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National or regional?

Behaviour or regulated?

" Rijksoverheid

Regionale maatregelen tegen het coronavirus

Het gaat niet goed met het coronavirus in ons land. In de regio’s waar het aantal
besmettingen het snelst toeneemt, worden aanvullende maatregelen genomen.

In welke resl:'sse'dendeze Horeca Samenkomsten
In deze regio’s geldt extra: In deze regio’s geldt extra:
+ Amsterdam-Amstelland .
+ Haaglanden @ Vanaf 9.00 uur ‘s nachts sy Geengezelschappenvan
geen nieuwe bezoekers. meerdan 50 personen,

+ Hollands Midden
+ Kennemerland

zowel binnen als buiten.

Kijk op rijsoverheid.nl/
coronavirus voor een overzicht
van uvitzonderingen, zoals
scholen, erediensten en
uitvaarten.

« Rotterdam-Rijnmond }\ Vanaf 0.00 uur ‘s nachts
« Utrecht gaat de muziek uit.

N
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OMT: beter naleven basisregels
is 'enige wijze' om lockdown te
voorkomen

School closure?
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Klassen worden naar huis gestuurd,
sluiten van scholen is nu niet aan de
orde

Basisscholen Ondanks een hoog aantal besmettingen onder scholieren blijft het streven
om scholen zoveel mogelijk open te houden.

#" Patricia Veldhuis & Frederiek Weeda © 18 november2021 & Leestijd 3 minuten @ o o




All non-essential businesses closed aO»

Night clubs closed nan
Leisure and entertainment venues closed —
Gastronomy closed

-::_
Retail and close-contact services closed —

All gatherings banned aC»

All gatherings limited to 2 people e
All gatherings limited to <10 people from 2 households e
All gatherings limited to <10 people o
All gatherings limited to <30 people —

All educational institutions closed O
Night time curfew aO»

Stricter mask-wearing policy O

A Sharma et al. (2021). Understanding the effectiveness of government interventions against the
§ 4 . . . . .
N Utrecht University resurgence of COVID-19 in Europe. Nature Communications.



An individual-based model



Dirichlet

Step 1 (si1.1.1)
Identify 11 demogra

per municipality using demography data

Identify agents and mobility

Step 2 (5/11.2) "‘é}a

Determine inter-municipality travel,
using mobile phone signalling data

phic groups
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Step 3 (5/1.1.3)

Generate agent hourly movements

using Dirichlet distri

Step 4 (511.1.4)

Infer mixing situations based on

butions demography, time and location

Use as
input for

—l

Simulate transmission and interventions
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Step 5 (s/11.5) 0&5?

Initialise with infection counts estimated
from hospital admissions data up to 15/03

% mobility change

ontact change

Demographies

Demographies

Step 7 (s111.7)

Quantify interventions using empirical mobility
and contact data throughout the first wave

Step 6 (s/1.1.6)

Transmission via force of infection determined

from infected fractions per group

ase 2

Hospital admissions
Phase 1

Phase 3

Phase 4

M

27/2  12/3 23/3

Step 8 (s111.8,12)

11/5 1/6

Distinguish 4 phases based on real intervention
dates and apply quantified measures
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Calibration at national level

Age-stratified and space-resolved output

Infectious or exposed
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Phase 1 Phase 2 Phase 3 Phase 4
T . .
.o| (@) Case numbers (b) Doubling time
Model, exposed people 7004 Ls12
Model, infectious people "i‘;
—— Model, hospital admissions 600 1 §7255
81 = (bserved hospital admissions ul o
=) o L1128
o ‘= 500
Q. . w0
o
= 6 £ ool ~— Model: 4.69 days
= = 0 = QObserved: 4.61 days
Q@ © E
o = =
D 41 230013
o o —_
T 8
2001 ]
f afe
| j -
100 4 . A
r4 <- Doubling time ->
/D/ N s T S interval
27 Feb 12 Mar 23 Mar 11 May 1 June 13 Mar 27 Mar
First Working Intelligent Reopening
case home lockdown
20% | ‘ s 30%
(c) Evolution across demography (d) Evolution across geography
P )
15% 1 .,0 25%
10% + I 20%
‘ -
[
-t
| 3
5% 1 : 15% £
——
/ R
___._-T—-“"'"T_ | 10%
27 Feb 12 Mar 23 Mar 11 May
Pre-school Middle-age
children Students ) unemployed Elderly \E)Q/o
Primary Non-studying Higher-age Eldest \
school adolescents working _ \\
children Middle-age ngheﬁa'/{_
. F ge o
Secondary working ____— unemployed 0% \\
school — \
children - \
(e) Location-specific evolution Eindhoven The Hague Groningen
— 301 — 301 — 301
L3 © ] L3 o ] L3 o )
wg T 5 wgd T 5 wg ®5
3 £ a4 =G a2y =0
L2 a2l |1,.82x apno [,8x a i 20
ey w = s 0 = e 0=
gu 2E ge 2E e oF
|, B B [,EZ B [,EZ B 107
@ @ @
o Q. o
~ P a I P —~ A — h ~ ~ ’
27 Feb 12 Mar 23 Mar 11 May 1 June7 Feb 12 Mar 23 Mar 11 May 1 Jun&7 Feb 12 Mar 23 Mar 11 May 1 june



T T 100% T T
(@) Cumulative hospital admissions (b) Spatial spread
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Findings

* Reproduction observed evolution fairly accurate

* Interventions to some extent separable

* Mobility reduction crucial in national interventions
 Regional interventions may have been more optimal
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Thank you for your attention

Mark Dekker (mark.dekker@pbl.nl)



Annex: Google Mobility
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Annex: PIENTER mixing matrices
April 2020

Reference

[0.5)
[5,10)

[10,20) A
[20,30) A
[30,40) 4
[40,50) 4
[50,60)
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[70,80) -

[80,Inf]
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[20,30)
[30,40)
[40,50)
[50,60)
[60,70)
[70.80)
[80.Inf]

[0.5)
[5.10)
[10,20)
[30,40)
[50,60)
[70,80)

[20,30)
[40,50)
[60,70)
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June 2020
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Annex: Model setup
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P = incubation time
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B'(t,g,p) = d(t) - Npg - Bo * Sp




Annex: Force of infection

Eindhoven

Non-studying
| adolescents

Higher-age
unemployed

Middle-age
unemployed

Secondary
school
children

NI
£ v Z Utrecht University

KN




1.0

Annex: Demographic and geographic evolution
(non-intervention run)
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