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Our reference: FOI20/53

DECISION ON YOUR ACCESS APPLICATION

| refer to your application under section 30 of the Freedom of Information Act 2016 (FOI Act)
received by ACT Health Directorate (ACTHD) on Thursday 15 October 2020.

This application requested access to:

“Australian Health Protection Principal Committee papers by or circulated to the Chief Health
Officer, or their representative, between 1 May and 31 July 2020 concerning the following
matters in Victoria:

e (Contact tracing

e Testing approaches

e Hotel Quarantine

e FElimination/suppression strategies

e Public Health workforce capacity.”

I am an Information Officer appointed by the Director-General of ACT Health Directorate (ACTHD)
under section 18 of the FOI Act to deal with access applications made under Part 5 of the Act.
ACTHD provided a decision on your access application on Thursday 3 December 2020.

Decisions
You submitted an application for Ombudsman review of my original decision for which the
Directorate received notification on Monday 7 December 2020.

ACTHD received the decision of the Ombudsman on Thursday 29 July 2021. To comply with this
decision, | have included at Attachment A to this letter, a copy of the schedule and relevant
documents as decided by the ACT Ombudsman.

Charges
Processing charges are not applicable to this request.

Disclosure Log
Under section 28 of the FOI Act, ACTHD maintains an online record of access applications called a

disclosure log. The scope of your access application, my decision and documents released to you will
be published in the disclosure log not less than three days but not more than 10 days after the date
of this decision. Your personal contact details will not be published.
https://www.health.act.gov.au/about-our-health-system/freedom-information/disclosure-log.

GPO Box 825 Canberra ACT 2601 | phone: 132281 | www.health.act.gov.au


https://www.health.act.gov.au/about-our-health-system/freedom-information/disclosure-log

ACT Civil and Administrative Tribunal (ACAT) review

Under section 84 of the Act, if a decision is made under section 82(1) on an Ombudsman review, you
may apply to the ACAT for review of the Ombudsman decision. Further information may be obtained
from the ACAT at:

ACT Civil and Administrative Tribunal
Level 4, 1 Moore St

GPO Box 370

Canberra City ACT 2601

Telephone: (02) 6207 1740
http://www.acat.act.gov.au/

Further assistance
Should you have any queries in relation to your request, please do not hesitate to contact the
FOI Coordinator on (02) 5124,8831 or email HealthFOl@act.gov.au.

Michael Culhane
Executive Group Manager
Policy, Partnerships and Programs

August 2021
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FREEDOM OF INFORMATION SCHEDULE OF DOCUMENTS

Please be aware that under the Freedom of Information Act 2016, some of the information provided to you will be released to the public through the ACT
Government’s Open Access Scheme. The Open Access release status column of the table below indicates what documents are intended for release online

through open access.

Personal information or business affairs information will not be made available under this policy. If you think the content of your request would contain

such information, please inform the contact officer immediately.

Information about what is published on open access is available online at: http://www.health.act.gov.au/public-information/consumers/freedom-

information

APPLICANT NAME WHAT ARE THE PARAMETERS OF THE REQUEST FILE NUMBER
Australian Health Protection Principal Committee (AHPPC) papers by or circulated to the Chief Health Officer, or FOI20/53
their representative, between 1 May and 31 July 2020 concerning the following matters in Victoria:

. Contact tracing
. Testing approaches
o Hotel Quarantine
o Elimination/suppression strategies
. Public Health workforce capacity.
Ref Page Description Date Status Factor Open Access
Number Number Decision release status

Out of Scope information contained in

1. 1 Outcomes- Emergency Teleconference 11/05/20 | Partial release | document. Yes
Schedule 2.2(a)(x)

2. 2 Outcomes- Emergency Teleconference 14/05/20 Full release Out of Scope information contained in Yes
document.

3. 3 Agenda- Emergency Teleconference 15/05/20 Full release Out of Scope information contained in Yes

document.



http://www.health.act.gov.au/public-information/consumers/freedom-information
http://www.health.act.gov.au/public-information/consumers/freedom-information

Out of Scope information contained in

4, 4 Agenda- Emergency Teleconference 18/05/20 Full release document. Yes
Schedule 2.2(a)(x)
Out of Scope information contained in
5. 5 Agenda- Emergency Teleconference 21/05/20 | Partial release | document. Yes
Schedule 2.2(a)(x)
6. 6 Outcomes- Emergency Teleconference 29/05/20 Full release Out of Scope information contained in Yes
document.
Additional Documents
Estimating temporal variation in
transmission of COVID-19 and Out of Scope information contained in
7. 7-21 adherence to social distancing 13/05/20 | Access refused | document. No
measures in Australia — Report Schedule 2.2(a)(x)
submitted to CONA/AHPPC 13 May
2020
Out of Scope information contained in
8. 22 Outcomes- Emergency Teleconference 02/06/20 | Access refused | document. No
Schedule 2.2(a)(x)
Out of Scope information contained in
9. 23 Agenda- Emergency Teleconference 03/06/20 | Partial release | document. Yes
Schedule 2.2(a)(x)
10. 24 Outcomes- Emergency Teleconference 08/06/20 Full release Out of Scope information contained in Yes
document.
Out of Scope information contained in
11. 25 Outcomes- Emergency Teleconference 10/06/20 | Partial release | document. Yes
Schedule 2.2(a)(x)
12. 26 Outcomes- Emergency Teleconference 11/06/20 Full release Out of Scope information contained in Yes
document.
Out of Scope information contained in
13. 27 Outcomes- Emergency Teleconference 12/06/20 | Access refused | document. No

Schedule 2.2(a)(x)




Out of Scope information contained in

14. 28 Outcomes- Emergency Teleconference 16/06/20 Full release Yes
document.
Out of Scope information contained in
15. 29 Outcomes- Emergency Teleconference 17/06/20 | Partial release | document. Yes
Schedule 2.2(a)(x)
Out of Scope information contained in
16. 30-31 Outcomes- Emergency Teleconference 22/06/20 | Partial release | document. Yes
Schedule 2.2(a)(x)
17. 32 Outcomes- Emergency Teleconference 24/06/20 Full release Out of Scope information contained in Yes
document.
Out of Scope information contained in
18. 33 Outcomes- Emergency Teleconference 25/06/20 | Partial release | document. Yes
Schedule 2.2(a)(x)
Out of Scope information contained in
19. 34 Agenda- Emergency Teleconference 26/06/20 | Partial release | document. Yes
Schedule 2.2(a)(x)
Out of Scope information contained in
20. 35-37 Outcomes- Emergency Teleconference 29/06/20 | Partial release | document. Yes
Schedule 2.2(a)(x)
Out of Scope information contained in
21. 38-39 | Agenda- Emergency Teleconference 30/06/20 | Partial release | document. Yes
Schedule 2.2(a)(x)
Additional Documents Implementation
2. 40 progress towards a COVID Safe Australia 3/06/20 Full release ves
Additional Documents
Next stage methods for estimating Out of Scope information contained in
23. 41-69 | time-varying transmission potential of 3/06/20 | Partial release | document. Yes
COVID-19 in Australia - Report Schedule 2.2(a)(x)
submitted to CONA/AHPPC 3 June 2020
24, 70-96 | Additional Documents 17/06/20 | Partial release Out of Scope information contained in Yes

document.




Estimating temporal variation in
transmission of COVID-19 and physical
distancing behaviour in Australia —
Report submitted to CONA/AHPPC 17
June 2020

Schedule 2.2(a)(x)

Additional Documents

Out of Scope information contained in

25. 97-106 - - - 18/06/20 | Partial release | document. Yes
Daily epidemiology update as at 1200h Schedule 2.2(a)(x)
Additional Documents
26. | 107-108 | Statement 21 June 2020 recent clusters | 21/06/20 | Access refused | Schedule 2.2(a)(x) No
of COVID-19 in Victoria
Additional Documents
Correction and update: Estimating
temporal variation in transmission of Out of Scope information contained in
27. | 109-139 | COVID19 and physical distancing 21/06/20 | Partial release | document. Yes
behaviour in Australia- Report Schedule 2.2(a)(x)
submitted to CONA/AHPPC 21 June
2020
Additional Documents
28. | 140-142 | Key lessons learnt from hotel 29/06/20 | Access refused | Schedule 2.2(a)(x) No
guarantine in Australia
Out of Scope information contained in
29. | 143-144 | Agenda- Emergency Teleconference 01/07/20 | Partial release | document. Yes
Schedule 2.2(a)(x)
Out of Scope information contained in
30. 145-146 | Outcomes- Emergency Teleconference 02/07/20 | Partial release | document. Yes
Schedule 2.2(a)(x)
Out of Scope information contained in
31. 147-148 | Outcomes- Emergency Teleconference 03/07/20 | Partial release | document. Yes

Schedule 2.2(a)(x)




32.

149-150

Outcomes- Emergency Teleconference

04/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes

33.

151-153

Outcomes- Emergency Teleconference
(with track changes)

05/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes

34.

154-157

Outcomes- Emergency Teleconference

06/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes

35.

158-159

Outcomes- Emergency Teleconference

08/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes

36.

160-161

Outcomes- Emergency Teleconference

09/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes

37.

162

Outcomes- Emergency Teleconference

10/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes

38.

163-164

Outcomes- Emergency Teleconference

12/07/20

Partial Release

Out of Scope information contained in
document.

Schedule 1.2 Legal Professional Privilege

Schedule 2.2(a)(x)

Yes

39.

165-167

Outcomes- Emergency Teleconference

13/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes

40.

168

Outcomes- Emergency Teleconference

14/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes

41.

169

Outcomes- Emergency Teleconference

15/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes




42.

170-171

Outcomes- Emergency Teleconference

16/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes

43.

172

Agenda- Emergency Teleconference

17/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes

44,

173

Agenda- Emergency Teleconference

19/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes

45,

174

Outcomes- Emergency Teleconference

20/07/20

Full release

Out of Scope information contained in
document.

Yes

46.

175

Outcomes- Emergency Teleconference

21/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes

47.

176-178

Outcomes- Emergency Teleconference

22/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes

48.

179-180

Outcomes- Emergency Teleconference

23/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes

49.

181

Outcomes- Emergency Teleconference

23/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes

50.

182-183

Outcomes- Emergency Teleconference

23/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes

51.

184-185

Outcomes- Emergency Teleconference

28/07/20

Full release

Out of Scope information contained in
document.

Yes

52.

186-187

Outcomes- Emergency Teleconference

29/07/20

Partial release

Out of Scope information contained in
document.
Schedule 2.2(a)(x)

Yes




Out of Scope information contained in

53. 188 Outcomes- Emergency Teleconference 31/07/20 | Partial release | document. Yes
Schedule 2.2(a)(x)
Additional Documents
Estimating temporal variation in
54 | 189-218 tr.ansmission of C.OVIE.)-19 and physical 01/07/20 | Partial release Out of Scope information contained in Ves
distancing behaviour in Australia — document.
Report submitted to CDNA/AHPPC 1 Schedule 2.2(a)(x)
July 2020
Additional Documents
55. | 219-224 i?rzzcggt\I/Tg-?ngeczzit:(:esaclfinna\rlli(zs’;:rfi;h—e 04/07/20 | Partial release | Schedule 2.2(a)(x) Yes
Report submitted to AHPPC 4 July 2020
56. | 225-232 QSi(iIZIr?w?:Ilozgcuuprz::(:Sas At 1200h 06/07/20 | Partial release | Schedule 2.2(a)(x) Yes
Additional Documents
COVID-19 Pandemic Health Intelligence
57. | 233-238 | Plan (PHIP) Report- Issue 4 including 08/07/20 | Access refused | Schedule 2.2(a)(x) No
PHIP Report (Reporting period 22 June —
5 July 2020)
Additional Documents
58. | 239-271 | Modelling of COVID-19 in Australia — N/A Access refused | Schedule 2.2(a)(x) No
Overall Assessment
Additional Documents Out of Scope information contained in
59. | 272-286 PHIP Inputs and Status as at 8 July 08/07/20 | Access refused | document. No
Schedule 2.2(a)(x)
Additional Documents Out of Scope information contained in
60. | 287-298 Daily epidemiology update as at 1500h 08/07/20 | Access refused | document. No
Schedule 2.2(a)(x)
61. | 299-335 | Additional Documents 08/07/20 | Access refused Out of Scope information contained in No

document.




Estimating temporal variation in
transmission of COVID-19 and physical
distancing behaviour in Australia —
Report submitted to CONA/AHPPC 8
July 2020

Schedule 2.2(a)(x)

Additional Documents

Out of Scope information contained in

62. 336-370 | COVID-19 in Australia — Forward 10/07/20 | Access refused | document. No
Planning Schedule 2.2(a)(x)
Additional Documents
Statement from Greg Hunt MP and
63. | 371-372 Richard Colbeck- Victorian aged care 13/07/20 Full release ves
workers urged to wear face masks
Additional Documents Out of Scope information contained in
64. | 373-374 | Transparency of case finding, contact 14/07/20 | Access refused | document. No
tracing and isolation Schedule 2.2(a)(x)
Additional Documents Out of Scope information contained in
65. 375 The purpose of GP led respiratory clinics | 14/07/20 | Access refused | document. No
Schedule 2.2(a)(x)
Additional Documents
f:;;r?;ﬁ:;igotr?r:fp:(;?/“\s;Igt;;cr:r(; I;hysical Out of Scope information contained in
66. | 376-403 | . . . . ) 15/07/20 | Partial release | document. Yes
distancing behaviour in Australia — Schedule 2.2(a)(x)
Report submitted to CDNA/AHPPC 15 )
July 2020
Additional Documents
COVID-19 Pandemic Health Intelligence
Plan (PHIP) Report- Issue 5 (AHPPC Out of Scope information contained in
67. | 404-455 | Meeting 22 July 2020) 22/07/20 | Access refused | document. No

- PHIP Reporting period 6-19 July
Date: 22 July 2020
- PHIP Inputs and Status

Schedule 2.2(a)(x)




- Status of precedent conditions
Table
Additional Documents
f:;g;ﬁ:;?otf:fpg(;?/ll\gjglgt;iz I;hysical Out of Scope information contained in
68. | 456-486 | . . L ) 22/07/20 | Partial release | document. Yes
distancing behaviour in Australia — Schedule 2.2(a)(x)
Report submitted to CONA/AHPPC 22 ’
July 2020
Additional Documents Out of Scope information contained in
69. 487-525 | COVID-19 in Australia — Forward Plan 24/07/20 | Access refused | document. No
Issue 2- Executive Summary Schedule 2.2(a)(x)
Additional Documents
f:;:«,r?r?,ti:;igot:r:fpco(;?/l|\|;a_;§ta“:,2 I;hysical Out of Scope information contained in
70. | 526-552 | . . . . . 29/07/20 | Partial release | document. Yes
distancing behaviour in Australia — Schedule 2.2(a)(x)
Report submitted to CDNA/AHPPC 29 )
July 2020
. Out of Scope information contained in
71. | 553-574 Add|‘t|onal Documen‘ts . I N/A Access refused | document. No
Public Transport — Victoria Contribution
Schedule 2.2(a)(x)
Additional Documents
Statement on positive coronavirus test
72. 575 ) . N/A Full release Yes
in person who attended protest in
Victoria
Additional Documents Out of Scope information contained in
73. 576 Statement on urging Victorian Aged N/A Access refused | document. No
Care Workers to wear face masks Schedule 2.2(a)(x)
73
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Agenda ltem 2 —Quarantine

a) Hotel Quarantine

_provided an overview of CDNA’s options paper on hotel quarantine in Australia.

Members noted:
o CDNA was tasked by AHPPC to review the time spent in hotel quarantine, whether it would
be feasible to have a one week arrangement in hotel quarantine and the remaining week at
home.

Members support, in principle, a two stage testing regime which would allow testing within 48 hours
of arrival and then again at day 10 -11.

Members supported the continuation of a 14 day quarantine period.

Therefore, Members agreed that hotel quarantine is still the preferred quarantine method.

ACTION
1. Prepare an AHPPC Statement in support of continuing with 14 da
quarantine, for consideration by AHPPC tomorrow, 23 June 2020

IMembers noted:

Page 2 of 4









Agenda Item 4 — Other Business

Victoria update

33 new cases recorded. One additional death.

I (it Keilor Downs,

Broadmeadows, and then testing Maidstone, Reservoir, Packenham, Albanvale, Sunshine W,
Hallam, Brunswick W, Fawkner.) They intend to do about 5000 tests per suburb. At the same
time, they will take the opportunity to reinforce public health messaging.

Doherty — saliva testing. Less invasive, rolling out from Monday.

Finding cases, they can quarantine at home with support_
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Estimating changes in distancing behaviour

To investigate the impact of distancing measures on SARS-CoV-2 transmission, we distinguish
between two types of distancing behaviour: 1) macro-distancing i.e., reduction in the rate of
non-household contacts; and 2) micro-distancing i.e., reduction in transmission probability per
non-household contact.

We used data from nationwide behavioural surveys to estimate trends in specific macro-
distancing measures (average daily number of non-household contacts; Figure 1) and micro-
sical distance from non-

distancing (proportion of the population always keeping 1.5m phy
household contacts; Figure 2) behaviour over time. We used these survey data to infer trends
in macro- and micro-distancing behaviour over time, with additional information drawn from

trends in mobility data.










Figure 2: Estimated trends in micro-distancing behaviour, 7.e. reduction in transmission

ability per non-household contact. in each state/territorv

Micro-distancing trend
Calibrated against self-reported adherence to physical distancing

Estimate of percentage 'always' keeping 1.5m distance

6
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Estimating the impact of distancing behaviour on transmission

We separately model local to local transmission (Figure 8) and import to local transmission for

each state/territory using two components:

1. the average state-level trend in R.g that is driven by interventions (namely changes in
: off Y . Y g

macro- and micro-distancing behaviour over time and quarantine and isolation of overseas

acquired cases);

2. short-term fluctuations in Reg in each state/territory to capture stochastic dynamics of
transmission, such as clusters of cases and short periods of low transmission.

We have previously reported three model components where component 1 represented na-
tional trends in local transmission due to distancing behaviour. With state-level macro- and
micro-distancing survey data now available, we have simplified the model structure. The model
now consists of two components: state-level effects of distancing behaviour, and temporal vari-
ation representing case clusters. Further, daily spikes in numbers of new cases (indicating
clumped reporting or individual variation in transmission rates rather than clusters) is removed
from component 2, resulting in a smoother clustering component.

