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1 INTRODUCTION 

During 6 – 7 April 2017 a two days Workshop was held in Lille to review the status of various Cal/Val projects 
running as part of the IDEAS+ Task3 activities. This document reports a summary of the Workshop’s 
presentations and the recommendations arising during the discussion, additional details, including the full 
list of presentations are available on-line at: 
https://earth.esa.int/web/sppa/meetings-workshops/expert-meetings/ideas-cal-val-workshop-2017  

1.1 Background 
The IDEAS+ (Instrument Data quality Evaluation and Analysis Service) consortium is responsible, on behalf 
of ESA SPPA section, for ensuring the best data quality of ESA operational EO missions, this includes a wide 
range of activities, spanning from the Routine Quality Control to the Algorithm Development and Cal/Val 
(Calibration and Validation) activities.  
In the frame of IDEAS+ consortium, Task 3 is the place where innovative ideas are promoted and incubated 
with the goal of further improving algorithm specifications, calibration and validation protocols, data quality 
assessment procedures. IDEAS+ Task3 projects are extremely varied and cover a wide range of EO 
disciplines, ranging from characterization and calibration activities to products validation and algorithm 
development studies.  
As part of nominal IDEAS+ Task3 activities, regular meetings are organized on a 9-12 months basis, for 
reviewing the status of current projects, discussing potential evolutions, fostering synergies among the 
various groups and collecting feedbacks and recommendations. The fourth of such meetings was convened in 
Lille at the Laboratoire d’Optique Atmosphérique (LOA) from 6 to 7 April 2017. The LOA is a worldwide 
leading Institute in the field of remote sensing with focus on aerosol and clouds-radiation interaction. The 
LOA is strongly involved within IDEAS+ Task3 activities, carrying out both instrumental work for the 
maintenance and calibration of AERONET European network, and theoretical work, for the development of 
advanced retrieval methods for aerosol and surface parameters retrieval.  

The Lille’s IDEAS+ 2017 Workshop was successful as confirmed by the very good attendance, around fifty 
participants, and the high scientific quality of the presented results. The Workshop’s agenda was extremely 
interesting with twenty-six oral presentations covering all IDEAS+ Task3 projects. The presentations were 
grouped into main EO disciplines: Calibration/Characterization, Land and Cryosphere, Oceans and Coastal 
Zones, Atmosphere, with the intent to stimulate collaborations among the groups working on similar 
domains. At the end of the meeting a discussion session was held to gather feedback and recommendations 
from the participants. Furthermore, Chris Merchant, from the University of Reading, was invited to present 
the lessons learnt from FIDUCEO project that are relevant for ESA SPPA activities.  
The summary proceedings of the IDEAS+ Cal/Val Workshop and the recommendations gathered during the 
discussion are presented within the next chapters following the chronological order of the Agenda. 

1.2 Acronyms and Abbreviations 
ATBD Algorithm Theoretical Basis Document  
BOA Bottom of Atmosphere 

CCI Climate Change Initiative 
EO  Earth Observation 

ESA  European Space Agency 
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LOA Laboratoire d’Optique Atmosphérique 

LTDN Local Time of Descending Node 

LUT Look Up Table 

L8 Landsat-8 

MEP Mission Exploitation Platform 

MERIS  MEdium Resolution Imaging Spectrometer  
MODIS  Moderate Resolution Imaging Spectroradiometer  

MSI Multi-Spectral Instrument on-board S2 

NASA  National Aeronautical and Space Administration 

NDVI Normalized Difference Index 

NDVI Normalized Difference Vegetation Index 

NIR Near-InfraRed 
NN Neural Network  

OLCI  Ocean and Land Colour Instrument on board Sentinel-3 

PA  Producer’s Accuracy 

PDF Portable Document Format 

PROBA-V Project for on-board Autonomy-Vegetation 

QA Quality Assessment 
QWG Quality Working Group 

RTM Radiative Transfer Model 

SPOT Satellite Pour l'Observation de la Terre 

SR Surface Relectance 

SZA Sola Zenith Angle 

SWIR Short-Wave InfraRed 
S2 Sentinel-2 

S3 Sentinel-3 

TOA Top Of Atmosphere 

TOC Top Of Canopy 

UA  User’s Accuracy 

UAV  Unmanned Aerial Vehicle  
VIS Visible 

VITO  Flemish institute for technological research 

VNIR Visible and Near-InfraRed 

VIIRS Visible Infrared Imaging Radiometer Suite 
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2 PROCEEDINGS 

The main points arising from the presentations and discussions are summarised below. Highlights [HGH] 
and Recommendations [REC] are identified and underlined in yellow boxes in the text. The list of 
recommendations is further reported in Appendix A. 

2.1 Welcome and Introduction 
Philippe Goryl and Angelika Dehn (ESA) welcomed the participants to the fourth IDEAS+ Cal/Val 
Workshop, underlining the relevance of Task3 as a laboratory where new ideas and methods are proposed, 
developed and tested with the long-term objective to transfer them into an operational environment. 
Philippe Goloub (LOA) introduced LOA Institute summarizing the main research topics and the 
international collaborations. The research activities are developed around two main areas of investigation: 
the understanding and modeling of aerosol-radiation and cloud-radiation interactions, these are crucial to 
simulate EO remote sensing measurements and to retrieve relevant geophysical parameters. The 
competences of the Institute are extensive, ranging from theoretical radiative transfer and inverse methods to 
experimental instrument design and characterization. The satellite missions considered are in particular 
those providing multi-angular capabilities, such as PARASOL and 3MI, while on the ground-based side, the 
Institute is leading the AERONET European component and is working actively on Lidar measurements. The 
on-ground capabilities are further detailed, including the PHOTONS calibration facility in Lille, and the 
Dakar observation site. The mobile lidar for investigating fine details aerosol spatial variability is also shown. 
LOA is actively contributing to the ACTRIS network both in terms of calibration facility and for the 
development of the operational retrieval algorithm. 
Gareth Davies (Serco) described the current IDEAS+ Task3 management set-up, he briefly recalled the 
objectives of the Workshop: to review the progress of the current projects, foster synergies among the various 
groups and discuss and plan for future work. The relevance of Task3 activities for ESA SPPA sections was 
underlined: to contribute to the quality improvement of ESA datasets, to help the long-term planning of the 
ESA Cal/Val strategy, to reinforce the need for sustained ground-based measurements and to identify 
complementary activities within and outside ESA-SPPA. 

2.2 Calibration, Traceability and Uncertainty 
Julian Groebner (PMOD) presented the status of the IDEAS+ Task3 project called ATLAS (A pulsed 
Tuneable LAser system for the characterisation of Spectrometers), which is carried out in Davos 
(Switzerland) by the Physical Metrological Institute. The deliveries to be completed during 2017 are listed, 
including the tuneable laser facility, the radiometric characterization of a Pandora system, and the validation 
of Ozone total column and AOD from a Pandora system. The ATLAS facility is briefly recalled, it is a tuneable 
laser set-up allowing accurate characterization of various spectroradiometers’ properties, e.g., Line-Spread 
Function (LSF), non-linearity, spectral and radiometric calibration. This facility was used to characterize and 
inter-compare two Pandora systems developed at Luftblick. The importance of straylight correction for such 
observing systems was underlined. On-going work includes comparison of Ozone total column retrieved from 
the Pandora system with those retrieved from Brewer instrument. 

[HGH-1]: The collaboration between PMOD and Luftblick for the characterization of Pandora system is a 
good example of synergy between two IDEAS+ Task3 teams. Collaboration was reinforced during Lille’s 
workshop with back-to-back meetings. The PMOD role within IDEAS+ as metrological partner is crucial 
for ensuring traceable ground-based reference measurements, which are key for validating space-based EO 
products. PMOD is also a key partner in the development of the global Pandonia network. 

