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Data and models integration
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Phylogeny

e guantifying transmission
e guantifying movements

e identifying viral sources



Phylogenetic analyses
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Phylo-dynamics
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Phylo-geography
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Phylogenetic surveillance
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Machine learning

A modern and powerful way to identify risk factors
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Mobility models



Mobile phones data

anu... |8 snu. |8 cewo |§ vrocation |[§ TIER3_NAME |8 mamn_croup |§ cawr.|@ cawr..|d event_..|d evewt..|d Ttwin|@ oestivate..|l cost_..|@ proouct
423 20923... 23214... (null) Norge SMS i Norge SMS (null) 242013... 15.02.2011 (null) (null) (null) (null) 04720
424 20923... 23214... (null) Noxge SMS i Norge SMS (null) 242013... 15.02.2011 {null) (null) (null) {null) 04720
425 20923... 23214... (null) Norge SMS i Norge SMS (null) 242013... 15.02.2011 (null) (null) (null) (null) 04720
426 24115... 46230... 242012040141314Utland NR - Utgiende tale Tale 35526... 242050... 15.02.2011 {null) (null) NOR Z-NR-MOC (null)
427 46240... 30623... 242011170104261 Norge Til fastnett Tale 12164... 242010... 15.02.2011 (null) (null) ({(null) F-FAST... 04720
428 46240... 24002... 242012070143948 Norge Til operatsrer hos Netcom Tale 12164... 242010... 15.02.2011 (null) (null) (null) X-NETW... 04720
429 46240..°\30598... 242012070143948 Norge Til fastnett Tale 12164... 242010... 15.02.2011 (null) (FSPRSNEN (null) F-FAST... 04720
430 46240... 2400 420120701 43945 = Til operatsrer hos Netcom Tale 12164... 242010... 15.02.2011 (null) (null) (null) X-NETW... 04720
431 46240... 24002. Til operatsrer hos Netcom Tale 12164... 242010... 15.02.2011 (null) (null) (null) X-NETW... 04720
432 46240... 11168. Til fastnett Tale 12164... 242010... 15.02.2011 {null) (null) (null) F-FAST... 04720
433 48311... 45754. A n um ber Viderekobling i Telenors Nett Tale (null) 242010... 15.02.2011 {null) (null) NOR M-MOBI... 04577
434 48311... Internett Internett (null) 242010... 14.02.2011 45259 (null) (null) T3-V0T 04577
435 48311... Internett Internett (null) 242010... 14.02.2011 297421 (null) (null) T3-VOT 04577
436 48311... (null) Norge Internett Internett (null) 242010... 14.02.2011 468 (null) (null) T3-V0T 04577
437 48311... (null) Norxge Internett Internett (null) 242010... 15.02.2011 7854 (null) (null) T3-VOT 04577
438 48311... (null) Intesgett (null) 242010... 15.02.2011 352 (null) (null) T3-V0T 04577
439 48311... (null) Internett (null) 242010... 14.02.2011 152 (null) (null) T3-VOT 04577
440 43311... (null) Internett 70509 (null) (null) T3-V0T 04577
441 48311... (null) B num be r Internett 144 (null) (null) T3-VOT 04577
442 48311... (null) Internett 3711 (null) (null) T3-VOT 04577
443 48311... (null) Internett 3202 (null) (null) T3-V0T 04577
444 48311... (null) (null) Norge Internett Internett 152 (null) (null) T3-VOT 04577
445 45047... 49639... (null) Norge SMS 1 Norge SHMS NOEY (null) (null) (null) (null) 04747
446 22637... (null) (null) Utland GPRS i utlandet Internett (null) 238209... 15.02.2011 341 (null) (null) T3-V0T (nuall)
447 46835... 23959... 242012080150195 Norge NR - Utgdende 3SMS SMS 35821... 242050... 14.02.2011 {null) (null) (null) Z-M0 (null)
448 23170... (null) 24201145@ 18026 Utland NR - Inngdende tale/data/fax Tale 35492... 242059... 14.02.2011 (null) (null) (null) Z-MTC (null)
449 23698... (null) 242011560112 NR - Inngdende tale/data/fax Tale 35489... 242050... 15.08011 {null) (null) (null) Z-MTC {null)
450 29651... (null) Internett (null) 242059... 14.02.201 28754 (null) (null) T3-VOT {null)
451 48376... 23959... SMS 35536...242059... 15.02.2011 -TAZ2... f(nulll
1792 23825... 36243... Tale (null) {null) 15.02.2011 Date and .. 04008
1793 23825... 45754... nors Nett Tale (null) {null) 15.02.2011 .. 04008
1794 130055 45558... SMS (null) (null) 15.02.2011 02092
1795 47589... 45850... SMS (null) 242013... 14.02.2011 04140
1796 47589... 24063... (null) Norge SM5 i Norge SMS (null) 242013... 14.02.2011 ’ ’ ) 04140
1797 47589... 24063... (null) Norge SMS i Norge SMS (null) 242013... 14.02.2011 (nuall) {null) (null) (null) 04140
1798 47589... 49864... (null) Noxge SMS i Norge SMS (null) 242013... 15.02.2011 (nuall) {(null) (null) (null) 04140
1799 47589... 45797... (null) Noxge SMS i Norge SMS (null) 242013... 15.02.2011 (null) (null) (null) (null) 04140
1800 47589... 45006... (null) Norge SMS i Norge SMS (null) 242013... 15.02.2011 {null) {null) (null) (null) 04140
1801 47589... 45872... (null) Norge Internt til kollega - SMS SMS (null) 242013... 15.02.2011 {null) {null) (null) (null) 04140
1802 46633... 47516... 242015040147145 Utland NR - Utgaende tale Tale 35629... 242050... 14.02.2011 (null) {null) NOR Z-NR-MOC (null)
1803 22600... 45001... (null) Norge NR - Inngdende SMS SMS 35486... 242059... 14.02.2011 (null) (null) (null) T3-TA2... (null)
1804 46642... 45001... (null) Norge NR - Inngdende SMS SMS 11808... 242050... 15.02.2011 {null) {null) (null) T3-TA2... (null)
1805 46809... 49792... (null) Utland Fri bruk SMS i SMS (null) 242013... 14.02.2011 {null) {null) (null) (null) 04712
1806 46809... 20022... (null) Utland Fri bruk SMS i SMS (null) 242013... 14.02.2011 {null) {null) (null) (null) 04712

