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COVID-19 = “fast”
CO2 (Climate) = “slow”
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PM 2.5

PM2.5 - fine particulate matter [ug / m3] (provided by CAMS)

Visualization: earth.nullschool.net



Not necessarily...



Unexpected Seismic Effects







“...knowledge of the oceans is more than a matter of curiosity. 
Our very survival may hinge upon it.”

John F. Kennedy (1961)



Oceans are the “flywheel of climate”

S. Levitus, J. I. Antonov, T. P. Boyer,O. K. Baranova,H. E. Garcia,R. A. Locarnini,A. V. Mishonov,J. R. Reagan,D. 
Seidov,E. S. Yarosh, and M. M. Zweng | published 17 May 2012

(Rhein et al. 2013)

http://onlinelibrary.wiley.com/doi/10.1029/2012GL051106/abstract


The Deep Ocean is Warming

⬜ The deep ocean is warming around the global on decadal time scales

⬜ Strongest warming in the Southern Ocean, weaker but significant 
warming along the bottom limb of the MOC

(Purkey and Johnson 2010)



Why Should We Care: SLR and Global Energy Budgets

(Rhein et al. 2013)

⬜ Deep warming is roughly 
10% of ocean warming

⬜ This warming also has a 
local contribution to SLR 
(black numbers) and 
contributes 0.15 mm/yr  
(~5%) to the global mean 
sea level rise

⬜ Sea level budgets are used 
to understand the relative 
contributions from steric 
vs. mass changes and to 
evaluate the accuracy and 
error of measurements

⬜ Important climate signal 
that is not well understood  
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“There are two kinds of forecasters: those who don’t know, and 
those who don’t know they don’t know.” 

John Kenneth Galbraith
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THE FUTURE



Some data repositories are busier than ever

10.5281/zenodo.3765839



COVID-19 is directly challenging the next generation
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“Take Home” Lessons

● There has been a shift in priorities, consumption patterns, 
energy use, and behaviors
○ For a brief moment, we have seen what our governments can do, with 

proper incentives
○ We saw the world transform into a more ecologically balanced 

biosphere (instantaneous)
○ What are the lasting implications of this pandemic as it pertains to 

national priorities and individual behaviors?
● Data science and curation can enable the “science that can 

be done now” through effective use of existing data
● Data science and curation are more important than ever
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“This nation needs modern, highly capable data analytics. This is one 
of the many shortcomings that has been identified as we went through 
this outbreak.”

Dr. Robert Redfield
Director, US CDC
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“The intuitive mind is a sacred gift and the rational mind is a faithful servant. 

We have created a society that honors the servant and has forgotten the gift.”

Albert Einstein
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