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PhD SUBJECT 

 
 

PROVISIONAL TITLE:  Integrating thermal variability  
in spatially-explicit ecophysiologically inspired models of species extinction 

 
 
ABSTRACT:  
The research project is part of the pluri-annual (2016-2021) research programme "les sentinelles du 
climat" (https://www.sentinelles-climat.org/ ) dedicated to the understanding of climate change 
effects on distribution of low mobility animal and vegetal species of the region Nouvelle-Aquitaine. 
Focusing on the mountain lizards Iberolacerta bonnali and Podarcis liolepis, the endemic frog Rana 
pyrenaica in the Western Pyrenees and also the lizard Timon lepidus along south-west Atlantic coastal 
habitat, this PhD project will investigate the subtle and still debated importance of increased thermal 
variability (including extreme events) on extinction modeling and how it can be integrated in spatially-
explicit ecophysiologically inspired models of species extinction. 
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HOST LABORATORY PROFILE 

LMAP, Laboratory for Mathematics and its Applications - Pau (UPPA/CNRS)- UMR CNRS 5142.                                                                                

Modelling, Partial differential equations, Dynamical System, Optimization, Probability and Statistics, 
Sampling designs, Analysis and Numerical Simulation, High Performance Computing. 

 
 

 
OFFRE D’ALLOCATION DE THESE / PhD GRANT 

ÉCOLE DOCTORALE SCIENCES EXACTES ET LEURS  
APPLICATIONS - ED 211 / NATURAL SCIENCES DOCTORAL SCHOOL 

Avenue de l’université BP 1155 64 013 PAU Cedex – France 

WORKING CONDITIONS 
Laboratory :     Laboratory of Mathematics and its Applications, UMR CNRS 5142                                                                                   
Site web :   https://lma-umr5142.univ-pau.fr/fr/index.html  
PhD Supervisor:  Frank D’Amico 
PhD co- Supervisor :  Benoit Liquet 
 

Place :  scientific campus of Anglet (64600) France. 

Start:  1st October 2018 Duration: 3 years 

Employer: Université de Pau et des Pays de l’Adour (UPPA) 

Monthly salary before taxes: 1768.60 €    

https://www.sentinelles-climat.org/
https://lma-umr5142.univ-pau.fr/fr/index.html


Modifié le 05/03/2018 2 

MISSION – PRINCIPAL ACTIVITIES 
 

I. Scientific Context 

 
Human activities in the Anthropocene trigger drastic changes such as habitat loss and climate change. 
Warming of the climate can result in large changes in the occurrence of climate extremes, including an 
increased probability of local heat extremes and, counterintuitively, local cold snaps giving 
heterogeneity in time and space. The controversial "warm Arctic, cold continents" hypothesis, not 
evident in all climate models, could expel more cold fronts in western Europe. Temperature patterns 
during winter 2017-2018 have been consistent with that forecast. Potentially complex characteristics 
of temperature changes should not be overlooked, as temperature extremes are potentially more 
sensitive to changes in the variance  than in the mean over time or space. Much is known on the 
impacts of warming on biodiversity, forcing species to survive in novel, more hostile and extreme 
environments through range adjustments or local adaptation, but a lot is still unknown. There are also 
neglected controversial aspects, such as the ability of extremely cold spells during wintering or pre-
breeding season to drive rapid change in local populations. More generally, there is still debate on the 
consequences of increased temperature variability (including extreme events) compared to mean 
temperature change. Indeed, despite acclimation allows individuals to overcome (to varying degrees) 
the challenges associated with mean temperature change, many ectotherms, however, appear to lack 
the capacity to physiologically respond to large thermal variability. To add to confusion and 
complexity, a rise in the frequency and amplitude of extreme events is likely to have transient, non-
linear effects  (as are species thermal preference curves and activity patterns). Even a brief exposure 
to extreme heat or cold often elicits physiological responses that affect an organism's thermal 
tolerance. Increased environmental variability associated with climate change may thus favor some 
species while others should be dramatically and negatively impacted, threatening the viability of 
vulnerable species especially those with low mobility or dispersal capacity. 
  