Component 1 now reflects the average local transmission potential at state level (Figure 6),
and component 2 (previously component 3) captures transmission within the sub-populations
that have the most active cases at a given point in time 3. Component 2 is therefore useful for
estimating the specific (heightened) transmission among clusters of cases — such as in healthcare
workers in Tasmania and in meat processing workers in Victoria — but does not reflect changes
in state-wide transmission potential (Figure 7).

Table 1: Estimates of average local transmission potential of active cases for each state/territory
as of 1 June, using case data up to and including 26 May (due to a delay from symptom onset
rred from mobility data).

to reporting, the trend in estimates after 26 May is infe
State  Reg [95
eff

Interpretation

Where there is epidemic activity, the estimates of local transmission potential may be inter-
preted as the effective reproduction number, R.g. In the absence of epidemic activity, this
quantity reflects the ability for the virus, if it were present, to establish and maintain commu-

nity transmission (> 1) or otherwise (< 1).









Figure 5: Estimate of average state-level trend in local transmission potential, if we assume
that only ‘micro-distancing’ behaviour had changed and not ‘macro-distancing’ behaviour, for
each state/territory (light purple ribbon = 90% credible interval; dark purple ribbon = 50%
credible interval) up to 1 June, based on data up to and including 26 May. Solid grey vertical
lines indicate key dates of implementation of various social distancing policies. Black dotted
line indicates the target value of 1 for the effective reproduction number required for control.

Impact of micro-distancing

Refr if only micro-distancing behaviour had changed

Res component
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Forecasts of the daily number of new confirmed cases nationally

We used our estimates of local transmission potential (Figure 8) and observed cases to generate
forecasts of the daily number of new confirmed cases nationally (Figure 9).

Figure 9: Time series of new daily confirmed local cases of COVID-19 estimated from the
forecasting model up to 1 June and projected forward up to 14 July (light blue shading

95% confidence intervals, dark blue shading = 50% confidence intervals), assuming that local
transmission potential remains at its current estimated level. The observed daily counts of

locally acquired cases are also plotted (grey bars).

16
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Assessment of changes in social distancing behaviours through the analysis of
trends in population mobility data streams

A mumber of data streams provide information on mobility before and in response to COVID-19
across Australian states/territories. Each of these data streams represents a different aspect
of population mobility, but they show some common trends — reflecting underlying changes
in behaviour. We use a latent variable statistical model to simultaneously analyse these data
streams and quantify these underlying behavioural variables.

Interpretation

The model detects a decline in the social distancing variable over time (i.e., increasing mixing)
since the date of peak adherence to these measures, ~ 2 April (see Figure 11). Specifically, by

The largest reductions in the impacts of social distancing are evident in mobility data streams
for lower transmission risk activities, including activities encouraged by public health anthorities
e.g., exercising. There is a clear reduction in data streams representing higher-risk activities,
such as time at workplaces. However, these mobility data, which measure do not indicate
whether the increase in lower transmission risk activities is mitigated by other behaviours that
are not measured by these metrics — such as reducing contacts and adherence to the 4m? rule

rule.
Plots of each data stream and our model fits for each state and territory are shown in the
Appendix (Figures S4-510), with annotation matching that in Figure 11.

18
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Supplementary Appendix

For full methodology details on the mobility, R.s and forecasting analyses, please refer to our
most recent Techunical Report (15 May 2020) available at the following link:

https://www.doherty.edu.au/about/reports—publications
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Figure S9: Percentage change compared to a pre-COVID-19 baseline of a number of key mobility
data streams in Victoria. Solid vertical lines give the dates of three social distancing measures:
restriction of gatherings to 500 people or fewer; closure of bars, restaurants, and cafes; restriction
of gatherings to 2 people or fewer. The dashed vertical line marks the most recent date for which
some mobility data are available. Blue dots in each panel are data stream values (percentage
change on baseline). Solid lines and grey shaded regions are the posterior mean and 95% credible

interval estimated by our model of the latent behavioural factors driving each data stream.
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Estimating trends in distancing behaviour

To investigate the impact of distancing measures on SARS-CoV-2 transmission, we distinguish
between two types of distancing behaviour: 1) macro-distancing i.e., reduction in the rate of
non-household contacts; and 2) micro-distancing i.e., reduction in transmission probability per
non-household contact.

We used data from nationwide behavioural surveys to estimate trends in specific macro-
distancing (average daily number of non-household contacts) and micro-distancing (propor-
tion of the population always keeping 1.5m physical distance from non-household contacts)
behaviours over time. We used these survey data to infer state-level trends in macro- and
micro-distancing behaviour over time, with additional information drawn from trends in mobil-

ity data.

Population mobility analysis

A number of data streams provide information on mobility before and in response to COVID-19
across Australian states/territories. Each of these data streams represents a different aspect
of population mobility, but they show some common trends reflecting underlying changes
in behaviour. We use a latent variable statistical model to simultaneously analyse these data

streams and quantify these underlying behavioural variables.

The largest reductions in the impacts of physical distancing are evident in mobility data
streams for lower transmission risk activities, such as time at parks. There is also a clear reduc-
tion in data streams representing higher-risk activities, such as time at workplaces. However,
these mobility data do not indicate whether the increase in higher transmission risk activities
is mitigated by other behaviours that are not measured by these metrics such as reducing
contacts and adherence to the 4m? rule. In other words, while changes in these mobility data
streams are useful for detecting changes in macro-distancing behaviour, they do not capture

changes in micro-distancing behaviour.



Fignre 1: Estimated trends in macro-distancing behaviour, 4.e., reduction in the daily rate of
non-household contacts, in each state/territory (dark purple ribbons = 50% credible intervals;
light purple ribbons = 90% credible intervals). Estimates are informed by state-level data from
two surveys conducted by the national modelling group in early April and early May, and two
BETA surveys conducted in late May and early June (indicated by the black lines and grey
rectangles), and an assumed pre-COVID-19 daily rate of 10.7 non-household contacts taken
from previous studies. The width of the grey boxes corresponds to the duration of each survey
wave (around 4 days) and the green ticks indicate the dates that public holidays coincided
with survey waves (when people tend to stay home, biasing down the number of non-household
contacts reported on those days). Note that the apparent increase in contacts in the second
survey in Tas and WA is a statistical artefact due to the small sample sizes (100 in WA, 21 in

Tas) which happen to contain two respondents reporting 100+ contacts.

Estimated mean number of non-household contacts per day




Figure 2: Estimated trends in micro-distancing behaviour, 7.e. reduction in transmission prob-
ability per non-household contact, in each state/territory (dark purple ribbons = 50% credible
intervals; light purple ribbons = 90% credible intervals). Estimates are informed by state-level
data from 11 nationwide surveys conducted by BETA from late March to early June (indicated

by the black lines and grey boxes). The width of the grey boxes corresponds to the duration of

each survey wave (around 4 days)

).

Estimate of percentage 'always' keeping 1.5m distance
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Estimating local transmission potential

We separately model local to local transmission (Figure 6) and import to local transmission for
each state/territory using two components:

l. the average state-level trend in R.¢ driven by interventions (specifically changes in
macro- and micro-distancing behaviour, surveillance measures, and quarantine of overseas
acquired cases);

2. short-term fluctuations in R.g in each state/territory to capture stochastic dynamics
of transmission, such as clusters of cases and short periods of low transmission.
Component 1 reflects the average local transmission potential at state level (Figure S5), and

Component 2 captures transmission within the sub-populations that have the most active cases

at a given point in time (Figure 4). Component 2 is therefore useful for estimating the specific

(heightened) transmission among clusters of cases in high-transmission environments such
as in healthcare workers in Tasmania and in meat processing workers in Victoria but does

not reflect changes in state-wide transmission potential (Figure 7).

Note that Component 1 for local to local transmission now incorporates the impact of im-
provements in surveillance on transmission rates. Using data on the number of days from symp-
tom onset to testing for cases, we estimate the proportion of cases that are tested (and therefore
advised to isolate) by each day post-infection. We quantify how these times-to-detection have
changed over time, and therefore how earlier isolation of cases due to improvements in contact

tracing and clinical screening has reduced statewide R.g for local to local transmission (Figure
=4

5).

8 June 14 June

State Reg [90% Crl] P(Ref > 1) Reg [90% Crl] P(Reg > 1)
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Interpretation

Where there is epidemic activity, the estimates of local transmission potential may be inter-
preted as the effective reproduction number, Reg. In the absence of epidemic activity, this
quantity reflects the ability for the virus, if it were present, to establish and maintain commu-
nity transmission (> 1) or otherwise (< 1).

FFigure 4: Depiction of how R.g analysis components 1 and 2 feed into the forecasting model.

TTD = time from symptom onset to detection.

Figure 5: Estimated trend in time from symptom onset to detection for locally-acquired cases
(black ribbon = median estimate; yellow ribbons = 90% credible intervals; black dots = time-
to-detection of each case). Note that we will continue to review how this trend is estimated,
given changes in testing strategies, particularly noting the increasing use of serological assays

[.O I case ascertainment.




Figure 6: Estimate of average local transmission potential of active cases for each state/territory
(light green ribbon=90% credible interval; dark green ribbon = 50% credible interval) up to
14 June, based on case data up to and including 8 June (due to a delay from symptom onset
to reporting, the trend in estimates after 14 June is inferred from mobility data, indicated by
the grey shading). Solid grey vertical lines indicate key dates of implementation of various
social distancing policies. Black dotted line indicates the target value of 1 for the effective
reproduction number required for control. Where there is epidemic activity, this quantity may
be interpreted as the effective reproduction number, Rer. In the absence of epidemic activity,
this quantity reflects the ability for the virus, if it were present, to establish and maintain
community transmission (> 1) or otherwise (< 1). NOTE: The magnitude of the increase
in R,y for Vic should be interpreted with caution due to missing data on the date
of symptom onset for 20 cases reported between 12 and 14 June (inclusive).

Ress from locally-acquired cases
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Ensemble forecast of the daily number of new confirmed cases nationally

We report Australia-wide and
state-level forecasts of the daily number of new confirmed cases cases up to 21 July— synthesised
from three independent models (including our existing forecasting model, previously presented
to CDNA/AHPPC).

FEunsemble forecasts are more accurate than any individual forecast alone — biases and
rariances in each model that result from different modelling choices balance against each other to
improve predictions. Hence, ensemble forecasts tend to produce improved estimates of both the
central values, as well as improved estimates of the plausible yet unlikely forecasts (uncertainty).
Here, the ensemble has been generated by equally weighting the forecasts from each model for
the first week (the time-series model has zero weighting beyond the first week). In future weeks,
we will continue to improve the ensemble performance by updating the weights for each model
based on their past-performance.

A brief description of each method incorporated in the ensemble is given below:

o SEEIIR Forecast: Our existing forecasting model previously presented to CDNA and
AHPPC — a stochastic susceptible-exposed-infectious-recovered (SEEIIR) compartmen-
tal model that incorporates changes in local transmission potential via the estimated time-
varying effective reproduction number (as shown in Figure 6). Details can be found in
our technical report at: https://www.doherty.edu.au/about/reports-publications.

e Probabilistic Forecast: A stochastic epidemic model that accounts for the number of
imported-, symptomatic- and asymptomatic-cases over time. This model estimates the
effective reproduction number corresponding to local and imported cases, and incorporates
mobility data to infer the effect of macro-distancing behaviour. This model captures
variation in the number and timing of new infections via probability distributions. The
parameters that govern these distributions are inferred from the case and mobility data
(e.g., mean number of imported cases).

e Time-Series Forecast: A classic time-series model that does not account for disease
transmission dynamics, but rather uses recent daily case counts to forecast case counts
into the future. Parameters of this ‘autoregressive’ model are estimated using global
data accessible via the Johns Hopkins COVID-19 repository. Case counts from a specific
number of days prior to the forecasting date (the present). Case counts from a specific
time window prior to the forecasting date (the present) are used for model calibration. The
number of days within this time window is chosen to optimise projections for Australia
data.

The SEEIIR and Probabilistic Forecasts explicitly incorporate dynamics of disease trans-
mission and the impact of public health measures on transmission over time (in SEEIIR, via
Regr). The Time-Series Forecast does not explicitly incorporate either of these factors. The
Time-Series Forecast has been shown to accurately forecast new daily case numbers approx-
imately one week into the future, whereas the two disease-specific models are anticipated to
provide more accurate forecasts several weeks into the future. Hence, the Time-Series Forecast
only contributes to the ensemble for one week into the future. All forecasts assume that current
public health measures will remain in place and that public adherence to these measures will
be consistent into the future.

10



Figure 8: National time series of new daily local cases of COVID-19 estimated from the forecast-
ing ensemble model up to 14 June and projected forward up to 21 July (blue shading corresponds
to 50-90% confidence intervals), assuming that local transmission potential remains at its cur-
rent estimated level. The observed daily counts of locally acquired cases are also plotted by
date of symptom onset (grey bars).

11



81






Supplementary Appendix

For full methodological details on the mobility, R.g and forecasting analyses, please refer to our
most recent Technical Report (15 May 2020) available at the following link:

https://www.doherty.edu.au/about/reports—publications

Supplement to estimating trends in distancing behaviour

14












Figure S3: Estimate of average state-level trend in local transmission potential, if we assume
that only ‘macro-distancing’ behaviour had changed and not ‘micro-distancing’ behaviour or

time-to-detection, for each siate/territory (light blue ribbon = 90% credible interval; dark blue
ribbon

50% credible interval) up to 14 June, based on data up to and including 8 June. Solid

grey vertical lines indicate key dates of implementation of various social distancing policies.
Black dotted line indicates the target value of 1 for the effective reproduction number required
for control.

Resf cOmponent
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Figure S4: Estimate of average state-level trend in local transmission potential, if we assume
that only ‘micro-distancing’ behaviour had changed and not ‘macro-distancing’ behaviour or
time-to-detection, for each state/territory (light purple ribbon = 90% credible interval; dark
purple ribbon = 50% credible interval) up to 14 June, based on data up to and including 8
June. Solid grey vertical lines indicate key dates of implementation of various social distancing
policies. Black dotted line indicates the targev value of 1 for the effective reproduction number
required for control.

Reg component
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Estimates of changes in physical distancing behaviour

o We used data from nationwide behavioural surveys to estimate trends in both macro-

distancing and micro-distancing behaviour over time.

Estimates of current epidemic activil
) I Y

e We report estimates of local transmission potential from a statistical method which allows
us to distinguish between transmission in the general population and clusters/localised
outbreaks (Figure 2).
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Estimating trends in distancing behaviour

To investigate the impact of distancing measures on SARS-CoV-2 transmission, we distinguish
between two types of distancing behaviour: 1) macro-distancing i.e., reduction in the rate of
non-household contacts; and 2) micro-distancing i.e., reduction in transmission probability per
non-household contact.

We used data from nationwide behavioural surveys to estimate trends in specific macro-
distancing (average daily number of non-household contacts) and micro-distancing (propor-
tion of the population always keeping 1.5m physical distance from non-household contacts)
behaviours over time. We used these survey data to infer state-level trends in macro- and
micro-distancing behaviour over time, with additional information drawn from trends in mobil-

ity data.

Population mobility analysis

A number of data streams provide information on mobility before and in response to COVID-19
across Australian states/territories. Fach of these data streams represents a different aspect
of population mobility, but they show some common trends reflecting underlying changes
in behaviour. We use a latent variable statistical model to simultaneously analyse these data

streams and quantify these underlying behavioural variables.

The largest reductions in the impacts of physical distancing are evident 1in mobility data
streams for lower transmission risk activities, such as time at parks. There is also a clear reduc-
tion in data streams representing higher-risk activities, such as time at workplaces. However,
these mobility data do not indicate whether the increase in higher transmission risk activities
is mitigated by other behaviours that are not measured by these metrics — such as reducing
contacts and adherence to the 4m? rule. In other words, while changes in these mobility data
streams are useful for detecting changes in macro-distancing behaviour, they do not capture
changes in micro-distancing behaviour.



Figure 1: Estimated trends in macro-distancing behaviour, i.e., reduction in the daily rate of
non-household contacts, in each state/territory (dark purple ribbons = 50% credible intervals;
light purple ribbons = 90% credible intervals). Estimates are informed by state-level data from
two surveys conducted by the national modelling group in early April and early May, and two
BETA surveys conducted in late May and early June (indicated by the black lines and grey
rectangles), and an assumed pre-COVID-19 daily rate of 10.7 non-household contacts taken
from previous studies. The width of the grey boxes corresponds to the duration of each survey
wave (around 4 days) and the green ticks indicate the dates that public holidays coincided
with survey waves (when people tend to stay home, biasing down the number of non-household
contacts reported on those days). Note that the apparent increase in contacts in the second
survey in Tas and WA is a statistical artefact due to the small sample sizes (100 in WA, 21 in

Tas) which happen to contain two respondents reporting 100 contacts.

mated mean number of non-household contacts per day
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Figure 2: Estimated trends in micro-distancing behaviour, 7.e. reduction in transmission prob-
ability per non-household contact, in each state/territory (dark purple ribbons = 50% credible
intervals; light purple ribbons = 90% credible intervals). Estimates are informed by state-level
data from 11 nationwide surveys conducted by BETA from late March to early June (indicated
by the black lines and grey boxes). The width of the grey boxes corresponds to the duration of

each survey wave (around 4 days).

of percentage ‘always keeping



Figure 3: Percentage change compared to a pre-COVID-19 baseline of three key mobility data,
streams in each Australian state and territory up to 14 June. Solid vertical lines give the dates
of three social distancing measures: restriction of gatherings to 500 people or fewer; closure of
aurants, and cafes; restriction of gatherings to 2 people or fewer. The dashed vertical

ity data are available. Purple

: change on baseline). Solid lines and grey

al estimated by our model of the

latent behaviours driving each data stream. Plots of each data stream and our model fits for

each state and territory are shown in t} ppendix (Figures S7-S13).
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Estimating local transmission potential

We separately model local to lacal iransmission (Figure 7) and import to local transmission for
each state/territory using two components:

1. the average state-level trend in R.q driven by interventions (specifically changes in
macro- and micro-distancing behaviour, surveillance measures, and quarantine of overseas
acquired cases);

2. short-term fluctuations in R in each state/territory to capture stochastic dynamics
of transmission, such as clusters of cases and short periods of low transmission.

