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Brasington et al., 2012; Rychkov et al., 2012 



PURPOSE OF TALK 

•  Share with you my perspectives & impressions of 
high resolution topography (w/o many pictures of 
HRT) & how to transcend disciplines with it 

Convince you its time we moved past the 
pretty pictures & past the methods… 



OVER-FOCUS ON ‘DO IT BECAUSE WE CAN’ 

•  Why? 
•  Because we can see in 

data, what we see on 
the ground.  

•  Is method driving our 
science or are we? 

•  Let’s not fool ourselves... 
We are not advancing 
these technologies… 



WHAT ARE THE TRENDS? 

•  Explosion of topographic survey 
methods 

•  Cheer-leading for certain 
technologies 

•  Same mistakes keep being made! 
•  Appreciation of role of uncertainty… 

yet continued use of unsophisticated 
methods for coping with it 

•  Wow… look at my point cloud 
•  Hey, I’ve got two surveys. That 

should be publishable… 



WHAT ARE THE RECENT DEVELOPMENTS? 

•  Consolidation of topographic survey methods 
•  Emergence of ‘hybrid’ data collection techniques 
•  Better error models 
•  Emergence of more standardized methods for 

raster-based change detection 
•  Point-cloud processing (ironically -> decimation 

focused) 
•  Cloud-to-Cloud change detection 
•  Large scale applications 
•  Novel monitoring applications  



CONCLUSIONS 

•  We focus too much on methodological tangents 
–  Too often these include things that are known: 

•  How to acquire topographic data for surfaces of interest 
•  Lost in signal to noise: uncertainty and error modelling  

•  We are not driving the technology… we’re 
following it – Oh… look … something shiny 

•  Is more always better? What do I really need? 
–  While HRT acquisition and processing is getting quicker 

– we quickly find black holes of processing 

•  What are the questions I really care about?  
•  What can HRT tell me that I didn’t already know? 



GCD… SO WHAT? 
•  What can we do with 

that repeat 
topography? 

•  Develop a direct 
measure of fluvial 
erosion and deposition 

•  Estimate change in 
storage terms of 
sediment budgets 



BRIDGE CREEK…. 
Little incision problem… 



USING BEAVER TO RESTORE INCISED STREAMS 

From Pollock et al. (2014) –
Bioscience 



STARTER DAM OCCUPIED… 

Installed September 2009, Occupied by November 2009 



•  Can’t aggrade without 
eroding!!! 

•  Speeding up 
morphodynamic 
evolution builds both 
more habitat and more 
complex fish habitat! 

 

WHAT DID WE 
LEARN? 

Erosion: 342 m3 +/- 83 

Deposition: 846 m3 +/- 228 
NET: + 504 m3 (+/- 243) 



HRT MAKING A SPLASH…. 

•  Restoration using 
beaver as restoration 
agent actually produced 
a population level 
increase in density, 
survival and production 
of ESA listed salmon 



WHAT IS ALL THAT RED AND BLUE? 

Wheaton et al. (2014) JGR-ES 
DOI: 10.1002/jgrf.20060 

•  How important are braiding 
mechanisms at explaining change in 
storage? 



BRAIDING 
MECHANISMS 

•  Four ‘presumed’ key 
mechanisms from flume 
studies 

•  No empirical field tests of 
their importance 

•  Under appreciation of 
importance of bank erosion 



ABOUT THOSE BRAIDING MECHANISMS 

•  Bar building 
environment 
not just about 
deposition! 

•  Critical 
importance of 
erosion to 
produce local 
supply! 

•  How important are braiding 
mechanisms at explaining change in 
storage? 



What can HRT tell us about habitat conditions for 
fish across a huge diversity of river styles? 



A TYPICAL CHaMP TOPO SURVEY 



CHaMP TOPO SANDBOX 

Pilot Phase 
•  11 Watersheds 

throughout the 
Columbia Basin 

•  Roughly 45-55 sites 
in each basin (10-15 
annual): 950 Total 

•  5500 individual 
surveys 

 

Map by Martha Jensen 
See http://champmonitoring.org  



WHAT WILL GCD x 5000 TELL US WE DID NOT 
KNOW? 

•  http://champmonitoring.org 
•  TS topographic & habitat surveys… 

BEST EXPERIMENTAL OPPORTUNITY FOR 
HYPOTHESIS TESTING ACROSS SCALES YET…. 



GCD TO DESCRIBE BEHAVIOR… IN A POOR 
CONDITION VARIANT 



GCD TO DESCRIBE BEHAVIOR… IN A GOOD 
CONDITION VARIANT 



WHAT CAN HRT TELL US ABOUT 
BUILDING BLOCKS OF RIVERS? 

What characteristic assemblages of geomorphic units 
exist? 

What gives rise to heterogeneity versus homogeneity in 
the building blocks of a riverscape? 



•  Four Tiers 
–  Stage Height 
–  Shape / Form 
–  Morphology 
–  Roughness/Vegetation 

•  Over 100 fluvial geomorphic 
units found in literature, of 
which 68 are distinctive (3b) 

•  Clearer, topographically 
based definitions 

TAXONOMY FOR 
MAPPING FLUVIAL 
LANDFORMS 

From: https://riverscapes.github.io/pyGUT/  
Wheaton et al. (2015) – Geomorphology; DOI: 
10.1016/j.geomorph.2015.07.010 

GUT: Geomorphic Unit Toolkit: 
https://riverscapes.github.io/pyGUT/  



TIER 2 - FORM 

•  Differentiating shape longitudinally (i.e. stream-wise), vs. 
laterally (i.e. cross sectional) 

Bars Riffles Banks/ 
Avalanche Faces 

Edges 

Plane 
Bed 

Chutes Pools 

Mound Saddle Wall Plane Trough Bowl 
XS Convex Concave NA Planar Concave Concave 
LP Convex Convex NA Planar Planar Concave 



TIER 2 - FORM 

•  Key for the riffle… is the thalweg… 
•  Flow goes up and over (convex), 

through the thalweg (concave) 

Bars Riffles Banks/ 
Avalanche Faces 

Edges 

Plane 
Bed 

Chutes Pools 

Mound Saddle Wall Plane Trough Bowl 
XS Convex Concave NA Planar Concave Concave 
LP Convex Convex NA Planar Planar Concave 





•  Plane bed dominated (rapids & runs) 
•  Starved of wood.. 
•  Limited interaction with floodplain 



ADDING P.A.L.S. (WOOD) 





From: Wheaton et al. (2017) – ESPL;  
DOI: 10.1002/esp.4137 



NETWORK MODEL 
OF CARRYING 
CAPACITY 

∑↑▒​𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦↓𝐸𝑎𝑐ℎ 𝑅𝑒𝑎𝑐ℎ   



MAGIC 
STEP 

•  Imputation 
•  This step is 

one of our 
biggest 
development 
hurdles… 

•  Can we 
predict site 
level summary 
from network 
level output? 

From: Wheaton et al. (2017) – ESPL;  
DOI: 10.1002/esp.4137 



GEOMORPHIC UNIT IS NEXUS 
& HRT GOT IS THERE 



CAREFUL WHAT YOU ASK FOR… 

•  We live in a time where we have 
rapidly moved from an era of 
being data poor to data rich… 

•  Even if you had that coveted 
data… what would you do with it? 

•  Does it really make your life 
easier? 

•  Don’t let the HRT be a substitute 
for thinking… instead use HRT to 
help shed light on your curiosities 
and big questions 


