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In the Beginning...
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“Assorted diatoms found living between crystals of annual sea ice in Antarctica” (Public Domain)
by Prof. Gordon T. Taylor, Stony Brook University - corp2365, NOAA Corps Collection


https://en.wikipedia.org/wiki/Marine_microorganism#/media/File:Diatoms_through_the_microscope.jpg
https://creativecommons.org/share-your-work/public-domain/
https://www.photolib.noaa.gov/htmls/corp2365.htm

Diversification and Adaption

"Life in the Ediacaran Sea" (CC BY-SA 2.0) by Ryan Somma


https://www.flickr.com/photos/ideonexus/2237406519/
https://creativecommons.org/licenses/by-sa/2.0/
https://www.flickr.com/people/ideonexus/

iversitication and Adaption

"Silurian Reef diorama" (CC BY-NC-SA 2.0) by stevelewalready


https://www.flickr.com/photos/stevelewalready/1119826651/
https://creativecommons.org/licenses/by-nc-sa/2.0/
https://www.flickr.com/people/stevelewalready/

Diversification and Adaption

113 ”» ( ) by


https://commons.wikimedia.org/wiki/File:Inostrancevia_4DB.jpg
https://creativecommons.org/licenses/by/3.0/
https://www.deviantart.com/dibgd

Extinction Events

Impact_event.jpg (Public Domain) by NASA, Frederik


https://commons.wikimedia.org/wiki/File:Impact_event.jpg
https://creativecommons.org/share-your-work/public-domain/
https://www.nasa.gov/
https://en.wikipedia.org/wiki/User:Fredrik

The Age of the Mammals



https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.0060099
https://creativecommons.org/licenses/by/4.0/
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"2008_09_08_bos-ord-sna_526" (CC BY-SA 2.0) by dsearls


https://www.flickr.com/photos/docsearls/2893476784/
https://creativecommons.org/licenses/by-sa/2.0/
https://www.flickr.com/people/docsearls/

More than 75 percent decline over 27 years in total flylng insect

biomass in protected areas

Caspar A. Hallmann [&@], Martin Sorg, Eelke Jongejans, Henk Siepel, Nick Hofland, Heinz Schwan, Werner Stenmans,
Andreas Miller, Hubert Sumser, Thomas Horren, Dave Goulson, Hans de Kroon

Hallmann et al., PloS ONE (2017), (CC BY 4.0), " " ( ) by


https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0185809
https://creativecommons.org/licenses/by/4.0/
https://www.flickr.com/photos/docsearls/2893476784/
https://creativecommons.org/licenses/by-sa/2.0/
https://www.flickr.com/people/docsearls/

Extinction rates rise...
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Cumulative extinctions as % of IUCN-evaluated species
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Time interval Time interval

Fig. 1. Cumulative vertebrate species recorded as extinct or extinct in the wild by the IUCN (2012). Graphs show the percentage of the number of
species evaluated among mammals (5513; 100% of those described), birds (10,425; 100%), reptiles (4414; 44%), amphibians (6414; 88%), fishes (12,457;
38%), and all vertebrates combined (39,223; 59%). Dashed black curve represents the number of extinctions expected under a constant standard
background rate of 2 E/MSY. (A) Highly conservative estimate. (B) Conservative estimate.



http://advances.sciencemag.org/content/1/5/e1400253
https://creativecommons.org/licenses/by-nc/4.0/

Extinction rates rise...

Scleractinia -
Reptilia- |
Mammalia- |

Gastropoda- || N

Decapoda - |
Cycadopsida- | Bl Extinct

Coniferopsida - Threatened
Chondrichtyes -

Bivalvia - -
Aves- |
Amphibia- |

Actinopterygii- |

0

25 50 75
Percentage of species

Data from


https://www.nature.com/articles/nature09678

And everyone knows it



What 1s an ecosystem, anyway?




Microbial Ecology
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Dlsruptlcm [: Nutrient excess




Dlsruptlcm [: Nutrient excess




Dlsruptlcm [: Nutrient excess




Dlsruptlon [: Nutrient excess




Dlsruptlon [: Nutrient excess




Disruption II: Alien species




Dlsruptlon [I: Alien species




Dlsruptlon [I: Alien species




Disruption II: Alien species
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Dlsruptlon [II: A Dam




Solution I:
[.eave Earth alone.

https://www.half -earthproject.org/ ‘el 13 - view of Farthjpe

(Public Domain) by


https://history.nasa.gov/alsj/a13/as13-60-8591HR.jpg
https://creativecommons.org/share-your-work/public-domain/
https://www.nasa.gov/

THE HUMAN FOOTPRINT

77% of land (excluding Antarctica) and 87% of the ocean has been
modified by the direct effects of human activities.
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https://www.nature.com/articles/d41586-018-07183-6

Solution II: Hack Ecosystems.



https://pixabay.com/en/hacking-cyber-blackandwhite-crime-2903156/
https://creativecommons.org/publicdomain/zero/1.0/deed.en
https://pixabay.com/en/users/iammrrob-5387828/

Solution II: Hack Ecosystems.

