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The Challenge

Policy

Technology Society

Economy

Many regions of the world face multiple, increasing pressures from global and 
regional changes in climate, population growth, urban-area expansion, and the 

socio-economic and environmental impacts of fossil-based development

Climate change, societal growth and transformations imposes “physical” and 
“transition” risks that affect all environmental systes and economic sectors

APPLY THE DATA, SCIENCE AND ECONOMICS OF PREDICTIONS TO THE APPROPRIATE
SCALES TO SUPPORT INFORMED ACTION, DECISIONS, AND OPPORTUNITIES



• Triage: Assign priority-actions based on where resources can 
be best used, most needed, or likely achieve success.

• Use-inspired to assess and combine multiple indices

• Flexible, open-science, open-source platform

• Stage 1: Assess current stressors and vulnerabilities

• Over 100 variables collected, constructed, and quality-
controlled at county level

• Quantify conditions of water-land-energy resources, 
economics, climate, demographics, air quality, health

• Infrastructure overlays: Highways, railways, waterways, 
transmission lines, critical habitats, endangered species

• Combinatory metrics: Currently 17 metrics (physical, 
economic, and socio-demographic risks)

• Software Engineering: Flexible “backend” design 
provides use-inspired augments to platform database. 

Risk Triage Approach
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What are the resulting landscapes of combined 
social and environmental conditions?



Socio-Environmental Systems Risk Triage
An open-science visualization platform to combine, overlay, and diagnose landscapes of socioeconomic, health, and environmental risk and injustice.

Combined Data Water Land Climate Economy Energy Climate Opinions Demographics Health

You can select multiple metrics and adjust their relative importance to view the combined impact. To see additional and supporting data, select the other categories.
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The Socio-Environmental Systems Risk Triage 
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Separate mappings – not 
apparent where risks saliently 
co-exist and compound 

Landscape of relative compounding risks 
identifies prominent “hotspots” across 
California, the upper and lower 
Mississippi basin, the Ohio River basin, 
Texas, the Southeast and Mid-Atlantic. 



Physical and Transition Risks Related to Fossil Fuels

High poverty rate and fossil employment have potential for significant job loss with a transition away from fossil 
fuel use and vulnerable to economic distress. Candidates for retraining programs or green jobs development to 
help ameliorate transition risks.

Areas identified as facing high physical risks (i.e. flooding) should be further investigated to assess needed 
investments in protective measures and/or relocation.



Aggregate risk factor due to air quality and heat stress, 
weighted by the percentage of the population at or 

below the poverty line (according to U.S. Census Bureau)

Surface concentrations of fine particulate matter 
(PM2.5) in Texas, aggregated at the county level. 

Physical Risks Related to Air Quality
Compounded by Heat Stress and Poverty



Changing Water Stress over U.S. Cropland Areas
What’s happening in the “top 10” states

Cropland Area

Water Stress (areas shaded brown)

9 out of 10 states with largest cropland area exposed to 
increases in water stress over the last four decades



• Over the decade centered at 2030 approximate 40% of facilities will experience Low increase in 
climate risks while ~50 % will experience Medium increase in climate risk with only 10% 
experiencing High increases in climate risk.

• By the decade centered at 2050 only 10% of facilities will experience Low increase in climate risks 
while ~53 % will experience Medium increase in climate risk but the number experiencing High 
increase in climate risk will rise to 37%.

• These results suggest that in the next 10 to 15 years over 60 percent of GloCorp facilities will 
experience Medium or High increases in climate risks and in 30 to 40 years that number will 
increase to 90%.

• The global scale of this risk warrants a closer look at where these risks are most pronounced.

Locations of “critical” facilities

Triaging Anticipated Changes to Risks across 
a Global Corporation Critical Facilities 



• Maximum: Water Stress, Water Quality, Flood Risk, Temperature Stress, Poverty
Level, and Unemployment

• Medium: Highly Erodible Cropland, Land Disturbance
• Minimum: Employment in Fossil Fuels, Population under 18, Population over

65, and Nonwhite Population

When we apply weighted metrics as listed below.  We find that the overall risk given our 
prioritized concerns is about at 57/100. 

Local Impact Assessment – A Case Study

The resultant aggregate metric (map at right) was obtained through the following 
combinatory weights:

Background: The owner of a company is being offered incentives to move their food processing business to a town in 
Vandalia, IL which is in Fayette County, IL. They are looking to locate in an area with access to reliable infrastructure (including 
energy and transportation), minimal flood/drought risk, and a decent economy to maintain and support their employees. 
They may also be interested in expanding into growing some of their own produce and would like to know if the area is 
conducive to that activity. The SESRT platform can help evaluate these concerns by reviewing different landscapes of socio-
economic, health, and environmental risk.

One could consider this a moderate risk. In comparison with 
the state of Illinois, this is about an average or median result 
(map and distribution of results at right). 
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Summary Remarks

• Continue to expand contemporary data collection 
and metrics.

• Combine measures of absolute risk.
• Projections of future risks: Socio-economic and 

environmental stressors – based on MIT Integrated 
Global Systems scenario platform (see Jen Morris 
talk in “Powering the Future” session).

• Current mapping over U.S. – expand to global.
• Environmental equity – hotspot investigations
• Human health/well-being and inclusive wealth
• Expand environmental resilience and biodiversity
• Develop “Report-card” summary
• Leverage, partner, and collaborate!

WATER, 
LAND, AND
AIR RISKS

FOSSIL ENERGY
EMPLOYMENT, 
POVERTY, AND
UNEMPLOYMENT

POTENTIAL “UPSTREAM-DOWNSTREAM” 
CONNECTIONS AND CONSEQUENCES




