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La processionnaire du pin :
enjeux de santé végétale, animale et humaine

chenilles défoliatrices

La processionnaire du pin, Thaumetopoea pityocampa

chenilles urticantes
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La processionnaire du pin :
enjeux de santé végétale, animale et humaine

Collectivités territoriales
concernées par la processionnaire du pin

= ~ 21 000 communes / 36 000 ..
= 84 départements / 96 ‘
= 13 régions /13

La processionnaire du pin, Thaumetopoea pityocampa
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La processionnaire du pin :
enjeux de santé végétale, animale et humaine
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Une espéce en expansion
depuis les années 1990
sous l'effet du
réchauffement climatique

La processionnaire du pin, Thaumetopoea pityocampa
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cartographie de son aire de distribution
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Figure 2. Pictures showing the pine processionary moth silk
nest and different examples of infested trees located along
streets in the region of Orléans, France. A. Winter silk nest. B. Host
tree infested by several PPM colonies. C to E. Infested trees located
along traffic lanes. F. Picture taken from within a car. All host trees are
black pines (Pinus nigra) except in C. where black pines and scots pines
(P. sylvestris) are present. All photos by J. Rousselet.
doi:10.1371/journal.pone.0074918.g002
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During the last decade, geospatial data have become increas-
ingly accessible with the advent ol new mapping technologies such
as Google Earth that oflers free satellite imagery and aerial photos
ol most of earth’s land surlace. Google Earth has been used n
several research areas that require mapping technology such as
human or ammal health [15.16], conservation biology [17,18] or
biodiversity assessment [19]. A new level ol spatial information has
been recently reached with the development of Google street view
(GSV) n 2007 [20]. This new technology provides panoramic
imagery captured in hundreds ol cities in dillerent countries
around the world. It corresponds to an unprecedented amount of
information at street-level scale. Not only dedicated to cties and
urban areas, GSV documents rural areas and unpopulated places.

GV is based on the idea of operating numerous data-collection
vehicles around the world. Each vehicle is equipped with camera
and GPS, and records images while driving paved and unpaved
roads. Resulting data are processed and served via the Internet
[20]. Street imagery consists of detailed views allowing users to
navigating and exploring streets and cities [21]. The aim of the
present study was to explore how the GSV technology could be
helpful to ecological research in documenting the geographical
species, kecenl studies have shown

imagery could be used to depict and audit neighborhood
environments i the [ramework of social science [22] and

preventive medicine [23] but to our knowledge, no ecological
application has been published so far.
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Figure 1. Pine processionary moth sampling grids. A large
sampling grid covering the administrative region called “Région
Centre” (46 848 km?) in France was investigated. A second, smaller
(121 km?), sampling grid was nested within the former.

doi:10.137 /journal.pone.0074918.g001
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Figure 3. Large-scale study of the pine processionnary moth in France. A. Field data B. Google street view derived data. The sampling units

are cells of 16 km =16 km.
doi:10.1371/journal.pone.0074918.g003
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Table 1. Confusion matrix for the pine processionnary moth
field data (true class) and Google-derived data (hypothetized
class) in the large-scale study grid (LG).

16 km x 16 km

field data
presence absence
Google presence TP =165 FFP=0
absence FN=13 THN=5

doi:10.1371/journal. pone.0074918.t001
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Figure 4. Small-scale study of the pine processionary moth in France. A. Field data B. Google street view derived data. The sampling units

are cells of 2 km =<2 km.
doi:10.1371/journal.pone.0074918.g004
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Table 2. Confusion matrix for the pine processionnary moth
field data (true class) and Google-derived data (hypothetized
class) in the small-scale study grid (S5G).

2 km x 2 km field data
presence absence
Google presence TP=3 FP=0
absence FMN =63 TH =49

Of the 121 sampled cells, 6 were removed from the analysis because no GSV
data were available for comparison with field data.
doi:10.1371/journal.pone.0074918.0.002
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are cells of 16 km =16 km.
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Une espéce en expansion
depuis les années 1990
sous l'effet du
réchauffement climatique

La processionnaire du pin, Thaumetopoea pityocampa
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Abstract: Trees have important and diverse roles that make them essential outside of the forest.
The use of remote sensing can substantially support traditional field inventories to evaluate and
characterize this resource. Existing studies have already realized the automated detection of trees
outside the forest (TOF) and classified the subsequently mapped TOF into three geometrical classes:
single objects, linear objects, and ample objects. This study goes further by presenting a fully
automated classification method that can support the operational management of TOF as it separates
TOF into seven classes matching the definitions used in field inventories: Isolated tree, Aligned trees,
Agglomerated trees, Hedge, Grove, Shrub, and Other. Using publicly available software tools,
an orthophoto, and a LIDAR canopy height model (CHM), a TOF map was produced and a two-step
method was developed for the classification of TOF: (1) the geometrical classification of each TOF
polygon; and (2) the spatial neighboring analysis of elements and their classification into seven
classes. The overall classification accuracy was 78%. Our results highlight that an automated TOF
classification is possible with classes matching the definitions used in field inventories. This suggests
that remote sensing has a huge potential to support the operational management of TOF as well as
other research areas regarding TOE.
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Val de Loire - Orléans

Utilisation de données Google Street View
pour cartographier la processionnaire du pin

... et de nouveaux outils de monitoring
pour suivre sa phénologie a distance

J. Rousselet
Unité de Recherche de Zoologie Forestiére (URZF)
INRA Val de Loire - Orléans

J.-P. Rossi
UMR CBGP
INRA Montpellier
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Une expansion vitesse d’expansion régionalement variable

Une espéce en expansion
depuis les années 1990
sous l'effet du
réchauffement climatique

La processionnaire du pin, Thaumetopoea pityocampa
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PHILOSOPHICAL Phil. Trans. R. Soc. B (2010) 365, 3149-3160

_ TRANSACTIONS
THEOI:OYAL
SOCIETY Review
Why does phenology drive species

distribution?

