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INTRODUCTION CONTEXT, DATA & METHOD

The SWOT satellite by interferometry radar (Surface Water and Ocean
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French rivers : Trend & Loess French rivers : Annual extrema French rivers : Modes of hydrological variability by wavelet analysis
Loire in-situ ‘_ Loire SWOT Maximum annual discharge Seine in-situ Seine SWOT Simulated SWOT Qata repro@yce very well.the m.ain | 1965-1970 1985-1990 5000-2005
‘ _ :  Garonne in situ °  Garonne SWOT | | modes of hydrological variability observed in the in-situ
X : : data : Seine 99.5% 99.06% 99.38%
| | f . : 2y . . 2y =NAO mode,
|| 1. 5 ' o ) 3 5 § 1 y and 6 months = hydro. cycle Garonne 96.36% 98.44%, 96.25%
i, T : ; v . 2 to 3 months = flood period
: _ : Loire 98.84% 99.02% 98.39%
S o R - . - . " 6m | 6m For the 4 french rivers & for the 3 studied periods : - = = =
Seine in-sity o o _ - ‘ _ Wavelet coherence between simulated SWOT data and Rhone 95.75% 71.30% I%T3%
‘ Seine SWOT Minimum annual discharge in-situ water level indicates a
( | " Rhéne in-situ ~ Rhone SWOT 2=3m . A - 12-3m strong coherence, from 91% to 99%

for all frequencies (energy bands) Laignel et al., 2014, IAH ; Laignel et al., 2015, ESA

Wavelet analyses on the in-situ & SWOT data in River, Estuary & Coast/Sea Explain of the wavelet analyses SWOT results in Estuary & Coast/Sea
The variability of the water level in Estuary, coastal zone & sea is related to 3 phenomena:
2y Tide, Surges (waves), Streamflow
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SWOT ABILITY TO REPRODUCE THE SPATIAL HYDROLOGICAL VARIABILITY FROM MODELING
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First result of SWOT Simulator HR in the Seine estuary Geolocated water levels in the Seine estuary CO N C LU S I O N

from improved geolocation method of the SWOT Simulator HR
Simulated SWOT data reproduce

- very well the main modes of hydrological variability in the downstream part of the 4
main french rivers & in the upstream part of the Seine & Gironde estuaries:

NAO mode, hydrological cycle & flood period

- less the hydrological variability in the downstream part of the Seine & Gironde
estuaries & in the coastal zone:

PhD Desroches, 2016
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3. a2 % energy of 1 y mode (associated with biggest tides) is a bit or not recorded
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mode of 3-4 mth (surges and specific component tide M3) is overexpressed by
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Total Error outside or on the edge of the channel - reproduce well the main tide component M2 & temporal hydrological variability &

water level amplitude, throughout Seine estuary
- the water levels are spatialy, highly variable & this high spatial variation can be
observed over distances of less kilometer in the estuaries & coastal zones
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et aa0 The improved geolocation method of the SWOT simulator HR reproduces well the Maijority of the SWOT points are located in the channel and with

s g, %, AL TSN s spatial variability of water level along the Seine estuary in the medium conditions of

the flow and tide low water level error & the improved geolocation method reproduces

well the spatial variability of water level in the Seine estuary
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