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EUFAR background

A EUFAR links the operators of research aircraft and their
instrumentation, instrument developers, scientific experts and users
and funding agencies involved in airborne environmental research in
Europe.

A EUFAR aims to enhance collaboration, spread good practice,
promote efficiency and enhance user access to both the facilities and
their data.

A EUFAR services:
e Airborne measurement campaigns.
e Common data portal.
* Tools for data discovery and processing.

e (Calibration standards and software for
airborne measurements.

* INSPIRE-compliant metadata to aid inter-operability.




History of EUFAR

2000-2004 2004-2008 2008-2013 2014-2018

EUFAR EUFAR EUFAR EUFAR2
FPS5 Infrastructure FP6 Integrated FP7 Integrated FP7 Integrated
Cooperation Infrastructure Infrastructure Infrastructure
Network Initiative Initiative Initiative
€640k €5M €8M €6M
9 partners 22 partners 34 partners 24 partners
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Airborne Imaging Spectroscopy in EUFAR

Until 2018 multiple hyperspectral cameras of different operators were available
through EUFAR transnational access (TNA) to European researchers

A AHS and CASI
Operator: INTA (Spain)

A aisaFenix and aisaOwl
Operator: NERC ARSF (UK)

A Airborne Prism Experiment (APEX)

Operator: VITO (Belgium) & UZH (Switzerland)
A HySpex

Operator: DLR (Germany)

A TASI and HySpex
Operator: CNR (Italy)

A CASI and HySpex
Operator: FUB (Germany)

A CASI, SASI, TASI
Operator: CzechGlobe (Czech Republic)




From 2008-2018 ~50% of all EUFAR flight requests
were based on hyperspectral sensors flights

A

MASOMED: MApping SQil variability within
rainfed MEDiterranean agroecosystems using
hyperspectral data

COOLAPEX: Towards assessment of water quality
of the Curonian Lagoon using hyperspectral APEX
sensor

UrbSense: Potential of the combined use of
hyperspectral, thermal and LiDAR sensing
technologies for characterization of urban green
and the built environment

AHSPECT: Agriculture-Health-SPECTrometry
collecting hyperspectral airborne measurements
over agro-forestry areas for assessing the
agricultural health, physiology and satellite
products validation

2018 BEST PAPER AWARD

This certificate is awarded to :

For the paper :

MAPPING CROP VARIABILITY RELATED TO SOIL QUALITY AND
CROP STRESS WITHIN RAINFED MEDITERRANEAN AGROECO-
SYSTEMS USING HYPERSPECTRAL DATA

MMW“ ‘ at the 9th Workshop on Hyperspectral Image and
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Amsterdam, The Netherlands
SEPTEMBER 2018

< IEEE

Yanfeng Gu, Program Chair




| Event name: EUFAR Expert Workshop on Hyperspectral Imaging from UAVs - Applications in Precision Farming

EUFS

European Facility
for Airborne Research

List of documents

Title Author Type Related

A EUFAR 5 H maging from UAVs Meeting agenda  Events: EUFAR t Workshop on Hyperspectra
o Analysing time series of high resclution UAV imaging of agricultural experiments BURKART Meeting Events: EUFAR Expert Workshep en Hyperspectral Imaging from
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terizing t g DEMARCHI Luca Mesting
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d: open innovation PAUN Florin Meeting

presentation

rmal UAV-based data 1AES Woute Mesting
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Presentations:

: Principles of Field Spectroscopy, and design & calibration of spectrometers for reflectance and fluorescence measurements
: Field Spectroscopy measurement uncertainties and sampling strategies

: Airborne hyperspectral imaging spectroscopy - APEX - instrument and its calibration

: APEX Flight Campaign Planning (scientific and operational)

: Introduction to UAVs for spectroscopy and remote sensing

: Regulatory framework of civil use of UVS/ RPAS in Poland and the EU

: From Radiance to Photosynthesis

: Theory of Reflectance and Fluorescence, and Approaches to Fluorescence Retrieval from Spectroscopic Measurements

: Retrieval of vegetation properties in the flux tower footprint from airborne and ground spectral measurements

: Introduction to ground measurements of biophysical parameters, chamber and eddy covariance methods for GHG fluxes measurements
: Chamber measurements of GHG fluxes

: Integration of reflectance and fluxes

: Aspects of Radiative Transfer

: ESA Earth Observations & Campaigns

: Atmosperic correction validation for Landsat and forthcoming Sentinel-2 data

: SPECCHIO

: Introduction to ecological modelling

:VITO Central Data Processing




Airborne Imaging Spectroscopy in EUFAR

Joint Research Activities (JRA)

A “HYLIGHT" dealt with the development of methodologies
and tools for the integrated use of airborne hyperspectral
imaging (HSI) data and airborne laser scanning (ALS) data in
order to produce improved HSI and ALS products.

