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Project Number 1 312641 Project Acronym 2 CHARMe

One form per project

General information

Project title 3
Characterisation of metadata to enable high-quality climate applications and
services

Starting date 4 The first day of the month after the signature by the Commission

Duration in months 5 24

Call (part) identifier 6 FP7-SPACE-2012-1

Activity code(s) most
relevant to your topic 7

SPA.2012.1.3-03: GMES
Climate Change – Data
archiving and exchange

Free keywords 8
Metadata, climate, data archives, non-expert users,
commentary, earth observation, annotations,
visualisation, search tools, time series analysis,
intercomparison, climate services

Abstract 9

A major difficulty faced by users of climate data is how to judge whether the data are fit for purpose. This is
a serious barrier to widening the use of climate data by non-expert users. Different users require different
information, such as reports on validation campaigns, the robustness of the algorithms used, and the data
policy. We term this information 'Commentary' metadata. Much work has been done on producing aspects
of Commentary metadata, but there is as yet no robust and consistent mechanism to link it to the datasets
themselves. CHARMe (“Characterization of metadata to allow high-quality climate applications and services”) will
provide these essential links.
CHARMe will create a repository of Commentary metadata (hosted by CHARMe or elsewhere) plus a set of
interfaces through which users can interrogate the information over the Internet. The project will build some
example applications that show the value of exploiting this information in real scientific problems. These functions
will be performed through a web portal.
The significant and lasting legacy of the project will be: robust and reusable frameworks for linking datasets with
Commentary metadata, wherever it is held; reusable software tools that allow climate scientists and users to
exploit this information in their own applications; development of best-practice procedures for owners of data
archives to exploit these innovations to maximum effect; improved search, intercomparison and time-series
analysis tools for large and diverse datasets.
The project consortium encompasses data providers, scientists, and developers of future climate services,
who participate in major European investments such as GMES, ERA-Clim, ESA's Climate Change Initiative,
the Climate Satellite Applications Facility and EURO4M. This partnership is uniquely qualified to ensure that
the CHARM system is suited to the needs of diverse user groups, and that existing investments are levered to
maximum effect.
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Project Number 1 312641 Project Acronym 2 CHARMe

List of Beneficiaries

No Name Short name Country
Project entry
month10

Project exit
month

1 THE UNIVERSITY OF READING UREAD United Kingdom 1 24

2 INFOTERRA LIMITED Infoterra United Kingdom 1 24

3 SCIENCE AND TECHNOLOGY FACILITIES COUNCIL STFC United Kingdom 1 24

4 DEUTSCHER WETTERDIENST DWD Germany 1 24

5 EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS ECMWF United Kingdom 1 24

6 KONINKLIJK NEDERLANDS METEOROLOGISCH INSTITUUT-KNMI KNMI Netherlands 1 24

7 LOGICA UK LIMITED Logica United Kingdom 1 24

8 SPOT INFOTERRA HELLAS GEOINFORMATION AND SPACE
PRODUCTS AND SERVICES AE SPOT INFOTERRA HELLAS AE SIH Greece 1 24

9 MET OFFICE UK Met Office United Kingdom 1 24



* The following funding schemes are distinguished

Collaborative Project (if a distinction is made in the call please state which type of Collaborative project is referred to: (i) Small
of medium-scale focused research project, (ii) Large-scale integrating project, (iii) Project targeted to special groups such as
SMEs and other smaller actors), Network of Excellence, Coordination Action, Support Action.

1. Project number

The project number has been assigned by the Commission as the unique identifier for your project, and it cannot be changed.
The project number should appear on each page of the grant agreement preparation documents to prevent errors during
its handling.

2. Project acronym

Use the project acronym as indicated in the submitted proposal. It cannot be changed, unless agreed during the negotiations.
The same acronym should appear on each page of the grant agreement preparation documents to prevent errors during
its handling.

3. Project title

Use the title (preferably no longer than 200 characters) as indicated in the submitted proposal. Minor corrections are possible if
agreed during the preparation of the grant agreement.

4. Starting date

Unless a specific (fixed) starting date is duly justified and agreed upon during the preparation of the Grant Agreement, the
project will start on the first day of the month following the entry info force of the Grant Agreement (NB : entry into force =
signature by the Commission). Please note that if a fixed starting date is used, you will be required to provide a detailed
justification on a separate note.

5. Duration

Insert the duration of the project in full months.

6. Call (part) identifier

The Call (part) identifier is the reference number given in the call or part of the call you were addressing, as indicated in the
publication of the call in the Official Journal of the European Union. You have to use the identifier given by the Commission in
the letter inviting to prepare the grant agreement.

7. Activity code

Select the activity code from the drop-down menu.

8. Free keywords

Use the free keywords from your original proposal; changes and additions are possible.

9. Abstract

10. The month at which the participant joined the consortium, month 1 marking the start date of the project, and all
other start dates being relative to this start date.

11. The number allocated by the Consortium to the participant for this project.

12. Include the funding % for RTD/Innovation – either 50% or 75%

13. Indirect cost model
A: Actual Costs
S: Actual Costs Simplified Method
T: Transitional Flat rate
F :Flat Rate
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Project Number 1 312641 Project Acronym 2 CHARMe

LIST OF WORK PACKAGES (WP)

WP
Number
53

WP Title
Type of
activity 54

Lead
beneficiary
number 55

Person-
months 56

Start
month
57

End
month
58

WP 100 Project management MGT 1 10.00 1 24

WP 200 Scientific Coordination RTD 1 9.50 1 24

WP 300 Requirements and Gap Analysis RTD 1 23.40 1 5

WP 400 Data model for “Commentary” metadata RTD 3 20.00 1 9

WP 500 CHARMe Software Engineering RTD 7 42.00 3 18

WP 600 Implementation in archives RTD 5 45.40 3 24

WP 700 Application to Climate Services RTD 1 51.00 7 24

WP 800 Outreach and Application OTHER 9 15.90 1 24

Total 217.20
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Project Number 1 312641 Project Acronym 2 CHARMe

List of Deliverables - to be submitted for review to EC

Delive-
rable
Number
61

Deliverable Title
WP
number
53

Lead benefi-
ciary number

Estimated
indicative
person-
months

Nature 62

Dissemi-
nation level
63

Delivery date
64

D100.1
Project
Management
Plan

100 1 0.25 R PP 2

D300.1 User
Requirements 300 1 10.00 R PU 5

D300.2

Report on
existing
technical best
practice

300 3 5.00 R PU 3

D300.3 Gap analysis 300 1 5.00 R PU 5

D400.1

Conceptual
data model for
Commentary
metadata

400 3 7.00 R PU 9

D400.2

Recommendations
for changes to
Metafor CIM
to incorporate
ISO19157

400 3 1.00 R PU 9

D400.3

Concrete
encodings of
Commentary
metadata (e.g.
XML schema),
encoding rules
and examples of
use

400 3 3.00 R PU 9

D500.1
Software
Requirements
Document

500 7 6.00 R PP 6

D500.2
Software
Specification
Document

500 7 12.00 R PP 12

D500.3

Validated
operational
CHARMe Node
and CHARMe
Node Tools and
Technology
Stack

500 7 16.00 P PU 18

D500.4
Implementation
of CHARMe
plugin for ESGF

500 7 8.00 P PU 18
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Delive-
rable
Number
61

Deliverable Title
WP
number
53

Lead benefi-
ciary number

Estimated
indicative
person-
months

Nature 62

Dissemi-
nation level
63

Delivery date
64

D600.1 Implementation
in archives 600 5 28.00 P PU 22

D600.2
Alignment of
CHARMe with
SAFE

600 2 8.00 R PU 12

D600.3

Deployment of
CHARMe-
enabled ESGF
node

600 3 3.00 P PU 22

D600.4
Assessment
of impact on
current archives

600 5 6.00 R PU 22

D700.1
Initial report
on tool
development

700 1 1.00 R PU 12

D700.2
Prototype
faceted search
tool

700 3 8.00 P PU 18

D700.3
Significant
events
navigation tool

700 5 6.00 P PU 24

D700.4 Intercomparison
tool 700 1 24.00 P PU 24

D700.5
Prototype tool
for fine-grained
Commentary

700 1 12.00 P PU 24

D800.1
First version of
Communication
Strategy

800 9 1.00 R PP 3

D800.2 First version of
website 800 9 3.00 O PU 3

D800.3 Workshop report 800 9 1.00 R PU 4

D800.4 First newsletter 800 9 0.50 O PU 6

D800.5 First leaflets and
brochures 800 9 0.50 O PU 6

D800.6 Second
newsletter 800 9 0.50 O PU 12

D800.7 Revised leaflets
and brochures 800 9 0.50 O PU 12

D800.8

Revised
version of
Communication
Strategy

800 9 1.00 R PU 14
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Delive-
rable
Number
61

Deliverable Title
WP
number
53

Lead benefi-
ciary number

Estimated
indicative
person-
months

Nature 62

Dissemi-
nation level
63

Delivery date
64

D800.9 Second version
of website 800 9 2.00 O PU 18

D800.10 Third newsletter 800 9 0.50 O PU 18

D800.11 Revised leaflets
and brochures 800 9 0.50 O PU 18

D800.12 Final Report 800 9 2.00 R PU 24

D800.13 Fourth
newsletter 800 9 0.50 O PU 24

D800.14 Revised leaflets
and brochures 800 9 0.50 O PU 24

Total 183.25



WT3:
Work package description

312641 CHARMe - Workplan table - 2012-10-02 18:31 -  Page 5 of 33

Project Number 1 312641 Project Acronym 2 CHARMe

One form per Work Package

Work package number 53 WP100 Type of activity 54 MGT

Work package title Project management

Start month 1

End month 24

Lead beneficiary number 55 1

Objectives

• Convene Project Board
• Facilitate communication between team members and handle liaison with REA management.
• Prepare and coordinate regular official progress reports to the REA.
• Manage financial matters, cost reports and subsequent payments.
• Organise high-level project coordination meetings, progress / review meetings and governance boards.

Description of work and role of partners

Handle the project correspondence and the day-to-day requests from partners and external bodies

Convene the Project Board to include senior project management and the leaders of the high level work
packages. The Project Board will support the day to day running of the project, ensuring that milestones and
deliverables are met.

Ensure technical and contractual interface with REA.

Monitor application of gender and societal issues.

Handling of legal, contractual matters on behalf of the Consortium.

Maintain Consortium agreement.

Ensure conflict resolution at consortium level.

Organise the yearly reporting to REA. Set up a format following the REA rules. The usual topics are the
following:
- Objectives and major achievements during the reporting period;
- Problems and Deviations, Corrective Actions;
- List of Deliverables,
- List of milestones;
- Meeting and travels;
- Activities planned for the next period;
- Justification of major cost items and resources.

Organise the generation of the Annual Cost Statements generation, to be collected from each partner of the
project and then sent to REA.

Carry out the administrative tasks involved in the preparation, executing and post-processing of major project
meetings such as Steering Committee meetings, General Assemblies and meetings with the Advisory board
(tasks: agendas, invitations, location of meeting places, organization of rooms and equipment, preparation
distribution and archiving of materials, minutes and action lists).

Draft and maintaining the dissemination and exploitation plan following the EC’s requirements
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Person-Months per Participant
 

Participant number 10 Participant short name 11 Person-months per participant

1 UREAD 10.00

Total 10.00

List of deliverables
 

Delive-
rable
Number
61

Deliverable Title

Lead
benefi-
ciary
number

Estimated
indicative
person-
months

Nature 62

Dissemi-
nation
level 63

Delivery date 64

D100.1 Project Management Plan 1 0.25 R PP 2

Total 0.25

Description of deliverables

D100.1) Project Management Plan: [month 2]

Schedule of relevant Milestones
 

Milestone
number 59 Milestone name

Lead
benefi-
ciary
number

Delivery
date from
Annex I 60

Comments
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Project Number 1 312641 Project Acronym 2 CHARMe

One form per Work Package

Work package number 53 WP200 Type of activity 54 RTD

Work package title Scientific Coordination

Start month 1

End month 24

Lead beneficiary number 55 1

Objectives

Coordination of Research and technological development activities
Check completion and adequacy of deliverables with respect to the contract
Arrange project meetings
Prepare and review scientific parts of deliverables
Convene Advisory Committee
Perform and update the risk analysis
Establish quality assurance procedures

Description of work and role of partners

Convene the Advisory Committee that will provide science recommendations, both technical and in context with
worldwide activities where CHARMe alignment and synchronisation must be achieved.

Organise and supervise the work for best execution and completion according to the project objectives and
planning: establish the project management plan (detailed planning, meeting, deliveries, etc.), list of internal and
external deliveries, documentation referential, reporting process and quality plan.

Supervise, in coordination with the WP leaders: State of the Art (WP300), CHARMe Data Model (WP400),
CHARMe Software Development Tools (WP500), Implementation in Archives (WP600), CHARMe
Implementation (WP700) and Outreach, Review and Dissemination (WP800).

Supervise the configuration and version management of the deliverables.

Organize the official project reviews (annual review + intermediate reviews) according to the milestones plan:
prepare agenda, delegate and supervise logistics matters with the hosting organisation, chair the relevant
sessions, make presentation materials available through the Web server, generate and distribute the review
report.

Organise internal progress reporting, used to monitor progress of work by the coordinator and the high level WP
leaders.

Ensure benefits are derived from synergies between work packages.

Perform and regularly update the risk analysis (annex of the management plan, updated from the first version
provided in this description of work). Propose and negotiate contingency plans and the corrective actions if and
when needed.

Set up a Quality Assurance function in the management organisation, which defines methods and rules
consistent with the project objectives and has authority for the application of quality and reliability standards
applicable to the project deliverables.

Review the main project results through documentation.

