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with regard to this document, including, but not limited to, the implied warranties of merchantability
and fitness for a particular purpose. The Members of the EIFFEL Consortium shall not be held liable
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Executive Summary

This document corresponds to deliverable 4.3 entitled "Best practices on climate
resources quality documenting using “QualityML" and is based on the outcomes of the Task
4.3 "Data quality assessment and feedback mechanism for GEOSS datasets". The work starts
from the results of the Data Quality Co-design Workshop (DQ Cd W, which completion
correspond to MS7), since it was the starting point to know the use cases of each Pilot, with
the purpose of advising on the correct documentation of the quality of their data.

The main objective of this work is to generate a set of best practices and
recommendations for data quality documentation. This objective is achieved through the
information extracted from different meetings designed to:

e Collect information on the level of experience in using and producing metadata
records (with especial emphasis on quality metadata indicators) of the different
partners involved in the Pilot cases, as well as their knowledge on Geospatial User
Feedback systems.

e Collectinformation on the processes involved in the different data product generation
and validation in order to detect possible quality indicators to be recorded on
metadata files.

Five meetings with the different producers involved in each Pilot were scheduled
between July and October 2022. All meetings followed the same script designed to
understand the processes involved on data creation and validation in order to detect and/or
propose different types of quality indicators to be considered in metadata record generation.

These meetings showed up that in most cases producers are still developing the specific
methodology to be used in their work. This situation derives in some difficulties to specify a
processing and validation chain.

Even so, it was determined that most of the attendees at meetings have previous
experience on metadata managing, that the quality of the products is mainly obtained at
execution level and also a list of common quality indicators was obtained:

e Root Mean Square Error (RMSE)

e Correlation coefficient - r

e Nash-Sutcliffe model efficiency coefficient (NSE)

e Mean Absolute Error (MAE)

e Mean Squared Error (MSE)

e Mean Absolute Percentage Error (MAPE)

e Coefficient of Determination - R?

e Spatialized quality estimators

As a result, the collected information in these meetings together with the previous work
done in the DQ Co-design Workshop allowed us to generate a set of quality documentation
examples (section 5.1.3) and general metadata templates (cited in section 5.1.1) that will help
producers to improve their metadata records, according to the specified in the objective 5 of
this project:
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“O5: EIFFEL will develop, using co-creation (04), a set of CC adaptation and
mitigation applications in different and quite diverse GEO SBAs, in order to
demonstrate the project innovations.”

All templates and examples provided here are based on ISO standards and use links to
QualityML, an online registry to give semantics to the quality measures.

Moreover, even so at this stage of the producing phase Geospatial User Feedback (GUF)
can’t be included in any Pilot case portal, the NiIMMbus system has been improved with new
additional functionalities:

e More and better documentation of the system

e New Single-Sign-On systems

e Feedback Spatial Extent extension

And for future use of the pilots, this document also provides recommendations on the
NiMMbus widget integration.

As future work it is expected to set additional meetings with the different partnersin order
to explain the best practices included in this document, as well as to help colleagues on
metadata documentation and GUF integration in a more advanced state of their workplan.

Finally, it has been detected a need of a communication effort about the importance of
metadata documentation. In this sense, it is also expected to keep developing tools such as
GeM+ and NiMMbus to improve metadata users and producers experience.

2022 EIFFEL v1.0 PAGE 5 of 68 - Funded by
the European

Union



‘ ! D4.3  Best practices on climate resources quality documenting using QualityML

Table of Contents

EXECUTIVE SUMMIAIY ettt e e et s e e et e e e e etaae s e e eeaae e eeeenaeeeerananaaes 4
[ o B T~ U T TP PPPPPPPRt 8
LIST OF TABIES ...ttt e e e e e st e e e e e e e e e s bt e e e eeeeeeennnnes 9
List of Acronyms and ADDreviations ..........ueeeeiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeereeeeeeeeeeeeeseeeraeeea————.. 10
LiSt OF DEFINITIONS ....eeiiiiieiiiee et e st e e e e e e s bbr e e e e e e e e e esannes 11
Yo o Te (¥ ot oo PP PPP PP 12
1.1 CONTEXE..uuuiiiiiiiiiiiiiiiii s 12
0 B O] o T1<Tot f V7T U PURR 12
A V1Y oY ¢ ] =1 o U PUR 12
1.1.3 MIIESTONES ...ttt ettt e et e e s e e e s e e e e s e e e e e e e 13
1.1.4 DEIVEIABIES ....eeeeieee et 13

1.2 Intended Readership and Document STruCtUre ......cceeeeievveeeiiiieeeeeeeeeeeiceeee e 13

B Y Y Y U1 412 0 = VPt 14
3 DQ Co-design Workshop and SUrvey resuUltS. ........ceuvvueeieieiiiiieiiiiiieee e e e e eeevaaaan 15
3.1.1 Data Quality Co-design Workshop: Ice breaker activity......ccooeeeeeeiireeviniiieeeeeennnnns 16
3.1.2 Data Quality from producer’s point Of VIEW ........ceeeiiiiiiiieiiiiiiiieeeeeeeeviiiieeeeeeeeees 16
3.1.3 About GEOSS Platform ...cccc.eeieeiiiiieeeeieeee e 19
3.1.4 User feedback: SUNVEY reSUILS .........uuuuiiiiiiiiiieiiiicie et eeeeeeees 21

3.2 Data Quality Co-design Workshop: Feedback and approaches........ccccoevvieevvriininnnnnn.n. 24

4 Data Quality Bilateral meetings With PilotS........ccooeiiiiiiiiiiiiiiiee e 27
4.1 Bilateral MEETINGS ....ceeeeeeeeiiicce et e et e e e e e e e e e et e e e e e e e e naaaanas 27
4.1.1 Pilot 1: Water and Land-Use Management..........ccoevvvviiiiieeneeeeeeeiiiceee e eeeeeeeeees 27
4.1.2 Pilot 2: Sustainable Agriculture. ... e 30
4.1.3 Pilot 3: Infrastructure and Transport Management.............ccccceeeiiiiiiiineenenee. 32
4.1.4 Pilot 4: Sustainable Urban Development.......cccooooviriiiiiiiiiieiieeeeeceee e, 34
4.1.5 Pilot 5: Disaster Resilience: Drought, forest fire and pest risk assessment
Regional/National SCale...........uuiiiiii i e e 34

4.2 LeSSONS 1@AMMNEM ....eeiiiiiiiiiiiie ettt e e e e e e e 36

5 Best Practices and recommendations............eeeiviiiiiiiiiiiiiiieeeeeee e 38
5.1 Producer’s Metadata ... e 38
5.1.1 Preliminary coNSiderations .........c.ceuuuuiiieiiiiieieciiccie e e e e e e e e e e e e e e e e eeeees 38
5.1.2 Encoding Quality Indicators using XML........ccceviiiiiiiiiiiiieieiiiccee e 38
TR I [ 19 o1 L= UUPPRNt 42

2022 EIFFEL v1.0 PAGE 6 of 68 - Funded by
the European

Union



‘ ' D4.3  Best practices on climate resources quality documenting using QualityML

o
5.1.3.1 Root Mean Square Error (RMSE): ......coooiiiiiiiiieee e e e 43
5.1.3.2 Correlation CoeffiCient (I): ..occuueiieeeee e 43
5.1.3.3 Nash-Sutcliffe model efficiency coefficient (NSE): ........ccooeviiiiiiiiiiiiinnnnnnnnn. 43
5.1.3.4 Mean Absolute Error (MAE): .....coooeiiiiiiii, 44
5.1.3.5 Mean Squared Error (MSE):.....ccoooiiiiiiiii, 44
5.1.3.6 Mean Absolute Percentage Error (MAPE): ..., 44
5.1.3.7 Coefficient of Determination — RZ:........c.cccveiieiiieiieeie e 45
5.1.3.8 Spatialized UNCertainty:.........uuueeeiiiieiieeeicce e 45
5.2 Geospatial User FEedback ........oouvieeiiiiiiicce e 45
5.2.1 Additional functionalities in NIMMbUS SYStem .......cccccevvviriiiiiiieeeeeeeeiiiieeeee e, 45
5.2.2 Recommendations to integrate NiIMMbUS SYStemM .........ccvvvviiiieeeiiiiiiiiiieeeeeeeeeens 46
6 Conclusions and FULUTE WOTK........ccovuiiiiiiiiiiiee e 48
7 NOIMAtiVe FEFEIENCES. ... et e e 49

L=V L] o) PP PRSPPI 50
APPENAIX B. oot Data Quality Survey, sent to EIFFEL members.
........................................................................................................................................... 51
ApPendiX C. ..oooeveeereeeceeeeeeeee e Data Quality Co-design Workshop - Satisfaction Survey
........................................................................................................................................... 56
APPENAIX D.voereeeteeece et Complete XML Quality encoding examples
........................................................................................................................................... 57
FAY o] 01T o [o |3 =TSRSS Documenting Units in XML
.......................................................................................................................................... 67

2022 EIFFEL v1.0 PAGE 7 of 68 - Funded by
the European

Union



‘ ! D4.3  Best practices on climate resources quality documenting using QualityML

List of Figures

Figure 1. First board on the co-design event: Ice Breaker........cccooveiiiiiiiiieiciiciececeee e 16
Figure 2. Final result of the second board on the co-design event: Quality measures for each
(01110 ] FET T TSRO PRSPPSO PSP O PR OURTPPTRP 18
Figure 3. Main problems with data qUAlity .......c.cooiiiiiiiiicccc e 19
Figure 4. Experience on GEOSS Portal, in absolute NnUMbBErs .......ccccovviiiieiiciiiccee e 20
Figure 5. Experience using GEOSS Portal, in absolute numbers.........cccoocvevieviiiiiccicccce 20
Figure 6. Third board on the co-design event: About the GEOSS Portal situation.................... 21
Figure 7. Types of feedbacks surveyed could provide, in absolute numbers ...........cccccoeveenn... 22
Figure 8. Motivations to provide feedback from users of data, in absolute numbers.............. 23
Figure 9. Forth board on the co-design event: Data’s ideal users and proposals to stimulate the
Creation OF GUF IEEMIS ..o.viiii ettt 24
Figure 10. Feedback answers about Data Quality Co-design Workshop [Opinion]................... 25
Figure 11. Feedback answers about Data Quality Co-design Workshop [Recommendations].25
Figure 12. General UML metadata schema in ISO 19115:2003 ....c..coovviiivieeiiieeeee e 39
Figure 13. General UML Data Quality schema in ISO 19115:2003 ......c.c.ccovvvieviieeiieeecieeeeeeeeenee 40
Figure 14. Updated NIMMDBUS NEIP.....iiiiiii e 46
Figure 15. Single-Sign-on systems connected to NiMMDBUS ........coovvviviiiiiee i 46
Figure 16. Example of widget integration for a single target (option 1) ..cc.ccccvvviviviivieeiiieenen. 47

Funded by
2022 EIFFEL v1.0 PAGE 8 of 68 - the European

Union



D4.3  Best practices on climate resources quality documenting using QualityML

List of Tables

Table 1. Pilots’ representation ON SUIVEY ......cocieiiiiiieeieecieeeie ettt 15
Table 2. Pilots’ declaration about modelling toolS ..........cooviiiiiiiiiicciccecee e 15
Table 3. Quality measures used on the Miro board eXercise. ........cccovveeeeeiiieeccieeeiieecee e 17
Table 4. Feedback examples provided from SUMVEY. ........ocviiiiii i 22
Table 5. XML main elements documenting Root Mean Square Error........ccccceevvvevieiieciieeennns 43
Table 6. XML main elements documenting Correlation Coefficient. ........ccccocveivieiiiiiiiiicenn 43
Table 7. XML main elements documenting Nash-Sutcliffe model efficiency coefficient.......... 43
Table 8. XML main elements documenting Mean Absolute Error. ........ccoeeveviiieiccieececce 44
Table 9. XML main elements documenting Mean Squared Error. ........cccceevvveeiiiieeeceieceeeeen 44
Table 10. XML main elements documenting Mean Absolute Percentage Error. ........cccceeeeve.. 44
Table 11. XML main elements documenting Coefficient of Determination. .........cccceeveveeennnn. 45
Table 12. XML main elements documenting Spatialized Uncertainty.........cccccoeveiiiiieiieeeenennn 45

