The use of GIS In animal disease

response

Stefano Marangon

/  for Animal
Health

L ]
L 2 World
| ; ; \ Je ‘I Organisation
OIE Collaborating Centre for epidemiology, training
and control of emerging avian diseases OIE

Headgquarters




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 disease outbreak
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Disease response

 To identify the location of an
outbreak

o Farm code
o Address
o Animal species

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




Disease response

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

o Procedures
o GIS tools




- -~ — ¥
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 for:
- 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
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The technological component
WebGIS
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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: location of Al affected poultry farm
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Applications — Al outbreak management

Step 3: Al affected poultry farm (data check)
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Applications — Al outbreak management

Step 3: outbreak eradication

* Restrictions

« Stamping out measures
* Disposal of carcasses

« Cleansing and disinfection
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Step 4: protection zone

@ Progetto_v2.mxd - ArcMap — x
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Ded& o & - |[1:96576 - ol I | e o
oo Wb RAMNQ i« OO 7B MBS Labeling » 46 &% . &fa &A1 & [Best v
Drawmg'm O~ A - |,0]Aria\ le v| B I UA-S-2. . o -
Table Of Contents 3 x ° N ™ B n =
- a I ) ® }
EEEELTE - o ° 2
B £F layers R = _ @ . B =
=] Qutbreaks B @ a
[=] diseasedb.sde.outbreaks Pal g [
® . 5
L g
3
=3
e ° i 2
[ Buffer 3km R e e A R @
) Buffer 10km B . B g oy
= B Farms._ltaly ENG - [] 5
£ [ GIS.EP_ANA_AVICOLL DETT_ALLEV - ® @ e ssvR ) =
B Laying Hen [ ] - = prd
© [ GISEP_ANA_AVICOLI_DETT_ALLEV_tac =
@ Meat Turkey - m =
© & GIS.EP_ANA_AVICOLLDETT_ALLEV —
@ Turkey Breeder ° csaVRE08 e
© & GIS.EP_ANA_AVICOLLDETT_ALLEV B o
O Broiler IS4VR I
© & GIS.EP_ANA_AVICOLLDETT_ALLEV R P B 5 =
B Chicken Breeder .
= B GIS.EP_ANA_AVICOLI_DETT_ALLEV e e e -
L Other Species _ = o + ® .
= [ GIS.EP_ANA_AVICOLI_DETT_ALLEV e ST |, osmm ° fazvro8s .
® Sveztor e = @ L] "
O Macelli_aviceli_VEN_20170125 s aly BV Lo @ e
Basemaps ] = _ .
] B ]
£ Veneto ° s .
e o e
° .
=l g ©
mi @ L] o
° . e o
s @
::. & 5 °
. o 5 - oo
; = . °
B M, - -
Hg
® [ e
° ® ° e
B o
® o g
- S
Blen < >
675154129 5016736,241 Meters
I




_ L ————————— s
Applications — Al outbreak management

Step 5: surveillance zone

@ Progetto_v2.mud - ArcMap
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Applications — Al Management

Step 6: identification of further restricted zones
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Step 7: list of poultry farms within the restricted areas
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Applications — Al outbreak management

Step 7: list of poultry farms within the areas — data export

@ Progetto_v2.mxd - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
O2E& L8ex o0 d-wn V[ EGEBE
% [0 | R B (] B, QRO QI e -] @ 7 E MBS Ty Lebeingr G b G G kBt v,
Drawmg'm@ 3 O- A - ||—Djﬂria\ B V|T4 v| BIUA~H. 2. . - : Editor~ [ I | - -
Table Of Contents ax WRITA g

