too soon to inter-compare basins, but soon 

 

 