Stephen Mackin (EOSense) reported on the current status of his project, for the development of 
automated in-flight calibration and data quality approaches. The methods are various, but rely on a common 
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basic principle: every remote sensing image contains useful data for Cal/Val. This statement is indubitably 
true, though the majority of the methods use well-characterized and pseudo-invariant targets to derive 
Cal/Val information. The advantages of the proposed approach over the legacy vicarious methods is that we 
can derive and monitor Cal/Val results with a much higher sampling frequency, avoiding also temporal gaps 
when specific target cannot be used (e.g., Greenland, Antarctica), furthermore, the Cal/Val data can in theory 
be derived and updated automatically from every image allowing to correct for transient anomaly as soon as 
they appear. Example results of using such automated approach for estimating Signal to Noise Ratio (SNR), 
focus, relative gain and absolute calibration drift from various satellite imagery (AATSR, MERIS, Sentinel-2, 
Landsat-8) were shown.  

[HGH-2]: The AATSR absolute calibration drift derived with EOSense automated method compared 
extremely well with the results obtained using the conventional vicarious approaches over pseudo-
invariant calibration sites. This is a proof of the validity of the method and of the underlying basic principle 
of using normal images for Cal/Val.  

Christopher Merchant (University of Reading) introduced the lessons learnt from FIDUCEO project, 
which are relevant for ESA-SPPA activities; this keynote talk addressed in particular the topic of traceability 
and uncertainty estimation and their crucial role for climate applications. The ambition of the project was to 
develop a “Metrology in Space” in order to derive traceable and uncertainty-quantified Climate Data Record 
(CDR) from existing long-term space missions. The rationale is to consider the full processing chain that goes 
from the satellite raw data (L0) to the gridded CDR (L3) and to accurately characterize the uncertainty 
injected at each processing step in order to ultimately provide a fully traceable uncertainty on the final 
climate products. This requirement is directly derived from climate applications with the goal of 
disentangling instrument or processing induced drift from climate driven trends. The first challenge consists 
in the identification and quantification of all error sources for propagating the uncertainty from the measured 
signal to the calibrated radiances. The need of merging different sensors and missions in order to cover 
climate relevant time series, adds a further complexity, since recalibration and harmonization among 
different sensors need to be carefully taken into account. The application of this approach for the derivation 
of a harmonized FCDR merging AVHRR historical sensors series, starting from 1978, and using match-up 
with ATSR sensor series for reference, is presented; first results are expected for the beginning of 2018. Based 
on the lessons learnt from this project, a set of recommendations to the Space Agencies was proposed. 

[REC-1]: To add value to L1 sensor products time series, both for historical and current missions, by 
estimating and providing uncertainty at pixel-level, this entails the need of dedicated reprocessing of 
archived mission data.  
[REC-2]: To provide to users all required uncertainty documentation, in order to support products 
traceability, this applies also to instrument ground-based characterization results.  
[REC-3]: To reinforce the focus on traceability and uncertainty already during mission design phases B-D, 
in order to gain the required insight into instrument errors’ sources and to proper specify products content.  

2.3 Land and Cryosphere 
Raymond Soffer and Pablo-Arroyo Mora (NRC) presented the final results of the IDEAS+ project 
called MBASSS (Mer Bleue Arctic Surrogate Simulation Site). The main goal of the project is to support 
validation of satellite HR sensors, specifically Landsat-8 and Sentinel-2, using an integrated approach of 
ground based field and laboratory measurements, coupled with airborne hyperspectral image acquisitions. 
The chosen validation site, Mer Blue, located in the outskirts of Ottawa, Canada, is a high latitude peatland 
site with a well-established field research program. This site has a recognized relevance for sub-arctic 
ecological studies as well as for its climate implication playing a significant role in the global carbon cycle. As 
main outcomes of the projects a comprehensive multi-scale and multi-temporal validation data was acquired, 
which includes ground-based field spectroscopy measurements, laboratory characterization and airborne 
acquisitions using CASI and SASI hyperspectral sensors. This comprehensive multi-spatial dataset allows to 
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properly upscaling the field in-situ measurements to the satellite pixel level, providing valuable data for the 
validation of Sentinel-2 Surface Reflectance and derived vegetation indices. Furthermore, the multi-temporal 
sampling allows capturing and analysing the phenological cycle over this complex and spatially 
heterogeneous landscape.  

[HGH-3]: The Mer Blue validation site is a key site for sub-arctic studies, and it has strong relevance for 
climate applications. The NRC integrated multi-scale and multi-temporal validation approach proved to be 
valuable for supporting S2 Cal/Val, though, as a lesson learnt from the project, the development of 
hyperspectral UAV-based capabilities are deemed necessary in order to overcome the intrinsic limitations 
in spatial representativeness of field spectroscopy measurements.  

Benjamin Brede (University of Wageningen) reported on the current status of the IDEAS+ project 
called S2L8VegStruc (Retrieval of vegetation structural variables from Sentinel 2/Landsat 8 time series). The 
aim of the project is to collect a comprehensive dataset of in-situ Cal/Val measurements over a deciduous 
forest ecosystem located in the Netherlands and to use this data both for validating S2 and L8 Surface 
Reflectances and for monitoring the canopy phenology. In order to address the ecological complexity of the 
chosen forest site, an integrated multi-sensors set-up is used, including a terrestrial Lidar instrument and a 
UAV-based lightweight hyperspectral sensor. Initial comparison results of S2/MSI surface reflectances with 
those simulated from collocated UAV hyperspectral measurements are shown demonstrating the value of 
such measurement set-up for Cal/Val. The advantages of UAV system are various, in particular the capability 
of ensuring good spatial representativeness in very complex landscapes. Highlights are also presented on the 
use of the Lidar terrestrial system for monitoring canopy phenology at very high temporal resolution and to 
derive a 3D tomography of the understory. The project objectives include the development of a biophysical 
parameters retrieval algorithm, based on tabulated simulations using PROSAIL or DART radiative transfer 
models. The project will continue during 2017 with an additional field campaign and further development of 
the biophysical parameters retrieval method.  

[HGH-4]: The interest of Wageningen forest site for the validation of S3 land products (SR, OGVI, OTCI) 
using S2 for upscaling was discussed. The main requirement for this purpose is to have a homogeneous site 
over a relatively large area of 3x3 km2, meaning a uniform canopy structure of relatively homogeneous 
ensemble of tree species. Looking at satellite imagery of the area, it looks like homogeneity requirements 
are potentially met for this site, it can be therefore of interest also for S3 land products validation. 

Germain Salgues and Béatrice Berthelot (Magellium) presented the status and results from the 
IDEAS+ project on S2/L8 data fusion. The goal of the project is to develop and test an algorithm for merging 
S2 and L8 BOA reflectance products in order to fill the gaps of S2 time series for land applications, such as 
phenology studies. The overall processing model is discussed and first results are shown. The first step 
consists on S2 time series consolidation, using a Dynamic Time Warping (DTW) method. This consolidation 
approach is assessed against other conventional gap-filling methods, such as linear interpolation and 
smoothing filtering. The assessment is performed over six different sites in Europe and USA; for these sites 
the S2 BOA reflectance value, rebuild from temporal neighbours using the different consolidation algorithms, 
is compared against the actual S2 value. The analysis of the temporal profiles and the relevant statistical 
metrics demonstrate that the proposed DTW method provides overall the best results with a better temporal 
consistency. The next step of the algorithm is the multi-sensors (S2/L8) data fusion. The adopted method 
consists in spectrally resampling the L8 OLI data to the S2 MSI spectral bands, performing a BRDF 
adjustment to the S2 measurement geometry, re-gridding and geometrically adjusting to a common 20m 
grid, and finally densifying the S2 consolidated time-series using the L8 data. This second step of the data 
fusion algorithm is still to be completed, in particular the BRDF correction and the final quality assessment of 
the fused data is on going. 