5 = Layers " ® s
=] Qutbreaks o 054vRSD - .
[=] diseasedb.sde.outbreaks mﬂ]: BV - cevymar cEavREDT / F s alid . );,
+0utbreaks BEH S - B_007_AVI_List [Sola lettura] [modalita compatibilita) - Excel 70 <« 0 g‘
= ¥ diseasedb.sde.buffer e HOME  INSERISCI  LAYOUT DIPAGINA FORMULE DATI  REVISIONE  VISUAUIZZA Ferre” Nicola - A §
notes e — -
CJBuffer 3km Select By Location % Taghia SegoeUl -9 - A A ¥ PTestoacapo Generale 4 ) ) € X [ Z Sommaautormatics /Z\Y ﬁ E
[C)Buffer 10km Copia - : ) ¥ - : ¥ Riempimento Py 4
o @ Farms_italy ENG ?;:Ef;hé::sfgainr::?nntl o Copia formato GCS- Y- A- €91 S Unisci e alineaal centro - -% 9 % Fc'rhatl‘x:x?ncfc'rn.::!‘lv come S‘m, Enser scv[hn; ':.)Fc'rf\.xto # Cancella - Ordinae Trovae 5
= 515.EP_ANA_AVICOLLDETT_ALLEV bl condizionale * tabella cella filtra ~ seleziona - L=
Laying H Selection method: Appunti Caratters . Allineamento ’ Modif @
select features from 08 - ¥ fe 032VRO8S 3
Meat Turkey Target layer(s): i
= GIS.EP_ANA_AVICOLI_DETT_ALLEV =] g;g Outbreaks ’ : =
® Turkey Breeder I diseasedh.sde A 8 == E F G H ' ) K L M N 0 P Q R s
= & GIS.EP_ANA_AVICOLIDETT_ALLEV [ diseasecb.sde 1 DISTANZA CODICE AZI INDIRIZZO COMUNE PROVINCIA REGIONE SPECIE  TIPO ORIENTAMIFASE_PROD! MODALITA_CAPACITA P RESPONSAE RAGIONE_S(AVIID LUODESCOM LUODESPRC
= EBroiler 5 €3 Farms Tialy ENG | 5 1 0,00 032VR085  VIA CAVECC)ERBE VR VENETO  TACCHINI  ALLEVAMEN POLLAME DfIndeterminat CONVENZIO  7500,00 TIZIANI SIMCSOC. AGR. LY 21945,00 ERBE VERONA
= & GISEP_ANA_AVICOLI_DETT_ALLEV g;:gﬁ:f’ 32 117,97 032VR093  VIA CA VECCERBE VR VENETO  GALLUS GAUALLEVAMEN' POLLAME D Indeterminat CONVENZIO  39000,00 TIZIANI ENZCSOCIETA'AG  65037,00 ERBE VERONA
B Chicken Breeder e s 4 3 137,34 032VR0B9  VIA CAVECCIERBE VR VENETO  TACCHINI  ALLEVAMEN' POLLAME D Indeterminat CONVENZIO  13600,00 CARPANESE SOC.AGR LY 21801,00 ERBE VERONA
= G'ﬁ:—“’:"-"wm“-[}m-““w GIsE_ANAL 5 4 265,32 032VR081  VIA CAVECCIERBE VR VENETO  GALLUS GALIALLEVAMEN POLLAME D#Indeterminat CONVENZIO  48000,00 TIZIANI MAUSOCIETA' AG  65038,00 ERBE VERONA
oo ;IS.EPfAN:e_i::\C OLLDETT ALLEV GRS g 5 278,75 032VR080  VIA CA' VECCERBE VR VENETO  GALLUS GAUALLEVAMEN' POLLAME D#Indeterminat CONVENZIO  35000,00 TIZIANI DAN SOCIETA' AG  65069,00 ERBE VERONA
® Svemstor ctsor ana LT 278,75 032VR0B0  VIA CA' VECCERBE VR VENETO  GALLUS GAUALLEVAMEN POLLAME D#Indeterminat CONVENZIO  17600,00 TIZIAN! FLAVSOCIETA' AG  65070,00 ERBE VERONA
[ Macelli_avicoli_ VEN_20170125 m 8 [7 297,99{032VR085_|VIA PARECCH ERBE VR VENETO  GALLUS GAUALLEVAMEN' POLLAME D#Indeterminat CONVENZIO  78000,00 TOSATO RIN SOCIETA'AG  17707,00 ERBE VERONA
Basemaps 98 297,99 032VR0BS  VIA PARECCH ERBE VR VENETO  GALLUS GAUALLEVAMEN POLLAME D#Indeterminat CONVENZIO  98000,00 LADY AVICOISOCIETA'AG  25043,00 ERBE VERONA
Source layer: 109 816,29 032VR0B3  VIA FIORANEERBE VR VENETO  GALLUS GAUALLEVAMEN POLLAME DAIndeterminat CONVENZIO  38000,00 PATUZZI MASOC. AGR. LY 64883,00 ERBE VERONA
£ Veneto & disenzedb.sdebutfer 11 g 875,69 032VR095  VIA CASTELLIERBE VR VENETO  TACCHINI  ALLEVAMEN POLLAME D#Indeterminat CONVENZIO  20000,00 AZIENDA AG SOC. AGR. LY 17569,00 ERBE VERONA
Use selected features | 43 "3 935,84 032VR0S0  VIA CASTELLIERBE VR VENETO  TACCHINI  ALLEVAMEN' POLLAME D Indeterminat CONVENZIO  15000,00 AZ AGR. PAISOC. AGR. LY 17566,00 ERBE VERONA
Spatial selection method fof 13 :xz 1149,64 032VR091  VIA CASTELLIERBE VR VENETO  TACCHINI  ALLEVAMEN' POLLAME D#Indeterminat CONVENZIO  26000,00 PATUZZI GICSOC. AGR. LY 57094,00 ERBE VERONA
@ 14 13 1155,97 032VR092  VIA CENTEN/ERBE VR VENETO TACCHINI  ALLEVAMEN' POLLAME D#Indeterminat CONVENZIO  10000,00 SOCIETA' AGSOC. AGR. G, 23112,00 ERBE VERONA
D rorty = seanch domce. 7 \-. 1217,13 040VR450  VIA PALAZZHISOLA DELLAVR VENETO  TACCHINI  ALLEVAMEN POLLAME D#Indeterminat CONVENZIO.  16000,00 PATUZZ! GAISOCIETA' AG  58978,00 ISOLA DELLA VERONA
e 16 15 1528,12 040VRS11  VIA CAMAGFISOLA DELLAVR VENETO  TACCHINI  ALLEVAMEN POLLAME D#Indeterminat CONVENZIO  15000,00 CRISTOFOU MANGIMIFIC  18025,00 ISOLA DELLA VERONA
17 16 1686,77 040VRS60  VIA CROSONISOLA DELLAVR VENETO  GALLUS GAUALLEVAMEN POLLAME D#Indeterminat CONVENZIO  78800,00 GIOVANNONSOC. AGR. Lt 64882,00 ISOLA DELLA VERONA
About select by locaion | 18 17 1810,71 040VRS17  VIA CROSONISOLA DELLAVR VENETO  TACCHINI  ALLEVAMEN POLLAME D2 Indeterminat CONVENZIO  18800,00 GIULIARI NICSOC. AGR. Lt 24043,00 ISOLA DELLA VERONA
19 18 2620,29 084VR0B2  VIA CAMPAGSORGA VR VENETO  GALLUS GAUALLEVAMEN POLLAME DA Indeterminat CONVENZIO  39990,00 SOC AGRCIISOC. AGR. L/~ 2315800 SORGA  VERONA
720 19 2627,10 040VRS44  VIA TOCCOLISOLA DELLAVR VENETO  GALLUS GAUALLEVAMEN POLLAME DfIndeterminat CONVENZIO  34000,00 TESCAROLI PSOC. AGR. LX  64917,00 ISOLA DELLA VERONA
21 20 273416 032VR100  VIA SAN CARERBE VR VENETO  AVICOLI MIS ALLEVAMEN' SVEZZAMEN Indeterminat NON INDICA ~ 6197,00 FATTORIA CCFATTORIACC  64704,00 ERBE VERONA
27 2874,59 040VRB05  VIA SCHIOPFISOLA DELLAVR VENETO  TACCHINI  ALLEVAMEN POLLAME DAIndeterminat CONVENZIO  11200,00 CORTE SCHIKSOC. AGR. L#  17574,00 ISOLA DELLA VERONA
2322 3017,84 040VR043  LOC. CANOVISOLA DELLAVR VENETO  GALLUS GAUALLEVAMEN POLLAME D#Indeterminat CONVENZIO  17000,00 AVICOLA PINAZ AGRCECC  59242,00 ISOLA DELLA VERONA
24 :23 3017,84 040VR043  LOC. CANOVISOLA DELLAVR VENETO  GALLUS GAUALLEVAMEN POLLAME D2Indeterminat CONVENZIO  22000,00 PERBELLINI RAZAGR.CECC  58843,00 ISOLA DELLA VERONA
ey e asnmass @, s e e Y T PR R P T R R mesannnes nens ssmnnuts
jae| & mn
659745,941 5022076,824 Meters
I

