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EnPT – An open-source tool 
for custom processing of EnMAP hyperspectral data

Abstract
The hyperspectral EnMAP (Environmental Mapping and Analysis Program)
satellite was successfully launched in April 2022, passed its commissioning
phase, and entered the nominal phase of operational data acquisition in
November 2022. Since then, users may submit data acquisition proposals and
download the data in three processing levels:
Level-1B (radiometrically-corrected and spectrally-characterized top-of-
atmosphere (TOA) radiance), Level-1C (geometrically-corrected L1B data), and
Level-2A (atmospherically-corrected Level-1C data, i.e., bottom-of-atmosphere
(BOA) reflectance). The official product generation is usually done by the ground
segment processing chain.
Alternatively, the EnMAP processing tool (EnPT) provides a highly
customizable free and open-source pre-processing chain enabling additional
functionalities and options to fulfill individual user requirements and quality
expectations. Here, we provide an overview of the implemented pre-processing
chain and its modular design with a specific focus on the additional
functionalities of EnPT to obtain highly accurate and customizable hyperspectral
EnMAP Level-2A data.
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Processing chain – EnMAP Level-1B to Level-2A

 continuous development and code maintenance
 improvement of the ISOFIT implementation
 along-track de-striping
 EnFROSP snow processor for snow-specific 

parameter retrieval
 Additional by-products, e.g., derived during AC
 improved water and cloud masks

Future plans

 co-registration between 
EnMAP and user-provided 
spatial reference image 
enabling superior geometric 
accuracy

 VNIR/SWIR alignment
 automatic tie-point creation 

based on AROSICS
(Scheffler et al. 2017)

AROSICS: advanced co-registration

AROSICS 
repository

 SICOR: surface reflectance retrieval for land surfaces using Optimal 
Estimation based inversion scheme relying on simulations obtained from 
the MODTRAN radiative transfer code

 ISOFIT: highly accurate surface reflectance AND uncertainty retrieval via 
JPL’s ”Imaging Spectrometer Optimal FITting” (Thompson et al. 2018)

 ACwater / POLYMER: normalized water-leaving reflectance retrieval for 
the VNIR spectral region based on POLYMER (AWI / www.hygeos.com)

 EnFROSP: advanced atmospheric correction over snow and ice 
(Kokhanovsky et al.; implementation into EnPT currently in development)

Access to alternative atmospheric correction approaches
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repository

False-color Image (2200/900/1600nm)

Chlorophyll-a concentration
(ACwater / POLYMER)

SICOR parameter retrieval maps

EnPT parameter retrieval maps

ACwater /
POLYMER
repository

Overview

 alternative free and open-source (FOSS) 
pre-processing chain compared to the official 
processing of the EnMAP ground segment

 easy integration into existing processing 
chains

 advanced functionalities and customization 
options

 accurate co-registration to user-provided 
geometric reference

 access to alternative atmospheric correction 
approaches SICOR, ISOFIT, and ACwater / 
POLYMER

 capability to generate additional parameter 
retrieval maps that are not available in the 
official EnMAP Level-2A product

Technical implementation / 
Software accessibility
 EnPT pre-processing chain available as a standalone 

Python package or accessible via a graphical user 
interface as a plugin of the EnMAP-Box

 package installable via the Conda package manager 
or the Python Package Index (PyPI)

 documentation and issue tracker available at the 
GitLab repository

EnPT code 
repository
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Snow broadband albedo (EnFROSP)

ISOFIT
repository

ISOFIT (EnPT)

calibrated top-of-atmosphere (TOA) radiance in sensor geometry

orthorectified bottom-of-atmosphere (BOA) reflectance

 water vapor content, aerosol optical thickness, 
water chlorophyll-a concentration,
snow albedo / grain size / impurity load
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