Component 1 reflects the average local transmission potential at state level (Figure S5), and
Component 2 captures transmission within the sub-populations that have the most active cases
at a given point in time (Figure 5). Component 2 is therefore useful for estimating the specific

(heightened) transmission among clusters of cases in high-transmission environments such
as in healthcare workers in Tasmania and in meat processing workers in Victoria but does

not reflect changes in state-wide transmission potential (FFigure 9).

Note that Component 1 for local to local transmission now incorporates the impact of im-
provements in surveillance on transmission rates. Using data on the number of days from symp-
tom onset to testing for cases, we estimate the proportion of cases that are tested (and therefore
advised to isolate) by each day post-infection. We quantify how these times-to-detection have
changed over time, and therefore how earlier isolation of cases due to improvements in contact

tracing and clinical screening has reduced statewide R.q for local to local transmission (Figure

6).




116

These discrepancies were not resolvable at the time of preparation of this report, but warrant
further investigation.

Table 1: Estimates of average local transmission potential of active cases for each state/territory
as of 14 June and 18 June. Estimates for 14 June use case data up to and including 8 June
(due to a delay from symptom onset to reporting, the trend in estimates after 8 June is inferred
from mobility data). Estimates for 18 June use case data up to and including 12 June.

14 June (erroneous) 14 June (corrected) 18 June
State  Reg I!)()%“(:]'[J P(Ret > 1)  Resr [90% Crl] ¢ > 1) Reg [90% Crl]  P(Rex > 1)

Interpretation

Where there is epidemic activity, the estimates of local transmission potential may be inter-
preted as the effective reproduction number, Reg. In the absence of epidemic activity, this
quantity reflects the ability for the virus, if it were present, to establish and maintain commu-
nity transmission (> 1) or otherwise (< 1).
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Figure 4: Changes in estimates of local transmission potential in Victoria as of 14 June (erro-
neous and corrected) and 18 June. Left column displays estimates of average local transmission
potential of active cases (light green ribbon=90% credible interval; dark green ribbon = 50%
credible interval). Solid grey vertical lines indicate key dates of implementation of various social
distancing policies. Black dotted line indicates the target value of 1 for the effective reproduction
number required for control. Right column displays deviation of transmission potential in local
active cases (e.g., clusters) from state-level local transmission potential (light pink ribbon=90%
credible interval; dark pink ribbon = 50% credible interval). Note the differences in y-axis

scales for plots in the right hand column (pink).




Figure 5: Depiction of how R.g analysis Components 1 and 2 feed into the forecasting model.
TTD = time from symptom onset to detection.

Figure 6: Estimated trend in time from symptom onset to detection for locally-acquired cases
(biack ribbon = median estimate; yellow ribbons = 90% credible intervals; black dots = time-
to-detection of each case). Note that we will continue to review how this trend is estimated,
given changes in testing strategies, particularly noting the increasing use of serological assays
for case ascertainment.
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Figure 7: Corrected plot for 17 June report: Estimate of average local transmission
potential of active cases for each state/territory (light green ribbon=90% credible interval; dark
green ribbon = 50% credible interval) up to 14 June, based on case data up to and including
8 June (due to a delay from symptom onset to reporting, the trend in estimates after 14 June
is inferred from mobility data, indicated by the grey shading). Solid grey vertical lines indicate
key dates of implementation of various social distancing policies. Black dotted line indicates
the target value of 1 for the effective reproduction number required for control. Where there is
epidemic activity, this quantity may be interpreted as the effective reproduction number, Reg.
In the absence of epidemic activity, this quantity reflects the ability for the virus, if it were
present, to establish and maintain community transmission (> 1) or otherwise (< 1). NOTE:
The magnitude of the increase in R.s for Vic should be interpreted with caution
due to missing data on the date of symptom onset for 20 cases reported between
12 and 14 June (inclusive).

Ress from locally-acquired cases
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Figure 8: New plot for 21 June report using data up to 18 June: Estimate of average
local transmission potential of active cases for each state/territory (light green ribbon=90%
credible interval; dark green ribbon = 50% credible interval), based on case data up to and
including 12 June (due to a delay from symptom onset to reporting, the trend in estimates
after 12 June is inferred from mobility data, indicated by the grey shading). Solid grey vertical
lines indicate key dates of implementation of various social distancing policies. Black dotted
line indicates the target value of 1 for the effective reproduction number required for control.
Where there is epidemic activity, this quantity may be interpreted as the effective reproduction
number, Rqg. In the absence of epidemic activity, this quantity reflects the ability for the virus,
if it were present, to establish and maintain community transmission (> 1) or otherwise (< 1).

d cases

-acquire

Res from locally
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Figure 9: Corrected plot for 17 June report: Deviation of transmission potential in local
active cases (e.g., clusters) from state-level local transmission state/territory (light pink rib-
bon=90% credible interval; dark pink ribbon = 50% credible interval) up to 14 June, based on
data up to and including 8 June (due to a delay from symptom onset to reporting, the trend in
estimates after 14 June reflects the average range of deviations for that state, indicated by the
grey shading). Solid grey vertical lines indicate key dates of implementation of various social
distancing policies. NOTE: The magnitude of the recent the deviation above zero in

Vic should be interpreted with caution due to missing data on the date of symptom
onset for 20 cases reported between 12 and 14 June.

Deviation
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Figure 10: New plot for 21 June report using data up to 18 June: Deviation of
transmission potential in local active cases (e.g., clusters) from state-level local transmission
state/territory (light pink ribbon=90% credible interval; dark pink ribbon = 50% credible
interval), based on case data up to and including 12 June (due to a delay from symptom
onset to reporting, the trend in estimates after 12 June reflects the average range of deviations
for that state, indicated by the grey shading). Solid grey vertical lines indicate key dates of
implementation of various social distancing policies.

eviation






Figure 11: New plot for 21 June report using data up to 18 June: Estimate of average
local transmission potential of active cases for each state/territory (light green ribbon=90%
credible interval; dark green ribbon = 50% credible interval), based on case data up to and
including 12 June (due to a delay from symptom onset to reporting, the trend in estimates
after 12 June is inferred from mobility data. Estimates were made up to 18 June and projected
forward to 31 July (indicated by the grey shading). Solid grey vertical lines indicate key dates
of implementation of various social distancing policies. Black dotted line indicates the target
value of 1 for the effective reproduction number required for control. Where there is epidemic
activity, this quantity may be interpreted as the effective reproduction number, Reg. In the
absence of epidemic activity, this quantity reflects the ability for the virus, if it were present,
to establish and maintain community transmission (> 1) or otherwise (< 1).

Res from locally-acquired cases
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Figure 12: New plot for 21 June report using data up to 18 June: Deviation of
transmission potential in local active cases (e.g., clusters) from state-level local transmission
state/territory (light pink ribbon=90% credible interval; dark pink ribbon 50% credible
interval), based on data up to and including 12 June (due to a delay from symptom onset
to reporting, the trend in estimates after 12 June reflects the average range of deviations for
that state). Estimates were made up to 18 June and projected forward to 31 July (indicated
by the grey shading). Solid grey vertical lines indicate key dates of implementation of various

social distancing policies.

Deviation




Supplementary Appendix

For full methodological details on the mobility, R.g and forecasting analyses, please refer to our

most recent Technical Report (15 May 2020) available at the following link:

https://www.doherty.edu.au/about/reports-publications
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Figure S2: Time series of new daily confirmed cases of COVID-19 in each Australian
state/territory (purple = overseas acquired, blue = locally acquired, green = unknown) from
14 February to 15 June 2020. Plotted by recorded or inferred date of symptom onset. Note

that y-axis scales differ between states/territories.

I Locally acquired [l Overseas acquired Il Unknown origin

Daily New Cases




Figure S3: Estimate of average state-level trend in local transmission potential, if we assume
that only ‘macro-distancing’ behaviour had changed and not ‘micro-distancing’ behaviour or
time-to-detection, for each state/territory (light blue ribbon = 90% credible interval; dark blue
ribbon = 50% credible interval) up to 14 June, based on data up to and including 8 June. Solid
grey vertical lines indicate key dates of implementation of various social distancing policies.

Black dotted line indicates the target value of 1 for the effective reproduction number required
for control.

Rex component




Figure S4: Estimate of average state-level trend in local transmission potential, if we assume
that only ‘micro-distancing’ behaviour had changed and not ‘macro-distancing’ behaviour or
time-to-detection, for each state/territory (light purple ribbon = 90% credible interval; dark
purple ribbon = 50% credible interval) up to 14 June, based on data up to and including 8
June. Solid grey vertical lines indicate key dates of implementation of various social distancing

policies. Black dotted line indicates the target value of 1 for the effective reproduction number
required for control.

Res component
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Figure S5: Estimate of local transmission potential averaged over state/territory population
(component 1); i.e., removing short-term variation due to clusters (component 2) (light green
ribbon=90% credible interval; dark green ribbon = 50% credible interval) up to 14 June, based
on data up to and including 8 June. Solid grey vertical lines indicate key dates of implementation
of various social distancing policies. This includes the combined effect of macro- and micro-
distancing behaviours.

Ressr component
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Figure S12: Percentage change compared to a pre-COVID-19 baseline of a number of key
mobility data streams in Victoria. Solid vertical lines give the dates of three social distancing
measures: restriction of gatherings to 500 people or fewer; closure of bars, restaurants, and cafes;
restriction of gatherings to 2 people or fewer. The dashed vertical line marks the most recent
date for which some mobility data are available. Purple dots in each panel are data stream
values (percentage change on baseline). Solid lines and grey shaded regions are the posterior
mean and 95% credible interval estimated by our model of the latent behavioural factors driving

each data stream.
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o An LGA-level analysis of population mobility data in Victoria was conducted to assess
potential changes in behaviour in outbreak hotspots. This showed that earlier in the
epidemic there was large activity in these LGAs. (This activity has diminished recently.)




e Jurisdictional Updates

Victoria:
Adj Prof Brett Sutton provided an update on the situation in Victoria.
Victoria has restricted residents of 10 suburbs to stay at home, except for four reasons
(wark, exercise, shap for essential, caring or medical reasons)
Qther parts of Victoria have also had some restrictions re-imposed.
73 newly confirmed cases: three were overseas acquired and detected in returned
travellers in hotet quarantine, nine were locally acquired and contacts of a confirmed
case or a known cluster and 61 remain under investigation.
Judicial inquiry into the hotel quarantine, as the genomics has proven that the outbreak
across the north western suburbs (about 70 cases) was seeded out of infection control
breaches from hotel quarantine.
The fresh food distribution centre in Laverton now has six cases. The first case was 22
June, and the subsequent five cases are not considered close contacts of the first. This
_— - . e 13 : pa e g o T S
they can




As of 27 June:

e In Victoria, the one state with a substantial number of active cases, there is strong
evidence for substantial deviation from state-level transmission potential, consistent
with a substantial cluster or a number of smaller clusters.




Jurisdictional Update

Victoria

@)

O

77 new cases

13 finked to outbreaks with 37 detected through routine testing and 27 still
under investigation

20 patients hospitalised, with four in intensive care

26,000 people tested on 1 July 2020

415 active cases, with 332 without a known source

Spot checks will be performed on entry and exit roads of suburbs being restricted
to ensure they are only travelling for accepted reasons




COMMITTEE-IN-CONFIDENCE

Agenda Item 1 — Welcome

Professor Paul Kelly welcomed members to the meeting. Prof Kelly advised that:

the maijor issue for AHPPC was still the situation in Melbourne,

the good news is that the number of cases coming out of Melbourne, while high, has
stabifised,

all states and territaries have some restrictions in place relating to the hotspot

there have been a lot of discussions overnight about what support we can provide to
Victoria,

over 8000 cases in Australia now

o including a health-focused review of quarantine arrangements for returned
traveilers which is as tight and safe as possible, while also being cognisant of the
judicial inquiry in Victoria.




Agenda Item 6 — Other business
e Jurisdictional Update

Victaria:
66 new cases
28 cases from an unknown source
17 cases connected to contained outhreaks
1 cases connected to hotel quarantine
20 cases from routine testing
28 cases from an unknown source
27 people in hospital with 7 in intensive care

Noted the disproportionate number of hausehold transmissions and that behaviours in
private settings are driving the outbreak

Thanked all of the teams who have come to assist from other states and territories.
Noted that the exchange of process and innovation between teams has been useful and
should be further explored later when more time is available.
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Update on situation in Victoria

The Chair welcomed members and thanked them for responding to so quickly to the call for
a meeting. The aim of the meeting was to hear from colleagues in Vic about their needs and
what can be done to assist.

The Chair noted that there has been an increase in cases, despite lots of testing, and the
significant escalation in the response.

The Chair further noted that all stand ready to help Victoria.

Members noted that there were 108 new cases identified, none of which are people in hotel
quarantine. Most are in north and west postcodes, with two additional postcodes being
added as hotspots: 3031 and 3051. (Nine and five cases respectively.)

Members also noted at least 27 cases have been identified in public high-rise towers, with
extensive movement between and within the towers shown by CCTV, and so susceptible to

rapid spread. Therefore, those towers have been locked down ||| G

In addition, there is a cluster in the Northern hospital emergency department (ED), and
Department of Health and Human Services Victoria (DHHS) is working to identify if it is
further spread within the hospital, or just in the ED.

DHHS noted that the assistance from NSW health in contact tracing has been invaluable, as
was assistance being provided by other jurisdictions. Identified need to pivot to testing
symptomatic people as asymptomatic testing is becoming unsuitable very quickly. NSW has
been able to undertake contact tracing remotely as the Victorian system has be changed to
cloud-based.

Members discussed options which may assist in the future, for example:
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Update on situation in Victoria

The Chair welcomed members and asked Dr Sonya Bennett to provide an update on the
situation in Victoria.

Dr Bennett advised that there had been Another 70 cases since last night, and still unclear
how many with links. There has been a lot of focus on the public health response to the
housing commission high-rises.

Ms Alison McMillan will work in a command and control capacity between all the relevant
players around infection control, based on her knowledge of the health system in
Melbourne. Dr Bennett advised that this offer would be accepted. The Royal Melbourne
hospital will provide infection control support to the high-rise community.

Members also noted that the importance of a national approach to infection control, and
the utility of a coordination mechanism. The Commonwealth will provide this coordination.

Members noted that knowledge about whether there is transmission outside the hotspot
suburbs will become clearer in coming days. Also, that regional Victoria appears to still be
clear of transmission.

Members also noted that it may be timely to re-visit the AHPPC statement on testmg
including the role of asymptomatlc testlng and the d)ffurcnce bctwcen a
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meeting




Members noted that some Victorians from hotspots may still be tra

velling for work reasons.

CHOs agreed to commmunicate Hi

hotspots for aiil‘OVEd Ieasorns

Members reaffirmed support for Victoria.
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Agenda Item 5 — Other Business
a) Victoria epi & situational update

Prof Paul Kelly noted that:

e The situation in Victoria could be referred to as a second wave within Victoria, as this is a
very different outbreak to the first wave in March/April (mainly returning overseas
travellers).

e The cases diagnosed in the past 24 hours exceeded any previous day since the beginning of
the pandemic in Victoria but, that this is a matter for the Victorian CHO.

¢ The NSW and Victorian Governments have announced that the border between New South
Wales and Victoria will be closed from 0001hrs Wednesday 8 July 2020.

It was noted that Ms Alison McMillan is leading public liaison with emergency response and public
health for whatever is developed nationally. It was noted that Ms McMillan would be able to assist
with infection prevention and control as well, but would need assistance from or through the NIR.

Members further discussed how they can support Victoria and agreed to consider developing a
roster of senior executive support over the next month to assist, as needed during the outbreak.

Members discussed the situation noting the following points:

e DrLucas de Toca is putting together a list of GP testing in Melbourne and surrounds and
roviding daily data on this to Victoria.
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o Airline crew have been reported by the media as being sent to assist in hotel quarantine —
exact assistance has not been confirmed.

e The messaging on the use of masks was confirmed as being in line with the national
rinciples, including the advice provided to GPs and health care workers in hospital settings.




Agenda Item 5- Community use of masks or face shields

Dr Lyn Gilbert provided an overview of the ICEG advice to the question - Who should be wearing a

mask in the cammmunity, in Australia, now that there is COVID-19 occurring in Melbourne?

Dr Gilbert advised the advice is consistent with previous AHPPC advice on the use of masks as the
recommendation to not wear masks was based on low rates of community transmission. Given, the
situation has significantly changed in Victoria, it is reasonable to encourage the use of masks in areas
of high community transmission.

Agenda Item 6 — Victorian Update

Prof Brett Sutton advised members that there are 191 new cases today (27 were reclassified from
yesterday — the net increase is 154) within Victoria, making a total of 2824 cases to date.

It was noted that there were 4 regional cases in Wodonga, Golden Plains, Latrobe and East
Gippsland. Itis not known where these were acquired but suspect that the seeding has occurred
from Melbourne.

Door to door testing is occurring where the probability of infection is high. Asymptomatic testing
will continue, but the focus will shift to testing of those with symptoms.

Widespread testing is also being undertaken of staff and residents in residential care facilities to
check for any undetected cases.
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Prof Sutton noted that in clinical settings, Victoria are likely to recommend that health care workers
wear masks all the time. There may be a transition to homemade masks if there is a move to
wearing masks routinely.




Agenda ltem 3 — Update on Victoria’s Situation

Adj Prof Brett Sutton advised Victoria has 134 new cases today, an increase of 118 once

reclassifications were taken into account. 11 of the new cases are linked to known cases and the
remainder are still under investigation. There were 29 000 tests conducted yesterday within Victoria

Within the public hg
with 60 plus cases
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Agenda Item 6 — Modelling Update
Professor James McCaw spoke to this paper, highlighting the following points:

o

Levels of both macro and micro-distancing have continued to wane since previous estimates,
however, there is evidence of stabilising behaviour in some population mobility data
streams. This includes decreased levels of mobility in Victorian Local Government Areas
over the past week, particularly in hotspots.

As of 1 July, average state-wide transmission potential is estimated to be above 1 in all
states/territories, except Victoria, where it is 0.92.

If local transmission potential remains at its current estimated level, it is anticipated that the
daily local case counts will remain very low or zero into August for all states/territories
except Victoria.

Forecasting scenarios of the June outbreak in Victoria suggest that the most likely effect is
where control is achieved with slowly declining epidemic activity over the next month.




