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Abstract. Background: Dashboards provide a good retrospective view of the 

development of the disease. Yet, current COVID-related dashboards typically lack 
the capability to predict future trends. However, this is important for health policy 

makers and health care providers in order to adopt meaningful containment 

strategies. Objectives: The aim of this paper is to present the Surviral dashboard, 
which allows the effective monitoring of infectious disease dynamics. Methods: The 

presented dashboard comprises a wide range of information, including retrospective 

and prognostic data based on an agent-based simulation framework. It served as the 
basis for informed decision-making and planning of disease control strategies within 

the federal state of Tyrol. Results: By visualizing the information in an 

understandable format, the dashboard provided a comprehensive overview of the 
COVID-19 situation in Tyrol and allowed for the identification of trends and 

patterns. Conclusion: The presented dashboard is a valuable tool for managing 

pandemics such as COVID-19. It provides a convenient and efficient way to monitor 
the spread of a disease and identify potential areas for intervention. 
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1. Introduction 

On 31 December 2019, the World Health Organization (WHO) was notified of cases of 

pneumonia with unknown causes in the Chinese city of Wuhan. Subsequently, on 7 

January 2020, Chinese authorities identified the cause as a novel coronavirus, tentatively 

named 2019-nCoV [1-4]. On 11 March 2020, the WHO officially declared the outbreak 

a pandemic due to the rapid increase of cases outside of China. By that time, more than 

118,000 cases had been reported from 114 countries including 4,291 deaths [3, 4]. By 

mid-March 2020, the European region had become the epicenter of the pandemic, 
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reporting more than 40 % of all confirmed cases worldwide. As of 28 April 2020, the 

European region accounted for 63 % of global mortality caused by the virus. 
In Austria, the first viral infections were registered on 25 February 2020. On 16 

March 2020, a nationwide lockdown was ordered. 

In order to stop the spread of infectious illnesses the infections must be carefully 

monitored and tracked. It is essential to assess the effectiveness of conducted actions like 

(socially) distancing, isolation, quarantine, and lockdowns that have been put into place.  

With the onset of the COVID-19 pandemic, dashboards, showing the number of 

infections, deaths, and recovered individuals at varying degrees of detail became very 

popular – not only for health experts and policymakers but also for the general public. 

Dashboards are useful tools for presenting and organizing large amounts of data as well 

as statistically analyzed data in a clear and concise manner. They allow users to quickly 

access and interpret key information and to track trends over time. Examples of very 

popular dashboards are: (1) the COVID-19 Dashboard based in Johns Hopkins 

University database [5, 6], which is an interactive dashboard that allows tracking of 

COVID-19 in real-time. The dashboard includes mainly descriptive data regarding total 

and recovered cases as well as total deaths in different regions of the world. (2) The 

AGES Dashboard Covid19 [7] reflects the current situation in Austria and includes the 

number of tests as well as the confirmed, recovered and active cases, deaths, and 

hospitalizations. Additionally, to the nation-wide data, it also provides data on federal-

state and district level as well as stratified data based on age groups and sex. While these 

dashboards provide a good retrospective view of the development of the disease, they 

lack the capability to predict future trends. However, this is important for health policy 

makers and health care providers in order to adopt meaningful containment strategies.  
The aim of this paper is to present the Surviral dashboard, which allows the 

effective monitoring of infectious disease dynamics by providing retrospective as well 

as prognostic information.  

2. Methods 

The backend of the presented dashboard represents an epidemiological early detection 

system based on a proprietarily developed agent-based simulation framework, which 

models and analyzes individual agents and interactions between them. It is built on a 

bottom-up modeling approach that starts with the behavior of individual agents and 

builds up to understand the behavior of the system as a whole. 
Each agent is typically represented by a set of rules or behaviors that dictates their 

interactions with other agents and the environment. These rules can be based on 

empirical data or theoretical assumptions regarding the behavior of the agents. Each 

agent consists of different stages and is modeled using a deterministic automaton. At a 

basic level for communicable disease prediction the (M)SEIR [8] model is used: This 

model includes individuals protected by Maternal antibodies, which are individuals with 

passive immunity, Susceptible individuals, who are not currently infected but are at risk 

of an infection, Exposed individuals, who have been infected, but are not (yet) infectious, 

Infectious individuals, who are capable of transmitting the disease to others, and 

Recovered individuals, who have recovered from the disease and are no longer infectious. 

Further, each agent got integrated with demographic information, risk factors and 

additional information based on available information of the Tyrolean population. This 

results in a statistical model that is not distinguishable from the real Tyrolean population.  
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The behavior of the agents is simulated over time, and the interactions between the 

agents are used to continuously update the state of the system. It is able to examine the 

system's emergent behavior and observe how the system responds to various scenarios 

by running several simulations with different initial conditions and parameters. 

Figure 1 provides an overview of data sources that were integrated into the agent-

based model. They range from demographic data to wastewater information to 

vaccination data. The better the model is parametrized, the better the prediction will be. 

More population information is available from [9]. 

 
Figure 1: Integrated data sources provided by the Federal State of Tyrol, by the 

hospital and research units as well as the Austrian government for the agent-based 
model 

 
All generated and predicted information is collected and statistically analyzed. 

Thereafter it is visualized in the presented dashboard. The dashboard is thus a visual 

representation of the simulation and displays retrospective and forecast information 

concisely, using charts and different types of graphs to present the results in an easily 

understandable format. The statistical data analysis was performed using the software 

package R version 4.2.2 and data visualization was created using GGplot2 version 3.4.0. 

