Health GIS — Infectious
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An Enterprise System For Pandemic Response
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... Providing Mapping and Analysis
... Enabling Sharing and Better Decision Making




GIS

A Complete System for Understanding and Responding to Pandemics
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Integrating All the Data, Activities and Missions . . .
.. . Empowering Collaborative Action
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Modeling & Spatial Analysis

Site Selection and
Resource Allocation

Prediction Pattern Detection

Finding Statistically Significant
Clusters & Patterns

Predicting Geospatial
Events/Phenomena

Helping Understand, Predict and Make Decisions . . .
... at Many Scales



Tools and Methods for Pandemic Analysis, Modeling & Visualization
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... at Many Scales



Where do you start?



Understanding the Impacts of COVID-19: Five Steps

Step 1 SE: Step 3 ?—

Map the Cases Map the Spread Map Vulnerable Map Your Capacity Communicate with
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Step 1 Step 2 Step 3 Step 4 Step 5
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Step 1 Step 2 Step 3 Step 4
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Step 1 Step 2 Step 3 Step 4 Step 5

ACS Health Insurance Coverage Variables
- Centroids - Tract

\_@e 5
§ %};ﬂ
. I.
W g(il_wam P%W. o.‘ {‘
@) bees
»

Esri policy maps viewer




Step 1

oo
000
000

sippany

Edizen

0-19
2044

45-54

4574
7584

85+

Paterson

Elizabeth

1.6%
14.3%
21.2%
20.5%
28.6%
30.5%

31.3%

Step 2

Step 3

COVID-19 PLANNING: Morbidit_y and Mortalit_y Estimates

New York City, NY

White Plains

Yonkers

Stamfor

Hickswi

Lewitt

Geography: Place
Estimated Rates: Feb 12 - Mar 16

25% 0% 0%

20.8%
28.3%
30.1%
435%
b8 7%

70.3%

Senarow: CDC astimatus e
st ko rapsrbed COVID-19 i rapested Fab 12 - Mar 16, 7000, by age greap.
Click hars dne moes inbermiion ne e rapas by dhe COWC dated Blacch 18, 30 h

2.0%
5.4%
4.7%
8.1%
10.5%

6.3%

4.2%
10.4%
112%
18.8%
30%

29.0%

0%
0.1%
0.5%
1.4%
2.7%
4.3%

10.4%

0%
02%
0.8%
2.6%
49%

10.5%

27.3%

intasmive cans unit (KOU] admission, and case-fatality

8,627,852 3,266,735

Housshaolds

Population

Total Population

20 30 40 50%

2.59

Avg Size
Housshold

Hospitalization

37.0

Median
Age

75-84 -
6574
55-64
20-44 -

019

320,000 80.000 1&0.000

Estimated Cases: Infection Rate 20%

019
20-44
45-54
55-64
&65-74
75-84
85+

Total

1,989,462
3,267,129
1,054,560
1,026,805
751,551
375,528
162,816

8,627,851

Totals ray not exactly match dus i reosding

397,892
653,426
210,912
205,361
150,310
75,106
32,563

1,725,570

85+

Typical Hospital Bed Availability

$62,062 22,435 1,328 19,032

Licensed Icu Staffed

Meadian
Househeld Income

ICU Admissions

Hospitalization

Low High
6,366 9,947
93,440 135,913
44,713 59 688
42,099 £1,814
42,989 65,385
22 907 44,087
10,192 22 892

262,707 399,726

56,222

133,364

Beds Beds Bads

Case Fatality

B85+
75-B4

65-74

14000 4000 &.000

Case-Fatality
Low High

0 4]
653
1,055 1,687

2,875
4058

3,230

3,387 8,890

15,258 32,475

Semuri: Fael bors gats bor 018 201001 T B ovnamicoges e eedtey Sovvvay [ACS), Hospital Bads froenDaledie Hasllbe s - Varscas 1.6




Step 1 Step 2 Step 3 Step 4 Step 5

Q SignIn

M Jefferson County Tennessee Response Web Hub Presented by the Jefferson County GIS Consortium.
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Step 1 Step 2 Step 3 Step 4 Step 5

Q Sign In

| Jefferson County Tennessee Response Web Hub Presented by the Jefferson County GIS Consortium.
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Step 1 Step 2 Step 3

COVID-19 Business and Services Guide

Valley County
LU 34 16 30

Valley County
Idaho

Business Resilience

Tallahassee | Leon County Open For Takeout

Leon County
Florida

Delaware County &=
Pennsylvania =

Communicating Businesses Impacted to Citizens

Step 4
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Step 1 Step 2 Step 3 Step 4 Step 5
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Taking Action

- Implement COVID-19 Information Model (prepare GIS data layers)

- Analyze health and demographic data to understand community risk
- Leverage mobility data to measure social distancing effectiveness

- Model the Spread Of Disease

- Determine When and Where Hospital System Capacity is Exceeded
- Forecast Impacts on Hospital Bed, ICU, and Ventilator Capacity

- Validate and Refine Model Results Using Case and Community Behavior Indicators

- Perform location analytics to
- ldentify optimal testing and treatment sites

- Allocate resources (beds, equipment, personnel, ...)



