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Introduction

Du point de vue des modeles mathématiques
il y a peu de différences entre un modele de croissance de population
et un modele de développement d’une épidémie

Pays
contaminé

Mesures de confinement et développement
de Pinfection

Milieu Milieu
riche pauvre

Chémostats interconnecteés
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Dynamique des populations

< >
Croissance et migration

Table 1. Summary characteristics of variations on the source-sink dynamics model.

Source-sink Source-pseudosink Ecological trap
Stable or growin Stable or growin Stable or growin
Source patch A'ttractiveg ’ Attractiveg ’ Avoided ?or e 3al)
(high quality habitat) 9
Net exporter Net exporter Net exporter
Sink, pseudo-sink, Declines to extinction Declines to stable size Declines to extinction
or trap patch Avoided Either Attractive (or equal)
(low quality habitat) Net importer Net importer Net importer
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medRxiv 2020.07.17.

Regional COVID-19 spread despite expected declines: how mitigation is
hindered by spatio-temporal variation in local control measures

Nicholas Kortessis?, Margaret W. Simon?, Michael Barfield?, Gregory Glass®¢, Burton H. Singer¢, Robert D.
Holt®*

PN.A.S. 2020.12.01

The interplay of movement and spatiotemporal
variation in transmission degrades pandemic control

Nicholas Kortessis®(?, Margaret W. Simon®®, Michael Barfield?, Gregory E. Glass™, Burton H. Singer®,
and Robert D. Holt*!

spatiotemporal variation | COVID-19 | inflationary effect

. we’re a large country that has outbreaks in different regions,
different states, different cities, that have different dynamics, and
different phases. ..

Anthony Fauci, quoted on CNN, 23 April 2020 (1)
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Extinction

Croissance

Proc. Natl. Acad. Sci. USA
1 998 Vol. 95, pp. 36963698, March 1998
Ecology

Populations can persist in an environment consisting of sink
habitats only
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The Chemical Basis of Morphogenesis
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0S/0T = (a—b)(1—N/K)S— RS,

1 /OT = BSR— o I—[b+(a—b) N/K]I DEPENDENCE OF EPIDEMIC AND POPULATION
’ VELOCITIES ON BASIC PARAMETERS
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7
v - in the determinism of the model, as in its modelling of the population as continuous
o SSRn
))) ‘ O 0 ¢ \ rather than discrete and its associated inability to let population variables reach the

value zero. Thus the density of infected at the place of origin of the epidemic never

18

— becomes zero, it only declines to a minimum of around one atto-fox (10~'® of a fox,

Hughes 1960) per square kilometre. The model then allows this atto-fox to start the

second wave as soon as the susceptible population has regrown sufficiently.
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As to the second wave, close inspection shows that the explanation lies, not so much
in the determinism of the model, as in its modelling of the population as continuous
rather than discrete and its associated inability to let population variables reach the
value zero. Thus the density of infected at the place of origin of the epidemic never
becomes zero, it only declines to a minimum of around one atto-fox (10~'® of a fox,
Hughes 1960) per square kilometre. The model then allows this atto-fox to start the

second wave as soon as the susceptible population has regrown sufficiently.
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Conclusion de l’'introduction

On s’intéresse a deux sites (seulement)

On cherche a comprendre ’effet de la migration sur la croissance

(ou la persistance)

Sans oublier I'atto fox

Avec la propagation des épidémies en perspective
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Modeles Multi-sites

Source La population croit
La population est persistante

Source

z—f:ra; 2—::7%(1—%)

La population décroit
La population disparait

Puits
Sink

Proc. Natl. Acad. Sci. USA
Vol. 95, pp. 3696-3698, March 1998
Ecology

Populations can persist in an environment consisting of sink
habitats only
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Shizuoka University, 3-5-1 Johoku, Hamamatsu, 432 Japan; and YDepartment of Environmental and Forest Biology, State University of New York, College of
Environmental Science and Forestry, Syracuse, NY 13210



Modeles Deux-sites

Bien comprendre le cas de 2-sites
pour
pouvoir aller plus loin



Modeles Deux-sites

Migrations in the Rosenzweig-MacArthur Et Atto-Fox
model and the “atto-fox” problem

Claude Lobry* — Tewfik Sari **

ARIMA Journal, vol. 20, pp. 95-125 (2015)

f dSC 1 T
— = Z(2z(1—-2)—
H*J < dt 6(33( z) O.1+my)
- \ dt 0.1+ Y
Figure 2. Phase portrait of (3) : € = 0.05, m : 0.7
Yo 0.4 0.5 0.6 0.7
exp(f22) [ 1.66 10° [ 1.79 1016 [ 2.14 10724 | 534 1033
Tmin 1.62 107° [ 1.69 10~ | 190 1072%* | 431 1033

Values of the parameters : € = 0.05; m = 0.7 ; o = 0.05 ; & = elog(xo)
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Et Atto-Fox
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Que comparer ?

Wity

Dynamique sur 1 source ?
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Asymmetric dispersal in the multi-
patch logistic equation
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Modeles 2-sites en environnement constant
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2 puits (ou plus) en environnement constant ne donnent que des puits






