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https://earthobservatory.nasa.gov/global-maps/MY1DMM_CHLORA



(Topology, Wikipedia)
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Betti numbers and 
Euler Characteristic 
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population density patterns

http://en.wikipedia.org/wiki/Maryland

http://www.linc.us/FloridaWidlifeCorridor_Info.html


Coupled-patch growth/dispersal lattice model
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Betti number time series

topological steady state
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“fragmentation” “shrinking component”

Storch & Day (submitted) JTB

Routes to extinction

*Storch, D.  Topological early warning signals: Quantifying varying routes to extinction 
in a spatially distributed population model, 2022.



Sage Stanish (WM `22, Glasgow)



Can we use grayscale information?

https://i.stack.imgur.com/zWvOR.png



Persistent Homology
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With small additive noise
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Stanish Honors Thesis `22



Coming soon … Julius Kiewel’s Honors Thesis

Measured Plasma



From a 1-filtration to a multi-filtration…

By Renato Keshet - created by the user, Public Domain, https://commons.wikimedia.org/w/index.php?curid=4413072

A shape (in blue) and its 
morphological dilation (in green) 
and erosion (in yellow) by a 
diamond-shaped structuring 
element.





Set inclusions in a 2D slice of a 4-filtration…



*Chung, Day, Hu.  A Multiparameter Persistence Framework for Mathematical Morphology, submitted 2021.



Zooming out . . .

• More techniques are needed to extract information from 
morphological/thresholding multifiltrations. 

• These techniques may be able to overcome problems of error, 
noise, and missingness/sparsity in spatial data.

• There are similar TDA tools to study point cloud and graph/
network structure. 

• Yet more sophisticated techniques (filtrations and 
invariants) may be used to track dynamics.

Thank you!


