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The Explore2 project: context and objectives
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The Explore2 project: methodology
O (surface water)
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A top-down modelling chain with multiple scenarios and multiple models
to project future water resources



The Explore2 project: methodology
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The Explore2 project: methodology
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The Explore2 project: outputs e prottees byMEANDT/ML

Knowledge transfer R’gﬁ £ &\-—-V\

» Dataverse for summary reports on the main messages of the : e b 8
Explore2 project Ej“rf\ v -

(https://entrepot.recherche.data.gouv.fr/dataverse/explore?) =

« MOOC for online trainings on understanding hydroclimatic
projections designed for water managers and stakeholders

(https://e-learning.oieau.fr/enrol/index.php?1d=3799)

Data available for download

* Le Portail DRIAS-Climat for climate projections
(https://www.drias-climat.fr)

* Le Portail DRIAS-EAU for hydrological projections
(https://www.drias-eau.fr)

Data visualization
MAKAHOQO for visualizing the observed hydrological records
in France (https://makaho.sk8.inrae.fr)

« MEANDRE for visualizing the hydrological projection results Annual Q changes under RCP 8.5 (ADAMONT and CDFt )

In France (https://meandre.explore2.inrae.fr) of 2070-2099 compared to 1976-2005
5 for basins simulated by at least 4 HMs
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Contributions from IPSL: ORCHIDEE configuration
S“”“emmff@sy * ORCHIDEE land surface model developed by IPSL that

Evapotranspiration

(ET)

g 0 AL O represents water, energy and carbon budgets
AR ¢ Climate forcings
v O Safran reanalysis over France produced by Météo-France
Drainage (D) (hourly, 8-km) from 1958 onwards
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Contributions from IPSL: ORCHIDEE calibration & evaluation

Benchmarks: daily Q records from the French
national dataset Hydro-Portail, two ET products
GLEAM and FLUXCOM

Mannual calibration of ORCHIDEE to reduce the
biases of both Q and ET
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This setup of ORCHIDEE is used to produce
hydrological projections for the Explore2 project
but with a fixed land cover map of year 2005



Contributions from IPSL: physiological effects of CO2

® At vegetation level, elevated CO, in the atmosphere concurrently:
® closes partially leaf stomata ® enhances photosynthesis

(anti-transpiration effect) (fertilization effect)
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® ORCHIDEE is the only HM that accounts for the physiological effects of rising CO, in the
Explore2 project

® Hydrological response to the physiological effects of CO, in France?
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Contributions from IPSL: physiological effects of CO2
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Contributions from IPSL: impact of irrigation

[ 1) Definition of root zone ]

B, soil deficit, D
D is zero if LAl < LAljim

AL Root zone

~—
i

_ 3) Irrigation requirement_

N -
) * Volume controlled by f;,-..
Oliim * Requirementlimited by Ipg.
Overland | |

Runoff 4) Available water

* Waterallocation: a; and factors f;,, and fg,,
* Adduction: a; g44.
» |f supplyis depleted, irrigation restricted

} prainage 5) Applied irrigation
Groundwater

Crop/grass

Baseflow

Discharge

Source: Arboleda-Obando et al., 2024

A new Irrigation module in ORCHIDEE
developed by Arboleda-Obando et al. (2024)
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Contributions from IPSL: impact of irrigation
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® [rrigation Increases LAI, ET, SM
and R (slightly) in the irrigated area
In France



Contributions from IPSL: CO2 vs irrigation under climate change

Physiological effects of CO, on summer Q trends
over 2005-2099 in France under RCP 8.5
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® The physiological effects of CO2
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Contributions from IPSL: CO2 vs irrigation under climate change

400
Seine@Poses Loire@Montjean
" Highly irrigated
300 fall
2 2
o 5400- o
—> No IRR & rising CO2
‘. | . 7 =+=-»No IRR & contant CO2
el IRR &rising CO2
1950 1970 1990 2010 2030 2050 2070 2090 1950 1970 1990 2010 2030 2050 2070 2090
00 Garonne@Lamagistére Rhone@Beaucaire
Highly irrigated
— \ 51200-
g £
@] @]
800
e 400
1950 1970 1990 2010 2030 2050 2070 2090 1950 1970 1990 2010 2030 2050 2070 2090

Projections of summer flows for the four main river basins in France
under a hot and dry storyline (ECEarth.HadREM3 & RCP 8.5)
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Conclusions and next steps

®* The Explore2 project has produced a large ensemble of hydrological projections to
Investigate the impact of climate change on water resources in France

® This project stands out due to the extensive number of river basins studied, the diversity of

models used, the accessibility of results, and the emphasis on knowledge transfer for water
managers.

® |[PSL provides new Insights based on ORCHIDEE projections: the physiological effects of
CO, and Irrigation impacts on French water availability

® Next steps: to commit this ORCHIDEE version on SVN, publications, etc.
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