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Why small jurisdictions?
MB is very unbalanced, population-wise

Province Largest Second Largest Ratio

AB Calgary (CMA) Edmonton (CMA) 1.04
NB Moncton (CMA) Saint John (CMA) 1.2
SK Saskatoon (CMA) Regina (CMA) 1.27
ON Toronto (CMA) Ottawa-Gatineau (CMA) 4.17
PE Charlottetown (CA) Summerside (CA) 4.75
NS Halifax (CMA) Cape Breton (CA) 4.97
QC Montréal (CMA) Québec City (CMA) 5.11
BC Vancouver (CMA) Victoria (CMA) 6.66
NL St. John’s (CMA) Corner Brook (CA) 7.14
MB Winnipeg (CMA) Brandon (CA) 8.76
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MB remote communities

Remote communities are communities in Manitoba that do not have per-
manent road access (i.e., no all-weather road), are more than a four-hour
drive from a major rural hospital (and a dialysis unit), or have rail or fly-in
access only. This includes Norway House, Lynn Lake, Leaf Rapids, Gillam,
and Cross Lake. If most communities in a health district are designated as
”remote”, the entire district is designated as ”remote”.

Chartier M, Dart A, Tangri N, Komenda P, Walld R, Bogdanovic B, Burchill C, Koseva I,
McGowan K, Rajotte L. Care of Manitobans Living with Chronic Kidney Disease. Winnipeg,
MB. Manitoba Centre for Health Policy, December 2015
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One interesting paradox

Think about travel to/from remote or isolated communities..

How do you think this compares to travel in non-remote/isolated communities ?

Residence time (the lake ecology version): theoretic time an average water or
comparable molecule spends in a lake, considering inflow into and outflow from the lake
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The paradox of travel to/from remote/isolated communities

Travel volumes small but movement rates high

ICs are highly connected to the urban centre(s) they are subordinated to

Further reinforced in Winnipeg by urban indigenous population (102,075 or 12.45% of
metro population), meaning many family connections exist
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Travel restrictions/interruptions

During COVID, travelling above 53 north in MB was forbidden for anyone not resident
above 53 north

If you wanted to fly to Nunavut, you needed to spend two weeks in quarantine in a
hotel in Edmonton, Ottawa or Winnipeg

Canada implemented two weeks quarantine when IB from abroad (with exceptions)

Canada interrupted travel from a variety of places
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Questions

▶ What is the probability that an introduction is successful?
(note: I am judging things from the perspective of the pathogen)

▶ How long is the stochastic phase following an introduction?
(what Amy calls the “stuttering period”)

▶ What do the different control measures do, how good are they?

▶ When is it worth cutting travel?
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Forces of infection

In the Exporter
ΦE = βE (ξEDE + UE ) (1)

In the Importer
ΦC = βI (ξIDI + UI ) + βC (ξCDC + UC ) (2)
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“j’en ai découvert une démonstration véritablement
merveilleuse que cette marge est trop étroite pour con-
tenir” (Pierre de Fermat)

Missing

figure
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In progress

▶ Try to work quarantine into the model in a “non-cohorty” manner

▶ We have a final size expression for when travel is shut down.. Study it

▶ MBPA to compute probability of an outbreak

▶ Detailed computational analysis of the CTMC
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