[HGH-5]: The relevance of S2/L8 data fusion approach is clear, in fact, despite the high revisit time of the 
S2 A+B constellation (5days), gaps still remain in the S2 time series that may limit its usage for 
phenological studies and agricultural applications. 

Georgia Doxani (Serco) illustrated the status and results of the S2/L8 Atmospheric Correction Inter-
comparison Exercise (ACIX). The project is an international collaboration between ESA and NASA and the 
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objective is to assess the quality of current atmospheric correction approaches for S2 and L8, in particular to 
identify strengths and weaknesses with the long-term goal to help algorithm providers to improve their 
codes. The exercise was open to any interested scientists and was endorsed by CEOS Working Group Cal/Val. 
In total 12 groups participated to the exercise and provided the required output data, among them there is the 
most widely used algorithms for L8 and S2, namely Sen2Cor, ATCOR, SCAPE-M and the NASA processor 
developed at GSFC. The QA protocols and quality metrics were discussed and agreed among all the 
participants in a first meeting, held in NASA during July 2016. The QA of the L8 and S2 atmospherically 
corrected BOA products is largely based on the use of reconstructed SR over a set of AERONET sites, using 
the atmospheric state parameters (AOT and WV) provided by AERONET. The set of sites was agreed in order 
to be representative of different surface conditions and climatological zone. The participants provided the 
required output during Q1 2017, and the analysis of the results is not yet completed. These first results were 
discussed in the second ACIX meeting, held in ESRIN during 11-12 Apr 2017. The consolidated results will be 
presented in a final report that is expected by September 2017. The final goal is to publish the results in a 
peer-reviewed journal.  

[HGH-6]: A discussion was initiated on the interest of such intercomparison exercise to help the scientific 
community to improve their algorithms and converge toward the “truth”. In this context, while the 
identification of issues and weaknesses in the algorithms seems feasible already within this first ACIX 
exercise, the convergence toward the “truth” is much more challenging and it will only be partially covered 
with this first inter-comparison exercise. It is clear, as stated during the ACIX 2nd Workshop that another 
exercise will be needed in order to extend the quality assessment and gain more insight into the physical 
problems, possibly including some SR ground measurements (e.g., from RadCalNet), and addressing some 
issues that were put aside during the current ACIX, e.g., cloud screening, BRDF correction, uncertainty at 
pixel level.  

Rosario Quirino Iannone (Serco) reported on the status and results of the Proba-V Cloud Detection 
Round Robin exercise. The project was an inter-comparison exercise on cloud screening with primary focus 
on Proba-V mission, though the outcomes are expected to be relevant for other ESA EO optical sensors, S2 
and S3 in particular. The overall design was described together with the adopted QA strategy and associated 
metrics. The QA was performed by Brockmann Consult and was based on the definition of a “validation 
dataset”, consisting in a large set (several 10k) of visually classified pixels, the classification was limited to 
three classes (cloudy/semi-transparent/clear). The exercise was open to any interested algorithm providers. 
Eventually, 5 different groups participated to the Round Robin providing the required output; the considered 
approaches were various covering a wide range of techniques and methods. The current Proba-V operational 
algorithm was also included in the exercise in order to benchmark its performances. The QA was based on 
confusion matrices and associated statistical indicators, where each cloud mask was compared against the 
visually classified pixels of the reference validation dataset. Visual inspection of selected RGB was 
additionally used to assess cloud delineation performances over complex landscapes. The results demonstrate 
that two algorithms have better performances with respect the others, while the current operational 
processor shows some limitations with a clear tendency to commission error and some issues over clear 
water. 

[HGH-7]: As for ACIX, also the Cloud Detection Round Robin exercise addresses a strong requirement from 
the scientific community, since cloud screening still represent a major issue, which has a significant impact 
on downstream products. During the discussion it was requested whether the outcomes of this exercise 
would be used within the operational processing chain. The results will be indeed discussed within the 
Proba-V QWG and the feasibility of using the “best” algorithm for implementation in the processing chain 
will be addressed. 

David Small (University of Zurich) presented the status and results of the IDEAS+ project on the use of 
Sentinel-1 for wet snow mapping. The first part of the project consisted in improving the calibration of S1 for 
wet snow monitoring applications; this includes improving geodetic geolocation accuracy and radiometric 
consistency. The improvement of geolocation accuracy entails the need of better accounting for atmospheric 
effects by applying relevant tropospheric and ionospheric models, and adding corrections for solid Earth tides 
and frame shift. The second step consisted in using the S1 data for wet snow mapping. The method is based 
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on the use of several observations accumulated over a moving time window, the combination of information 
from different tracks and diverse data is actually adding valuable information for the retrieval of the relevant 
snow parameters. The science requirements for wide area snowmelt monitoring were recalled: 100m spatial 
resolution is required with a target temporal resolution of 1 day. Wet snow maps composites over the Alps 
were shown, they compare very well with snow classification of the same area based on MODIS data from 
NASA official snow products. Finally, various very interesting movies were presented, showing daily variation 
of snow and sea-ice extent over Ellesmere Island. The movies consisted of a series of multi-sensor (S1A+RS2 
and S1A+S1B) daily composites of various scenes accumulated over a 3-days time window. 

[HGH-8]: The main achievement of the S1 snow mapping study was to demonstrate that with the 
combination of different sensors (e.g., S1A+B) and accumulating a large set of scenes with a multi-temporal 
compositing technique, it is actually possible to meet the science requirement for wet snow monitoring both 
in terms of spatial and temporal resolution.  

2.4 Oceans and Coastal Zones 
Constant Mazeran (Solvo) reported the status of his IDEAS+ project on Atmospheric Correction and 
Vicarious Calibration methods for MERIS and OLCI. The project is part of a long-running support to MERIS 
and OLCI operational processor development in the frame of the QWG. This additional development will 
result in the definition of the algorithm for MERIS 4th reprocessing; the same algorithm will be also 
applicable to OLCI processing. The current algorithm is an evolution of BPAC (Bright Pixel Atmospheric 
Correction) method, addressing some quality issues detected during MERIS 3rd reprocessing, in particular, 
negative water leaving reflectance over water and a very strong sensitivity to NIR calibration. The root causes 
of the quality issues were identified and algorithm improvements were proposed and tested. The new 
algorithm shows to be much less dependent on NIR calibration and vicarious adjustments are not anymore 
strictly required. The validation results over a very turbid estuary are really promising, demonstrating the 
improved quality of MERIS 4th reprocessing dataset with respect to the 3rd reprocessing data. Global 
validation using MERMAID match-ups with in-situ data, MOBY, BOUSSOLE and NOMAD, shows improved 
overall consistency among different water types. Additional validation of derived TSM products with in-situ 
measurements in Bourgneuf Bay is also demonstrating the clear improvement obtained when using the latest 
reprocessed data.  

[HGH-9]: The results demonstrate that the MERIS 4th reprocessed dataset has improved significantly with 
respect the 3rd reprocessing, in particular over very turbid water, but also showing more consistent results 
at global scale. One general lesson learnt is to consider the atmospheric correction as part of a complex 
problem, by including all aspects that play a role, e.g., vicarious calibration, glint and gas correction, NIR 
calibration.  
[REC-4]: As final recommendation, in particular for OLCI, it is stressed to continue maintenance and 
update of the relevant match-up databases and associated validation tool (MERMAID), since, these input 
are crucial for algorithm improvement and verification. 

