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SAMBA, a legacy of France-Brazil long lasting collaboration

F. Papa D. Moreira
(IRD) (SGB)

5 Work Packages (co-Pls from France and South America)

- WP1 SWOT algorithms: S. Pena-Luque, M. Cordeiro

- WP2 Amazon River Science: JF Cretaux, A. Fassoni, F. Frappart, F. Papa

- WP 3: Amazon Wetland : A. Fleischmann, F. Papa, F. Jaramillo, G. Allen

- WP 4: Amazon modelling: A. Paris, R. Paiva, S. Wongchuig

- WP5 : Cal/Val: D. Moreira, S. Calmant, M. Calzas

- SWOT data processing

- Hydrology, water cycle

- Hydrological modeling

- Amazon Field trip campaigns




The Amazon basin

Key role in global water

® resource and biodiversity

® Impacted by human

actions
Dam, deforestation, mines

® Vulnerability to climate
change

Wi




SAMBA

The Amazon basin
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Key role in global water

® resource and biodiversity

AES1S :
16 FEBRUARY 2024

science.org

® Impacted by human N - § M =
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Dam, deforestation, mines

Vulnerability to climate
change

® Extreme events

« Wet gets wetter
Dry gets drier »
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The 2023 Amazon drought

In Sept-Nov 2023, the Amazon basin experienced a severe drought, with
the lowest river water levels (RWL) ever recorded in situ

~ 2000 VS from S3-A, Jaon-2/3

It is well depicted by nadir altimetry
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® Widespread low RWL across the basin
in Sept-Oct 2023

The 2023 minimum RWL in the Central
Amazon were 3 m or more below their
annual average (2016-2023)

Moreira et al., 2025




SWOT captures the 2023 Amazon drought

SWOT reveals extreme low water levels across the basin at 200m resolution

a) SWOT captures very low river water level (flag 0 and 1 + filtering)
SWOT Level-2 HR River Single Pass - Node

b) the drought wave propagation
(time difference between RWL
minimum at each node and at Obidos)

S Morelra et al., 2025
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Evaluation at Amazon scale

SWOT vs in situ and nadir altimeters RWL (20,000 obs)
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SWOT vs all nadir altimetry for > a year: mean absolute difference of ~41 cm and STD ~65 cm

- Nadir altimetry has problems in headwaters and during the 2023 drought peak

- Nevertheless, SWOT vs leveled gauges: 1cm MD and less than 15 cm STD




Evaluation at Amazon scale

Complex case (less) complex case

SWOT B 5.70 - 6.40 7.80 - 8.50 M 9.90 - 10.60 M > 11.30 SWOT_L2_HR PIXC AND RIVER RODE | 2.75 - 3.00 llll 3.50 - 3.75
WSE(m) 6.40 - 7.10 8.50 - 9.20 M 10.60 - 11.30 | CYCLE:06 2023-11-14 wse (m) [ 3.00 - 3.25l 3.75 - 4.00
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Buffer of SWOT node (5km VS)
median 6.04 (m) std=0.10(m)
Buffer of SWOT node (5km GAUGE) ;
median 5.97 (m) std=0.06(m) : ¢ 4 )
07| (] Buffer of SWOT node (Skm VS
@ s 10.67 (m) Probably banks obs ; . o] 07 (median 3.02 (m) std=0.08)

GAUGE 5.95 (m) Ground Truth
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Fine scale validation

SWOT observations vs 1-day orbit (see Moreira et al. poster)

@ GNSS SURVEY
All days from 13th May to 24 of May 2023
Cycle 519 to 530
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Lago Grande Curuai,
using geodetic carpet during fast sampling
orbit (Water Level SWOT-GNSS)

STD of ~10cm

(from SGB-IRD-CNES 2023 and 2024 field campaign)




Next important steps

Mean profiles with nodes on Amazon river from from 4 January 2024 to 14 February 2024 (2 cycles)

Mean WSE (m)
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Water detection improvements (S Pena Luque; M Codeiro) Sword correction +WSE over the entire Amazon (C. Blondel)

We want to create a new
database by combining
these datasets
Manaos - rio Madeira SWOT PIXC « Water » pixels - V




We will soon announce the 2026 edition in