1807 46809... 20022... (null) Utland Fri bruk 5M5 i SMS (null) 242013... 14.02.2011 (null) (null) (null) (null) 04712
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GPS data loggers

Vazquez-Prokopec et al. 2009



Transmission models



Compartments models
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GAMA simulator

Integrating data and models
for forecasting and planning



simulation platform

gama-platform.org ¢ O

:: TUTORIALS REFERENCES COMMUNITY DOWNLOAD Q

GAMA, modeling made easy

PLATFORM

GAMA is a modeling and simulation development environment for building spatially explicit agent-based simulations.

- Multiple application domains : Use GAMA for whatever application domain you want.

- High-level and Intuitive Agent-based language : Write your models easily using GAML, a high-level and
intuitive agent-based language.

- GIS and Data-Driven models : Instantiate agents from any dataset, including GIS data, and execute large-scale
simulations (up to millions of agents).

- Declarative user interface : Declare interfaces supporting deep inspections on agents, user-controlled action
panels, multi-layer 2D/3D displays & agent aspects.

Its latest version, 1.7, can be freely downloaded or built from source, and comes pre-loaded with several models,

tutorials and a complete on-line documentation.
gGET STARTED




GAMA simulation platform
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GAMA simulation platform
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GAMA simulation platform
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Uses of the simulator

determining epidemic risk of next season

epidemics forecasting: where, when, how much, how long

ne

ne

ne

ping epidemics prevention: where, when, how

ping interventions during epidemics

ping urban planning



Thank you
Questions



