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Earth and Human Systems Models: Prediction Challenge

AS PROCESSES, SYSTEM REPRESENTATIONS AS WELL AS 
SPACE/TIME INCREMENTS MORE EXPLICIT AND DETAILED

DEMANDS FOR CAPACITY, SPEED, STORAGE AND EFFICIENCY 
OF COMPUTE AND DATA SYSTEMS INCREASE (NON-LINEARLY)

NEED FOR TRIAGE-BASED SCREENING TOOLS TO PRIORITIZE ASSESSMENTS AND SUPPORT ACTION



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 25 metrics (physical, 
economic, and socio-demographic risks)

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

Risk Triage Approach and Combinatory Metrics
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What are the resulting landscapes of combined 
social and environmental threats?



System for the Triage of Risk from Environmental and Socioeconomic Stressors
(STRESS) Data-Visualization Platform

Examples of STRESS Platform Data-Visualization Capabilities  

County Report Card: Health

Display state-level percentile data
Metric National Percentile State Percentile Value

Water Stress 97% 84% 1.3

Water Quality 100% 74% 1.8

Aggregate Flood Risk 5% 36% 5

Highly Erodible Cropland 0% 0% 0 acres

Land Disturbance 97% 86% 1.3

Maximum Month Temperature 81% 66% 30 °C

Population Under 18 37% 45% 22% of people

Population Over 65 6% 10% 12% of people

Nonwhite Population 84% 69% 33% of people

Population Below Poverty Level 75% 71% 19% of people

Unemployment Rate 61% 43% 4% of people

Population Density 83% 67% 198 people / sq mile

Employment in Fossil Fuels 58% 40% 0% of employed people

Exposure to airborne particulate matter 84% 67% 9 µg/m³ (population weighted average)

Energy Expenditure as Share of GDP 4% 0% 4.5% of GDP

People experiencing homelessness 96% 0% 38 per 10,000 people

Endangered Species 67% 17% 2 number of species

Wildfire Risk 66% 5% 0.0%
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STATE-BASED CLOSE-UP

COUNTY-BY-COUNTY
“REPORT CARD”

PHYSICAL AND TRANSITION RISK COMBINATIONS
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

DATA DOWNLOAD AND MULTI-METRIC ANALYSES

TAILORED LOCAL ASSESSMENTS

• 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 STRESS 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). 

The intersection of physical stressors, 
socio-economic vulnerabilities, and 

inequities affect the “hotspot” 
landscapes of overall water “security”.

Flood and
Water Quality

Flood, Water 
Quality, and 
Poverty
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Quality, Poverty, 
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Ranking of states by percentage of counties in the top 10% nationally

Water Stress and Water Quality

Water Stress, Water Quality and Poverty

INTERSECTION OF STRESSORS AND EQUITY

High poverty rate and fossil employment have potential for significant job loss with a 
transition away from fossil fuel use and vulnerable to environmental risks. Areas facing 
high physical risks (i.e., flooding) need detailed assessments for protective measures.

The STRESS platform currently provides several visual 
and user-inspired features:

• Growing collection of over 100 variables

• Subset of combinatory metrics that allow user-
inspired, interactive combinations.

• Risk “report card” for any selected U.S. county

• Downloadable data & maps for tailored analyses 

• Open-science, open-source philosophy and software 
design. 

• More to come! Future scenarios & sub-county maps
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County Report Card: Health

Display state-level percentile data

Metric National Percentile State Percentile Value
Water Stress 93% 90% 0.7

Water Quality 11% 5% −1.4

Aggregate Flood Risk 27% 10% 6

Highly Erodible Cropland 0% 0% 0 acres

Land Disturbance 31% 17% −0.3

Maximum Month Temperature 76% 67% 30 °C

Population Under 18 48% 36% 22% of people

Population Over 65 42% 30% 17% of people

Nonwhite Population 82% 98% 31% of people

Population Below Poverty Level 16% 8% 10% of people

Unemployment Rate 26% 23% 3% of people

Population Density 98% 99% 1,967 people / sq mile

Employment in Fossil Fuels 42% 85% 0% of employed people

Exposure to airborne particulate matter 91% 98% 10 µg/m³ (population weighted average)

Energy Expenditure as Share of GDP 50% 1% 6.8% of GDP

People experiencing homelessness 65% 1% 10 per 10,000 people

Endangered Species 81% 95% 13 number of species

Wildfire Risk 23% 17% 0.0%

Gini Index 90% 93% 0.50
Risk Index Score for Coastal Flooding No data
Risk Index Score for Hail 100% 100% 100 percentile

Risk Index Score for Hurricanes 54% 100% 54 percentile

Risk Index Score for Tornadoes 98% 98% 98 percentile

Risk Index Score for Winter Weather 100% 97% 100 percentile

The Composite Risk Index Score 99% 100% 99 percentile
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Air Quality Exposure  
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State-level 
Assessments

Air Quality Exposure
Water Quality

Air Quality Exposure
Water Quality

Max Temperature  
Air Quality 
Exposure

Water Quality
Max Temperature

Population < 18 yrs
Fossil Fuel 

EmploymentHOTSPOTS OF PHYSICAL, SOCIO-ECONOMIC 
AND DEMOGRAPHIC INTERSECTIONS

County-Level
“Report Card”

Air Quality 
Exposure

Water Quality



Closing Remarks

• Currently able to receive county-level (over US) and national-level data (global).

• Developing sub-county visualizations.

• Under HAQAST project (PI: Fiore) enable gridded data visualization.

• Convey current and future conditions.

• Welcome any/all datasets!

• Explore multiple/compounding exposures and landscapes.

• Give it a try!  Provide feedback!
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