Better Training for Safer Food
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Use of databases and software in
handling suspicion, outbreak and
dynamics of an emerging animal
disease
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European
Commission




European

Commission

National and sectorial impact of animal diseases

— Overt disease Household real

Containment

\[/\ income levels

Tourism

-Slaughter
-Movement control

Livestock trade

-Production loses
-Profit loses

Macroeconomy

=Other sectors
-Foreign exchange
-Growth

-Consumer meat prices

Animal welfare

Environmental aspects

Market Access

Disease risk —

Risk management
-Preventive control
(surveillance, fencing,
zonation, movement
control)

-Maintain VS capacity

Adapted from Perry and Randolph 2003
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Farm-level impact of animal diseases

Overt disease

National and sectorial impacts

= = = = = = = = = - Market Access

Livestock production
-Production losses (mortality,
weight, milk loss, lameness)

-Treatment, containment costs
-Other profit losses(Idled
capacity, timing of sales, price
effects)

FMD

Disease risk

Risk management [

_—e— e e e s e e e o = )

Farm household

Other income activities
-Crop production (manure,
draught)

-fuel, transport

real income levels
Household welfare

Risk management
-Own control measures

-Compulsory control
measures
-traceability

Livelihoods
-Loss of insurance,

financial networking
functions
-Increased vulnerability

Natural resources
-Land use

-Settlement and mitigation
-Ecosystem sustainability

Adapted from Perry and Randolph 2003
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The impact of diseases
FMD outbreak . UK 2001

Number of animals slaughtered and total animals

Numbers slaug hitered

~ 6.9 Million
animals culled

al As recorded by the Agricultural Census in June 2000
bl In addition, 526,000 lmbs wera staughtered undar the light lambs schema
N/A: not available

htered Numbers slaug

Economic impact (Million
euros)

~ 13278 Million
€*

* 1-1-2002 exchange rate
Turism;

Indire
Farmsg

Direct
Farmers;

840
]

NORTH SEA

ENGLISH | CHANNEL

Source: Thompson et al (2002)
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Response to animal disease emergencies

Dynamics of the 2001 UK Foot
and Mouth Epidemic: Stochastic
Dispersal in a Heterogeneous

Landscape

Matt J. Keeling,’* Mark E. . Woolhouse,? Darren ]. Shaw,?
Louise Matthews,> Margo Chase-Topping,” Dan T. Haydon,?
Stephen ). Cornell,” Jens Kappey,' John Wilesmith,*
Bryan T. Grenfell'

Control measure Total cases Total cull Total vaccinated
Standard 105% B4 % 0%
Prompt cull (24/48-hour delay
thr-:-u zhout

3- I-'.m ring cull only 47 % 142% 0%
Standard + 90% wvaccination B T2% T6%
Standard + vaccination from May ST N B1% 8%
P only + vaccination TE84% 156% 453%

Standard + barrier vaccination T0% 9% 251%




The reasoning for information quality

Better information = Better decisions

DN - EE5N - el

Infected

. Prevalence
animals

Contact
holdings Incidence

Spatial

Holding distribution

location

Risk factors

Population
at risk




European
Commission
I

Information quality

Information=f(Data+Definition+Presentation)
Knowledge=f(People+Information+Significance)
Wisdom=f(People+Knowledge+Action)

Quality Characteristics
The right data
With the right completeness

In the right context
With the right accuracy
In the right format

At the right time

At the right place

For the right purpose

Knowledge worker Benefit
The data I need

All the data I need

Whose meaning 1 know

I can trust and rely on it

I can use it easily

When 1 need it

Where 1 need it

I can accomplish our goals

- Adapted from: English L., 1999



How to assure information quality?

Data validation

Data collection

Information
system

Data analysis
(Production of
useful information)

Information
dissemination




Data sources

National/Regional
e Animal/holding databases

e Animal Health Information
Systems

« Ancillary databases:
Entomological surveillance
Syndromic surveillance
Wildlife disease/mortality

International

e Animal movement
e TRACES, Eurostat

e Animal Health

e Official
e ADNS
e WAHID
e EMPRES-I

o Other
e Promed-malil
e Healthmap



Crowdsourced data

Google

Advantages MAPMAKER
e Millions of potential data providers %
e Real time data OPEN DaTA KrT
. ) Ushahidi
Risks

e More data = Better data o
« Creating expectations " SwiftRiver
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Using geographic information to control
diseases
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Geographical Information Systems

GIS deals with data by using
several different layers each of
which represents an abstraction
the real world

< TR
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Each layer should have one and
only one theme
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Vectorial Data

- useful for the recording of discrete spatial data
(like farms, rivers, buildings, train stations, ...)
POINTS LINES POLYGONS

- 3 types of geometry:

Points Polygons

|_FIp | Shape | DICOFRE | FREGUE 514

»[__0lPotygen 010101 AGADAD

1 Polygon (010102  AGUADA DE BAIXO

2 Polygon 010103 | AGUADA DE CIMA

3 Polygon 010104  AGUEDA

4 Polygon 010105  BARRO

5 Polygon (010106  BELAZAIMA DO CHAO

& Polygon 010107 | CASTANHEIRA DO VOUGA
7 Polygon 010108  ESPINHEL

A

ey

i
"

X
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Raster data

- Raster are Images, where each pixel is the unit S D B = e

- useful for the recording of spatial data that has a continuous
geographical distribution

(temperature, elevation, slope, satellite imagery, ...)

