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Taking the incidence of the first epidemic outbreak



Calibrating the outbreak model

, 



Predicting the epidemic peaks with a local 
model



• Growing incoherence of the model in 80’s (due to 
the reasons still not entirely clarified)

• Absence of daily incidence reporting
Using interpolated weekly data

• Lack of transport data 
Applying alternative prediction methods

Why can’t we make the forecasts now?
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The local model
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The global model
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• No. 1: capacity of planes, daily schedule, October 20th, 
2016

• No. 2:  averaged capacity of planes, weekly schedule, 
February 27th to March 5th, 2017

• No. 3: gravitational model  ( assessed from open data)

Transport flow matrices
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Matrix 1
Max flow = 
7953



Matrix 2
Max flow = 
9399
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Matrix 3
Max flow = 
54662



• Measurements:
– dt, absolute error of peak day detection
– dh, the relation between the heights of the modeled peak 

and actual epidemic peak

• „Horizontal stripe“: dh  (0.7; 1.5).

• „Vertical stripe“: dt  -7..7.

• „Square“: dt  -8..8, dh  (0.5; 2.0).

Peak prediction quality criteria
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An example for Khabarovsk
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Accuracy by matrix selection
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Accuracy by year
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• Prediction of time: 3.23..72.73% (26,6% avg)

• Prediction of peak height: 5.41..73.08% (45,5% avg)

• For USSR: 96.5% avg for time, 76,6% for peak height

Results
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Thank you 
for your attention!

E-mail: VNLeonenko@yandex.ru