A "HYQUAPRO" developed, implemented and tested quality
indicators and quality layers for airborne hyperspectral
imagery, and developed higher performing water and soil
algorithms as demonstrators for end-to-end processing chains
with harmonised quality measures.
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HYLIGHT TOOLS

>> Combined analyses of ALS and HSI

ALS/HSI target matching tool : matches near neighbours of ALS to HSI A
points and vice-versa ' 5

opalsRadioCal : uses Full Waveform information to compute reflectance
TUVienna forlaser scanning points of extended targets, enhanced by atmospheric
correction

LWIR radiance Planck fit and Temperature extraction : Planck curve

PML

TAU

fitting with temperature extraction and ALS shadow modelling t o the B toal for thie
: dits UZH
>> HSI to improve ALS picid
ALS classification tool : improves classificatior \S
PML, ONERA classifications. If data are collected at the - O

cloud & haze ‘ ,"
Czech Globe BiomassMapper tool: esti~ \\%\\

>> ALS to improve HSI ," \(\\\

SLP_ASP _sation of slope and aspect maps
INTA s A
usi” (.(\ .«stics of HSl imagery
viTo Q .o from ALS data < - . ‘ g —‘ s T
\‘ scmospheric correction of urban HSI images using Extroction of PA) cllows the porometerisction of
e . 3D information the DAST modef for the anclysis of the 30 radiotive
budget to quontify the amount ofirradionce for
((\6 .aoCorr3D : shadow correction for HSI images using 3D canopy fef'} HSipinel to be uzed to compenzate shodowed
\ C structure parameters derived from ALS and a radiative transfer model P
e‘ DLR LAVA - LAS Variability tool : calculates error margins of the DSM/ DTM :
( 0 and DSM/ DTM related errors for atmospheric correction steps
°
\)&6 UZH Irradiance fraction tool : estimates direct and diffuse irradiance fraction
\ e for each HSI pixel using a radiative transfer modelling approach
¢ Shadow fraction tool : shadow fraction with LAS processing and put in
& c VITO ¢
\\“ the same grid cell :
UzH PAl estimation tool : estimates voxel based plant area index (PAl) for the YL KUT ki gemiye phots
parameterisation of the radiative transfer model DART N sbitenniine st
vITO Tree species classification tool : classifies tree species using ALS-derived {is.Reusen@vito,ba or visi
vegetation percentage height values (PHY) as additional layer www.eufannet/tools
S University of ONERA
— AViIto | g o2 ([ @
TEL AUV UNIVERSITY m moams ‘# 6 Q
s Deutsches 2o CznchGlobe
22NN NU'OTIN —— >

LR fur Luft md?uqﬁahrt Lo
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HYQUAPRO

A Common data descriptors and
quality layers for hyperspectral
Image data
- implemented in EUFAR's
Metadata Creator (EMC)

Data Quality L ayers 'I,

Sensor calibration and system correction

Aggregated interpolated pixel mask ('corrected pixels”) 7 *
Aggregated bad pixel mask ("not corrected pixels") 7 *

Image data artefacts and processing errors
Saturated pixels / overflow ? *

Pixels affected by saturation in spatial/spectral neighbourhood 7 *

GPS/IMU related errors. geometric correction f_i_‘_)

Problems with position information [ Interpolated position information 7 *
Problems with attitude information / Interpolated attitude information ? *
Synchronization problems ? *

Interpolated pixels during geocoding ? *

Atmospheric correction and atmospheric conditions

Failure of atmospheric correction ? *

Cloud mask ? *

Cloud shadow mask 7 *

Haze mask 7 *

Critical terrain correction based en DEM roughness measure 7 *
Critical terrain correction based on slopeflocal illumination angle 7 *

