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A pre-processing software for EnNMAP hyperspectral data:
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=EnPT= EnPT - The EnMAP Processing Tool - Overview

EnPT repository

A pre-processing chain to process ENMAP Level-1B data to Level-2A

* GFZ open-source alternative to the processing chain reram | ((conoler ]‘.[ —
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=EnPT= EnPT - The EnMAP Processing Tool - Workflow
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Automatic detection and correction

of spatial mis-registrations

« Based on AROSICS (Scheffler et al. 2017)
« Automatic tie-point creation with regard to a user
provided reference image

+ Open-source Python package available at:

https://qgit.gfz-potsdam.de/danschef/arosics
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=EnPT= EnPT - The EnMAP Processing Tool - Co-Registration I
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=EnPT=  EnPT - The EnMAP Processing Tool - Orthorectification

Based on rational polynomial
coefficients (RPC)

Requires a digital elevation model

Result refined by the tie points
created by AROSICS

Arcachon, tile 2, Level 1B

Arcachon, tile 2, Level 2A
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EnMAP Level 1B radiance data
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=EnPT= EnPT - The EnMAP Processing Tool - Atmospheric Correction
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7 repoatory
Sensor Independent atmospheric CORrection of optical Earth Observation data
(Bohn, Scheffler, Brell, Preusker, Diedrich, Hollstein 2016)

« Optimal Estimation (OE)
« MODTRAN® Radiative Transfer Code

« Available as Git Repository and as Python package on
PyPI and conda-forge:

https://qgit.gfz-potsdam.de/EnMAP/sicor

https://pypi.org/project/sicor

https://anaconda.org/conda-forge/sicor

Bohn, Niklas, Scheffler, Daniel, Brell, Maximilian, & Segl, Karl. (2022). SICOR - Sensor Independent Atmospheric 9 H ELMHOLTZ
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« Features:

> Simultaneous retrieval of atmospheric water vapor, surface liquid
water, and ice path lengths by fitting absorption features at 940 and
1140 nm (Green et al. 2006, Fig. 1)

> SLIC Segmentation + Empirical Line Solution (Thompson et al. 2019)

> Optional output of several retrieval uncertainty measures from OE:

EEPTE EnPT — The EnNMAP Processing Tool - SICOR é|COR
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Fig. 1: Absorption spectra of water vapor, liquid water,
and ice at 10 nm spectral resolution, calculated for 5
mm path lengths (Green et al. 2006).

* Jacobian of solution state * Value of cost function
* Convergence message * Degrees of freedom
* Number of iterations * Information content
* Gain matrix * Retrieval noise
* Averaging kernel matrix * Smoothing error
GFZ Bohn, Niklas, Scheffler, Daniel, Brell, Maximilian, & Segl, Karl. (2022). SICOR - Sensor Independent Atmospheric
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Products: surface reflectance (HDRF), water vapor, liquid water and ice maps
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=EnPT= EnPT - The EnMAP Processing Tool - Outlook

EnPT repository

Planned features and improvements:

» Add SICOR retrieval maps to EnPT L2A output

» Revise and speed-up the orthorectification module

» Implement ISOFIT as alternative atmospheric correction approach
» Improved overall correction performance
» BOA reflectance uncertainties

» Improve water mask, include own cloud masks?

» Evaluate EnPT on real EnMAP data and publish results

GFZ Scheffler, Daniel, Bohn, Niklas, Guillaso, Stéphane, & Segl, Karl. (2023, August 9). EnPT - EnMAP Processing Tool 13 H ELMHOLTZ
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EnPT - The EnMAP Processing Tool - GUI

EnPT repository

Parameters | Log

c ion JSON file [optional]

EnMAP Level-1B image (zip-archive or root directory)
ENMAPO1-___ L1B-DT0000005053_20221105T104058Z_001_V010110_20221119T204228Z.ZIP &
Input path of digital elevation model in map or sensor geometry; GDAL compatible file format

(must cover the EnMAP L1B data completely if given in map geometry or must have the same
pixel dimensions like the EnMAP L1B data if given in sensor geometry) [optional]

Directory to be used for temporary files [optionall
Reference image for absolute co-registration. [optional]

V| Enable atmospheric correction
Atmospheric correction mode
combined - SICOR is applied to land and POLYMER to water
v Enable generation of additional results from ACwater/POLYMER (if executed)
Dead pixel correction (based on L1B dead pixel map)
P Advanced Parameters
Output directory where processed data and log files are saved [optional]

I/home/EnPT/OutputA a

Advanced - || Run as Batch Process...

X Close 5 ZHelp

EnPT - EnMAP
Processing Tool
(v0.7.6)

General information about
this ENMAP box app can be
found here. For details,
e.g., about all the
algorithms implemented in
EnPT, take a look at the
EnPT backend
documentation

Type enpt -h into a shell to
get further information
about individual
parameters or check out
the documentation.
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3 Tutorial

From EnMAP Level-1B to Level-2A

EnPT - The EnMAP Processing Tool - Documentation

EnPT repository

# EnPT i
# » Installation View page source

# » Tutorial View page source

Installation

'I‘utorial EnPT can be installed in two different ways:
» as a standalone package which can be used via the Python AP or from the command line
+ along with the EnMAP-Box (a QGIS plugin) which provides a GUI for EnPT.

From EnMAP Level-1B to Level-2A

In this tutorial, we generate EnMAP Level-2A from Level-1B data using the EnMAP processing tool (EnPT).
Please refer to the overview about EnMAP data products here to learn more about the differences between
EnMAP processing levels.

Installing EnPT as a standalone package (backend code only)

Using Anaconda or Miniconda (recommended)

As described in the Usage section of this documentation, the input parameters of EnPT can be set using the . . .
. ! ) Using conda (latest version recommended), EnPT is installed as follows:

Python application programming interface (API), the command line interface (CLI) or the graphical userface

(GUI) within the EnMAP-Box in QGIS. In this tutorial, we will use the GUI for simplicity. More information

1. Create virtual environment for enpt (optional but recommended):
about the GUI can be found here.

$ conda create -c conda-forge --name enpt python-3
% conda activate enpt

Requirements

Software 2. Then install EnPT itself:

This tutorial requires some software to be installed on your machine: $ conda install -c conda-forge enpt

« QGIS and the EnMAP-Box
* EnPT
« EnPT EnMAP-Box App (GUI)

This is the preferred method to install EnPT, as it always installs the most recent stable release and automatically resolves
all the dependencies.

Please see here for a description to install all together into a single MambaForge Conda environment.

https://enmap.git-pages.gfz-potsdam.de/GFZ_Tools_EnMAP_BOX/EnPT/doc/
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Thank you for your attention!
== — Dr. Daniel Scheffler ——————
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