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INTRODUCTION CONTEXT, DATA & METHOD
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United Kingdom (UKSA) spatial agencies will provide global data on the To answer to the question of the SWOT use in the french rivers & estuaries
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SWOT ABILITY TO REPRODUCE THE TEMPORAL HYDROLOGICAL VARIABILITY

French rivers : Modes of hydrological variability by wavelet analysis
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| _ | ISE— SR SVOT Simulated SWOT (?Iata reproqlgce very well_the main 1965-1970 1985-1990 2000-2005
Loire in-situ : Loire SWOT Maximum annual discharge _ . modes of hydrological variability observed in the in-situ
i °  Garonne in situ °  Garonne SWOT data : Seine 99.5% 99.06% 99.38%

2y =NAO mode,

£ § | £ § : : -2 - i
1| f . , | g g S - : 1y and 6 months = hydro. cycle Garonne 96.36% 98.44% 96.25%
£ ) ] - it i | B 5 8 , _ 5 2 to 3 months = flood period :

-SRUN Ran v | : y : : - : ' Loire 98.84% 99.02% 98.39%

For the 4 french rivers & for the 3 studied periods :

. ‘ . Rhone 95.75% 91.30% 94.73%
_ y . Wavelet coherence between simulated SWOT data and ’ ’ ’
—— T o o | R 8 e in-situ water level indicates a
eine In-situ - Seine SWOT Minimum annual discharge 2‘..3 m. R B ) 1 : 2. mi Strong coherence. from 91% to 99%
| | : ) , SR—— ' . Laignel et al., 2014, IAH ; Laignel et al., 2015, ESA
Al ) tI | T | Rhéne SWOT : : , mw = = wo s s for all frequencies (energy bands)
EMW. IV B - i i '
'iﬂ ! .LJL 1 | | | § Explain of the wavelet analyses SWOT results in Estuary & Coast/Sea Explain of the wavelet analyses SWOT results in Estuary & Coast/Sea
™ ".. \J R\ ’ \ W 5 2 The variability of the water level in Estuary, coastal zone & sea is related to 3 phenomena:
' p— _ Tide, Surges (waves), Streamflow
e iy R - &0 EJ 0.4 Reconstruction of the energy band of 1y
Fuvial zone : Explain of the results of Simulated SWOT data restitute well : = g _ 6m | 5 r e § - W
minimum & maximum annual discharge - trend l ' \ 8 S : \ - B A U A AT \ [ 3
The maximum and minimum - main modes of hydrological variability o 24 m = - : e - | <N
discharge values are sample observed by the loess s | Mode of 1y is associated with biggest tides (equinoxe)
§ l Iess thalj_tf_je others values 9 y — . = “ | wh_ir:h chcur:in 2_peric‘1ds G.f the_ yealj & S.WDT; dne_-sn‘t _recr::rﬁ |[m.' a Ii_ttle] 1_:his rjnr:}dej :
i ‘ for the 4 french rivers (SEine, GarOnne, e 1*-,!.1,_ 1y / ’\:'- o ' Turki et al., 2015, Int. J. Remote Sensing and Remote Sensing Letters
I . A ; . Yy 1.5 . - 3 T T - ; ' . T 0 T
5 Loire, Rhone) 5 : . -
- during the 3 studied periods (1965-1969, = ' - 4 \ : . Reconstruction ofthe energy band of 3-4mth | P
o 1985-1989, 2000-2004) @ B = \ NN A A A i N
- TN § Ty P @& WeosEm D TN A N A S A U =
- s foon PN ;A / - s D
SWOT reproduce well the mean annual - = " : " _
8 discharge Wavelet . River wpstream  Estuary  downsweam Coast/Sea - ™= Mode of 34 mih is associated to surges which occur during
© Coherence 91% to 99% N 87to 62 % 53 to 65 % " s 3 to4 months in winter and specific component tide (M3 mainly) | _ _ l
- but SWOT underestimate the maximum - _ _ o
T annual S!m!lar results for river & upstream estuary - Simulated SWOT data reproduce very well va_rlap!llty modes Laignel et al., 2014, IAH : Laignel et al., 2015, ESA
& overestimate the minimum annual Similar results for coast/sea & downstream estuary - SWOT reproduces less or not the variability modes

Wavelet coherence decreases from river to the sea. In the downstream estuary and coast/sea, the energy of 1 y mode decreases and the 2-4 months mode is
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J overexpressed by SWOT, because its passage frequency coincides with the frequency of the M3 tide component & SWOT overexpress this component

SWOT ABILITY TO REPRODUCE THE SPATIAL HYDROLOGICAL VARIABILITY

Modeling results in the estuaries: example of the Seine estuary Model resulis & Neap tide First results of SWOT Simulator HR in the Seine estuary
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Throughout estuary, T-UGOm model reproduces well: Laignel et al., 2015, ESA L L 1‘;5 ;:;
the main tide component M2 with an error less than 10 cm Seine estuary, PhD Chevalier, 2014

the temporal hydrological variability and the water level amplitude

PERSPECTIVES AFRICAN RIVERS CONCLUSION

aasans aars s  wwm - e : Simulated SWOT data reproduce

: P - Bousalem Slouguia - very well the main modes of hydrological variability in the downstream part of the 4
u-@.. 27% of the Medjerda river , main french rivers & in the upstream part of the Seine & Gironde estuaries:

+ will be obverved by SWOT PO In situ data Simulated SWOT data In situ Data Simulated SWOT data NAO mode, hydro|ogica| Cyc|e & flood period

aditerranros In low flows - "1 - less the hydrological variability in the downstream part of the Seine & Gironde

estuaries & in the coastal zone:
energy of 1 y mode (associated with biggest tides) is a bit or not recorded
mode of 3-4 mth (surges and specific component tide M3) is overexpressed by
SWOT because its passage frequency coincides with the frequency of the M3 tide

T-UGOmM model results
- reproduce well the main tide component M2 & temporal hydrological variability &
water level amplitude, throughout estuary
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GHARDIMAOU e | SWOT can observe 27 % of the Medjerda river (Tunisia) in low flows (width > 50 m) and can thus & this shows the importance of the high spatial resolution of SWOT to see these

T observe many African rivers such as the Nile, Congo, Senegal... transitions in these environments

% o Simulated SWOT data reproduce very well the main modes of hydrological variability of the First simulation from SWOT simulator HR (from model data as inputs) |
Frofecion UTM Zore 32N — ) ilomiétres e e | 2 Medjerda river, with a strong coherence between 85 and 99 % Master 2 Jelassi, 2015 promising results: majority of the SWOT points are located in the channel and with

e po. o szten e besarn § low water level error

ADETAtL
1
T

1T LR

JEDEIDA

,..lr'l_"ﬂ"ﬁ

Période

/ Barrage Sidi Salem - - g =) .
i & n i

M i 13 Uy’ < g ‘Y
" 1 .t 5

b ,r"-gmusum : e 4% N d

Légende r . B | I8 O% L0 &I s el

1 @ Swtion hydrométrique - e —

AGALAT)
i
404EETY




	Diapositive numéro 1