II. Objectives 

The research project is part of the pluri-annual (2016-2021) research programme "les sentinelles du 
climat" (https://www.sentinelles-climat.org/ ) dedicated to the understanding of current changes and 
aiming at forecasting distribution of low mobility animal and vegetal species of the region Nouvelle-
Aquitaine. Specifically focusing on reptiles (lizards) and amphibians (frogs) in the mountain part of the 
region (Western Pyrenees), the project will address the subtle and controversial importance of 
increased thermal variability (including hot bursts and cold snaps) on biological extinction processes, 
through use of improved spatially-explicit ecophysiologically inspired models of species extinction. 
Given that extreme events are scarce by essence and that observational-based results are often 
equivocal, varying by region, by temperature variable and by timescale investigated, a theoretical 
approach will be used along with simulation. To stay realistic and anchored in the specific regional 
context,  simulations will use locally-derived weather, ecophysiological and biological inputs and 
outputs will be contrasted to the specific real data gathered in the context of the research programme 
"les sentinelles du climat" or made available from past and current academic and opportunistic 
surveys. Eventually, as an applied issue tailored to climatic scenarios at this regional scale of the 
research programme "les sentinelles du climat", one of the corollary output of the project should be to 
help providing a probabilistic framework for designing an improved long-term pluri-methods and 
multi-species monitoring scheme - with the added constraint that it must catch the processes that 
allow for spatially explicit simulation modeling under limited-distance dispersal over short time steps 
to improve forecasting of species range shifts. 

https://www.sentinelles-climat.org/
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III. Tasks and proposed methodology 

- contribute to ongoing field collection of count data and ecophysiological data (functional traits for 
hypoxia and thermal physiology) of selected lizards and frog species ; this dataset  is used as actual 
inputs of spatially-explicit physiologically inspired model of species extinction in the area of study  
- statistically  adjust daily regional climate model projections to provide hourly-adjusted outputs of 
temperature and precipitation for the area of interest and identify extreme events (hot bursts, cold 
snaps)  
- integrate simulated and actual observation records under different sampling schemes (haphazard 
collection versus advanced probabilistic designs) into the current modeling framework for integrating 
detection-nondetection and count data into a single analysis to estimate ecological processes 
(population dynamics, abundance, and individual detection probabilities during sampling)  
- model temperature-dependent thresholds and probabilities for activity (given known critical thermal 
limits and thermal performance curves) 
- use hybrid methods and mechanistic models to include ecological processes and ecophysiological 
important traits to understand and forecast climate-change induced range shifts given extreme events 
 - as a corollary, contribute to fostering scientific exchanges within the whole research programme  
"les sentinelles du climat" to facilitate communication and cross-disciplinary research .  

 

REQUIRED COMPETENCES 
 
The applicants should have a MSc-degree with double competence in ecology and  statistics (or 
comparable skills), have experience with programming, good communication skills and interest in 
working in a cross-disciplinary team. Sound experience with Bayesian statistics, hierarchical modelling, 
quantile mapping and curve fitting and multivariate spatio-temporal analysis is seeked. It is an 
advantage, but it is not required, to have an experience with cross-disciplinary research. 

 

CRITERIA USED TO SELECT CANDIDATE 
 
Criteria used in selection of the candidate will be: i/ motivation, scientific maturity and curiosity, ii/ 
candidate's knowledge in ecology and statistics, iii/ candidate's marks and rankings in M1 and M2, iv/ 
english proficiency and communication skills. 

 

REQUIRED DOSSIER,  DATE 
 
Applicants should e-mail to Frank D'Amico and Benoit Liquet: i/ a letter of application detailing 
candidate's motivations, ii/ candidate's MSc marks and ranking, iii/ a resume (CV) and iv/ a brief 
statement of research interest and skills. Names and email of three references will be appreciated.  
Candidates completing their MSc-degree in the Spring 2018 are also encouraged to apply.  Following 
evaluation of the applicants CV’s by the selection committee , interview with the selected candidates and 
ranking will be carried out. 

Deadline   apply before 2018/06/01 

 

CONTACTS 
 

Frank D'Amico frank.damico@univ-pau.fr   ;  Benoit Liquet  benoit.liquet@univ-pau.fr    
 

 