Critical BRDF geometry based on sun-sensor-terrain geometry 2 *

O Yes O No
OYes O No

O Yes O No
O Yes ONo

O Yes O No
O Yes O No
OYes O No
OYes O No

OYes O No
O Yes O No
O Yes ONo
OYes O No
O Yes O No
O Yes O No
O Yes O No

A HYSOMA (Hyperspectral SOil MApper) by GFZ
— software for soil mapping applications of

hyperspectral imagery

A Inherent optical property model by PML

- water quality algorithms
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ICARE 2010 conference
“10 years of EUFAR”

ICARE 2017 conference
“Developing the infrastructure to

meet future scientific challenges”

International Conference on Airborne Research for the Environment
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EUFAR AISBL

- International non-profit association (Association internationale sans but lucratif)
Formed in Jan 2018 by core group of member organisations

@ Q:zechGlobe #7
DLR

Objectives
A Assure the continuity of EUFAR

A Coordinate the distributed existing infrastructures
* NOT centralise the infrastructures

A Consolidate the network of airborne research infrastructures
* NOT acquire & operate a new infrastructure

Forum for discussion of future platform requirements

Implement and manage a scheme of Open Access aage

Pursue European research infrastructure integration ENVRI

Broaden the airborne research community to access additional financial resources

Freie Universitat

C] ONERA UdA - -y _
et MetOffice WA S==f8 — SER uiuinL Avito
| *
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Transnational
Access

il ki ..,_ 1 Data for Science

EUFAR AISBL

Knowledge Communication

Transfer & and
Expertise Dissemination e v -~=
. —r—— - -
=
Strategy and
European
Integration

EUFAR

Research
Activity

community

Any organization with an interest in airborne research is welcome to join EUFAR AISBL.

Remark: CNR and Tel-Aviv University will be official members soon
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EUFAR website

EUFRR EUROPEAN FACILITY FOR AIRBORNE RESEARCH

www.eufar.net )

i EUFAR BECAME AN AISBL !

-> central information portal E‘HF"‘R’

for Airborne Research

Information o

WELCOME 10 EU EAR

The Eltropesn Facl Airborne Research [EUFAR) brings togsther

D tation
operatos nstrumented research aircrsft and
with the scientific user community, both exoert and esrly-stage researc
a t a dats users and stakehalders.

Application forms

Eurupnan
Geosciences
Union

News / articles

) D D D Y Y

Events / registration

1wt e
= aa tra zmma

Welcome to EUFAR Eufar Faclities Eufar Activities
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www.eufar.net/data-archives/ or

EUFAR data

http://data.ceda.ac.uk/badc/eufar/data/

EUFpR @8:::’::::,5:“‘%%'

SCIENCE AND TECI NOLOGY FACILITIES COUNCIL
NATURA CHVRGNMENT RARSEARCH COUNCE.

EUFAR Flight Finder

Search for flights within the EUFAR archive using the parameters below.
Refine your search with geographical, temporal, and text search terms.
Flights from FAAM, NERC-ARSF, SAFIRE, AWI-Polar5, Kit-Enduro, and
INTA-CASA aircraft and the APEX instrument flown on the DLR aircraft are
now included.

© Help = Tutorial

Choose an index:

FAAM ARSF

Click an item to expand the panel.
Geographical Search
Temporal Filter
Keyword Search

Variable Filter

Karte

Satellit

Dstsee
Riga
s Nordsee
# Edinburgh
) Kopenhagen
Danemark Litaue
Vereinigtes |
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Dublin Manchester Hamburg
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®
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® ” . 3
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Current focus of EUFAR

A Open access scheme

* Open Access should provide users with the
opportunity to participate in the planning and
prioritization of airborne campaigns in addition to
data access

A Apply for EU funding to

e support the mobility of personnel in the framework of
Open Access (ERI or MSCA)

e cover activities external to the self-financing
perimeter of the structure (TA, ET, JRAs, specific core
developments)




EUF‘”‘}/ EUROPEAN FACILITY FOR AIRBORNE RESEARCH

Contact detalls

Stefanie Holzwarth
DLR
E-mail: stefanie.holzwarth@dlr.de
Tel.: +49 (0)8153 28-3368
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