Francis Zagolski (ParBleu) presented his IDEAS+ project on the assessment of MERIS atmospheric 
correction over water. This project is run in close collaboration with Solvo. The aim of the project is to 
contribute to the validation of MERIS L2 optical parameters and to propose alternative method for the 
validation of marine reflectance. The Aerosol Inherent Optical Properties (IOPs) provided by AERONET are 
used for the scope of validating MERIS aerosol properties and water reflectance retrieved with BPAC 
algorithm. The results show that the BPAC processing works actually well for aerosol, though AOT seems to 
be slightly over-estimated. Furthermore, results of an alternative approach to validate atmospheric correction 
of MERIS data over water is shown using AERONET sites with different water conditions and aerosol 
loading. The method allows to accurately estimate uncertainty of atmospheric correction over water and this 
value directly translates into uncertainty in vicarious adjustment techniques: for the considered sites, the 
atmospheric correction contributes up to 3% uncertainty in the vicarious calibration gains in the blue band. 
As next steps, additional AERONET stations will be considered and aerosol temporal and spatial variability 
will be investigated in more details.  
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[HGH-10]: The ParBleu study shows how vicarious calibration approaches, both over land and water, have 
their own intrinsic uncertainty derived from the used atmospheric correction approaches and the assumed 
atmospheric state. For the case study over water, the A/C contributes to about 3% to the blue vicarious 
gains uncertainty, and this propagates into the derived marine products.   

Marco Meloni (Serco) illustrated the status of his project on Multi-Scale analysis of coastal altimetry data 
over the NW Mediterranean Sea. The coastal zones are crucial and fragile ecosystems heavily impacted by 
anthropogenic-driven changes, but extremely important for various human activities, from tourism to 
fisheries. The small-scale transport and mixing of constituents across these zones is essential both for 
forecasting the variability at regional scale and for studying the exchanges with the large-scale transport in 
ocean circulation. Remote sensing altimetry can be used for studying costal zones, though special processing 
and validation strategy should be adopted to overcome the sensor intrinsic limitations in observing such 
high-resolution small-scale transport features. The project addressed the challenges in coastal altimetry both 
in terms of accurate interpretation of the satellite signal and in terms of geo-physical validation of the 
relevant dynamic processes. The strategy is to adopt an integrated approach, where remote sensing data, in-
situ campaigns and regional dynamic models are combined in order to investigate and improve coastal 
altimetry processing and correction as well as to describe and understand the observed complex small scale 
hydro-dynamical features. The study area is the Mediterranean Sea, from Ligurian Sea to the Gulf of Lion. 
The early results are very encouraging, though additional work will be required to further understand and 
potentially improve the altimeter processing.  

[HGH-11]: This project is addressing some crucial challenges in coastal altimetry using an integrated 
approach based on the analysis of multi-source remote sensing data, in-situ measurements and numerical 
models, the outcomes of the project will contribute to the improvement and validation of coastal altimetry 
processing and correction for such crucial ecosystems. 

Carsten Brockmann (Brockmann Consult) introduced the new delivered Land/Water, Land/Oceans, 
Intertidal and Coastline masks for MERIS/AATSR and Sentinel-3. These new masks correct for some 
inconsistencies and artefacts in previous masks and are more accurate and mutually consistent. The new 
Land/Water mask, in particular, solves underestimation of inland water bodies observed in previous mask.  
Carsten Brockmann (Brockmann Consult) additionally described his proposal for a Framework for 
Variational Calculation of Uncertainty. The goal is to provide uncertainty per pixel for EO products, 
answering to the needs of the end users and climate modellers. The proposed model is generic and it is based 
on running a sufficiently large ensemble of Monte-Carlo simulations randomly varying the relevant EO input 
data under the assumption of Gaussian distribution of input errors. Uncertainty is then computed a-
posteriori using common statistical metrics (standard deviation) on the obtained ensemble of generated EO 
output data. The model can be easily implemented within SNAP graphical processing framework. The main 
issue is the computing time, due to the large number of simulations required to obtain realistic uncertainty 
estimation, but solutions based on clustering methods were already tested. Example results are shown for 
NDVI, for which analytical expression of uncertainty can be used as reference to validate the approach. This 
pragmatic approach allows easy calculation of per-pixel uncertainty for any SNAP integrated processor, in 
addition, sensitivity studies can be easily supported.  

[HGH-12]: The Brockmann approach is a pragmatic solution to the problem of per-pixel uncertainty 
estimation and it allows easy implementation using the existing SNAP processing framework. The 
considered method, based on Monte-Carlo simulations is compliant with the GUM (Guide to the Expression 
of Uncertainty in Measurement) as confirmed by Nigel Fox (NPL) during the Meeting. The accuracy of the 
approach strongly depends on the error characterization of the input data. Computing issues still need to be 
solved in order to limit the number of Monte-Carlo simulations required to obtain reliable uncertainty 
estimation. 
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2.5 Atmosphere 1: Aerosol  
Oleg Dubovik (LOA) provided a theoretical review of Key methodology aspects of inverse methods in 
remote sensing; this work is part of the IDEAS+ Task3 project called ISTINA (Investigation of Sensitivity 
Tendencies and Inverse Numerical Algorithm advances in aerosol remote sensing). The project was intended 
to identify the best approach for the retrieval of aerosol particle size distribution from light scattering 
measurements. This is an ill-posed problems, namely there is no a unique solution, additional a-priori 
knowledge on the retrieval parameters needs therefore to be added in order to constraint the inversion 
toward a unique solution. The mathematical formulation of the problem was introduced and a review of 
constrained retrieval methods was presented, e.g., Kalman Filter, Tikhonov Regularization. The basic 
equations of the different methods are similar and the main challenge is to find the balance between the 
information extracted from the measurements and the one, which is added with the a-priori constraints. In 
this context, regularization techniques based on the use of physically based constraints, such as the spatial 
smoothness of a given physical parameters (e.g., AOD), prove to be very effective in the inversion of many EO 
retrieval parameters. Most of the theoretical work presented is the backbone of the GRASP aerosol and 
surface reflectance retrieval algorithm developed at LOA. The full theoretical review of retrieval methods 
applied to atmospheric remote sensing will be included in a compendium report, which will be provided as 
final delivery of this IDEAS+ project. 

[HGH-13]: The theoretical compendium of inversion methods for atmospheric remote sensing will 
encompass all key aspects of numerical inversion techniques with focus on ill-posed problems and 
associated constrained retrieval approaches, limitations and recommendations for the applicability of such 
techniques on EO remote sensing will be discussed. This final report will be an outstanding achievement for 
IDEAS+ and could be used by students and professionals interested on acquiring advanced knowledge on 
inversion methods.  

Philippe Goloub (LOA) described the current status of the IDEAS+ project dedicated to the upgrade of the 
AERONET Europe Calibration Facility for sun/moon/sky photometers. AERONET is a well-established 
global network for aerosol and water vapour ground measurements; it is a primary source of validation data 
for a wide range of EO missions. The IDEAS+ work package is intended to support the improvement of 
calibration facility for AERONET European network, this includes support to inter-calibration platforms, 
master instrument platforms as well as radiance calibration laboratories. These activities are essential in 
order to provide the scientific community with spatiotemporally consistent and continuous validation data. 
The IDEAS+ project covers also partially the funds for developing improved CIMEL sky photometers 
allowing moon measurements during nighttime. During Phase 2 of the project, upgraded robots for 
calibration sites will be installed. Furthermore, a new instrument (PLASMA) for mobile sun measurements 
will be prototyped in collaboration with CIMEL. Example of a measurements campaign, using such 
innovative sun-photometer mobile system operated with a micro-Lidar was presented. The combination of 
these instruments makes this mobile system extremely useful for the validation of satellite derived aerosol 
products. The work carried out within this IDEAS+ project will be essential to consolidate LOA capacity and 
facilities in preparation to ACTRIS pre-operational phase (2020-21). The importance of SI traceability for 
AERONET was finally highlighted; in this context, a NASA travelling standard is routinely used to link the 
measurements to a reference radiance calibration. 

