0 JULICH @/ﬂgeﬁs Geomorphological alteration of urban rivers assessed by hydrological modelling AGU MEETING

"\J‘,‘&’\

FORSCHUNGSZENTRUM N/ UMR7619

AUIlI1, LABORATOIRE DE Gr\ G
-L.G.P- GEOGRAPHIE PHYSIQUE \_/ IForschungszentrum lJilich, Institut fir Bio- und Geowissenschaften (IBG-3, Agrosphare), Jilich, Germany (m.saadi@fz-juelich.de) | *Sorbonne Université, CNRS, EPHE, UMR METIS, Paris, France |

ENVIRONNEMENTS QUATERNAIRES ET ACTUELS
AZUr 3Université Paris 1 Panthéon Sorbonne, CNRS, UMR Laboratoire de Géographie Physique, Meudon, France | “Université Cote d’Azur, CNRS, IRD, UMR Géoazur, Nice, France

New Orleans, LA & Online Everywhere

Mohamed Saadi'?, Anouaar Cheikh Larafa®3, Frédéric Gob3, Ludovic Oudin?, Pierre Brigode* 13-17 December 2021

Context Methodology Results

Aulne @ Bullion Mérantaise @ Chateaufort Morbras @ Sucy-en-Brie
50.00; 50.00+ 50.00-

The Meérantaise and the Morbras are two rivers located within the Seine river 1. Data requirements
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catchment (Fig. 1) and drain catchments of 20 km? and 51 km? of area, respectively. Tab. 2. Required data for the model runs and calibration. e T “R e T
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Land cover Aerial photographs by et al., 2018) Fig. 7. Evolution of catchment percent developed (CPD) and total impervious area (TIA).
LGP + CORINE database |1949-2015 (Morbras)
- 1990-2015 (Aulne) » The Aulne illustrates the case of near-nonurbanized situation. The Morbras
, 2007-2018 (Morbras) catchment had a stronger gradient of urbanization, compared to the Mérantaise.
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Fig. 3 and Tab. 1. Incision and widening of the Mérantaise and Morbras river beds. i R R i e . . Fig. 8. Yearly evolution of total competent flow TCF,,.
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2015 X-sections Incision (m) | Widening (m) N = N performances! » No change on the Aulne catchment. Increased TCF,, for the Mérantaise and
| River compared to g o s e o e e e Morbras catchments, with two differences: the trend is more significant on the
Mean \Max | Mean | Max 3. Long-term streamflow time series (1959-2018) Morbras (p < 0.001) compared to the Mérantaise, especially from the 1990s on;
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1. Q. is estimated from the nonurbanized simulation using (Pfaundler et al., 2011): Fig. 9. Monthly evolution of total competent flow TCF,,.
To do so, we used the hydrological model MU5H (Saadi et 1 N: number of years (1959-2018) o . . .
al., 2021, Fig. 4) which explicitly accounts for the effect of Q=06 N z Qdmaxy Burb =0) - y 7-eY » Urbanization effect on TCF,, is stronger during summer and fall, especially for
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urbanization on the rainfall-streamflow relationship. The

model was chosen based on its performances over 273 2. Total competent flow (TCF,, mm/h) for the observed and simulated discharge:
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o ! Taneton |4 lmax, ©,, 0, Reservoir capacities (mm) TCFeym = Ny z TCFey
e | =1 FE) 0,: Potential exchange parameter (mm) | | o i | e‘;em | 0 The effect of urbanization was more important during summer and fall,
reservoir es| Rout 0,: Base time of unit hydrographs (h) 3. Relative change in TCF,, due to urbanization, smoothed O\;irza window of > years: especially for the Morbras.
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