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TEMPO PROJECT
CONTEXT & OBJECTIVE

That may impact:

e Biodiversity
conservation,

e Livelihoods,

* Local development

From 2018 to 2021, Better understand the emergence of
TEMPO project modeled animal mobility in zoonotic disease to:
landscape with environmental key drivers to Undertake a risk assessment,
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TEMPO PROJECT
METHODS & OUTCOMES

Use satellite image to
characterize animal mobility
environmental key drivers

Use telemetry data to characterize

animal mobility behavior
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Modeling animal mobility & contact

Based on interaction graphs

A mechanistic approach based on a swarm model
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INTERNSHIP OBJECTIVE
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To restitute the TEMPO project outcomes - To the project stakeholders - Through implementing interactive narrative webmap application

To improve understanding of the environmental and climatic drivers and their impacts on wildlife/domestic contacts
To promote improved herding practices and the implementation of best wildlife and livestock management practices
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TEMPO GEOWEB PLATFORM
SPECIFICATIONS

L
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Combine the narrative to related maps lllllllll &l) '|||||'|'

Synthetic & exhaustive to inspired work ¢ &
Interactive & intuitive

Perennial C 1

Free & open-source to be:
Reproducible & re-writable
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PROJECT
MANAGEMENT

= Define the framework for the implementation and
= Ensure project success within the deadline and sponsor conditions

= |nitialization

a GIS Processin
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X GeoWeb Platform Setup

Tas
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GEOWEB PLATFORM
IMPLEMENTATION
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Aims to provide the GeoWeb platform for the project

[
‘ cirad AgroParisTech /_ universite s

PARIS-SACLAY



APPROACH

By

: @)l ¢S ¢
Cataloguing, collecting d GIS project web publishing J
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Review GeoWeb platform validation
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DATA
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SOFTWARE & WEBMAP
ARCHITECTURE

QGIS@

GIS client HTTP
Gﬁ WMTS
Wes HTTP PRI NAMO
saL AR - | APACHE <—»
\ WMTS GeoWeb
Gﬁ WFS
[“Wap cerver 1 WCS [ Web server | | Webmap cllent| WMS [ GeoWeb client |

'P stGIS/

PostgreSC._

Data base server

@ cirad rgoparistech /_ université :

PARIS-SACLAY



WEBMAP DESIGN CHALLENGES

Multibackground semiology compatibility

Anonymization of sensitive data

A& m e m

Cattle movement model

v s per 24-bose pacod:

« Th "Hron wandering phase” fom b 1o Sarn, cat 10w
randormy across B space and cutsid e iraal (anciosure
Wharo hardors eops e Catts Gt the gt cose o e
Pomesiend, o prevent roduion s B, As (Viguel, 2012,
Patotn ot l. 2017) e, herdes dcisions dupanci of
crupong ason

+ Outside the cropping sessons (ay o November in
MNP May to Octaber i Kruger and July 1o December
in GNP, catte are llowed 10 move in agricultural
areas 10 eed 0n secondary agricutwal products.

+ Ourieg the cropping saason (Decemer 0 Aprl it
N, November fo Aprit in Kruger and January fo
e n GHP), catte ao horded sway from growing.
fods.

o cope wih s herder's docison, the seloction of
ancove s cocurs Wi agolygn. TS pogon

rnvenanate e wvta of o Wi romoaniie n

Pe wssngant e i 8
¢
Nyporons it B
vaings | ol Tanoic -
s o e N e
PR kopos Tomests. | 1y (CORSS
i N ghas S
g re | N s
g

oweumession TEMPO

Ao
A e m
Cattle movement model
[0 At i
0 s oo 28-h pecot
YN $5# Surtacn wate
— + Tha “free wandering phase” o €am 1 8am, cate eam
Ay acsoss the spocn e autide he el fesciosuro
| Wheve herders kaeps her cate dug the ight cise 0 e
L Pomestasd. 1o prevent redaton and thet. As (Mguel, 2012;
= Peronon ot o, 217) s, hders decsons depencs of

copping season

* Outside the cropping seasces (May o Nevember in
HIP, May 0 October in Kruger and July 1o December
in GNP catte re wiowed o move in agricutrsl
51098101003 on secondary sgrcuursl products.

H04R November to Apri I Kruger and January to L
June in GP) cartle are harded away from growing.
toids.

Detalled semiology

vganaa

.
S307ome Librewte | wore

Gabon Congo
Awano
République Burund
” démocratique \
Kinshasa o du Congo
PonteN
Mbuji May: Kalemie
y . Ta
vige
®
Lianda
Kohwezi .
Lubumbashi
/ Angola
jobro

Ndola

Namibia

latota

—h 0

X South Africa g
Ougban

+ During the cropping season (December 10 Apri i )

PSS Agriure aross
-~

[ —
[ A i
[T —

' 6 Muange Catle Betarior

= fove Wandrag

. -
om
.
oo
t
v L
N
Kenya
-
Nawrob
Ansha
Mombasa
Dar e3-Salsam
‘ Tonae
Mahajangs
SADC_TFCA
SADC_TFCA
Bl Established
B Emerging
Conceptual E ;
Zimbabwe
Zimbabwe
=71 Zimbabwe

© OpenStreetMap ¢

Multi overlay compatibility

Paaue

Gonarezhou Malipati

Gonarezhou Malipati

I National Pack
B Communal Area
Safari Area

= N 8 3 \ 4o B Kruger Pesvi

Kruger Pesvi

I National Park

B Communal Area

African buffalo subspecies

African buffalo subspecies

c. aequinoctialis

€. brachyceros

c affer

S. ¢ nanus

bTB Spreading Risk

MRUBAEARA

Maputo

cirad AgroParisTech /_ unlver5|te 12

PARIS-SACLAY



WEBMAP DESIGN ISSUES
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TEM P :ﬁ; E&E;‘éﬁ'ﬂi R E S U LTS Documentation

Wiormations | Edtewr | Apercu Publier https://tempo.teledetection.fr/map/storytool.php#
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Concerning potential epidemiological implications and
disease transmissions, results indicate that interspecific ~~ = ey g
contacts are clustered and driven by the seasonality of natural Wik
resources (Guerrini et al., 2019) and herding practices at the
three studied Wildlife/Livestock Interfaces. This information
provides opportunities to improve pathogen management by
controlling access to key natural resources (i.e., forage and
surface water) or adapting livestock and/or wildlife
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v

Malipati[Safari’Area
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B National Park
P Communal Area

Safari Area

management practices to reduce the frequency of buffalo-
cattle contacts. However, pathogen circulations amongst Lo, Kruger Pesvi
hosts vary along a gradient from direct to indirect n B anhine
transmission (Altizer, Harvell, and Friedle 2003). Therefore,
the definition of what is a relevant contact regarding pathogen oo
transmission varies according to the pathogen of interest and I National Park
the considered space-time windows (Wielgus et al., 2021) B Communal Area
that define potential infectious contacts between focal animal
species. The temporal and spatial scales from which contacts African buffalo subspecies
are characterized will determine the potentiality of a
spatialized movement and contact model, such as the one African buffalo subspecies
developed in this study, to be of used to pathogen
transmission assessments. Indeed, pathogen dynamics are S. ¢. aequinoctialis
different depending on whether we consider a direct §. c. brachyceros
transmission pathogen such as foot and mouth disease " BN s c affer
(FMD) or a vector-borne pathogen such as Rift Valley Fever S. ¢. nanus
(RVF) for example.
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https://tempo.teledetection.fr/map/storytool.php
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CONCLUSION
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CONCLUSION

Improved skills:
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Project management skills Geomatics skills
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