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Abstract

The scale and extent of the effects of COVID-19 on our lives is unmatched by any other recent natural disaster. Effective

management of the spread and consequences of this pandemic can reduce the burden on health and help in managing the different

costs by relaxing restrictions. Understanding this need, our interdisciplinary team of geo and health scientists at the University

of Nebraska Medical Center (UNMC) developed a multi-layered interactive dashboard in March 2020. The dashboard provides

an automatically updating map of COVID case numbers and their time series in Nebraska counties. Also, Nebraska’s pandemic

response leaders can see each hospital and its number of beds and contact information, the location of dialysis centers, long

term care facilities, and pharmacies; the name of the emergency response coordinator; and the number of electricity-dependent

Medicare beneficiaries in each county. The UNMC Dashboard, has helped the emergency response and health departments of

Nebraska. It has received attention from local to international level. In addition to garnering public recognition, the Dashboard

established connections between our team and stakeholders in our original climate tracking projects, as well as with other groups

with whom we had not previously collaborated. We have established a close connection with Nebraska Medicine, one of the top

medical facilities in the region, and their demand forecasting team. Also, we have developed new connections with out of state

contacts in health department, resulting into an expanded version of the dashboard. Additionally, the dashboard demonstrated

our capabilities and strengthened our relationships with local health departments in Nebraska. One of our primary projects

relates to public health emergency preparedness for extreme weather and climate events in Nebraska. The success of that project

depends on collaboration with different health officials in the state, who are now more aware of our team and our capability to

provide practical solutions and tools. We suggest that this system can adapt to different frameworks, such as the Emergency

Risk Framework (ERF) by World Health Organization (WHO). Our system provides the foundation for the information sharing

required by such systems -therefore helping with communication and decision making.
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INTRODUCTION
The scale and extent of the effects of COVID-19 on our lives is unmatched by any other recent natural disaster. This has affected
many different areas of our lives and put risk response and management systems into a rigorous test.

   

The situation has unfolded into a complex and global scale problem. A healthcare problem in the beginning, it has been affected
and is affecting many other areas of life and has involved different groups of scientists, professionals, and policy makers
to analyze and decide about the situation.  Countries that could quickly establish digital technologies to manage, track,
test, survey and plan showed much more success in controlling the spread of disease and its consequences (Whitelaw, S. et al,
2020) 

 

The same complexity and interconnection exist for other hazards that threat our health and properties, in different scales from
local to global. Access to web-based platforms, like the one subject of this presentation, can provided a great opportunity to
effectively manage the more complex problems.  

 

Here we present our web-based platforms for Covid-19 response, and then by applying a flexible, global conceptual framework
show that it can be expanded into tools for collaboration on climate related risk situations that requires collaborations among
scientists, expert matters, decision makers, and communities. 

We hope that we can increase the awareness about the advantages of such systems, especially for community-science projects
and risk management systems. 
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CENTRAL IDEA
Web-based platforms with different layers of data, mapping and

visualization capabilities can enhance collaboration and outreach of
multidisciplinary research and policy-making projects.

 COVID-19 made this need clear through an extreme global scenario.
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BENEFITS OF WEB SYSTEMS
Using web-based shared platforms for emergency research and planning can have the following benefits:

 

Provides clean and ready to use data filtered through the user interface. ( Considering the fact that data scientists
are known to spend between 45% to 60% of their time accessing and cleaning data (Press, G, 2016)

 

Facilitates collaboration, knowledge sharing, learning, and collective decision-making. These are essential for
successful management of extreme events (O’Donnell, 2018)

 

Removes potential barriers such as geographical disparities, scattered datasets, miscommunication, etc. These are
some of the potentials of web-based shared platforms (Almoradie, A., 2015)

 

Includes stakeholders in modeling, that has been demonstrated to increase the chances of effective collaboration.
(Voinov, A, 2010)
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EXTENSION PLANS
Our Long-term objective is to develop a central platform for climate risk management and response.
Including, but not limited to:

Early Warning Systems

Multi-hazard Impact Forecasting

Risk Assessment

 

To achieve this goal and make it useful:
Establish partnerships, choose technology, and create User Interface and data structure for this multidisciplinary system

Create data input connections to real time data sources, and data output capabilities to provide filtered and ordered datasets

Distinguish the functional requirements for each of the use cases mentioned for the system
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OUR STORY
The creation of UNMC Covid-19 dashboard (http://bit.ly/covidne), like many others in the early months of Covid-19, was self-
initiated within our team. We created its first version in early March 2020 to help first responders in Nebraska the way we could,
and with our expertise. It soon got attention internally, and then in a larger scale:

 

Starting from an initial idea of mapping the covid condition in Nebraska in less than a month, it was developed into a
system involving seven colleagues, and used by many healthcare professionals throughout NE
(https://waterforfood.nebraska.edu/news-and-events/news/2020/04/unmc-team-develops-covid-19-dashboard-for-
nebraska-expanding-soon-to-include-surrounding-states), and a request to extend it to DHHS Region 7 (including Iowa,
Kansas, Missouri, and Nebraska)

