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Some examples over France and Bulgaria



The SAFRAN-ISBA-MODCOU (SIM) hydrometeorological model
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the SAFRAN analysis

i Homogeneous zones

i Topographic effects

i Hourly values of 8 variables : rainfall, snowfall, cloudiness, global and
atmospheric radins, 10m wind speed, 2m temperature and humidity
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Assessment of the SAFRAN Analysis

WWJ
Temperature Nt
(o C) » . & i : a

1062 stations
Mean: 11.1

Bias: 0 B A ‘
RMSE: 1.4 P 8% 3 e ST
W . . 7 _ . i %
~7 - Limited errors =» good confidence =
“-' ' ' e n r S AEd pie 3§ 15 20
?; ata available from 1970 © o=
o
Precipitation
(mm/d)
3675 stations
Mean: 2.2
Bias: 0
RMSE: 2.4
_r:O‘LSO —0125 o LO 0,!25 O,HS

Quintana- Segqui et al; J. Applied Meteorol. and Climatology, 2008



Assessment of SIM: comparison with the observations

Comparison with:

» observed snow depth at 505 stations
» observed piezometric head at 43 stations (Seine and Rhon e basins)
* observed riverflow at 610 stations



Assessment of SIM: comparison with the riverflows

Spatial repartition of the error on the discharge
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Assessment of SIM: comparison with the riverflows

Spatial repartition of the error on the discharge
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Water and energy budget simulated by SIM

Averaged evaporation over Averaged Bowen ratio (sensible
Precipitation ratio flux over latent heat flux)
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Large variabilities in the mediterranean region

High precipitation events =» weak evaporation/precipitation rate

Energy budget can be controlled by the water availibility



Application of the SIM model in Bulgaria
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Application of the SIM model in Bulgaria:
assessment of the water and energy budgets
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Surface characteristics of the mediterranean area

The vegetation:
Adapted to a weak water ressources,
and limited in mediterranean area
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The karstic areas

 basin area independant of the topography
» specific hydrodynamic with threshold
* large infiltration =» reduced evaporation

=>» Need an adaptation of the model




Improvment of the SIM hydrodynamic

Adaptation of the soil

physics to improve the -
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Improvment of the SIM hydrodynamic

2001/2002 L'Herault a Aspiran
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Better estimation of the
mediterranean dynamic,
but always some
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International experiment in the scope of the GSWP2 prog ramm _a
Intercomparison of SVAT scheme and aggregation method in a complex basin
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Annual cycle of the Soil wetness index
No agreement in the direct value, but fair agreement with the evolution of the SWI
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Spatial variation of the
Soil wetness index:
Large differences

Wet south
eastern part

dry south
eastern part

Boone et al., J. Climate, 2004



CONCLUSIONS
1. The SIM system is quite efficient to analyse the surface water and
energy budgets over France and Bulgaria
2. Such approach can be developped in other mediteranean country

3. The characteristics of the mediterranean areas are difficult to handle by
the surface model due to fine scale specificities

4. The modelling of soil water is still suffering of a large inter-model
variability and should be improved






Using the SIM soil wetness climatology to monitor
the drought
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Comparison of the soil wetness for a given year with the climatology




The Rhone AGG Surface scheme intercomparison

Main questions

 How LSSs simulate the discharge compared to the observed values for the
entire basin and are the results scale-dependent?

» How does soil moisture scale in the LSSs?

» What is the impact of grid resolution on the simulated snow water
equivalent (SWE) and the associated snowmelt runoft?



The Rhone AGG Surface scheme intercomparison

Main results:

Better simulation of the
riverflow by SVAT
scheme with subgrid
runoff

However, it is necessary
to have a fair estimation
of the subgrid runoff
parameter

Snow cover is better
simulated with explicit
snow scheme
(distinction between
snow free and snow
covered areas)

Boone et al., J. Climate, 2004
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Assessment of SIM:
Comparison with the observed snowdepth
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Mean annual evolution of the snow depth on

Position of the snow gags average over 5 ranges of altitude
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Assessment of SIM: comparison with the riverflows
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Assessment of SIM: comparison with the riverflows
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Overestimation of the riverflows, due
to the presence of a karst




Assessment of SIM: comparison with the riverflows
Problem with the karstic area
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Water and energy budget simulated by SIM

Evolution of the soil wetness index on 3 selected sites
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