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ABSTRACT

The Multisensor Water Discharges project, part of ESA’s Sentinel Users Preparation (SUP) initiative, aims to improve the detection and
characterization of water discharges in inland freshwater and coastal environments. These discharges, caused by both anthropogenic
activities (e.g., industrial leaks, agricultural activities, sewage overflow, illegal dumping) or extreme weather events (e.g., heavy rainfall),, =i
pose significant challenges to environmental monitoring. Leveraging the upcoming Copernicus Expansion missions CHIME
(hyperspectral) and LSTM (thermal), the project simulates representative datasets using a combination of airborne campaigns and
existing satellite missions (PRISMA, EnMAP, Landsat, ASTER). Through advanced image processing and Al techniques, such as conditional
GANs and Vision Transformers, the project develops and tests methodologies to support enhanced EO-based applications for discharge
monitoring, supporting early warning, near real-time observations, and post-event assessment.

OBIJECTIVES

1 Develop representative simulated datasets for the
upcoming CHIME and LSTM missions, using multi-source
satellite and airborne data.

. Enhance detection and monitoring of water discharges
in inland freshwater bodies and coastal areas.

. Develop user-driven novel EO applications through

AREA OF INTEREST

Champion Users

The project is guided by four key Champion Users who support
operational relevance by contributing requirements, in-situ data,
and validation:

collaboration with environmental agencies and utility ARPA PUGLIA
companies. MM S.p.A. ARPA Puglia
[ Contribute to the preparation of future Copernicus 1 = (Milan) (Apulia)

services for water quality and discharge monitoring.
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Type Hyperspectral | Thermal Infrared
Spectral Range 400 - 2500 nm 8—12 um

250 bands (10
Spectral Bands , 5 TIR bands
nm bandwidth)

Spatial Resolution 30 m 50 m

The operational needs of the
Champion Users guided the selection
of Areas of Interest (AOls). Each AOI
was chosen based on a combination
of technical feasibility, end-user
priorities, and data availability.

METHODOLOGY
' Processing steps include radiometric correction, spatial
Airborne | 2 resampling, band adjustment, and atmospheric
Th ernmlﬂg;;p:rspectrﬂl Landsat 8,9 a ASTER simulation.
I1 Advanced Al models will be used to downscale and
simulate missing thermal bands.
Module 1: Raclometric  Conditional GANs (cGANs) will be used generate
realistic thermal data from optical inputs.
o utment | gﬂﬂfﬁﬁﬁﬁéﬁﬁﬁ J Vision Transformers (ViTs) will be explored to enhance
wodule 3 Spatial structural fidelity and spatial detail.
L Resampling These models support super-resolution and spectral
reconstruction (band generation), enabling accurate
Mi?r#ﬁgﬁhiﬁcuehﬂhﬁsm ‘—I Module 7: Thermal Infrared simulation of CHIME and LSTM data.

Downscaling
| » Module 5: Radiometric
Noige IMPACT & NOVELTY
| . Use of Al (cGANs, ViT) for simulating LSTM-like thermal data at high
spatial resolution from multisource inputs
- i ™ J Enables early detection of water discharges in rivers, lakes, and
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coastal zones using future Copernicus missions

. Fosters user-driven applications, guided by operational needs from
water utilities and environmental agencies

J Contributes to future EO service development for water quality,
compliance, and SDG 6 monitoring

Training Datasets
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