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EpiTrace: a tool for emergency
management
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RECENT APPROACHES IN MODELLING ANIMAL INFECTIOUS DISEASES - Teramo Italy — 28/09/2010

e Tracing
— Trace-forward
— Trace-Back

 Modeling: identifying most likely destinations/origin
— Generic network traversal (DFC and MapDFC)
— SIR meta-population deterministic model
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Tracing
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e.g. 3 km radius (geographical)

contact tracing (network)




B JRC1p. Queries in the national livestock
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SELECT origin, destination, type, date, transported FROM tf where
origin ='136657' and date >= '2009-01-10" and date<= '2009-01-15'

Institute for the Profection
and Security of the Citizen

database or In herd registers
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SELECT origin, destination, date, type, transported
FROM tf where origin ='115226' and date >='2009-01-
12" and date<= '2009-01-15'

origin destination  |type date transported
136657 115226 MARKET 2009-01-12 00:00:00 8 — origin destination  [type date transportec
136657 20285 SLAUGHTERHOUSE  |2009-01-12 00:00:00 1 115226 108364|SLAUGHT| 13/01/2009 00:00 1
136657 20294 SLAUGHTERHOUSE  |2009-01-10 00:00:00 2 115226 108392|SLAUGHT]| 13/01/2009 00:00 5
136657 20332 SLAUGHTERHOUSE  |2009-01-12 00:00:00 2 115226 108396|SLAUGHT| 13/01/2009 00:00 1
136657 [20332 SLAUGHTERHOUSE __ [2009-01-14 00:00:00 4 115226 117249|SLAUGHT]| 12/01/2009 00:00 10
136657 20332 SLAUGHTERHOUSE __|2009-01-15 00:00:00 4 115226] 1179061 SLAUGHT] 12/01/2009 00:00 4
115226 136657(FARM 14/01/2009 00:00 1
115226 20196|SLAUGHT]| 12/01/2009 00:00 1
115226 20228|SLAUGHT| 12/01/2009 00:00 4
115226 20272|SLAUGHT| 12/01/2009 00:00 7
115226 20284|SLAUGHT]| 12/01/2009 00:00 15
115226 20285|SLAUGHT| 12/01/2009 00:00 22
115226 20285|SLAUGHT]| 13/01/2009 00:00 19
115226 20302|SLAUGHT| 12/01/2009 00:00 1
115226 20324|SLAUGHT| 13/01/2009 00:00 1
115226 20332|SLAUGHT| 12/01/2009 00:00 83
115226 20332|SLAUGHT]| 13/01/2009 00:00 10
115226 20339|SLAUGHT]| 12/01/2009 00:00 31
115226 20346|SLAUGHT| 12/01/2009 00:00 23
115226 20355|SLAUGHT]| 12/01/2009 00:00 5
115226 20365|SLAUGHT| 12/01/2009 00:00 2
115226 20370|SLAUGHT| 12/01/2009 00:00 1
115226 20389|SLAUGHT| 12/01/2009 00:00 26
115226 20392|SLAUGHT]| 12/01/2009 00:00 5
115226 20394|SLAUGHT]| 12/01/2009 00:00 41
115226 20396|SLAUGHT| 12/01/2009 00:00 13
115226 20400|SLAUGHT]| 12/01/2009 00:00 3
115226 20402|SLAUGHT| 12/01/2009 00:00 20
115226 58095[SLAUGHT| 12/01/2009 00:00 2
115226 58226|SLAUGHT| 13/01/2009 00:00 4
115226 60703/ ASSEMBL]| 12/01/2009 00:00 6 —> .
115226 98554[ASSEMBL] 12/01/2009 00:00 7 \
origin destination |type date transportec
SELECT origin, destination, date, T T 2005-01-15 000000 ;
type, transported FROM tf where Sos[isoior—JFARM 20001400000 ;
origin ='98554' and date >= '2009-01-  [o8552  [151004 [FARM 2009-01-15 00:00:00 1
' ' ' 4 [151 FARM 2009-01-15 00:00:
12" and date<= '2009-01-15 32224 2(5)3229 SLAUGHTERHOUSE 2383-81—12 gg:gg:gg 3
98554 99245 MARKET 2009-01-15 00:00:00 5

I 14

i
WA

A

"Ny

?
8

TR

-




and Security of the Citizen

_;JRC 14929 Tracing with EpiTrace
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Contral Panel
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Modeling
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Institute for the
eﬂdh{ur&yo{llnc"lhm