Collect data in the requested format from the WP leaders and deliver a consistent report to REA. Perform an
assessment of the total WP situation and progress, analyse difficulties and launch subsequent actions.
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Review the deliverables to be sent to the REA

Person-Months per Participant
 

Participant number 10 Participant short name 11 Person-months per participant

1 UREAD 6.00

3 STFC 1.00

5 ECMWF 1.00

7 Logica 1.00

9 UK Met Office 0.50

Total 9.50

List of deliverables
 

Delive-
rable
Number
61

Deliverable Title

Lead
benefi-
ciary
number

Estimated
indicative
person-
months

Nature 62

Dissemi-
nation
level 63

Delivery date 64

Total 0.00

Description of deliverables

Schedule of relevant Milestones
 

Milestone
number 59 Milestone name

Lead
benefi-
ciary
number

Delivery
date from
Annex I 60

Comments
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Project Number 1 312641 Project Acronym 2 CHARMe

One form per Work Package

Work package number 53 WP300 Type of activity 54 RTD

Work package title Requirements and Gap Analysis

Start month 1

End month 5

Lead beneficiary number 55 1

Objectives

This work package will establish the requirements for the CHARMe system, identifying relevant activities on
which we can build and the gaps that remain currently unfulfilled.

• WP310 will establish the requirements for the system from the point of view of users.
• WP320 will survey existing technical solutions and recommend best-practice approaches.
• WP330 will highlight gaps in existing technical capability and reveal where new technical development must be
focused.

The outcomes of this work package will feed into all the technical work packages 400, 500, 600 and 700) as
well as producing documents that will be publishable to a wider audience to highlight the need for the current
research and development.

Description of work and role of partners

Description of work
In order to build a standardized and searchable information system allowing easy access to detailed and
comprehensive information about the climate data the analysis of existing activities in this field as well as the
analysis of user needs regarding the metadata is a mandatory task.

WP310: Establish user requirements for climate Commentary metadata [UREAD, SIH, STFC, DWD, ECMWF,
KNMI, UKMO]
This task will establish the requirements for the CHARMe system from the users’ point of view. Information will
be elicited from:
1. Consultation with existing projects and initiatives such as CM SAF, ESA CCI, EURO4M, QA4EO, EUMETSAT
and GCOS, in which the project partners are already active, and other FP7 projects, in particular MACCII,
MyOcean2, Geoland2, Carbones, Monarch-A, Ice2Sea and Cryoland;
2. User workshops organized in the framework of these activities and others (such as ACRE and CMUG);
3. Consultation with end-users coming from a wider geographic areas, such as the Mediterranean Region (such
as the Hellenic National Meteorological Service, National Observatory of Athens), the United States (NOAA) and
Africa (through the Rockefeller Foundation) in order to assess their needs on Commentary metadata;
4. The project partners themselves, and their colleagues, many of whom are themselves users of climate data in
industry and academia;
5. The case studies of WP700 in this project, based on the experience of the consortium, the work done
to prepare the case study outlines for the original CHARMe proposal and any existing projects (such as
BlogMyData) that they will be based on.
These efforts will collect metadata requirements pertaining to all types of climate data source, including
observations, forecast models and reanalyses. The analysis will include diverse types of user, including
scientists, decision-makers and service providers. At least one workshop will be held in the UK to convene these
different stakeholders and gather input and capitalise on existing technical expertise in this field. We would work
with the Rockefeller Foundation (through the Walker Institute at the University of Reading), UKMO/DFID Climate
Change Fellows and the GARNET-E project to identify key contributors to the workshop from the community of
climate data users in Africa.

A number of types of requirement will arise from this analysis:
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1. What Commentary metadata do users need in order to decide whether a climate-relevant dataset is fit for their
purpose?
2. How do users wish to find these metadata (i.e. what is the expected behaviour of a search system)?
3. How do users wish Commentary metadata to be displayed and visualized? (We expect different responses
from different communities depending on their problems.)
This task will not only set the user requirements for the project, but will begin to set the framework for future
GMES climate services, in which observations, reanalyses and models will be brought together in order to
deliver the highest-quality climate information.
Requirements will be captured in a structured but simple format – the project partners have had much
experience and success with the Trac system (a web-based software project management and bug/issue
tracking system) and it is likely that this will be employed here. Deliverable D300.1 (User Requirements
Document) will capture the requirements as they are known at a key stage of the project, but the Trac system
will be continually updated and maintained throughout the project, meaning that the requirements system will
effectively be a live document. The project team will manage the scope of the project and prioritise requirements
very carefully to avoid scope creep, lack of focus and confusion. The case studies of WP700 will be given
particular priority in order to ensure they can be fulfilled.

WP320: Analysis of existing technical solutions [STFC, UREAD]
Whereas WP310 focuses on what the CHARMe system should do, this task will establish exactly how it should
be implemented. Activities will include:
1. A survey of existing data models that capture different aspects of Commentary metadata. These will include
ISO standards (particularly ISO 19157 and Observations and Measurements) plus community-specific models
such as MOLES, the Metafor Common Information Model and GeoViQua’s information model;
2. A survey of current and planned mechanisms for data citation. This will be vital for associating Commentary
metadata unambiguously with their parent dataset.
3. A survey of best practices for linking together diverse and geographically-distributed sources of information,
particularly focusing on the Linked Data community.
4. A survey of existing projects that are addressing similar problems and collation of their outputs and
conclusions.
5. A survey of current practice in data archives regarding the handling of Commentary metadata and related
concepts such as data quality information.
The output of these activities will be a report (D300.2) on existing technical best practice in the field, including a
set of recommendations for particular technologies and standards that should be employed in the subsequent
technical work packages (400, 500, 600 and 700).

WP330: Gap analysis [UREAD, STFC]
An analysis of the results of the above two activities will reveal user requirements that cannot be fulfilled by
existing technical solutions, and requirements for which no clear best-practice solution exists. These will be
collated in a Gap Analysis Report (D300.3), which will guide the project towards areas that need particular
attention and innovation: these areas also present the greatest risks to the project and so will feed into the
project’s Risk Register.

Person-Months per Participant
 

Participant number 10 Participant short name 11 Person-months per participant

1 UREAD 4.00

2 Infoterra 2.90

3 STFC 2.00

4 DWD 2.00

5 ECMWF 2.00

6 KNMI 2.00

7 Logica 1.00

8 SIH 5.00
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Person-Months per Participant
 

Participant number 10 Participant short name 11 Person-months per participant

9 UK Met Office 2.50

Total 23.40

List of deliverables
 

Delive-
rable
Number
61

Deliverable Title

Lead
benefi-
ciary
number

Estimated
indicative
person-
months

Nature 62

Dissemi-
nation
level 63

Delivery date 64

D300.1 User Requirements 1 10.00 R PU 5

D300.2 Report on existing technical best
practice 3 5.00 R PU 3

D300.3 Gap analysis 1 5.00 R PU 5

Total 20.00

Description of deliverables

D300.1) User Requirements: [month 5]

D300.2) Report on existing technical best practice: [month 3]

D300.3) Gap analysis: [month 5]

Schedule of relevant Milestones
 

Milestone
number 59 Milestone name

Lead
benefi-
ciary
number

Delivery
date from
Annex I 60

Comments

MS1 Baseline requirements established 1 3

To be compiled following
workshop and then
revised during the rest of
this WP
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Project Number 1 312641 Project Acronym 2 CHARMe

One form per Work Package

Work package number 53 WP400 Type of activity 54 RTD

Work package title Data model for “Commentary” metadata

Start month 1

End month 9

Lead beneficiary number 55 3

Objectives

This is a crucial work package that will define the data model for “Commentary” metadata; in other words, this
will define the relevant classes of information, and the relationships between them and the mechanism for
referencing the target dataset(s). This work package is a major contributor to defining the scope of the project as
a whole.

• WP410 will define a standards-based conceptual data model for Commentary metadata and represent it in an
implementation-neutral form such as UML.
• WP420 will create concrete encodings of the model in machine-readable forms, such as RDF, XML and
NetCDF and rules for encodings as required.

This work package is informed by WP300 (State of the art survey) and its outputs will be used in the technical
development in work packages 500,600 and 700.

Description of work and role of partners

WP410 Definition of Conceptual data model for Commentary metadata [STFC, UREAD, DWD]
This task will define the classes of information that together comprise “Commentary” metadata. There are
expected to be five primary categories of information classes. These information classes are expected to include
five primary categories:
1. Post-fact annotations, e.g. citations, ad-hoc comments and notes
2. Results of assessments, e.g. error characterizations, validation campaigns, intercomparisons with models or
other observations, reanalyses, homogenization procedures
3. Provenance, e.g. dependencies on other datasets, processing algorithms and chain, data source
4. External events that may affect the data, e.g. volcanic eruptions, El-Nino index, satellite or instrument failure,
change of instrumentation or relocation of stations
5. Properties of data distribution, e.g. data policy and licensing, timeliness (is the data delivered in real time?),
reliability
Note that much of this information will not be contained within the CHARMe system itself, but will be held
externally and referenced (linked) from within the CHARMe repository. CHARMe will add value by providing
structured targets for linked documents – thus allowing tools to find and compare Commentary metadata. This
does not guarantee a user access to the material pointed to by the link (for instance, a journal article requiring
a subscription, or a dataset with a restrictive data policy); rather, it allows a user to discover what supporting
information exists for the object they are interested in. A further aspiration is that by creating and maintaining
these links, and allowing information about data policy and access to be highlighted in this way, the data
policies themselves may be changed over time, as the utility of opening up data to new users is proven. Further
background on the state of the art with respect to linking data robustly, for instance by using Digital Object
Identifiers, is found in the DoW part B, section B1.2.4.

Many of these individual information classes have already been defined to some degree: ISO19115 incorporates
the concept of Lineage (similar to Provenance) and Citations. WP300 will identify these existing solutions,
which may need extension or refinement in this task. Relevant activities and standards include ISO (e.g. 19115,
19115-2, 19138, 19156, 19157), MOLES, EURO4M and the Open Platform. In addition to defining the relevant
information classes, this task will identify which attributes in each class are to be considered “optional” or
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“mandatory”. The data model needs to take into account the diversity of data sets ranging from satellite data
(raw data as well as satellite derived climate data records), in-situ data to model data (e.g., reanalysis data).
The model will be developed drawing from standard methodologies defined for this purpose such as ISO 19109
Geographic Information – rules for application schema, the Model Driven Approach used in INSPIRE, ESA
HMA and Metafor and the RISE principles (RISE Methodology and Guidelines on Use Case and Schema
Development).

The output from this task will be the definition of the conceptual data model for Commentary metadata,
expressed where possible in a structured, implementation-neutral form such as a UML class diagram. The model
will be supported with text that precisely defines the key concepts. It will also explore the use of vocabularies
of terms such as names and labels e.g. phenomena observed. This is an essential consideration to realise
semantic interoperability. It may not be scalable or practical to manage vocabularies in the data model itself but
through external vocabularies with their own governance procedures. Where possible these should reference
existing vocabularies.

The data model will be published (WP800) through the scholarly literature, or by influencing the relevant
international standards.

WP420 [STFC]
The European Commission's Framework 7 project Metafor defined a “quality” package as a set of specialisations
around the ISO19115 package, and composed these classes into the “Common Information Model” (CIM).
However, since then a new draft of ISO19157 has been released. This has several advantages over the
ISO19115 quality record structure used in Metafor. The goal of this task then, will be to evolve the existing CIM
data quality towards 19157 compliance. This will be conducted in the context of the long-term international
governance for the Metafor CIM.

WP430 Encoding of Commentary metadata [STFC, UREAD, DWD]
In order for Commentary metadata to be exchanged, a mechanism must be defined to encode it in a
machine-readable digital form. There are many possible alternatives, which may be suited to different situations.
This task, in consultation with other work packages (notably WP500, WP600 and WP700), will define means for
encoding Commentary metadata.
XML is a likely candidate for a suitable encoding. XML encodings are already defined for the ISO standards, and
these can be adopted and specialized where required. Furthermore, XML schemas can be generated directly
from the UML model defined in WP3100. This is one of the benefits of a model driven approach.
An alternative to XML is RDF (itself an XML dialect), which is capable of more precisely encoding the semantic
links between information classes. RDF may be more suitable than XML for a “linked-data” approach to
metadata, enabling the generation of powerful end-user tools. This task will work alongside tasks in WP700 in
order to evaluate the benefits of an RDF approach and if these are justified, develop encoding rules for UML to
RDF.
This task will also investigate the suitability of encoding Commentary metadata in NetCDF files as structured
attributes. Although this is a less rich encoding than XML or RDF, it allows the preservation of Commentary
metadata in the original data files. This may not always be desirable in cases where, for example, parts of the
Commentary metadata change but the data itself remains unchanged. Nevertheless, it may be beneficial to
encode at least those parts of the mandatory, Commentary metadata which are likely to remain stable (such as
e.g. those of the category “provenance”) in this form for archival purposes. This task will collaborate with both
WP600 (“Impact on Archives”) and WP700.
The output from this task will be one or more defined encodings of Commentary metadata, it will document any
new encoding rules and provide examples of use. One of these encodings will be used in WPs 600 and 700 to
enable the collection of Commentary metadata from users via applications developed to meet the use cases
described.

Person-Months per Participant
 

Participant number 10 Participant short name 11 Person-months per participant

1 UREAD 2.00

3 STFC 9.00
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Person-Months per Participant
 

Participant number 10 Participant short name 11 Person-months per participant

4 DWD 8.00

9 UK Met Office 1.00

Total 20.00

List of deliverables
 

Delive-
rable
Number
61

Deliverable Title

Lead
benefi-
ciary
number

Estimated
indicative
person-
months

Nature 62

Dissemi-
nation
level 63

Delivery date 64

D400.1 Conceptual data model for
Commentary metadata 3 7.00 R PU 9

D400.2 Recommendations for changes to
Metafor CIM to incorporate ISO19157 3 1.00 R PU 9

D400.3
Concrete encodings of Commentary
metadata (e.g. XML schema),
encoding rules and examples of use

3 3.00 R PU 9

Total 11.00

Description of deliverables

D400.1) Conceptual data model for Commentary metadata: [month 9]

D400.2) Recommendations for changes to Metafor CIM to incorporate ISO19157: [month 9]

D400.3) Concrete encodings of Commentary metadata (e.g. XML schema), encoding rules and examples of use:
[month 9]

Schedule of relevant Milestones
 

Milestone
number 59 Milestone name

Lead
benefi-
ciary
number

Delivery
date from
Annex I 60

Comments

MS2 CHARMe data model defined 3 6

This allows software
development to proceed
and triggers the start
of all the technical
WPs. Subsequent
modifications may be
allowed but carefully
version-controlled
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Project Number 1 312641 Project Acronym 2 CHARMe

One form per Work Package

Work package number 53 WP500 Type of activity 54 RTD

Work package title CHARMe Software Engineering

Start month 3

End month 18

Lead beneficiary number 55 7

Objectives

This Work Package will provide the software requirements, specification and implementation required to deliver
CHARMe usage to the user community. This activity is pivotal to overall delivery of CHARMe as it provides
the outside world with the vehicle by which CHARMe can be used. Work Package 500 takes as its inputs the
needs of the community (Work Package 300) and a definition of CHARMe Metadata (Work Package 400). Work
Package 700, which provides exemplars of CHARMe usage, will feed back “best practice” into Work Package
500 for the benefit of users in the outside world on delivery of CHARMe.

