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INTRODUCTION

River discharge monitoring is important both for scientific and operational purposes

Water cycle analysis

Land/oceans freshwater exchanges
Climatic studies

Water quality

Flood risk

Water management

Credit@ESA Drought monitoring
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DISCHARGE ESTIMATION FROM
SATELLITE DATA

STREAM model

RIDESAT Algorithm

Conceptual hydrological model Algorithm based on:
based on:
- altimetry
- N
‘
Distributed information over a basin Local information over a basin
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Terrestrial Water Storage Anomalies
Soil Moisture
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Precipitation
Rainfall+Snowfall

Camici et al. (2021). Synergy between satellite
observations of soil moisture and water storage
anomalies for global runoff estimation. Geosci.

Model Dev. Discuss, In review.
https://doi.org/10.5194/gmd-2020-399
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RIDESAT: THE AL
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ADVANTAGES/LIN
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STREAM

Spatial information over a basin

Local information on hydraulic variables

Good capability to reproduce runoff and river discharge
times series at daily time step

Good capability to reproduce river discharge times series
about every 3 days

Fast modelling set-up

Time consuming pre-processing of the satellite data

Poor reliability in the river discharge (and runoff) estimation
over:

U mountainous basins and snow covered areas
O highly vegetated areas

O Inconsistency of the reflectance derived by different

multispectral satellite sensors

O Presence of vegetation, sediments and snow that

affect the reflectance derived by multispectral sensors

Poor reliability in the river discharge (and runoff) estimation
in presence of:

0 dam, reservoirs/floodplains
O Basins with high anthropogenic impact (irrigation)

O Poor reliability in presence of morphological

discontinuity along the river (reservoirs or dykes) not
modelled by altimetry river model

O Presence of outliers in the water level estimated by

altimeters with consequent erroneous estimation of river
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WORKING FRAMEWGRY |

1. Improvement of the STREAM model and the RIDESAT algorithm
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2. Integration of the two satellite-based approaches for river discharge estimation
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STUDY AREAS
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river basin

Amazon
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IMPROVEMENT O

O Soil moisture data analysis over highly vegetated areas

O Modification of the original model to simulate the

presence of snow

SM ESA CClI SM ESA CCI+ APIS SM GLEAM v3.5b
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Snow effect on river discharge

Observation

Uncorrect peak and -

timing representation = = = - STREAM Orig. form.
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Modelling issue

O Modification of the original model by adding two
modules for reservoirs and floodplains

Reservoir effect on river discharge

Observation
— — — — STREAM Orig. form.
STREAM new form.
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Floodplain effecton river discharge

Peak attenuation
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ORIGINAL STREAM

NEW STREAM FOR

ULATION
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IMPROVEMENT O

bt A

O Identification of outliers and removing thanks to Ice- O Modification of the original algorithm by adding two
sat 2 satellite slope profile components: sediments and vegetation.

O Overcome of the discontinuity related to the O Improving the temporal sampling of the time series by
reservoirs or dam with a modification of the state- considering multi-mission NIR approach to reach
space model that modelled the multi-mission time the nearly daily resolution.

series from several altimetry data
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IMPROVEMENT OERIE
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The integration provides continuous and more accurate time series
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THE ADVANTAGE.G PR GEINTEGRATION
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The integration improves the performances over all the analysed stations
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CONCLUSIONS AND
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O STREAM model and RIDESAT algorithm, each one with
its intrinsic limits, provide accurate satellite-based river
discharge estimation

O A simple integration method is able to improve the river
discharge estimates

O Both the methods are ready to be extended at global
scale

O Different approaches will be used to integrate the
method (e.g., data assimilation)
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