Victorian update

Professor Brett Sutton reported that Victoria has recorded 165 new infections overnight and 9 cases
were reclassified overnight. 30 of the new cases are linked to known outbreaks and 135 are still
under investigation. The total cases for Victoria is 3098.

The 2 public housing towers with aged residents currently remaining free of infection.

All of Victoria’s current rural cases have been traced back to Melbourne or known outbreaks, one
indeterminate case in Wodonga was subsequently tested negative.




Agenda [tem 2 — Epidemiology Update
Ms Kate Pennington presented an update of the latest epidemiology to members. Members noted:
o Total of 9,059 cases
e 182 new cases
e Victoria reported 165 new cases
o 14% of cases are being hospitalised
o Since mid-June there has been a week-on-week doubling of cases driven by Victoria
o 14 indigenous cases identified since June 2020 in the Greater Melbourne area
e There has been a drop in the median age driven by an increase of cases in the younger
population.

Members noted this update.

Professor Howden advised that enhanced testing strategies, for example, the current testing blitz in

\/

toria hiave impacts on testing turnaround times.
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Update on Victoria’s Situation
Professor Brett Sutton reported that Victoria has reported 288 new cases overnight making a total of

1,172 active cases. 32 of these cases have an unknown source. 37,588 tests were performed
yesterday.

There are 8 new cases in regional areas in Greater Geelong and Greater Bendigo where some have
been linked to the outbreak in Melbourne while other cases remain with an unknown source.

Professor Sutton thanked jurisdictions for the assistance with contact tracing across the board.




COMMITTEE-IN-CONFIDENCE

Agenda Item 1 - Welcome

The Chair, Professor Paul Kelly, opened the meeting, welcomed members, and thanked them for
taking the time to attend today. He noted that the meeting would concentrate on the Victorian
situation and how that may be playing out in other jurisdictions. He also noted that we would be
discussing the surging of the public health workforce.
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Agenda ltem 3 — Update on Victorian Situation

A/Prof Sutton advised that there were 273 new cases identified overnight, with 34 being reclassified
leading to a net increase of 239 cases. There are now 1484 active cases, with 57 people in hospital
16 of whom are in intensive care. 30,000 tests were undertaken on Saturday.

More cases have been identified in Carlton public housing and many of the public housing cases are
connected by language and culture. There are a number of new clusters causing concern, including a
supermarket, two abattoirs, several hospitals and aged care homes.

In relation to rural and regional settings, there is one new case in Shepparton and all relevant
information would be shared.




a) Victorian update
Adjunct Professor Brett Sutton advised that the 22,943 tests undertaken yesterday identified 177
new cases in Victoria overnight, a net increase of 168 after reclassifications. Currently there are 1612
active cases, 72 of whom are in hospital and 17 of those are in intensive care. The key outbreaks of
note include an abattoir in Essendon, a building site in Footscray and several aged care homes. One
aged care home has a number of cases including staff and residents. The other aged care homes are
characterised by single staff member cases.

Victoria has introduced a policy change requiring staff ir
times with support from the National Medical Stockpile

In the regional areas of Victoria, there are about a dozen single cases, largely essential workers
linked back to metropolitan Melbourne.




A/Prof Sutton advised that guidance has been provided to the Victorian aged care sector that only
essential visitars should atiend aged care homes.
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Final Comments




Victorian situation report

Adjunct Professor Brett Sutton advised that there have been 270 new cases identified
overnight, 28 of which are connected to known outbreaks, and 242 are under investigation.
There are 1803 active cases in Victoria at the moment and the number of people in hospital
has increased.

Regional Victoria now has cases in over 20 postcodes with positive cases.




Agenda Item 2 — Latest Epidemiology Update

Victoria

Adjunct Professor Brett Sutton advised that there had been a slight stabilisation in new cases
numbers, although still high. There were an additional 238 cases overnight, although 14 from the
previous day have been reclassified, leading to a net increase of 224. There were 3 more deaths
yesterday, so a total of 27 COVID-19 deaths within Victoria. Only 1 person left in hotel quarantine.

Department of Health and Human Services (DHHS) is focusing on outbreaks in aged care and private
hospital settings.

27,000 Victorians were tested yesterday.




Agenda Item 2 - Latest Epidemiology Update

Victoria

Adjunct Professor Brett Sutton advised 317 more cases were identified overnight with two additional
deaths. Victoria currently has 109 people in hospital which is 4 more than yesterday and 29 in
intensive care, an increase of 2. 180 outbreaks in all, an increase of 13 since yesterday.

There are 27 outbreaks in aged care facilities. There are additional outbreaks in workplaces,
including a legal firm and carpentry business.







Agenda Item 3 — Latest Epidemiology Update

Victoria

Adjunct Professor Brett Sutton advised 428 more cases were identified overnight with three
additional deaths. Victoria currently has 122 people in hospital with 31 in intensive care. 67 cases
have been linked to known outbreaks with the remaining cases under investigation. Six more health
workers have been infected (394 to date) and there are outbreaks in five new nursing

homes. 24,409 tests were conducted yesterday.




Agenda ltem 3 - Latest Epidemiology Update

Victoria

Adj Prof Brett Sutton advised 363 new cases were identified overnight with 3 additional deaths.
Victoria currently has 130 people in hospital with 28 in intensive care.

Adj Prof Sutton advised the wearing of face masks or face cover will be mandatory in Victoria’s
Greater Melbourne or Mitchell Shire from 11:59pm on Wednesday night.
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Agenda ltem 3 - Latest Epidemiology Update

Victoria

Adjunct Professor Brett Sutton advised 275 more cases were identified overnight an increase of 246,
with 1 additional death. Victoria currently has 147 people in hospital with 31 in intensive care. 28
cases have been linked to known outbreaks with the remaining cases under investigation. 26,588
tests were conducted yesterday.

Following the announcement that people in metropolitan Melbourne and the Mitchell Shire will be
required to wear masks or face coverings when leaving their homes from midnight on Wednesday,
masks are selling out where available, with reports of purchases of including the materials to make
masks and sewing machines.




COMMITTEE-IN-CONFIDENCE

Agenda Item 5 — Latest Epidemiology Update

Victoria
A/Prof Brett Sutton advised that there were 374 new cases identified overnight, but when taking
reclassifications i - Sre Wwere ¢ jitional 347 cases. 3 more deaths were recorded

overnight as well
Mandatory mask wearing in Victoria commences

tomorrow.




COMMITTEE-IN-CONFIDENCE

Agenda Iltem 1 - Welcome
The Chair, Professor Paul Kelly opened the meeting and acknowledged the Traditional Owners, and
paid his respects to Elders past, present and emerging.

Agenda Item 2 - Latest Epidemiology Update

Victoria

Prof Allen Cheng advised that there were 484 new cases overnight, 97 cases linked with known and
contained outbreaks and 387 under investigation. Single cases in a number of residential aged care
and 84 in non-mandatory hotel quarantine.

Face masks will be made mandatory from midnight tonight and information on the appropriate use
of masks and FAQs are available on the Victorian Health website.
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Agenda Item 6 — Latest Epidemiology update

Victoria

Victoria recorded 403 new cases overnight, but a net increase of 386 once reclassifications were
taken into account. There were 5 deaths, including a 59 year old man and 3 people linked to aged
care. There are currently 201 Victorians in hospital, 40 of whom are in intensive care, and 21 of
those are ventilated. Over 27,000 tests were undertaken.

There are 50 new cases in healthcare workers, most from the aged care sector.

There have been 41 new outbreaks, and there are 200 active outbreaks. Members noted that 6
detention facilities are in lockdown.,
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Agenda ltem 1 - Welcome
Dr Nick Coatsworth, the Chair of today’s meeting, opened the meeting and acknowledged the
Traditional Owners, and paid his respects to Elders past, present and emerging.

Agenda Item 2 — Latest Epidemiology Update

Victoria

Professor Allen Cheng advised that Victoria identified 300 new cases overnight. 206 Victorians are in
hospital, 41 of whom are in intensive care. There were 6 deaths overnight, each connected to an
aged care setting.

There are 148 current outbrea ks

more meatworks, 5 new aged care facilities, a couple of education settings.

W outbreak in a disability respite home, and one in a hospital_

Victoria will extend level 3 social restrictions to some regional areas in line with Melbourne.

Agenda Item 3 - Update from the Commonwealth on Aged Care in Victoria

Mr Nick Hartland advised that the Commonwealth in conjunction with Victoria, has set up an aged
care response centre in Victoria to be better positioned to respond. This centre will be publically
announced when it is operational. There continue to be more cases notified in aged care facilities.
Residents from St Basil’s are being moved to a hospital with the assistance of DHHS.




Agenda Item 4 — Latest epidemiology update

Victoria

Prof Brett Sutton advised that Victoria recorded 532 new cases overnight, 6 deaths in people aged

between 50 and 90. There are currently 4500 plus active cases, 245 of whom are in hospital and 44
in intensive care. An additional 30 health care workers also tested positive yesterday, bringing the

total of infected health care workers to 749. Over 17,500 people were tested yesterday.

Prof Nicola Spurrier advised that South Australia is going to send through some senior nurses to help
out in aged care.

Aged Care
Dr Nick Hartland provided an update on aged care outbreaks in Victoria. Members noted that at

least 7 facilities have over 50 cases associated with them, with a mix of staff and residents. Many
more facilities have single or low staff cases only, and are being closely monitored.
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Agenda Item 2 — Latest Epidemiology Update

Aged Care

Dr Nick Hartland advised members the Victorian Aged Care Crisis Centre is now operational with a
number of people from the Australian Defence Force (ADF), Emergency Management Australia
(EMA), Commonwealth Department of Health (Health) and the Victorian Department of Health and
Human Services (DHHS) working on the difficult emerging situation in a number of aged care

facilities. There are around 13 facilities of concern.

Victaria

Prof Brett Sutton advised that Victoria recorded 384 new cases overnight, an actual increase of 363
once reclassifications were taken into account. This is about 150 less than yesterday’s count. 6
people died in the past 24 hours ranging in age from 70s to 90s. 4 of those were linked to aged care.

There are 4775 active cases across Victoria, 769 of those are in aged care.

Elective surgery other than for Category 1 and urgent Category 2 patients will be suspended in
Victoria from today. This is to ensure staff are freed up to provide care and support to aged care
residents.




Victoria
A/Prof Sutton confirmed that the Aged Care Response Centre is the dedicated coordination
mechanism for the response to the situation in aged care. He also advised that updated guidance for

the use of PPE will be announced later today.




Aged Care

In the absence of Dr Nick Hartland, the Chair provided an update on the aged care outbreaks in

Victoria. Of the 766 aged care facilities in Victoria, 71 residential facilities are currentl
well as a number of in-home services,

affected, as

Prof Len Notaras advised members an AUSMAT team will fly arrive in Victoria tomorrow and Prof
Nicola Spurrier advised 5 senior nurses from South Australia will also arrive in Victoria tomorrow.

Victoria
Prof Brett Sutton advised that Victoria recorded 295 new cases overnight. 40 were reclassified so a

net increase of 255. There were 9 deaths in the previous 24 hours. Currently, 307 people are in

hospital, 49 of whom are in intensive care and 21 of those are on ventilators. 804 active aged care
cases.
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Agenda Item 3 — Latest Epidemiology Update

The total number of active cases connected to aged care is 928.

Victoria

627 new cases were recorded (579 after reclassifications) with eight new deaths. Four of the deaths
are linked to aged care. 349 people are in hospital with 37 in ICU. At least 1,030 health care workers
are infected.

There are now a 10,577 total cases, of those 5743 are active cases. St Basil’s Home, Epping Gardens
and Estia Aged Care all have more than 100 cases with another seven facilities with 40 or more
cases. Abattoirs and a college are also affected.




Estimating temporal variation in transmission of COVID-19 and physical
distancing behaviour in Australia

Report submitted to CDNA/AHPPC 1 July 2020
Key messages
Estimates of changes in physical distancing behaviour

e We use data from nationwide surveys and mobility data from technology companies to

estimate trends in macro-distancing and micro-distancing behaviour over time.

Estimates of current epidemic activity
e We report estimates of local transmission potential from a statistical method which allows
us to distinguish between transmission in the general population and clusters/localised
outbreaks (Figure 5).

Ensemble forecasts of the daily number of new local cases
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Estimating trends in distancing behaviour

To investigate the impact of distancing measures on SARS-CoV-2 transmission, we distinguish
between two types of distancing behaviour: 1) macro-distancing i.e., reduction in the rate of
non-household contacts; and 2) micro-distancing i.e., reduction in transmission probability per
non-household contact.

We used data from nationwide surveys to estimate trends in specific macro-distancing (aver-
age daily number of non-household contacts) and micro-distancing (proportion of the population
always keeping 1.5m physical distance from non-household contacts) behaviours over time. We
used these survey data to infer state-level trends in macro- and micro-distancing behaviour over
time

with additional information drawn from trends in mobility data.

Table 1: Left columns: estimates of the average daily number of non-household contacts (imacro-
distancing) at peak adherence on around 12 April and as of 27 June for each state/territory.
Right columns: estimates of self-reported adherence to the 1.5m rule (micro-distancing) at peak
adherence on around 10 April and as of 27 June for each state/territory.

Non-household contacts Adherence to 1.5m rule

State Peak [90% Crl] 27 June [90% CrlI]  Peak [90% CrI] 27 June [90% Crl]

These state-level macro- and micro-distancing trends were then used in the model of R.g to
inform the reduction in non-housechold transmission rates (Figures S4 and S5).

Population mobility analysis

A number of data streams provide information on mobility before and in response to COVID-19
across Australian states/territories. Each of these data streams represents a different aspect
of population mobility, but they show some common trends — reflecting underlying changes
in behaviour. We use a latent variable statistical model to simultancously analyse these data
streams and quantify these underlying behavioural variables.
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The model detects a decline in the physical distancing variable over time (i.e., increasing
mixing) since the date of peak adherence to these measures, ~ 2 April (see Figure 3). Specifi-
cally, by 27 June_the impact of physical distancing on time at parks is expected to
have reduced b on average across states (ranging from
the effect on requests for driving directions b;
and the effect on time at transit stations

The largest reductions in the impacts of physical distancing are evident in mobility data
streams for lower transmission risk activities, such as time at parks. There is also a clear reduc-
tion in data streams representing higher-risk activities, such as time at workplaces. However,
these mobility data do not indicate whether the increase in higher transmission risk activities
is mitigated by other behaviours that are not measured by these metrics — such as reducing
contacts and adherence to the 4m? rule. In other words, while changes in these mobility data
streams are useful for detecting changes in macro-distancing behaviour, they do not capture
changes in micro-distancing behaviour.

Plots of each data stream and our model fits for each state and territory are shown in the
Appendix (Figures S7-513)



Figure 1: Estimated trends in macro-distancing behaviour, i.e., reduction in the daily rate of
non-household contacts, in each state/territory (dark purple ribbons = 50% credible intervals;
light purple ribbons = 90% credible intervals). Estimates are informed by state-level data
from two surveys conducted by the national modelling group in early April and early May, and
four BETA surveys conducted in late May and June (indicated by the black lines and grey
rectangles), and an assumed pre-COVID-19 daily rate of 10.7 non-household contacts taken
from previous studies. The width of the grey boxes corresponds to the duration of each survey
wave (around 4 days) and the green ticks indicate the dates that public holidays coincided
with survey waves (when people tend to stay home, biasing down the number of non-household
contacts reported on those days). Note that the apparent increase in conte
survey in _is a statistical artefact due to the small sample sizes

which happen to contain two respondents reporting 100+ contacts. In g

depicted by the grey rectangles are very sensitive to individuals with high numbers of contacts.

Estimated mean number of non-household contacts per day




Figure 2: Estimated trends in micro-distancing behaviour, i.e. reduction in transmission prob-
ability per non-household contact, in each state/territory (dark purple ribbons = 50% credible
intervals; light purple ribbons = 90% credible intervals). Estimates arc informed by state-level
data from 13 nationwide surveys conducted by BETA from late March to late June (indicated
by the black lines and grey boxes). The width of the grey boxes corresponds to the duration of

each survey wave (around 4 days).

of percentage 'always' keeping 1.5m distance



Figure 3: Perce d to a pre-COVID-19 baseline of three key mobility data
streams in ¢ 4 -alian state and territory up to June. Solid vertical lines give the dates
*ing measures: restriction of gatherings to 500 people or fewer; closure of

s, restaurants, and cafes; restriction of gatherings to 2 people or fewer. The dashed vertical

line marks 27 June, the most recent date for which some mobility data are available. Purple

change on baseline). Solid lines and gr
shaded regions are the posterior n % credible interval estimated by our model of the
latent behaviours driving each data stream. Plots of each data stream and our model fits for
each state and territory are shown in the Appendix (Figures S7-S13).

o
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LGA-level population mobility analysis for Victoria
Overview

Facebook provide access to several aggregated and anonymised data sets on mobility for hu-
manitarian use via their Data for Good program (https://dataforgood.fb.com). To preserve
privacy, data are aggregated to the level of map tiles (which range in size from 0.6 km? to 4
km?) or administrative regions (corresponding to Local Government Areas), and data are not
provided for any tiles or regions containing a small numbers of users (10 to 300, depending on
the data set). Here we use a movement range data set which records the proportion of Facebook
users who “stay put” over the course of a day (24 hour period) aggregated by LGA.

Results

We report the proportion of users who “stayed put” each day between Saturday 29 February
2020 and Sunday 28 June 2020 (the latest date at which data are available) for each LGA in
Victoria (Figure 4).

