Catch me if you can:
control disease in 40 days
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Background Methods
The Austrian swine industry plays a D 2.2. Between holdings:
crucial role in the national economy, ata V\./e.considered two tra;msmission aths:
with an average pork consumption of Daily pig movements in Austria (2021), * Direct transmission via time-rzspec;cive
43.6 kg per capita annually. With a consisting of 23,722 holdings with 250,136 trade network edges
self-sufficiency level of 103%, the movements. , L ,
industry may face critical losses in the source target  date  n types . LoF alized :f,pread within 5-km radius
event of an exotic disease introduction. e e W u(jm.g spatial Ifemel . .
Using pig movement data from 2021, import/export, import/export c efmec! hf)ld|ng status as infected If at
this study investigates the potential for slaughter least one pig in E or | compartments was
Spread of an African swine fever-like Tab 1. Overview of pig movements records of between pairs of holdings in Austria. present:
disease within Austria following its _ S _ _
ntroduction. 1. ldentify municipality with high We introduced the disease at two different
import times: January (low trade activity) and April
0O bjECtiVES We aggregated nodes by municipality (heightened trade activity).
and analyzed trade flows, identifying the

Explore pig mobility flows and highest-import municipality (m*). Trade 3. Evaluate the impact

identify key hubs. distribution from m* was examined, with

Model the spread of an introduced Euclidean distance. We defined for long- 1. Estimate epidemic size.

ASF-like disease within the pig distance trade as mean +2SD. Count the number infected pigs, infected
movement network to simulate holdings, and municipalities.

outbreak scenarios and assess 2. Simulate the spread of ASF-like 1. Analyzed long-distance transmission.

. .. |dentified infection jumps, including
potential transmission pathways. * ,
seeded from m timing and contributing municipalities.

Inform targeted mitigation strategies.

2.1: Within holding transmission:

We seeded infections in a randomly
selected holdings within m*. Using ASF-like

Resu ItS parameters, we developed SEIR model.

We identified Strald in Steiermark as the

highest-import municipality (m?*), a key o | Cisease in Austiia over » 365.day simulation.
node for disease introduction. Trade i Siemar (no ighstmpot Moty
network analysis revealed that 89% of vl X“éifv‘;‘?theiempm e OfEXposed -
Austrian municipalities could be reached o o e e o
within six trade steps from m*. The mean

trade distance was 46.8 km (SD:57.3 km),

with long-distance trades defined as those

exceeding 161.4 km.

introduction, with the blue and red line represent
the median count of E and / pigs, respectively.

B illustrate the progression of infected holdings.
A holding was considered infected if it contained
at least one pig in either E or /| compartment, and
it reminded infected for the duration of the
simulation. The red line represent the cumulative
median counts of infected holdings at each time
point.

The shaded gray area indicates the 95\%
confidence interval (Cl), reflecting variability
across 1,000 simulations.

Cumulated number of pigs

R
Cumulated number of infected holdings
~N &

The SEIR model estimated a peak of
3,183 infectious pigs and 477 infected

holdings (Fig 1), reaching 10.2% of

municipalities. On average, 5.6 long-

distance infection jumps occurred per

simulation, with high-risk municipalities

clustered in Styria and Carinthia (Fig 2). ,
The first infection jump occurred within 40 e

days (days 42-48, P: 0.7%). When seeded
during high-trade period reduced to 20
days ( P: 11.7%) (Fig 3). Infection jump
entered their first peak phase within 100
days post-introduction.

Conclusion

(A
AW,
§.
R
L WL

S Gy
A SR
ih”.k‘;‘:“\\v '}4 “

oL T l." }
N
Y

\
13
A, {

T

XY

Al

=

GEEEES =, SN

. Aﬁ—
;’ S L
(% (2

High-import regions act as potential entry
points for exotic disease introduction. In

] ] ] _ P Strald in Steiermark (m™)
Austria, control measures within the first : * - '
40 days after introduction are crucial for Fig 2. Likelihood of long-distance
I' "L Fig 3. Temporal distribution of infectio.n.jumpsf. Municipalitie§ colored in

|m|t|ng Iarge SCale OUtb reak However, successful infection jump via red partlcllpate((jj in at Ieastdon(e infection
. . . long-distance trade. jump via long-distance trade (as source or
when Introduced during a period of e percentose o o e e e
Increased trade activity this window o ance ade e e anicbelly o e
shortens. If the outbreak circulates more beme ooty Ssinat) e opeoa b Bomari ol
than 100 days, effective containment hich amnfocton jump L?ﬁﬁéi[%}f&?ﬁ?‘}}'%ﬂ'njhé?ien
. . . . occurred within a given time bin, shows the highest-likelihood pathways
req uires |nte rventlon bOth Iocal Iy, N the with blue bars corresponding to from GroBklein to Karlstetten(P: 0.73) and
. . . ] . Janua.ry seegﬂng and orange bar Grol3klein to Warmla(P: 0.72).
region of introduction, and distant regions. to April seeding.
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