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L'Institut Terre et Environnement de Strasbourg est une unité mixte de recherche sous les tutelles du CNRS, de
I'Université de Strasbourg et de I'Ecole Nationale du Génie de I'Eau et de I'environnement de Strasbourg
(ENGEES). Objectifs : Ce programme de bourses de stages de master a pour but d’offrir des opportunités d’échange
a des étudiants iraniens inscrits en master dans le domaine de I'eau et du développement durable, et d’avoir une
expérience internationale au sein d’un laboratoire de recherche prestigieux de l'université de Strasbourg.

2024 Internship research offer: Investigating the Impact of Sample Size on Estimated Prediction

Intervals in Groundwater Models for Uncertainty Analysis
Groundwater models are essential tools for understanding and managing water resources. However, the inherent
uncertainty in input parameters poses a challenge to accurate predictions. This uncertainty arises from both
stochastic properties and gaps in knowledge about parameter values. This study focuses on the crucial aspect of
uncertainty analysis: the estimation of prediction intervals and how it is influenced by the size of the sample used.
During simulation, uncertainties in model inputs propagate through the groundwater model, leading to
uncertainty in output quantities of interest. This process, known as uncertainty propagation analysis, is
fundamental for robust modeling. Sampling techniques play a vital role in various algorithms designed for
uncertainty analysis in groundwater models. Depending on the type of analysis, sampling can be input-oriented or
output-oriented. Input-oriented methods, such as Monte Carlo simulation, GLUE type methods, sensitivity
analysis, and design of experiments, are our focus in this study.
Real-world groundwater models often exhibit highly non-linear and complex response surfaces, coupled with large
parameter and problem spaces, making them high-dimensional with significant uncertainty at each dimension.
Moreover, these models demand high computational resources, leading to extended run times. These challenges
hinder the effective use of sampling-based analyses for uncertainty estimation.
In light of the above-mentioned challenges, this research aims to address two key questions: i) Effect of Sample
Size on Estimated Prediction Intervals and ii) Improving Prediction Intervals by Adjusting Sample Size:
To answer these questions, we will employ different groundwater models with varying complexities. Our
investigation will involve extensive sampling to adequately capture the non-linearity of response surfaces, explore
the high-dimensional parameter space, and account for computational demands. By systematically varying sample
sizes using advanced sampling algorithms, we aim to uncover insights into the relationship between sample size
and the reliability of prediction intervals. Understanding the influence of sample size on prediction intervals is
crucial for enhancing the reliability of groundwater models and improving decision-making in water resource
management. Our findings will contribute to the refinement of uncertainty analysis techniques, making them more
applicable to real-world groundwater modeling scenarios.
In conclusion, this research seeks to bridge the gap in knowledge regarding the impact of sample size on prediction
intervals in groundwater models, offering valuable insights for researchers, practitioners, and policymakers
involved in water resource management. We are looking for a Master 2 student or a student in last year of an
engineering school in the field of hydrogeology, numerical modelling, civil engineering or water resources.

Calendrier de candidature :

1. Jusqu’au 15 mars 2024 : date-limite pour I'envoi des dossiers de candidatures a fahs@unistra.fr
2. 15 avril 2024 : annonce des résultats et début des procédures visas ;

3. Septembre 2024 - Février 2025 : stage de master en France.

Conditions d’éligibilité :

e étre de nationalité iranienne et résider en Iran ;

e é&tre étudiant inscrit en master ;

e posséder une attestation certifiant un niveau B2 en anglais ou en frangais ;
e avoir maximum 32 ans au ler janvier 2024 ;

Avantages apportés par la bourse durant la période couverte :
e séjour en France avec une bourse mensuelle de vie (900 euros) pendant la période de stage (6 mois) ;
e Dbillet d’avion aller-retour Iran — France — Iran ;


mailto:fahs@unistra.fr
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1/3 — The applicant
Civil status
Name

First name

Date of birth

Birthplace Photograph

Nationality

Personal status

Passport number

Complete Address

Mobile phone

Mailing Address

Current position

Position

Field

University — Research Institute / Workplace

Academic background
Year Academic degree / Specialization Institution Comments

Professional experience
Year Occupation Institution Comments




References

Name

Position

Organization

Email

Languages proficiency (basic, medium, fluent)

Language

Reading

Writing

Comprehension




2/3 Project

Cover letter (scientific added-value, professional perspectives, and motivation)




3/3 Required documents in English or French (to be attached to the
Application Form)

Birth certificate

Copy of highest degrees

Copies of languages’ proficiency tests in English or French

CV in English with the list of publications, awards, patents, and previous grants, if any

PwNRE

Should there be any question about the program, please contact fahs@unistra.fr

Nota bene: Please note that late or incomplete submissions will not be considered, as well as any applications,
which do not satisfy the eligibility criteria. Each candidate who will have submitted his file in due time will
receive an acknowledgment of receipt within 72 hours.

| declare that all the above information, from page 1 to 5, as well as the information provided in the attached
documents are correct and bona fide.

| agree with the conditions of the program and the selection criteria. If | am selected, | acknowledge that not
completing next steps’ process in due time (completion of visa procedures, etc.), with no proper reasons, will
expose to reducing the length or cancelling the benefit of the scholarship. | acknowledge that any scholarship
will not be valid after the end of the year 2024.

If | am selected, | will be keen to deliver documents (video, exhibition, talk, etc.) to enhance my participation
in the program towards specialists’ and non-specialists’ audience.

Place: Applicant’s Signature:

Date:
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