The proportion of people “staying put” increased dramatically over March, reaching a peak
around Easter, and levelled off over April. From the beginning of May, this proportion steadily
decreased into June. Over the previous week commencing Saturday 20 June, the proportion
of people staying put in the outbreak “hotspot” LGAs on weekdays increased compared to the
preceding three weeks, a trend not otherwise observed in other Victorian LGAs.
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Figure 4: Proportion of Facebook users who “stayed put” each day between Saturday 29 Febru-
ary 2020 and Sunday 28 June 2020 (the latest date at which data are available). Each line
represents a single Victorian LGA, with “hotspot” LGAs highlighted. Non-hotspot LGAs are
shown as faint grey lines. Hotspot LGAs in northern and western Melbourne (Brimbank, Hume,
Moreland, Darebin and Maribyrnong) are coloured red. Hotspot LGAs in south-eastern Mel-
bourne (Casey and Cardinia) are coloured orange. Grey vertical bars indicate weekend and
Victorian public holidays. Red and green vertical lines indicate the timing of government an-
nouncements increasing or decreasing (respectively) restrictions on movement and gatherings.
Note that no data is currently available for Saturday 20 June. Extended straight lines in the
(non-hotspot) LGAs indicate missing data due to LGAs with smaller not meeting the required
user threshold for some time points.
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Estimating local transmission potential

We separately model local to local transmission (Figure 8) and import to local transmission for
each state/territory using two components:

1. the average state-level trend in R.g driven by population-wide interventions (specifi-
cally changes in macro- and micro-distancing behaviour, surveillance measures, and quar-
antine of overseas arrivals);

2. short-term fluctuations in Ry in each state/territory to capture stochastic dynamics
of transmission, such as clusters of cases and short periods of low transmission.

Component 1 reflects the average local transmission potential at state level (Figure 6), and
Component 2 captures transmission within the sub-populations that have the most active cases
at a given point in time (Figure 5). Component 2 is therefore useful for estimating the specific
(heightened) transmission among clusters of cases in high-transmission environments — such
as in healthcare workers in Tasmania and in meat processing workers in Victoria — but does
not reflect changes in state-wide transmission potential (Figure 7).

Note that Component 1 for local to local transmission now incorporates the impact of im-
provements in surveillance on transmission rates. Using data on the number of days from symp-
tom onset to testing for cases, we estimate the proportion of cases that are tested (and therefore
advised to isolate) by each day post-infection. We quantify how these times-to-detection have
changed over time, and therefore how earlier isolation of cases due to improvements in contact
tracing and clinical screening has reduced statewide R for local to local transmission (Figure

S3).

Interpretation

Where there is epidemic activity, local transmission potential of active cases (Component 1&2)
is to be interpreted as the effective reproduction number, R.g¢. In the absence of epidemic
activity, Component 1&2 represents the expected amount of onward transmission from any
given member of the population if they were to become infectious. In contrast, Component 1
represents the average of this over the state population, indicating the potential for the virus,
if it were present, to establish and maintain community transmission (> 1) or otherwise (< 1).

Note that Component 1&2 can be higher or lower than the estimate of Component 1. In
the increasing phase of a localised outbreak, it will be higher than Component 1. In the
decreasing phase of a localised outbreak, Component 1&2 will be lower than Component 1 due
to public health interventions, local depletion of susceptibles and/or other transmission factors
that decrease the number of offspring from active cases associated with the cluster compared

to that from other cases in the community.
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Local-to-local transmission potential
State-wide

State  Reg [90% Crl]  P(Reg > 1)

Current active cases only

Reg [90% Crl]  P(Reg > 1)

Local cases
[5-28 June

Figure 5:

Depiction of the relationship between Ry analysis components. TTD = time from
symptom onset to detection.




Figure 6: Estimate of local transmission potential averaged over state/territory population
(Component 1); 4.e., removing short-term variation due to clusters (Component 2). Light green
ribbon=90% credible interval; dark green ribbon = 50% credible interval. Estimates are made
up to 27 June, based on cases with inferred infection dates up to and including 24 June. Solid
grey vertical lines indicate key dates of implementation of various physical distancing policies.

This includes the combined effect of macro- and micro-distancing behaviours and surveillance
measures.

Reff component




Figure 7: Deviation of transmission potential in local active cases (e.g., clusters) from state-level
local transmission potential (Component 2) for each state/territory (light pink ribbon=90%
credible interval; dark pink ribbon = 50% credible interval. Estimates are made up to 27
June based on cases with inferred infection dates up to and including 24 June (due to a delay
from infection to reporting, the trend in estimates after 27 June reflects the average range of
deviations for that state, indicated by the grey shading). Solid grey vertical lines indicate key
dates of implementation of various physical distancing policies.

Deviation




Figure 8: Hstimate of average local transmission potential of active cases (Component 1&2)
for each state/territory (light green ribbon=90% credible interval; dark green ribbon = 50%
credible interval). Estimates are made up to 27 June based on cases with inferred infection
dates up to and including 24 June (due to a delay from infection to reporting, the trend in
estimates after 27 June is inferred from mobility data, indicated by the grey shading). Solid
grey vertical lines indicate key dates of implementation of various physical distancing policies.
Black dotted line indicates the target value of 1 for the effective reproduction number required
for control. Where there is epidemic activity, this quantity may be interpreted as the effective
reproduction number, R.g. In the absence of epidemic activity, this quantity reflects the ability
for the virus, if it were present, to establish and maintain community transmission (> 1) or

otherwise (< 1).

eff ITOM 10Cally-acquired cases
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Ensemble forecast of the daily number of new confirmed cases nationally

A number of groups within the national modelling consortium have now produced independent
estimates of the effective reproduction number and forecasting models. We present synthesised
findings from these models, known as an ‘ensemble forecast’. We report state-level forecasts of
the daily number of new confirmed cases cases up to 28 July— synthesised from two independent
models.

Ensemble forecasts are more accurate than any individual forecast alone — biases and
variances in each model that result from different modelling choices balance against each other to
improve predictions. Hence, ensemble forecasts tend to produce improved estimates of both the
central values, as well as improved estimates of the plausible yet unlikely forecasts (uncertainty).
Here, the ensemble has been generated by equally weighting the forecasts from each model. In
future weeks, we will continue to improve the ensemble performance by updating the weights
for each model based on their past-performance.

A brief description of each method incorporated in the ensemble is given below:

e SEEIIR Forecast: Our existing forecasting model previously presented to CDNA and
AHPPC — a stochastic susceptible-exposed-infectious-recovered (SEEIIR) compartmen-
tal model that incorporates changes in local transmission potential via the estimated time-
varying effective reproduction number (as shown in Figure 8). Details can be found in
our technical report at: https://wuw.doherty.edu.au/about/reports-publications.

e Time-Series Forecast: A classic time-series model that does not account for disease
transmission dynamics, but rather uses recent daily case counts to forecast case counts
into the future. Parameters of this ‘autoregressive’ model are estimated using global
data accessible via the Johns Hopkins COVID-19 repository. Case counts from a specific
number of days prior to the forecasting date (the present). Case counts from a specific
time window prior to the forecasting date (the present) are used for model calibration. The
number of days within this time window is chosen to optimise projections for Australia
data.

The SEEIIR Forecast explicitly incorporates dynamics of disease transmission and the im-
pact of public health measures on transmission over time via Reg. The Time-Series Forecast
does not, explicitly incorporate either of these factors. The Time-Series Forecast is expected to
accurately forecast new daily case numbers over a shorter time period, whereas disease-specific
models are anticipated to provide more accurate forecasts several weeks into the future. Both
forecasts assume that current public health measures will remain in place and that public ad-
herence to these measures will be consistent into the future.

Results

We do not present forecasts for any jurisdictions which have not reported a local case for 28
or more days. Forecasts are therefore provided fo and Vic. If local transmission

potential remains at its current estimat ici daily local case counts will
remain very low or zero into August fo

Forecasts for Victoria are highly uncertain at this time. One the models (SEEIIR Forecast)
in the ensemble predicts an increasing caseload into August, while the other model (Time-Series
Forecast) predicts that a decrease is also plausible (Figure 10).
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Forecasts of the daily number of new local cases for each state/territory

Figure 9: Left panels show time series of new daily local cases of COVID-19 estimated from
the forecasting ensemble model (50-90% confidence intervals coloured in progressively lighter
blue shading). The observed daily counts of locally acquired cases are also plotted by date
of symptom onset (grey bars). Right panels display cumulative counts of locally acquired
cases estimated from the forecasting ensemble model (50-90% confidence intervals coloured in
progressively lighter blue shading). The observed cumulative counts of locally acquired cases
are also plotted by date of symptom onset (black line and dots).
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Figure 10: Time series of new daily local cases of COVID-19 estimated from the two forecasting
models contributing to the ensemble. Left panel shows the 50-90% confidence intervals of the
SEEIIR Forecast (coloured in progressively lighter red shading). Right panel shows the 50-90%
confidence intervals of the Time-Series Forecast (coloured in progressively lighter blue shading)
Note the different y-axis scale on each panel.
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Supplementary Appendix

For full methodological details on the mobility, Reg analyses, and forecasting analyses please
refer to our most recent Technical Report (15 May 2020) available at the following link:

https://wuw.doherty.edu.au/about/reports—-publications
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Supplementary figures

Figure S1: Time series of new daily confirmed cases of COVID-19 in Australia (purple = overseas
acquired, blue = locally acquired, green = unknown) from 14 February to 15 June 2020. Plotted

by recorded or inferred date of symptom onset.




Figure S2: Time series of new daily confirmed cases of COVID-19 in each Australian
state/territory (purple = overseas acquired, blue = locally acquired, green = unknown) from
14 February to 15 June 2020. Plotted by recorded or inferred date of symptom onset. Note

that y-axis scales differ between states/territories.

M Locally acquired [ll Overseas acquired [l Unknown origin

Daily New Cases
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Figure S3: Estimated trend in time from symptom onset to detection for locally-acquired cases
(black ribbon = median estimate; yellow ribbons = 90% credible intervals; black dots = time-
to-detection of each case). Note that we will continue to review how this trend is estimated,
given changes in testing strategies, particularly noting the increasing use of serological assays

for case ascertainment.




Figure S4: Estimate of average state-level trend in local transmission potential, if we assume
that only ‘macro-distancing’ behaviour had changed and not ‘micro-distancing’ behaviour or
time-to-detection, for each state/territory (light blue ribbon = 90% credible interval; dark blue
ribbon = 50% credible interval).

Ustimates are made up to 27 June, based on cases with
inferred infection dates up to and including 24 June. Solid grey vertical lines indicate key dates
of implementation of various physical distancing policies. Black dotted line indicates the target
value of 1 for the effective reproduction number required for control.

Ref cCOmponent




Figure SH: Estimate of average state-level trend in local transmission potential, if we assume
that only ‘micro-distancing’ behaviour had changed and not ‘macro-distancing’ behaviour or
time-to-detection, for each state/territory (light purple ribbon = 90% credible interval; dark
purple ribbon = 50% credible interval). Estimates are made up to 27 June, based on cases with
inferred infection dates up to and including 24 June. Solid grey vertical lines indicate key dates
of implementation of various physical distancing policies. Black dotted line indicates the target
value of 1 for the effective reproduction number required for control.

off COMponent
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Figure S12: Percentage change compared to a pre-COVID-19 baseline of a number of key
mobility data streams in Victoria. Solid vertical lines give the dates of three physical distancing
measures: restriction of gatherings to 500 people or fewer; closure of bars, restaurants, and cafes;

restriction of gatherings to 2 people or fewer. The dashed vertical line marks the most recent
date for which some mobility data are available. Purple dots in each panel are data stream
values (percentage change on baseline). Solid lines and grey shaded regions are the posterior
mean and 95% credible interval estimated by our model of the latent behavioural factors driving
cach data stream.
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Forecasting alternate scenarios of the June COVID-19 outbreak in Victoria
Report submitted to AHPPC 4 July 2020

Key messages

Method

e A scenario analysis was performed to assess the potential impact of alternate scenarios on
the Victorian outbreak.

o Estimates of the R g of local active cases for Victoria as of 30 June were projected forward
from 1 July through to 28 July for three alternate scenarios:
Scenario (0: The forecast based on current estimates of local transmission potential
— Scenario 1: State-wide distancing behaviour returned to levels estimated on 13 May
Scenario 2: State-wide distancing behaviour returned to peak levels of adherence
(which is estimated to have occurred in Victoria on 13 April)
Scenario 3: Overall public health response at peak level of impact (Component 2 of
R from 29 March and Component 1 of Reg from 13 April)

e Estimated values of Reg up to 30 June and observed cases were then used as inputs into
a mathematical model of transmission dynamics. The model was projected forward from
| July up to 28 July using the projected values of Req for each scenario to forecast the
daily number of new cases in Victoria.

Results




Forecasts for each transmission scenario

Figure 1: Scenario 0: Forecast of new daily local cases of COVID-19 estimated from the
SEEIIR forecasting model (50-90% confidence intervals coloured in progressively lighter blue
shading), from 30 June to 28 July, based on current estimates of local transmission
potential. The observed daily counts of locally acquired cases are also plotted by date of

symptom onset (grey bars).




Scenario 1: Forecast of new daily local cases of COVID-19 estimated from the

Figure 2:
SEEIIR forecasting model (50-90% confidence intervals coloured in progressively lighter blue
shading), from 30 June to 28 July, assuming that state-wide distancing behaviour re-
turned to levels estimated on 13 May. The observed daily counts of locally acquired cases

are also plotted by date of symptom onset (grey bars).




Figure 3: Scenario 2: Forecast of new daily local cases of COVID-19 estimated from the
SEEIIR. forecasting model (50-90% confidence intervals coloured in progressively lighter blue
shading), from 30 June to 28 July, assuming state-wide distancing behaviour returned
to peak levels of adherence. The observed daily counts of locally acquired cases are also

plotted by date of symptom onset (grey bars).




Figure 4: Scenario 3: borecast of new daily local cases of COVID-19 estimated from the
SEEIIR forecasting model (50-90% confidence intervals coloured in progressively lighter blue
shading), from 30 June to 28 July, assuming that the overall public health response
returned to peak levels of impact. The observed daily counts of locally acquired cases are

also plotted by date of symptom onset (grey bars).




Projected R.g of local active cases for each transmission scenario

Figure 5: Projected average local transmission potential of active cases in Victoria for current

estimated R.g and for three future scenarios (light green ribbon=90% credible interval; dark
O o

green ribbon = 50% credible interval). Estimates were made up to 30 June and projected

forward to 13 August (indicated by the grey shading). Solid grey vertical lines indicate key

o 0, (&} J o O 0y v

Black dotted line indicates the

dates of implementation of various physical distancing policies.
target value of 1 for the effective reproduction number required for control. Where there is
epidemic activity, this quantity may be interpreted as the effective reproduction number, R.g.
In the absence of epidemic activity, this quantity reflects the ability for the virus, if it were

present, to establish and maintain community transmission (> 1) or otherwise (< 1).
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. : OFFICIAL: Sensitive . -
Clusters and Outbreaks |

The increase in locally-acquired cases in Victoria is driven by multiple epidemiologically linked
outbreaks, across a range of settings including between and within households, hotels providing
quarantine services, retail businesses/distribution centres, schools, childcare centres, health care
practices, public housing towers and an aged care facility. Further details on prominent open
outbreaks as at 06 July 2020 are provided below. Please note that this is not an exhaustive list of all
cases with a known epidemiological link.

As of 06 July 2020 prominent open outbreaks include:
Outbreaks associated with hotel quarantine facilities (2)

e Hotel quarantine facility — (Rydges) 18 cases including 17 reported in Victoria and one in
Queensland as at 21 June 2020. Cases have been reported among hotel workers and
household contacts.

e Hotel quarantine facility — (Stamford) 42 cases reported. Cases reported include staff and
close contacts of confirmed cases. Cases have been reported among hotel workers and
household contacts.

Outbreaks in extended families (6)
o Extended family — (Keilor Downs 2.0) 20 cases reported.
o Extended family — (North Melbourne/Brimbank) — now confirmed as linked
o North Melbourne — 30 cases reported across 10 households
o Brimbank — 12 cases reported across 2 households

e Extended family — (Coburg) 15 cases reported, including one new case reported 26 June
2020.

o Extended family — (Patterson Lakes/Lysterfield) Family outbreak with 75 cases in total.

¢ Extended family — (Truganina) Family outbreak with 76 cases in total.

o Extended family — (Roxburgh Park) Family outbreak across at least 8 households with 28
cases linked to this outbreak.

Outbreaks in residential towers

e North Melbourne and Flemington — public housing apartments have a reported total of 53

cases.
Outbreaks associated with healthcare facilities (2)
GP practice — 6 cases reported as at 21 Jun 2020, including a healthcare worker and household
contacts.

e Dental practice — 3 cases among staff reported as at 25 June 2020.

o Northern Hospital Epping Emergency Department — 2 new healthcare workers bringing the
total number of cases to 5.

Retail/Distribution centres (3)

e Retail — (Coles Chilled Distribution Centre) 6 cases reported as at 01 July 2020. This
outbreak has been linked to the North Melbourne family outbreak.

e Distribution Centre — (StarTrack-Tullamarine), 2 cases (staff members) reported as at 30
June 2020.

e Retail — (Hugo Boss store) 3 cases reported as at 30 June 2020, including 2 new cases
reported in the past 24 hours.

Schools (>7)
e Various rting cases among teachers and
students. ransmission has been reported.

e Schools — (Ascot Vale Primary School) outbreak with 2 cases in total.
e Schools — (Albanvale Primary Scho i ses in total, with 5 of the new
cases in the past 24 hours includin and a close contact.
e Schools — (Al Tagwa College) outbreak with 77 cases in total.
e Schools — Springside Primary School outbreak with 3 cases in total.
Residential care (2)
e Aged care facility — 2 cases have been reported from separate ACFs.
Social Gathering (2)
e Social gathering — (Wollert) 17 cases have been reported, with cases linked to school and
fast food outlets.
o Social gathering — (Deer Park) 12 cases have been reported.

OFFICIAL - Sensitive Page 2 of 8
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The Hon. Greg Hunt, MP
Minister for Health

Senator the Hon Richard Colbeck

Minister for Aged Care and Senior Australians
Minister for Youth and Sport

13 July 2020

Victorian aged care workers urged to wear face masks

Aged care staff who work in residential facilities or provide home care support across
Victoria’s lock down zones will be required to wear surgical masks following
recommendations from the Australian Health Protection Principal Committee (AHPPC).

The latest advice for aged care workers is in addition to all other infection control and staff
screening measures already in place across the sector to help prevent the spread of COVID-19.

Minister for Health, Greg Hunt and Minister for Aged Care and Senior Australians,
Richard Colbeck, today said personal protective equipment (PPE) such as masks, would be
vital in preventing the introduction of COVID-19 to senior Australians receiving aged care as
well as providing protection for carers.

An additional four million masks will be made available to aged care and home care providers
in the areas with restrictions including Greater Melbourne and Mitchell Shires.

This will immediately assist around 449 residential aged care facilities and 425 home care
providers, with a total of 60,427 aged care recipients in these services.

