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Foresight & COVID-19



March/Early April 2020

Image source: CNBC: https://www.cnbc.com/2020/04/03/photos-of-field-hospitals-set-up-

around-the-world-to-treat-coronavirus-patients.html

https://www.cnbc.com/2020/04/03/photos-of-field-hospitals-set-up-around-the-world-to-treat-coronavirus-patients.html
https://www.nbcnews.com/news/world/china-s-coronavirus-hospital-built-10-days-opens-its-doors-n1128531
https://www.cnbc.com/2020/04/03/photos-of-field-hospitals-set-up-around-the-world-to-treat-coronavirus-patients.html
https://www.nbcnews.com/health/health-news/italy-has-world-class-health-system-coronavirus-has-pushed-it-n1162786
https://www.nbcnews.com/health/health-news/italy-has-world-class-health-system-coronavirus-has-pushed-it-n1162786


March/ Early April 2020

https://www.pewtrusts.org/en/research-and-analysis/blogs/stateline/2020/03/23/coronavirus-and-the-states-governors-plan-field-hospitals-heartland-unemployment-spikes
https://www.usatoday.com/story/news/politics/2020/03/28/coronavirus-trump-comfort-navy-hospital-ship-bound-new-york/2932595001/
https://www.usatoday.com/story/news/politics/2020/03/28/coronavirus-trump-comfort-navy-hospital-ship-bound-new-york/2932595001/


University of Washington IHME Model

From Presentation 

Prepared April 7, 2020

Peak: April 2020

Hospitalizations: 2,854

ICU Beds: 560



University of Pennsylvania CHIME Model – Total Census

Hospitalized Census peaks at 38,590 on May 22
ICU Census peaks at 14,737 on May 22
Ventilated Census peaks at 10,852 on May 22
Parameters included Virginia population and assumption of 95% of residents seeking care at a Virginia healthcare 
facility, and count of confirmed cases of COVID-19 currently admitted on 4/7/20, as reported by VHHA

From Presentation 

Prepared April 7, 2020

Peak: May 22, 2020

Hospitalizations: 38,590

ICU Beds: 14,737

Ventilators: 10,852



March/April 2020

https://wcyb.com/news/local/tennessee-virginia-prepare-for-covid-19-surge-with-field-hospital-sites
https://wcyb.com/news/local/tennessee-virginia-prepare-for-covid-19-surge-with-field-hospital-sites
https://www.13newsnow.com/article/news/local/mycity/hampton/army-corps-of-engineers-ready-to-convert-convention-center-into-medical-care-space/291-3978f60a-5bfd-4cce-a2e2-d7458231a8a3


Late April/May

https://www.npr.org/2020/05/07/851712311/u-s-field-hospitals-stand-down-most-without-treating-any-covid-19-patients
https://www.washingtonpost.com/national-security/as-beds-go-unfilled-states-scale-back-army-corps-makeshift-hospitals/2020/04/24/4570fb5c-8404-11ea-9728-c74380d9d410_story.html
https://www.washingtonpost.com/national-security/as-beds-go-unfilled-states-scale-back-army-corps-makeshift-hospitals/2020/04/24/4570fb5c-8404-11ea-9728-c74380d9d410_story.html


Mid-April

https://www.virginiabusiness.com/article/virginia-is-pivoting-away-from-field-hospitals/
https://www.nbc12.com/2020/04/21/virginia-hits-pause-plans-large-field-hospitals/
https://www.virginiabusiness.com/article/virginia-is-pivoting-away-from-field-hospitals/


VDH – UVA Biocomplexity Institute partnership

as of March 2022



Foresight & Analytics Unit
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• Launched April 2022 in 

VDH Office of Emergency 

Preparedness

• Previously Modeling Unit 

during COVID-19 response

• Funded through COVID-19 

funds & Public Health 

Workforce Grant



Not just modeling…

• Vision: To increase and improve foresight and analysis capacity in the commonwealth, and 

to be a trusted resource for foresight and analysis in the commonwealth.

• Strategic Goal: To minimize the timespan between public health threat emergence and 

effective decision-making by stakeholders and the public.

• Programmatic Priorities:

• Building an Anticipatory Agency

• Informatics Planning for Emerging Public Health Threats

• Early Warning System Coordination

• Respond to Emerging Public Health Threats

• Strategic Planning Support

12

Strategic Partners 

during COVID-19:

UVA Biocomplexity 

Institute

Metaculus Forecasting 

Platform



Time Horizons
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Source: IFTF Vantage, Toward Future Readiness: A Playbook for Building Foresight Capacity

https://www.iftf.org/index.php?id=2212


Building an Anticipatory Agency

Foresight is…

• Strategic Foresight: a structured approach to engaging with the future

• Forecasting: projections or forecasts about the future, or about potential 

futures under certain conditions

• Early warning: Identifying threats, and developing accurate information on 

them, as soon as they emerge – or earlier!