Work Package 500 will ultimately provide the following –
1. An operational CHARMe Node
2. Provision of the means for others to develop a CHARMe Node, in other words provision of a CHARMe Node
Tools & Technology Stack
3. A series of ancillary value-add components to the CHARMe Node.

We split the effort towards delivering Work Package 4, into the following tasks –

• WP510 will undertake the software requirements of 1. and 2.
• WP520 will undertake the software specification of 1. and 2.
• WP530 will undertake the software development of 1. and 2.
• WP540 STFC will develop a parallel CHARMe Node implementation to integrate with the software
infrastructure for the Earth System Grid Federation. This will enable interoperation between ESGF and the
CHARMe Node.

Description of work and role of partners

WP510 : Software requirements for a CHARMe Node & associated development stack

The vehicles we propose for ultimately realising the technical provision of CHARMe to the outside world are
two-fold. Firstly, an operational CHARMe Node will be delivered. Secondly, provision of the means for others to
develop their own CHARMe Nodes, and consequently the provision for development of a CHARMe System, a
CHARMe Node Tools & Technology Stack, will be delivered. The technical delivery of this provision undergoes
three stages, the first being the expressing of their software requirements (WP510).
Given the output of WP300, namely a normalised set of needs for CHARMe as expressed by the targeted user
community, Work Package 510 is tasked with specifying the software requirements satisfying those use needs.
These software requirements, therefore, represent the technical expectations aimed at satisfying underlying user
needs.
Similarly, the output of Work Package 400, the definition of a CHARMe Metamodel and which itself observes
user needs but in the context of developing a language allowing users to fully express Character, must be
absorbed in a form expressing its technical provision for users. The provision of CHARMe to the outside world
must be able to fully recognise the CHARMe Metamodel, and practically deal with all manipulations of the
language by user and system; this must include practical considerations for CHARMe, such as availability of its
provision, maintenance and reliability.
The deliverable of Work Package 510 will take the form of a Software Requirements Document, containing a
Software Requirements Baseline and reasoning used to arrive at the baseline including traceability to Work
Package 510 inputs and consortium experience. Towards delivery of a Software Requirements Document (SRD)
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for a CHARMe Node and the CHARMe Node Tools & Technology Stack, we observe widely accepted best
practice in software requirements, such as ECSS standard E-ST-10-06C and IEEE 830 which distil best practice
and criteria for software requirements. We will also apply software requirements experience and “Best Practice”
derived from other projects, such as via system engineering activity in the Sea Level CCI (ESA) project.

WP520 : Software specification for a CHARMe Node & associated development stack

Following delivery of the technical expectations for an operational CHARMe Node and provision of a CHARMe
Node Tools & Technology Stack (WP510), a specification must ensue describing how such expectations will be
entirely satisfied. Care must be taken not only in architectural design of the single operational CHARMe Node,
but also its provisioned role within a multi CHARMe Node environment namely a CHARMe System. Equally, the
specification of a CHARMe Node Tools & Technology Stack must similarly meet all earlier elicited expectations
(WP510).
Towards arriving at delivery of the Software Specification Document for WP520, a number of activities must
ensue. A reasoning towards further appropriate standards tuned to the specific CHARMe development task
at hand will take place, including adoption of UML (ISO/IEC 19505) and use of the UML Profile mechanism
to tightly define a UML tailored specifically for CHARMe development via formal modification of the UML
metalanguage; the resulting CHARMe UML Profile will form the common modelling language across WP500
participants and ease communication with Work Packages 400, 600 and 700 where needed.
ISO/IEC 42010:2007 will be adopted for architectural description of the CHARMe Node and consequently its
provisioning within a CHARMe System. This activity will include a separation of concerns, based on a reasoned
and defined “Viewpoints” catalogue fully expressing our reasoned portfolio of architectural CHARMe concerns.
Collectively, the CHARMe specifications associated with each Viewpoint fully express our CHARMe interests,
and must be traceable to, and indeed satisfy, all requirements as defined in the Software Requirements
Document (SRD) delivered earlier by WP510.

WP530 : Implementation for a CHARMe Node & associated development stack

Following the software specification of a CHARMe Node and the provision of a CHARMe Node Tools &
Technology Stack, Work Package WP530 is tasked with their implementation. To that end, we will deliver a
validated operational CHARMe Node and the CHARMe Node Tools & Technology Stack to offer the means
by which others can develop a multi CHARMe Node system. We will formally tailor ECSS standards for the
delivery of these two specific offerings, so allowing for formalisation of development through appropriate usage
of configuration management, development risk management and apt use of chosen development methodology.
The delivered CHARMe Node will be validated against a prior agreed validation plan, and against the software
requirements baseline earlier delivered via WP510. Our validation of the CHARMe Node Tools & Technology
Stack is enacted via our usage of the packaged tools in delivery of the operational CHARMe Node, and again
through satisfaction of the earlier defined software requirements baseline through WP510, together with its
usage through the WP700 exemplars.

WP540 : Earth System Grid Federation CHARMe Plugin

This task will develop a plugin for the ESGF software infrastructure implementing the interfaces for the CHARMe
node: harvest and feed, data entry and search. The development of an independent implementation will also
enable mutual validation of the two systems and the demonstration of federated metadata harvest for CHARMe.
The Earth System Grid Federation is a globally distributed software infrastructure deployed in the first instance to
support access to the data archive for CMIP5, the Coupled Model Intercomparison Project, Phase 5. Integration
with ESGF will enable potential linkage with a number of activities planned or already underway to exploit ESGF
infrastructure to deploy other climate model and observational datasets. This task links with WP630 in which an
ESGF node will be deployed with the CHARMe plugin and WP710 which will build on and extend the facetted
search capability provided in ESGF to suit the requirements for CHARMe.

Person-Months per Participant
 

Participant number 10 Participant short name 11 Person-months per participant

3 STFC 7.00

7 Logica 34.00
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Person-Months per Participant
 

Participant number 10 Participant short name 11 Person-months per participant

9 UK Met Office 1.00

Total 42.00

List of deliverables
 

Delive-
rable
Number
61

Deliverable Title

Lead
benefi-
ciary
number

Estimated
indicative
person-
months

Nature 62

Dissemi-
nation
level 63

Delivery date 64

D500.1 Software Requirements Document 7 6.00 R PP 6

D500.2 Software Specification Document 7 12.00 R PP 12

D500.3
Validated operational CHARMe
Node and CHARMe Node Tools and
Technology Stack

7 16.00 P PU 18

D500.4 Implementation of CHARMe plugin
for ESGF 7 8.00 P PU 18

Total 42.00

Description of deliverables

D500.1) Software Requirements Document: Software Requirements Document (SRD) for CHARMe Node and
CHARMe Node Tools & Technology Stack [month 6]

D500.2) Software Specification Document: Software Specification Document (SSD) for CHARMe Node and
CHARMe Node Tools & Technology Stack [month 12]

D500.3) Validated operational CHARMe Node and CHARMe Node Tools and Technology Stack: Validated
operational CHARMe Node and CHARMe Node Tools & Technology Stack. [month 18]

D500.4) Implementation of CHARMe plugin for ESGF: Implementation of CHARMe plug in for the Earth System
Grid Federation [month 18]

Schedule of relevant Milestones
 

Milestone
number 59 Milestone name

Lead
benefi-
ciary
number

Delivery
date from
Annex I 60

Comments

MS4 Software requirements complete for
CHARMe Node Tools and Technology Stack 7 6

MS5 Software specification complete for CHARMe
Node Tools and Technology Stack 7 12

MS6 Completed implementation and validation of
CHARMe Node Tools and Technology Stack 7 18
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Project Number 1 312641 Project Acronym 2 CHARMe

One form per Work Package

Work package number 53 WP600 Type of activity 54 RTD

Work package title Implementation in archives

Start month 3

End month 24

Lead beneficiary number 55 5

Objectives

The aim of this work package is to implement the CHARMe procedures in archives held by consortium
members. This will happen in parallel with the development of the CHARMe system software in WP500, so that
results of testing can be fed back into the development process. This is achieved in the first task, WP610.

It will also be ensured that the CHARMe system is aligned with ESA’s LTDP program: WP620.

To enable integration with international climate data infrastructure, an ESGF (Earth System Grid Federation)
Node will be deployed at one of the project partners sites, enabled for CHARMe metadata WP630.

Finally the impact of adopting CHARMe procedures in archives can be assessed: WP640.

Description of work and role of partners

WP610: Implementation of CHARMe processes in existing archives [ECMWF, DWD, Infoterra Ltd, KNMI]
DWD will demonstrate the feasibility of the developed CHARMe approach by adopting the CHARMe procedures
into its existing operational CM SAF data centre. This is an example of an operational climate data provider and
planned GMES climate service. Much Commentary metadata exists for CM SAF products and is available in
documentation and web pages, but is not accessible in one place or via an access tool. This WP will take this
information and populate the CHARMe repository using the tools developed in WP500.
This approach will be extended to additional in-situ data archives hosted at DWD (e.g. the Global Precipitation
Climatology Centre).
ECMWF will also demonstrate the feasibility of the developed CHARMe approach by adopting the CHARMe
concepts in the way the ERA-CLIM dataset archives are being made available to users.
Over the years, ECMWF has developed a service oriented infrastructure to provide access to its archived
data. Users can retrieve, transform and plot data on-demand. This infrastructure will be scaled up to meet the
ERA-CLIM data access requirements emerging from the procedures put in place within CHARMe by adding
extra disks and server capabilities. The ERA-CLIM reanalysis project will produce around one petabyte of
data. In order to cater for this large volume and provide users with acceptable response times, popular parts
of this dataset will have to be cached and compute resources will have to be made available, The Observation
Feedback Archive (including raw input observations, observational departures, events, uncertainty estimates,
etc.), covering more than a century of observational dataset, will be made available online, with interactive and
user-friendly web-based access. As for the reanalysis fields themselves, only the most popular fraction will be
kept in the cache, and this fraction will evolve (in content and possibly size) throughout the project duration as a
function of the growing demand emerging. Substantial hardware will have to be procured as part of this project to
fulfill these requirements.

One of the core objectives of the CHARMe system is to enable users to find Commentary metadata associated
with a particular instrument or dataset. In particular this would enable the GMES Sentinel data stream to be
useful to the widest range of expert and non-expert users. With this aim, Infoterra Ltd will generate quality
commentary metadata for dense time series of LAI and fAPAR ECVs derived from a 9 year archive of full
resolution (300m) MERIS data. The time series of LAI and fAPAR ECVs, based on different algorithmic
approaches, would be made available to the international community via the CEOS Land Product Validation
(LPV) intercomparison site (e.g. http://lpvs.gsfc.nasa.gov/lai_intercomp.php) in the context of the LAI, fAPAR and
Phenology Focus Groups. In addition, new context metadata would be generated through time series variability
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and signal to noise ratio analysis. This context metadata would be added to the CHARMe repository using the
CHARMe libraries. With the advent of operations of both Sentinel 3 and Sentinel 2, this metadata would supply a
baseline for comparison with LAI and fAPAR ECVs derived from OLCI and MSI data, demonstrating access via
the CHARMe tools to both the CEOS LPV in-situ monitoring and archive derived time series quality metadata.

The same approach will be applied also to the AATSR dataset, where diverse Commentary metadata already
exist, for instance error characterizations, post-launch calibration and journal articles. This supporting information
is not readily searchable and accessible when looking for the satellite dataset itself because much of it is held at
other institutions. For this dataset, Infoterra Ltd will
• gather related documentation, using the CHARMe Commentary metadata scope (section 1.1) and LTDP
Dataset Definition Document as references for what information should be collected,
• use the CHARMe tool to link to relevant scientific and technical publications , and
• communicate the results(populated repository) to ESA and other providers of the AATSR dataset. This activity
will inform the requirements for an operational system for Character metadata for the Sentinel data stream

KNMI will apply CHARMe processes to their archive. The European Climate Assessment and Dataset (ECA&D)
is maintained by KNMI and contains over 25,000 public and non-public time series of ECVs at nearly 5,000
stations in Europe and the North African coast. From these data gridded products and a large number of climate
indices are derived.

WP620: How to align CHARMe system with SAFE [Infoterra, STFC]
Review SAFE in context with CHARMe
The existence of many diverse, heterogeneous EO datasets creates an issue in terms of the management of
historical archives and the need to ensure the long-term preservation and accessibility of EO datasets. In order
to address this issue, ESA proposed a standardised format for preserving datasets, known as the Standard
Archive Format for Europe (SAFE) (http://earth.esa.int/SAFE). SAFE conforms to the ISO 14721:2003 OAIS
(Open Archival Information System) reference model and the CCSDS/ISO XFDU (XML Formatted Data Unit)
packaging format. SAFE/XFDU defines the packaging of data and metadata into a single package to facilitate
information transfer, archiving and long-term data preservation. The SAFE manifest is an XML document in
XFDU format that provides a “table of contents”, detailing all the metadata and data stored within the information
package.

The SAFE Core specification can be specialised for different missions and instrument sensors and detailed
SAFE schema have been created for ESA’s ERS and ENVISAT missions as well as a number of Third Party
Missions (TPM’s) (JERS, LANDSAT, MOS, NOAA, SEASTAR, SPOT and TERRA/AQUA).