2022 EIFFEL v1.0 PAGE 9 of 68 - Funded by
the European

Union



‘ ! D4.3  Best practices on climate resources quality documenting using QualityML

List of Acronyms and Abbreviations

Acronym Meaning

GUF Geospatial User Feedback

QualityML Quality Markup Language

0GC Open Geospatial Consortium

MS7 Milestone 7

GeM+ Universal Geospatial Metadata Manager
DQCdW Data Quality Co-design Workshop

2022 EIFFEL v1.0 PAGE 10 of 68 - Funded by
the European

Union



‘ ! D4.3  Best practices on climate resources quality documenting using QualityML

List of Definitions

Concept

Meaning

URL

GUF

Geospatial User Feedback, “is
metadata that is predominantly
produced by the consumers of
geospatial data products as they
use and gain experience with
those products”.

https://www.ogc.org/standards/guf

QualityML

Quality Markup Language, is a
“dictionary that contains
hierarchically structured concepts
to precisely define and relate
quality levels: from quality classes
to quality measurements. These
levels are used to encode quality
semantics for geospatial data by
mapping them to the
corresponding metadata
schemas”.

https://www.qualityml.org/

GeM+

Universal Geospatial Metadata
Manager, is a “free application for
Windows that allows to create,
manage and edit metadata from
very diverse sets of geographic
information, whether is have
access to the data or not”.

https://www.miramon.cat/USA/Prod-

GeMPlus.htm

GeoNetwork

GeoNetwork, is a catalogue
application to manage spatially
referenced resources. It provides
powerful metadata editing and
search functions as well as an
interactive web map viewer.

https://www.geonetwork-

opensource.org/

NiMMbus

NiMMbus, is a “solution for storing
geospatial resources on the
MiraMon cloud. Several resources
can be stored in NiMMbus: points
of interest, hyperlinks to a
geospatial databases, citations of
geospatial resources, publications
and feedback items”.

https://www.nimmbus.cat
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1 Introduction

Deliverable 4.3 contains the best practices on climate resource quality documenting using
QualityML and is based on the elements identified in the MS7? and the continuity of activities
carried out subsequently. This report mentions the MS7 in a summarized version and
elaborates on it, when necessary, as the focus is on new activities and their results. These
activities are the Data Quality (DQ) bilateral meetings, held between July and October 2022,
and DQ Best Practices recommendations made based on the latter.

Five DQ bilateral meetings were held with the pilots in a 1:1 context between DQ
scientists (UAB) and Pilot developers. The objective was to learn about the processes and
methodologies they apply in the pilot, as well as the quality of the produced data/results,
until the moment the meeting was realized. After certain knowledge of the pilot is gained,
the accurate DQ metadata for each model and product can be identified and recommended,
including support on how to describe best them in metadata documents in each case. This
subject will be explained and exposed on section 4 and 5 of this document, respectively.

Last part of this document includes the best practices on climate resources quality
documenting using QualityML. The section includes a compilation of the best way of
documenting the quality elements needed, up to today, in the context of the EiFFEL climate
pilots. This deliverable can be useful for those in the need of documenting quality metadata
for geospatial datasets or of gathering geospatial user feedback for their products or services.

1.1 Context
1.1.1 Objectives

This deliverable report D4.3 contributes mainly to project objective 02 and also to O5:

1. (02) EIFFEL will leverage techniques of Explainable Al to develop tangible indicators
for CC impacts; it will also make use of super resolution, data fusion and stochastic
modelling techniques to generate spatially and temporally explicit information from
the untapped pool of GEOSS).

2. (O5) EIFFEL will develop, using co-creation (04), a set of CC adaptation and mitigation
applications in different and quite diverse GEO SBAs, in order to demonstrate the
project innovations.

1.1.2 Work plan

This report, Deliverable D4.3 corresponds to T4.3 Data quality assessment and feedback
mechanism for GEOSS datasets (M3-M18), and it is part of WP4 Improving temporal, spatial
resolution and data quality of CC related datasets.

The results presented in D4.3 are focused on documenting the data quality of the pilots’
results in a common way as well as in promoting the creating of user feedback about these
pilots’ results. The proper documentation of data quality in the pilots’ results allows the
improvement achieved by the augmentation methodologies to be explicit. Moreover, the

1 MS7 is an EIFFEL Publication called Co-design Workshop completion, done by UAB partner. Main results and
its methodology will be explained in a summarized version in section 2, MS7: Summary.
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knowledge created by the users included in the user feedback items about these results, can
contribute to a better use of the pilots’ results.

Results will then be used mainly in WP7 (EIFFEL Pilot demonstrations and impact
assessment) and WP3 (Augmenting GEOSS data exploration).

1.1.3 Milestones

D4.3 is linked to MS7:
e MS7: Co-design virtual workshop completion. Means of verification:
compendium of the co-design session

1.1.4 Deliverables

D4.3 is based on the input of T4.3 (lead beneficiary: UAB) and is correlated to D7.3 Final
Report on pilot impact assessments and recommendations (WP7) and all the D3.4 Report on
metadata augmentation methodologies for GEOSS datasets and the final version of the EIFFEL
augmented metadata database (WP3).

1.2 Intended Readership and Document Structure

The dissemination level of this report is public; however, the target audience is someone with
a basic geospatial knowledge and/or a person who is familiar with the generation of quality
measures and metadata.

The document is organised as follows:

e Section 2 is a Summary of MS7, as this document is the continuity and development
of work done in there.

e Section 3 presents the Data Quality Co-design Workshop based on the DQ survey
results.

e Section 4 presents the Data Quality Bilateral meetings, results and considerations.

e Section 5 presents the Best Practices and recommendations in DQ for Pilots and teams.

e Section 6 presents Conclusions & Future Work.

Funded by
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2 MS7: Summary

The MS7 focused on the results obtained during the DQ Cd W sessions, and was based on
a part of DQ survey, answered by the EIFFEL project members. This section is a summary of
the main results of the MS7, to contextualize the continuity of the activities carried out.

The DQ Co-design Workshop (DQ Cd W) was initially planned as a two-part event. The first
part, DQ Cd W pre-event, was on May 10. It was designed as an informative session to lay the
basis for a fruitful interactive co-design session later on. To this end, some basic DQ concepts
were exposed to attendees?, and there was also an interactive demonstration on the Miro
tool?, which would be the main tool for the next event. Finally, a DQ survey was sent to EIFFEL
members to properly prepare the second part of the co-design event.

The DQ survey results were the basis for the second part of the DQ Cd W, held on May
20th, as the activities that were created related to the survey results. On next section, results
and considerations about these survey results will be exposed and discussed.

Both events (and the survey) allowed us to evaluate and understand the attendee’s
knowledge about producer metadata and user feedback, their needs on both metadata
approaches and their thoughts about the current situation of the GEOSS Portal platform
based on their experience. Finally, some discussions were also carried out about how to
improve GEQOSS portal usage and how to motivate users to create feedback (both points will
be briefly explained next).

MS7 provided attendees information and knowledge, also an open discussion space for
asking and solving doubts related to data quality, at the time that it has given us ideas about
the current situation at EIFFEL team and their/our necessities related to missing knowledge
on quality measures.

Next section will expose the Data Quality Co-design Workshop in a short version, mostly
to expose the survey results and their link to the event.

2 See the outline of the first part of the DQ Cd W, i.e. the pre-event, on Appendix A.
3 Miro is a platform to carry out collective dynamics while online meetings, making easier the experience, since
it facilitates the process of "design thinking" in a participative way, allowing the interaction of different users at
the same time and on the same board, as if they were physically working together.
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3 DQ Co-design Workshop and survey results.

A survey* was sent to every Eiffel participant through the mailing list. We were receiving
answers from May 10th (after the pre-event) and until Monday 16th noon, and in total we

got 17 answers.
Table 1. Pilots’ representation on survey

Pilot number %
1 24 %
1&5 12 %
2 18 %
3 24 %
4 6 %
5 12 %

Table 2. Pilots’ declaration about modelling tools

Pilot number %

1 24 %

1&5 12 %

2 12 %

3 12 %

4 6%

5 6%

All Pilots 6 %

As shown, pilot 4 was the least represented, however, they were active participants as
one of them volunteered to expose their work.

About the work done by the consultants, main subjects were:
River discharge, evapotranspiration

Fire danger reanalysis and river discharge predictions
Spatial suitability of sustainable agricultural practices
Pollution predictions

Atmospheric predictions

Subsurface parameters of soils and deeper aquifers
Geospatial products/maps

Air quality

. Soil Moisture

10. Predictions of forest pest phenology

11. Land cover regarding nature-based solutions

LN hWNE

4 See the survey questions on Appendix B
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3.1.1 Data Quality Co-design Workshop: Ice breaker activity

First activity on the Data Quality Co-design Workshop was anice breaker, and the purpose
was to write a concept related to data quality on a digital sticky note. Once that was done, we
grouped the related concepts and asked the audience about their choice. The result is shown
in Figure 1.

ICE BREAKER: WHAT IS THE MOST IMPORTANT
THING IN DATA QUALITY FOR YOU?

Give us please a single word
resolution
attribute

spaval
metadata Metadata resolution accuracy

Accuracy

Reiabililty It

reliable inf: trust

Figure 1. First board on the co-design event: Ice Breaker

There were three concepts’ groups about most important things in DQ for attendees: first one
with concepts related to the certainty of data, other with resolution characteristics and finally
one about metadata as the most important thing in DQ.

3.1.2 Data Quality from producer’s point of view

Second activity was related to quality measures. The purpose was to identify some quality
measures (given by the organizers), that were written in different coloured sticky notes (even
with the link to each one’s description), so that the attendees could select them, ask about it
if needed (or review the description on the link), and move the sticky note with the quality
measure to the pilot area where they think it could be useful or/and necessary.

We presented five categories of quality measures, from ISO 19157:2013, namely Positional
accuracy, Thematic accuracy, Temporal quality, Completeness and Logical Consistency [4].
All of them were described in a few words and had two sub-categories (also explained) with
quality indicators written on sticky notes (and with their link to QualityML, where an extended
explanation could be found), so attendees could take each of them and move to their pilots,
if they consider it could be a useful quality indicator for their products/models.
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Below, on table 3, the initial information given to develop the activity is show. There are also
explained the five quality measures used, with the descriptions of each one, and two
examples for them, also described in the table.

Table 3. Quality measures used on the Miro board exercise.

relationships of features.

Quality Description Examples used on exercise
Measure
Positional Accuracy of the position of - Absolute external positional accuracy:
Accuracy features within a spatial Closeness of reported coordinate
reference system. values to values accepted as or being
true.
- Gridded data positional accuracy:
Closeness of gridded data position
values to values accepted as or being
true.
Thematic Accuracy of quantitative - Quantitative attribute accuracy:
Accuracy attributes and the correctness Accuracy of quantitative attributes.
of non-quantitative attributes
and of the classifications of - Non quantitative attribute accuracy:
features and their Accuracy of non-quantitative
relationships. attributes.
Temporal Accuracy of the temporal - Accuracy of a time measurement:
Quality attributes and temporal Correctness of the temporal

references of an item (reporting of
error in time measurement).

- Temporal consistency:
Correctness of ordered events or
sequences, if reported.

Completeness

Presence and absence of
features, their attributes and
their relationships.

- Completeness Comission:
Excess data present in the dataset, as
described by the scope.

- Completeness Omission:
Data absent from the dataset, as
described by the scope.

Logical
Consistency

Degree of adherence to logical
rules of data structure,
attribution and relationships
(data structure can be
conceptual, logical or
physical).

- Domain consistency:
Adherence of values to the value
domains.

- Topological consistency:
Correctness of the explicitly encoded
topological characteristics of the
dataset
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As an analysis of the final result of this activity (Figure 2, next), and about the distribution of
indicators per Pilot, attendees from both Pilot 1 and Pilot 4 used indicators from all categories,
from Pilot 5 and Pilot 3 used indicators from all too, excepting from Logical Consistency. Pilot
2 attendees only selected indicators from Thematic Accuracy.

Pilot 3
Infrastructure and
transport management

TEMPORAL QUALITY
Accuracy of the temporal
attributes and temporal
relationships of features

Sustainable urban
development

Presence and absence of features,
their attributes and their
relationships.

