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Perennial Wheat

Gerrymandering
Barnes & Solomon 
(2018)

EcoEvoGeo: Salamanders

Barnes & Clark (2017)

Barnes et al (2019 – In prep)



  

Nature Conservancy

Q What is the most cost-effective 
way of reducing pollution from 
diffuse sources?



  

Q How do landscapes
evolve?

Barnes



  
Q Is this a good way to cut metal?



  
Tarboton, Watson, Wallace 

Why is this

      Challenging?

Q
Tarboton



  “Big” Data



  Flops per Core



  Number of Cores



  CPU vs. Memory



  Specialized Hardware?



  Terrain Analysis



  Depression-filling



  Depression-filling with Priority-Flood
Barnes et al (2014a)



  Depression-filling with Priority-Flood
Barnes et al (2014a)

25,000x faster



  



  Flat Resolution



  Flat Resolution
Garbrecht & Martz (1997), TauDEM



  

Steele County
10,891 x 13,914 cells
18% flats

TauDEM:  53.3 min (16 cpus)
My Work:  0.5 min ( 1 cpu )

Wall-time:   110x faster
CPU-time:  1,763x faster

Flat Resolution
Barnes et al (2014b)



  



  Continent Scale Analysis



  



  Depression Filling
Barnes (2016)



  

s

Flow Accumulation
Barnes (2017): Best Paper Award



  Large Digital Elevation Models
Barnes et al (2016)



  Landscape Evolution Models



  Application: Nuclear Storage
Tucker and Barnhart



  Graph Topology in Landscape Evolution
Barnes (2019a)



  Landscape Evolution
Barnes (2019a)



  What about CPUs?



  



  Linear Algebra of Graphs?
Kepner



  Values & Aesthetics



  Applications: Global Groundwater Flow
Barnes, Callaghan, Wickert (2019 c,d)



  Applications: Global River Migration
Bryk, Barnes, Dietrich (2019 - in-progress)



  Applications: Landslide Prediction
Bellugi, Barnes (In-progress)
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