Determine role of CHARMe within SAFE
In the context of WP620 we shall examine the inclusion of the CHARMe commentary metadata within the SAFE
schema. This could either be implemented by extending the SAFE Core specification at the abstract level or,
more likely, by extending the SAFE specialisations for particular missions and sensors. With the latter approach,
the CHARMe commentary metadata could be applied to dataset series as appropriate. Therefore, we would
need to identify the relevant dataset series that are SAFE compliant and extend the SAFE schema to include
the CHARMe commentary metadata. This activity would need to be undertaken in consultation with ESA, who
is responsible for the SAFE specification. We shall also consider dataset series that are not available in SAFE
format, for example in-situ measurements, and this suggests a twin-track approach shall be necessary for SAFE
and non-SAFE compliant dataset series respectively.

Review LTDP in context with CHARMe
SAFE supports the long-term preservation of EO datasets and this broader context has been addressed by
ESA’s Long-Term Data Preservation (LTDP) programme, which provides a cooperative framework intended
to “preserve the European, and Canadian, EO space data set for an unlimited time-span” and to “ensure and
facilitate the accessibility and usability of the preserved data sets”. The LTDP framework has identified 8 themes
for which guiding principles and key guidelines have been produced, as detailed in the European LTDP Common
Guidelines. Guideline 1.2 specifies the adoption of a common standard archive format for Archived Information
Packages (AIP’s), for example SAFE.

Determine role of CHARMe within LTDP
The LTDP programme emphasises that long-term data preservation is not solely a matter of preserving the
data as files on tape or disk; it is also about preserving the knowledge about this data. This means preserving
the relevant metadata, documentation about the data format(s) and also the software required to reprocess
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this data. In this context, preserving the CHARMe commentary metadata is a key requirement to ensure that
the knowledge is fully preserved and so fits in nicely with the LTDP programme. ESA currently has an ITT to
examine how the LTDP guidelines can be updated to reflect the need to preserve quality-related information and
this activity might be extended to also include CHARMe commentary metadata.

WP630 Deployment of CHARMe-enabled ESGF Node [STFC]

In this task, an ESGF (Earth System Grid Federation) Node will be deployed at one of the project partners sites
together with enhancements to support CHARMe metadata entry and discovery as described in WP540. The
Node is a key component in the ESGF infrastructure. It enables datasets to be discovered and accessed across
a federated infrastructure of linked Nodes. Deploying a CHARMe-enabled Node will allow the dissemination and
exploitation of the CHARMe project outputs across a much wider community.

WP640: Assessment on the impact on current archives from adopting proposed software/standards/working
practice [ECMWF, Infoterra]

The aim of this task will be to determine the total likely implementation and operational running costs of the
CHARMe system. A clear distinction will be made between capital expenditures (CAPEX) covering the cost of
the implementation of the system and operational expenditure (OPEX) detailing the ongoing cost for running the
system.
Throughout the project and as user demands for accessing ERA-CLIM products grow, the impact of adopting the
CHARMe practice on the size and responsiveness of the archive will be monitored. In particular, the popularity
(in terms of data access) of the various metadata components of the ERA-CLIM archive will be scrutinized,
limitations and shortcomings (if any) in retrieving and extracting metadata from the archive will be identified and
documented, and a roadmap to overcome these limitations will be established.
The impact of implementing CHARMe within the ESA archives managed by Infoterra Ltd in Farnborough will also
be assessed.
In addition to the economic aspects of implementing CHARMe, non-economic benefits will also be assessed.
These will include an assessment of the societal benefits accruing to society as a whole due to improved access
to climate data and improving the confidence levels associated with the use of the data by third parties.

Person-Months per Participant
 

Participant number 10 Participant short name 11 Person-months per participant

2 Infoterra 12.40

3 STFC 5.00

4 DWD 8.00

5 ECMWF 15.00

6 KNMI 5.00

Total 45.40

List of deliverables
 

Delive-
rable
Number
61

Deliverable Title

Lead
benefi-
ciary
number

Estimated
indicative
person-
months

Nature 62

Dissemi-
nation
level 63

Delivery date 64

D600.1 Implementation in archives 5 28.00 P PU 22

D600.2 Alignment of CHARMe with SAFE 2 8.00 R PU 12

D600.3 Deployment of CHARMe-enabled
ESGF node 3 3.00 P PU 22
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List of deliverables
 

Delive-
rable
Number
61

Deliverable Title

Lead
benefi-
ciary
number

Estimated
indicative
person-
months

Nature 62

Dissemi-
nation
level 63

Delivery date 64

D600.4 Assessment of impact on current
archives 5 6.00 R PU 22

Total 45.00

Description of deliverables

D600.1) Implementation in archives: [month 22]

D600.2) Alignment of CHARMe with SAFE: [month 12]

D600.3) Deployment of CHARMe-enabled ESGF node: [month 22]

D600.4) Assessment of impact on current archives: [month 22]

Schedule of relevant Milestones
 

Milestone
number 59 Milestone name

Lead
benefi-
ciary
number

Delivery
date from
Annex I 60

Comments

MS7 Implementation in archives 2 20
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Project Number 1 312641 Project Acronym 2 CHARMe

One form per Work Package

Work package number 53 WP700 Type of activity 54 RTD

Work package title Application to Climate Services

Start month 7

End month 24

Lead beneficiary number 55 1

Objectives

The purpose of this WP is to show the applicability of the CHARMe concept to scientific use cases, with
particular relevance to existing and planned GMES core service products, and other climate services:

• WP710 will build a sophisticated “faceted search” facility to allow users to discover climate datasets that meet
their needs by progressively filtering large CHARMe metadata holdings in a flexible manner;
• WP720 will develop a “significant events” viewer to support climate data reanalysis activities;
• WP730 will develop an tool for inter-comparing diverse climate datasets (including historic observations,
climate reanalyses and climate forecasts), showcasing the value of CHARMe metadata in the intercomparison
process;
• WP740 will develop advanced capabilities, specifically the use of dynamic data visualization techniques for
generating and browsing fine-grained Commentary metadata.

This work package will build on the technical development in work packages 500 and 600. The outcomes will
feed into work package 800, Outreach, in which the tools developed will be presented to scientists in order to
showcase the value of the CHARMe approach in a manner that is relevant to them. The specific use cases
herein are only a subset of the many possible scientific applications that could be envisaged with follow-on
projects.

Description of work and role of partners

In all cases below, the validity and usefulness of the tools will be ensured through regular feedback from
potential end-users in the scientific community. This will occur both through Outreach activities (e.g. workshops)
and through informal communication with colleagues at the relevant institutes. The consortium is particularly
well-placed to take advantage of this network of existing contacts.

WP 710: Faceted search facility for CHARMemetadata [STFC, UREAD]
One of the core objectives of the CHARMe system is to enable users to find Commentary metadata associated
with a particular instrument or dataset. There are many ways in which search can be enabled, but many
methods do not scale well to large varieties of metadata holdings. Faceted search (see section 1.2) is one
strategy for enabling complex searches to be performed in a user-friendly fashion. Users can drill down
step-by-step through large metadata stores by filtering on categories such as data policy, assimilated datasets,
status of validation activities and error characterization until they arrive at a manageable number of search
results. This development is expected to be of particular use to future climate services.
The output of this activity will be a prototype faceted search facility, available on the web and built upon the
CHARMe metadata repository (built in WP500 and populated in WP600). This will be based upon a similar
successful facility deployed for the Earth System Grid Federation (using Apache SOLR).

WP 720: Visualising significant events in the ERA-Clim timeseries [ECMWF]
One of the products of the ERA-CLIM reanalysis project is the 100 years Observation Feedback Archive
which contains all the earth observations processed by the reanalysis, as well as, for each of them, feedback
information generated by the data assimilation system. This information will be complemented with a database
of significant events, such as volcanic eruptions, the launch of new satellites or El Nino phases. A web-based
graphical tool will be developed that will allow users to interactively browse and visualise time series of
feedback data with their associated events. This would allow users to become more familiar with the variety
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of observations that feed into the reanalysis, and to determine whether the variability and features seen in the
dataset were likely to be artefacts of the measurement or processing steps, or real changes in the environment.
ECMWF will develop the visualisation tool and implement it on the ECMWF Data Server. The tool will be
accessible via the internet. The underlying external events database will be developed, populated, and
maintained by ECMWF. All significant events and feedback data will be made available to the CHARMe feed,
following specifications established under WP500.

WP 730 Intercomparison of diverse climate datasets [UREAD, DWD, KNMI, SIH]
The intercomparison of datasets is a cornerstone of climate science. The CHARMe system is designed to
facilitate the intercomparison of data and metadata from different observing systems and data providers. This
work package will validate the CHARMe approach for intercomparison tasks. A fully-featured intercomparison
tool is beyond the scope of this project, but a more limited tool, populated with real data and metadata, will be
sufficient to prove the concept and pave the way for more sophisticated approaches in future full-fledged climate
services.
A simple web-based tool will be developed that allows side-by-side visual comparison of datasets. The user will
select one or more datasets from a CHARMe search interface (e.g. the faceted search developed in WP710).
A visualization of the dataset will be generated, with the CHARMe metadata displayed alongside. The interface
will allow the user to search for other datasets based upon the CHARMe metadata (e.g. datasets that were
inputs to the original dataset, or measurements of the same physical quantity from independent datasets). Both
datasets will be displayed side-by-side, allowing direct comparison of both the data and the associated CHARMe
metadata.
This tool requires access to both metadata (from the CHARMe repository) and data. We will use real datasets of
historical observations provided by DWD (precipitation, cloud properties, radiation, atmospheric water vapour),
KNMI (time series of Essential Climate Variables at nearly 5,000 stations in Europe and the North African coast,
from the European Climate Assessment and Dataset archive) and SIH (precipitation, temperature relative
humidity, atmospheric pressure, in collaboration with HNMS and NOA). Climate model forecast data from the
CMIP5 activity will be available via the Earth System Grid.
The tool will be based upon existing tools developed at UREAD within the MashMyData project, reducing the
development effort required in this project.

WP740: Advanced user interfaces and fine-grained Commentary [UREAD, ITUK, STFC]
A key feature of the CHARMe system built in WP500 will be the ability for other users to build their own
extensions and applications on top of the core system. This work package will explore extensions to the basic
CHARMe user interfaces to enable a specific advanced use case: the attachment of Commentary metadata
to subsets of datasets. For many applications it is very useful to be able to provide metadata about specific
geographic regions, time windows or even specific pixels within a dataset (for example recording instances of
poor data quality, inaccurate pixel classification or effects of cirrus cloud and sun-glint).

Tasks will include:
• Extending and specializing the CHARMe metadata model to permit the attachment of Commentary metadata
to subsets of datasets. It is anticipated that this project will only have resources to solve this complex issue
partially; further research will be required to address this fully.
• Extension of the BlogMyData prototype (see section 1.2) to provide a user interface for users to browse and
create simple Commentary metadata attached to geographic regions, time windows and pixels. Users will be
able to visualize gridded datasets dynamically in a “Google Maps-like” fashion (with panning and zooming) and,
upon discovering a feature of interest, users will be able to create free-text comments about that feature. The
comments will be saved in the CHARMe repository and associated with the particular subset of the dataset. The
same user interface will then be used to browse the relevant entries in the repository, allowing different users to
discover previously-entered comments.

Person-Months per Participant
 

Participant number 10 Participant short name 11 Person-months per participant

1 UREAD 20.00

2 Infoterra 2.00

3 STFC 7.00
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Person-Months per Participant
 

Participant number 10 Participant short name 11 Person-months per participant

4 DWD 7.00

5 ECMWF 6.00

6 KNMI 5.00

8 SIH 4.00

Total 51.00

List of deliverables
 

Delive-
rable
Number
61

Deliverable Title

Lead
benefi-
ciary
number

Estimated
indicative
person-
months

Nature 62

Dissemi-
nation
level 63

Delivery date 64

D700.1 Initial report on tool development 1 1.00 R PU 12

D700.2 Prototype faceted search tool 3 8.00 P PU 18

D700.3 Significant events navigation tool 5 6.00 P PU 24

D700.4 Intercomparison tool 1 24.00 P PU 24

D700.5 Prototype tool for fine-grained
Commentary 1 12.00 P PU 24

Total 51.00

Description of deliverables

D700.1) Initial report on tool development: [month 12]

D700.2) Prototype faceted search tool: [month 18]

D700.3) Significant events navigation tool: [month 24]

D700.4) Intercomparison tool: [month 24]

D700.5) Prototype tool for fine-grained Commentary: [month 24]

Schedule of relevant Milestones
 

Milestone
number 59 Milestone name

Lead
benefi-
ciary
number

Delivery
date from
Annex I 60

Comments

MS8 Scientific Implementations Complete 1 22 Reports on individual
implementation activities.
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Project Number 1 312641 Project Acronym 2 CHARMe

One form per Work Package

Work package number 53 WP800 Type of activity 54 OTHER

Work package title Outreach and Application

Start month 1

End month 24

Lead beneficiary number 55 9

Objectives

• To disseminate the progress results at European and international level
• To disseminate the project results to interested parties and key end-users of climate data such as research
institutions, competent authorities, policy makers, researchers, environmental scientists, IT scientists

Undertake activities to publicise the work conducted in this project at three distinct levels:
• WP810: Develop a communication strategy to disseminate key findings and periodic updates to user
communities
• WP820: Create website and web portal to disseminate information from WP700
• WP830: Within Europe (e.g. scientific community, INSPIRE, FP7-GMES projects (ERA-CLIM, EURO4M and
ECLISE), SEIS and others)
• WP840: Dissemination outside of Europe (e.g. GEO, GCOS/GTOS/GOOS, WMO IPCC, CEOS, US science
community and others)

Description of work and role of partners

With the emergence of GMES Climate Services and the public's growing interest in climate, we anticipate an
even larger and more diverse set of users of reanalysis data. In addition, the number and variety of products will
increase. To serve these users and products requires an efficient user support system based on good product
documentation and highly qualified technical staff.

This work package includes the dissemination of the project, informing key relevant parties on the results of the
research activities undertaken in both the IT and environmental part of the project. The target group includes
those that produce, use or deal with climate datasets, scientists of various disciplines, policy makers, even the
general public. The outcomes of the project will be disseminated at European and international Level, as climate
change is a global phenomenon that is affected by activities worldwide. Special emphasis of course will be given
to end-users of climate data (scientists & agencies), for whom the use of reliable data is of utmost importance.

