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Professor provides insight on disaster
preparedness

October 19 2021, by Kyle Shaner
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With hurricanes, floods, wildfires, earthquakes, the COVID-19
pandemic and more, the world has seen a multitude of natural disasters
recently.
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Research by University of Cincinnati professor Michael J. Fry that
published in the Annals of Operations Research has provided insight into
how the government and relief organizations could best prepare to
respond to disasters, providing aid in an efficient and cost-effective
manner while reducing human suffering.

"Anything that has a large impact on the public with uncertainty, we
have to do some planning for that," said Fry, who is a professor in UC's
Department of Operations, Business Analytics, and Information Systems
in the Carl H. Lindner College of Business. "If you have a natural
disaster and people can't get food or water or medical supplies, the cost
to society is huge because it can be life, death and human suffering."

Balancing risks, costs

Fry has worked alongside Muer Yang and Sameer Kumar from the
University of St. Thomas in Minnesota and Xinfang Wang from Georgia
Southern University in Statesboro, Georgia, for several years on research
into "robust optimization"—how you think about decision making under
uncertain circumstances. Prior to looking at disaster preparedness, they
applied their research to voting applications.

Wang, who earned a doctorate in business analytics from UC, suggested
their studies into uncertainty would have applications in disaster
preparedness.

Their research determined a single warehouse for the nation's disaster
relief supplies would be very cost efficient. However, a single location

would be vulnerable to being damaged or destroyed by a disaster.

Having many small warehouses would help mitigate the risk of a disaster
destroying supplies but could be very costly.
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The researchers concluded having fewer, large facilities likely would be
the best approach—although Fry said the exact solution is dependent on
scenario-specific factors.

"The challenge is trying to think about given that we have limited
information on where hurricanes are going to hit or earthquakes or
whatever disaster you're talking about, how many facilities do I need and
where should I put them to keep this emergency response stock so then I
can respond when an actual natural disaster happens?" he said.

Cooperation leads to best results

The research also found cooperation between the government and relief
organizations, which Fry called "risk pooling," can allow inventory to go
where it's most needed and provide the best possible response.

"If we can kind of centralize this and coordinate it, then it makes it much
easier and more effective to respond,” he said. "If you have every
regional municipality, city, state doing this, you're going to end up with
lots of different places of inventory who don't share well. It's going to be
really expensive and really inefficient."

Fry, who has studied "decision making under uncertainty" for more than
20 years, said people in government and academia seem to be coming to
an agreement on how to best prepare for natural disasters. He thinks the
research he and his colleagues worked on can further improve the
planning as it accounts for uncertainty about when and where future
disasters will occur—something that is happening more frequently as a
result of climate change.

"What climate change is doing, it seems to be saying that historical data
is less meaningful for the future because things have changed," Fry said.
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More information: Muer Yang et al, Scenario-robust pre-disaster
planning for multiple relief items, Annals of Operations Research (2021).
DOI: 10.1007/s10479-021-04237-3
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