
What can Earth Systems Science and Engineering provide for each other?
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https://nca2014.globalchange.gov/highlights/report-findings/infrastructure

https://www.nytimes.com/2018/10/14/us/hurricane-michael-florida-mexico-beach-house.html

Sand Palace

+ 20-30% cost
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https://www.asce.org/climate-change/climate-change/
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https://www.asce.org/climate-change/climate-change/


 Nonstationarity and Positioning Risk

Seasonal

Interannual

Decadal

Multidecadal

Century

Design & Function
Deep Uncertainty
Complex Interacting Systems

 Due Diligence  and  Engineering Judgement

 Earth System Intelligence Information
Understanding 

Outline

 Learning Consequences /Impacts
 Innovation for Adaptation



“Unexpected” Consequences 
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Duan and Barros, Remote Sensing,  2017

Wilson and Barros, 2014
Barros and Arulraj, 2020



Monitoring & Predicting the Coupled Human-Natural System 

Barros et al., 2014, JHE

Houston
“ Anticipating Harvey”

Baltimore’s 
“Harvey-in-waiting”

Douglas and Barros, JHM, 2003

4-5 days
50-60”



Positioning Risk in Space and Time

Cheat River, Parsons, WV
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Precipitation

Nonstationarity
Multidecadal Variability

Barros et al. JHE (2014)



Barros et al.,  2017, ERL

Positioning Risk in Space and Time

(b)  Multidecadal Variability
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Feb 2017
Oroville

Trinity
Lake

Trinity 
Lake

Extremes vs “Nuisance” 

Anderson (1963)
Small Storms “manage” albedo and protect the snowpack. 



Anthropogenic Land-Use Land-Cover Change  
beforeafter

Ongoing Change

Forest Loss
Aide et al., BGC, 2019

Woody Vegetation Change (ha)

Historical Change 



Dry CAI CAI Uniform dry SM

WLLJ SLLJ

500  1,000  1,500 m 

Δ = Tropical Montane Forest - Savannah





…………
Due Diligence and Earth System Intelligence

Integrated Earth System Thinking
Teleconnections and Interactions
Multiscale Feedbacks 
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