WP810: Communication Strategy Plan
Develop the Communication Strategy Plan with version 1 to be delivered early on in the project with subsequent
iterations as the project proceeds. Within this document, the partners involved will be designated specific tasks
related to their area of involvement climate change and geographical location. A proactive approach will be
adopted with representation of CHARMe through all relevant channels backed up by the publicity material to be
developed.

Key relevant stakeholders and users will be identified, in order to select the most suitable disseminations means.
The Communication Strategy will be the core guidance documents used by the consortium in order to ensure the
widest possible dissemination. In the strategy, performance indicators will be foreseen, with which the impact of
the strategy will be assessed.

WP820: Development of website and webportal
A project website will be developed at an early stage, which will provide updated information to interested
parties. It will contain the majority of the project’s deliverables and it will also have a restricted access part for the
partners, where internal project documentation will be circulated. Together with the website a web portal will be
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also developed to disseminate science applications from WP700 which will include two additional dissemination
web tools with different functionalities:
• A blog / diary tool so that stakeholders can be informed on a periodic (e.g. day to day) basis on project
progress or relevant news and information
• A forum tool so that stakeholder can interact with the project partners and with each other in topics relevant to
the CHARMe project

WP830: Communication and dissemination (Europe)

This work package will focus on developing appropriate dissemination material to key stakeholders. The material
and stakeholders will be identified in the first place by the communication strategy, to reviewed and updated
following the mid-term workshop.

Within Europe, the key stakeholders will include, but not be limited to, the existing GMES service users, FP7
GMES related projects (MACC-II, MyOcean-II, GEO-LAND-II, ERA-CLIM, EURO4M, ECLISE, CORE-CLIMAX,
Carbones, Monarch-A, Ice2Sea and Cryoland), the ESA Climate Change Initiative, SEIS and INSPIRE.

Dissemination Material
Leaflets and brochures will be developed and distributed to identified actors with information on the project
activities and the results derived in the various phases of the project. An electronic newsletter will also be
developed and will be distributed via a mailing list that will have been developed for this purpose and will be
included in the portal. In total 4 newsletters will be developed.

Workshop
The project partners will organize two workshops with identified end-users of the climate datasets (both
observational and gridded model) which are in an early group of maturity to benefit from CHARMe. The
workshop will include consultations on the CHARMe metadata model, its current content and future
development. The Workshops will also have a wider application, presenting the project and its results to a more
general science and user community who may benefit from CHARMe in the future. Invitees to the first workshop
are likely to come from Europe. Invitations to the second workshop will be extended further to include a range of
key stakeholders outside Europe (see below) and will link with relevant GEOSS Infrastructure strategic targets
on Earth Data Sets (IN-02).

WP840: Communication and dissemination (global)

International stakeholders will include, but not be limited to, GEO and the Societal Benefit Areas, CEOS WG on
Climate, WMO IPCC / CMIP5 and WCRP, GCOS, GOOS, GTOS. Attention will be paid to engaging with African
projects and initiatives, in particular AMESD, SAGA-EO and MESA. The presence of the Rockfeller Institute on
the advisory committee will be important in establishing links to other projects in the developing world that may
not be experienced users of climate data.

Link with NOAA

The UREAD postdoc will spend a significant amount of time (on the order of a month) at NOAA to gather
information for WP300 (user requirements), drawing on NOAA's significant experience in this field as both data
provider and data user. This would identify relevant activities on which we could collaborate and the gaps that
remain currently unfulfilled. This would occur in the first 5 months of the project; our contact at NOAA is John J.
Bates, head of the Remote Sensing and Applications section of NCDC, who has provided a letter of support for
this link (appended to DoW part B).

We would then intend to repeat the visit in the second year of the project, when the CHARMe system has
been built and implemented in the consortium's archives, and science applications are underway (WP7000).
In particular we intend to collaborate with NOAA on WP740 exploring future applications and tools based on
the CHARMe system. A core objective of the CHARMe project is to build a system that users can write their
own applications for, which are tailored to their needs. By spending time at NOAA and exploring the tools that
NOAA's scientists require, we can look forward to future collaborations and knowledge sharing, that build on the
investment in the CHARMe system.

Link with JRC
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Issues of trans-Atlantic collaboration are well-covered by aspects of the institutional work programme of the JRC
group led by Mark Dowell. Mark Dowell has invited a member of the consortium (most likely from UREAD) to
be seconded to the JRC for 4 weeks of the project to work with JRC on specific issues related to ensuring that
CHARMe is implemented in a way to involve the wider international community.

Person-Months per Participant
 

Participant number 10 Participant short name 11 Person-months per participant

1 UREAD 2.00

2 Infoterra 2.90

3 STFC 0.00

4 DWD 1.00

6 KNMI 2.00

8 SIH 2.00

9 UK Met Office 6.00

Total 15.90

List of deliverables
 

Delive-
rable
Number
61

Deliverable Title

Lead
benefi-
ciary
number

Estimated
indicative
person-
months

Nature 62

Dissemi-
nation
level 63

Delivery date 64

D800.1 First version of Communication
Strategy 9 1.00 R PP 3

D800.2 First version of website 9 3.00 O PU 3

D800.3 Workshop report 9 1.00 R PU 4

D800.4 First newsletter 9 0.50 O PU 6

D800.5 First leaflets and brochures 9 0.50 O PU 6

D800.6 Second newsletter 9 0.50 O PU 12

D800.7 Revised leaflets and brochures 9 0.50 O PU 12

D800.8 Revised version of Communication
Strategy 9 1.00 R PU 14

D800.9 Second version of website 9 2.00 O PU 18

D800.10 Third newsletter 9 0.50 O PU 18

D800.11 Revised leaflets and brochures 9 0.50 O PU 18

D800.12 Final Report 9 2.00 R PU 24

D800.13 Fourth newsletter 9 0.50 O PU 24

D800.14 Revised leaflets and brochures 9 0.50 O PU 24

Total 14.00

Description of deliverables
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D800.1) First version of Communication Strategy: [month 3]

D800.2) First version of website: [month 3]

D800.3) Workshop report: Brief report on workshop outputs to act as inputs to User Requirements document
[month 4]

D800.4) First newsletter: Electronic newsletters to be produced quarterly throughout the project [month 6]

D800.5) First leaflets and brochures: Leaflets and brochures to be produced quarterly throughout the project
[month 6]

D800.6) Second newsletter: Electronic newsletters to be produced quarterly throughout the project [month 12]

D800.7) Revised leaflets and brochures: Leaflets and brochures to be produced quarterly throughout the project
[month 12]

D800.8) Revised version of Communication Strategy: [month 14]

D800.9) Second version of website: [month 18]

D800.10) Third newsletter: Electronic newsletters to be produced quarterly throughout the project [month 18]

D800.11) Revised leaflets and brochures: Leaflets and brochures to be produced quarterly throughout the
project [month 18]

D800.12) Final Report: Incorporating report on final workshop. [month 24]

D800.13) Fourth newsletter: Electronic newsletters to be produced quarterly throughout the project [month 24]

D800.14) Revised leaflets and brochures: Leaflets and brochures to be produced quarterly throughout the
project [month 24]

Schedule of relevant Milestones
 

Milestone
number 59 Milestone name

Lead
benefi-
ciary
number

Delivery
date from
Annex I 60

Comments

MS9 Stakeholder workshop 9 4

MS10 Project completion report 9 24
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List and Schedule of Milestones

Milestone
number 59 Milestone name WP number 53 Lead benefi-

ciary number
Delivery date
from Annex I 60 Comments

MS1
Baseline
requirements
established

WP300 1 3
To be compiled following
workshop and then revised
during the rest of this WP

MS2 CHARMe data model
defined WP400 3 6

This allows software
development to proceed
and triggers the start of
all the technical WPs.
Subsequent modifications
may be allowed but
carefully version-controlled

MS4

Software
requirements
complete for
CHARMe Node
Tools and
Technology Stack

WP500 7 6

MS5

Software
specification
complete for
CHARMe Node
Tools and
Technology Stack

WP500 7 12

MS6

Completed
implementation
and validation
of CHARMe
Node Tools and
Technology Stack

WP500 7 18

MS7 Implementation in
archives WP600 2 20

MS8
Scientific
Implementations
Complete

WP700 1 22 Reports on individual
implementation activities.

MS9 Stakeholder
workshop WP800 9 4

MS10 Project completion
report WP800 9 24
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Tentative schedule of Project Reviews

Review
number 65

Tentative
timing

Planned venue
of review Comments, if any

RV 1 12 Reading To be scheduled in coordination with project progress
meeting in month 12

RV 2 24 Reading To be scheduled in coordination with project progress
meeting and final workshop in month 12
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Indicative efforts (man-months) per Beneficiary per Work Package

Beneficiary number and
short-name WP 100 WP 200 WP 300 WP 400 WP 500 WP 600 WP 700 WP 800 Total per Beneficiary

1 - UREAD 10.00 6.00 4.00 2.00 0.00 0.00 20.00 2.00 44.00

2 - Infoterra 0.00 0.00 2.90 0.00 0.00 12.40 2.00 2.90 20.20

3 - STFC 0.00 1.00 2.00 9.00 7.00 5.00 7.00 0.00 31.00

4 - DWD 0.00 0.00 2.00 8.00 0.00 8.00 7.00 1.00 26.00

5 - ECMWF 0.00 1.00 2.00 0.00 0.00 15.00 6.00 0.00 24.00

6 - KNMI 0.00 0.00 2.00 0.00 0.00 5.00 5.00 2.00 14.00

7 - Logica 0.00 1.00 1.00 0.00 34.00 0.00 0.00 0.00 36.00

8 - SIH 0.00 0.00 5.00 0.00 0.00 0.00 4.00 2.00 11.00

9 - UK Met Office 0.00 0.50 2.50 1.00 1.00 0.00 0.00 6.00 11.00

Total 10.00 9.50 23.40 20.00 42.00 45.40 51.00 15.90 217.20
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Indicative efforts per Activity Type per Beneficiary

Activity type Part. 1
UREAD

Part. 2
Infoter

Part. 3
STFC

Part. 4
DWD

Part. 5
ECMWF

Part. 6
KNMI

Part. 7
Logica

Part. 8
SIH

Part. 9
UK Met Total

1. RTD/Innovation activities

WP 200 6.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00 0.50 9.50

WP 300 4.00 2.90 2.00 2.00 2.00 2.00 1.00 5.00 2.50 23.40

WP 400 2.00 0.00 9.00 8.00 0.00 0.00 0.00 0.00 1.00 20.00

WP 500 0.00 0.00 7.00 0.00 0.00 0.00 34.00 0.00 1.00 42.00

WP 600 0.00 12.40 5.00 8.00 15.00 5.00 0.00 0.00 0.00 45.40

WP 700 20.00 2.00 7.00 7.00 6.00 5.00 0.00 4.00 0.00 51.00

Total Research 32.00 17.30 31.00 25.00 24.00 12.00 36.00 9.00 5.00 191.30

2. Demonstration activities

Total Demo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3. Consortium Management activities

WP 100 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.00

Total Management 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.00

4. Other activities

WP 800 2.00 2.90 0.00 1.00 0.00 2.00 0.00 2.00 6.00 15.90

Total other 2.00 2.90 0.00 1.00 0.00 2.00 0.00 2.00 6.00 15.90

Total 44.00 20.20 31.00 26.00 24.00 14.00 36.00 11.00 11.00 217.20
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B 1.  Concept and objectives progress beyond state-of-the art, S/T methodology and work 

plan 

 

B 1.1   Concept and project objectives 

B 1.1.1  Overview 
Climate data are diverse, encompassing in 

situ and remotely-sensed observations, the 

results of numerical models and the 

combination of models and observations in 

reanalysis programmes.  End products are 

often derived from a variety of sources, and 

have a wide range of users and applications. 

These features make it difficult (if not 

impossible) to issue simple statements about 

a product’s “quality”. Ideally, users require 

easy access to detailed and comprehensive 

supporting information about the datasets. 

This supporting information – the metadata – 

is as vital for the exploitation of that data as 

the data themselves.  The picture (right) 

illustrates the core concept of this project: to ensure that climate data is usable to a wide 

interdisciplinary user community by providing users with access the information they require 

to judge whether a dataset is fit for their purpose. This information will take many forms and 

will come from different sources; this project will provide the links to bring it all together. 

Different users will require different pieces of metadata to make the judgement that a 

particular dataset is fit for their purpose. Some of this will be quantitative, but much of it will 

not be: examples of relevant non-quantitative metadata include provenance, data processing 

steps taken, corrections, calibration, model versions and dependencies on other datasets. 

Derived products (such as those produced by the GMES core services) may be free to 

access and use, but the raw data (such as the satellite data streams, or in situ data used for 

calibration) may not be.  Users still need quality information on that raw data even if they 

cannot access the data themselves. Important questions regarding uncertainties in derived 

products (e.g. trend estimates; global energy budgets; hydrological cycle; ozone transport) 

cannot be meaningfully addressed unless the user has full and transparent access to 

information about the input data used, including a wide variety of metadata related to models 

and observations. In particular now, in the context of current activities in ESA’s Climate 

Change Initiative, scientists need all the information about the input data they are using to 

generate Essential Climate Variables. This traceability is also crucial for users to be able to 

make judgments about data quality. 

Many of these pieces of information are within a category of metadata that we refer to in this 

proposal as ‘Commentary’ metadata (this term will be defined more fully in section 1.1.2). 

The annotation of datasets with this Commentary information is currently not generally 

performed.  For instance, assessments of the errors in data products are often made by 

researchers who are not necessarily the original data providers, and that assessment is not 
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held in, or linked to, the archive that supplies the product itself. Common methods for 

capturing this Commentary metadata would allow consistency checks and transparent 

intercomparisons to be made, and would help to ensure that the supporting information is 

preserved for the future. As a guiding principle, the Commentary metadata should still be 

associated with the data in one hundred years. 

