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I. Comparison of the satellites data w.r.t.:
• Topic 1 - TOA radiance

• Topic 2 - BOA reflectance

• Topic 3 - applications (L3 level products)

II. Development of L1/L2 transfer functions 
for multi-sensor time-series analyses 
and/or cross-calibration

Objectives



• Methodology for match-ups retrieval (location and time)

➢ forecasting both missions acquirable image centers on land over one-month time frame,
starting from publicly available orbital data (TLE) and keeping into account each mission
parameters (off-nadir maximum range plus any dependance of it by latitude, SZA, etc)

➢divide the world lat/lon extension in smaller sub-search areas (1 deg by 1 deg), at expense of
a sub-optimal search results performance

➢get the image centers which are closer to the configurable thresholds 5km, 6h (half-hour due
to difference in LTAN), 3 deg in location, time and off-nadir angles and are close to Nadir.

• Selection of the “interesting“ match-ups by scientists and acquisitions ordering

• Displaying the results by processing all match-ups info (location, time, cloudiness)
extracted from both missions catalogues, pairing them and formatting the data in
KML file
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From the HUGE set of 
acquirable image centers (red 
markers for  PRISMA, yellow
markes for EnMAP)…

…to the sparse acquired match-
up footprints (red for high 
cloudiness, green for low 
cloudiness)
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Colors show different 
% of clouds in the 
images (0-10%, 10-50%
and 50-100%)

#165 tiles 30km x 30km globally acquired @31-05-2025  (cloud free only ~1/3)
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PRISMA products levels & corrections

Level 0 (internal product): raw data, not disseminated

Level 1 (user product): Top-of-Atmosphere Radiance

radiometrically corrected and calibrated in physical units

(incl. Cloud mask; Sun-glint Mask; Classification Mask;

Calibration and characterization data)

Level 2B (user product): Geolocated at Bottom-of-

Atmosphere Radiance atmospherically corrected

Level 2C (user product): Geolocated at Bottom-of-

Atmosphere Reflectance (incl. Aerosol Characterization

Product (VNIR); Water Vapour Map Product (HYP); Cloud

Characterization)

Level 2D (user product): Geocoded version of the level

2C product



• Level 0 (internal product): raw data reformatted. Incorporation of auxiliary data
(orbit, attitude, instrument information) and creation of rich metadata
(information from higher processing levels) and quicklooks. Only used in the
mission archive and to generate higher level products

• Level 1B (user product): at-sensor radiance data in sensor geometry. Data are
radiometrically calibrated and spectrally referenced. Geometric information
incorporated as metadata. Dead pixel interpolation and de-striping correction
applied

• Level 1C (user product): at-sensor radiance data geolocated and ortho-rectified
using Copernicus GLO-30 DEM . Data are map-projected, VNIR and SWIR data
resampled to a common grid of 30x30 m pixels on ground

• Level 2A (user product): atmospherically corrected and georeferenced bottom of
atmosphere reflectance, including adjacency, terrain corrections, pixel
classification and masking (e.g. clouds). User-selectable Surface Reflectance
product (L2A land) or Remote Sensing Reflectance product (L2A water). L2A-land
products verified as CEOS Analysis Ready Data
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EnMAP products levels & corrections



Generation of matchup 

database

Automated selection of 

spectral samples 

Spectral and radiometric 

adjustment to the 

reference product

Statistical analysis
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EnMAP L1C             PRISMA L1
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EnMAP L2A                 PRISMA L2D

Topic 1    
TOA radiance

Topic 2       
BOA reflectance



Generation of matchup 

database

Automated selection of 

spectral samples 

Spectral and radiometric 

adjustment to the 

reference product

Statistical analysis

• Select LTOA and RBOA spectra

• Spectrally homogeneous regions

• Different spectral characteristics

• Cloud and cloud shadow free areas

• Improvement of point position (AROSICS)
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Generation of matchup 

database

Automated selection of 

spectral samples 

Spectral and radiometric 

adjustment to the 

reference product

Statistical analysis

• Transform EnMAP to PRISMA and PRISMA to ENMAP products

• LTOA:  Error-free atmospheric backward and forward 

transformation and interpolation considering different SZA, VZA, 

RAA, solar irradiance models, CWL, and FWHM

• RBOA: linear interpolation considering different CWL
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Final remarks

• 165 common acquisitions globally distributed (including science or network sites in the frame of cal/val or thematic 
campaigns) -> preliminary results show good agreement!