This is in addition to the one million masks made available to primary care workers announced
last week.

“The Australian Government has worked very hard to ensure there is a sufficient supply of
PPE, including masks, in the National Medical Stockpile (NMS) to ensure our heath care
workers, and those working in aged care, can access them,” Minister Hunt said.

Since late March, more than 295 million masks, more than four million gowns, more than
41 million gloves, and more than five million goggles and face shields have been received into

Media inquiries: Minister Hunt | James Perrin | 0447 534 427

Minister Colbeck | Aaron Langmaid | 0456 889 018
Authorised by Greg Hunt, MP, Victoria
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the NMS. Substantial amounts of PPE, including additional masks, will continue to arrive over
the coming weeks and months.

Additionally, Minister Colbeck said further targeted testing will be conducted on all aged care
residents and staff in facilities in the affected areas.

Other support measures include:

e Deployment of clinical first responders direct to facilities where an outbreak has been
identified;

e Immediate access to emergency response teams if there is a significant outbreak; and

o Access to a surge workforce, to help providers if they’re unable to fill critical skills
because of infection or staff have to self-isolate.

The Aged Care Quality Safety Commission will continue to conduct site visits where concerns
are raised, including in the Melbourne metropolitan area.

The Federal Government is also providing advice to services around screening people entering
residential aged care facilities, particularly in hotspot areas.

Minister Colbeck said more than 1.35 million items of PPE had already been supplied to
Victorian aged care services since late February 2020.

A large deployment of up to 250,000 surgical masks, 250,000 gowns, 250,000 face
shields/goggles and supplies of hand sanitizer is currently underway for services in these areas.

“With the current surge in COVID-19 cases in Melbourne, there has been a particular emphasis
on ensuring additional PPE has been sent to Victoria to ensure aged care workers in that state
have access to such equipment,” Minister Colbeck said.

PPE is the last line of defence — preventing the introduction of coronavirus into aged care
services and protecting our older Australians.

“We need everyone to continue to practise good hygiene and follow limits to public gatherings
including keeping 1.5 metres of distance,” Minister Colbeck said.

“If you have any symptoms of COVID-19, stay at home and get tested.”

Aged care providers in Melbourne and Mitchell Shire can contact
AgedCareCOVIDPPE@health.gov.au to request masks for in home and residential aged care
workers delivering close personal care and clinical care, and other PPE like gloves and gowns
to aged care services with a potential or confirmed COVID-19 outbreak.

Media inquiries: Minister Hunt | James Perrin | 0447 534 427

Minister Colbeck | Aaron Langmaid | 0456 889 018
Authorised by Greg Hunt, MP, Victoria
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Estimating temporal variation in transmission of COVID-19 and physical
distancing behaviour in Australia

Report submitted to CDNA/AHPPC 15 July 2020

Key messages

FEstimates of changes in physical distancing behaviour

Estimates of current epidemic activity

Forecasts of the daily number of new local cases
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Estimating trends in distancing behaviour

To investigate the impact of distancing measures on SARS-CoV-2 transmission, we distinguish
between two types of distancing behaviour: 1) macro-distancing i.e., reduction in the rate of
non-household contacts; and 2) micro-distancing i.e., reduction in transmission probability per
non-household contact.

We used data from nationwide surveys to estimate trends in specific macro-distancing (aver-
age daily number of non-household contacts) and micro-distancing (proportion of the population
always keeping 1.5m physical distance from non-household contacts) behaviours over time. We
used these survey data to infer state-level trends in macro- and micro-distancing behaviour over

time, with additional information drawn from trends in mobility data.

Results

Table 1: Left columns: estimates of the average daily number of non-household contacts (macro-
distancing) at peak adherence on around 12 April and as of 13 July for each state/territory.
Right columns: estimates of self-reported adherence to the 1.5m rule (micro-distancing) at peak
adherence on around 8 April and as of 13 July for each state/territory.

Non-household contacts Adherence to 1.5m rule
Peak [90% Crl] 13 July [90% Crl]  Peak [90% Crl] 13 July [90% CrI]

State

2.7 [2.5,2.9] 4.3 [4.1,4.5] 63.1% [61.4,65.0] 41.5% [36.7,46.9

These state-level macro- and micro-distancing trends were then used in the model of Req to
inform the reduction in non-household transmission rates (Figures S4 and S5).
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Population mobility analysis

A number of data streams provide information on mobility before and in response to COVID-19
across Australian states/territories. Fach of these data streams represents a different aspect
of population mobility, but they show some common trends reflecting underlying changes
in behaviour. We use a latent variable statistical model to simultaneously analyse these data
streams and quantify these underlying behavioural variables.
The model detects a decline in the physical distancing varia

101X &

ble over time

(i.e., increasing
9 % A :

( ese measures /s

since the date of peak adhere

The largest reductions in the impacts of physical distancing are evident in mobility data
streams for lower transmission risk activities, such as time at parks. There is also a clear reduc-
tion in data streams representing higher-risk activities, such as time at workplaces. However,
these mobility data do not indicate whether the increase in higher transmission risk activities
is mitigated by other behaviours that are not measured by these metrics such as reducing
contacts and adherence to the 4m? rule. In other words, while changes in these mobility data
streams are useful for detecting changes in macro-distancing behaviour, they do not capture
changes in micro-distancing behaviour.

Plots of each data stream and our model fits for each state and territory are shown in the
Appendix (Figures S7-512)



Figure 1: Estimated trends in macro-distancing behaviour, i.e., reduction in the daily rate of
non-household contacts, in each state/territory (dark purple ribbons = 50% credible intervals;
light purple ribbons = 90% credible intervals). Estimates are informed by state-level data from
two surveys conducted by the national modelling group in early April and early May, and six
BETA surveys conducted weekly from late May to early July (indicated by the black lines and
grey rectangles), and an assumed pre-COVID-19 daily rate of 10.7 non-household contacts taken
from previous studies. The width of the grey boxes corresponds o the duration of each survey
wave (around 4 days) and the green ticks indicate the dates that public holidays coincided
with survey waves (when people tend to stay home, biasing down the number of non-household
contacts reported on those days). Note that the apparent increase in contacts in the second
survey in Tas and WA is a statistical artefact due to the small sample sizes (21 in Tas, 100 in
WA) which happen to contain two respondents reporting 1004 contacts. In general, estimates
depicted by the grey rectangles are very sensitive to individuals with high numbers of contacts.
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Figure 2: Estimated trends in micro-distancing behaviour, i.e. reduction in transmission prob-
ability per non-household contact, in each state/territory (dark purple ribbons = 50% credible
intervals; light purple ribbons = 90% credible intervals). Estimates are informed by state-level
data from 15 nationwide surveys conducted weekly by BETA from late March to early July
(indicated by the black lines and grey boxes). The width of the grey boxes corresponds to the

duration of each survey wave (around 4 days).
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ure 3: Percentage change compared to a pre-COVID-19 baseline of three key mobility data
cams in each Australian st and territory up to 13 July. Solid vertical lines give the dates
restriction of gatherings to 500 people or fewer; closure of
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Figure 4: Percentage change compared to a pre-COVID-19 baseline of a number of key mobility
data streams in Victoria. Solid vertical lines give the dates of three physical distancing measures:
restriction of gatherings to 500 people or fewer; closure of bars, restaurants, and cafes; restriction
of gatherings to 2 people or fewer. The dashed vertical line marks the most recent date for which
some mobility data are available. Purple dots in each panel are data stream values (percentage

change on baseline). Solid lines and grey shaded regions are the posterior mean and 95% credible

interval estimated by our model of the latent behavioural factors driving each data stream.
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LGA-level population mobility analysis for Victoria
Overview

facebook provide access to several aggregated and anonymised data sets on mobility for hu
manitarian use via their Data for Good program (https://dataforgood.fb.com). To preserve
privacy, data are aggregated to the level of map tiles (which range in size from 0.6 km? to 4
km?) or administrative regions (corresponding to Local Government Areas), and data are not
provided for any tiles or regions containing a small number of users (10 to 300, depending on
the data set). Here we use a movement range data set which records the proportion of Facebook

users who “stay put” over the course of a day (24 hour period) aggregated by LGA.

Results




Figure 5: Proportion of Facebook users who “stayed put” each day between Saturday 29 Febru
ary 2020 and Sunday 12 July 2020 (the latest date at which data are available). Each line
represents a single Victorian LGA. Blues lines are LGAs where “Stay at Home” advice is active
in response to the June outbreak (thick blue line = median value). Orange lines are all other
Victorian LGAs (thick orange line = median value). Grey vertical bars indicate weekend and
Victorian public holidays. Red and green dotted vertical lines indicate the timing of government

announcements increasing or decreasing (respectively) restrictions on movement and gatherings.

10



386

Estimating local transmission potential

We separately model local to local transmission (Figure 9) and import to local transmission for
each state/territory using two components:

l. the average state-level trend in R.g driven by population-wide interventions (specifi-
cally changes in macro- and micro-distancing behaviour, surveillance measures, and quar-

antine of overseas arrivals);

2. short-term fluctuations in Ry in each state/territory to capture stochastic dynamics

of transmission, such as clusters of cases and short periods of low transmission.

Component 1 reflects the average local transmission potential at state level (Figure 7), and
Component 2 captures transmission within the sub-populations that have the most active cases
at a given point in time (Figure 6). Component 2 is therefore useful for estimating the specific

(heightened) transmission among clusters of cases in high-transmission environments such
as in healthcare workers in Tasmania and in meat processing workers in Victoria but does

not reflect changes in state-wide transmission potential (Figure 8).

Note that Component 1 for local to local transmission incorporates the impact of improve-
ments in surveillance on transmission rates. Using data on the number of days from symptom
onset to testing for cases, we estimate the proportion of cases that are tested (and thus advised
to isolate) by each day post-infection. We quantify how these times-to-detection have changed
over time, and therefore how earlier isolation of cases due to improvements in contact tracing
and clinical screening has reduced statewide Reg for local to local transmission (Figure S3).

Interpretation

Where there is epidemic activity, local transmission potential of active cases (Component 1&2)
is to be interpreted as the effective reproduction number, R.g. In the absence of epidemic

activity, Component 1¢&
given member of the population if they were to become infectious. In contrast, Component 1

;2 represents the expected amount of onward transmission from any

represents the average of this over the state population, indicating the potential for the virus,
if it were present, to establish and maintain community transmission (> 1) or otherwise (< 1).

Note that Component 1&2 can be higher or lower than the estimate of Component 1. In
the increasing phase of a localised outbreak, it will be higher than Component 1. In the
decreasing phase of a localised outhreak, Component 1&2 will be lower than Component 1 due
to public health interventions, local depletion of susceptibles and/or other transmission factors
that decrease the number of offspring from active cases associated with the cluster compared
to that from other cases in the community.

Results




Table 2: Estimates of local transmission potential [90% credible intervals| resulting from Com-
ponent 1 (state-wide) and Component 1&2 (current active cases only) by state/territory. The
total number of observed local cases with a symptom onset date recorded (or inferred) to be
recorded from 29 June-13 July inclusive (i.e., past 14 days) is also shown, indicative of the
number of local active cases.

Local-to-local transmission potential
State-wide Current active cases only [.ocal cases

State 90% Crl P(Reg > 1 Rei [90% Crl]  P(Rog > 1) 13 July

,;)t,?gg

29 June

12



Figure 6: Depiction of the relationship between R.gy analysis components. TTD = time from

symptom onset to detection.




Figure 7: Estimate of local transmission potential averaged over state/territory population

(Component 1); .e., removing short-term variation due to clusters (Component 2). Light green
ribbon=90% credible interval; dark green ribbon = 50% credible interval. Estimates are made
up to 12 July, based on cases with inferred infection dates up to and including 8 July. Solid

grey vertical lines indicate key dates of implementation of various physical distancing policies.

This includes the combined effect of macro- and micro-distancing behaviours and surveillance
measures.

off COMponent



Figure 8: Deviation of transmission potential in local active cases (e.g., clusters) from state-
level local transmission potential (Component 2) for each state/territory (light pink ribbon=90%
credible interval; dark pink ribbon = 50% credible interval. Estimates are made up to 12 July
based on cases with inferred infection dates up to and including 8 July (due to a delay from
infection to reporting, the trend in estimates after 12 July reflects the average range of deviations
for that state, indicated by the grey shading). Solid grey vertical lines indicate key dates of

implementation of various physical distancing policies.

Deviation



Figure 9: Estimate of average local transmission potential of active cases (Component 1&2)
for each state/territory (light green ribbon=90% credible interval; dark green ribbon 50%
credible interval). Estimates are made up to 12 July based on cases with inferred infection dates
up to and including 8 July (due to a delay from infection to reporting, the trend in estimates
after 12 July is inferred from mobility data, indicated by the grey shading). Solid grey vertical
lines indicate key dates of implementation of various physical distancing policies. Black dotted
line indicates the target value of 1 for the effective reproduction number required for control.
Where there is epidemic activity, this quantity may be interpreted as the effective reproduction
number, R.g. In the absence of epidemic activity, this quantity reflects the ability for the virus,
if it were present, to establish and maintain community transmission (> 1) or otherwise (< 1).

oft fTrom locally-acquired cases
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Forecasts of the daily number of new confirmed cases in each jurisdiction

We report state-level forecasts of the daily number of new confirmed cases cases up to 10
August— synthesised from three independent models (known as an ‘ensemble forecast’). En-
semble forecasts are more accurate than any individual forecast alone — hiases and variances in
each model that result from different modelling choices balance against each other to improve
predictions. Hence, ensemble forecasts tend to produce improved estimates of both the central
values, as well as improved estimates of the plausible yet unlikely forecasts (uncertainty). Here,
the ensemble has been generated by equally weighting the forecasts from each model. In future
weeks, we will continue to improve the ensemble performance by updating the weights for each
model based on their past-performance. A brief description of each method incorporated in the

ensemble is given below:

e SEEIIR Forecast: Our existing forecasting model previously presented to CDNA and
AHPPC — a stochastic susceptible-exposed-infectious-recovered (SEEIIR) compartmen
tal model that incorporates changes in local transmission potential via the estimated time-
varying effective reproduction number (as shown in Figure 9). Details can be found in
our technical report at: https://wuw.doherty.edu.au/about/reports-publications.

e Probabilistic Forecast: A stochastic epidemic model that accounts for the number of
imported-, symptomatic- and asymptomatic-cases over time. This model estimates the
effective reproduction number corresponding to local and imported cases, and incorporates
mobility data to infer the effect of macro-distancing behaviour. This model captures
variation in the number and timing of new infections via probability distributions. The
parameters that govern these distributions are inferred from the case and mobility data
(e.g., mean number of imported cases).

e Time-Series Forecast: A time-series model that does not account for disease transmis-
sion dynamics, but rather uses recent daily case counts to forecast cases into the future.
Parameters of this ‘autoregressive’ model are estimated using global data accessible via
the Johns Hopkins COVID-19 repository. Case counts from a specific time window prior
to the forecasting date (the present) are used for model calibration. The number of days
within this time window is chosen to optimise projections for Australia data.

The SEEIIR and Probabilistic Forecasts explicitly incorporate dynamics of disease trans
mission and the impact of public health measures on transmission over time via Reg. 'T'he
Time-Series Forecast does not explicitly incorporate either of these factors. The Time-Series
Forecast is expected to accurately forecast new daily case numbers over a shorter time period,
whereas disease-specific models are anticipated to provide more accurate forecasts several weeks
into the future. All forecasts assume that current public health measures will remain in place
and that public adherence to these measures will be counsistent into the future.

Results







Forecasts of the daily number of new local cases for each state/territory

Figure 10: Time series of new daily local cases of COVID-19 estimated from the forecasting
ensemble model for each jurisdiction (50-90% confidence intervals coloured in progressively
lighter blue shading) from 13 July to 10 August. The observed daily counts of locally acquired
cases are also plotted by date of symptom onset (grey bars). Recent case counts are inferred to

adjust for reporting delays (black dots).
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Figure 11: Time series of new daily local cases of COVID-19 estimated in Victoria from the
forecasting ensemble model (50-90% confidence intervals coloured in progressively lighter blue

(z.e., zoomed in on lower projected cases counts). Recent case counts are inferred to adjust for
reporting delays (black dots). Note: inferring the number of cases when case numbers is small
is uncertain. Furthermore, the influence of any single data point on our estimates of R and
forecasts is minimal.
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Figure 12: Time series of new daily local cases of COVID-19 estimated in New South Wales

from the forecasting ensemble model (50-90% confidence intervals coloured in progressively
lighter blue shading) from 13 July to 10 August. Recent case counts are inferred to adjust for

reporting delays (black dots). Note: inferring the number of cas

ss when case numbers is small
is uncertain. Furthermore, the influence of any single data point on our estimates of R.g and
forecasts is minimal.




Supplementary Appendix

For methodological details on the mobility, R.g analyses, and forecasting analyses please refer
O o8 (r} (= »

to our most recent Technical Report (15 May 2020) available at the following link:

https://www.doherty.edu.au/about/reports—publications

Supplement to estimating trends in distancing behaviour







Supplementary figures

eas

Figure S1: Time series of new daily confirmed cases of COVID-19 in Australia (purple = overs
acquired, blue = locally acquired, green = unknown) from 14 February to 5 July 2020. Plotted

by recorded or inferred date of symptom onset.




Figure S2: Time series of nmew daily confirmed cases of COVID-19 in each Australian
state/territory (purple = overseas acquired, blue = locally acquired, green = unknown) from
14 February to 5 July 2020. Plotted by recorded or inferred date of symptom onset. Note that

y-axis scales differ between states/territories.
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Figure S3: Estimated trend in time from symptom onset to detection for locally-acquired cases
(black ribbon = median estimate; yellow ribbons = 90% credible intervals; black dots = time-
to-detection of each case). Note that we will continue to review how this trend is estimated,
given changes in testing strategies, particularly noting the increasing use of serological assays

for case ascertainment.
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Figure S4: Hstimate of average state-level trend in local transmission potential, if we assume
that only ‘macro-distancing’ behaviour had changed and not ‘micro-distancing’ behaviour or
time-to-detection, for each state/territory (light blue ribbon = 90%

% credible interval; dark blue
ribbon 50% credible interval). Estimates are made up to 12 July, based on cases with

inferred infection dates up to and including 8 July. Solid grey vertical lines indicate key dates

of implementation of various physical distancing policies. Black dotted line indicates the target
value of 1 for the effective reproduction number required for control.

