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Collecting and Connecting the Dots
For COVID-19



Helping Us See . . . Complexity . . .

. . . Relationships, Patterns and Associations

. . . Bringing It All Together

Helping Us Understand . . .

. . . And Intelligently Respond

GIS is Based on Geography the Science of Our World

. . . Providing Content and Context

. . . And a Common Reference System
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Integrating Every Type and Format of Data
. . . Making Them Directly Usable as Services



• Uniting around a purpose

• Seeing the system differently

• Unfreezing the Organization

• Creating a bias toward action

https://www.harvardbusiness.org/innovation-in-a-time-of-crisis/

Innovation in a Crisis
Conditions for rapid, impactful change

https://www.harvardbusiness.org/innovation-in-a-time-of-crisis/
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The JHU Dashboard  
Woke up the world to the evolving outbreak



Uptake
World leaders depended on the dashboard

Department of Health and Human Services Secretary’s Operations Center at ASPR



Uptake
World leaders depended on the dashboard

Members of Germany’s emergency task force sit down for a coronavirus briefing



Uptake
World leaders depended on the dashboard

Coronavirus briefing in Italy



Uptake
World leaders depended on the dashboard

News in Dublin, Ireland



Taking Notice
Journalists shared the story



Going Viral
Feature layer requests



•Demonstrated the value of GIS for health on a global scale

•Promoted data sharing

•Exposed gaps in public health data sharing and 
interoperability

• Inspired questions about who should be the authoritative data 
resource

•Built expectations for real-time data

Impact
Key outcomes from this single dashboard



Inspired
The world creates localized dashboards





















Repeating the Pattern
For mapping and monitoring disease

Aeroterra
Argentina

Hospital Admissions and Patient Status

UC Irvine
Kenya

Malaria Transmission

Paju
South Korea

African Swine Flu

Lead Poisoning

Department of Public Health
Los Angeles

Low Birthweight Babies

State of South Carolina

Infectious Disease Chronic Disease

Environmental/
Contextual Concerns

Diabetes Hot Spots

Boyle Heights
California

Smoking & Drinking

Operational Efforts
Opioids in Wastewater

Arizona State University
Tempe, AZ
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Map Vulnerable Populations
Promoting health equity for all



Mapping Capacity
Determine your ability to respond

Predicting Spread and Impacts on Hospitals



Mapping Capacity
Harris County, Tx coins term “Testing Deserts”



Analyze Relationships
Social distancing and weather



Repeating the Pattern
For analyzing relationships and gaps

HawkSight
Europe

Pandemic and Civil Unrest

University of Eastern Finland
Finland

Vulnerable 
Populations

Disadvantaged 
Neighborhood Survey

UN-Habitat
Lebanon

Central Vermont 
Regional Planning 

Commission
Vermont

Access to Food Retailers

W.K. Kellogg Foundation
Louisiana

Food Access

USC
California

Racial and 
Ethnic Disparities

Arcadis
Florida

Social 
Vulnerability

City of London Corporation
United Kingdom

Social Distancing 
Sidewalk Analysis

Cook County 
Government

Illinois

Racial Tapestry

Risk Factors for Homelessness

Aedes Mosquito Habitats
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Strategic Planning
Site new resources

Allocation of Critical Resources

Selecting Centers

Access to Care



Strategic Planning
Calculate population demand (need)



Strategic Planning
Perform location-allocation







Real-Time Data | Shorter wait times for testing in 

Slovakia



STEPS
HOW-TO
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03

COLLECT & MANAGE 
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EVALUATE & MAKE 
DECISIONS

CONTACT TRACING



01 COLLECT LOCATIONS
Ask for Location During Your Case and Contact Interview



02 VISUALIZE LOCATIONS
Use Location Services to Geocode Addresses



02 PERFORM ANALYTICS
Identify High-Risk Areas In the Community

Showing Density of Cases



Showing Person-to-Person-to-Place Connections

02 UNDERSTAND CONNECTIONS
Perform Link Analysis & Apply Graph Theory



03 EVALUATE AND MAKE DECISIONS
Share Information, Insights, and Metrics



Global COVID-19 Vaccination
Equitable and efficient vaccine distribution

1. Identify facilities capable of storing and distributing vaccine

2. Identify and prioritize critical populations

3. Identify gaps in access and formulate alternative distribution options

4. Implement a vaccine management and inventory system

5. Provide transparency and accurate communication



Population Estimates
Microplanning for prioritization of vaccine delivery



Scenario Planning
Covering the critical populations



Add New Vaccine Distribution Site
Reach underserved or distant populations



• Accept Inventory In: Quickly 

enter vaccine barcodes, 

distribution kits, PPE

• Check Inventory Out: Track 

when supplies are taken from 

inventory for use

• Monitor Inventory Status: 

Check status by facility or 

region in real-time

Needs

Track & Manage Inventory 
Monitor supplies and expiration dates



Vaccine Progress
How is the community doing?



Repeating the Pattern
For strategic planning

City of Longview
Texas

Managing Bus Routes

SPIN
Massachusetts

Public Transit 
& Ride Sharing

SynerGIS
Vienna

Optimal
Routing & 
Scheduling

Toin Gakuen
Japan

Infants & Disaster 
Prevention Centers

OSEP
Kenya

Health 
Facilities Siting

Coalition for National 
Trauma Research

Oklahoma

Trauma 
Center 
Coverage

Telehealth – Broadband Coverage

Assessing Travel Burden Predominant Population Disability



Mapping & 
Monitoring 

Disease

Strategic 
Planning

Indoor Space 
Management

Analyzing 
Relationships 

& Gaps

Repeatable Patterns



“All identified outbreaks of three or more 
cases occurred in an indoor environment, 

which confirms that sharing indoor space is a 
major SARS-CoV-2 infection risk.”

Indoor transmission of SARS-CoV-2 (The University of Hong Kong / Southeast University) / April 2020 



Space Planning
For strategic planning

• Analyze seating 
arrangements

• Make adjustments

• Keep employees safe



Manage Sanitation & Safety Operations
Respond more quickly to needs

• Plan health & safety 
protocols

• Request services

• Track progress



Device Tracking & Proximity Tracing
Assist in contact tracing efforts

• Track devices indoors 
and outdoors across 
your campus

• Measure dwell times 
and proximity

• Find areas of high traffic



Repeating the Pattern
For indoor space management

Geodata
Norway

BIM Visualization

Universitas
Gadjah Mada
Indonesia

Emergency 
Evacuation

Harvard 
University

Massachusetts

Campus 
Navigation 
App

University 
of Toronto
Canada

Campus Visualization

EHR Integration for Patient Flow

Loma Linda University Health
California





Lessons Learned
Applying them to build resilience

. . . Creating Resilient Communities and Interconnected Societies

Northridge Earthquake
9.11

Hurricane Katrina
Arab Spring

Camp Fire

Local Emergency 
Preparedness

Integrating Our 
Information 

Infrastructure

Better National 
Preparedness

The Power of 
the Crowd

Importance of 
Communication and 

Coordination

1994 2001 2005 2010-12 2018



• Never Prepared Enough

• Interconnect Systems Across 
Communities

• Finer-Scale Mapping

• Accurately Assess the Risks

• Coordinate Local, State, National 
and International Responses

• Greater Coordination and Sharing

• Science-Based Decision Making

2019-2020+

COVID-19
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