[ |GG (R

o

Figure 2. Final result of the second board on the co-design event: Quality measures for each
pilot.

Regarding the use of the indicators, it is possible to identify that Positional Accuracy and
Thematic Accuracy were much more used than the others, which can be easily explained by
topic familiarity, since those are more common concepts. On the other hand, the following
three (Temporal Accuracy, Completeness and Logical Consistency), are less known or less
common elements, which probably meant more time and dedication to be understood by the
attendees.

Another explanation is just about timing, as they were the last three indicator on the list, and
probably attendees did not arrive to check what each one was about, as the activity timing
was about 12 to 15 minutes. Probably, for this kind of activities that requires more agility from
attendees, there should be more time for doing it properly.

This activity came from the survey results about having experience on making a quality report
for their data and/or products, as we found that a 59% have never done it, while only a 35%
have done, and a 6% didn’t answer. These statistics were not as expected, as a 65% declare
to not have experience in the subject or did not answer.

Also, when we asked for the URL of the quality reports we received five URLs, however none
of them were DQ reports: three were scientific articles describing products and the other two

Funded by
the European
Union

2022 EIFFEL v1.0 PAGE 18 of 68




‘ ! D4.3  Best practices on climate resources quality documenting using QualityML

were generic metadata, without quality measures. This indicated us that there was
uncertainty about what is understood as a DQ report.

In the same line, when we asked about main problems with data quality (a multi-selection
guestion, max. 3 per answer), results shown that principal problems are related on finding or
selecting an appropriate list of data quality indicators, with 23% of the answers, also related
to document quality in metadata (13% of the answers) and to understand data quality
indicators (11% of the answers). Therefore, considering the results, we decided to work on
guality elements definitions that could be familiar with attendees.

Next, on Figure 3, is the graph with the complete answers about main problem with data
quality:

Main problems with data quality (%)
Find a list of data quality indicators | can use & Select 29 2%

the appropriate data quality indicators/measures

m Evaluate if a product has enough data quality for my
purpose

B Document quality in metadata

M Assess data quality

m Compare products with different quality

B Produce a quality report

H Understand data quality indicators

B Complexity of 'extra’ work in data quality and data

privacy
B Good input data for the models

Figure 3. Main problems with data quality

3.1.3 About GEOSS Platform

Second section on the survey was about GEOSS Portal experience for consultants. There
were three questions, two of them with alternatives (including an alternative “other”, to write
a different answer from the given ones) and another one with free space for writing a short
answer. From the organizers' point of view, this section did not satisfy the expected
responses.

First question sought to find out whether participants had used GEOSS Portal to discover
and search for data, as well as their experience with it. Of the responses received, 10 out of
17° were aware of GEOSS Portal, however none had had a fully successful experience, one did
not even know what GEOSS Portal was and 6 out of 17 had not used the platform.

5 In absolute numbers.
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Figure 4 shows a bar graph of this question, with the given answers and some that were
added by the consultants.

Yes, it was a perfect experience (0

Yes, but | did not find any quality information on
the selected product

Yes, but did not find anything useful 3

Yes, | found the metadata and the data quality, but
I could not access to the data

Yes, but was difficult to compare datasets 6
Not sure what GEO Portal means 1
No 6
0 1 2 3 4 5 6 7
Figure 4. Experience on GEQOSS Portal, in absolute numbers

Answers about second question of this section are in the same line, it was a free answer
space to communicate if you have used the Geo Knowledge Hub and how was your
experience.

It was a surprise when we realized that 14 out of 17 respondents declared that they had
not used the platform (Figure 5), and of the remaining three, one had learned of its existence
on the day of the Data Quality Co-design Workshop pre-event, another knew about it but had
not used it, and the last one had no response.

"The first time | heard of it was during

the event on 10/05/2022" 1
"I am well aware of it but | have never 1
used it to replicate a workflow"
No answer 1
No 14

0 2 4 6 8 10 12 14 16

Figure 5. Experience using GEOSS Portal, in absolute numbers

This indicates that either there has been a serious problem of misinformation about the
platforms and their contributions, or the respondents have not needed or been interested in
using them. This has come to our attention, since “project EIFFEL is a game changer in the
domain of climate change adaptation and mitigation by harvesting the benefits of the GEOSS
data”, as is written on the website.

These results were the basis for the third interactive board on the Data Quality Co-design
Workshop, which was design as a Brainstorm about the GEOSS Portal situation. As can be
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seen on Figure 6, on one side of the board we were asking about how to evaluate the current
situation of the portal, on the other side we asked the reasons of that situation, in attendees’
opinion.

BRAINSTORMING

HOW CAN WE MEASURE THE

IN YOUR OPINION, WHAT ARE THE
PERCEPTION OF THE CURRENT REASONS OF THE CURRENT
SITUATION OF THE GEOportal? SITUATION OF THE GEOPORTAL?

Give us three ideas Give us three ideas

- Diffcuity s find Wa searches for
datasetdownosd  Sentinel 5P Gats ang
Ay No clear (opentree)

tners i any
~Sasrehengine Information reiatea. fomend udsey tobe

How much

time the user
remainegin |
the platform

Figure 6. Third board on the co-design event: About the GEOSS Portal situation

3.1.4 User feedback: Survey results

Last section of the survey was about the experience of attendees generating Geospatial
User Feedback (GUF) as users and their opinion about it.

In first place, we were looking for the wishes of consultants of giving comments or having
considerations about the data that they were using. Most of the answers did not know or did
not answer (47%), while 41% declare that they do have commentaries. Only 12% declare that
they don’t have comments about the data they were using.

Next question was about the willing of giving feedback if the data portal provides the
interface for it. Most of the answers were positive, with a 59%, followed by a 29% of
dubitative answers (I don’t know / | have no answer), and finally the same 12% answered
negatively to the question.

The third question in the GUF section asked who would be benefit from feedback, in a
multichoice question. Most of the answers were for producers (13 of them), while 11 of them
were for other users (consultants could mark as much as needed). Another one mention that
was not expecting to give feedback.
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In @ multichoice question about what kind of feedback consultants could provide, most of
the answers said they would give comments and only one said that could provide a quality
report (see Figure 7).

Workarounds 0
Significantevents 0
Quality report 1
Question 2
Usage reports 4
Conclusions and knowledge gained 4
Rating 5
Issue reports 5

Comments 9
0 1 2 3 4 5 6 7 8 9 10

Figure 7. Types of feedbacks surveyed could provide, in absolute numbers

Asked about providing an example of the feedback they could produce to an exemplary
dataset, 16 responses were retrieved, among which 3 of them were completely invalid while 6
were confusing and the remaining 7, fit the purpose of the question (Table 1). These answers
are shown in Table 4, next.

Table 4. Feedback examples provided from survey.

CORRECT
Validation against other datasets (reanalysis)
Good coverage, good availability, similar with model produced results, etc
e.g. results of comparison of Copernicus HR-VPP with local datasets
if the dataset was useful for the purpose | used it
Missing data, inconsistency obvious bugs
While using the Copernicus Urban Atlas product, | found several inconsistencies with
respect to the population which is an attribute to each shapefile of a city ()
short review

CONFUSING
Eg. how the dataset was used (in which application)
key information provided is typically not clear to new users
Interpretation of results/data based on expert/domain knowledge
Interpretation of results / data based on expert / domain knowledge
The dataset was produced by XXX. The measures were provided by in-situ sensors.
How to use a model using some particular set of data
NOT VALID

No
Not at this stage
Not sure yet
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About the availability of receiving feedback on data from their own, an 82% said yes, while
a 18% did know or did not answer. And about replying to feedback, a 59% said that they were
willing for it, a 29% did not answer o didn’t know and a 12% would not be available to reply
feedback.

Finally, about motivation for users of data on giving feedback, most of the answers were
aligned to get responses to the comments or contributions, followed by recognition as an
expert and finally altruism. On Figure 8 is the graph with all the answers.

Usefullness of the produced data for their daily... 1
The GUF must be very intuitive and easy to use 1
Reward 1
Doubts about usage 1
Competition 1
Altruism 3
Recognition as expert 4
Get responses to the comments or contributions 11
0 2 4 6 8 10 12

Figure 8. Motivations to provide feedback from users of data, in absolute numbers

Most of the answers on user feedback section show that most of the attendees have a
positive disposition to generate and to respond to feedback, also that they usually have
comments on the datasets they are working on and that they would like to have the possibility
to give feedback about them.

As this is a section with a majority of positive responses, we wanted to reinforce and
explore it, so we did an activity divided into two parts. The first to identify the ideal users of
our datasets (by Pilot), the second to discuss about how to stimulate the creation of GUF
items. Finally, and to close the activity, the idea was to "move" the stimulus ideas towards
the selection of ideal users per pilot, so that each Pilot could identify different ways to
stimulate the creation of GUF associated with their datasets. Figure 9 shows the final board
of the activity.
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(% Eiffel  urs IDENTIFYING THE IDEAL USERS OF OUR DATA

atoss avpuicATioNs Universitat Autinoma
de Barcelona

PILOT 2 PILOT 3 PILOT 4
i Infrastructure and transport Sustainable urban

Sustainable
agriculture management development
n — - Rescue User
Paying | pgricuiural i I 1 Services feedback on
Agencies ' N

Poiicy " car energy inaccurate
‘makers. armers industry provider RRSSSNNNS predictions

| policy

-_—
.......
Citizens
(Tourists +
agriconsultants T Residents)

urban
planner

s simple.
——— —rating

HOW DO YOU THINK WE SHOULD STIMULATE THE CREATION OF GEOSPATIAL USER FEEDBACK?

Give us three ideas
— Answering

communication to their

eoonsienad  feedbacks

Keep it really
intitive and easy,
no more than 20-30
seconds unless the
user want to provide
written comments

User
feedback on
unaccuratte
predictions

—
—

Answering
back especially
ifthereisa

S — T —

Feedback

question SN campaigns aslmp!e
allow rating -
usersto T Making data oL Iogl'n based
I downloading feedbatons! — ratlngsl oo
= st dbacks
— giving feedback
about the portal
| ——

| —

Figure 9. Forth board on the co-design event: Data’s ideal users
and proposals to stimulate the creation of GUF items

Each Pilot identified their ideal users of data, i. e. policy officers, land users, urban
planners, farmers, agri-consultants, tourists and residents, among others. About the
stimulation of giving feedback, most of the answers were some recommendations about the
users’ experience (making easier the experience on the platform), and other linked to general
conditions, like being able to download the data only after giving feedback about it, for
example.

3.2 Data Quality Co-design Workshop: Feedback and approaches

As we were working on feedback subject, we considered necessary to send a final
satisfaction survey® to the attendees to the Data Quality Co-desigh Workshop. It was open
since May 20th to November 11th, and we only received one answer, so this section will only
be based on it.

The main idea of this survey was to identify the strengths and weaknesses of the Data
Quality Co-design Workshop, with the purpose of improving on future co-design events.

As can be seen on Figure 10, feedback about the event shows that probably this person
was expecting other type of workshop, as it did not satisfy his/her expectations (grade 2 from

6 See the satisfaction survey questions on Appendix C.
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a 1to 4 ranking). Also, this consultant considered that some knowledge about DQ was given
but didn’t understand what the path is to give feedback nor quality measures.

Have your expectations of the co-design workshop been fulfilled? ID Copiar

1 respuesta

1,00

1(100 %)
075
0,50
025
0 (0 %) 0(0%) 0 (0 %)
0,00 | | |
1 2 3 4

What did you like most about the co-design workshop?

1 respuesta

Some knowledge about quality tagging in datasets was obtained, as the presenters tried to do their best

What did you like least about the co-design workshop?

1 respuesta

Mot clear what the main result should be, and what is the path to be followed by pilots to provide feedback
and quality measures

Figure 10. Feedback answers about Data Quality Co-design Workshop [Opinion].

Do you have any comments or recommendations for future events?

1 respuesta

1) In general there was few knowledge about quality(ML) to make great adances in one single workshop.
Probably more hints and trainig will be needed.

2) The results about the previous survey could have been provided in advance to save some time and focus
more on the expected output of task T4.3

3) Pilots will probably act as prosumers (consumers and producers) of datasets (and applications). It is also
not clear the potential correlation between input datasets and outputs datasets in terms of quality(ML)
measurements. For example, if | take X datasets with variable QualityML values, how does it impact the
output dataset generated by the pilots?

