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Sparce and scarce high-quality streamflow observations before the 1960s

No sufficient high-quality observations for assessing the impact of multidecadal climate variability on low-flow estimates SCOPE Hydro: Historical daily streamflow reconstruction from 1871 onwards Safran [START_REF] Vidal | A 50-year high-resolution atmospheric reanalysis over France with the Safran system[END_REF] Gridded archive of local meteorological variables 1958-2008 20CR [START_REF] Compo | The Twentieth Century Reanalysis Project[END_REF] Large-scale atmospheric variables 1871-2012 SCOPE Climate [START_REF] Caillouet | Probabilistic precipitation and temperature downscaling of the Twentieth Century Reanalysis over France[END_REF][START_REF] Caillouet | Ensemble reconstruction of spatio-temporal extreme low-flow events in France since 1871[END_REF]) 25 sets of gridded local meteorological variables 1871-2012 SCOPE Hydro [START_REF] Caillouet | Ensemble reconstruction of spatio-temporal extreme low-flow events in France since 1871[END_REF] 25 sets of daily streamflow over 662 catchments 1871-2012

SCOPE

Statistical downscaling method

GR6J + CemaNeige

Hydrological modelling

Analysis of spatiotemporal extreme lowflow events [START_REF] Caillouet | Ensemble reconstruction of spatio-temporal extreme low-flow events in France since 1871[END_REF] Long-term trend analysis of snow water equivalent and snowmelt timing [START_REF] Vidal | Hydrometeorological reconstruction of snow-influenced streamflow series in France since 1871[END_REF] Figure 2: Hydrometeorological reconstruction scheme used to derive the SCOPE Hydro datset, and application examples.

Policy-relevant low-flow estimates: QMNA5
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Figure 3: Low-flow values estimated for the Gartempes@Folles catchment, for the 7 time periods and the 3 datasets. Filled points show best estimates for individual series, and violins show the sampling uncertainty (plus downscaling uncertainty for SCOPE Hydro)
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Perspectives

Reduction of uncertainty in historical reconstructions by assimilating surface weather observations in the SCOPE Climate dataset, with an offline Ensemble Kalman Filter approach (Alexandre Devers on-going PhD thesis) Assessment of added value for streamflow reconstructions and especially for historical low-flow estimates

See poster "High-resolution reanalysis of precipitation over France through offline data assimilation in a downscaled ensemble meteorological reconstruction" by A. Devers et al., 
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 1 Figure 1: Evolution of the number of RHN stations with available data from 1871 onwards.

Figure 4 :

 4 Figure4: Evolution of low-flow best estimates for each station and each dataset, as anomalies with respect to SAFRAN Hydro values for the most recent period(1991)(1992)(1993)(1994)(1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010) 
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 5 Figure 5: Statistical significance of differences of low-flow estimates with respect to those of the most recent period 1991-2010, within the SCOPE Hydro dataset. Brown colours indicate drier periods and green colours wetter periods.