In order to present the analyzed data in tabular form, the packages flextable version 0.8.2 

and huxtable version 5.5.0 were used. The dashboard (web components) was generated 

using knitr package version 1.40. 

3. Results 

The dashboard is accessible at https://surviral.at/ and consists of approximately 60 pages 

including the following information: (1) 10-day forecast of usual care and ICU 

hospitalizations, (2) epidemiological parameters for the province of Tyrol (effective 

reproduction number (Reff), growth rate, estimated cases, infections, overview in 

general), (3) epidemiological parameters for the nine districts of Tyrol, (4) normalized 

data indicating active infections vs. hospitalization and intensive care units, (5) 

retrospective usual care and ICU hospitalizations (overall, 90 days, heat map, also 

compared to rest of Austria), (6) age distribution and visualization of COVID-19 
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(infected, recovered and deceased cases for Tyrol and compared to the federal states of 

Austria), (7) 7-day incidence plot, (8) Excess Mortality Rate, (9) death cases since onset 

of the pandemic outbreak, (10) vaccination information (vaccines used, immunized 

persons), (11) testing strategy and daily testing rate, and (12) epidemiological parameters 

and 10-day forecasts for influenza type A, type B and influenza like diseases.  
A landing page provides general information regarding infectious diseases. Under 

the link “Daten/Prognose Tirol”, the dashboard can be accessed. On this page, the 

analyzed and visualized information of the dashboard is presented on several interactive 

slides. As an example, Figure 2 shows a screenshot of the second slide that presents the 

10-day forecast of usual care hospitalizations in Tyrol including 80-% and 95-% 

confidence intervals.  

 

 

Figure 2: 10-day forecast presenting the COVID-19 hospitalization (usual care) estimation 

 

On another slide, the effective reproduction number (Reff), being an essential 

parameter to evaluate further development of a disease, is plotted over time to visualize 

the spreading dynamics. In Figure 3, Reff is depicted with a 10-days forecast. 

 

 

Figure 3: Effective reproduction number over the time including a forecast (green…historic data, 

orange…recent data, purple…prognostic data) with 95-% and 80-% confidence intervals 
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The dashboard played a vital role for the development of health policies and 

management of the disease within the federal state of Tyrol. It provided an important 

backbone for the adoption of different disease control and containment measures as it 

offered several levels of resolution, including the federal state, district levels and even 

municipal levels.  
Additionally, interesting questions and hypotheses may arise when visualizing the 

data. For instance, Figure 4 shows from a visual perspective, that women are more likely 

to survive in Tyrol than in the rest of Austria in all age categories (p<0.001). Currently, 

there is no information available to explain this effect. However, the comparable 

stringent measures in Tyrol during the early phases of the pandemic may have 

contributed to this effect.  

  

 

Figure 4: Dashboard visualization of recovered and deceased persons (by age groups and sex) in Tyrol vs. 

rest of Austria. 

 

In order to further test this hypothesis, the next step is to investigate whether this 

impact holds for all COVID-19 mutations, or if it is more evident in the early stages of 

the pandemic, when the wild-type, alpha or delta variant were dominant. Therefore, it is 

required to provide relevant variant-specific data in the dashboard to answer this question. 

The dashboard proved its usefulness in its use for strategic policy decisions. To date, the 

overall accuracy of the predictive information provided during the COVID-19 pandemic 

has shown an average error of 1.5 % for usual care hospitalizations and 1.2 % for ICU 

hospitalization. 

4. Discussion & Conclusion 

The dashboard presents a wide range of information, including retrospective and 

prognostic data on case numbers, geographical distribution, the demographic profiles of 

infected individuals, and the availability of healthcare resources.  

The current version of the dashboard contains a static representation of the provided 

input data. Future developments aim to incorporate individualized extensions, including 
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additional filters, and stratification. Therefore, the integration of sub-filters such as the 

ability to visualize specific time frames or sub-groups would allow for dynamic graphics 

and chart generation in order to answer more targeted inquiries. Additionally, a 

customizable and user-specific configuration of the dashboard could enhance its 

accessibility and usability for different stakeholders.  

The dashboard is currently focused on COVID-19, however, it could be expanded 

to include several different infectious diseases. In addition to predicting the number of 

patients receiving usual care and those in ICU, the dashboard could also serve as a basis 

for planning human resources in healthcare through forecasting sick leaves. It further has 

the potential to provide an extension for supporting the continuation of typical healthcare 

services for non-COVID-19 patients and surgery planning, if the relevant data is 

available and accessible.  

The dashboard served as the basis for informed decision making and planning of 

disease control strategies within the federal state of Tyrol. By visualizing the information 

in an understandable format, the dashboard provided a comprehensive overview of the 

COVID-19 situation in Tyrol and allowed for the identification of trends and patterns. 

The dashboard also served as a tool for generating new hypotheses. In our case, we 

discovered that the mortality rate of females across all age groups in Tyrol (and 

Vorarlberg) was lower compared to other federal states in Austria, which highlighted the 

importance of public health interventions and presents a potential area for further 

research. 

In conclusion, dashboards can be a valuable tool in managing pandemics such as 

COVID-19. They provide a convenient and efficient way to monitor the spread of a 

disease and identify potential areas for intervention. In addition, the dashboard can be 

used to find out unseen patterns that allows us to generate new hypotheses and deepen 

our understanding of the underlying disease or mechanisms. Overall, the dashboard 

provided a comprehensive overview of the COVID-19 situation in Tyrol and 

demonstrated the importance of ongoing surveillance and monitoring of the disease. 
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