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Project description: 

Water vapor is a key ingredient of the global hydrologic cycle and plays an important role in many atmospheric 
processes contributing to the weather and climate. The modelling of water vapour with climate models is still very 
limited due to large biases in the representation of moisture fluxes in most models and their subsequent impact on 
atmospheric dynamics and the water and energy cycles simulated with these models. Very similar limitations are also 
found in reanalyses produced with numerical weather prediction models. Monitoring accurately the water vapor 
trends and variability at all pertinent scales with observations is also a very challenging task as most long term 
meteorological observation systems have undergone changes in equipment and practices which imprint breaks in 
these time series and require the development of sophisticated homogenization methods.  

Space geodetic techniques such as GNSS (Global Navigation Satellite Systems) and DORIS (Doppler Orbitography 
Radiopositioning Integrated by Satellite) provide observations of tropospheric delays from two imbedded global 
ground stations networks for nearly 20 years. After conversion of the tropospheric delays to integrated water vapour 
contents, these data offer a new perspective to monitoring water vapour trends and variability in the atmosphere 
with the capability in terms of accuracy and space and time samplings to evaluating climate model simulations.  

The goals of this PhD are: (1) process, homogenize and validate the integrated water vapour estimates from the 
global GNSS and DORIS networks in comparison with observations from the NDACC (Network for the Detection of 
Atmospheric Composition Change) ; (2) document global and regional trends and variability in integrated water 
vapour with a focus on the Mediterranean area, polar regions and the tropics; (3) identify and understand the 
moisture biases in climate models used within the CMIP5 and CORDEX projects, as well as specific zoomed and 
nudged simulations with the LMDZ model; (4) study the link between integrated water vapour and the other water 
budget components (precipitation, clouds, and surface variables). 

Collaborative framework: 

This work will take place in a broad collaborative framework developed in France between IGN, LATMOS, LMD and 
other research organisations within the VEGA (Water vapour, GNSS and climate) nationally funded project (INSU-
CNRS LEFE grant) and in Europe and worldwide within the COST Action ES1206 (GNSS4SWEC). 



Contact for informal enquiries: Dr Olivier Bock (Olivier.Bock@ign.fr) 

Eligibility: 

Applicants for a studentship must have obtained, or be about to obtain, a Master 2 degree or higher in Climate, 
Atmospheric, Environmental or Earth sciences, with a good background in mathematics, physics and computer 
programing. Good communication skills are essential as the candidate will join a collaborative project between 
several research institutions in France and worldwide. 

The three-year studentship is expected to start between 1st September 2014 and 1st December 2014 and will benefit 
from a stipend of 1684,93 € per month during three years. 

Application procedures: 

Please send your application to sref@ign.fr with copy to the supervisors: Olivier.bock@ign.fr, 
Sophie.Bastin@latmos.ipsl.fr 

The applications should clearly identify the title of the project and include the following documents: 

 CV (including any publications) 

 Covering letter (outlining your academic interests, prior research experience and reasons for wishing to 
undertake this project)  

 Transcript (this should be an interim transcript if you are still studying) 

 2 references (if your referees prefer, they can email the reference direct to Olivier.Bock@ign.fr) 

The closing date for applications is midnight Wednesday 30 April 2014. Interviews are expected to take place in 
May and June. Decisions made by Admission Committee will be communicated by 1st July 2014. 
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