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The stages of warfare…





Keystone species…







Recurrent acute disasters (RADs)…







Legacy 
conditions…









“Globalization is not a good thing; it’s a great thing. 
We come to the question, is it moving, is it pausing? I 
think it’s temporarily pausing. Our responsibility as 
leaders is to continue to ensure globalization keeps 
progressing, not because it is in the interest of the 
companies — which would be right anyway — but 
because it is the core interest of consumers.”

Loic Tassel, President
Procter & Gamble European Operations



Sustainability for the 
forgotten…



• Extend analyses beyond economics to assess sustainability of social-ecological 
systems

• Assess keystone elements for vulnerabilities and potential resilience improvements

• Extend focus of concern to pre-war, war, and post-war conditions and 
consequences

• Document legacy conditions within a Recurrent Acute Disaster framework

• Work at scales beyond national to include regions, communities, households and 
persons

• Include the forgotten in advancing sustainability

Part I Implications for Sustainability and the 
Ukraine Conflict
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Aleppo Syria, 2013 Canóvanas Puerto Rico, 2017

Legacy conditions…





Credit: Skakun et al., (2019)

Cropland Losses in South-Eastern Ukraine since the Annexation of Crimea





Román et al., (2018)
https://blackmarble.gsfc.nasa.gov/

https://www.nasa.gov/connect/ebooks/earthatnight_detail.html




Food Nutrition vs Food Safety...



Maria’s Dilemma…
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Román et al., (2019)

Rate of Electricity Restoration after Hurricane Maria



Aleppo’s Dilemma…



Preparations War                                          Post-War 
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Kiev Mariupol



Mariupol, Ukraine https://blackmarble.gsfc.nasa.gov/

January, 2022

Tahanroz'ka Gulf



March, 2022

Mariupol, Ukraine https://blackmarble.gsfc.nasa.gov/

Tahanroz'ka Gulf





• When critical resources are used as pawns, sustainability collapses and 
human suffering accelerates.

• The linkages between food security and electricity are significant. 

• Sustainability science has to be spatially disaggregated and include “the last 
mile”. 

• ‘Big Data’ and analytical tools are vital instruments of human understanding, 
accountability, and transparency.

Part II Implications for Sustainability and the 
Ukraine Conflict