Linking this information would be a great asset for GMES services, and an important building 

block towards future climate services. This core concept responds to the recommendation of 

the QA4EO project that: “a quality indicator should provide sufficient information to allow all 

users to readily evaluate a product’s suitability for their particular application, i.e. its fitness 

for purpose”. 

Other key European investments and global collaborations (ERA-Clim, EURO4M, ESA CCI, 

CM SAF) are also generating climate datasets, often derived from multiple sources with 

many dependencies.  The timing of this project means that it would be able to influence 

services derived from the Sentinels, as in many cases the Commentary information is 

collected after the data stream is available (for instance error assessments).  A key 

achievement of this project will be the adoption and exploitation of CHARMe procedures in 

these projects, along with the many global centres that archive and distribute climate data. 

This consortium is ideally placed to gather input from major data providers and users in 

order to ensure that the CHARMe approach is optimally applied within these projects. 

B 1.1.2 What is Commentary Metadata ? 
The general term “metadata” is very broad and encompasses many different types of 

information.  We follow the terminology of Lawrence et al (20091) and classify metadata into 

the following categories: Archive, Browse, Commentary, Discovery and Extra.  Much work 

has been done to establish technologies to encode and exchange these metadata, but 

Commentary metadata has not yet been systematically addressed. 

 Archive metadata is required for almost all usage of the data.  It encompasses 
description of the spatial and temporal referencing, the units of measure and the 
physical/biological/chemical phenomena being measured.  The Climate and Forecast 
conventions and HDF-GEOMS are well-established examples. 

 Browse metadata is used to distinguish between datasets in the context of browsing 
through a catalogue of data.  It encompasses information about the platform or sensor, 
measurement mode and the general geographic area to which the dataset pertains.  For 
climate data, Browse metadata is addressed systematically in the Metafor and ESA 
Heterogeneous Mission Accessibility projects. 

 Commentary metadata is the subject of this proposal and will be described further in 
this section.  This category of metadata is rarely addressed.  Projects such as 
GeoViQua, Open Annotation and Annotea (see section B1.2.3 below) are addressing 
certain aspects of the problem.  This project will draw these threads together in a 
systematic fashion and apply them to climate data. (Note that Lawrence et al use 
the term “Character” metadata – we believe the term “Commentary” is more descriptive 
here.) 

 Discovery metadata consist of high-level descriptions that a user might employ in a 
web search and encompass parts of other metadata types.  The Directory Interchange 

                                                           
1
 B.N Lawrence,  R Lowry, P Miller, H Snaith and  A Woolf. Information in environmental data grids, Phil. Trans. R. 

Soc. A 13 March 2009 vol. 367 no. 1890 1003-1014 
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Format and ISO19115(-2) are well-established models for Discovery metadata and are 
applied in many projects including the GMES core services (e.g. MyOcean). 

 Extra metadata are specific to a particular location, campaign or discipline and may 
consist of arbitrary notations or documents, often in ad-hoc formats. 

 

For this project, we define the scope of Commentary metadata to include: 

1. Post-fact annotations, e.g. citations, ad-hoc comments and notes; 

2. Results of assessments, e.g. validation campaigns, intercomparisons with models or 
other observations, reanalysis, quantitative error assessments; 

3. Provenance, e.g. dependencies on other datasets, processing algorithms and chain, 
data source; 

4. Properties of data distribution, e.g. data policy and licensing, timeliness (is the data 
delivered in real time?), reliability; 

5. External events that may affect the data, e.g. volcanic eruptions, El-Nino index, satellite 
or instrument failure, operational changes to the orbit calculations. 

This definition encompasses both quantitative and non-quantitative metadata.  

For instance, a user who wishes to develop commercial applications based on satellite data 

might be interested in the whether the data can be obtained in real time, whether there are 

license restrictions on its use, and whether there is a commitment to keep supplying the data 

in the future. A scientist might be interested in which algorithm was used in processing the 

data, what other datasets were used in getting to this product, and whether papers have 

been published on the data. 

Where scientists have carried out assessments of the data, e.g. through validation 

campaigns, intercomparisons or statistical analysis, assertions can be made about the 

quality of the dataset, with reference to the methods used to derive the statements, following 

the principles of QA4EO. These assertions on quality, together with descriptions of the work 

carried out (both are examples of Commentary metadata) may be written up as journal 

articles or technical reports, and should be unambiguously linked to the data they refer to.  

Although many types and sources of Commentary metadata currently exist, the mechanism 

to do the unambiguous linking to the data is not in place. Although readers of a journal article 

may (if the data are properly referenced) be able to find the data under consideration, finding 

all reports and comments on a particular dataset is much more difficult, and in many cases 

impossible.  

Real experience of these different user needs is found in the Satellite Applications Facility on 

Climate Monitoring (CM SAF). CM SAF provides long time series of Essential Climate 

Variables (ECVs) derived from meteorological satellites. The focus of this activity is on 

components of the atmospheric water and energy cycles (therefore including: cloud 

properties, atmospheric water vapour, surface and radiation). However, different types of 

users are interested in different products. For example, the CM SAF product on surface 

incoming solar radiation is frequently used by users from the renewable energy sector (as for 

example in the Photovoltaic Geographical Information System (PVGIS) of the Joint 

Research Centre of the European Commission: http://re.jrc.ec.europa.eu/pvgis/), whereas a 
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typical application of the atmospheric water vapour product is the validation of climate 

models. 

These different types of users have different requirements for data formats and 

accompanying metadata. Scientists in climate research are typically able to extract the 

required information from the detailed documentation and can handle complex data formats, 

whereas users from other disciplines typically prefer to access the data with easy-to-use 

tools, either by direct web-access or in their Geographical Information Systems. For these 

users, the development of a standardized simple approach, which allows the delivery of all 

the meta-information relevant for their application will significantly contribute to the 

appropriate usage of the data. The development of a standardized ‘climate service’ (that 

should include standardized ways of delivering relevant metadata) is therefore most relevant 

for such ‘downstream’ users. The priority of developing such services might therefore be 

higher for products that are used by ‘non-scientific’ users, who are typically most interested 

in near-surface parameters. 

The CHARMe project is not attempting to alter the entire approach, formats and standards 

used by the climate and EO community, but we will engender a different way of working so 

that the vital Commentary metadata and archival practices can be understood from a 

common perspective; allowing users (from whatever origin) to be able to understand and 

choose data appropriate to their needs. We need to enable both data providers and data 

consumers to share Commentary information about resources, whether local or remote, and 

facilitate the recording of this information alongside the data, however it is accessed. The 

CHARMe concept would provide the user community with a means of finding datasets that 

are fit for purpose, as well as serving the scientific community with tools for the inter-

comparison of metadata records and best practice for their maintenance and generation. 

B 1.1.3 CHARMe Objectives and relevance to the call 
The specific objectives of the CHARMe project are: 

 To enable Commentary information for climate-relevant data to be consistently encoded 
and accessed,  ensuring semantic interoperability across systems; 

 To develop tools to enable users to access this information to aid decision making and 
exploitation by the downstream sector; 

 To produce applications that show how this information can be used to tackle real 
scientific problems; 

 To apply these processes to the key European investments in this area, specifically 
GMES core services, CCI, ERA reanalyses and climate modelling, and provide a 
mechanism for their improvement; 

 To advocate the CHARMe concept and processes and set the standard for compliance 
with them, enabling Europe to drive the international agenda for the provision of climate 
data and respond effectively to internationally-agreed objectives on data quality; 

 To widen the accessibility and usability of climate data, particularly to new user 
communities (see Impacts in section B3) 

 To ensure that Commentary metadata are curated to the same degree as the data 
themselves, following the structures and guidelines of the ESA Long Term Data 
Preservation initiative. 

 

These objectives respond directly to the requirements of the call, which invites projects to 

develop: 
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 Systematic data archiving – CHARMe provides the mechanism for systematic sharing 

and archiving of Commentary metadata, which in turn enables the greater use of the 

data itself.  The CHARMe approach will be applied to a number of existing data 

archives; 

 Intercomparison methods – CHARMe will enable data holdings to be quickly 

compared in terms of their Commentary metadata, for instance whether products have 

error characterisation. CHARMe also provides a mechanism for storing and sharing the 

output of scientific intercomparisons of the data themselves, a necessary step in order 

to build on current climate service developments such as the GMES core services and 

the CCI.  The scientific impact of the CHARMe system upon intercomparison activities 

will be established in this project; 

 Quality Assurance (QA) structures – CHARMe is about making the dissemination of 

QA information easier. The CHARMe system will follow best-practice guidelines from 

existing well-established activities as QA4EO and provide feedback into these activities; 

 Dissemination structures – With CHARMe, for the first time, Commentary metadata 

will be disseminated in a systematic way along with the datasets themselves. New 

search and data exploration tools will be developed in this project, and many more can 

be envisaged that could build on this investment in the future. 

 Integration of new and historical observational sources of data (satellite and 

ground-based) – The CHARMe concept will be applied uniformly to diverse sources of 

observational data, however and whenever gathered.  Using tools and approaches 

developed in this project, users will be able to discover and intercompare data from all 

these sources.  A particular use case will focus on the ERA-Clim climate reanalysis, 

which combines many sources of historical observations using state-of-the-art modelling 

techniques. 

 

B 1.2   Progress beyond the state-of-the-art 

B 1.2.1 Overview 
This project aims to develop and deliver a system and suite of tools to enable Commentary 

metadata to be associated with climate related datasets, by users as well as by data 

providers. Much previous work has been done in the areas of metadata, annotation and 

repositories, which will be built upon within this project. 

This section outlines how CHARMe will progress the current state of the art, and act as a 

bridge between existing efforts. Key players from existing initiatives in these areas are 

partners in the CHARMe project, which gives the rationale for the teaming and structure of 

the project. The team has the technical understanding and expertise, in metadata context, 

web services, information models, as well as experience with climate services, to ensure that 

effort is not duplicated and current best practices are taken into account and incorporated in 

the CHARMe system.  
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Figure 1: Illustration of the overall CHARMe concept.  A user wishes to know whether a given 

climate dataset is fit for her purpose.  CHARMe provides her with all the supporting information 

she needs to make this decision, including information about previous publications, data policies 

and dependencies on other data sources, along with external events that might affect the data 

quality.  Without the CHARMe system, the user may not be aware of many of these valuable 

information sources, and would have to manually search through many disparate systems and 

archives to find them. 

Commentary metadata may be expressed in any number of specialisations as described 

above: post-fact annotations, provenance and citation etc.  Metadata records are linked by a 

reference to the target data to be annotated. The annotation target could consist of a whole 

dataset, a region within a dataset or datasets or an assertion global to a given instrument. 

Technical challenges that will be addressed in this work include: 

 How to define a suitably flexible metadata model for disparate sources and types of C-
metadata; 

 How to reference annotations within geographical regions, or points in time, within 
datasets; 

 How to capture and log external events so that a tool can harvest this information. 

 

B 1.2.2 What will CHARMe provide? 
 

We propose a CHARMe core system as a distributed and heterogeneous network 

comprising of interacting CHARMe Nodes.  Each node aggregates, or harvests, CHARMe 

metadata distributed across the system, and offers services for search and data entry.   
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Commentary information need not necessarily be generated by data providers. If one 

wanted to search for supporting information about a specific resource, one might search not 

only a data provider's catalogue, but that of other entities (including, for example, a 

dedicated “CHARMe” portal).  One can simply link to these records from any other website 

or download and repackage them. For instance, an (external, non-CHARMe) carbon trading 

portal may wish to absorb CHARMe Metadata from the CHARMe Web Service residing on a 

CHARMe Node, similarly absorb data from various other (non-CHARMe) Web Services, 

such as a carbon credits Web Service, and composite all such information onto an externally 

developed time-series visualization. 

 

 

 

Figure 1: CHARMe Node and the interfaces it exposes to other applications 

Rationale: 

 Core to the system, the CHARMe node is a repository for CHARMe metadata; 

 At the top, a QA Specialist analyses data from a data provider Organisation A.  They 
add quality records to the node via a portal referencing the data by the published URI 
given by Organisation A.  This portal exploits the CHARMe node’s metadata entry 
interface to add new metadata records to the repository instance; 

 On the right, a research scientist uses a data analysis application to discover and 
analyse quality information about data including datasets from Organisation A.  This 
application could also bind to the CHARMe node’s metadata entry interface.  In this 
way, users of the application could both browse for existing metadata and make new 
entries to the repository through their analysis of the data. 
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 The CHARMe node also has two other interfaces to support metadata feed and harvest.  
Thus, it is possible to support a federated model where multiple CHARMe nodes can be 
deployed which can harvest metadata records from each other. 
 

CHARMe applications 

Once the Commentary information exists and is linked to the data, many applications are 

possible. This project will explore the feasibility and implementation of Commentary-based 

applications falling into the following categories: 

 Finding existing C-metadata  

 Using existing C-metadata  

 Adding (new or existing) C-metadata to the repository  

 

The applicability of the CHARMe concept to existing and planned GMES core service 

products will be demonstrated using a set of science use cases. The applications built during 

this project will be available to the community through a web portal. While the development 

of the applications themselves is valuable, it will be more valuable in the long term to make 

the information needed to drive the tools widely and systematically available, so that users 

can develop their own. We propose to build a service that provides a feed to this information, 

which a user can subscribe to, much in the way that you can subscribe to an RSS feed 

supplying, for instance, headlines from BBC News.  

Once the CHARMe nodes and metadata repositories exist, further tools can be developed to 

exploit the CHARMe system. For instance users could link to the Commentary information 

from their archive and build their own tools, specific to their application. 

Finding existing C-metadata: search tools 

For most existing satellite data streams and derived products, much Commentary metadata 

will already exist. This may be in the form of technical reports, published journal articles, 

instrument status reports, licensing information, and so on. The key step is to make this 

information discoverable when a user is searching for a dataset. Once this is possible, there 

are different ways of exploring these linkages and presenting the information to the user.  

One of the core objectives of the CHARMe system is to enable users to find Commentary 

metadata associated with a particular instrument or dataset. There are many ways in which 

search can be enabled, but many methods do not scale well to large varieties of metadata 

holdings.  Faceted search is one strategy for enabling complex searches to be performed in 

a user-friendly fashion.  Users can drill down step-by-step through large metadata stores by 

filtering on categories such as data policy, assimilated datasets, status of validation activities 

and error characterization until they arrive at a manageable number of search results.  This 

development is expected to be of particular use to future climate services. 