[REC-5]: To continue supporting AERONET-Europe Calibration facility during ACTRIS preparatory phase 
(pre-operational starting from 2020-21); this includes supporting the maintenance and upgrades of 
instruments and calibration facilities, as well as the consolidation and improvements of the relevant 
retrieval methodologies and associated operational processing algorithms.  

Qiaoyun Hu (LOA) illustrated the latest results of her IDEAS+ algorithm development study. The project 
consisted in the development of a retrieval code called GARRLiC (Generalized Aerosol Retrieval from 
Radiometer and Lidar Combined data) with the goal of improving aerosol retrieval capabilities by using 
depolarized Lidar in synergy with photometer measurements. The considered active instrument is a multi-
wavelength Raman Lidar system with 3 depolarized channels at 355nm, 532nm and 1064nm. The advantage 
of the system is the capability to measure volume linear depolarization ratio (VLDR), which allows aerosol 
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typing and improved retrieval of particle size and shape. Examples of such Lidar measurements are shown, 
where different aerosol and cloud layers in the troposphere and UTLS can be clearly observed. Measurements 
of VLDR are included in the consolidated GRASP retrieval scheme, allowing significant improvement in the 
retrieval of aerosol fine and coarse mode fraction. The synergistic algorithm is firstly tested on simulated 
data, then on real Lidar measurements from the SHADOW campaign in Senegal. The considered case studies 
are very challenging aerosol loading events, with complex vertical structure and with mixing of particles of 
different shape and size, mainly coming from biomass burning and desert dust. The Lidar spectral 
depolarization measurements significantly improve aerosol profiling and the retrieval of aerosol optical and 
microphysical properties. Additional work will be needed to further characterize the Lidar system and to 
validate the results. 

[HGH-14]: The innovative GARRLiC retrieval scheme, which is an evolution of GRASP allowing the 
synergistic use of Lidar and photometer measurements, shows significant improvements for aerosol 
profiling and typing. The use of Lidar depolarization measurements is key to better distinguish particle 
shape and size and for improving the retrieval of aerosol optical and microphysical properties. 

Benjamin Torres (LOA/GRASP) presented the results of a sensitivity study on GRASP retrieval accuracy 
for different aerosol conditions. The work is part of the IDEAS+ WP called ISTINA and the objectives are to 
study the fundamental limitations and to identify the potential improvements for the retrieval of aerosol and 
surface reflectance properties from remote sensing observations. The GRASP retrieval code is used for the 
sensitivity studies; measurements from ground-based and airborne sun-photometer data as well as satellite 
data are used for the quality assessment of the algorithm. The first part of the project focused on spectral 
AOD measurements and in the capability of retrieving fine and coarse mode optical properties. The 
sensitivity tests show that the retrieval is independent on initial assumptions and that fine mode aerosol 
optical properties can be reliably characterized, whether, for coarse mode some additional a priori 
assumptions should be included in the inversion scheme. The second part of the work consisted in defining 
quality criteria in order to improve the retrieval accuracy of aerosol properties (AOD, Angstrom exponent and 
SSA) from satellite observations. PARASOL measurements are used for this purpose and the proposed 
filtering criteria (on geometry, fitting residuals and AOD) are verified against collocated AERONET 
measurements. These results will help establishing quality levels for GRASP retrievals using satellite data.  

[HGH-15]: The GRASP (Generalized Retrieval of Aerosol and Surface Properties) code, further consolidated 
within IDEAS+, is an open source code allowing the retrieval of aerosol and surface properties from a 
variety of remote sensing observations, including ground-based and satellite measurements. The GRASP 
algorithm is at the forefront of aerosol retrieval codes, as demonstrated by the large number of scientific 
publications, but it is also a highly optimized engineered code, allowing implementation into an operational 
environment, e.g. network of aerosol observations.  

Oleg Dubovik (LOA) reported the latest status of the CAWA (advanced Clouds, Aerosols and WAter vapour 
products for Sentinel-3/OLCI) ESA SEOM project. This project is not part of IDEAS+ Task3, although it was 
reported during the meeting owing to the large number of links with other LOA IDEAS+ projects on GRASP 
algorithm development and verification. The goal of CAWA is to test GRASP, which was originally developed 
for multi-angular observation sensors, to the challenging case of single-view wide-swath sensor, such as 
MERIS. The algorithm was adapted to a MERIS-type sensor, by accumulating various observations over a 
given time period, in order to “simulate” multi-viewing capabilities under the assumption that surface 
conditions do not change during the accumulation period. Seven MERIS channels were used for inverting 
more than forty retrieval parameters, including aerosol size and shape distribution and surface BRDF 
parameters. Adding spatial and temporal constraints, respectively to the aerosol and surface parameters 
variation, allows reducing the dimension of the retrieval vector. The computational effort required by the 
algorithm was optimized thanks to the collaboration with a specialized IT company, using advanced 
implementation, such as GPGPU. The algorithm adaptation and optimization allows effectively using MERIS 
data to retrieve the relevant aerosol and surface parameters. The algorithm quality assessment was based on 
the comparison with concurrent MERIS retrieval algorithms, from Aerosol CCI project, and other satellite 
datasets. Additional validation was performed against collocated AERONET observations. Overall the 
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validation results were extremely successful, though some issues with cloud screening remain, which are even 
more pronounced in the preliminary results with S3-OLCI data. 

[HGH-16]: The adaptation of GRASP to MERIS-type single-viewing sensor for the retrieval of aerosol and 
surface properties has proven to be very successful. The accuracy in the retrieved aerosol properties is 
competitive with other MERIS algorithms, from Aerosol CCI project, and comparable to retrievals from 
dual-view AATSR observations. Significant increase in the information content can be obtained by 
combining MERIS and AATSR observations. This project paves the way for the use of GRASP for Sentinel-3. 

2.6 Atmosphere 2: Atmospheric Composition 
Martin Tiefengraber (Luftblick) reported the latest updates from the Pandonia Fiducial Reference 
Measurements (FRM) project. Pandonia is a ground-based Cal/Val network for atmospheric observations, 
mainly of O3 and NO2 total column. The network is composed of Pandora-2S instrument, which is a 
technological evolution of the Pandora system, originally developed at NASA. The objective of the IDEAS+ 
project is to support the instrument characterization and evolution and to consolidate the Pandonia network 
set-up in order to prepare its operational deployment. One of the activities carried out for this purpose, 
consisted in the development of a centralized live monitoring system for checking instrument health and 
processing status in near real time. This system provides detailed information about all Pandora-2s 
instruments deployed in all network sites, the information comprises: instrument health status, issues and 
their criticality, station monitoring log, processing status, display of retrieved atmospheric parameters. The 
centralized system allows also commanding different instrument modes and planning special calibration 
activities, both field and laboratory calibration. Finally, Pandora sky observations are briefly recalled and 
intercomparison results of retrieved atmospheric trace gases concentration are presented.  

[HGH-17]: The development of Pandonia ground-based network for atmospheric observations is a clear 
example of how IDEAS+ Task 3 can provide the framework for prototyping and testing new Cal/Val 
concepts and infrastructures that can eventually be used during mission operations. The success of the 
project and its relevance for the validation of the upcoming Sentinel-5p mission’ products provides 
justification for the operational use of Pandonia Cal/Val network. 

