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Abstract

Objective: This work seeks to provide an online resource to help the public understand current

and future county-level COVID-19 outbreaks in the US.

Materials and Methods: This website aggregates data from multiple resources and provides

short-term COVID-19 forecasts in an interactive, online dashboard.

Results: The web resource can be accessed online at covidseverity.com. It displays COVID-19 data

from every county along with short-term (7-day) forecasts and forecast intervals. Furthermore, we

provide many ways to search and explore the data such as allowing users to interact with the data

by looking at cases, deaths, new cases, and new deaths. It also allows for interactive, searchable

visualizations of different counties and allows users to cluster counties using various metrics. All

code and data sources are made available on Github at github.com/Yu-Group/covid19-severity-

prediction.

Discussion: With a variety of academic sources providing different information, it has become

increasingly important to provide easily accessible and rigorous COVID-19 data and forecasts. We

hope the resource introduced here can help fill this need.
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Conclusions: Our website covidseverity.com can help provide the public with information and

short-term forecasts on COVID-19 outbreaks for individual counties.
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1 Introduction

COVID-19 continues to spread across the United States. As of Oct 29, 2020, more than 9 million con-

firmed cases and 225 thousand deaths have been reported due to COVID-19 in the US [1]. Outbreaks

are not isolated to small geographic regions in the US and continue to appear all across the country.

Though many visualization tools exist to track these outbreaks [2, 3, 4], there is still a need for

a rigorous and accessible interface for short-term forecasting and comparative exploration of COVID-

19 outbreaks at the county-level. We develop such an interface at covidseverity.com to provide the

public with information and short-term forecasts on COVID-19 outbreaks for individual counties. The

interface allows users to explore eight different metrics for every US county as well as compare each

county with counties similar to it based on several characteristics.

2 Materials and Methods

All source code is available on GitHub and is built using Plotly and Dash [5]. The dashboard is hosted

on an Amazon Web Services (AWS) EC2 instance, which is configured to automatically run a number

of scripts in the GitHub repository on a daily schedule. These scripts download the latest data from

a number of sources, run pre-processing and forecasting pipelines, and refresh the dashboard with

the latest interactive visualizations. We describe the main components of the dashboard and its data

below.

2.1 Dashboard

Eight metrics The dashboard provides eight metrics to visualize the COVID-19 outbreak at the

county-level: cumulative cases, cumulative deaths, daily new cases, daily new deaths, cumulative

cases per 100k population, cumulative deaths per 100k population, daily new cases per 100k, and

daily new deaths per 100k. Each of these metrics provides a different perspective on the dynamics of

the COVID-19 outbreak in the US.
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Forecasting and data The dashboard also shows time-series curves for cases and deaths for each

county along with historical and current seven-day forecasts and forecast intervals from previous

work [6]. Data is aggregated from a variety of sources in that work, including COVID-19 case and

death data from the New York Times [1] and USAFacts [7]. An overview of the datasets is provided

on the GitHub repository. For more details, we refer interested readers to the previous paper [6].

2.2 County comparisons

We provide an interactive visualization which allows users to easily compare counties based upon the

various metrics listed above. For example, we can visualize cases and deaths for different counties for

side-by-side comparisons. We can also view, for any county, the five counties most similar to it (i.e.,

nearest neighbors) with respect to different county-level features including the number of ICU beds,

recent daily deaths, median age in a county, and total deaths. The similarity between counties given

the user-selected features is measured using the Euclidean norm of the difference between features,

after they are normalized to have mean 0 and standard deviation 1.

3 Results

Our dashboard is available online at covidseverity.com. It shows data for all US counties and is

updated daily. Below, we provide three snapshots from our interactive dashboard to highlight its core

visualizations and features.

3.1 Dashboard visualizations

Fig 1 shows a screenshot of the web interface. By selecting tabs at the top, one can interactively

visualize different metrics for COVID-19 cases and deaths on the map. The left table shows the

counties with the highest values for the chosen metric. The user can zoom into the map to focus on a

particular region, state, or county. When a cursor hovers over a particular county, a text box appears

with the county’s name, state, and the values of each metric listed in the tabs at the top.
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Figure 1: Screenshot of the interactive dashboard map showing cumulative cases for each county. The
left panel shows the 20 counties with the highest values of the metric selected in the tabs at the top.

Below the map, a drop-down menu allows the user to choose a specific county to further explore

(see Fig 2) in terms of cases, deaths, and past or future forecasts. This visualization includes the

observed time-series and seven-day forecast (left plot in Fig 2), as well as the method’s historical

forecast and intervals since its inception (right plot in Fig 2). This allows users to judge our model’s

historical performance for any county and is an important feature often missing from dashboards that

provide forecasts.

Figure 2: Screenshot of the county-specific dashboard displaying cases, deaths, and forecasts for a
selected county. The left time-series shows observed case and death counts as well as the seven-day
forecast for the selected county. The right time-series provides the method’s historical forecast and
intervals.
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3.2 County comparison visualizations

We develop a tool for users to conveniently compare COVID-19 severity for counties across the country,

shown in Fig 3. We provide time-series curves of COVID-19 cases and deaths in selected counties with

and without alignment to their first case or death (bottom and top rows of the time-series plots in

Fig 3, respectively). This feature allows for an easy comparison of counties in different phases of their

COVID-19 situation.

In the left panel, users have the option to manually select a number of counties for comparison

or have the dashboard automatically provide the five most similar counties. The “Manual Selection”

mode allows the user to pick one or more counties of interest and corresponding plots are shown in

the right panel. In “Nearest Neighbors” mode, after selecting a county and features of interest, the

dashboard returns five counties that are most similar to the selected county based upon the selected

features (see Fig 3). The similarity metric between counties is measured by first normalizing the

selected features and then calculating the L2 distance between them.

Figure 3: Screenshot of “Nearest Neighbors” mode, which automatically provides similar counties
based on chosen metrics; in this case, total deaths and median age.

4 Discussion

We hope the dashboard described herein will be a useful resource to a variety of users, especially to

allow the general public to get a more holistic view of COVID-19 outbreaks in the US. The ability to
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easily compare different counties and metrics for COVID-19 cases and deaths should enable a better

understanding of the outbreak and its trajectory in counties across the country.

The data provided in these dashboards has its limitations (discussed in more detail in [6]). Limited

testing suggests that case and death counts are under-reported. Moreover, variations in testing across

the US can lead to differences in reported counts for cases and deaths. Nevertheless, we hope the

provided visualizations are useful for the public when making comparisons between counties in terms

of their COVID-19 severity.
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