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Disease events

The 5W's of epidemiology:

1. What = health issue of concern |W\
2. Who = animals " N

| Who
3. Where = |location D
4. When = time XE §
5. Why/how = causes, risk HC}

factors, modes of transmission




Disease events

The spatial component
of a disease outbreak
has always been a basic
element to Iidentify,
describe........
characterize = control
a livestock disease
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Disease response

* |dentification of the location
of an outbreak

o Farm code
o Address
o Animal species

Source:
Farm register database
Ancillary map (image, street maps)




Disease response

« To organise disease control
operations (protection and
surveillance Zones,
stamping out,
vaccination,..)

o Procedures
o GIS tools
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Disease response

 To characterise the area at
risk of infection (e.g. DPLA)

o Procedures
o Exploratory Spatial
Data Analysis
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Disease response

o Ancillary data
o Satellite data

« To elaborate the first
hypothesis on the origin of
the disease(e.g. wet area =
for Al) e




Disease response —the role of GIS

Historically the
geographical
component of an
animal disease
response was studied
and managed using
paper maps




Disease response —the role of GIS

Are procedures based on
paper maps still  of
practical use?

YES = limited number of
outbreaks
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Disease response —the role of GIS

Ay
NO = many outbreaks ﬂ ;f,f,
R
You MUST guarantee the \ N W "‘
] ] ‘§\“\\\ 1I‘
enforcement of restrictions

INn areas at-risk:
- disease control
- trade

!
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Disease response —the role of GIS

Why an organisation should Invest (money, time,
commitment, ..) to build a GIS?
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The technological component

ais I

INFORMATION

(N
N i

13 Norfolk Lane] Water, Toilet | R11,000 pla
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« Data Infrastructure




The technological component
WebGIS

IZ5Ve GIS Q@ s DIDIEETTIE R O -

o .

gooadad O @ P8 /¥ i R e gl - .
R

" Rest Web Service
Server

WebServices




Disease events
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Applications — Al Management — Preparedness

Step 1 — peace time: set up data, procedures and methods

@ Progetto_v2.mxd - ArcMap — x
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Applications — Al outbreak management

Step 2: to identify the location of the Al affected poultry farm

@ Progetto_v2.mxd - ArcMap
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Applications — Al outbreak management

Step 3: Al affected poultry farm (data check)

@ Progetto_v2.mxd - ArcMap — x
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Applications — Al outbreak management

Step 5: restriction zones

« Enforcement of restrictions
« Stamping out measures

* Disposal of carcasses

« Cleansing and disinfection
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Step 4: protection zone
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Step 5: surveillance zone

@ Progetto_v2.mud - ArcMap
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Step 6: list of poultry farms within the restricted areas

@ Progetto_v2.mxd - ArcMap
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Applications — Al Management

Step 7: Identification of further restricted zones
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Step 6: list of poultry farms within the areas — export data

@ Progetto_v2.mxd - ArcMap
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Applications — Al outbreak management

Step 5: restriction zones

* Identification of poultry
farms at risk of
neighborhood spread

« Survelllance (inspection
and testing,....)

« Planning eradication
actions (buffer vaccination,
pre-empty killing,..)
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Applications — Al outbreak management

Step 5: restriction zones

 Survelllance

« Enforcement of restrictions
and eradication measures
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Applications — Al outbreak management

Step 5: restriction zones

« Other organizations (local,
national, international,..)

e Stakeholders
e Media
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Poultry density in Italy
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Application - DPPA

Lazise

Castelnuovo del G

Peschiera del G

Valeggo sul M.

Distribuzione degli Allevamenti di Tacchini
a sud dell' A4 calcolata con funzione Kernel

(Bandwith 1000 m)
Ipotesi di blocco allevamenti

Legenda

s Autostrade
Comune
I: Provincia
*  Allevamenti_da_Bloccare
®  Tacchini Sud A4
Densita Tacchini Area Sud A4

Denita bassa
- Denita media
Il oenta clevata

S Pietron Car Negrar
Pescantng

Bussclengo

Vikafranca di Vi

0 25 5 10
B W Kilometers

VERONA

Mezzane di Sotto

S Martino BA:

Lavagno

Gazzo Ves

28104/2004

Cazzanod T

Colognola ai Coll

Caldieco

Belfiore

Soave

Mortecchia diC

Montelotte dAlp

Bergantino

Reaca'

Legnago

Castelnovo 8

Lonigo

Bewilaog

e
Boschi S Anna

Terrazzo

Brendols Acugnano
Nanto|
Zovencedo
Mossan
Sarego Grancena Barbarano Vie.
Villaga
S Germano dei B

Sossano
Orgiano

Campigha dei B

Asighano Veneto

> Noventa Vic
nf“)’ Magg

Moetagnana

Saletts

Megiadino SF
ke 5 Margheiita A
saled S

CassledS.  \ypgndnogV.
Mertara

Piacenza dA
Casteibaldo

Masi
Castagnaro Bads Pol

Leadnars)

Gigftcmno ¢en B

Cands




Application - DPPA
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Application — Eradication of sylvatic rabies

.@.




_ L ————————— s
Application — Eradication of sylvatic rabies

Switzerland
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Application — Sylvatic rabies

GIS use iIn ORV implementation:

Precise definition of the vaccination areas - suitability
« Zone were foxes where unlikely to be found
« Zones where baits could not be dropped (cities, ...)

« Area below an average freezing point
& o
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Application — Sylvatic rabies

GIS use in ORV implementation:

Optimal flight paths for the helicopter
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Application - Aerial distribution of vaccine baits

* Aerial distribution by helicopters, using a satellite-
navigated and computer-supported automatic bait

dropping system
* An electronic metronome connected to a GPS allowed the
adjustment in dropping and recorded the coordinates

where the baits were dropBed

Vs 2

( 46.166084,12.191936

46.165936,12.192569

46.166669,12.192462
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Application - Aerial distribution of vaccine baits

Bait dispenser placed on
the helicopter

System to transport the
| baits below the helicopter

GPS system
., with flight lines

Satellite-navigated computer supported
automatic system

« Constant and homogeneous release of baits

 Precise geographical localization of each dropped bait
recorded on a file

« Maps with the precise trace of bait distribution
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Application — Sylvatic rabies




Monthly number of infected foxes — 2010
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GIS - Conclusions

Historically the geographical component of an animal
disease response was studied and managed using
paper maps

Currently the technology to implement a GIS is readily
available (limited investment)

Know-how for GIS use In the veterinary sector is well
established
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Vit online course

The Use of GIS

.7 In animal disease response

An empirical approach for the implementation of a GIS project to capture,
manage and analyse spatial data related to disease events
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