Jurgen Fischer (SpectralEarth) described his contribution to the Pandonia network. The contribution 
consisted in the calibration, verification and shipping of Pandora-2s instruments to six globally distributed 
sites located in Barbados, Palau, Summit/Greenland, Namibia, Lindenberg and in a ship campaign. Most of 
these sites have already ground-based systems providing complementary information about the atmospheric 
state. The selection of the sites was made in order to test the performances of the Pandora-2s system for very 
harsh environmental conditions. This stress test is essential to verify the robustness and reliability of the 
Pandora-2 sensor and its suitability for building a global operational validation network. The environmental 
conditions cover a very humid tropical site (Palau), a desert site (Namibia), an artic site (Greenland), a 
coastal site (Barbados) and a ship campaign along the Atlantic. The challenges for the instrumental system 
include the presence of strong winds, frequent rain, salt, dust, freezing temperature, and instability of the 
ship. The challenges in operating a Pandora-2s during the ship campaign was demonstrated in a movie, 
showing the strong vibration induced by the strong winds, which prevent the effective usage of the system. As 
a final result of this project a list of issues were identified affecting the Pandora-2s systems and a list of 
recommendations was provided. This list will be precious to further improve the instrument configuration 
and set-up, the operational processing chain and the relevant user documentation. 

[HGH-18]: The testing of Pandora-2s systems in very harsh environmental conditions was essential to 
collect a list of recommendations for improving instrument and processing robustness and reliability, this 
is a key requirement for a ground-based global validation network, which has the ambition of becoming 
operational.  

Annamaria Iannarelli (Serco) presented the status of the BAQUNIN (Boundary-layer Air Quality-
analysis Using Network of Instruments) project. The objective of the project is to set up a “super-site” for 
supporting the validation of satellite atmospheric composition products, and for improving our 
understanding of chemical-physical processes within the Planetary Boundary Layer (PBL). The super-site is 
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composed of a suite of active and passive instruments operating in synergy for providing quantitative and 
qualitative information on a wide range of atmospheric parameters, ranging from aerosol and clouds 
properties to trace gases concentration. The same suite of ground-based sensors is replicated in two locations 
in the Rome area at 10 km distance, one in the urban environment (“La Sapienza” University) and one in the 
rural sub-urban environment (CNR in Tor Vergata). The rationale of this set-up is to cover two different 
atmospheric conditions, one in a very polluted area, in the city center, and one in a more pristine 
environment. Concomitant and continuous observations in these two locations will allow analyzing hourly 
variation of anthropogenic pollutants, mainly NO2 and fine particle aerosols, and to study transport of air 
masses and evolution of PBL during the day. Furthermore, the recorded data will be crucial to support 
validation of satellite atmospheric composition products, with primary focus on Sentinel-5p. The suite of 
sensors comprises a wide range of passive instruments, such as a Pandora-2s and a Cimel sun photometer, 
and active ones, such as a Raman and elastic Lidar for aerosol profiling and a Sodar for wind speed and wind 
direction profiling. The instruments will be operated continuously, though overlap with satellite overpasses 
will be optimized for active instruments. Data will be processed mostly in near-real time and will be made 
available to interested scientist in NetCDF format. The overall system will be ready by July 2017; 
participation to validation campaigns is already envisaged. 

[HGH-19]: The complementary suite of active and passive sensors and the possibility to record concomitant 
atmospheric measurements in two near but distinct environments, made BAQUNIN a unique ground-based 
super-site, which will be valuable both for validating satellite atmospheric composition products (mainly S-
5p, S-4, S-5) and for investigating chemical and dynamical processed within the planetary boundary layer. 

Enzo Papandrea (Serco/CNR) illustrated status and results of the IDEAS+ project on the evolution of the 
AIRWAVE algorithm. This algorithm exploits the dual view capabilities of ATSR sensors family to retrieve 
Total Column Water Vapour (TCWV). The method is applicable to all ATSR series of sensors allowing 
therefore to potentially retrieving a long-term data record spanning more than 20 years. The v2 of AIRWAVE 
is an advanced version of the algorithm allowing improved TCWV retrieval, especially around the polar and 
equatorial regions, as demonstrated by comparison with Analyzed Radio Soundings Archive (ARSA-CNRS) 
network of coastal and ocean in-situ stations. In a second part of the talk E. Papandrea showed the use of the 
TCWV retrievals to study the Inter-Tropical Convergence Zone (ITCZ) variation. Understanding ITCZ 
variability is essential for improving global climate models. The retrieved TCWV from ATSR over water is 
used to fit a model in order to find ITCZ location. Over land areas, location of ITCZ is inferred from ATSR 
cloudy measurements. The merged dataset provides an accurate estimate of ITCZ position. Trend analysis is 
also performed for the full ATSR archive, since 1991. Finally, early but promising results of application of 
AIRWAVE to SLSTR are also shown. 

[HGH-20]: AIRWAVE algorithm allows retrieving TCWV from ATSR-like sensors family by exploiting its 
dual view capabilities. The latest version of AIRWAVE (v2) significantly reduces bias, in particular at high 
latitude, with respect to correlative in-situ validation dataset. The TCWV retrieved with AIRWAVE from the 
full ATSR archive (1991-2012) represents a unique dataset for climate and meteorological application. The 
early results on SLSTR are encouraging allowing to further extending this dataset to S-3 mission series. 

Gabriele Brizzi (Serco) presented the status and updates from the IDEAS+ project on the recalibration 
and reprocessing of Odin SMR mission. Odin is a Swedish-lead mini-satellite launched in 2001 and still 
operating after more than 16 years in orbit. It is placed on a polar sun-synchronous orbit at 600km, crossing 
the equator at 6AM/PM. The mission was initially designed to cover also astronomy objectives, while since 
2017 it is fully devoted to atmosphere, in particular for studying chemical/dynamical processed in mid-
atmosphere. The payload includes the Sub-Millimetre Radiometer (SMR) and the Optical Spectrograph and 
Infrared Imaging System (OSIRIS). SMR measures atmospheric thermal emissions in the 486-581 GHz 
frequency range using a limb scanning observation geometry, target species include: O3, ClO, N2O, HNO3, 
H2o, CO. The current SMR O3 dataset v2.1 shows a positive bias with overall under-estimation with respect 
to SCIAMACHY O3 limb data. Comparison of the full time series with MLS shows also high bias and strong 
variability. These biases were the main motivations for starting a SMR reprocessing campaign for fixing 
known calibration and processing issues and improving the retrieval algorithm. The validation will be 
performed with correlative ground based network and comparable satellite limb datasets. The early results 
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show significant improvement in terms of overall consistency of the dataset, though some open issues still 
exists. The bulk reprocessing is still to be started, and data release is expected by end of 2017. 

[HGH-21]: The reprocessing of the full Odin-SMR archive (since 2001) is of great importance for long-term 
studies of chemical and dynamical processes in the middle atmosphere. The recovery and improvement of 
this dataset, which has currently some well-known issues and recognized biases, will provide to the 
atmospheric community a remarkable long-term dataset, which could be input to a number of scientific 
studies. The early results are encouraging and data release is expected for the end of 2017. 

Paolo Castracane (RHEA) reviewed the status and evolution of the ESA Validation Data Center (EVDC). 
The EVDC serves as a central, long-term repository for managing, archiving and exchanging Cal/Val data to 
be used for the validation of satellite atmospheric missions. The EVDC builds on the legacy system developed 
at NILU for supporting ENVISAT Cal/Val activities, adding new functionalities and new correlative data in 
order to meet the requirements of the upcoming ESA atmospheric composition missions, S-5p and ADM-
Aeolus in particular. EVDC contains a large variety of Cal/Val data recorded from ground-based, aircraft, and 
balloon, as well as assimilated daily analysis and forecast from ECMWF. Relevant tools are provided to the 
users in order to ease satellite atmospheric products validation. Beyond the Cal/Val data, EVDC includes also 
a satellite element, to access Level 2 data subsets over user-defined areas. Data from S-5p and ADM-Aeolus 
will be initially included within this satellite element. The Generic Earth Observation Metadata Standard 
(GEOMS) is implemented at the EVDC data centre in order to ensure harmonised specification and reporting 
of data and metadata. A new data portal was recently made available (http://evdc.esa.int), with improved 
Cal/Val data access and query performances, a search satellite data tool and the Orbit Predictor and Overpass 
Tool (OPOT). The data portal is undergoing an initial testing phase collecting feedback from selected users; 
the final delivery is expected by March 2017. 