4) Different users (stakeholders) might have different expectations about the data, which probably will affect
the priority given to some QuailtyML measures in front of others. Are we going to establish some priorization?
Will it be by pilot application, or a more common approach for the Climate change field?

5) WP3 actors didn't participate, just pilots. Maybe a parallel session with WP3 partners will be required for
the integration in the EIFFEL platform of user feedback, unless the approach is standalone/independent. WP3
include also tagging and including metadata, thus it should be clarified how to homogenize the whole
process. You might also link T4.3 with T3.2 (ontology) to define a subset of QualityML entities to be included
for Climate Change tagging, for example.

6) Integration with GKH still to be clarified to pilots; maybe there is already an strategy, but it seemed that
pilot leaders ar emostly unware/unfamiliar with GKH

Figure 11. Feedback answers about Data Quality Co-design Workshop [Recommendations].

This satisfaction survey answer has made us considered that probably metadata and DQ
information on attendees was not how we were expecting, nor what we considered necessary
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for making the event, at the time that this person was expecting for something closer to a
lesson about DQ and how to give feedback than to an interactive session as it was.

However, on final commentaries, we found several reflexions that confirm our perception
of the DQ level or interest among attendees and consultants, as well as some ideas and
recommendations that will help us to evaluate next steps. One that is specially aligned to our
perception, is a recommendation of meeting WP3 partners, as they are also working on
metadata. So, a meeting looking for homogenising processes could benefit our work.
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4 Data Quality Bilateral meetings with Pilots

Bilateral meetings for consultant instances have been organized as an effort for improving DQ
documentation in Pilot’s products. The aim of these meetings was to understand the needs
of each Pilot (mainly from the producer’s perspective) and define in a coordinate way the
guality documentation to be used.

To this end, the meetings were held under the following script:

e Objectives currently working on

e Model purpose

e Methodology for obtaining resulting product

e Data output descriptions (variable, units, resolution, frequency,...)

e Do we know the data quality of the inputs? Do we have metadata or quality reports?

e How do you asses data quality (e.g. uncertainty propagations, validation with
reference datasets, etc.)?

e Do we have quality estimations at the model level or at the execution level?

e Types of developed metadata

e Comments or observations

e Geospatial User Feedback

The next subsections describe the course of the meetings held.

4.1 Bilateral Meetings
4.1.1 Pilot 1: Water and Land-Use Management.

Pilot 1 is divided in two subtasks led by different partners. The first subtask is focused on
obtaining a hydrological model from a catchment between Netherlands and Belgium, while
the second subtask plans to model soil carbon. Thus, a meeting for each one was arranged.
The details of these meeting are transcribed below:

a) Hydrological modelling team

e Meeting date: 19/07/2022

e Attenders:
Javiera Criséstomo Lépez (UAB)
Alaitz Zabala Torres (UAB)
Joan Masé Pau (CREAF)
Claudia Bertini (IHE)
Charalampos (Haris) Kontoes (NOA)
Schalk Jan van Andel (IHE)

e Duration: 26 min

e Objectives currently working on:
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At the moment of the meeting, Pilot 1 hydrological modelling team members are
focused on the hydrological model from Weerijs Brook catchment, between
Netherlands and Belgium.

e Model purpose:
The model reproduces hydrological processes to simulate, mainly, discharges,
evapotranspiration, soil moisture and ground water level.

e Methodology for obtaining resulting product:
Not answered

e Data output descriptions (variable, units, resolution, frequency, ...):
They are producing a time series. For now, they have been running the model for one
and a half years in different time periods for the existing data. They are also planning
to make future projections. Depending on the obtained results, they will propose the
better resolutions for the model.
Generating maps is not the principal goal, but it can be done once Key Performance
Indicators (KPI) are determined.

e Do we know the data quality of the inputs? Do we have metadata or quality reports?
Despite they can provide a list of inputs for the model, they are still working on which
of them can be more useful. They have problems because of the lack of data from the
Belgium side.

Once the inputs are decided they will be able to tell if there is some quality information
to be preserved.

e How do you asses data quality (e.g. uncertainty propagations, validation with
reference datasets, etc.)?
They are calculating Root Mean Square Error (RMS), Correlation coefficient (r) and the
Nash-Sutcliffe model efficiency coefficient (NSE) for the different calculated variables.
They also have field data to evaluate ground water levels with the same statistical
parameters.
The evaluation is done only for the Netherland part of the catchment because of the
lack of data for the rest of the study area. This evaluation is not spatialized, the quality
is determined for all the area as a whole, using the validations points. For the rest of
the area some quality assumptions will have to be made based on the result of the
Netherlands part or quality will have to be referenced to other existing sources.
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e Do we have quality estimations at the model level or at the execution level?
They probably can provide some metadata at the model level such as the kind of
model used, the version, the kind of input data used but also de KPI achieved for a
specific execution.

e Types of developed metadata
They have no experience in metadata documentation.

e Comments or observations
UAB will provide templates and guidance for generating metadata files.
As Pilot 1 is generating projections, it seems possible to generate quality measures
that comes from the climate adapt documentation, such as confidence of the result,
in addition to those mentioned above.

e Geospatial User Feedback
No comments for now

b) Carbon soil team

Meeting date: 19/10/2022

e Attenders:
Javiera Criséstomo Lopez (UAB)
Alaitz Zabala Torres (UAB)
Oscar Gonzalez (UAB)
Borjana Bogatinoska (OUNL)
External Guest

e Duration: 27 min

e Objectives currently working on:

The idea is to generate a carbon model to estimate carbon stock for the same
Netherlands/Belgium catchment, based on some of the outputs of the hydrological
model generated by IHE partners. They will study how land uses and its changes will
affect the carbon stock. As carbon stock variation change infiltration and hydrological
capacities, iterations between the carbon model results and the hydrological
modelling are planned.

They are in the first steps of their work, although a preliminary study has been
published in 2022 (MSc thesis on carbon modelling Netherlands part of catchment;
Timmer, van Wijnen, Lansu).

e Model purpose:
Better understanding on the behaviour of both carbon and hydrological model and
the effect of changing input variables in the context of climate change.

e Methodology for obtaining resulting product:
Not answered
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41.2

Data output descriptions (variable, units, resolution, frequency, ...):

Do we know the data quality of the inputs? Do we have metadata or quality reports?
For data inputs such as the DEM, Climate and Land Use bases, the quality parameters
are really stablished. All of them are validated products. For the soil hydrological
characteristics of the Netherlands is also validated and there are publications that can
be referenced. The carbon data initially used is validated too, so the producer’s
accuracy is stablished.

How do you asses data quality (e.g. uncertainty propagations, validation with
reference datasets, etc.)?

Some error propagation study could be done but it isn’t the most informative way to
show data accuracy. There are some nature-based cases with known inputs and
outputs that can be used to validate the model in those specific situations and stablish
some general quality parameters.

Do we have quality estimations at the model level or at the execution level?
Not answered.

Types of developed metadata

They have some experience both on standard and non-standard metadata
documentation.

For the outputs of the model, the metadata format has not been discussed vyet.
Collaborating with UAB in this aspect will be beneficial for both partners.

Comments or observations

As the subtask is still in a very first state of development, a new meeting could be
arranged in the future to discuss with better criteria the best way to work on the
metadata files.

For the moment, UAB will provide some examples and OUNL will share some
references for a better understanding of the modelling process.

Geospatial User Feedback
No comments for now

Pilot 2: Sustainable Agriculture.

Meeting date: 18/07/2022

Attenders:
Javiera Crisdstomo Lépez (UAB)
Alaitz Zabala Torres (UAB)
Joan Masé Pau (CREAF)
Roxanne S. Lorilla (NOA)
Stylianos Kokkas (IBEC)
Samarinas Nikkiforos (IBEC)

2022 EIFFEL v1.0 PAGE 30 of 68

Funded by
the European
Union




D4.3  Best practices on climate resources quality documenting using QualityML

Duration: 27 min

Objectives currently working on:

On the one side, they are generating information about the soil organic carbon
content, the clay content. These two products will be used as inputs in the physical
process-based model to produce the soil organic carbon sequestration product.

All products are provided at national scale for the whole Lithuania but also at parcel
level.

On the other side, they are generating a spatial explicit indicator of how specific
agricultural management practices (related mainly to agricultural landscape diversity,
but also the maintenance of permanent grasslands or crop rotation with legumes)
contribute to (or have an impact on) specific indicators on agricultural resilience.

Model purpose:

As there are different products, they use different models. On the one hand, there is
a physical process-based model to produce a soil organic carbon sequestration model
and the other hand there are causal discovering methods, geographical models and
machine learning algorithms (random forest) to assess the impact of the different
agricultural practices.

Methodology for obtaining resulting product:
The methodology for the obtention of the soil organic carbon sequestration was
detailed during the co-design sessions.

In order to obtain the impact of agricultural practices on productivity, as inputs they
are using some ready products from satellite missions (MODIS, Sentinel or Landsat)
but also information provided by the Lithuanian Paying Agency (NPAS) such as the land
parcel identification system which contains the specific crop type for each parcel or if
a parcel have been organically farmed or not. This information is a farmer’s
declaration, so it is not sure its level of accuracy. The model also uses climate variables
and environmental conditions parameters.

Data output descriptions (variable, units, resolution, frequency, ...):

For the soil organic carbon sequestration, there’s a period of considered observations
but the result is a single value based on the median for the observations on that
period. The results are at regional scale but also at parcel level.

The productivity model generates a single result for each execution, also at regional
and parcel level.

Do we know the data quality of the inputs? Do we have metadata or quality reports?
Some quality information may be found about the satellite products, for example, but
there is no quality information about farmer’s declaration in the land parcel
identification system.
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41.3

How do you asses data quality (e.g. uncertainty propagations, validation with
reference datasets, etc.)?

Uncertainty maps based on the prediction’s interval ratio will be the main quality
product for the produced soil organic carbon sequestration product. They will also use
Root Mean Square Error (RMS) values for quality documentation.

For the productivity impact product, they are still working on the modelling. They will
send more details about it to the UAB team in order to find ways to assess quality
estimators.

Do we have quality estimations at the model level or at the execution level?
Quality estimators will be provided at execution level.

Types of developed metadata
Generating XML metadata files with GeoNetwork with basic metadata such as
resolution, coordinate systems, etc.

Comments or observations

As they have experience on metadata documentation using GeoNetwork, they will
produce a first draft and then UAB will try to give advice on how to document those
more specific quality aspects.

Geospatial User Feedback

They are planning to produce a web portal to distribute the generated products and
they are interested in implementing Geospatial User Feedback. When the time comes
UAB can help in this part of the implementation.

Pilot 3: Infrastructure and Transport Management.

Meeting date: 18/07/2022

Attenders:
Javiera Crisdstomo Lépez (UAB)
Alaitz Zabala Torres (UAB)
Joan Mas6 Pau (CREAF)
Sebastian Gonzalez (BPA)
Victor Centella Fuster (PRO)
Benjamin Molina Moreno (UPV)
Amelia del Rey Pérez (PRO)
José Antonio Clemente Pérez (PRO)

Duration: 56 min

Objectives currently working on:
The aim is to help the Balearic Islands Port Authority (APB) mitigating the carbon
footprint.
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They are using in-situ sensors to obtain air quality data as well as climatic data in
combination with port activity data (loading and unloading of ships, ship traffic, ship
positioning, etc.), meteorological stations data and satellite data (Sentinel-5P).

There are three use cases:

1. Pollutant atmospheric analysis in Palma: correlation between port activity and
pollutant sources (NO2 and SO, city/port, wind, port traffic, etc). Currently there’s
no quality measures for this case. Is possible to have a beginning start point with
in situ data.

2. Atmospheric emissions in Los Freus (Formentera): monitoring the pollutant
emissions (NOz and SO;) at regular ships connection between Eivissa — La Savina
ports.

3. Berth optimization: Prediction of pollution episodes to support decision making in
the optimization of ships traffic routes to/from the port area, so as to affect the
least number of people.

At this moment they are in a first state of the pilot case, working on the correlation
between the port activity and the main sources of contamination in terms of NO; and
SO,.

Model purpose:
The model purpose is to predict contamination pulses in order to improve the port
management to minimize them.