Resf cOMponent
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Figure S5: Estimate of average state-level trend in local transmission potential, if we assume
that only ‘micro-distancing’ behaviour had changed and not ‘macro-distancing’ behaviour or
time-to-detection, for each state/territory (light purple ribbon = 90% credible interval; dark

purple ribbon = 50% credible interval). Estimates are made up to 12 July, based on cases with

inferred infection dates up to and including 8 July. Solid grey vertical lines indicate key dates
of implementation of various physical distancing policies. Black dotted line indicates the target
value of 1 for the effective reproduction number required for control.

Re# component
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LGA-level spatial analysis of active cases and importation risk

e We conducted an LG A-level analysis of the spatial distribution of active cases and relative
importation risk from LGAs with active cases (source LGAs) into LGAs without active

cases (non-source) in Victoria and

e Preliminary results are shown in Figures 13 and 14 below.
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Estimating trends in distancing behaviour

To investigate the impact of distancing measures on SARS-CoV-2 transmission, we distinguish
between two types of distancing behaviour: 1) macro-distancing i.e., reduction in the rate of
non-household contacts; and 2) micro-distancing ¢.e., reduction in transmission probability per
non-household contact.

We used data from nationwide surveys to estimate trends in specific macro-distancing (aver-
age daily number of non-household contacts) and micro-distancing (proportion of the population

\

always keeping 1.5m physical distance from non-household contacts) behaviours over time. We
used these survey data to infer state-level trends in macro- and micro-distancing behaviour over

time, with additional information drawn from trends in mobility data.

Results

Table 1: Left columns: estimates of the average daily number of non-household contacts (macro-
distancing) at peak adherence on around 12 April and as of 18 July for each state/territory.
Right columns: estimates of self-reported adherence to the 1.5m rule (micro-distancing) at peak
adherence on around 10 April and as of 18 July for each state/territory.

Non-household contacts Adherence to 1.5m rule

State Peak [90% Crl] 18 July [90% Crl Peak [90% Crl] 18 July [90% CrI]

These state-level macro- and micro-distancing trends were then used in the model of Reg to
inform the reduction in non-household transmission rates (Figures S4 and S5).
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Population mobility analysis

A number of data streams provide information on mobility before and in response to COVID-19
across Australian states/territories. Each of these data streams represents a different aspect
of population mobility, but they show some common trends reflecting underlying changes
in behaviour. We use a latent variable statistical model to simultaneously analyse these data

streams and quantify these underlying behavioural variables.

The largest reductions in the impacts of physical distancing are evident in mobility data
streams for lower transmission risk activities, such as time at parks. There is also a clear reduc-
tion in data streams representing higher-risk activities, such as time at workplaces. However,
these mobility data do not indicate whether the increase in higher transmission risk activities
is mitigated by other behaviours that are not measured by these metrics — such as reducing
contacts and adherence to the 4m? rule. In other words, while changes in these mobility data
streams are useful for detecting changes in macro-distancing behaviour, they do not capture
changes in micro-distancing behaviour.

Plots of each data stream and our model fits for each state and territory are shown in the
Appendix (Figures S7-S12)



Figure 1: Estimated trends in macro-distancing behaviour, i.e., reduction in the daily rate of
non-household contacts, in each state/territory (dark purple ribbons = 50% credible intervals

;
light purple ribbons = 90% credible intervals). Estimates are informed by state-level data from
two surveys conducted by the national modelling group in early April and early May, and seven
BETA surveys conducted weekly from late May up to mid-July (indicated by the black lines
and grey rectangles), and an assumed pre-COVID-19 daily rate of 10.7 non-household contacts
taken from previous studies. The width of the grey boxes corresponds to the duration of each
survey wave (around 4 days) and the green ticks indicate the dates that public holidays coincided
with survey waves (when people tend to stay home, biasing down the number of non-household
contacts reported on those days). Note that the apparent increase in contacts in a number
of surveys in Tas and WA are statistical artefacts due to small sample sizes which happen to

contain one or two respondents reporting 100+ contacts. In general, estimates depicted by the
grey rectangles are very sensitive to individuals with high numbers of contacts.

Estimated mean number of non-household contacts per day




igure 2: Estimated trends in micro-distancing behaviour, 7.e. reduction in transmission prob-
ability per non-household contact, in each state/territory (dark purple ribbons = 50% credible
intervals; light purple ribbons = 90% credible intervals). Estimates are informed by state-level
data from 16 nationwide surveys conducted weekly by BETA from late March up to mid-July
(indicated by the black lines and grey boxes). The width of the grey boxes corresponds to the

duration of each survey wave (around 4 days).

m distance

Estimate of percentage always’ keeping



Figure 3: Percentage change compared to a pre-COVID-19 baseline of three key mobility data
state and territory up to 18 July. Solid vertical lines give the dates

ion of gatherings to 500 people or fewer; closure of

bars, restaur and cafes; restriction of gatherings to 2 people or fewer. The dashed vertical
line 1 ¢s 18 July, the most recent date for which some mobility data are available. Purple
dots in each panel are : hange on baseline). Solid lines and grey
shaded regions are the terior mean and 95% credible interval estimated by our model of the
latent behaviours driving each data stream. Plots of each data stream and our model fits for

each state and territor) own in the Appendix (Figures S7-S12).

Google: time at parks Apple: directions for driving Google: time at transit stations




Figure 4: Percentage change compared to a pre-COVID-19 baseline of a number of key mobility
data streams in Victoria. Solid vertical lines give the dates of three physical distancing measures:
restriction of gatherings to 500 people or fewer; closure of bars, restaurants, and cafes; restriction
of gatherings to 2 people or fewer. The dashed vertical line marks the most recent date for which
some mobility data are available. Purple dots in each panel are data stream values (percentage
change on baseline). Solid lines and grey shaded regions are the posterior mean and 95% credible

interval estimated by our model of the latent behavioural factors driving each data stream.
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LGA-level population mobility analysis for Victoria
Overview

Facebook provide access to several aggregated and anonymised data sets on mobility for hu-
manitarian use via their Data for Good program (https://dataforgood.fb.com). To preserve
privacy, data are aggregated to the level of map tiles (which range in size from 0.6 kmm? to 4
km?) or administrative regions (corresponding to Local Government Areas), and data are not
provided for any tiles or regions containing a small number of users (10 to 300, depending on
the data set). Here we use a movement range data set which records the proportion of Facebook
users who “stay put” over the course of a day (24 hour period) aggregated by LGA.

Results

9



Figure 5: Proportion of Facebook users who “stayed put” each day between Saturday 29 Febru-
ary 2020 and Saturday 18 July 2020 (the latest date at which data are available). Each line
represents a single Victorian LGA. Blues lines are LGAs where “Stay at Home” advice is active
in response to the June outbreak (thick blue line = median value). Orange lines are all other
Victorian L.GAs (thick orange line = median value). Grey vertical bars indicate weekend and
Victorian public holidays. Red and green dotted vertical lines indicate the timing of government

announcements increasing or decreasing (respectively) restrictions on movement and gatherings.

10
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Estimating local transmission potential

We separately model local to local transmission (Figure 9) and import to local transmission for
b g I

each state/territory using two components:

1. the average state-level trend in R.g driven by population-wide interventions (specifi-
cally changes in macro- and micro-distancing behaviour, surveillance measures, and quar-
antine of overseas arrivals);

2. short-term fluctuations in R.q in each state/territory to capture stochastic dynamics
of transmission, such as clusters of cases and short periods of low transmission.

Component 1 reflects the average local transmission potential at state level (Figure 7), and
Component 2 captures transmission within the sub-populations that have the most active cases
ab a given point in time (Figure 6). Component 2 is therefore useful for estimating the specific
(heightened) transmission among clusters of cases in high-transmission environments such
as in healthcare workers in Tasmania and in meat processing workers in Victoria but does
not reflect changes in state-wide transmission potential (Figure 8).

Note that Component 1 for local to local transmission incorporates the impact of improve-
ments in surveillance on transmission rates. Using data on the number of days from symptom
onset to testing for cases, we estimate the proportion of cases that are tested (and thus advised
to isolate) by each day post-infection. We quantify how these times-to-detection have changed
over time, and therefore how earlier isolation of cases due to improvements in contact tracing
and clinical screening has reduced statewide Rg for local to local transmission (Figure S3).

Interpretation

Where there is epidemic activity, local transmission potential of active cases (Component 1&2)
is to be interpreted as the effective reproduction number, Reg. In the absence of epidemic
activity, Component 1&2 represents the expected amount of onward transmission from any
given member of the population if they were to become infectious. In contrast, Component 1
represents the average of this over the state population, indicating the potential for the virus,
if it were present, to establish and maintain community transmission (> 1) or otherwise (< 1).

Note that Component 1&2 can be higher or lower than the estimate of Component 1. In
the increasing phase of a localised outbreak, it will be higher than Component 1. In the
decreasing phase of a localised outbreak, Component 1&2 will be lower than Component 1 due
to public health interventions, local depletion of susceptibles and/or other transmission factors
that decrease the number of offspring from active cases associated with the cluster compared
to that from other cases in the community.

Results

11



Table 2: Estimates of local transmission potential [90% credible intervals| resulting from Com-
ponent 1 (state-wide) and Component 1&2 (current active cases only) by state/territory. The

total number of observed local cases with a symptom onset date recorded (or inferred) to be
from 6-20 July inclusive (i.e., past 14 days) is also shown, indicative of the number of local
active cases.

Local-to-local transmission potential
State-wide Current active cases only Local cases
State Reg [90% Crll P(Rug > 1) 2oii [90% Crl Dol > 5-20 Ju




Figure 6: Depiction of the relationship between Reg analysis components. TTD = time from

symptom onset to detection.




Figure 7: Estimate of local transmission potential averaged over state/territory population
(Component 1); i.e., removing short-term variation due to clusters (Component 2). Light green
ribbon=90% credible interval; dark green ribbon = 50% credible interval. Estimates are made
up to 18 July, based on cases with inferred infection dates up to and including 15 July. Solid
grey vertical lines indicate key dates of implementation of various physical distancing policies.

This includes the combined effect of macro- and micro-distancing behaviours and surveillance
measures.

Re# component

14



Figure 8: Deviation of transmission potential in local active cases (e.g., clusters) from state-
level local transmission potential (Component 2) for each state/territory (light pink ribbon=90%
credible interval; dark pink ribbon = 50% credible interval. Estimates are made up to 18 July
based on cases with inferred infection dates up to and including 15 July (due to a delay from
infection to reporting, the trend in estimates after 15 July reflects the average range of deviations
for that state, indicated by the grey shading). Solid grey vertical lines indicate key dates of

implementation of various physical distancing policies.

Deviation




Figure 9: Fstimate of average local transmission potential of active cases (Component 1&2)
for each state/territory (light green ribbon=90% credible interval; dark green ribbon = 50%
credible interval). Estimates are made up to 18 July based on cases with inferred infection dates
up to and including 15 July (due to a delay from infection to reporting, the trend in estimates
after 15 July is inferred from mobility data, indicated by the grey shading). Solid grey vertical
lines indicate key dales of implementation of various physical distancing policies. Black dotted
line indicates the target value of 1 for the effective reproduction number required for control.
Where there is epidemic activity, this quantity may be interpreted as the effective reproduction
number, R.g. In the abgence of epidemic activity, this quantity reflects the ability for the virus,
if it were present, to establish and maintain community transmission (>> 1) or otherwise (< 1).

Res from locally-acquired cases
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Forecasts of the daily number of new confirmed cases in each jurisdiction

We report state-level forecasts of the daily number of new confirmed cases cases up to 16
August— synthesised from three independent models (known as an ‘ensemble forecast’). En-
semble forecasts are more accurate than any individual forecast alone — biases and variances in
each model that result from different modelling choices balance against each other to improve
predictions. Hence, ensemble forecasts tend to produce improved estimates of both the central
values, as well as improved estimates of the plausible yet unlikely forecasts (uncertainty). Here,
the ensemble has been generated by equally weighting the forecasts from each model. In future
weeks, we will continne to improve the ensemble performance by updating the weights for each
model based on their past-performance. A brief description of each method incorporated in the
ensemble is given below:

e SEEIIR Forecast: Our existing forecasting model previously presented to CDNA and
AHPPC — a stochastic susceptible-exposed-infectious-recovered (SEEIIR) compartmen-
tal model that incorporates changes in local transmission potential via the estimated time-
varying effective reproduction number (as shown in Figure 9). Details can be found in
our technical report at: https://www.doherty.edu.au/about/reports-publications.

e Probabilistic Forecast: A stochastic epidemic model that accounts for the number of
imported-, symptomatic- and asymptomatic-cases over time. This model estimates the
effective reproduction number corresponding to local and imported cases, and incorporates
mobility data to infer the effect of macro-distancing behaviour. This model captures
variation in the number and timing of new infections via probability distributions. The
parameters that govern these distributions are inferred from the case and mobility data
(e.g., mean number of imported cases).

e Time-Series Forecast: A time-series model that does not account for disease transmis-
sion dynamics, but rather uses recent daily case counts to forecast cases into the future.
Parameters of this ‘autoregressive’ model are estimated using global data accessible via
the Johns Hopkins COVID-19 repository. Case counts from a specific time window prior
to the forecasting date (the present) are used for model calibration. The number of days
within this time window is chosen to optimise projections for Australia data.

The SEEIIR and Probabilistic Forecasts explicitly incorporate dynamics of disease trans-
mission and the impact of public health measures on transmission over time via Reg. The
Time-Series Forecast does not explicitly incorporate either of these factors. The Time-Series
Forecast is expected to accurately forecast new daily case numbers over a shorter time period,
whereas discase-specific models are anticipated to provide more accurate forecasts several weeks
into the future. All forecasts assume that current public health measures will remain in place
and that public adherence to these measures will be consistent into the future.

Results




Forecasts of the daily number of new local cases for each state/territory

Figure 10: Time series of new daily local cases of COVID-19 estimated from the forecasting
ensemble model for each jurisdiction (50-90% confidence intervals coloured in progressively
lighter blue shading) from 20 July to 16 August. The observed daily counts of locally acquired
cases are also plotted by date of symptom onset (grey bars). Recent case counts are inferred to

adjust for reporting delays (black dots).

90% 80% 70% 60% 50%
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Figure 11: Time series of new daily local cases of COVID-19 estimated in Victoria from the
forecasting ensemble model (50-90% confidence intervals coloured in progressively lighter blue
shading) from 20 July to 16 August. Note that the y-axis is truncated at 1000 daily new cases
(i.e., zoomed in on lower projected case counts). Recent case counts are inferred to adjust for

reporting delays (black dots).
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LG A-level spatial analysis of active cases and importation risk

We conducted an LGA-level analysis of the spatial distribution of active cases and relative
importation risk from LGAs with active cases (source LGAs) into LGAs without active cases
(non-source) in Victoria and New South Wales. Preliminary results are shown in Figures 13

and 14 below.

Overview of methods

21



Figure 13: Blue shading: Infectious potential of each Victorian LGA. Red shading: risk of
case importation for Victorian LG As (i.e., relative number of new infections from each ‘source’
LGA to people resident in each ‘non-source’ LGA). Infectious potential and importation risk is
estimated using cases with symptom onset dates up to and including 20 July.

22
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Supplementary Appendix

For methodological details on the mobility, R.g analyses, and forecasting analyses please refer
g J eff t g J I
to our most recent Technical Report (15 May 2020) available at the following link:

https://www.doherty.edu.au/about/reports—-publications

Supplement to estimating trends in distancing behaviour
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Supplementary figures

Figure S1: Time series of new daily confirmed cases of COVID-19 in Australia (purple = overseas
acquired, blue = locally acquired, green = unknown) from 14 February to 21 July 2020. Plotted

by recorded or inferred date of symptom onset.
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Figure S2: Time series of new daily confirmed cases of COVID-19 in each Australian
state/territory (purple = overseas acquired, blue = locally acquired, green = unknown) from
14 February to 21 July 2020. Plotted by recorded or inferred date of symptom onset. Note that

y-axis scales differ between states/territories.

[l Locally acquired [l Overseas acquired [l Unknown origin

Daily New Cases

(A3/27/30144/48/522155/619/63/717/7
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Figure S3: Estimated trend in time from symptom onset to detection for locally-acquired cases
(black ribbon = median estimate; yellow ribbons = 90% credible intervals; black dots = time
to-detection of each CEISC). Note that we will continue to review how this trend is estimated,

given changes in testing strategies, particularly noting the increasing use of serological assays

for case ascertainment.
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Figure S4: Estimate of average state-level trend in local transmission potential, if we assume
that only ‘macro-distancing’ behaviour had changed and not ‘micro-distancing’ behaviour or
time-to-detection, for each state/territory (light blue ribbon = 90% credible interval; dark blue
ribbon 50% credible interval). Estimates are made up to 18 July, based on cases with
inferred infection dates up to and including 15 July. Solid grey vertical lines indicate key dates
of implementation of various physical distancing policies. Black dotted line indicates the target

value of 1 for the effective reproduction number required for control.
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Figure S5: Estimate of average state-level trend in local transmission potential, if we assume
that only ‘micro-distancing’ behaviour had changed and not ‘macro-distancing’ behaviour or
time-to-detection, for each state/territory (light purple ribbon = 90% credible interval; dark
purple ribbon = 50% credible interval). Estimates are made up to 18 July, based on cases with
inferred infection dates up to and including 15 July. Solid grey vertical lines indicate key dates
of implementation of various physical distancing policies. Black dotted line indicates the target
value of 1 for the effective reproduction number required for control.

Res component
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Estimating temporal variation in transmission of COVID-19 and physical
distancing behaviour in Australia
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Estimates of local transmission potential

We report estimates of local transmission potential from a statistical method which allows us
to distinguish between transmission in the general population and clusters/localised outbreaks
(Figure S1).

Results

Victoria




528

Table 1: Estimates of local transmission potential [90% credible intervals| resulting from Com-
ponent 1 (state-wide) and Component 1&2 (current active cases only) by state/territory. The
total number of observed local cases with a symptom onset date recorded (or inferred) to be
from 13-27 July inclusive (i.e., past 14 days:) is also shown, indicative of the number of local
active cases.