[HGH-22]: The EVDC is consolidating its role as reference central repository for accessing, managing and 
exchanging Atmospheric Cal/Val data. The possibility to access in a single one-stop-shop a large variety of 
Cal/Val datasets, complementary assimilated fields from ECMWF, satellite Level 2 subsets, and the 
availability of the relevant tools for data discovery and orbit prediction, made EVDC an unique system for 
the validation of satellite atmospheric products. The system will initially target S-5p and ADM-Aeolus 
mission’ products validation, future mission will be progressively included. 

2.7 Final Discussion 
During the final discussion session, participants were asked to provide feedbacks on the current status of 
IDEAS+ Task 3 projects and recommendations for potential improvements.  
The general feedback about IDEAS+ Task3 “concept” was extremely positive as reported also in private 
communications during and after the Workshop. The variety and scientific value of all projects running 
within Task3 was generally acknowledged. The role of Task3 as laboratory where new ideas are incubated, 
proposed, and verified, in view of a potential operational use, was fully recognized.  
A general recommendation that emerged during the discussion was that Task3 should continue to address 
fundamental cross cutting questions on EO remote sensing with focus on Cal/Val and algorithm 
development. This is already pursued in a number of Task 3 projects, where key topics are investigated, such 
as cloud detection, atmospheric correction, calibration methodologies, and uncertainty estimation. The final 
objective is to contribute to the improvement of current approaches, as well as to propose and consolidate 
guidelines and protocols. In this context, Task 3 should take into account also the recommendations arising 
as part of CEOS Working Group on Cal/Val, as well the lessons learnt from other relevant projects, such as 
FIDUCEO. Among these recommendations, the need for fully traceable remote sensing products with 
rigorous uncertainty estimation should remain the guiding principle for current and future Task3 activities. 
More practical considerations were reported during the discussion, in particular on the need for developing 
and maintaining, adequate tools for satellite products validation. Example was made on the need to continue 
upgrading and maintaining MERMAID match-up database for supporting S3 validation. Some gaps were also 
identified, where ad-hoc tools could be extremely valuable to help users validating/improving their 
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algorithms and converging to more consistent results. In this context, the validation protocols and 
procedures prototyped in some Task3 activities, i.e., the Proba-V Round Robin exercise on Cloud Detection 
and the S2/L8 ACIX intercomparison exercise could be used as a basis to develop more “operational” and 
sustained tool for supporting algorithm validation.  
Improvements were also proposed in the accessibility and discoverability of ESA Cal/Val data, in this context 
some specific Task3 internal tool could be envisaged to ease sharing information, data and methods within 
the various teams. A reinforced collaboration with the “operational” data quality teams (e.g., MPC) was also 
proposed with the aim of discussing and proposing alternative methods for Cal/Val and eventually testing 
their relevance in an operational environment. 
Finally, it was reminded that Task3 Workshop should be continued in the present form on a regular 9-12 
months basis, the next Workshop should be planned for Q1 2018 in a location to be defined. 

[HGH-23]: The relevance and scientific value of IDEAS+ Task 3 activities was unanimously acknowledged. 
Task 3 should continue as a R&D element of IDEAS+ to promote, test and verify new approaches and 
methods for Cal/Val and algorithm definition, with the final goal of eventually consolidate and implement 
them in an “operational” environment.  
[REC-6]: Task3 should continue addressing fundamental cross cutting questions on EO remote sensing, 
following recommendations and guidelines arising in other relevant Cal/Val frameworks and projects, 
such as CEOS WG Cal/Val or FIDUCEO. The need to focus on traceability and uncertainty estimation for 
remote sensing data was recognized as the main guiding principle for Task3 evolution.  
[REC-7]: Some of the protocols and procedures prototyped within Task 3 projects, in particular for cloud 
detection and atmospheric correction validation, should be used as basis to develop “operational” 
validation tools allowing scientists to systematically validate and improve their algorithms and converge to 
more consistent results. 
[REC-8]: Maintenance and upgrading of existing validation tools and Cal/Val match-up database should 
be continued to support current Sentinels mission (e.g., MERMAID for S-3). Regularly updated, consistent 
and globally available match-up data are essential for algorithm validation and improvement. 
[REC-9]: Accessibility and discoverability of ESA Cal/Val data should be improved and collaboration both 
within Task3 and with external data quality teams (e.g., MPC) should be encouraged with the goal of 
discussing applicability of alternative Cal/Val methods to operational missions. 
[REC-10]: A Cal/Val platform should be envisaged and prototyped within IDEAS+ Task 3, this platform 
should provide a common interface for easing access and exchange of Cal/Val datasets, protocols, tools and 
algorithms. The platform should build on experience gained within CalValus and EVDC projects in 
particular, and it should be linked to the Cal/Val portal. Access during initial testing phase should be 
guaranteed to IDEAS+ Task 3 teams. 
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3 APPENDIX A: RECCOMENDATIONS 

The main recommendations identified during the meeting are reported in the table below. 
 
Ref Recommendation 
[REC-1] To add value to L1 sensor products time series, both for historical and current missions, by 

estimating and providing uncertainty at pixel-level, this entails the need of dedicated 
reprocessing of archived mission data.  

[REC-2] To provide to users all required uncertainty documentation, in order to support products 
traceability, this applies also to instrument ground-based characterization results.  

[REC-3] To reinforce the focus on traceability and uncertainty already during mission design phases B-
D, in order to gain the required insight into instrument errors’ sources and to proper specify 
products content. 

[REC-4] As final recommendation, in particular for OLCI, it is stressed to continue maintenance and 
update of the relevant match-up databases and associated validation tool (MERMAID), since, 
these input are crucial for algorithm improvement and verification. 

[REC-5] To continue supporting AERONET-Europe Calibration facility during ACTRIS preparatory 
phase (pre-operational starting from 2020-21); this includes supporting the maintenance and 
upgrades of instruments and calibration facilities, as well as the consolidation and 
improvements of the relevant retrieval methodologies and associated operational processing 
algorithms. 

[REC-6] Task3 should continue addressing fundamental cross cutting questions on EO remote sensing, 
following recommendations and guidelines arising in other relevant Cal/Val frameworks and 
projects, such as CEOS WG Cal/Val or FIDUCEO. The need to focus on traceability and 
uncertainty estimation for remote sensing data was recognized as the main guiding principle 
for Task3 evolution.  

[REC-7] Some of the protocols and procedures prototyped within Task 3 projects, in particular for cloud 
detection and atmospheric correction validation, should be used as basis to develop 
“operational” validation tools allowing scientists to systematically validate and improve their 
algorithms and converge to more consistent results. 

[REC-8] Maintenance and upgrading of existing validation tools and Cal/Val match-up database should 
be continued to support current Sentinels mission (e.g., MERMAID for S-3). Regularly 
updated, consistent and globally available match-up data are essential for algorithm validation 
and improvement. 

[REC-9] Accessibility and discoverability of ESA Cal/Val data should be improved and collaboration 
both within Task3 and with external data quality teams (e.g., MPC) should be encouraged with 
the goal of discussing applicability of alternative Cal/Val methods to operational missions. 