Methodology for obtaining resulting product:
The output data is obtained using Tensorflow and Prophet modelling tools.

Data output descriptions (variable, units, resolution, frequency, ...):
At this moment the output specifications are still unknown and will depend on the
model performance.

Do we know the data quality of the inputs? Do we have metadata or quality reports?
There are some quality bands that may be used from the Sentinel-5P input data.
The in-situ sensors have a quality flag indicating if a register can be trust.

How do you asses data quality (e.g. uncertainty propagations, validation with
reference datasets, etc.)?

The in-situ data can be split in a training set and a test set. At this moment, the quality
estimators are calculated for each in-situ sensor, despite a single quality value could
be estimated if a single model for the whole in-situ sensors is finally created.
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e Do we have quality estimations at the model level or at the execution level?
For each model execution Mean Absolute Error (MAE), Mean Squared Error (MSE),
Mean Absolute Percentage Error (MAPE), coefficient of determination (R?) and
accuracy calculated as (1-MAPE)*100 will be determined.

e Types of developed metadata
No metadata has been developed yet.

e Comments or observations
UAB recommendation is to generate a spatialized quality indicator, associated with
point stations and in situ field data, from which predictions and adjustments are made.
The idea is to identify areas where the adjustment is more complicated and others
where it is easier, making it possible to obtain a spatial and/or global quality indicators
for the entire layer.

After the meeting, they sent us three JSON documents: one with validated data, other
with the metrics and graphs with representation of both.

e Geospatial User Feedback
No comments for now

4.1.4 Pilot 4: Sustainable Urban Development

It was finally not possible to arrange a meeting with Pilot 4 partners but, as far as we know
from previous meetings, they are used to document standard metadata files by using the
GeM+ tool. Moreover, we know that some of the outputs they are generating are spatialized
quality indicators, which must be treated properly. A specific example will be generated.

4.1.5 Pilot 5: Disaster Resilience: Drought, forest fire and pest risk assessment
Regional/National Scale

e Meeting date: 31/08/2022

e Attenders:
Alaitz Zabala Torres (UAB)
Fronzek Stefan (SYKE)
Menberu Meseret (SYKE)
Bottcher Kristin (SYKE)
Jakkila Juho (SYKE)
External guest

e Duration: 49 min
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Objectives currently working on:

The main objective is to generate drought, forest fire and pest outbreak risk to forest
species related products and develop new tools for existing national Finnish web
portals.

At this moment they are working on the drought forest fire and pest outbreak risk
modelling in the specific case of the risk assessment of independent impacts.

This is achieved by combination of satellite and model data, conventional scenario
analysis and impact response surface analysis. There is also a qualitative analysis of
risk interpretation, risk management options and adaptation pathways.

Model purpose:
The purpose of the different models used is to improve forecast for drought, fires and
pest risk.

Methodology for obtaining resulting product:

For the forecasting on drought simulation, they use the Watershed Simulation and
Forecasting System (WSFS) in SYKE. It is a semi-distributed hydrological model
covering the entire Finland and transboundary watersheds typically used for
operational flood and drought forecasting that now is planned to be used for
estimations of climate change impact in discharge, groundwater, etc.

They are now trying to improve the WSFS model and using satellite soil moisture
products (SMQOS) to validate the results.

For the forest fire modelling, they are using Canadian Fire Weather Index (FWI) and
other forest fire indices calculated from climate variables. Some test calculations for a
single site in Finland were conducted to prepare initial fire risk response surfaces and
now they are planning how to include forest fuel load to the analysis.

In the case of pest risk, a statistical relationship between phenology (derived from
MODIS satellite images), climate and other environmental variables with the peak
flying period of seven moth species has been detected. The modelling is done using a
mixed effect regression model (R-code), but it is still in a development phase, and the
aim is to generate national maps for each species peak flying period and maybe, in the
future, generating climate scenario analysis and seasonal forecasting.

Data output descriptions (variable, units, resolution, frequency, ...):
At this moment it is still not decided which kind of data will be published.

Do we know the data quality of the inputs? Do we have metadata or quality reports?
There are some scientific papers that describes the methodology for forest fire and
pest risk modelling.
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e How do you asses data quality (e.g. uncertainty propagations, validation with
reference datasets, etc.)?
Nash-Sutcliffe model efficiency coefficient (NSE), Root Mean Square Error (RMSE) for
drought products and some statistical records can be extracted for the pest risk
products.

¢ Do we have quality estimations at the model level or at the execution level?
Execution level.

e Types of developed metadata
They have experience in INSPIRE compliant metadata documentation but for the
moment they are not producing full metadata records for all these products.

e Comments or observations
They have several portals where data and metadata can be searched. The plan is to
use these portals for the new data generated but hey will need some help to generate
quality metadata standard compliant records. An XML template with a specific quality
measure section will be generated by the UAB.

e Geospatial User Feedback
No comments for now

4.2 Lessons learned

As mentioned before, the aim of the co-design and the bilateral meetings was to discuss the
needs and understand the products that each pilot group is generating to define, in a
coordinate way, a set of best practices or recommendations to improve their metadata
documentation especially from the producer’s quality perspective.

The bilateral meetings have shown that in most cases the work of the Pilots it is still in a
preliminary phase: some of them are still defining the products to be generated and others
are defining the best way to produce them. This means that, although a lot of work have been
done, in some cases it is still not clear the inputs and outputs of the models and the best way
to test the obtained results.

However, these meetings allowed us to identify that:
e Most of the producers have previous experience documenting metadata with
different tools (GeM+, GeoNetwork, etc.) and at different levels of completeness.
e Quality of the Pilots’ products will be assessed mainly at execution level.
e Non-spatialized quality estimators will be the most common indicators to be
documented. The following list of quality indicators has been identified:
o Root Mean Square Error (RMSE)
Correlation coefficient - r
Nash-Sutcliffe model efficiency coefficient (NSE)
Mean Absolute Error (MAE)

o
o
o
o Mean Squared Error (MSE)
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o Mean Absolute Percentage Error (MAPE)
o R-squared or coefficient of Determination - R?
e Spatialized quality estimators will also be generated, although it is not a common
situation.
e The implementation of Geospatial User Feedback is not possible in any case at this
moment because the server part for the different data products have not been
established yet.

Examples on how to document these quality indicators are provided in the best practices
section of this document.
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5 Best Practices and recommendations

5.1 Producer’s metadata

5.1.1 Preliminary considerations

Data quality can be documented using different strategies depending on the level of
previous knowledge of the data producers.

For the examples on this document, the combination of the 1SO 19115:2003 [1] and ISO
19115-2:2009 [2] with links to the QualityML registry has been chosen. This decision has been
made because during the different meetings held, it has been detected that the tools used by
the majority of interviewed users to generate metadata records are still based on these
standards. It must be said that, although currently withdrawn, in many cases they are
considered the de facto standards and also are the base of the INSPIRE initiative.

However, the most direct and complete option to document quality on metadata records
will be the use of the QualityML standard in combination with the ISO 19115-1:2014 [5]. This
strategy requires the use of the 19115-3:2016 [6] XML schema implementation and a very
advanced knowledge of both tools and standards. If any of the producers would like to use
this strategy, detailed examples of how to encode quality elements linked to QualityML
registry so can be found at www.QualityML.org.

On the other hand, since some of the users have little experience regarding the use of
standards in metadata documentation, not only specific examples of the quality sections, but
also two examples of complete metadata records based on the 19139-2:2012 schema
implementation [3] are provided at https://www.qualityml.org/examples/index.htm and can
be used as templates.

5.1.2 Encoding Quality Indicators using XML

Extensible Markup Language (XML) is a language created for storing, sharing and
reconstructing structured information based on a set of rules to encode the information.

In the specific case of metadata storage, the root element in the XML file will be
MD_Metadata (or MI_Metadata when using ISO 19115-2 for gridded data). This element
represents the main class of the metadata records and contain different attributes such as
the file identifier, the language used, the date stamp, etc (Figure 11).

Inside this root element several sections can be documented such as the reference
system, the distribution information, the content information, etc. These sections are
represented as aggregations of the MD_Metadata class and have different cardinalities.
Quality Indicators will be described within the “report” element in the Data Quality section
(DQ_DataQuality) and its cardinality (attribute dataQualitylnfo) indicates that it is not a
mandatory element, and it can exist as many times (for several quality classes) as the users
need (Figure 11).
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<<Abstract>> MD_ReferenceSystem
W_Spatiaﬂeple_senmrbn (from Reference system information)
, (from Spatial WMMn information) sreferenceSystemino
T i i 0.t MD_MetadataExtensioninformation
(from Metadata extension information)
DQ_DataOpality +metadataExtensioninfo
(from Data quality information)

MD_Maintenancelnformation

\ WD_Metadata (from Maintenance information)
+ fileldentifier [0..1] : CharacterString 0.1 0."

+dataQualitylno N —~—_|
0.

MD_Distribution +distributioninfo +language [0..1] : CharacterString nladaiaMisionancs e
(from Distribution information) [<~——————<_>| + characterSet [0..1] : MD_CharacterSetCode = "utfg" s
0.1 + parentidentifier [0..1] : CharacterString

+ hierarchyLevel [0.."] : MD_ScopeCode = "datasst’
+ hierarchyLevelName [0.."] : CharacterString
+ contact [1.."] : Cl_ResponsibleParty

+ dateStamp : Date
+contentinfo + metadataStandardName [0..1] : CharacterString
0.* + metadataStandardVersion [0..1] : CharacterString +identificationinio <<Abstrach>
<<Abstract>> + dataSetURI [0..1] : CharacterString ) By MD Identification
MD_Contentinformation : <> (fom Identiication inbrmation)
(from Content information) \
\\ +resourceConstraints
+portrayalCataloguelnfo \ 0.*
0.° \ 3 ﬂne'adataConstaait.\ts
MD_PortrayalCatalogueReference i (mh%:mzstmra::m)
(from Portrayal catalogue information) A §
P Conditional statements: L.
ga?dmhonSd\emalnb language: documented if not defined by the encoding
i standard
MD_ApplicationSchemalnformation characterSet: documented if ISO 10646-1 not used and
(from Application schema information) not defined by the encoding standard

hierarchyLevel: documented if hierarchyLevel not

= ‘dataset”

hierarchylLevelName: documented if hierarchyLevel not

= "dataset’

Figure 12. General UML metadata schema in ISO 19115:2003

Following a similar schema, the aggregation of quality elements conforms the “report”
element within DQ_DataQuiality. The cardinality of this relation indicates, again, that it is not
a mandatory element, and that it can exist as many times as needed for several quality
elements (Figure 12).
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MD_Metadata
(from Metadata entity set information)

“report” or "linage" role is mandatory if
scope.DQ_Scope.level = 'dataset’

MD_EvaluationMethodTypeCode

<<Codelist>>

+dataQualityinfo ST 2
0. s
DQ_DataQuality [~
+scope :DQ_Scope  l>

0.1 \|/+linage

LI_Linage

+report
0.