One existing system that exploits this is the Earth System Grid Federation’s software 

infrastructure.  ESGF provides a faceted search interface to enable navigation through the 

climate model experiment categories defined for CMIP5 data hosted across the federation. 
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Where papers, reports are documents are archived in long-term document repositories, 

which assign permanent URIs (this may be a formal doi, or simply a URL that will persist) to 

their contents, it is possible to reliably point to these supporting materials from the dataset 

itself, e.g. the CEDA (Centre for Environmental Data Archival, UK) data archive links to 

related documents in the CEDA document repository via the dataset catalogue entries. This 

mechanism allows the user to find relevant documentation for the dataset they are 

considering, but the linking relies on the additional papers being permanently accessible and 

preserved, at least as long as the data themselves, and the data manager being aware of 

the documents to be included in the repository. To further and improve this approach there 

would need to be a robust method for association between datasets and documentation in 

more than one location, from a variety of sources. A user of the data would be able to link 

their report or results to the dataset without directly involving the data archive staff. 

 

 

Figure 2: example for faceted search interface - an ESGF Gateway Portal displays categories for the 
CMIP5 Model Data 

This idea will be applied to the Advanced Along-Track Scanning Radiometer (AATSR), as an 

existing example of an instrument to be continued on the Sentinel series through GMES. 

This is the most recent in a series of instruments designed primarily to measure Sea Surface 

Temperature (SST). The series has led to a near-continuous SST dataset extending from 

1991 to the present day. A successor instrument is being developed to fly on ESA’s Sentinel 

3 satellite leading to the production of a unique multi-decadal record of global sea surface 

temperatures. Many assessments have been performed with instruments in this series, and 
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there is an urgent need to enable these diverse pieces of supporting information to be found 

and accessed easily. 

For instance: 

 The Vega IDEAS project does regular routine checking of AATSR data, and produces 
monthly cyclic reports on instrument performance and data quality, which are available 
on the ESA website. 

 There is information on the CEOS cal-val portal, but it is not systematically organised or 
necessarily complete. 

 At the University of Leicester’s ‘How good is AATSR’ site, a user can find links to other 
sites with validation papers etc. relating specifically to the SST product. 

 Work done at RAL on the instrument performance is found on the RAL website. There 
are also pre-launch calibration plans and papers that have not all been published  
 

This diverse set of supporting information is not readily searchable and accessible when 

looking for the satellite dataset itself. This application will find and link this existing 

Commentary metadata to the AATSR dataset, and explore the future requirements for an 

operational system for the Sentinel data stream.   

The adequate provision of Commentary metadata is also important for datasets derived from 

satellite data, especially with regard to the traceability of meta information. For this reason, 

the satellite-derived climate monitoring data from CM SAF will be analysed as a further 

example of an operational climate data provider and as a planned GMES climate service. 

It is also important for users to be able to compare data from different archives. The 

historical data held in archives will be used in WP730 to compare gridded climate data e.g. 

EURO4M output, GPCC products, CMSAF etc. This application will also demonstrate how 

the CHARMe system can handle and expose differing data policies between, for instance, 

the gauge data that drives the GPCC product, and the product itself. 

A further consideration is the level of data granularity at which the metadata applies. For 

example, certain pieces of information are relevant to the entire dataset, others at pixel 

(sample), or collection of pixels (samples), e.g. geographic area, altitude range or time 

period. A user may visit a portal, and wish to learn about a dataset series (cal-val 

annotations, ATBDs, (re)processing history, etc.).  Having found a specific dataset (spatio-

temporal coverage, scaling factors, etc.) they may wish to go deeper into the dataset to see 

if a specific location in this dataset was cirrus cloud, or affected by sun glint. While a full 

treatment of this matter is outside the scope of this project, work will be done to investigate 

how to build on the CHARMe system to realise this capability (WP740). 

Using existing Commentary metadata: Time series Analysis of Significant Events 

Where Commentary metadata already exists, applications can be built which allow such 

information to be visually displayed, beside or on top of the data it refers to.  Interactive 

exploration of a time series would be of great use in understanding the quality of climate 

data, whether that is a measurement record such as from a satellite instrument, or a derived 

product such as regional temperature over a particular timescale.  

Reanalysis is an important use case here. Reanalysis makes use of state-of-the-art 

modelling and data assimilation techniques to integrate the available instrumental record into 



 CHARMe  312641 
 

15 
 

a comprehensive description of recent climate change. Global near-real time reanalysis is 

likely to become a central element of future GMES Climate Services; embedding the 

CHARMe methods and tools proposed here would provide users with enhanced ability to 

explore the data using the ‘significant events’ tool described above. 

Appearing alongside the data would be external events such as volcanic eruptions or El Nino 

phase, and internal events such as the point where the processing algorithm changed, or a 

satellite instrument ceased operations. This would allow a user to determine whether the 

variability and features seen in the dataset were likely to be artefacts of the measurement or 

processing steps, or real changes in the environment. 

 

Figure 3: This Google Finance time series shows some of the things we would want to enable: a 

time series plotted, but with events superimposed, and links to their descriptions both in an icon 

on the figure and a ticker alongside. 

The challenge is to design the information systems that record these as events in an archive, 

which can be displayed alongside the data time series and is discovered when a user 

searches for one of the datasets involved. The key technical achievement here is the 

encoding of significant events (as part of the Observation Feedback Archive or our 

repository) such that they can be found by the CHARMe feed.  

Adding C metadata 

The CHARMe project will provide a simple interface for users to submit Commentary 

metadata to the repository. CHARMe will build on the experience of the Metafor project 

which developed a formal metadata model, the Common Information Model (CIM), to 

describe climate modelling process.  This metadata model includes descriptions of the 

experiments being undertaken, the simulations being run in support of those experiments, 

the software models and tools being used to implement the simulations and the data 

generated by the software.  In the development of the CIM, the aim was to reuse rather than 

replace existing metadata systems and build on existing standards.  The CIM was made to 

be generic but then augmented with the use of controlled vocabularies to add content.  

Controlled vocabularies provide a means to define rules and constraints to profile the CIM’s 

use for a particular user community (in the first instance CMIP5). 



 CHARMe  312641 
 

16 
 

Engagement with the climate modelling community was key in this regard.  Controlled 

vocabulary information was collected from domain experts via a series of interviews and 

interactively summarised in mind maps.  The content of the mind maps was used to drive the 

design of the CMIP5 questionnaire application in an iterative development process.  Once 

complete, the questionnaire was deployed to enable the various modelling groups to enter 

their data.  The controlled vocabulary is now subject to a governance process external to the 

Metafor project.   

The BlogMyData project (www.blogmydata.org) developed a prototype web-based system 

for capturing unstructured Commentary metadata from users using a dynamic data 

visualization website based on the Godiva2 system (http://ncwms.sf.net,  

http://www.reading.ac.uk/godiva2).  Users browse visually through multidimensional datasets 

using a “Google Maps-like” interface; when they find a feature of interest in the dataset they 

can record a free-text comment about it.  Comments are saved to a database, which records 

the comment alongside various items of metadata, including a link to the dataset, the 

variable (e.g. sea surface temperature), the geographical region and the time to which the 

comment pertains.  (Users can therefore make comments at the sub-dataset 

level.)  Comments can be browsed and discovered using a customized blog engine 

interface, which allows sophisticated searches like “find all comments about sea surface 

temperature in the North Atlantic”.  Comments can be made private or public.  

CHARMe will build upon BlogMyData (in WP740) by formalizing the information that is 

recorded in the commenting process, allowing it to be made useful to a wider audience 

(BlogMyData was intended to enable collaboration between colleagues, not for creating 

long-lasting metadata records for sharing with the wider community).  The lessons learned in 

BlogMyData will be applied to some of the more ambitious tasks within CHARMe including 

the use of custom interfaces for data entry and commenting at the sub-dataset level 

(WP740). 

The dataset comparisons made in the application work package (WP730) will exploit the 

CHARMe system to find comparable data, but will also be generating new Commentary 

metadata as a consequence. This new Commentary metadata will be captured and entered 

into the CHARMe repository. 

http://ncwms.sf.net/
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Figure 4: Metafor's CMIP5 Questionnaire for model metadata capture.  Each institute 

has a set of forms to complete for its model. 

 

Figure 5: Screenshot of the BlogMyData system.  Users browse datasets on a dynamic map 

interface (left) and create comments that are saved to a blog engine (right).  Free-text comments 

about the data are recorded alongside automatically-captured metadata. 
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B 1.2.3 Exploiting Metadata in Real Systems and Climate services 
Clearly CHARMe metadata needs to address real problems and real systems, and specific 

activities are included in the work package descriptions (WP700). 

Climate data and information is increasingly being used for a wide range of user 

applications. Traditionally in the past these have been confined to the use of observations for 

developing historical time-series of the Earth’s climate, based primarily on in-situ 

observations. This has now fundamentally changed, and climate data and information now 

comes from space as well as in-situ observations; and gridded output from re-analyses, 

climate prediction models, and sector specific impact models for example. Attention will 

focus on the most mature initiatives globally and within Europe to build a picture of 

development, and to harness and build upon that development. 

In particular, this will build upon the user surveys, activities and recommendations from 

projects and initiatives such as ESA CMUG, ACRE, ESA CCI ECV projects (notable SST), 

the WMO surface temperature initiative, QA4EO, GeoViQua, Metafor, GCOS and the CEOS 

Working Group on Climate. Work effort will focus on metadata information, formats and 

standards to move towards a common structure utilising existing structures being developed 

for observations and gridded model products (both re-analyses and predictive model output). 

Here we simply list some key relevant climate service projects where CHARMe can add 

value as a third party commentary metadata provider: 

ERA-CLIM is a FP7 project which is preparing tools and datasets for the next-generation 

global climate reanalysis, provides an important stepping stone for the CHARMe approach 

with the development of an Observation Feedback Archive (OFA) for reanalysis users. This 

web-based facility will provide open access to all input observations used for reanalysis, 

supplemented with relevant quality information about the observations such as bias 

estimates and quality indicators. Traceability of climate data products to individual 

observations, and unique identification of observations to allow further traceability to deep 

metadata, is a key requirement both for ERA-CLIM and for the proposed CHARMe concept. 

EURO4M: The FP7 EURO4M project combines observations from satellites, ground-based 

stations and regional reanalyses to improve understanding of climate change and variability 

in Europe. The project develops integrated ECV (Essential Climate Variable) datasets and 

derived impact relevant indicator products. 

Satellite Applications Facility for Climate Monitoring (CM-SAF)  "CM SAF aims at the 

provision of satellite-derived geophysical parameter data sets suitable for climate monitoring. 

CM SAF provides climatologies for Essential Climate Variables (ECV), as required by the 

Global Climate Observing System (GCOS) implementation plan in support of the United 

Nations Framework Convention on Climate Change (UNFCCC). Developed under the 

leadership of Deutscher Wetterdienst, the German Meteorological Service, in partnership 

with the Finnish, Belgian, Dutch, Swedish and Swiss National Meteorological Services, the 

CM SAF entered its Continuous Development and Operations Phase in 2007 after an initial 

operations phase had started in 2004." 

Long term data preservation and SAFE: ESA’s long term data preservation programme 

(LTDP) has recognised the need to preserve into perpetuity, not only the data products and 

raw data themselves, but also the diverse types of associated information that allow 
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products to be regenerated, or reprocessed in future. This includes software, calibration 

information, results from field campaigns and data quality reports (REF) The LTDP activity 

promotes the use of the SAFE data format (discussed earlier), which allows low level data 

(e.g. “level 0”) to be packaged with higher level products as well as other technical and 

scientific information. This mechanism would apply to the CHARMe concept, allowing data 

archives to package datasets together with the relevant content included or linked to in the 

CHARMe metadata fields and preserve the complete package for the long term.  “Although 

the primary goal of SAFE, in the framework of the HARM project, is to handle EO data with 

processing levels close to the usually called "level 0", no limitation exists regarding the 

packaging of higher level products as well as other technical and scientific information. 

Actually, experience has demonstrated that packaging and archiving higher processing 

levels or auxiliary data in a common format may be effective in many situations. SAFE 

embodies this concept by offering a single framework for packaging a large variety of 

information.” http://earth.esa.int/SAFE/ 

MyOcean (soon to transition into MyOcean2) is the GMES Marine Core Service, which 

provides observation and forecast information about the oceans around Europe and the 

world.  The data providers within this initiative are very keen to collect information about the 

quality and applicability of their data products, in order to drive improvements to the service.  

Conversely, MyOcean users need to know the provenance of the data products, including 

the upstream datasets that have been ingested into forecasts and analyses.  CHARMe can 

provide a way of collating this information and linking it to the data.  MyOcean2 will examine 

the role of intercomparison tools to help the user community to compare datasets, an activity 

that will link well with WP730 in this project.  UREAD is involved in both MyOcean2 and 

CHARMe and can form strong links between the projects. 

GeoViQua (www.geoviqua.org) aims to integrate data quality information into the Global 

Earth Observation System of Systems (GEOSS) and to provide search and visualization 

tools.  GeoViQua’s concept of “data quality metadata” is very similar to the CHARMe 

concept of “Commentary metadata” and CHARMe will re-use many of GeoViQua’s outputs, 

including the relevant parts of its information model.  GeoViQua has a particular focus on 

quantitative information about errors, which complements CHARMe’s broader scope 

including non-quantitative annotations and links.  CHARMe will specialize the GeoViQua 

concepts and outputs for the climate community. 

NASA’s GIOVANNI project (a web-based visualisation and intercomparison system for 

remote sensing data) is also making systematic studies of data quality and associated 

metadata.  The GeoViQua team has already established strong links with GIOVANNI, with a 

view to establishing a common view of quality metadata, and these links will be continued 

through both GeoViQua and CHARMe.  For example, the GIOVANNI system could become 

both a producer and consumer of Commentary metadata from the CHARMe system.  

CHARMe’s web service interfaces will permit this kind of linkage. 