Isabelle Chuine®™

Centre d’Ecologie Foncrionnelle et Evolutive— CNRS
34293 Montpellier cedex 05, France

Stage-dependent physiological responses in a butterfly
cause non-additive effects on phenology

Natalie J. Briscoe, Warren P. Porter, Paul Sunnucks and Michael R. Kearney

N. J. Briscoe (nbriscoe@unimelb.edu.au) and M. R. Kearney, Dept of Zoology, The Univ. of Melbourne, Vieroria 3010, Australia.
— W P Porter, Dept of Zoology, The Univ. of Wisconsin, Madison, WI 53706, USA. — P Sunnucks, School of Biological Sciences and
Australian Centre for Biodiversity, Monash Univ. Clayton, Victoria 3800, Australia.
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Variations phénologiques dans I’'espace
selon les climats

.
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) - automnales et hivernales

premiers gels

aUtomnaux ® afrontiers OPINION
mn PhYSIOIOgy published: 17 November 2015

@ Looking Beyond the Large Scale
Effects of Global Change: Local
Phenologies Can Result in Critical
Heterogeneity in the Pine

Automne Processionary Moth

' H ver Christelle Robinet *, Mathieu Laparie and Jéréme Rousselet
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Figure 1: Tableau indicatif présentant la mise en correspondance du type de climat avec le cycle de vie de la processionnz
oceanic-continental g rad ieniéches indiquent la durée potentielle de la phase larvaire.
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Canicule de 2003

Hiver 2002-2003 Hiver 2003-2004
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Ecology and Evolution

Are heat waves susceptible to mitigate the expansion of a

R — species progressing with global warming?
Christelle Robinet, Jérome Rousselet, Patrick Pineau, Florie Miard & Alain Roques
INRA, UR633 Zoologie Forestiere, F-45075 Orléans, France
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Canicule de 2003

Hiver 2002-2003 Hiver 2003-2004

Départerments non Couverts par des placeties du Téseau prOCESSioNNaTT mmﬂ
Depansmants CouveITs par 0 BLACENES du 583U PAOCRSS00NSTE U pn

p i? températures minimales Global Change Biology (2006) 12, 662-671, doi: 10.1111/j.1365-2486.2006.01124.x
k 1

4, d’octobre a mars . . . . . .
&5 tb'__ A rapid altitudinal range expansion in the pine

processionary moth produced by the 2003 climatic

- -
p’ anomaly
\ ANDREA BATTISTIY, MICHAEL STASTNY+, EMILIANO BUFFO*and STIG LARSSON 1

*Department of Environmental Agronomy — Entomology, University of Padova, Via Universita 16a, 35020 Legnaro, Italy,
iDepartment of Ecology and Evolutionary Biology, Cornell University, Corson Hall, Ithaca, NY 14853-2701, USA,
iDepartment of Entomology, Swedish University of Agricultural Sciences, PO Box 7044, 5-750 07 Uppsala, Sweden

%/ = méme événement climatique = réponses différentes
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Vagues de chaleurs automnales

= la PP en tant que modele d’étude du déreglement climatique

Processions précoces et phénologies “erratiques”

o période a risques majeurs

Printemps

=

processions

U processions
T 8585552 % 68 3¢ a-hi :
AR R pré-hivernales post-hivernales

e
e
e
e
er
er

=

e = = =

juillet
ao(t

octob
janv
févr

septemb
novemb
décemb

années a
étés indiens

e
(=}
(=)
e
er
er

=0
a‘ ‘

s 3 -l

juillet
aolt
septemb
octob
novemb
décemb
janvi
févr

—> accroissement des problemes sanitaires
—> accroissement des échecs de lutte
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Phénologie de la processionnaire du pin

= déclenchement de la lutte
= alertes sanitaires

= interrelation réponse distributionnelle
et réeponse phénologique
au changement climatique?

INRA
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Google Trends

chenilles processionnaires
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AGIIR : Alerter & Gérer les Insectes Invasifs et/ou Ravageurs

Connexion a VigiPl@nt
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Formulaire n°®?
Modele : Chenille processionnaire du

pin

Confirmez

Processionnaire du pin

Nature de I'observation
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Commentaire éventuel

Commentaire éventuel

Arbre hote
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Processionary moth meeting, Hammamet, 07/12/2018
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Tools for Remote and/or Automated Phenological Surveys

o Cap-0el

CapTrap - Piages connectés




o C9gp20

monitoring a distance
du vol des males

CapTrap - Piéges connectés
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CapTrap - Pisges connectés

- cap 2020

o C9gp20

monitoring a distance
du vol des males
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WEB-TRAPS

Aide a la décision pour la gestion de la processionnaire du pin
Développement d’un service de monitoring commercialisable
Captrap® Terrain
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