+ directinternal
+ directExternal
+ indirect

<<DataType>>
DQ_Scope

"levelDescription” is

+ level : MD_ScopeCode
+ extent [0..1] : EX_Extent
+ levelDescription [0.."] : MD_ScopeDescription

mandatoryif "level”
notEqual 'dataset’
or 'series’

<<Abstract>>
DQ_Element

+ nameOfMeasure [0.."] : CharacterString

+ measureldentification [0..1] : MD_ldentifier

+ measureDescription [0..1] : CharacterString

+ evaluationMethodType [0..1] : DQ_EvaluationMethodTypeCode
+ evaluationMethodDescription [0..1] : CharacterString

+ evaluationProcedure [0..1] : C|_Citation

+ dateTime [0.."] : DateTime

+ result [1..2] : DQ_Resuit

DQ_ConformanceResult

+ specification : Cl_Citation
+ explanation : CharacterString
+ pass : Boolean

<<Abstract>>

DQ_Result K —

DQ_QuantitativeResult

+ valueType [0..1] : RecordType

+ valueUnit : UnitOfMeasure

+ errorStatistic [0..1] : CharacterString
+ value [1.."] : Record

Figure 13. General UML Data Quality schema in ISO 19115:2003

DQ_Element is an abstract class, and this means this section will not be directly used in
the metadata files, but it will be substituted by one of the several classes which are derived
from it. These “derived” classes describe different types of quality measures, each of them

covering a specific quality facet:

e DQ_AbsoluteExternalPositionalAccuracy: closeness of reported coordinate values to
values accepted as true in a standard coordinate reference system.

e DQ_AccuracyOfATimeMeasurement: closeness of reported time measurements to

values accepted as true.

e DQ_CompletenessCommission: excess data present in a dataset.

e DQ_CompletenessOmission: data absent from a dataset.

e DQ_ConceptualConsistency: adherence to rules of the conceptual schema.

e DQ_DomainConsistency: adherence of values to the value domains.

e DQ_FormatConsistency: degree to which data are stored in accordance with the

physical structure of the dataset.
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e DQ_GriddedDataPositionalAccuracy: closeness of gridded data spatial position values
to values accepted as true.

e DQ_NonQuantitativeAttributeAccuracy: measure of whether a non-quantitative
attribute is correct or incorrect.

e DQ_QuantitativeAttributeAccuracy: closeness of the value of a quantitative attribute
to a value accepted as or known to be true.

e DQ_RelativelnternalPositionalAccuracy: closeness of the relative positions of features
in a related dataset to their respective relative positions accepted as true in a local coordinate
reference system.

e DQ_TemporalConsistency: correctness of the order of events.
e DQ_TemporalValidity: validity of data with respect to time.

e DQ_ThematicClassificationCorrectness: comparison of the classes assigned to
features or their attributes to a universe of discourse (e.g. ground truth or reference data).

e DQ_TopologicalConsistency: correctness of the explicitly encoded topological
characteristics of a dataset.

So, the general XML structure for quality metadata documentation is as follows:

<gmd:MD Metadata>
<gmd:dataQualityInfo>
<gmd:DQ DataQuality>

</gmd:DQ DataQuality>
</gmd:dataQualityInfo>
</gmd:MD Metadata>

And inside the DQ_DataQuality element is where a specific quality facet (for example
DQ_AbsoluteExternalPositionalAccuracy or DQ_QuantitativeAttributeAccuracy) will be
documented.

Examples for each one of the quality indicators needed, identified in the bilateral
meetings, are documented in section 5.1.3. As above mentioned, the XML code parts must
be placed inside de DQ_DataQuality tag.
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5.1.3 Examples

This section contains specific examples for the XML encoding of the quality indicators list
detected during the bilateral meetings. When possible, for each metric it also contains a link
to its QualityML definition and coding example.

As explained in previous sections, this information is codified within the
<gmd:DQ DataQuality> in the metadata XML file. All the measures exemplified in this
section are describing the ones needed by the pilots, according to bilateral meetings. All of
them include a quality report (<gmd: report>) describing quality measures for the Accuracy
of a Quantitative Attribute (<gmd:DQ QuantitativeAttributeAccuracy>), forexample
the soil organic carbon sequestration predictions in pilot 2, the atmospheric pollutant
concentration in pilot 3 or the drought severity for pilot 5.

For each quality report, the elements that need to be defined are:

e Name of the measure: for example “Root Mean Square Error” (in
<gmd:nameOfMeasure>)

e Measure identification: using an identifier, and when possible linking to a quality
measures registry such as QualityML (<gmd:measureIldentification>
<gmd:MD Identifier>), for example “https://www.qualityml.org/pp1.0/measure/
QuantitativeAttributeCorrectness ?domain=DifferentialErrors1D”

e Result of the of report: usually using a quantitative result (<gmd: result>), for which
several elements need to be defined:

o Value type: describing the type of value for the quantitative result (in
<gmd:valueType>), and including related information such as the range, for
example “Double precision real (range=[-1,1])”

o Value units (optional): describing the units for the specific measure
(<gmd:valueUnit>) when needed. In the examples, different types of units
have been used to show the particularities of the XML encoding in each case.
See Appendix E for more information about documenting units.

o Error Statistic: the name of the specific metric used for the measure, if possible
a reference to the QualityML (<gmd:errorStatistic>), for example
“https.//www.qualityml.org/1.0/metrics/RootMeanSquareError”.

o Value: the calculated value of the specific measure.

The tables below describe these main elements for the different quality measures
extracted from the bilateral meetings in a summarized way. The complete XML codification
for each of the quality measures (combining the specific content in the table with the XML
elements cited below) can be found in Appendix D.
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5.1.3.1 Root Mean Square Error (RMSE):

Table 5. XML main elements documenting Root Mean Square Error.

Root Mean Square Error (RMSE)

Name of the measure

Root Mean Square Error

Measure Identifier https://www.qualityml.org/1.0/measure/RootMeanSq
identification uare?domain=DifferentialErrors1D
Description RootMeanSquare, DifferentialErrors1D
Result of the | Value type (e.g) | Double precision real
report Units (e.g) ppm

Error Statistic

https://www.qualityml.org/1.0/metrics/RootMeanSqu
areError

Value (e.g)

51.2

5.1.3.2 Correlation Coefficient (r):

Table 6. XML main elements documenting Correlation Coefficient.

Correlation Coefficient (r)

Name of the measure

Quantitative  Attribute  Correctness (Correlation

coefficient)

Measure Identifier https://www.qualityml.org/1.0/measure/Quantitative
identification AttributeCorrectness?domain=DifferentialErrors1D
Description QuantitativeAttributeCorrectness,DifferentialErrors1D
Result of the | Value type (e.g) | Double precision real (range =[-1, 1])
report Units (e.g) -
Error Statistic https://www.qualityml.org/1.0/metrics/Correlation
Value (e.g) 0.32

5.1.3.3 Nash-Sutcliffe model efficiency coefficient (NSE):

Table 7. XML main elements documenting Nash-Sutcliffe model efficiency coefficient.

Nash-Sutcliffe model efficiency coefficient (NSE)

Name of the measure

Quantitative Attribute Correctness (Nash—Sutcliffe

model efficiency coefficient)

Measure
identification

Identifier https://www.qualityml.org/1.0/measure/Quantitative
AttributeCorrectness?domain=PredictedValues,
ActualValues

Description QuantitativeAttributeCorrectness,PredictedValues,Act

ualValues

Result of the
report

Value type (e.g)

Double precision real (max=1)

Units (e.g)

Error Statistic

https://www.qualityml.org/1.0/metrics/CoefficientOfD
etermination

Value (e.g)

0.9
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5.1.3.4 Mean Absolute Error (MAE):

Table 8. XML main elements documenting Mean Absolute Error.

Mean Absolute Error (MAE)

Name of the measure

Mean Absolute Error (MAE)

Measure Identifier https://www.qualityml.org/1.0/measure/MeanAbsolut
identification eError?domain=DifferentialErrors1D
Description MeanAbsoluteError,DifferentialErrors1D
Result of the | Value type (e.g) | Double precision real
report Units (e.g) kg/m?
Error Statistic https://www.qualityml.org/1.0/metrics/MeanAbsolute
Value (e.g) 0.25

5.1.3.5 Mean Squared Error (MSE):

Table 9. XML main elements documenting Mean Squared Error.

Mean Squared Error (MSE)

Name of the measure

Mean Squared Error (MSE)

Measure Identifier https://www.qualityml.org/1.0/measure/RootMeanSq
identification uare?domain=DifferentialErrors1D
Description MeanSquaredError,DifferentialErrors1D
Result of the | Value type (e.g) | Double precision real
report Units (e.g) m?

Error Statistic

https://www.qualityml.org/1.0/metrics/MeanSquared
Error

Value (e.g)

3.2

5.1.3.6 Mean Absolute Percentage Error (MAPE):

Table 10. XML main elements documenting Mean Absolute Percentage Error.

Mean Absolute Percentage Error (MAPE)

Name of the measure

Mean absolute error (Mean Absolute Percentage Error,
MAPE)

Measure
identification

Identifier https://www.qualityml.org/1.0/measure/MeanAbsolut
eError?’domain=DifferentialErrors1D,ActualValues
Description Quantitative attribute

accuracy,DifferentialErrors1D,ActualValues

Result of the
report

Value type (e.g)

Double precision real (max=100)

Units (e.g)

Error Statistic

https://www.qualityml.org/1.0/metrics/MeanAbsolute
PercentageError

Value (e.g)

2.12
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5.1.3.7 Coefficient of Determination — R2:

Table 11. XML main elements documenting Coefficient of Determination.

Coefficient of Determination — R?

Name of the measure Quantitative Attribute Correctness (Coefficient of
Determination)
Measure Identifier https://www.qualityml.org/1.0/measure/Quantitative
identification AttributeCorrectness?domain=DifferentialErrors1D
Description QuantitativeAttributeCorrectness,DifferentialErrors1D
Result of the | Value type (e.g) | Double precision real (max=1)
report Units (e.g) -
Error Statistic https://www.qualityml.org/1.0/metrics/CoefficientOfD
etermination
Value (e.g) 0.85

5.1.3.8 Spatialized uncertainty:

Table 12. XML main elements documenting Spatialized Uncertainty.

Spatialized uncertainty
Name of the measure Spatialized RMS
Measure Identifier -
identification | Description -
Result of the | Value type (e.g) | link

report Units (e.g) m
Error Statistic -
Value (e.g) Path\To\File\RMS.TIFF

5.2 Geospatial User Feedback

During task 4.3, improvement have been to NiMMbus Geospatial User Feedback system.
This section briefly describes these changes in the first place, and then describes the
recommendations on how to connect NiMMbus system to any catalogue or portal, for the
pilots to be able to integrate it.

5.2.1 Additional functionalities in NiMMbus system

Several additional functionalities have been added to the NiMMbus system, and they are
briefly described in this section.

a) Improvement on the documentation: first version of the NiMMbus help, mainly describing
user-feedback elements has been produced. Besides the general button to open the help,
several direct links to specific content have been added
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NiMMbus Help

Posted Date: 2022-06-21

Reference URL for this document: https:/www.nimmbus.cat/help/help.htm

Editor: Alaitz Zabala, Joan Maso, Javiera Crisdstomo

Title: NiMMbus Help

1.Summary

NiMMbus is a solution for storing geospatial resources on the MiraMon private cloud (MiraMon is a family of GIS
products, developed since 1994, that includes a desktop GIS, a web map browser and the NiMMbus system).

NiMMbus was originally created to store geospatial resources such as points of interest or hyperlinks to geospatial
resources in the web. It has evolved from the original and now the main goal of NIMMbus is to provide an interface for
user feedback that can be easily integrated into existing data catalogues on the web, by a data or metadata
identifier, beside of being the online storage cloud thought on its beginning.

Figure 14. Updated NiMMbus help

b) Connection to new Single-Sign-On systems (SSO): to make NiMMbus interoperable with

EIFFEL tools, the same SSO needs to be implemented. First of all, the NextGEOSS
catalogue, also part of EIFFEL environment now, has changed its SSO system, so NiMMbus
has been updated to properly connect to it. Moreover, Authenix SSO system has also been
added, as it is a widely-use SSO system connected to eduGain and thus with many identity
providers.

Login with external federations

[ | ]
[ | ]

Figure 15. Single-Sign-on systems connected to NiMMbus

Extension to define spatial extent of a feedback item: sometimes, a user wants to provide
feedback for a specific spatial subset in a dataset, for example to indicate in which area
the problem of a dataset exists. The spatial extent for each target has been included in
the NiMMbus system implementation. Moreover, the widget functionality is going to be
extended to allow creation of a feedback item for a spatial subset of a dataset.

5.2.2 Recommendations to integrate NiMMbus system

This section summarizes the widget integration options for the NiMMbus system. There

are other integration options (using Javascript and the NiMMbus Web API) which provide full
control on how the content is shown in the screen, but require considerable more knowledge
on JavaScript programming, including XML parsing and AJAX calls. This is Way the widget
option is the recommended for most of the cases in general and for the EIFFEL pilots. Detailed
information on all integration options can be found in https://github.com/grumets/
nimmbus/tree/master/GUF integration.

This section provides a general overview for the GUF integration with a pilot and its

resources. They can be part of a catalogue or can be individual web pages. A "resource" can
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be anything that has an identifier in the web. Nevertheless, it is expected that your resources
have some spatial component.