14



*A* Language for Foresight

Estimate: Educated approximation of a

current unknown value or situation

Projection: Past trends projected forward, with varying degrees 

and types of complexity

Forecast: A projection or judgment about future values using 

uncertainty qualifiers (confidence intervals, probability)

Prediction: A certain statement about the future. “Mark my 

words...X will happen”

"Crystal Ball Photography Variant" by Flavio~ is licensed under CC BY 2.0

https://www.flickr.com/photos/37873897@N06/7978635263
https://www.flickr.com/photos/37873897@N06
https://creativecommons.org/licenses/by/2.0/?ref=ccsearch&atype=rich
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Goal of Forecasts: Calibration





Foresight is…

• Strategic Foresight: a structured approach to engaging with the future

• Forecasting: projections or forecasts about the future, or about potential 

futures under certain conditions

• Early warning: Identifying threats, and developing accurate information on 

them, as soon as they emerge – or earlier!
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In the year 2032. . .
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A Public Health Vision for 2032…

• A virulent Flu strain with a concerning genomic profile is identified in Sao Paulo, Brazil. The 

sequence is published and highlighted in global repositories.

• Virginia, along with other states, begins prioritizing wastewater from flights from Sao Paulo 

for rapid sequencing. 

• Within days, the new strain is identified in a flight. Many passengers are contacted through 

private health and fitness apps (which also check for symptoms), or through airline apps.

• Days later, an outbreak tied to the new strain emerges among teenagers in an neighborhood 

in Hampton, Va.

• Epidemiologists follow commuting patterns to alert businesses whose employees may be 

impacted.

• Outreach staff use cellphone mobility data to host test and education events at retail and 

other businesses frequented by young people from the affected area.

21
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Source: UNDP Regional Bureau for Asia and the Pacific, Foresight Playbook

https://www.undp.org/asia-pacific/publications/undp-rbap-foresight-playbook




Have you seen any signals for 2032?





Foresight is…

• Strategic Foresight: a structured approach to engaging with the future

• Forecasting: projections or forecasts about the future, or about potential 

futures under certain conditions

• Early warning: Identifying threats, and developing accurate information on 

them, as soon as they emerge – or earlier!
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Two Types of Forecasting

Quantitative Models Aggregate Human Judgment

"Thinking New York" by Rusty Russ is licensed under CC BY-NC-SA 2.0.
UVA Biocomplexity Institute

https://www.flickr.com/photos/10159247@N04/17078799336
https://www.flickr.com/photos/10159247@N04
https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse


Models – a primer

What is a model?

• A simplification of reality

• A tool for understanding

• A technology that improves over time

What can models do?

• Help us understand complex systems

• Make clear what we do and don't know about 

these systems

• Identify ongoing trends in the data

• Make approximate projections of future outcomes

• Allow us to estimate the effects of interventions



What can't models do?

• Make precise predictions about future 

events. Models are tools, not crystal balls.

• Make choices among competing priorities.

• Make up for a lack of knowledge, data, or 

subject matter expertise.

Why use models?

• To make reality comprehensible.

• To see signals in the noise.

• To guide and test policy options.

• To project potential outcomes.

Models – a primer (con’t)



Broadly, Two Types of Forecasting Models

Statistical Mechanistic





Ensembling
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All models are wrong. Many models are less wrong.

Hurricane “Spaghetti” Model Pandemic Ensemble Model



Scenarios

• Useful for policy-makers

• Understand impact of policy 

decisions

• Inform/persuade stakeholders

• Educate the public about 

policy options and potential 

futures

• Different from forecasting

• Which scenario will play out?

