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Engineering Systems

Engineering systems are
characterized by &igh
degree of technical and
social complexityand they
aim at fulfilling important
functions in society.
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Air Transportation: A typical Engineering System
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Number of Passengers Carried

Impact of COVH29 on Aviation
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~$395 billion loss in gross passenger operating revenue in CY2020 6
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Abstract

The COVID-19 pandemic has caught many nations by surprise and has already caused
millions of infections and hundreds of thousands of deaths worldwide. It has also
exposed a deep crisis in modeling and exposed a lack of systems thinking by focusing
mainly on only the short term and thinking of this event as only a health crisis. In this
paper, authors from several of the key countries involved in COVID-19 propose a holis-
tic systems model that views the problem from a perspective of human society includ-
ing the natural environment, human population, health system, and economic system.
We model the crisis theoretically as a feedback control problem with delay, and par-
tial controllability and observability. Using a quantitative model of the human popula-
tion allows us to test different assumptions such as detection threshold, delay to take
action, fraction of the population infected, effectiveness and length of confinement
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U COVIBEL9 as a Complex Syster
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M Classical Compartment Models: SIF

Scenario 0:

Population is modeled as a
single compartment with a
homogenous population where
statistically everyone is equally
likely to interact:
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Nominal Population Size:
100,000

10 average daily contacts

2.5 % propagation probability
Disease duration: 14 days
Lethality: 4%

No government intervention 9