• Regular meetings to identify/select possible match-ups
• Schedule renewed/prepared on monthly basis
• More details on release match-up will be communicated at the IAC, Sydney in October 2025

For technical questions about the two missions, please refer to the corresponding teams ( -> see next slide)

Workflow well established
→ ongoing work! 



EnMAP @LPS
C.05 National Missions & Earth Watch, 

C.05.05 The German EnMAP Mission: 3 Years of hyperspectral data - From Science to Environmental Applications
C.05.05 Poster Session, Wednesday, Jun 25, 2025, 17:45 - 19:00, X5 - Poster Area
Optimizing EnMAP Satellite Operations: Acquisition Strategies and Data Access, E. Carmona et al., 
Three Years in Orbit: Statistics from the Ground Segment of the EnMAP Mission, M. Habermeyer et al.
EnMAP data from a user‘s view, S. Baumann et al. 
The EnMAP Foreground Mission – High priority acquisitions for enhanced science and synergies, N. Pinnel et al.

C.06 Calibration, Validation & Data Quality
C.06.09 CAL/VAL towards future VNIR/SWIR imaging spectroscopy, Monday - 23.06.2025, 14:00 - 15:30, Hall G1
Verifying the Spectral Perfomance of the EnMAP Imaging Spectrometer using Earth Datatakes: Data Quality Control Results from 3 Years in 
Orbit, M. Bachmann et al., X5 POSTER, Monday, Jun 23, 17:45 - 19:00pm, Poster Area

F.02 International Cooperation in EO
F.02.13 International Cooperation in Spaceborne Imaging Spectroscopy, Tuesday, June 24, 11:30-13:00, Room 1.34
Example of applications using time-series from spaceborne imaging spectrometers, Sabine Chabrillat – GFZ
EnMAP synergies with hyperspectral missions and international campaigns, Vera Krieger - DLR

PRISMA @LPS
F.02 International Cooperation in EO

F.02.13 International Cooperation in Spaceborne Imaging Spectroscopy, Tuesday, June 24, 11:30-13:00, Room 1.34
International scenario on hyperspectral missions: maximizing users’ benefits, Simona Zoffoli – ASI

C.03 Copernicus Missions
C.03.03 Advancing global-scale high resolution imaging spectroscopy in preparation for CHIME - PART 1, Wensday - 25.06.2025, 08:30-10:00, 
Hall N1/N2
From PRISMA to the future Hyperspectral Missions of ASI, L. Ansalone – ASI

C.06 Calibration, Validation & Data Quality
C.06.04 New Space Missions Data Quality & Cal/Val, Poster Session, Friday - 27.06.2025, 13:00 - 14:30, X5 - Poster Area 
Nighttime PRISMA measurements over an illuminated greenhouse, P. Sacco et al.
PRISCAV: next developments of the Scientific CAL/VAL of PRISMA mission, P. Sacco et al.



EnMAP                      2024/09/22 - 07:40:11

PRISMA                     2024/09/22 - 07:01:17

Courtesy of A. Valverde-
Iglesias & L. Guanter (UPV)

• The Darvaza gas crater is thought to be responsible for the longest and largest 
methane leak in the world.

• It was observed by EnMAP and PRISMA with a 39 min difference

• Methane plumes where detected from the two observations

• Plumes are consistent, although fluctuacting winds add variability

Darvaza gas crater - Turkmenistan, 22/09/2024



acquisition time: 30 min difference

Reference data from FLOX spectroradiometer [400-900nm]
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ad hoc MODTRAN Correction
(water vapour @1130 nm)

Courtesy of Pepe M., Marshall M., Rossini M., Tagliabue G., Ofori-Karikari K. in the framework of ESA HyRELIEF project

Kapiti Research Station - Kenya, 23/02/2023



10:04 UTC 10:40 UTC
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Comparison of L2 products with field WISPStation Rrs data  
(red dot in the true colour images)

Water quality products derived with BOMBER

Chl-a (mgm-

3)

Courtesy of C. Giardino (CNR-IREA)

Lake Trasimeno - Italy, 12/08/2022 
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