To be able to start working with the integration, each resources need to be uniquely
identified in the system using a "code" (a.k.a. an identifier). Only identified resources can be
associated to feedback items. This "code" needs to be unique in a "codespace". The
combination of "code" and "codespace" should provide an identifier that can be considered
unique and global. If you do not use the concept of "codespace" or "namespace", we
recommend that you use the URL of your web service as the "codespace". Generally, the
"codespace" is common to all your resources and can be hardcoded in your application.

There are three steps to integrate the widget. The first one is to include the JavaScript
library in the HTML page, the second one to create a division or a window to contain the
feedback, and finally to fill in the division (or window) with the widget. There are several
options depending on the type of feedback that wants to be provided:

e Option 1: Feedback about a single primary target: is the easiest function to be
integrated and allows to create feedback related to a single primary target, using the
function GUFShowFeedbackinHTMLDiv(). This option can be tested in
https://www.nimmbus.cat/test widget.htm.

e Option 2: Feedback about multiple targets: in this case the function allows to define
more than one target (at least one of them with a “primary” role), for example with a
dataset as primary target and the dataset collection to which it belongs as secondary
target. The function in this case is GUFShowFeedbackMultipleTargetsinHTMLDiv() and
can be tested in https://www.nimmbus.cat/test widget multitarget.htm.

e Option 3: Feedback including reproducible usage: this option is the more advanced
one. In this case, typically a portal uses user feedback to store and retrieve user
feedback items including reproducible usage in a two steps process: creating the
feedback items that include reproducible usage and retrieving those feedback items,
for another user to apply them. For example, a portal can allow users to create new
styles for the dataset, and thus another user can retrieve and apply a style defined by
someone else.

Swiss National Park datasets Feedback o

__Add user feedback to the layer "Vegetation Metrics, Canopy Height Model

=3 == Swiss National Park Limits (CHM)"

- @ &| pigital Terrain Model
(¥ &| Bare Ground (~2010)

+ F@ Land use/cover with statistic of Veg jon Me
- F@ﬂ Vegetation Metrics

__Previous user feedback to the layer "Vegetation Metrics, Canopy Height Model _
(CHM)"

AlaitzZabala, 2022-03-31 15:08:46
1WIEWBH1227RN 4961968 ESIQOXASYLMEMWT LKR290K

User role: Gene
Date (creation): 2

Target resource (Primary): Swiss M. iegetation Metrics, Canopy

Height Maodel (CHM)

VALUE(DIM_METRIC_CHM)
PEG1X4GEYPOF4LIS

B Mztural Agustic Vegetated
NiMMbus Id.: 06133]154N312ILHXS18FIIMTE2FE5041P417IUXUZED2I71

Nztural Surface
Ml Mztural Terrestrizl Vegetated Abstract: Pay attention!!

Cultivated Terrestrial Vegetated "cdomingo, 2018-06-20 08:56:00 ‘

Figure 16. Example of widget integration for a single target (option 1)

Most of the pilots may create a single integration on their portals, and some of them may
allow for reproducible usage as well.
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6 Conclusions and Future Work

The co-design workshop, the surveys and the bilateral meetings showed up that it is
necessary to make a communicative effort to make the community understand the
importance of metadata documentation. Currently, the general vision on this topic seems to
be that metadata requires a great effort and does not report many benefits for producers. It
must be understood that metadata documentation not only may help data producers to make
their data more visible but the general scientific community to reproduce processes, take
better decisions when using third party data, etc.

On the other hand, due to the early state of much of the Pilot’s, the recommendations
given in section 4 may be revisited in a near future: as the discrepancies between the co-
design workshop and the bilateral meetings show (in terms of quality indicators to be used),
it is still possible that changes in the products specifications vary their quality validation
processes and some new metrics will be needed.

Moreover, although the responses to the surveys showed that there is a producer’s
interest on implementing Geospatial User Feedback systems, at this moment in most cases
there is no information as how these products will be distributed (web map server, direct
download, etc.).

For these reasons, it is intended to plan follow-up meetings with the different Pilot
managers in order improve the quality metadata implementation when more specific
information for each pilot case is available and apply GUF systems (based on NiMMbus) when
possible.

Furthermore, as the only feedback we have received said, it seems necessary that at some
point of the project execution a meeting with WP3 leaders will be necessary to exchange
information about what we all have learned along our tasks.

Finally, an effort for updating tools to make metadata documentation and GUF more
accessible for the public may be done as well as trying to use the lasts versions of the ISO
standards whenever it is possible. In these sense, UAB team will continue developing the
GeM+ tools and NiMMbus GUF platform.
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Appendix A. Main concepts about Data Quality,
Data Quality Co-design Workshop pre-event.

Introduction: approaches for data quality
Producers’ metadata
Data quality dimensions and definition
Data quality elements and estimation
Quality measures and QualityML
Strategy to produce data quality metadata
How to encode data quality?
How to know whether data is fit for purpose in the frontend?
Metadata in workflows
What we need to discover together in the co-design session?
Users’ metadata
Geospatial user feedback (GUF) overview
How to know whether data has user feedback in the frontend?
How NiMMbus (GUF system) works?
Relation to GEOSS Knowledge Hub
. Reproducible usage
What we need to discover together in the co-design session?

Sm o o0 oo

_33.—_7¢‘.—'.—'
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Appendix B. Data Quality Survey, sent to EIFFEL
members

Registration and questionnaire to prepare properly
the data quality co- design event

You are providing personal information for the sole purpose of registering for the Data
Quality Co-Design Event. Your personal data will not be used for other purposes.
The results of this survey will only be presented to others as general and anonymous tables.

To prepare for the meeting, consider adopting active participation, as it needs to be run as a
co-design meeting, which requires more participation from attendees than organizers.
Answering this survey takes 5 minutes of your time. Thank you very much in advance.

Personal data
1.  Name and surname

2. Institution

3.  Email

Data Quality from producer's point of view
This section is looking to collect information about your experience as a data producer
and the quality data measures

1.  lwork directly in the following pilot cases (select all needed):

Pilot 1: Water and Land-Use Management

Pilot 2: Sustainable Agriculture

Pilot 3: Infrastructure and Transport Management

Pilot 4: Sustainable Urban Development

Pilot 5: Disaster Resilience: Drought, forest fire and pest risk assessment

2. | provide modeling tools for the following pilot cases (select all needed):

Pilot 1: Water and Land-Use Management

Pilot 2: Sustainable Agriculture

Pilot 3: Infrastructure and Transport Management

Pilot 4: Sustainable Urban Development

Pilot 5: Disaster Resilience: Drought, forest fire and pest risk assessment
Regional/National Scale
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3. Describe the data that you or your model is producing:

4. Have you ever elaborated a quality report of your data and/or product? In that case,
can you provide us the URL to it?

5.  What are your main problems with data quality (select a maximum of 3):

Assess data quality Produce a quality report

Document quality in metadata Compare products with different quality
Evaluate if a product has enough data quality for my purpose Understand data
quality indicators

Find a list of data quality indicators | can use

Select the appropriate data quality indicators/measures
Other:

6. Would you like to present a product and the data quality procedure used to elaborate
it? Would you like to present any other data quality related topic? Please write a brief
description of your presentation and the time you will need for presenting it (maximum
12 minutes). Your participation is IMPORTANT for the success of the co-design event.
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About GEOSS platform

This part of the survey seeks to collect information about your experienceas a user of
the GEOSS platform and the GEOSS Knowledge Hub

1. Have you ever used the GEO Portal to discover and use data? What is your experience
about it? Choose one option.

No

Yes, but did not find anything useful

Yes, but was difficult to compare datasets

Yes, but | did not find any quality information on the selected product

Yes, | found the metadata and the data quality, but | could not access to the
data Yes, it was a perfect experience

Other:

2. Have you ever used the GEOSS Knowledge Hub? What do you think about it?

3. Inyour opinion, what is missing in the GEOSS Knowledge Hub? Choose one option.

A connection to scientific publications

A connection to policy briefs

A collaborative and incremental system related to the original data
Other:

GUF and Data Quality: users’ point of view
The next questions are focused on your experience as auser generating GUF and
your opinion about it

1.  About the data you use, do you normally have comments or considerations that could
be provided as feedback? Choose one option.

Yes
No
I don't know / | have no answer

2.  Would you like to give feedback if the data portal provides the necessary interface?
Choose one option.

Yes
No

I don't know / | have no answer

3. Do you believe feedback could be useful for: (select all needed)
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Producers

Other users

None of them

I'm not willing to spend time in giving feedback

4. What kind of feedback could you provide? (select all needed)

Rating

Comments

Question

Issue reports

Workarounds

Quality report

Usage reports

Significant events

Conclusions and knowledge gained

5. Can you provide an example of the feedback you could produce to an exemplary
dataset?

6. Areyou open to receive feedback on your data? Choose one option.

Yes
No
I don't know /| have no answer

/. Are you willing to reply to feedback provided by your users? Choose one option.
Yes

No
I don't know / | have no answer
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8. What do you think that could motivate the users of your data/product to provide
feedback? (Select all needed)

Get responses to the comments or contributions
Altruism

Recognition as expert

Reward

Competition

Other:

Thank you very much for your answers and your time!
See you again on May 20th at 10:00 CEST.Have a nice day!

Formularies Google
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Appendix C.Data Quality Co-design Workshop -
Satisfaction Survey

This is an anonymous questionary to obtain your feedback about the Data Quality Co-
Design Event. Your personal data will not be saved.

The results of this survey will only be for the knowledge of the organizing team and will
not be shared with others.

Answering this survey takes less than 5 minutes of your time. We ask you to answer this
survey as soon as possible, so that you remember more details that could be good inputs for

future events organized by the UAB team.

Thank you very much in advance.

Your opinion about the Co-Design Workshop on May 20th

1. Have your expectations of the co-design workshop been fulfilled? Choose only one.
1 2 3 4

No, not at all Yes, completely

2.  What did you like most about the co-design workshop?

3.  What did you like least about the co-design workshop?

4. Do you have any comments or recommendations for future events?

Thank you very much for attending to the co-design workshop

and for giving us your feedback about it
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Appendix D. Complete XML Quality encoding examples

This section contains specific examples for the XML encoding of the quality indicators list detected during the bilateral meetings.
When possible, for each metric it also contains a link to its QualityML specification and coding example.

e Root Mean Square Error (RMSE):
QualityML: https://www.qualityml.org/1.0/metrics/RootMeanSquareError

<gmd:report>
<gmd:DQ QuantitativeAttributeAccuracy>
<gmd:nameOfMeasure>
<gco:CharacterString>Root Mean Square Error</gco:CharacterString>
</gmd:nameOfMeasure>
<gmd:measureldentification>
<gmd:MD Identifier>
<gmd:code>
<gmx:Anchor
xlink:href="https://www.qualityml.org/1l.0/measure/RootMeanSquare?domain=DifferentialErrorslD">
RootMeanSquare,DifferentialErrorslD
</gmx:Anchor>
</gmd:code>
</gmd:MD Identifier>
</gmd:measureldentification>
<gmd:result>
<gmd:DQ QuantitativeResult>
<gmd:valueType>
<gco:RecordType>Double precision real</gco:RecordType>
</gmd:valueType>
<gmd:valueUnit>
<gml:DerivedUnit gml:id="DerivedUnit 1">
<gml:identifier codeSpace="urn:ogc:def:uom:UCUM">ppm</gml:identifier>
<gml:derivationUnitTerm uom="1">10*-6
</gml:derivationUnitTerm>
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</gml:DerivedUnit>
</gmd:valueUnit>
<gmd:errorStatistic>
<gco:CharacterString>
https://www.qualityml.org/1.0/metrics/RootMeanSquarekrror
</gco:CharacterString>
</gmd:errorStatistic>
<gmd:value>
<gco:Record>51.2</gco:Record>
</gmd:value>
</gmd:DQ QuantitativeResult>
</gmd:result>
</gmd:DQ QuantitativeAttributeAccuracy>
</gmd:report>

e Correlation coefficient (r):
QualityML: https://www.qualityml.org/1.0/metrics/Correlation

