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By modifying the Earth’s natural landscapes, humans have introduced an imbalance in the Earth System’s energy,
water and emission fluxes via land-use and land-cover changes (LULCCs). Through land-atmosphere interactions,
LULCCs influence weather, air quality and climate at different scales, from regional/local (a few ten kilometres)
(Pielke et al., 2011) to global (a few hundred kilometres) (Mahmood et al., 2014). Therefore, in the context
of climate change, LULCCs will play a role locally/regionally in altering weather/atmospheric conditions. In
addition to the global climate change impacts, LULCCs will possibly induce further changes in the functioning
of terrestrial ecosystems and thereby affect adaptation strategies. If LULCCs influence weather/atmospheric
conditions, could land use planning alter climate conditions and ease the impact of climate change by wisely
shaping urban and rural landscapes?

Nowadays, numerical land-atmosphere modelling allows to assess LULCC impacts at different scales (e.g.,
Marshall et al., 2003; de Noblet-Ducoudré et al., 2011). However, most scenarios of climate changes used to
force impact models result from downscaling procedures that do not account for LULCCs (e.g., Jacob et al.,
2014). Therefore, if numerical modelling may help in tackling the discussion about LULCCs, do existing LULCC
scenarios encompass realistic changes in terms of land use planning?

In the present study, we apply a surface model to compare projected LULCC scenarios over France and to
assess their impacts on surface fluxes (i.e. water, heat and carbon dioxide fluxes) and on water and carbon storage
in soils. To depict future LULCCs in France, we use RCP scenarios from the IPCC AR5 report (Moss et al.,
2011). LULCCs encompassed in RCPs are discussed in terms of: (a) their impacts on water and energy balance
over France, and (b) their feasibility in the framework of land use planning in France. This study is the first step
to quantify the sensitivity of land-atmosphere models to LULCCs. RCP scenarios showing the largest impact on
surface fluxes and carbon-water soil storage will be selected to force a coupled land-atmosphere model. Coupled
land-atmosphere simulations will allow to account for atmospheric feedbacks in the assessment of the sensitivity
of land-atmosphere models to LULCCs. In addition, this study aims to push further scenario development to build
compelling LULCC scenarios. If the assessment of LULCC scenarios through numerical modelling may provide
land planners with an established scientific basis to draw future land use policy, LULCC scenarios should depict
realistic as well as extreme modifications at scales at which changes in landscapes are actually shaped.
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