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ontext and objectives

Le Petit Rosne

Mérantaise

Le Croult La Biberonne

La Vieille-Mer

Seine catchment

-

Le Morbras

f

Okm 100km  200km

3 catchments located within the s
Seine river basin e
AUIne (34 km2) 9 Watersheds studied

M é ran tal S e (2 O k m 2) Watercourse (Strahler classification)

Morbras (51 km?) S L R e

Extension of the Paris conurbation 0 25 50
— — —  Km.

GIS - J. Cavero - LGP {2020); DATAS : Eaufrance, IGN BD ORTHO, BDALT, Open Data ile de France

@ 1gthcentury # Early 20th century Late 20th century

‘J JULICH Mmitglied der Helmholtz-Gemeinschaft Slide 2

Forschungszentrum



1| Context and objectives

Incision/widening marks on the Mérantaise (below) and the Morbras (right)

Comparison of 2015 Incision (M) Widening (m)
Xsections to... Mean Max Mean Max
1980 Xsections 0.41 1.26 1.31 4.91
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Regional model 0.11 - 0.51 -

1964 Xsections 0.39 1.05 0.75 3.10
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Aulne - - - -

Comparison of the Mérantaise width and depth in 1884/1907, 1980 and
2015 in two close locations
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2| Methods

Climate forcing (1959-2018)
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2| Methods

Climate forcing (1959-2018) 300:
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2| Methods

2.1 | Climate forcing and land cover evolution

Required data Source Time period
Precipitation (hourly)

Potential evapotranspiration SAFRAN (Vidal et al., 2010; 8 km resolution) 1959-2018
(hourly)

Mérantaise: 1900-2015
Morbras: 1949-2015
Aulne: 1990-2015

LGP (land cover, polygons) and CORINE database (land

Land cover (yearly) cover at 100 m + imperviousness at 20 m)

Morbras: 2007-2018

Discharge (hourly) LGP + INRAE + CD94 Aulne, Mérantaise: 2011-2018

Morbras @ Sucy-en-Brie 2.2 | TIA time series: Recipe
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2| Methods

2.1 | Climate forcing and land cover evolution

Required data Source Time period
Precipitation (hourly)

Potential evapotranspiration SAFRAN (Vidal et al., 2010; 8 km resolution) 1959-2018
(hourly)

Mérantaise: 1900-2015
Morbras: 1949-2015
Aulne: 1990-2015

LGP (land cover, polygons) and CORINE database (land

Land cover (yearly) cover at 100 m + imperviousness at 20 m)

Morbras: 2007-2018

Discharge (hourly) LGP + INRAE + CD94 Aulne. Mérantaise: 2011-2018
Morbras @ Sucy-en-Brie 2.2 | TIA time series: Recipe
o0 JESERTC Step 1: Estimate CPD from CORINE and LGP databases
Lanao e ' Step 2: Estimate TIA using: TIA (%) = 68.5 (1 — J 1-— CPBS”)
015200: RS Step 3: Correct the estimations of TIA using the observed TIA for the
10.00- year 2006
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2| Methods

2.1 | Climate forcing and land cover evolution

Required data Source Time period
Precipitation (hourly)

Potential evapotranspiration SAFRAN (Vidal et al., 2010; 8 km resolution) 1959-2018
(hourly)

Mérantaise: 1900-2015
Morbras: 1949-2015
Aulne: 1990-2015

LGP (land cover, polygons) and CORINE database (land

Land cover (yearly) cover at 100 m + imperviousness at 20 m)

Morbras: 2007-2018

Discharge (hourly) LGP + INRAE + CD94 Aulne. Mérantaise: 2011-2018
Morbras @ Sucy-en-Brie 2.2 | TIA time series: Recipe
o0 JESERTC Step 1: Estimate CPD from CORINE and LGP databases
Saoao I ' Step 2: Estimate TIA using: TIA (%) = 68.5 (1 — J 1-— CPBS”)
® 500 RS _ Step 3: Correct the estimations of TIA using the observed TIA for the
10.00. year 2006
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2| Methods

2.3 | Hydrological model MU5H

Parameters

Imax, 8, 85: Reservoir capacities (mm)
0.: Potential exchange parameter (mm)
0,: Base time of unit hydrographs (h)
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2‘ M et h O d S — 1 MUS5SH (Saadi et al., 2021)

2.3 | Hydrological model MU5SH Flth

Parameters E< E-E (1-8,,,,)*P
Imax, 8, 85: Reservoir capacities (mm) 1
. . Ps Peft,rur Pefturb = eurb *Ptn
0.: Potential exchange parameter (mm) L |
: : Soil moisture I
0,: Base time of unit hydrographs (h)
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] }
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Legend Legend
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Saadi et al. (2020, WRR)
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AE =Ei + Es

= @
2| Methods ercention | ‘ | ﬁ). ] MUSH (Saadi et al., 2021)
2.3 | Hydrological model MU5SH reservoir Imax I|1I - \ Flm I

Parameters Es E-E (1-8,,,)*Pn
Imax, 8, 8,: Reservoir capacities (mm) 1 b N\ 5 g ap
0.: Potential exchange parameter (mm) ol moisture ! f ei’“” eflurb = Purb D
. - - !
0, Bas_e time of unit hydrog_raphs (h) accounting reservoir g — ) ‘
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2| Methods s

N Simulation with observed TIA (1959-2018)

3001

.-.-. NSE oo _ Simulation with TIA = 0% (1959-2018)
.-.-. KGE parameFt)er sets 0, = 0%
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.-.-. KGE(VQ) (O B2 8B 0 Catchment response if there

were no urbanization

2.4 | Change in flow competence due to urbanization -
3 periods of 3 objective :
calibration functions §

100+

Mean Discharge (m°/s)

1. Q,, is estimated from the nonurbanized simulation using (nonurbanized)
Qo = 0.6 N Z Q4 maxy (Ourb = 0) Pfaundler et al. (2011) R T
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2. Total competent flow (TCF) for the observed and simulated discharge &
TCFey = ) max(Qy — Qe 0) - At .
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3| Results

3.1 | Model calibration
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3| Results

3.2 | Yearly evolution of catchment urbanization
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The Mérantaise shows a “smooth” gradient of
urbanization that reaches a significant level by the

1980s
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urbanization with TIA doubling in ~30 yrs (1960-

1990)
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3| Results

3.3 | Yearly evolution of TCF_, vs. of urbanization
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Anﬂ11:Fev(96)

Morbras @ Sucy-en-Brie
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4%-96%), with a significant trend (p < 0.001)
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3| Results

3.4 | Monthly evolution of TCF,,

Aulne @ Bullion Mérantaise @ Chateaufort Morbras @ Sucy-en-Brie
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4] Conclusion

Incision (m) Widening (m)
River 2015 X-sections compared to...
Mean Max Mean Max
Mérantaise 1980 X-sections 0.41 1.26 1.31 4.91
Morbras 1964 X-sections 0.39 1.05 0.75 3.10
Mérantaise @ Chateaufort Morbras @ Sucy-en-Brie
60 604
Mérantaise  E i E w0 _-
Good model 2 20 2 20 N /\/\/ b
[ , A )
performances /\\ﬁjd\/&/\\vﬁ\v/A D A [ WA a i ykﬁg
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Morbras

Model underestimates
the competent flow

Evidence for the effect of
urbanization

With a significant trend!
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Thank you for your attention!
Questions?
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