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CHIME Mission Objectives
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Not forgotten: secondary applications!

Cryosphere

Coastal/inland waters

Biodiversity

Forestry

Environmental degradation/hazards

Atmospheric gases
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CHIME Key Specifications

• Carpet-mapping observations of land and coastal areas 
(current mask: up to 370 km offshore)

• SZA < 84° 
• Spectral range: 400 – 2500 nm
• FWHM ≈ 10 nm, SSI ≈ 8.4 nm
• Ground Resolution: 30 m 
• Swath ≈ 130 km
• Revisit 11 days (w/ 2 satellites) 
• High radiometric accuracy and SNR, low spectral/spatial 

mis-registration 

Core data products:
• Top-of-atmosphere (TOA) radiance in sensor geometry

• Ortho-rectified TOA reflectance

• Bottom-of-atmosphere (BOA) land surface and aquatic 

reflectance in sensor and ortho-rectified geometry

>> with associated uncertainties 
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CHIME High Priority Prototype Products

Tetracorder type (EnGeoMap/PRISM)

Kaolinite abundance ML regression
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CHIME High Priority Prototype Products

Kaolinite abundance

Tetracorder type (EnGeoMap/PRISM)

ML regression
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Retrieval of Leaf and Canopy Nitrogen Content

Tagliabue et al. (2022) ISPRS

Candiani et al. (2022) Remote Sensing

Verrelst et al. (2021) ISPRS

• Nitrogen (N) is one of the most important plant 
macro-nutrients 

• a proper management of N is a key factor for 
effective agricultural practices 

→ CHIME will provide routinely Leaf and Canopy N 
Content maps to support precision farming
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2018 – Ground / Airborne
2020 – Ground / Airborne / Spaceborne
2021 – Ground / Airborne / Spaceborne
2023 – Multi-scale reference dataset

• 17 fully successful sites (+1) across Europe
• Exceptional coordination between all teams (including PRISMA, 

DESIS and HISUI)
• Concurrent Ground / Airborne / Spaceborne acquisitions over 8 

sites
• Open data policy fostering community exploitation

CHIME “Hypersense” Campaigns

AVIRIS-NG Surface Reflectance (RGB)
22nd June 2021 - Jolanda di Savoia (IT) 

Rio Tinto, 
Spain

Venice Lagoon, Italy
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• Multi-scale reference dataset

• Test-case for cal/val and harmonisation 

between sensors/platforms

• Reference data for algorithms benchmarking

• CHIME Level-2 Activity >> processors 

development and cal / val

• ITT published Q1 2023

• Intended Start Date: Q4 2023

• Estimated Duration: 6 years

• Sentinel User Preparation activities 

Phase B2CDE Science Support Activities

• CHIME Phase B2CDE E2E simulator

• Consortium: GMV (ES/PL) prime + GFZ (DE), 

ISPRA (IT), University of Valencia (ES) as 

subcontractors

• Algorithms prototyping and performance 

assessment
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CHIME Space Segment 1/2

• Currently in Phase C

• CDR Board Q2 2025 (→ possible advancement)

• First CHIME unit ready for launch from Q3 2028

The Industrial Core Team consists of

Thales Alena Space (FR) Consortium Prime

OHB (DE) Instrument Prime

with AMOS (BE) and Leonardo (IT)

• On-board & vicarious calibration

• On-board cloud detection (ML algo) 

and selective compression (CCSDS 

123.0-B-2 standard)

• Potential mission extension (TBC) 

based on feature detection outside 

the nominal acquisition mask (e.g. 

over open ocean)

→ recent paper from Wijata et al. 

(2023) in IEEE GRSM
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CHIME Space Segment 2/2

Three mirror anastigmat (TMA) telescope including a plane refocusing mirror, feeding three identical staggered 

grating spectrometers
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International Cooperation in Imaging Spectroscopy
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Thank you for your attention!

Marco Celesti

CHIME and Sentinel-2 NG Mission Scientist

Marco.Celesti@ext.esa.int 
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