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We used an agent-based modeling approach to demonstrate the criticality of the COVID-19
outbreak in San Diego County, CA, USA. San Diego’s first confirmed case was on March 7,
2020. A “stay-at-home” order was issued at the state level on March 19, with additional local
measures enacted March 23.

Using an agent-based modeling technique, we simulated an outbreak represented by an SEIHRD
(Susceptible, Exposed, Infected, Hospitalized, Recovered, Dead) model in order to estimate the
expected number of total infections and deaths, the peak hospitalization date, and the number of
days the crisis will last. This stochastic model is used to assign various attributes to agents
(people of San Diego) and simulate interaction between these agents at various time points. The
model simulation took place 244 times; these observations were used to compile key outcomes.

We expect there to be 6694 (90% CI: 1820, 13862) cases (confirmed and unconfirmed), 328
(90% CI: 107, 676) peak hospital census, 1179 (90% CI: 341, 2513) total hospital admissions,
and 191 (90% CI: 53, 419) total deaths in San Diego County. Our model indicates the peak
hospitalization date occurred on April 15, 2020 (sometime between April 9 to April 21). It is
important to note that our model assumes continued observation of the current mitigation
efforts. Given the recent protests and civil disobediance over the ongoing isolation orders, it is
possible that isolation will be relaxed in the coming days. If social interaction should increase,
then there could be a signficant increase in new COVID-19 cases, rendering these predictions
invalid.

We hope that this information can inform critical and time-sensitive decisions made by hospital
administrators and local officials regarding resource allocation and clinical operation.

References:

1) https://www.annualreviews.org/doi/10.1146/annurev-publhealth-040617-014317

Protocols:

1) Agent-Based Model for Simulation of COVID-19 Spread

Code:

1) Terminus

Datasets:
1) San Diego Hospitalizations April 8
2) San Diego COVID Predictions

Flashpub Resources About Us Connect with us

What is a Micropublication? Funding opportunities Our story
Support outbreak science Connect and discuss outbreak Contact Us @ m g

science
Johns Hopkins COVID-19 database

© 2020 FLASHPUB Terms & Conditions  All content CC-BY



https://www.flashpub.io/about
https://midasnetwork.us/covid-19/
https://join.slack.com/t/flashpubcommunity/shared_invite/zt-9kqlkgyd-zp0q5eJEO3~oPKHnx4DTqw
https://coronavirus.jhu.edu/
https://medium.com/@flashpub_io/the-most-valuable-ip-on-the-planet-343a450cd4bb
https://join.slack.com/t/flashpub/shared_invite/zt-ruz47p86-tZZ2_TcGZsIxrVBpao_mNg
https://medium.com/@flashpub_io/the-most-valuable-ip-on-the-planet-343a450cd4bb
https://twitter.com/flashpub_io?s=20
https://outbreak.flashpub.io/
https://outbreak.flashpub.io/
https://www.annualreviews.org/doi/10.1146/annurev-publhealth-040617-014317
https://outbreak.flashpub.io/pub/outbreak-modeling-method-of-outbreak-model_6ad9624d-cbe7-4ff4-a091-
https://github.com/tsnyder701/terminus
https://docs.google.com/spreadsheets/d/1uZoxPVeKWUO8St7qHPW9p2Jg0Rjl1FVsqGz6ZQHZ3yg/edit#gid=3493480
https://docs.google.com/spreadsheets/d/1KwTzmqH5_NZgrW0q3COBLsu-PEOTW-WZ_PoD7iz0btY/edit#gid=1758814

Population

14,500
14,000
13,500
13,000
12,500
12,000
11,500
11,000
10,500
10,000
9,500
9,000
8,500
8,000
7,500
7,000
6,500
6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000

1,500 -
1,000 -
500 -

w Exposures s ||Inesses s Recoveries == Hospitalizations s Deaths

30

35 40 45 S50 55 60 65 70 75
Days Since Lockdown (March 23, 2020)

80 85

___.....“w—-:v—mnuwvn.---.-l-;.----ltucn—m-“ T3 Ter

90 95 100 105 110 115 120 125



Predicted COVID-19 Hospitalization, Deaths
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Predicted COVID-19 Hospital Census
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