Hydrology from Space — A bilateral cooperation
program for the monitoring of the Amazon Basin
from satellite to improve water management
and cities resilience under climate extremes .
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‘ Hydrology from Space \

Satellites have changed the way we observe the water cycle
and hydrology
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Why SWOT and remote sensing is so important for Chela o Amazonsscauea ez
hydrological monitoring over Amazon river Basin?

Sparse water level gauge network over transboundary basins

Extreme floods T o T s
and droughts that
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Surface Water and Ocean Topography (SWOT) https://swot.jpl.nasa.gov/
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https://swot.jpl.nasa.gov/

Global lakes & rivers survey from SWOT

SWOT measurements and products

Lakes

Height, extent & volume changes on lakes larger than 250 m x 250 m

= This will allow calculating water storage changes
= This will allow understanding the role of lake in water cycle

Rivers

Height, slope and width of rivers larger than 100

= This will allow calculating discharges along pre-defined reaches of 10 km

= This will allow understanding the role of rivers in water cycle and on sea level changes

= This will allow understanding the interaction with floodplain and groundwater dynamics at basin scale
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AMAZON 2023 DROUGHT FROM THE VIEW OF SATELLITE ALTIMETRY AND SWOT

WATER LEVELS ANOMALY
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How gauges, SWOT and satellite altimetry
observe the water level from 2023 drought?
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Moreira, D., Papa, F., Fassoni-Andrade,A., Fleischmann, A., Wongchuig, S.,Paiva, R., et al. (2025).

Widespread and exceptional reduction in river water levels across the Amazon Basin during the 2023 extreme drought revealed by satellite altimetry and SWOT.
GeophysicalResearch Letters, 52, €2025GL116180.
https://doi.org/10.1029/2025GL116180



https://doi.org/10.1029/2025GL116180

River Water Level Anomaly - July 2023
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SWOT can observe 5 million
kilometers of river networks
and millions of reservoirs
worldwide.
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Moreira et Papa, in prep..



Through all these fruitful partnerships leads by IRD and SGB, we are able to
provide important information to society, which we are already using in our

warning systems to monitor the Amazon drought.
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SWOT WAS ABLE TO SHOW THE AREAS IMPACTED BY THE FLOOD IN SOUTH OF BRAZIL SWOT OBSERVED
DAM OVERFLOW DURING THE FLOOD

14th of April 2024 (CYCLE 13)

W e ..~ | on 6th May

SWOT DATA
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Sediment concentration time series

16030000 - MODIS

300.0 .
» Css MODIS
280.0 . . . . . o Css in situ
.
. .
5 2000 T - L .
- . e s e
ey & I . . .
o ] . . & . .
£ 150.0 - - - . - .
o . it LI M S . . T * e
©1000 , . e .. ._J_ T . LR 3 . . A
° - Y L i : ".- * 3 e -". .'-" L DR 3
. - .
50.0 et ot L {.'q . ¥
. % e . .
0.0
Siffpacee oo
R A A A A A A A 2. N . . A A A
N I S I N
S FIEEFETEEFIEFIT S g Fd s e g FELFd
16030000 - OLCI
300.0 * Css OLCI S3
.
. ® Css in situ
250.0 .
- .
(34 *
~ 200.0
= . .
-] e L]
£ 150.0 . . - .
- . *s %
H + o e . DO | .
o A . . .
100.0 e . 3 :

14100000 - Csg, X Cssg,,

A

200
CSqat = 0.934 (CSS,,p) + 13.34
RZ = 0.93 °?® e
150 o
%
—_ ® e D
3 ® ¥
[ Y e
E 100 ¢ PN e
:
@ e® 0
o o
50
o;.'
0
0 50 100 150 200

Cssgyp (Mg/L)

Google Earth

ma

P
%
%0

o2

%%,

OBIDOS

100 km

Possible adjustments and the importance of data validation with in situ information

5 overlapping cameras

mounted in afan shape %
(1.25nm spectral
resolution)

Calibration
Assembly ™

Spatial Resolution:
300m (at nadir)

10.00LST  ~10:30LST

1270 km




Other remote sensing applications (Fleischmann et al., 2025). https://doi.org/10.1126/science.adr4029
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Extreme warming of Amazon waters in a changlng -

climate
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Déployer la recherche Thématiques Zone géographique Formats (@) FRv
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NEGRO CAL/VAL SITE

SURVEY FROM 06thto | o\ QT RIVER NODE CYCLE GNSS SURVEY
18th of June - 2023 .
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WITH SMALL WATER LEVEL CHANGES (~4cm)
during CAL/VAL SURVEY

We obtain very promising results for the entire
survey coverage using SWOT CYCLE 521

(even if we don’t correct this 4 cm of raise of water level)
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BUT BEFORE USE IT WE NEED TO VALIDATE

From the last two decades IRD and SGB deeply worked for validation , research , development and application
of remote sensing technologies for hydrology monitoring.

www.hydrologyfromspace.org
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Creating a network of
many institutions
focused on validation,
development and
capacity building for
use hydrology from
space technologies.



http://www.hydrologyfromspace.org/
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