[REC-10] A Cal/Val platform should be envisaged and prototyped within IDEAS+ Task 3, this platform 
should provide a common interface for easing access and exchange of Cal/Val datasets, 
protocols, tools and algorithms. The platform should build on experience gained within 
CalValus and EVDC projects in particular, and it should be linked to the Cal/Val portal. Access 
during initial testing phase should be guaranteed to IDEAS+ Task 3 teams. 
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4 APPENDIX B: AGENDA 

Thursday 6 April 2017 
Introduction 

09:30–09:40 Welcome and Introduction P. Goryl, A. Dehn; 
ESA 

09:40–10:00  Welcome presentation from LOA LOA  

10:00–10:10  Lessons learned from previous IDEAS+ Cal/Val 
workshops and current Meeting Objectives 

G. Davies, F. Niro; 

Serco  

Calibration, Traceability and Uncertainty 
10:10 – 10:30 A Tuneable Laser for the Characterisation of 

Spectrometers (ATLAS): Status and updates 
J. Groebner; 

PMOD-WRC 

 

11:00 – 11:20  An automated Radiometric Calibration and data 
quality structure for Optical EO Missions 

S. Mackin; 

EOSense 

11:20 – 11:50 Traceability and Uncertainty: lessons learned from 
FIDUCEO and relevance for ESA-SPPA activities 

C. Merchant; 

Uni. Reading 

Land and Cryosphere 
11:50 – 12:20 Land Products Validation for Sentinel-2 and Landsat-

8: Results and Lessons Learned from MBASSS 
project 

R. Soffer; 

NRC 

 

13:20 – 13:40 Sentinel-2 Bottom-of-Atmosphere reflectance factor 
inter-comparison and biophysical parameter retrieval 

B. Brede; 

Uni. Wageningen  

13:40– 14:00 Use of the Dynamic Time Warping method to 
consolidate Sentinel-2/Landsat-8 fused time series 

G. Salgues, B. 
Berthelot; 
Magellium 

14:00– 14:20 Atmospheric Correction Inter-comparison Exercise 
for Sentinel-2 and Landsat-8 (ACIX): Status and 
updates 

G. Doxani; 

Serco 

14:20– 14:40 Cloud Detection Round Robin for Proba-V: 
Intercomparison results and recommendations 

R. Iannone, F. Niro; 
Serco 

14:40– 15:00  Sentinel-1 for Wet Snow Monitoring D. Small; U. of 
Zurich 

Oceans and Coastal Zones 
15:30 – 15:50 Atmospheric Correction and Vicarious Calibration of 

MERIS/OLCI 
C. Mazeran;  

Solvo 



 

 

Page 19/21 

Proceedings and Recommendations from IDEAS+ Cal/Val Workshop, LOA, Lille, 6 – 7 Apr 2017 

Date 08/06/2017 Issue 1 Rev 1 

ESA	  UNCLASSIFIED	  –	  For	  Internal	  Use	  Privileged	  

15:50 – 16:10 Analysis of the uncertainty in the MERIS 
atmospheric correction and its impact on the 
vicarious gain calibration 

F. Zagolski; 

ParBleu 

16:10 – 16:30 Multi-Scale analysis of coastal altimetry data, multi-
sensor observations and numerical modelling over 
NWMed sea 

M. Meloni; 

Serco 

16:30 – 16:50 A framework for Variational uncertainty + 

The new Land-water Intertidal Mask 

C. Brockmann; 
Brockmann Consult 

18:00   Visit to LOA Calibration Facility (PHOTONS)  

 

 

Friday 7 Apr 2017 
Atmosphere 1: Aerosol 

09:00–09:20 Some key aspects of Inversion Method 
implementation in Remote Sensing 

O. Dubovik; 

LOA 

09:20–09:40  Update of PHOTONS Calibration Facility and 
advances in Aerosol Retrieval from joint photometer 
and lidar observations 

P. Goloub; 
LOA 

09:40–10:00  Testing New Approaches to retrieve Aerosol 
properties from joint Photometer-LIDAR inversion 

Qiaoyun Hu; 

LOA 

10:00– 10:20  Analysis of sensitivity tendencies in Aerosol Remote 
Sensing 

B. Torres; 

LOA 

10:20– 10:40  Aerosol and Surface Retrieval from MERIS using 
GRASP algorithms, preliminary results for OLCI and 
SLSTR (CAWA project) 

O. Dubovik; 

LOA 

Atmosphere 2: Atmospheric Composition 
11:00 – 11:20 Pandonia Fiducial Reference Measurements for 

Atmospheric Composition: Status and Updates 
M. Tiefengraber; 
Luftblick 

11:20 – 11:40 Contributions to Pandonia by six Pandora-2s at 
globally distributed sites 

J. Fischer; 

FUB 

11:40 – 12:00  The Boundary layer Air Quality-analysis Using 
Network of Instruments (BAQUNIN) 

A. Iannarelli, S. 
Casadio; Serco 

12:00– 12:20  ITCZ Analysis using AIRWAVE retrievals of TCWV 
from (A)ATSR series and potential extension to 
SLSTR 

E. Papandrea, S. 
Casadio; Serco 

 

13:20 – 13:40 Generation of a consistent Long Term dataset of 
stratospheric trace gases from Odin SMR data 

G. Brizzi; 

Serco 
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13:40– 14:00  ESA Atmospheric Validation Data Centre (EVDC): 
Project’s status and future evolution 

P. Castracane; 

RHEA 

Discussion and Recommendations 
14:00– 15:00 Collaborations, synergies and potential future 

activities within IDEAS+ framework 
ESA, All 

15:00– 15:30  Meeting wrap-up and Recommendations 

Date and scope for next Cal/Val Workshop 

G. Davies, F. 
Niro; Serco  

 

5 APPENDIX C: PARTICIPANTS 

The list of Meeting’s participants is provided in the following table. 
 

 Name Affiliation Country  
1.  Philippe Goryl ESA-ESRIN Italy 

2.  Angelika Dehn  ESA-ESRIN Italy 
3.  Jonas Von Bismarck ESA-ESRIN Italy 

4.  Ferran Gascon ESA-ESRIN Italy 

5.  Oleg Dubovick LOA France 

6.  Philippe Goloub LOA France 

7.  Benjamin Torres LOA France 

8.  Qiaoyun Hu LOA France 

9.  Tatsiana Lapionak  LOA France 

10.  Luc Blarel  LOA France 

11.  Xin Huang  LOA France 

12.  Thierry Podvin  LOA France 

13.  Gaël Dubois  LOA France 

14.  David Fuertes  GRASP France 
15.  Pavel Lytvynov  GRASP France 

16.  Béatrice Berthelot Magellium France 

17.  Germain Salgues Magellium France 

18.  Constant Mazeran Solvo France 

19.  Serge Riazanoff VisioTerra France 

20.  Chris Merchant  Uni. Reading UK 

21.  Nigel Fox NPL UK 

22.  Steve Mackin  EOSense UK 
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23.  Jeff Settle EOSense UK 

24.  John Swinton Telespazio Vega UK 

25.  Michael Aspetsberger CATALYSTS Austria 

26.  Martin Tiefengraber Luftblick Austria 

27.  Moritz Müller Luftblick Austria 

28.  Juergen Fischer FUB Germany 

29.  Carsten Brockmann Brockmann Consult Germany 

30.  Julian Groebner  PMOD-WRC Switzerland 

31.  Natalia Kouremeti  PMOD-WRC Switzerland 

32.  Stelios Kazadzis PMOD-WRC Switzerland 

33.  David Small Uni. Zurich Switzerland 
34.  Benjamin Brede Uni. Wageningen Netherlands 

35.  Jean-Paul Huot ESA-ESTEC Netherlands 

36.  Raymond Soffer  NRC Canada 

37.  Pablo Arroyo NRC Canada 

38.  Francis Zagoslki ParBleu Canada 

39.  Paolo Castracane REHA Italy 

40.  Gareth Davies Serco Italy 

41.  Fabrizio Niro Serco Italy 

42.  Stefano Casadio Serco Italy 

43.  Gabriele Brizzi Serco Italy 

44.  Annamaria Iannarelli Serco Italy 

45.  Enzo Papandrea  Serco Italy 
46.  Georgia Doxani  Serco Italy 

47.  Rosario Quirino Iannone Serco Italy 

48.  Marco Meloni Serco Italy 

49.  Erminia De Grandis Serco Italy 