- it can also be used to store ortophotos (aerial imagery), satellite
imagery and scanned maps
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Alphanumeric data

GIS can also read alphanumerical data as data tables that
can be geographically represented using:

A relational model OR Tables with coordinates

0 | shap o oFRE | FREGLUE S1A | FID | shape - long | lat
L - CE AGATAD r ol Foint -8,4507 35,502 [Exoboracio Focc
—| 1 Poygon AGUADA DE BAND _ 1 Boint 34888 38,512 [Fuploracio Foce
—_ & j B ;Z:::: Efﬂ;g:‘ O Chas | Z|Point 5.436148484 38,5085 | FIRPOSE
- AL 3 |Peint -2 435515687 35 50573055 loera 3
:| 4 Pokrgon BARRO ] ] 4 Point _3,436833689 38,5112 froera 2
= Polgun SELAZANA DO CHAD _ s Pomnt -8,437869444 3951136544 frosra 1
j B :?gﬂﬂ E;E::EI:'E R, DO waUGA | & | Point -3,435030556 38 51446111 Fopra 5
{_Polygon 7 Point 23,4317 30,51426044 frojera 4
! _ & Pont B4R 3651642775 finers 6
- H |
Alerimoios Cancelho Freguesia Dhcofre
g 1 REGUEMNGOS DE MC CAMPO (eER R (1) @
0% FERREIFA DO ALEH ALFLIMDAD Trz0em =
2% FERFEIRADD ALEN FERRERA DO ALEMTEJD (LRI V ®
0% FEREEIRADD ALEM FERRERA DO ALEMTE.ID Tnenz
8a FERREIRAIDD ALEHW ODNWELAS 20304 . & a
3% FERBEIRADD ALEN FERREIRA DO ALEMTEID Tiz0a02 Spat|a| reference > ]
1% FERREIRADD ALEMN FERREIRA D0 AL Tznanz
61 FERFEIRA DO ALEN FERRERA D0 ALENTEID izngaz System ]
" FERREIRADD ALEN ODNVELAS Tiz0a04 L
E'4 FERFEIRADD ALEM FERRERA DO ALENTEID T20ang
100 FERFEIRADD ALEN OONWELAS Tizng04
9% FERREIRACD ALEN FIGIEIRS D05 CAVALEIRDS znen3
0% FERFEIRADD ALEN FERRERRA DO ALENTEJD DE0s02
" FERRE IRADD ALEH FERRERA DO ALEMTEJD ‘Tizpanz ®




Components of animal disease emergency
preparedness plans

Early
warning

——
Early
reaction
]
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Early warning

® Rapid detection of:
#Introduction of the disease
#Sudden increase in the incidence

@ disease surveillance,
@ reporting

@ epidemiological analysis

.-

© Knowledge of the distribution and behavior of disease outbreaks
© Monitoring of the effectiveness of disease control campaigns
© “Forecasting” of the evolution of the disease outbreaks




Risk based surveillance

Example: BTV8 in Portugal (May 2008)

Objective: Identification of areas with bovines moved
from BTVS8 infected areas or their offspring where BTVS8
competent vectors were present

Data sources:

e Entomological data — Vector presence models
(Entomological surveillance program)

e Animal movements and births- TRACES, National
Bovine Identification System

e BTVS8 infected areas - ADNS, WAHID




Risk based surveillance - BTV8 in Portugal

Movements from
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1569 calves born from cows
moved from affected areas
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C. obsoletus (complex)

PResenca observada
Max C. obsoletus

P(C.obsoletus>10)

High: 1
—

Low : 0,00029065
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C. imicola

Colheitas de C. imicola
Contagem maxima
@® <0
>10
C. imicola >10
Probabilidade
- Alta : 0,99
Baixa: 0

Zonas com focos BTV1 2007
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Risk based surveillance
Identification of high risk areas
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Early reaction

Carrying out without delay the disease control
activities needed to:
e contain the outbreak

e eliminate the disease and infection in the shortest
possible time

e in the most cost-effective way

provide objective, scientific evidence that these
objectives has been attained.




Steps in a Response

Detection
Investigation/Diagnosis
Quarantine/Stop Movements
Surveillance

Depopulation

Disposal

Cleaning and Disinfection
Indemnity/Recovery
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Applications of GIS
Early reaction
activities
Controlled area delineation
and reporting

} Suspect Foot and Mouth Disease - Protection Zone and | i
Surveillance Zone on Surrey Border. 14 Sept 2007 \
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Applications of GIS in Early reaction
activities

Production of routine summary maps for
controlers, government, ministers and the media
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Applications of GIS in Early reaction
activities

Searching for likely sources of infection for new
infected premises
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Airborne spread of culicoides

Source: Hendrickx et al (2008)




Applications of GIS in Early reaction
activities

Identify immediate neighbours and farms to within a given
distance of IP

Estimating resources required for farm visits

Allocating at-risk farms to patrol veterinarians, including
route optimization

Monitoring the visiting of at-risk farms
Identification of animal disposal areas
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Applications of GIS in Early reaction
activities

Identification of animal disposal areas
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( Wildlife Health Event Reporter it eawen

Home | Report an Event | Search Reports | Edit Reports

Feeds/Alerting | FAQOs | Mobile App ' About ' Help | My Account | Logout

Have you seen dead or sick wild animals? WHER News and information

» Lake Erie Algae Bloom News Login and Report
What to report? Why report an event? How Do | Create a WHER Account?

Information on sick/injured animals News of Possible Botulism Outbreak in Great Create an Account
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Thank you for your attention

Questions?
Share your experiences!




