Table S1. Model parameters. Infection rates are given per individual per day; other rates are given per day.
2018-2019 death rate in Ontario, Statistics Canada.
Taken to be 70% higher than actual number of deaths / cases (July 2021, Statistics Canada) per day, since only infected susceptible die at this rate.

	Symbol
	Description
	Values

	W, A, D
	Ratio of infectivity of asymptomatic and symptomatic individuals
	3.0 [1]

	W
	Rate of symptomatic infections of susceptibles by wild type 
	3.3E-9

	A
	Rate of symptomatic infections of susceptibles by Alpha 
	5.5E-9 [2]

	D
	Rate of symptomatic infections of susceptibles by Delta 
	7.6E-9 [2]

	WV1,PZ
	Rate of symptomatic infections of individuals vaccinated with one Pfizer dose by wild type 
	0.2W [3, 4]

	WV2,PZ
	Rate of symptomatic infections of individuals vaccinated with both Pfizer doses by wild type
	0.05W [4]

	AV1,PZ
	Rate of symptomatic infections of individuals vaccinated with one Pfizer dose by Alpha 
	0.5A [5]

	AV2,PZ
	Rate of symptomatic infections of individuals vaccinated with both Pfizer doses by Alpha 
	0.07A [5]

	DV1,PZ
	Rate of symptomatic infections of individuals vaccinated with one Pfizer dose by Delta 
	0.67D [6]

	DV2,PZ
	Rate of symptomatic infections of individuals vaccinated with both Pfizer doses by Delta 
	0.12D [6]

	WV1,AZ
	Rate of symptomatic infections of individuals vaccinated with one AstraZeneca dose by wild type
	0.2W [4]

	WV2,AZ
	Rate of symptomatic infections of individuals vaccinated with both AstraZeneca doses by wild type
	0.05W [4]

	AV1,AZ
	Rate of symptomatic infections of individuals vaccinated with one AstraZeneca dose by Alpha 
	0.5A [7]

	AV2,AZ
	Rate of symptomatic infections of individuals vaccinated with both AstraZeneca doses by Alpha 
	0.34A [7]

	DV1,AZ
	Rate of symptomatic infections of individuals vaccinated with one AstraZeneca dose by Delta 
	0.67D [6]

	DV2,AZ
	Rate of symptomatic infections of individuals vaccinated with both AstraZeneca doses by Delta 
	0.4D [6]

	XR
	Rate of symptomatic infection of individual recovered from a different variant
	0.05X

	W, A, D
	Recovery rate
	1/28 [8]

	PZ
	Fraction of Pfizer vaccines
	0.95

	V1
	Rate of individuals with one vaccine dose losing immunity
	1/(2365)

	V2
	Rate of individuals with both vaccine doses losing immunity
	1/(8365)

	R
	Rate of recovered individuals losing immunity
	1/(8365)

	
	Natural death rate
	298.7

	W
	Death rate from wild-type infections
	0.001

	A
	Death rate from Alpha infections
	1.6W

	D
	Death rate from Delta infections
	1.8W

	WV, AV, DV
	Death rate of infected vaccinated individuals
	0.15(W, A, D)

	W, A, D
	Fraction of asymptomatic infections
	0.5 [9]

	WV, AV, DV
	Fraction of asymptomatic infections among vaccinated individuals
	0.85

	WR, AR, DR
	Fraction of asymptomatic infections among recovered individuals
	0.85



Vaccination rates. Vaccination rates follow Ontario timeline. Vaccination is assumed to begin on tvac0 = December 14 2020. Vaccination rate increases linearly until it peaks at the end of June (tvac1 = June 30 2021). Prior to the end of May (tvac2 = May 31 2021), dosing interval is t0 = 16 weeks. Afterwards, dosing interval is tPZ = 4 weeks for Pfizer and tAZ = 8 weeks for AstraZeneca.


,        M = PZ, AZ

where r0 and rss are taken to be 1.1% and 0.05% of the population per day. These parameters are chosen so that at the end of July 2021, 71% of the population have received at least one dose and 57% are fully vaccinated, consistent with Ontario statistics (COVID19Tracker.ca).

Non-pharmaceutical interventions (NPI). The NPI severity index (, shown in Fig. S1) is chosen in part based on Ontario COVID-19 lockdown timeline and Google mobility data, and in part to fit the predicted new case numbers against provincial data. Effective disease infectivity is obtained by scaling all infectivity parameters (X’s and XV,M’s) simultaneously.
[image: ]
Figure S1. NPI index () between January 1 2020 and December 31 2021.
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