• All else is not equal



Where Models Struggle
• New events

• Novel Coronavirus

• New variants

• Rare events

• Civil unrest

• Natural disasters

• Policy decisions

• Mandates

• Vaccine Authorization

• “Pandemic is over”

• Human behavior

• Compliance w/guidance

• Vaccine uptake

• Peaks/Troughs

"Richmond Marches in Solidarity With Portland" by Fire At 

Will [Photography] is licensed under CC BY-SA 2.0
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"NASA Sees Irma Strengthen to a Category 5 

Hurricane" by NASA Goddard Photo and Video is 

licensed under CC BY 2.0

"IMG_7730" by steven.eason is licensed under CC BY-NC 2.0

"Donald Trump" by Gage Skidmore is licensed under CC BY-SA 2.0

"IMG_7730" by steven.eason is licensed under CC BY-NC 2.0
https://www.flickr.com/photos/50204706@N07/50174007332
https://www.flickr.com/photos/50204706@N07
https://creativecommons.org/licenses/by-sa/2.0/?ref=ccsearch&atype=rich
https://www.winchesterstar.com/winchester_star/mask-mandate-draws-protesters-on-first-day-of-school-in-frederick-county/article_4c785eee-7f31-57a0-b9d9-23a9b02919a8.html
https://www.winchesterstar.com/winchester_star/mask-mandate-draws-protesters-on-first-day-of-school-in-frederick-county/article_4c785eee-7f31-57a0-b9d9-23a9b02919a8.html
https://www.flickr.com/photos/24662369@N07/36861909206
https://www.flickr.com/photos/24662369@N07
https://creativecommons.org/licenses/by/2.0/?ref=ccsearch&atype=rich
https://www.flickr.com/photos/127991958@N06/50282487251
https://www.flickr.com/photos/127991958@N06
https://creativecommons.org/licenses/by-nc/2.0/?ref=ccsearch&atype=rich
https://www.flickr.com/photos/22007612@N05/30354690690
https://www.flickr.com/photos/22007612@N05
https://creativecommons.org/licenses/by-sa/2.0/?ref=ccsearch&atype=rich


Aggregate Human Judgment

Vox Populi (The Wisdom of the Crowds)

In 1906, a statistician asked 787 villagers to guess the weight 

of an certain living ox once it was butchered and dressed. 

A few got it right, but the average of all of the estimates was 

exactly correct – 1,197 lbs.

While no one person could be reasonably expected to guess 

the weight accurately, their mistakes were random – normally 

distributed around the mean – and thus cancelled out when 

averaged.

The same principle can be applied to forecasts of future 

events.

Source: Rural Heritage Magazine 

https://www.ruralheritage.com/new_rh_website/resources/horse_health/calculate_oxen_weight.shtml


Test

How many marbles are 

in the pint glass?

Submit Answer Here:

https://bit.ly/3DFOQep

Or on Twitter, search for 

@AHJtest

https://forms.gle/2tAyMbe36JHqwmZ37


• IARPA launched a 5-year forecasting tournament (2011)

• Goal to improve accuracy of intelligence forecasts

• Good Judgment Project won the tournament





KVSF Tournament Questions



Metaculus and Monkeypox

Aggregate Human Forecasting is particularly useful early in outbreaks, or during smaller outbreaks

• Quantitative models need:

• Sufficient data

• Information about parameters

• Time and specialized resource to build or modify

• Aggregate Human Forecasting

• Performs well in sparse information environments

• Can be launched quickly on existing platforms

• Can be tailored to specific needs as they arise

• The question generation process

• Help to identify key decision points and information needs

• Often turns up new and useful data sources



Foresight Innovation
Integrating Metaculus Forecasts & UVA Models



And the result is…

104 marbles



Foresight is…

• Strategic Foresight: a structured approach to engaging with the future

• Forecasting: projections or forecasts about the future, or about potential 

futures under certain conditions

• Early warning: Identifying threats, and developing accurate information on 

them, as soon as they emerge – or earlier!

43



The importance of early warning
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• Incubation period: 7-10 days

• Days from onset to diagnosis: 5-6 days

• Reporting delays: 2 -??? days

• Total lag: 2 weeks minimum

Case data during the early days of the pandemic described the situation at least two weeks prior – at 

best.

Decisions made with this data were made two weeks too late.



Early Warning Systems

ESSENCE System (ILI/CLI) Wastewater Testing



Predictive Analytics

Cellphone Mobility MapsHotspot Targeting



Growing Infrastructure



New Infrastructure
• CDC Center for Forecasting and Outbreak Analytics

• Launched April 19, 2022

• Still being developed

• Three Branches

• Predict

• Inform

• Innovate

• CSTE/CDC Forecasting Workgroup

• Workshop at the end of October

• VDH Foresight & Analytics Unit

• Programmatic Priorities

• Building an Anticipatory Agency

• Informatics Planning for Emerging Public Health 

Threats

• Early Warning System Coordination

• Respond to Emerging Public Health Threats

• Strategic Planning Support



Questions?
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Justin Crow

justin.crow@vdh.virginia.gov

Thank You!

mailto:justin.crow@vdh.virginia.gov

