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Faster Larger Easier

Depression-Filling with Priority-Flood

Does with one core what 
TauDEM does with 12

25,000x faster than
LandLab's SinkFiller

Flat Resolution

Parallelized Landscape Evolution with GPUs
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(a) Wall−Time
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(b) Speed−up Ratio
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(c) Strong Scaling
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(d) Weak Scaling

Parallel Continent-Scale Depression-Filling
2 Trillion Cells in 15 Minutes

1,763x faster than TauDEM
(53.3 minutes on 16 cores vs 30 seconds on 1 cores)

43x faster than FastScape
(70s vs. 3,000s on a 10,000 x 10,000 input)

Queue
(Breadth-First)

Stack
(Depth-First)

When Cells Are Processed Parallel Continent-Scale
Flow Accumulation

Linear Scaling Over
3 Orders of Magnitude
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Open-source, well-commented C++ library for model primitives
accessible cross-platform via Python, R, and Fortran wrappers

as well as the command-line

Many options

rbar@berkeley.edu

2018-05-23 15:48:33.061 UTC | RichDEM (Python 0.2.0) (hash=091f312) | LoadGDAL(filename=/home/rick/data/gis/beauford.tif, no_data=-9999.0)
2018-05-23 15:48:33.065 UTC | RichDEM (Python 0.2.0) (hash=091f312) | /home/rick/.local/bin/rd_depression_filling /home/rick/data/gis/beauford.tif /z/filled.tif
2018-05-23 15:48:33.066 UTC | RichDEM (Python 0.2.0) (hash=091f312) | FillDepressions(dem, epsilon=False)
2018-05-23 15:49:19.449 UTC | RichDEM (Python 0.2.0) (hash=091f312) | LoadGDAL(filename=/z/filled.tif, no_data=-9999.0)
2018-05-23 15:49:19.451 UTC | RichDEM (Python 0.2.0) (hash=091f312) | /home/rick/.local/bin/rd_flow_accumulation -m Quinn /z/filled.tif /z/accum.tif
2018-05-23 15:49:19.469 UTC | RichDEM (Python 0.2.0) (hash=091f312) | FlowAccumulation(dem, method=Quinn, exponent=None, weights=None,
                                                                                                                              in_place=False)

Automated Provenance tracking

github.com/r-barnes/richdem

Efficient Algorithms For Flow Modeling
richdem.readthedocs.ioRichard Barnes