Local-to-local transmission potential
State-wide Current aclive cases only Local cases

State Rei [90% Crl]  P(Reg > L) Ret |4S7)Al'_)% Crl] _]’(1{911 >1) 1327 July




Figure 1: Hstimate of local transmission potential averaged over state/territory population
(Component 1); i.e., removing short-term variation due to clusters (Component 2). Light green
ribbon=90% credible interval; dark green ribbon = 50% credible interval. Estimates are made
up to 26 July, based on cases with inferred infection dates up to and including 22 July. Solid
grey vertical lines indicate key dates of implementation of various physical distancing policies.
This includes the combined effect of macro- and micro-distancing behaviours and surveillance

measures.
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Figure 2: Estimate of average local transmission potential of active cases (Component 1&2)
for each state/territory (light green ribbon=90% credible interval; dark green ribbon = 50%
credible interval). Estimates are made up to 26 July based on cases with inferred infection dates
up to and including 22 July (due to a delay from infection to reporting, the trend in estimates
after 22 July is inferred from mobility data, indicated by the grey shading). Solid grey vertical
lines indicate key dates of implementation of various physical distancing policies. Black dotted
line indicates the target value of 1 for the effective reproduction number required for control.
Where there is epidemic activity, this quantity may be interpreted as the effective reproduction
number, R.g. In the absence of epidemic activity, this quantity reflects the ability for the virus,
if it were present, to establish and maintain community transmission (> 1) or otherwise (< 1).

Re from locally-acquired cases



Forecasts of the daily number of new confirmed cases in each jurisdiction

We report state-level forecasts of the daily number of new local cases up to 24 Angust synthesised
from three independent models (known as an ‘ensemble forecast’).

Results

6



Forecasts of the daily number of new local cases for each state/territory

Figure 3: Time series of new daily local cases of COVID-19 estimated from the forecasting
ensemble model for each jurisdiction (50-90% confidence intervals coloured in progressively
lighter blue shading) from 27 July to 24 August. The observed daily counts of locally acquired
cases are also plotted by date of symptom onset (grey bars). Recent case counts are inferred to

adjust for reporting delays (black dots).

90% 80% 70% 60% 50%
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Figure 4: Time series of new daily local cases of COVID-19 estimated in Victoria from the
forecasting ensemble model (50-90% confidence intervals coloured in progressively lighter blue
shading) from 27 July to 24 August. Note that the y-axis is truncated at 1000 daily new cases
(¢.e., zoomed in on lower projected case counts). Recent case counts are inferred to adjust for
reporting delays (black dots).
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Trends in distancing behaviour

We use data from nationwide surveys and mobility data from technology companies to estimate

trends in macro-distancing and micro-distancing behaviour over time.

Table 2: Lett columns: estimates of the average daily number of non-household contacts (macro-
distancing) at peak adherence on around 12 April and as of 26 July for each state/territory.
Right columns: estimates of self-reported adherence to the 1.5m rule (micro-distancing) at peak
adherence on around 10 April and as of 26 July for each state/territory.

Non-household contacts Adherence to 1.5m rule
Peak [90% CrI] 26 July [90% Crl] 90% CrlI] 26 July [90% Crl

State Peak

10



Figure 6: Fstimated trends in macro-distancing behaviour, i.e., reduction in the daily rate of
non-household contacts, in each state/territory (dark purple ribbons = 50% credible intervals;
light purple ribbons = 90% credible intervals). Estimates are informed by state-level data from
two surveys conducted by the national modelling group in early April and early May, and eight
BETA surveys conducted weekly from late May up to late July (indicated by the black lines
and grey rectangles), and an assumed pre-COVID-19 daily rate of 10.7 non-household contacts
taken from previous studies. The width of the grey boxes corresponds to the duration of each
survey wave (around 4 days) and the green ticks indicate the dates that public holidays coincided
with survey waves (when people tend to stay home, biasing down the number of non-household
contacts reported on those days). Note that the apparent increase in contacts in a number
of surveys in Tas and WA are statistical artefacts due to small sample sizes which happen to
contain one or two respondents reporting 100-+ contacts. In general, estimates depicted by the
grey rectangles are very sensitive to individuals with high numbers of contacts.

Estimated mean number of non-household contacts per day

11



Figure 7: Estimated trends in micro-distancing behaviour, i.e. reduction in transmission prob-
ability per non-household contact, in each state/territory (dark purple ribbons = 50% credible
intervals; light purple ribbons = 90% credible intervals). Estimates are informed by state-level
data from 17 nationwide surveys conducted weekly by BETA from late March up to late July
(indicated by the black lines and grey boxes). The width of the grey boxes corresponds to the

duration of each survey wave (around 4 days).

Estimate of percentage 'always’ keeping 1.5m distance



State-level trends in population mobility

We use a latent variable statistical model to simultaneously analyse multiple population mobility
data streams (publicly available from large technology companies) and quantify underlying
changes in population behaviour.

Results

L.GA-level trends in population mobility

We use a movement range data set which records the proportion of Facebook users who stay
within a 0.6 km? map tile over the course of a 24 hour period (“stay put”) aggregated by LGA.
We report the proportion of users who “stayed put” each day between Saturday 29 February
2020 and Sunday 26 July 2020 (the latest date at which data are available) for each LGA in
Victoria and New South Wales (Figure 10).

Results




Figure 8: Percentage change compared to a pre-COVID-19 baseline of three key mobility data
lian state and territory up to 26 July. Solid vertical lines give the dates

ical distancing measures: restriction of gatherings to 500 people or fewer; closure of

, and cafes; restriction of gatherings to 2 people or fewer. The dashed vertical

) July, the most recent date for which some mobility data are available. Purple

panel are data stream values (percentage change on baseline). Solid lines and g

aded regions are the posterior mean and o credible interval estimated by our model of the
latent behaviours driving each data stream. Plots of each data stre: d our model fits for

ch state and territory are shown in the Appendix (Figur
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Figure 9: Percentage change compared to a pre-COVID-19 baseline of a number of key mobility
data streams in Victoria. Solid vertical lines give the dates of implementation of five physical
distancing measures: restriction of gatherings to 500 people or fewer; closure of bars, restaurants,
and cafes; restriction of gatherings to 2 people or fewer; “Stay at Home” advice activated in
selected Melbourne postcodes; “Stay at Home” advice activated in metropolitan Melbourne and
Mitchell Shire. The dashed vertical line marks the most recent date for which some mobility
data are available. Purple dots in each panel are data stream values (percentage change on

baseline). Solid lines and grey shaded regions are the posterior mean and 95% credible interval

estimated by our model of the latent behavioural factors driving each data stream.
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Figure 10: Proportion of Facebook users who “stayed put” each day between Saturday 29
February 2020 and Sunday 26 July 2020 (the latest date at which data are available). Each line
represents a single Victorian LGA. Blues lines are LGAs where “Stay at Home” advice is active
in response to the June outbreak (thick blue line = median value). Orange lines are all other

Victorian LGAs (thick orange line = median value). Grey vertical bars indicate weekend and
Victorian public holidays. Red and green dotted vertical lines indicate the timing of government
announcements increasing or decreasing (respectively) restrictions on movement and gatherings.
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Supplementary Appendix

For full methodological details on the mobility, distancing, R.g and forecasting analyses please
refer to our most recent Technical Report (17 July 2020) available at the following link:

https://www.doherty.edu.au/about/reports—publications

Brief descriptions of each analysis and supplementary figures are also provided below.

18
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Estimating local transmission potential

We separately model local to local transmission (Figure 2) and import to local transmission for
each state/territory using two components:

1. the average state-level trend in R.g driven by population-wide interventions (specifi-
cally changes in macro- and micro-distancing behaviour, surveillance measures, and quar-
antine of overseas arrivals);

2. short-term fluctuations in R.g in each state/territory to capture stochastic dynamics
of transmission, such as clusters of cases and short periods of low transmission.

Component 1 reflects the average local transmission potential at state level (Figure 1), and
Component 2 captures transmission within the sub-populations that have the most active cases
at a given point in time (Figure S1). Component 2 is therefore useful for estimating the specific
(heightened) transmission among clusters of cases in high-transmission environments — such
as in healthcare workers in Tasmania and in meat processing workers in Victoria — but does
not reflect changes in state-wide transmission potential (Figure S5).

Note that Component 1 for local to local transmission incorporates the impact of improve-
ments in surveillance on transmission rates. Using data on the number of days from symptom
onset to testing for cases, we estimate the proportion of cases that are tested (and thus advised
to isolate) by each day post-infection. We quantify how these times-to-detection have changed
over time, and therefore how earlier isolation of cases due to improvements in contact tracing
and clinical screening has reduced statewide Ro for local to local transmission (Figure S2).

Interpretation

Where there is epidemic activity, local transmission potential of active cases (Component 1&2)
is to be interpreted as the effective reproduction number, Reg. In the absence of epidemic
activity, Component 1&2 represents the expected amount of onward transmission from any
given member of the population if they were to become infectious. In contrast, Component 1
represents the average of this over the state population, indicating the potential for the virus,
if it were present, to establish and maintain community transmission (> 1) or otherwise (< 1).

Note that Component 1&2 can be higher or lower than the estimate of Component 1. In
the increasing phase of a localised outbreak, it will be higher than Component 1. In the
decreasing phase of a localised outbreak, Component 1&2 will be lower than Component 1 due
to public health interventions, local depletion of susceptibles and/or other transmission factors
that decrease the number of offspring from active cases associated with the cluster compared
to that from other cases in the community.
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Figure 51: Depiction of the relationship between R.g analysis components. TTD = time from

symptom onset to detection.

Figure 52: Estimated trend in time from symptom onset to detection for locally-acquired cases
(black ribbon = median estimate; yellow ribbons = 90% credible intervals; black dots = time-
to-detection of each case). Note that we will continue to review how this trend is estimated,
given changes in testing strategies, particularly noting the increasing use of serological assays

for case ascertainment.




Figure S3: Estimate of average state-level trend in local transmission potential, if we assume

that only ‘macro-distancing’ behaviour had changed and not ‘micro-distancing’ behaviour or

time-to-detection, for each state/territory (light blue ribbon = 90% credible interval; dark blue
ribbon = 50% credible interval). Estimates are made up to 26 July, based on cases with

inferred infection dates up to and including 22 July. Solid grey vertical lines indicate key dates
of implementation of various physical distancing policies. Black dotted line indicates the target

value of 1 for the effective reproduction number required for control.
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Figure S4: Estimate of average state-level trend in local transmission potential, if we assume
that only ‘micro-distancing’ behaviour had changed and not ‘macro-distancing’ behaviour or
time-to-detection, for each state/territory (light purple ribbon = 90% credible interval; dark
purple ribbon = 50% credible interval). Estimates are made up to 26 July, based on cases with
22 July. Solid grey vertical lines indicate key dates

inferred infection dates up to and including
of implementation of various physical distancing policies. Black dotted line indicates the target

value of 1 for the effective reproduction number required for control.




Figure S5: Deviation of transmission potential in local active cases (e.g., clusters) from state-
level local transmission potential (Component 2) for each state/territory (light pink ribbon=90%
credible interval; dark pink ribbon = 50% credible interval. Estimates are made up to 26 July
based on cases with inferred infection dates up to and including 22 July (due to a delay from
infection to reporting, the trend in estimates after 22 July reflects the average range of deviations

for that state, indicated by the grey shading). Solid grey vertical lines indicate key dates of

implementation of various physical distancing policies.
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Forecasts of the daily number of new confirmed cases in each jurisdiction

We report state-level forecasts of the daily number of new confirmed cases cases up to 24
August— synthesised from three independent models (known as an ‘ensemble forecast’). En-
semble forecasts are more accurate than any individual forecast alone — biases and variances in
each model that result from different modelling choices balance against each other to improve
predictions. Hence, ensemble forecasts tend to produce improved estimates of both the central
values, as well as improved estimates of the plausible yet unlikely forecasts (uncertainty). Here,
the ensemble has been generated by equally weighting the forecasts from each model. In future
weeks, we will continue to improve the ensemble performance by updating the weights for each
model based on their past-performance. A brief description of each method incorporated in the
ensemble is given below:

e SEEIIR Forecast: A stochastic susceptible-exposed-infectious-recovered (SEEIIR) com-
partmental model that incorporates changes in local transmission potential via the esti-
mated time-varying effective reproduction number (as shown in Figure 2).

e Probabilistic Forecast: A stochastic epidemic model that accounts for the number of
imported-, symptomatic- and asymptomatic-cases over time. This model estimates the
effective reproduction number corresponding to local and imported cases, and incorporates
mobility data to infer the effect of macro-distancing behaviour. This model captures
variation in the number and timing of new infections via probability distributions. The
parameters that govern these distributions are inferred from the case and mobility data
(e.g., mean number of imported cases).

e Time-Series Forecast: A time-series model that does not account for disease transmis-
sion dynamics, but rather uses recent daily case counts to forecast cases into the future.
Parameters of this ‘autoregressive’ model are estimated using global data accessible via
the Johns Hopkins COVID-19 repository. Case counts from a specific time window prior
to the forecasting date (the present) are used for model calibration. The number of days
within this time window is chosen to optimise projections for Australia data.

The SEEIIR and Probabilistic Forecasts explicitly incorporate dynamics of disease trans-
mission and the impact of public health measures on transmission over time via Reg. The
Time-Series Forecast does not explicitly incorporate either of these factors. The Time-Series
Forecast is expected to accurately forecast new daily case numbers over a shorter time period,
whereas disease-specific models are anticipated to provide more accurate forecasts several weeks
into the future. All forecasts assume that current public health measures will remain in place
and that public adherence to these measures will be consistent into the future.
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Estimating trends in distancing behaviour
Overview

To investigate the impact of distancing measures on SARS-CoV-2 transmission, we distinguish
between two types of distancing behaviour: 1) macro-distancing i.e., reduction in the rate of

non-household contacts; and 2) micro-distancing 4.e., reduction in transmission probability per

non-household contact.

We used data from nationwide surveys to estimate trends in specific macro-distancing (aver-
age daily number of non-household contacts) and micro-distancing (proportion of the population
always keeping 1.5m physical distance from non-household contacts) behaviours over time. We
used these survey data to infer state-level trends in macro- and micro-distancing behaviour over

time, with additional information drawn from trends in mobility data.
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the population simultaneously adopted both macro- and micro-distancing behaviours around
the times that restrictions were implemented. The behavioural survey data was then used
to infer the date of peak micro-distancing behaviour (assumed to be the same in all states),
the proportion of the population adopting micro-distancing behaviour, and the rate at which
micro-distancing behaviour is waning from that peak in each state.

Incorporating estimated changes in distancing behaviour in the model of R.g

These state-level macro-distancing (Figure S3) and micro-distancing (Figure S4) trends were
then used in the model of R to inform the reduction in non-household transmission rates.
Since the macro-distancing trend is calibrated against the number of non-household contacts,
the rate of non-household transmission scales directly with this inferred trend. The probability
of transmission per non-household contact is assumed to be proportional to the fraction of survey
participants who report that they always maintain 1.5m physical distance from non-household
contacts. The constant of proportionality is estimated in the R.g model.

The estimated rate of waning of micro-distancing is sensitive to the metric used. If a different
metric of micro-distancing (e.g., the fraction of respondents practicing good hand hygiene) were
used, this might affect the inferred rate of waning of micro-distancing behaviour, and therefore
increasing Reg.

Population mobility analysis

A number of data streans (publicly available from large technology companies) provide infor-
mation on mobility before and in response to COVID-19 across Australian states/territories.
Each of these data streams represents a different aspect of population mobility, but they show
some common trends — reflecting underlying changes in behaviour. We use a latent variable
statistical model to simultaneously analyse these data streams and quantify these underlying
behavioural variables.

While changes in these mobility data streams are useful for detecting changes in “macro-
distancing” behaviour, they do not capture changes in “micro-distancing” behaviour. For ex-
ample, mobility data may indicate that people are spending more time in parks or at transit
stations, but those data do not provide insight into the number of encounters an individual
makes at those locations, nor the nature of those contacts (how long they were, whether there
was physical contact, whether the 1.5m physical distancing rule applied, etc).

LGA-level population mobility analysis

We performed an LGA-level analysis of population mobility data from Victoria and New South
Wales.

Facebook provide access to several aggregated and anonymised data sets on mobility for hu-
manitarian use via their Data for Good program (https://dataforgood.fb.com). To preserve
privacy, data are aggregated to the level of map tiles (which range in size from 0.6 km? to 4
km?) or administrative regions (corresponding to Local Government Areas), and data are not
provided for any tiles or regions containing a small number of users (10 to 300, depending on
the data set). Here we use a movement range data set which records the proportion of Facebook
users who “stay put” over the course of a day (24 hour period) aggregated by LGA.
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Supplementary figures
Figure S6: Time series of new daily confirmed cases of COVID-19 in each Australian
state/territory (purple = overseas acquired, blue = locally acquired, green = unknown) from
14 February to 27 July 2020. Plotted by recorded or inferred date of symptom onset. Note that

y-axis scales differ between states/territories.
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5 Autealisicoverndicnt Australian Health Protection Principal Committee

v
* Department of Health

Australian Health Protection Principal Committee (AHPPC) Statement on positive
coronavirus test in person who attended protest in Victoria

The Australian Health Protection Principal Committee (AHPPC) noted the positive coronavirus
test in a person who attended the large protest in Victoria last week. It will take some days to
determine whether other people have been infected. AHPPC noted Victoria’s advice that a
significant investigation to determine the source of the infection and identify close contacts
is underway.

AHPPC emphasises once more the very high risk environment of a protest, with large numbers
of people closely gathering and challenges in identifying all contacts. AHPPC again urges the
Australian community to not participate in mass gatherings.

Anyone who attends protests must be vigilant and ensure they get tested if they develop any
symptoms. Anyone who is feeling unwell or with symptoms should stay home. It is particularly
important to avoid any interaction with people who are at greater risk of severe illness from
COVID-19. Currently there is no requirement for people who attended the Melbourne protest
or other protests to quarantine or be tested if they remain well (unless they have been
identified as a close contact).

Situations like this are a reminder of how important it is for everyone to continue to take
steps to protect themselves from COVID-19. This includes practising good hand and
respiratory hygiene, staying 1.5m away from other people, staying home when sick, and
getting tested if they have cold or flu like symptoms. AHPPC also reinforces the importance
of downloading the COVIDSafe app to help public health authorities find people exposed to
the virus quickly.
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