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Build on a history of 

use-inspired NASA products



Leverage satellites + “big” data

Build on a history of 

use-inspired NASA products

Co-developing actionable products for decision making



Predict suitable habitat
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Simple surveys support rapid, iterative

feedback



Stakeholder-driven marine heatwave products:

advancing science and env literacy

Farchadi, McDonnell, et al., 2025. Nature Clim. Change



Stakeholder-driven marine heatwave products:

advancing science and env literacy

April 2023



Stakeholder-driven marine heatwave products:

advancing science and env literacy

June 2023



Stakeholder-driven marine heatwave products:

advancing science and env literacy

July 2023



Products in each project focus area

habitat change

species phenology / timing

refugial capacity of protected areas

marine heatwaves & their impacts

Facilitate marine spatial planning through co-development

biodiversity monitoring / cruise support



Real-time products support monitoring 

cruise planning and operational awareness

predicted multi-species hotspots



Species-climate products support

protected area designation process



Outreach across academia, industry, 

and the public

science pubs
stakeholder engagement
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Questions?

rlewison@sdsu.edu

Rebecca Lewison

cbraun@whoi.edu

Camrin Braun

https://fisheriesclimatetoolkit.sdsu.edu/ 

mailto:rlewison@sdsu.edu
mailto:cbraun@whoi.edu
https://fisheriesclimatetoolkit.sdsu.edu/




●  Forecast species and vessel dynamics

●  Track magnitude / velocity of change

●  Harness big data and computing pipelines

●  Communicate fishery-relevant climate change uncertainty

Goals and scope



Stakeholder engagement and 
communication 

Accessible, 
online 

products

Build and 
expand 
capacity

Relevant
timely

data viz



Screen Shot 2017-09-12 at 8.13.15 AM.png

Fishery independent data, incl satellite tracking

http://camrinbraun.github.io/all_map.html


Fisheries provide unique “big data” opportunity

NW Atlantic (N = 194,756) | Total ICCAT (N = 484,065)

15,028 37,564 55,710 96,175

34,610 2,246 64,420 73,783

7,643 13,890 22,867 60,129



Environmental data (remote sensing, model, etc)



Predict suitable habitat
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add mako photo



Species will lose 

habitat…
and re-distribute 

poleward (north)

Braun et al. 2023, Sci. Adv.



Building “indicators” for marine spatial planning



Making products available to stakeholders



Impacts of marine heatwaves on fishing fleets

Heatwaves drive changes to fishing ground suitability

Farchadi et al., 2024 Fish & Fisheries

McDonnell, et al., 2025 Nature Climate Change

Marine heatwave detection and interpretation is a BIG deal!

Laura

NCC paper fig



Building “indicators” for marine spatial planning

Marine heatwaves - frequency and intensity



Building “indicators” for marine spatial planning

Marine heatwaves - spatial coverage



add MPA labels

add ppl to each mpa?



Publications & other resources:
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Toolkit:
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Stephanie Brodie4, Heather Welch4, Andrew Allyn3, 
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Photo by Eric Savetsky

Integrate multiple data types

Braun et al. 2023, Ecol. App.



Braun et al. 2023, Ecol. App.



Expected 

habitat loss for 

most species

Braun et al. 2023, Sci. Adv.

Predict habitat change over time



Screen Shot 2017-09-12 at 8.51.56 AM.png

Mapping vessel traffic, including fishing vessels

http://globalfishingwatch.org/map/


Building “indicators” for marine spatial planning



Marker tags provide unique “big data” opportunity

NW Atlantic (N = 194,756) | Total ICCAT (N = 484,065)

15,028 37,564 55,710 96,175

34,610 2,246 64,420 73,783

7,643 13,890 22,867 60,129
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