° T o
owvre il B

0STVR106




Applications — Al outbreak management

Step 7: restriction zones

* Identification of poultry
farms at risk of
neighborhood spread

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

« Planning eradication
actions (buffer vaccination,
pre-empty killing,..)




_ L ————————— s
Applications — Al outbreak management

Step 7: restriction zones

 Survelllance

« Enforcement of restriction
and eradication measures
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Application — Eradication of sylvatic rabies

In Europe red foxes (Vulpes vulpes ) are the reservoir
of rabies

Sylvatic rabies has been eradicated from many EU
countries by means of vaccination usm I|ve
attenuated vaccines (oral rabie e,

Italy had been rabies free sinct
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Application — Eradication of sylvatic rabies
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Application — Eradication of sylvatic rabies

Switzerland

BOLZANO/BOZEN

Slovenia

PORDENONE

* GORIZIA

RIESTE

LOMBARDIA

PADOVA

Croatia /\
Legenda

+ 1 animale positivo (Febbraio 2011)

1 animale positivo (Luglio-Dicembre 2010)

1 animale positivo (Gennaio-Giugno 2010) :
1 animale positivo (Luglio-Dicembre 2009)
1 animale positivo (Gennaio-Giugno 2009)

. 1 animale positivo (Ottobre-Dicembre 2008) i
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Application - Aerial distribution of vaccine baits

Bait storage
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Application — Sylvatic rabies

GIS use In planning an ORV:

Precise definition of the vaccination area - suitability
« Zones with low or high fox densities
« Zones where baits could not be dropped (cities, ...)

* Areas below the average freezing point (threshold = 0°C)
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Application — Sylvatic rabies

GIS use in planning an ORV:
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
regular dropping of baits (density/km?) and recorded the
coordinates where the baits were dropped

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 localization of each dropped bait (recorded on a file)
« Maps with the precise bait distribution
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Application — Evaluation of vaccine bait distribution
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Monthly number of infected foxes — 2010
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GIS - Conclusions

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

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

Know-how for GIS use in the veterinary sector is well
established in order to build a GIS infrastructure
tailored to your needs and organization
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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

< Collaborating Centre
p for Epidemiology, Training
l __ s and Control of Emerging
g s ~ Avian Diseases
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