Information Model for COVID-19 Response

Demographics

Cases

Persons Tested

Hospitals

Forecasted Demand

Social Distance Restrictions
Mobility

Alternate Care Sites

Test Sites




Information Model for COVID-19 Response

Demographics

Cases

Persons Tested

Hospitals

Forecasted Demand

Social Distance Restrictions
Mobility

Alternate Care Sites

Test Sites

Socioeconomic

Age

Race

Health Conditions
Vulnerable Populations
Lifestyle (Tapestry)

Population / Housing Density




Information Model for COVID-19 Response

Demographics

Cases

Persons Tested

Hospitals

Forecasted Demand

Social Distance Restrictions
Mobility

Alternate Care Sites

Test Sites

Confirmed

Hospitalized
ICU
Recovered
Deaths




Information Model for COVID-19 Response

Confirmed

Negative
Demographics

Unknown

Cases

Persons Tested

Hospitals

Forecasted Demand

Social Distance Restrictions
Mobility

Alternate Care Sites

Test Sites




Demographics

Cases

Persons Tested

Hospitals

Forecasted Demand

Social Distance Restrictions
Mobility

Alternate Care Sites

Test Sites

Information Model for COVID-19 Response

Catchment Area (Service Area)

Utilization Rate
Capacity

General

ICU
Occupancy

General

ICU
Ventilators

Inventory

In Use




Information Model for COVID-19 Response

Peak Number of

Beds
_ ICU Beds
Demographics Ventilators Needed
Cases Date And Duration When Capacity Is Exceeded
Bed
Persons Tested ICU Bed
_ Ventilator
Hospitals

Forecasted Demand
Social Distance Restrictions
Mobility

Alternate Care Sites
Test Sites




Information Model for COVID-19 Response

Demographics

Cases

Persons Tested

Hospitals

Forecasted Demand

Social Distance Restrictions
Mobility

Alternate Care Sites

Test Sites

School Closed
Non-Essential Travel
Shelter-in-Place
Quarantine




Information Model for COVID-19 Response

Demographics

Cases

Persons Tested

Hospitals

Forecasted Demand

Social Distance Restrictions
Mobility

Alternate Care Sites

Test Sites

Net Change in Movement Over Time
Social Distancing Effectiveness
Average Distance Traveled

% Time at Home




Information Model for COVID-19 Response

Decommissioned Hospitals and Other Facilities
Universities
_ Hotels
Demographics Arenas

Fairgrounds

Cases
Expo Centers
Persons Tested Ships
Hospitals

Forecasted Demand
Social Distance Restrictions
Mobility

Alternate Care Sites
Test Sites




Information Model for COVID-19 Response

Convention Centers
Major Sporting Arenas
Fairgrounds

Demodignilcs Large Parking Lots with Secure Ingress and Egress
Cases Public Buildings
Schools

Persons Tested

Hospitals

Forecasted Demand

Social Distance Restrictions
Mobility

Alternate Care Sites

Test Sites




Site Selection

Testing Sites

Treatment Sites
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A Two-Step Approach

Perform location-
allocation analysis

Calculate Population <
Demand

Model the spread and impact of disease



Transmission Risk

Population density

Housing density

Group living
e.g prisons, immigrant interment camps,
refugee housing

Spatial Interaction Index

People commuting on public transit

Socioeconomic Risk

Households below poverty level

Households where English
isnot the primary language

Households without health
insurance

Education level

High risk jobs
e.g. healthcare workers, flight attendents,
cashiers/service workers

|

Population Demand (learn how here)

Susceptibility Risk
Population density

Seniors (65+)
as a proportion of general population

Chronic/comorbid conditions

‘ Asthma/respiratory disease prevalence
¢ as aproportion of general population

Q Diabetes prevalence
% (or projected diabetes drug purchases as proxy)

= Heart disease prevalence
“B. (or projected salt restricted diet and
cholesterol drug purchases as proxy)

Immunocompromising conditions
e.i. cancer, HIV

Exposure Risk

Relative case distance field

(Relat ive Case Distance Indexfield is the

sum med distance from each constituency
centroid to the closest 10% of all COVID-19 case)

Latest case rate (by age group)
published by an authoritative epide miological
agency

Insufficient Resource Risk

Healthcare resource index

Staffed beds
per 1000 people

Bed space availability
per 1000 people

ICU beds
per 1000 people

ICU bed space availability
per 1000 people

Ventilators
per 1000 people

Medical staff
per 1000 people

Surgical masks/gloves/gowns/
face shields/eye gear
per 1000 people
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https://pro.arcgis.com/en/pro-app/help/analysis/networks/location-allocation-tutorial.htm

Evaluate your outcomes

Demand Met:
16,743,332.459

89.665% of Demand

Candidate Facilities

ON CENTER




Realizing a GIS for Pandemic Response

Requires More Than Technology

- A Strong Champion
- Understanding The Mission
- Leadership Involvement
- Clear Strategy
- Understanding of Benefits
- Cost, IT, Vision, Risk Management
- Realistic Timelines
- Ongoing Governance
- Good People - GIS Professionals

. .. and a Culture of Collaboration and Continuous Innovation




@esri‘ COVID-19 Overview Ressireas

April 7th Webinar:

COVID-19 GIS Hub

Get maps, datasets, applications, and more for coronavirus
disease 2019 (COVID-19).

Check back often—these resources will be updated with new
information as it becomes available.

Request GIS assistance

https://coronavirus-resources.esri.com



https://coronavirus-resources.esri.com/

egeraghty@esri.com
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