<gmd:report>
<gmd:DQ QuantitativeAttributeAccuracy>
<gmd:nameOfMeasure>
<gco:CharacterString>Quantitative Attribute Correctness (Correlation coefficient)
</gco:CharacterString>
</gmd:nameOfMeasure>
<gmd:measureldentification>
<gmd:MD Identifier>
<gmd:code>
<gmx :Anchor
x1link:href="https://www.qualityml.org/1l.0/measure/QuantitativeAttributeCorrectness?domain=Diff
erentialErrorslD">
QuantitativeAttributeCorrectness,DifferentialErrorslD
</gmx:Anchor>
</gmd:code>
</gmd:MD Identifier>
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</gmd:measureldentification>
<gmd:result>
<gmd:DQ QuantitativeResult>
<gmd:valueType>
<gco:RecordType>Double precision real (range=[-1,1])</gco:RecordType>
</gmd:valueType>
<gmd:valueUnit/>
<gmd:errorStatistic>
<gco:CharacterString>
https://www.qualityml.org/1.0/metrics/Correlation
</gco:CharacterString>
</gmd:errorStatistic>
<gmd:value>
<gco:Record>0.32</gco:Record>
</gmd:value>
</gmd:DQ QuantitativeResult>
</gmd:result>
</gmd:DQ QuantitativeAttributeAccuracy>
</gmd:report>

e Nash-Sutcliffe model efficiency coefficient (NSE):
QualityML: https://www.qualityml.org/1.0/metrics/CoefficientOfDetermination

<gmd:report>
<gmd:DQ QuantitativeAttributeAccuracy>

<gmd:nameOfMeasure>
<gco:CharacterString>Quantitative Attribute Correctness (Nash-Sutcliffe model efficiency coefficient)
</gco:CharacterString>

</gmd:nameOfMeasure>

<gmd:measureldentification>
<gmd:MD Identifier>

<gmd:code>
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<gmx:Anchor
xlink:href="https://www.qualityml.org/1l.0/measure/QuantitativeAttributeCorrectness?domain=Predictedvalues,
ActualvValues">
QuantitativeAttributeCorrectness, PredictedValues, ActualValues
</gmx:Anchor>
</gmd:code>
</gmd:MD Identifier>
</gmd:measureldentification>
<gmd:result>
<gmd:DQ QuantitativeResult>
<gmd:valueType>
<gco:RecordType>Double precision real (max=1)</gco:RecordType>
</gmd:valueType>
<gmd:valueUnit/>
<gmd:errorStatistic>
<gco:CharacterString>
https://www.qualityml.org/1.0/metrics/CoefficientOfDetermination
</gco:CharacterString>
</gmd:errorStatistic>
<gmd:value>
<gco:Record>0.9</gco:Record>
</gmd:value>
</gmd:DQ QuantitativeResult>
</gmd:result>
</gmd:DQ QuantitativeAttributeAccuracy>
</gmd:report>

e Mean Absolute Error (MAE):
QualityML: https://www.qualityml.org/1.0/metrics/MeanAbsolute

<gmd:report>
<gmd:DQ QuantitativeAttributeAccuracy>
<gmd:nameOfMeasure>
<gco:CharacterString>Mean Absolute Error (MAE)</gco:CharacterString>
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</gmd:nameOfMeasure>
<gmd:measureldentification>
<gmd:MD Identifier>
<gmd:code>
<gmx:Anchor
xlink:href="https://www.qualityml.org/1l.0/measure/MeanAbsoluteError?domain=DifferentialErrorslD">
MeanAbsoluteError,DifferentialErrorslD
</gmx:Anchor>
</gmd:code>
</gmd:MD Identifier>
</gmd:measureldentification>
<gmd:result>
<gmd:DQ QuantitativeResult>
<gmd:valueType>
<gco:RecordType>Double precision real</gco:RecordType>
</gmd:valueType>
<gmd:valueUnit>
<gml:ConventionalUnit gml:id="ConventionalUnitl">
<gml:identifier codeSpace="urn:ogc:def:uom:UCUM">kg/m2</gml:identifier>
<gml:conversionToPreferredUnit uom="m-3*g">
<gml:factor>1000000</gml:factor>
</gml:conversionToPreferredUnit>
</gml:ConventionalUnit>
</gmd:valueUnit>
<gmd:errorStatistic>
<gco:CharacterString>
https://www.qualityml.org/1.0/metrics/MeanAbsolute
</gco:CharacterString>
</gmd:errorStatistic>
<gmd:value>
<gco:Record>0.25</gco:Record>
</gmd:value>
</gmd:DQ QuantitativeResult>
</gmd:result>
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</gmd:DQ QuantitativeAttributeAccuracy>
</gmd:report>

e Mean Squared Error (MSE):
QualityML: https://www.qualityml.org/1.0/metrics/MeanSquaredError

<gmd:report>
<gmd:DQ QuantitativeAttributeAccuracy>
<gmd:nameOfMeasure>
<gco:CharacterString>MSE</gco:CharacterString>
</gmd:nameOfMeasure>
<gmd:measureldentification>
<gmd:MD Identifier>
<gmd:code>
<gmx :Anchor
xlink:href="https://www.qualityml.org/1l.0/measure/RootMeanSquare?domain=DifferentialErrorslD">
MeanSquaredError,DifferentialErrorslD
</gmx:Anchor>
</gmd:code>
</gmd:MD Identifier>
</gmd:measureldentification>
<gmd:result>
<gmd:DQ QuantitativeResult>
<gmd:valueType>
<gco:RecordType>Double precision real</gco:RecordType>
</gmd:valueType>
<gmd:valueUnit>
<gml:ConventionalUnit gml:id="ConventionalUnit5">
<gml:identifier codeSpace="urn:ogc:def:uom:UCUM">m2</gml:identifier>
<gml:conversionToPreferredUnit uom="m2">
<gml:factor>1</gml:factor>
</gml:conversionToPreferredUnit>
</gml:ConventionalUnit>
</gmd:valueUnit>
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<gmd:errorStatistic>
<gco:CharacterString>
https://www.qualityml.org/1.0/metrics/MeanSquaredError
</gco:CharacterString>
</gmd:errorStatistic>
<gmd:value>
<gco:Record>3.2</gco:Record>
</gmd:value>
</gmd:DQ QuantitativeResult>
</gmd:result>
</gmd:DQ QuantitativeAttributeAccuracy>
</gmd:report>

e Mean Absolute Percentage Error (MAPE):
QualityML: https://www.qualityml.org/1.0/metrics/MeanAbsolutePercentageError

<gmd:report>
<gmd:DQ QuantitativeAttributeAccuracy>
<gmd:nameOfMeasure>
<gco:CharacterString>Mean absolute error (Mean Absolute Percentage Error, MAPE)</gco:CharacterString>
</gmd:nameOfMeasure>
<gmd:measureldentification>
<gmd:MD Identifier>
<gmd:code>
<gmx :Anchor
xlink:href="https://www.qualityml.org/1l.0/measure/MeanAbsoluteError?domain=DifferentialErrorslD,ActualValues">
Quantitative attribute accuracy,DifferentialErrorslD,ActualValues
</gmx:Anchor>
</gmd:code>
</gmd:MD Identifier>
</gmd:measureldentification>
<gmd:result>
<gmd:DQ QuantitativeResult>
<gmd:valueType>
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<gco:RecordType>Double precision real (max=100)</gco:RecordType>
</gmd:valueType>
<gmd:valueUnit/>
<gmd:errorStatistic>
<gco:CharacterString>
https://www.qualityml.org/1.0/metrics/MeanAbsolutePercentageError
</gco:CharacterString>
</gmd:errorStatistic>
<gmd:value>
<gco:Record>2.12</gco:Record>
</gmd:value>
</gmd:DQ QuantitativeResult>
</gmd:result>
</gmd:DQ QuantitativeAttributeAccuracy>
</gmd:report>

e Coefficient of Determination - R%:
QualityML: https://www.qualityml.org/1.0/metrics/CoefficientOfDetermination

<gmd:report>
<gmd:DQ QuantitativeAttributeAccuracy>
<gmd:nameOfMeasure>
<gco:CharacterString>
Quantitative Attribute Correctness (Coefficient of Determination)
</gco:CharacterString>
</gmd:nameOfMeasure>
<gmd:measureldentification>
<gmd:MD Identifier>
<gmd:code>
<gmx:Anchor
x1link:href="https://www.qualityml.org/1l.0/measure/QuantitativeAttributeCorrectness?domain=Diff
erentialErrorslD">
QuantitativeAttributeCorrectness,DifferentialErrorslD
</gmx:Anchor>
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</gmd:code>
</gmd:MD Identifier>
</gmd:measureldentification>
<gmd:result>
<gmd:DQ QuantitativeResult>
<gmd:valueType>
<gco:RecordType>Double precision real (max=1)</gco:RecordType>
</gmd:valueType>
<gmd:valueUnit/>
<gmd:errorStatistic>
<gco:CharacterString>
https://www.qualityml.org/1.0/metrics/CoefficientOfDetermination
</gco:CharacterString>
</gmd:errorStatistic>
<gmd:value>
<gco:Record>0.85</gco:Record>
</gmd:value>
</gmd:DQ QuantitativeResult>
</gmd:result>
</gmd:DQ QuantitativeAttributeAccuracy>
</gmd:report>

e Spatialized uncertainty:

<gmd:report>
<gmd:DQ QuantitativeAttributeAccuracy>
<gmd:nameOfMeasure>
<gco:CharacterString>Spatialized RMS</gco:CharacterString>
</gmd:nameOfMeasure>
<gmd:result>
<gmd:DQ QuantitativeResult>
<gmd:valueType>
<gco:RecordType>link</gco:RecordType>
</gmd:valueType>
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<gmd:valueUnit xlink:href="https://www.isotc21ll.0rg/2005/resources/uom/ML gmxUom.xml#m" />
<gmd:value>
<gco:Record>Path\To\File\RMS.TIFF</gco:Record>
</gmd:value>
</gmd:DQ QuantitativeResult>
</gmd:result>
</gmd:DQ QuantitativeAttributeAccuracy>
</gmd:report>
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Appendix E.Documenting Units in XML

Following ISO standards structure, three basic types of units can be documented in an XM

file:

a)

b)

Base units: unit of measure that cannot be derived by combination of other base units

within a particular system of units. For example, metre, gram, second, Kelvin, radian,
coulomb and candela.

Below, an example of XML section documenting a base unit:

<gml:BaseUnit gml:id="BaseUnitl">
<gml:identifier codeSpace=
"urn:ogc:def:uom:UCUM" >
S
</gml:identifier>
<gml:unitsSystem>
ST
</gml:unitsSystem>
</gml:BaseUnit>

Conventional units: units used in many application domains that are neither base units
nor defined by direct combination of base units. For example, electronVolt for energy,
feet and nautical miles for length or any measure derived from an Sl base unit such as
kg, mg or Celsius degrees. In most cases there is a known, usually linear, conversion to
a preferred unit which is either a base unit or derived by direct combination of base

units.

The gml:ConventionalUnit extends gml:UnitDefinition with a property that describes
a conversion to a preferred unit for this physical quantity. When the conversion is
exact, the element gml:conversionToPreferredUnit should be used, or when the
conversion is not exact the element gml:roughConversionToPreferredUnit is available.
Both of these elements have the same content model. The gml:derivationUnitTerm
property defined above is included to allow a user to optionally record how this unit
may be derived from other (“more primitive”) units.

Below, an example of XML section documenting a conventional unit:

<gml:ConventionalUnit gml:id="ConventionalUnit 1">
<gml:identifier codeSpace="urn:ogc:def:uom:UCUM">
kg
</gml:identifier>
<gml:conversionToPreferredUnit uom="g">
<gml:factor>
1000
</gml:factor>
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</gml:conversionToPreferredUnit>
</gml:ConventionalUnit>

Derived units: defined by combination of other units. Derived units are used for
quantities other than those corresponding to the base units, such as Hertz (s!) for
frequency, Newton (kg*m/s?) for force. Derived units directly based on base units are
usually preferred for quantities within a system. If a derived unit is not based on the
preferred unit, the gml:ConventionalUnit element should be used instead.

The gml:DerivedUnit extends  gml:UnitDefinition  with the  property
gml:derivationUnitTerms.

Next, an example of XML section documenting a derived unit:

<gml:DerivedUnit gml:id="DerivedUnitl
gml:identifier codeSpace="urn:ogc:def:uom:UCUM
s-1
gml:identifier
gml:derivationUnitTerm uom="s
1
gml:derivationUnitTerm
gml:DerivedUnit

An exhaustive list of typical units and its classification can be found here:
https://ucum.org/ucum
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