Geographical seed + network
traversal (MapDFC)
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Drag markers to define outbreak area
Latitude 458531174647 4¢

Longitude 8 511006736813¢
Radius (max 20 k) 5

Define tirme window

Start date
Depth
15 w

Seed epidemic (and wait. )

Show selected holdings

Seeding sites with outgoing movernents (total sites: 4) Reached (total sites: 126)

1] latitude longitude
121816 45872658 5645331
2433 45917310 B.ETTIH
116324 45942455 5618032
121817 45868650  B.640517
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Traversed (total sites: 35)

DFCt  type 1] latitude longitude DFCr Seed type -~ 1] latitude longitude DFCt Seed type -~
274 FARM [¥] 150427 45 339631 8360413 15 0 FARM = | [/] 149397 457974498 478343 373 0 FARM
101 FARM [¥] 15019245.333495 8117151 14 0 FARM [#] 99245 456930155.325423 311 0 MARKET 3
1 FARM [7] 9e554 45.5411538.288658 12 0 é\ESI\?'II'EgﬂEBLY [#] 12151645 872655 8 645331 274 1 FARM
1 FARM 2493 459173108.577231 101 1 FARM

[¥] 115226 45243765 51546681 12 0 MARKET

115226 45.2437668.154661 80 0 MARKET

[#] 12439245 3667268286543 12 0 FARM A SSEMBLY

[]151094453905065.142244 12 0O FARM [7] 14303345 5078138.078345 88 0 .pyoe

[¥] 15155045.3390934 8172163 12 0 FARM [7] 96554 455411536.268656 64 O gESh?%ﬂEEILY

ASSEMBLY
60703 45.2811149.725757 11 0
[ CENTRE ¥| [Wl138574 45 5077558 205152 40 0 oeoMBLY
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control Panel S B TF [136657] [10012009] [15]
Download | e Network| Simulation |Map

SIR

Cutput File path

& S—d—d A4 & A A A 4 3 —d——i
Resaveryrate FAVINTNT RS S v o oo = w” == "N
;z:;:nrate W iy e . =0 >3 » o Al
Iritial 1 A lle . \:) O B
Infection threshald
A A//eNANAEAS A-—aA ¢ P A @/
(]

| LA VI MR Y T B N e I
&\ el ve e eien o @ e e e e
Run Time step 10,/0
* @ _de iesiie ittt — .
DFC
(®) Risk () Yulnerabilicy & M . A e AL LN N &
Risk weighted Yulnerability weighted - = |
o o A /&TAT e e e @ e Py e e
¢/a o % e @ e @ 09 A e e
¢ A ¢/ @A e A e e @
e o o efe7 e o w e e @
& A S Se—v 9 o » ¢ » P o e




B JRC1py. Sensitivity of the SIR model ona @ &ecoe

WRE,  TERAMO
EUROPEAN COMMISSION  aftgte for the frotection g |Ve n n etWO rk s sg&;“;:‘\‘:i\ﬁ:

RECENT APPROACHES IN MODELLING ANIMAL INFECTIOUS DISEASES - Teramo Italy — 28/09/2010

35000
30000
WW
20000
|
15000
10000
5000 - -
e ——
0 . : : :
0 10 20 30 40 50 60
t
—0.1 0.2 03 —04 —05 —06 —0.7 —08 —09 —1

nr of infected animals for different values of the contact
rate (CR); transmission threshold=0; RR=0
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% of infected nodes at t 21 for different values of the
contact rate (CR) and transmission threshold (TH); red
(lowest RR) green (highest RR); fitted with logistic
regression
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« On EpiTrace

— Extend approach, methods and tools to other Livestock
databases in EU MS

 OnSIR

— More sensitivity analysis
— Validation of the model for a given disease (e.g. IBR)

e On MapDFC

— Improve performance of the DFC algorithm
— Implement DFC weighted and backwards DFC in C++
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From IZS

. Project of the Italian Ministr
e Lara Savini J y

of Health “Epidemiological tools for the

* Luca Candeloro evaluation and management of risks
 Armando Giovannini related to the spread of infectious diseases
e Paolo Calistri spread in cattle farms”.

 Diana Palma
o Luigi Possenti

From JRC : : L

| : EpiTrace uses extensively libraries of
* Gianluca Fiore Cytoscape
« Johann Hofherr DFC uses some libraries from Igraph

 [abrizio Natale
 [Fabrizio Grassi



