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► Catchments with a disturbed rainfall-runoff relationship due
to mining activities (e.g. drainage from the iron mines).

Performances of the different models - Nash-Sutcliffe criterion

The submitted poster aims at presenting and characterizing some catchments belonging to the upper part of
the Mosel river basin (a mesoscale area of 10 000 km2), for whom the daily continuous conceptual rainfall-runoff
(RR) model fails to reproduce properly the rainfall-runoff relationship. Different models are compared :
GR3j – GR4j – GR3j modified versions (Lang et al., 2008[1]).

These different sources of poor model performances and the clustering of outlier
catchments in the upper Mosel river basin advocate the necessity of performing
specific work on such catchments (e.g. field measurements) for improving the RR
model used and better understand the gap between fiction and representation of
reality.

[1] Lang C., Gille E., François D., Drogue G. (2008). Improvement of a lumped rainfall-runoff structure and calibration procedure for predicting daily low flow discharge. Journal of hydrology and hydromechanics, 56,1.

BACKGROUND

The first step of the study was to compute the
efficiency of the RR models for a set of 58
catchments located in the investigated area.

The River Aroffe at Vannes le Châtel
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In the light of these
results, three “types” of
problematic catchments
were identified as being
representative of
different sources of
model failure in the
study area:

► Catchments with karstic influences.

► Catchments which are subject to uncertainty in the
quantification of RR input data (e.g. orographic rainfall in
the Vosges) and discharge data.

These catchments were in particular identified with the mean annual runoff deficit
calculated as the difference between mean annual rainfall and mean annual runoff.

The River Manderen at Manderen
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The River Fensch at Maison Neuve
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The studied area is
located in the East of
France and 58 basins
are concerned.

IDENTIFICATION OF “OUTLIER” CATCHMENTS

Station Cours d'eau GR3j GR4j
GR3j modifié

CEGUM (2006)
GR3j modifié 

CEGUM (2008)

Autrey-Ste-Hélène Mortagne 78% 85% 77% 78%

Beinheim Sauer 79% 79% 79% 79%

Belval Sormonne 70% 71% 80% 80%

Boncourt Orne 81% 82% 90% 90%

Carignan Chiers 81% 84% 86% 89%

Chauvency Chiers 82% 83% 82% 81%

Chénimenil Vologne 75% 76% 79% 77%

Cheveuges Bar 87% 89% 88% 89%

Chooz Meuse 89% 89% 89% 91%

Circourt-sur-Mouzon Mouzon 77% 81% 81% 80%

Custines Moselle 87% 90% 91% 90%

Damelevières Meurthe 89% 89% 89% 88%

Dannemarie Largue 74% 74% 66% 64%

Didenheim L’Ill 63% 73% 79% 80%

Domremy-la-Pucelle Meuse 81% 87% 85% 84%

Epinal Moselle 85% 86% 88% 87%

Gerbéviller Mortagne 81% 83% 82% 83%

Goncourt Meuse 78% 79% 84% 84%

Hauconcourt Moselle 86% 89% 90% 91%

Jarny Yron 75% 78% 74% 80%

Jezainville Esch 88% 88% 83% 84%

Keskastel Sarre 77% 83% 78% 82%

Lunéville Vezouze 85% 85% 85% 85%

Maison Neuve Fensch -100% 38% -10% -17%

Malzéville Meurthe 81% 87% 80% 82%

Manderen Manderen 13% 47% 11% 17%

Metz Seille 85% 85% 88% 89%

Mirecourt Madon 69% 77% 66% 69%

Montcy-Notre-Dame Meuse 86% 88% 90% 92%

Niederroedern Seltzbach 74% 74% 75% 76%

Nomeny Seille 80% 82% 83% 84%

Onville Rupt-de-Mad 82% 82% 79% 80%

Ostheim Fecht 82% 83% 86% 84%

Pontigny Nied française 69% 72% 72% 72%

Pulligny Madon 83% 83% 82% 83%

Raon l'Etape Meurthe 86% 88% 87% 87%

Reiningue Doller 84% 86% 84% 83%

Rosselange Orne 87% 88% 87% 86%

Rupt-sur-Moselle Moselle 83% 84% 84% 84%

Russ Bruche 83% 86% 87% 88%

St-Dié Meurthe 84% 85% 87% 88%

St-Mihiel Meuse 89% 93% 93% 93%

St-Nabord Moselle 86% 87% 88% 88%

Sarreinsming Sarre 85% 86% 82% 83%

Sélestat amont Giessen 85% 85% 88% 88%

Soulosse Vair 79% 81% 79% 78%

Stenay Meuse 92% 92% 92% 92%

Tonnoy Moselle 87% 90% 91% 90%

Toul Moselle 88% 89% 90% 91%

Uckange Moselle 90% 91% 92% 93%

Vagney Moselotte 77% 81% 84% 84%

Vandières Ruisseau du Trey 78% 80% 74% 76%

Vannes-le-Châtel Aroffe -73% 38% -28% 52%

Varize Nied allemande 65% 71% 70% 70%

Vaucouleurs Meuse 89% 91% 90% 90%

Verdun Scance 77% 77% 78% 78%

Waltenheim Zorn 68% 78% 76% 79%

Wintzenheim Fecht 81% 83% 86% 86%

Mean performances 74% 81% 78% 80%

The GR3j and GR4j
RR models widely
used in France on a
large set of basins
and for different
climate conditions are
robust and efficient
RR models.

The modified versions
of the GR3j models
proposed by the
CEGUM also show
good performances.
These modified
versions were
especially developed
for predicting low
flows.

The different versions
of the GR model show
failure in the modeling
of the same basins.

Further works will also attempt to connect the parameters of the model to physical
descriptors.

Some problematic catchments

The Nash-Sutcliffe
criterion was also
completed by a set
of other criteria.