“The Earth seen from Apollo 17.jpg” (Public Domain) by , ( ) by


https://en.wikipedia.org/wiki/File:The_Earth_seen_from_Apollo_17.jpg
https://creativecommons.org/share-your-work/public-domain/
https://www.nasa.gov/
https://pixabay.com/en/hacking-cyber-blackandwhite-crime-2903156/
https://creativecommons.org/publicdomain/zero/1.0/deed.en
https://pixabay.com/en/users/iammrrob-5387828/

Data-driven ecology




Data-driven ecology: Modeling
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"Predator_prey_dynamics.svg" ( ) by


https://en.wikipedia.org/wiki/File:Predator_prey_dynamics.svg
https://creativecommons.org/licenses/by-sa/4.0/deed.en
https://en.wikipedia.org/wiki/User:Krishnavedala?rdfrom=commons:User:Krishnavedala

Data-driven ecology: Modeling

The physical model is mathematically transposed by the balance equation of phytoplankton biomass (A),
herbivore zooplankton biomass (£), total phosphorus (P), ammonia (NH,) and nitrate (NVO;) [5]:
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Quoted from



https://ac.els-cdn.com/S1876610217311931/1-s2.0-S1876610217311931-main.pdf?_tid=479f7e2d-0c95-48b3-8a51-3a2e5d691c18&acdnat=1545852885_1337d1405dacdee162476188bb6c2536
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode

ata-driven ecology: Interactions
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EltonFW.jpg (Public Domain), Original by by


https://en.wikipedia.org/wiki/File:EltonFW.jpg
https://creativecommons.org/share-your-work/public-domain/
https://www.britishecologicalsociety.org/100papers/100_Ecological_Papers/100_Influential_Papers_030.pdf

Data-driven ecology: Interactions

Brussels_Zonienwoud.jpg (CC BY-SA 3.0) by Donarreiskoffer


https://en.wikipedia.org/wiki/File:Brussels_Zonienwoud.jpg
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://commons.wikimedia.org/wiki/User:Donarreiskoffer

Data-driven ecology: Movement

Humpback whale
@ Fin whale
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https://www.nature.com/articles/nature10082

ata-driven ecology:
DNA sequencing
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(CC BY-SA 3.0) by
DNA_simple.svg (Public Domain) by Forluvoft, Ben_test_tube.svg ( ) by


https://commons.wikimedia.org/wiki/File:FAM149A_Promoter_region_(FASTA_format).png
https://commons.wikimedia.org/w/index.php?title=User:LarsonGCD&action=edit&redlink=1
https://de.wikipedia.org/wiki/Datei:DNA_simple.svg
https://creativecommons.org/share-your-work/public-domain/
https://commons.wikimedia.org/wiki/User:Forluvoft
https://openclipart.org/detail/214209/tube-sample
https://creativecommons.org/share-your-work/public-domain/
https://openclipart.org/user-detail/ben

The good news

data

data-black-green-wallpaper-2453751 (Public Domain) by ranjithsiji



The bad news: Batch effects
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Lightning_Symbol.svg (Public Domain) by

) (CC BY-SA 3.0) by
DNA_simple.svg (Public Domain) by Forluvoft, Ben_test_tube.svg (

) by


https://pixabay.com/en/data-black-green-wallpaper-2453751/
https://creativecommons.org/share-your-work/public-domain/
https://pixabay.com/en/users/ranjithsiji-711111/

Summary


https://commons.wikimedia.org/wiki/File:Lightning_Symbol.svg
https://creativecommons.org/share-your-work/public-domain/
https://commons.wikimedia.org/wiki/Special:Contributions/LuluBee
https://commons.wikimedia.org/wiki/File:FAM149A_Promoter_region_(FASTA_format).png
https://commons.wikimedia.org/w/index.php?title=User:LarsonGCD&action=edit&redlink=1
https://de.wikipedia.org/wiki/Datei:DNA_simple.svg
https://creativecommons.org/share-your-work/public-domain/
https://commons.wikimedia.org/wiki/User:Forluvoft
https://openclipart.org/detail/214209/tube-sample
https://creativecommons.org/share-your-work/public-domain/
https://openclipart.org/user-detail/ben

My 1nvitation: Open Digital
Ecology Community

*Open as in "Open Source”
 Digital as in "Data Science”

e Community as in ‘Citizen Science”



My 1nvitation: Open Digital
Ecology Community

*Open as in "Open Source”
e Digital as in "Data Science”
e Community as in ‘Citizen Science”

e The name 1s provisional
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Thank you!

Twitter: @TSperlea
. or meet me around!
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Further reading

Berry, David, and Stefanie Widder. 2014. “Deciphering Microbial Interactions and Detecting Keystone Species with Co-Occurrence Networks.”
Frontiers in Microbiology 5 (May). https://doi.org/10.3389/fmicb.2014.00219.

Ceballos, Gerardo, Paul R. Ehrlich, Anthony D. Barnosky, Andrés Garcia, Robert M. Pringle, and Todd M. Palmer. 2015. “Accelerated Modern
Human—induced Species Losses: Entering the Sixth Mass Extinction.” Science Advances 1 (5): e1400253.
https://doi.org/10.1126/sciadv.1400253.

Clark, Michael, and David Tilman. 2017. “Comparative Analysis of Environmental Impacts of Agricultural Production Systems, Agricultural
Input Efficiency, and Food Choice.” Environmental Research Letters 12 (6): 64016. https://doi.org/10.1088/1748-9326/aa6cd5.

Gonze, Didier, Katharine Z Coyte, Leo Lahti, and Karoline Faust. 2018. “Microbial Communities as Dynamical Systems.” Current Opinion in
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Hallmann, Caspar A., Martin Sorg, Eelke Jongejans, Henk Siepel, Nick Hofland, Heinz Schwan, Werner Stenmans, et al. 2017. “More than 75
Percent Decline over 27 Years in Total Flying Insect Biomass in Protected Areas.” Edited by Eric Gordon Lamb. PLOS ONE 12 (10): e0185809.
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