 

"These maps might be a crucial tool for pandemic responders, We might want to enhance our level of testing to catch
more cases [in a certain area] or put up a testing center if there’s an area where people would have to take the bus or
public transport when they’re ill to get tested,” - Prof. Kacey Ernst - EOS, May 2020
(https://eos.org/articles/geoscientists-help-map-the-pandemic)

These fast reactions show a need for such tools in different scales and for different complex problems we
are facing.

http://bit.ly/covidne
https://waterforfood.nebraska.edu/news-and-events/news/2020/04/unmc-team-develops-covid-19-dashboard-for-nebraska-expanding-soon-to-include-surrounding-states
https://eos.org/articles/geoscientists-help-map-the-pandemic
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UNMC COVID-19 DASHBOARD
Covid-19 Dashboard for HHS Region-7 (Link
(https://universityofne.maps.arcgis.com/apps/opsdashboard/index.html#/7c066f5a46d74bafb76127a61a0e78b

 

The above video is a tutorial for COVID-19 Response Dashboard for HHS region 7. The platform was developed on April 2020
after receiving a request, with added functionalities for filtering datasets compared to the NE version

 

 

 Applying SREX Risk Framework as the conceptual foundation of the system

We use risk framework to guide our data categorization and model building, and specifically rely on the Risk framework
proposed in the special report of the Intergovernmental Panel on Climate Change (IPCC): Managing the Risks of Extreme Events
and Disasters to Advance Climate Change Adaptation (SREX) - Summary for Policymakers.   Our current COVID-19 platforms
also follow the same concept. Those contain information and visualization of COVID-19 cases as a hazard layer, the related
vulnerable populations as a vulnerability layer, and different health providers data as an adaptation systems layer. 

[VIDEO] https://www.youtube.com/embed/222qfo9ZX1A?rel=0&fs=1&modestbranding=1&rel=0&showinfo=0

https://universityofne.maps.arcgis.com/apps/opsdashboard/index.html#/7c066f5a46d74bafb76127a61a0e78bc
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The figure below shows our adaptation of SREX Risk framework for this specific case, and our proposed potential expansion of
the system to cover other cases of natural hazards and epidemics as hazards, and different use cases facing these situations.

Adaptation of SREX risk framework into Covid dashboard.
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health in Nebraska, map and identify the communities and populations that are “at-risk” or vulnerable to extreme weather and
other climate-related events in Nebraska, and the surrounding region , and help in establishing web platforms that can facilitate
collaboration for emergency preparedness and response.



11/29/2020 AGU - iPosterSessions.com

https://agu2020fallmeeting-agu.ipostersessions.com/Default.aspx?s=43-06-B5-E4-0C-60-60-62-7F-12-EF-25-45-96-C1-11&pdfprint=true&guestview=true 11/12

ABSTRACT
The scale and extent of the effects of COVID-19 on our lives is unmatched by any other recent natural disaster. Effective
management of the spread and consequences of this pandemic can reduce the burden on health and help in managing the
different costs by relaxing restrictions.

 

Understanding this need, our interdisciplinary team of geo and health scientists at the University of Nebraska Medical Center
(UNMC) developed a multi-layered interactive dashboard in March 2020. The dashboard provides an automatically updating
map of COVID case numbers and their time series in Nebraska counties. Also, Nebraska’s pandemic response leaders can see
each hospital and its number of beds and contact information, the location of dialysis centers, long term care facilities, and
pharmacies; the name of the emergency response coordinator; and the number of electricity-dependent Medicare beneficiaries in
each county.

The UNMC Dashboard, has helped the emergency response and health departments of Nebraska. It has received attention from
local to international level. In addition to garnering public recognition, the Dashboard established connections between our team
and stakeholders in our original climate tracking projects, as well as with other groups with whom we had not previously
collaborated. We have established a close connection with Nebraska Medicine, one of the top medical facilities in the region, and
their demand forecasting team. Also, we have developed new connections with out of state contacts in health department,
resulting into an expanded version of the dashboard. Additionally, the dashboard demonstrated our capabilities and strengthened
our relationships with local health departments in Nebraska. One of our primary projects relates to public health emergency
preparedness for extreme weather and climate events in Nebraska. The success of that project depends on collaboration with
different health officials in the state, who are now more aware of our team and our capability to provide practical solutions and
tools.

We suggest that this system can adapt to different frameworks, such as the Emergency Risk Framework (ERF) by World Health
Organization (WHO). Our system provides the foundation for the information sharing required by such systems -therefore
helping with communication and decision making. 

(https://agu.confex.com/data/abstract/agu/fm20/4/7/Paper_756674_abstract_724473_0.png)
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