
Thematics of the M2 internship: 
Climate, oceanography, analysis of numerical climate and ocean models and observations. 
 
Title of the M2 internship: 
« Ocean and surface atmospheric conditions over the northeastern Atlantic in CMIP6 CNRM-
CERFACS climate simulations : comparison to observations, reanalyses, and projected 
changes » 
 
Supervisors:  
Angélique Melet (Mercator Ocean International), Aurore Voldoire (Météo France / CNRM), 
Guillaume Reffray (Mercator Ocean International). 
 
Contact: 
Angélique Melet, amelet@mercator-ocean.fr, +33561393857 
 
Duration: 4 to 6 months. 
 
Location: 
Mercator Ocean International, Ramonville St Agne (31), France. 
 
Description of the internship: 
Global scale climate projections over the 21st century are based on global coupled ocean-
atmosphere climate models. The typical resolution of these models (1° for CMIP5 models 
analyzed in the 5th Assessment Report of the International Panel on Climate Change [IPCC], 
and up to ¼° for CMIP6 models) is coarse and do not allow to capture some dynamical 
processes. Assessing the ability of climate models to capture past observed variations of 
ocean and surface atmospheric states can inform on the models’ ability to project future 
ocean and surface atmospheric states changes over the 21st century.  

During this internship, we wil first evaluate the climate simulation produced at CNRM-
CERFACS for CMIP6 over the northeastern Atlantic ocean (western Europe) and the last 
decades of the 20th century. Outputs from the CNRM-CM6-1 climate simulation will be 
compared to observations and reanalyses, particularly to the regional ocean reanalysis 
produced by Mercator Ocean International. We will focus on oceanic (temperature, salinity, 
currents, sea level) and surface atmospheric (wind, pressure, temperature and humidity) 
fields.  
 
In a second step, an analysis of the changes projected by the climate model during the 21st 
century on ocean variables, including sea level, and on surface atmospheric variables will be 
conducted over the study area for several climate change scenarios. 
 
 
Context: 
This internship will prepare the development of high-resolution regional ocean projections 
on the Northeast Atlantic as part of a PhD thesis. These regional ocean projections will be 
based on the ocean model developed at Mercator Ocean International for the northeast 
Atlantic forced at its lateral boundaries and at the surface by the outputs of the CNRM-CM6-
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1 climate model analyzed in this internship. These regional projections will also take into 
account physical processes not represented in global climate models (e. g. tide). 
 
 


