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University curriculum

2012/2013: L3 Earth and Environment Sciences
Study of a model of inversion of friction conditions at the base of the polar
caps (Fabien GILLET-CHAULET, LGGE, 2 months)

↓

2013/2014: L3 Physics
Study of a quality tool (BDT) to reject poorly reconstructed photometric
redshift in LSST and to improve performance photo-z (Jean-Stéphane RICOL,
LPSC, 2 months)

↓ WHV in Japan / freelance in programming websites

2017/2018: M1 Atmosphere, Climate and Continental Surfaces
The impact of Arctic sea ice variability on the Northern latitude hydrological
cycle in models and reanalyses (Olga ZOLINA, IGE, 3 months)

↓

2018/2019: M2 Atmosphere, Climate and Continental Surfaces
Identification and filtering of the ocean chaos by Machine Learning (Thierry
PENDUFF, IGE, 6 months) 1



PhD objectives

Highlight climate variability and trends in the Himalayas using the global
atmospheric model LMDZ [?] with a variable resolution grid centered on this

region.

Methods 

First, a 1900-2010 experiment will be run with a configuration nudged toward the ERA-20C 
atmospheric reanalysis (Poli et al., 2016). Comparisons will be made with RCMs experiments 
applied in the same domain (CEFIPRA Franco-Indian project, submitted in 2019), and global 
high-resolution experiments provided by the Barcelona Supercomputing Centre (BSC, 
Barcelona) in the context of HighresMIP (Haarsma et al., 2016). Long-term simulations will be 
used to investigate climate trends over the last century and decadal to multi-decadal changes of 
atmospheric conditions that could explain temporary positive trends of glacier mass balance in 
this area. Second, a subgrid-scale parameterisation of the surface energy balance will be 
implemented in the model, with the aim to improve the representation of the climate and the 
snow cover in mountainous areas. This new feature will allow to resolve the surface energy 
balance separately for snow-covered and snow-free areas, and also as a function of the surface 
height, a feature that does not exist in the current version of the model. The development of the 
surface model, and in particular the snow scheme, will be approached in the context of the 
ESM-Snow-MIP initiative (Krinner et al., 2018). Third, LMDZ will be used in configurations 
nudged toward future scenarios and experiments dedicated to the differentiation of aerosol and 
GhG forcings (DAMIP, Gillet et al., 2016). This PhD project will allow a better understanding of 
the climate and the cryosphere changes in the Himalaya, with the final goal to provide different 
climate scenarios for the next century in this mountainous area. 
 

	
Figure 1: snow cover duration in LMDZ experiments and NSIDC observation over 1998-2008 
 
References: 
Brun, F., Berthier, E., Wagnon, P., Kääb, A. and Treichler, D., 2017. A spatially resolved estimate of High 

Mountain Asia glacier mass balances from 2000 to 2016. Nature geoscience, 10(9), pp.668-673. 
Gillett, N.P., Shiogama, H., Funke, B., Hegerl, G., Knutti, R., Matthes, K., Santer, B.D., Stone, D. and 

Tebaldi, C., 2016. Detection and attribution model intercomparison project (damip). Geoscientific Model 
Development, 9(10), pp.3685-3697. 

Haarsma, R.J., Roberts, M.J., Vidale, P.L., Senior, C.A., Bellucci, A., Bao, Q., Chang, P., Corti, S., 
Fučkar, N.S., Guemas, V. and von Hardenberg, J., 2016. High resolution model intercomparison project 
(HighResMIP v1. 0) for CMIP6. Geoscientific Model Development, 9(1), pp.4185-4208. 

Hourdin, F., Foujols, M.A., Codron, F., Guemas, V., Dufresne, J.L., Bony, S., Denvil, S., Guez, L., Lott, F., 
Ghattas, J. and Braconnot, P., 2013. Impact of the LMDZ atmospheric grid configuration on the climate 
and sensitivity of the IPSL-CM5A coupled model. Climate Dynamics, 40(9-10), pp.2167-2192. 

Krinner, G., Derksen, C., Essery, R., Flanner, M., Hagemann, S., Clark, M., Hall, A., Rott, H., Brutel-
Vuilmet, C., Kim, H. and Ménard, C.B., 2018. ESM-SnowMIP: assessing snow models and quantifying 
snow-related climate feedbacks. Geoscientific Model Development, 11, pp.5027-5049. 

Figure 1: Adapted from [?]: snow cover duration in LMDZ experiments and NSIDC observation over 1998-2008.

Subgrid parameterization of the surface energy balance computation in the
LMDZ model (snow-covered or not + elevation)

(ESM-Snow-MIP3 initiative [?])

Resources
→ IGE / IPSL collaborations (use and development of the model)
→ Meteorological and glaciological observations of the GLACIOCLIM network [?]
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