B 1.2.4 CHARMe in the context of Metadata Standards 
Commentary metadata should have an important role in discriminating between, and 

choosing, appropriate data, and in recording the results from using data: this is the focus of 

the activities in WP700. Much prior work has concentrated on Discovery and Archival 

metadata support since these are fundamental to the building any sort of infrastructure at all: 

http://earth.esa.int/SAFE/
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 Key archival metadata standards are the Climate/Forecast conventions associated with 
the NetCDF data format, and the Sensor Web Enablement (SWE) conventions and 
standards from the OGC community.  Some conventions are being established for HDF, 
such as HDF/GEOMS, but these are not yet widely used. (Note that there are also a 
number of other customised variants of HDF – but these do not tend to have wide 
applicability outside of specific communities). 

 Discovery metadata is dominated by variations on ISO19115, although the GCMD DIF 
format for discovery metadata still has significant penetration. We will return to 
ISO19115 later.   

 Formalised Browse metadata is still rare, with the ESA/HMA project 
(http://earth.esa.int/hma/), the EU Metafor project, and the UK NERC MOLES 

(http://proj.badc.rl.ac.uk/moles) being major initiatives in this space – all three being 
based on the underlying formalism of ISO19156 Observations and Measurements. 
Implementations of the European INSPIRE directive are also yielding variants of browse 
metadata alongside the underlying data formats. 
 

All of the above initiatives share one major common philosophy: they are data provider 

orientated. While data providers do indeed have access to source data quality indicators, 

they are not necessarily best placed to evaluate the suitability of data for specific usage, nor 

are they best placed to make comparative evaluations.  One key difference between 

CHARMe and other projects is that we have a unified approach to the discovery, utilisation 

and archival of both data provider metadata, and the commentary metadata (annotations, 

citations etc.) provided by third parties. 

Informally, there are a wide range of possible classes of “C” metadata – covering traditional 

published journal papers, grey literature, web pages, error measurements, and rarely, formal 

quality metadata. In practice, most data users find “C” metadata via links from unstructured 

web pages describing data, from Google searches, and again rarely, via links from 

structured metadata. In most scientific fields, the closest one comes to recording new “C” 

metadata as part of the data usage workflow is in comments made in published articles and 

web pages (such as blogs).  Such “new” C metadata is nearly invisible to the next person 

finding and using the data, unless they were lucky enough to come to the data via the new 

work.  

With these informal usage patterns in mind, we can further categorise C-metadata into 

structured and unstructured metadata, each of which can be directly linked to the data, or 

discoverable via a query over the data (whether directly in a customised portal, via a 

catalogue, or simply via a search engine).  Directly linked commentary records are normally 

provided by data producers. Metadata available via a query is often associated with third 

party annotation/assertions, but can also be associated with different places in the dataset 

hierarchy (e.g. there might be data quality records or commentary records associated with 

individual data elements within a dataset aggregation, or vice-versa). 
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 Unstructured Structured 

Directly 

linked to 

the data 

Use of File attributes (e.g. NetCDF) 

Use of packaging (e.g. SAFE) 

Use of policies: (e.g. QA4EO)  

Use of kite-marking (e.g. Geo-Label) 

Typed Links: (e.g. generic LinkedData) 

Structured use of File Attributes  

Specialisations of ISO19156 O&M 

Specialisations of ISO19115 and ISO19157 data 

quality: 

 Metafor 

 GeoViQua  

 CHARMe  

Found via 

a Query 

Journal Papers 

Web Pages sharing common content 

Data Cite Annotea 

HarvANA/DART et al. 

Open Annotation  

Standalone versions ISO DQ from ISO19157 (and 

non-compliant ISO 19115) in: 

 Metafor in ESGF 

 GeoViQua  

 CHARMe  

Instances conforming to other schema 

  

Directly linked Unstructured Metadata 

This kind of information is found via direct links associated with the dataset – either 

within the formal dataset metadata, or via information normally collected with the data – but 

in all cases the metadata does not conform to structured syntax. Examples include: 

1. Attributes: The use of NetCDF (or HDF) attributes to store quality and/or other metadata 
at the file, variable, or measurement level. While NetCDF itself provides a structured 
format, the use of NetCDF attributes and/or variables can be completely arbitrary. 

 Generally the limit for interoperabilty between archives is that the way attributes are 
used is not constrained. No tools can compare information between datasets built 
using arbitrary use of attributes. 

 CHARMe would supersede the use of NetCDF attributes for all but uncertainty 
measurements themselves (which should be treated as data). 

2. Packaging: The use of packaging to associate material with the datasets, e.g. as is done 
with the Bagit (http://tools.ietf.org/html/draft-kunze-bagit-06), or the ESA SAFE protocol 
(http://earth.esa.int/SAFE/), where information is packaged together and linked via a 
Manifest. 

 The primary limitation of this approach is that it does not constrain how additional 
information is packaged. 

3. Policies:  Policies can constrain the semantic content required for commentary metadata, 
but do not of themselves constrain the syntax, which means that tools cannot 
intercompare such metadata.  

 One major policy framework is that of QA4EO (A Quality Assurance Framework for 
Earth Observation) which was established by CEOS (the space arm of GEO), to 
implement their two key principles: accessibility / availability and suitability / 
reliability of data.  
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 The QA4EO framework advocates that Quality Indicators (QIs) should be ascribed 
to data at each stage of the data processing chain, from collection and processing 
to delivery. QA4EO states that a QI should provide sufficient information to allow all 
users to readily evaluate a product’s suitability for their particular application, i.e. its 
“fitness for purpose”. To ensure that this process is internationally harmonised and 
consistent, the QI needs to be based on a documented and quantifiable 
assessment of evidence demonstrating the level of traceability to internationally 
agreed (where possible SI) reference standards. QA4EO guidelines2 have been 
written which indicate the sorts of information that should be included with data 
products, but the practical implementation of a mechanism of linking the 
information robustly to the data has not yet been addressed – nor has the 
syntax.  

 QA4EO focuses mainly on quantitative indicators of data quality (uncertainties, 
biases etc.), rather than other aspects of Commentary metadata (such as citations 
and linkages) or fitness of purpose from a consumer perspective. 

4. “Kite Marking” is a method of assigning some sort of “rating” to products, possibly 
against some defined criteria. In general, this is a coarse grained approach, and does 
not address issues around fitness for an arbitrary purpose.  

 One example is the GEO Label, which is a GEO activity (ST-09-02) that aims to 
create a graphical indicator that can be displayed on documents and websites to 
indicate that a dataset is acknowledged to be of “high quality”. The concept of the 
Label is very much under development and its scope and aims are still the subject 
of active debate.  It is likely that the GEO Label will be deliberately conceived to be 
simple, and will not match the sophistication of the hierarchy of indicators that will 
be developed in CHARMe.   

5. Typed Links: links can themselves carry typed information, whether it is via constrained 
use of xlink, or via the use of Resource Description Framework (RDF) triples. Many 
incantations of “linkeddata” exist (e.g. RDFa, Microformats etc), but it is generally 
accepted that these are most useful where the RDF triples are constrained by a formal 
ontology (that is, they are structured). Indeed the formal RDF documentation admits that 
the “anyone can say anything” underlying assumption can lead to nonsensical or 
inconsistent approaches. 

 

In all the cases listed above, CHARMe could add value by providing structured targets for 

linked documents – thus allowing tools to find and compare Commentary metadata: 

 File attributes could be used to link to CHARMe documents. 

 Packages could include CHARMe documents. 

 Policies could require CHARMe documentation. 

 Kite Marking is one kind of “measure” that CHARMe could document. 

 Typed Links could indicate that the target is a CHARMe document. 

 

Unstructured Metadata found by a query 

This section differs from the above in that information is found to be associated with 

the data by a query. The query syntax may or may not be structured, and the results may or 

may not need a human to make the link – for example, a search engine can make a link 

simply because a dataset has a URI, and some commentary metadata uses that URI. The 

most common example of this is the use of digital object identifiers and formal academic 

                                                           
2 http://qa4eo.org/docs/QA4EO-QAEO-GEN-DQK-002_v4.0.pdf 
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citation mechanisms – the commentary metadata cites the material which it references 

and/or cites.  In the data context, the canonical example is DataCite 

(http://www.datacite.org), where a consortium of leading research libraries, technical 

information providers, and scientific data centres provides persistent and citable references 

to scientific (input) data.  

In the DOI example, links are established from material to prior art – and third party search 

engines can then make cross references navigable in both directions (as for example, 

Google Scholar and ISI do for traditional citations). It is also possible that queries can make 

links between objects which do not have any internal navigable links – this is the 

fundamental concept behind standard search engines, where the user makes the links by 

recognising material with the same content (so for example arbitrary web pages and 

documents visible to search engines can be discoverable via queries and thus constitute 

commentary metadata, but they can be effectively invisible unless the right queries can be 

predicted by the searcher). 

Navigable links can also be established using social media constructs such as “Trackback”, 

and there is a growing body of work leveraging these technologies for academic annotation.  

The most fundamental of these is Annotea (http://annotea.org/) which provides schema and 

tools which manage annotations (comments, notes, explanations, or other types of external 

remarks) that can be attached to any Web document or a selected part of the document 

without changing that target document. Where the target is a dataset accessible by web 

interfaces, the same fundamental concepts can apply – and this has been demonstrated in 

scientific applications mostly around bioinformatics and crystallography (e.g. HarvANA and 

DART), but there has also been some application in Earth observation (e.g Takahashi et al 

20083) and geosciences (Gao and Hunter, 20114). 

Much of this work has involved rather ad hoc annotations, but the recent advent of 

the Open Annotation Collaboration (http://www.openannotation.org/) has provided an explicit 

ontology for annotation – and the fundamental definition even includes specific scientific 

examples (such as annotating portions of an image from the Hubble space telescope – the 

applicability of which to EO images is obvious).   

The fundamental design principle of CHARMe is that CHARMe documents can form part of 

datasets (as in the packaging example in the previous section), can be linked to (again, as in 

the previous example), but can also exist as standalone metadata, discoverable via queries. 

CHARMe metadata will follow the principles of the open annotation collaboration – in 

particular, the basic concept of associating a body (of metadata) with a target (dataset). By 

following standards compliant syntaxes (both the OAC, and ISO19157 as discussed below), 

CHARMe documents will be easily discoverable and utilised by search engines – including 

our own CHARMe harvester. The key extension from the OAC will be the use of ISO19157 

bodies in an OAC context as well as an ISO19157 context. 

 

                                                           
3 Metadata management for integration and analysis of earth observation data 
http://dx.doi.org/10.1145/1516241.1516263 

4 Publishing, Linking and Annotating Events via Interactive Timelines, accepted at DeRIVE 2011 

Workshop in conjunction with ISWC 2011, Germany, 23 October, 2011 

http://www.datacite.org/
http://dx.doi.org/10.1145/1516241.1516263
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Directly linked Structured Metadata 

Directly linked structured metadata covers much of the same ground listed in the section on 

directly linked unstructured metadata, the key distinction being that the material linked to (or 

composed within packages) conforms to a structured schema. Examples include: 

The use of prescribed conventions or standards for file attributes – for example, 

NetCDF files which conform to the Climate and Forecast (CF) conventions can make use of 

ancillary data variables as well as special flag variables to provide quite specific 

commentary. 

Specialisations of ISO19156 - Observations and Measurements (O&M) can be used to 

describe information about a specific data product. O&M documents (XML documents 

conforming to the ISO19136 Geographical Markup Language specifications) can be used for 

a range of applications in the data and metadata space – ranging from shells to describe 

records (i.e. as “A” metadata), as documents providing Browse metadata (e.g. the UK 

“Metadata Objects for Linking Environmental Sciences”, MOLES, and the ESA 

Heterogeneous Mission Accessibility, HMA, profiles of O&M) and even via the “resultQuality” 

quality and commentary metadata (“C” metadata). The latter should normally be expressed 

using a DQ_Element attribute (as defined in ISO19115 and ISO19157 as discussed below). 

The European Commission's Framework 7 project Metafor defined a “quality” package 

as a set of specialisations around the ISO19115 package, and composed these classes into 

their “Common Information Model” (CIM). While CIM records do not conform to ISO19115 

the use of these class structures as bases for their quality specialisations provided a good 

“ISO” approximation of the functions provided by the Open Annotation Collaboration. In the 

Metafor CIM, quality records are used both for indicating quality as well as what we term 

commentary metadata. Metafor had to begin with ISO19115 quality, but since then a new 

draft of a new quality standard – ISO19157 – has been released. This has several 

advantages over the ISO19115 quality record structure used in Metafor, and will provide a 

suitable base for CHARMe. While Metafor (the project) is finished, the Common Information 

Model generated in Metafor is being utilised in a number of projects globally, and is expected 

to live for many years yet. Some of the Metafor team are also partners in CHARMe, and one 

of the goals of CHARMe will be to evolve the existing CIM data quality towards 19157 

compliance – in the context of the long-term international governance for the Metafor CIM. 

ISO19157-DIS – Geographic Information, Data Quality is currently in the voting stage of 

becoming an ISO standard. ISO19157 is very likely to form the heart of the commentary 

metadata structure for CHARMe, provided it meets the use cases outlined in the work plan. 

ISO19157 will also form a fundamental structure within the GeoViQua project, which aims to 

build data quality information into the Global Earth Observation System of Systems 

(GEOSS).  GeoViQua is concentrating on the use of quality in visualisation workflow – 

beginning with utilising data quality as a search constraint. Users will be able to search the 

GEOSS for datasets that meet certain quality requirements, then visualize data with 

associated quality information in a number of tools including the GEO portal and GIS tools. 

GeoViQua is contributing to the development of the GEO label.   While the GeoViQua view 

of “quality information” is similar in some ways to the CHARMe concept of “commentary 

metadata” it is being applied over a much wider domain, whereas CHARMe has a specific 

focus on climate data. This means that the nature of the solutions will be tailored specifically 

to the requirements of the intersection of climate and earth observation in the GMES context.  

The two projects also differ in the toolsets being developed (GeoViQua concentrating on 
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tools to elicit and visualize quality information, CHARMe on tools to record, display and 

integrate quality from diverse sources in the context of specific use cases). However, as it 

looks likely that both projects will share an ISO19157 basis, and because both the timing 

and partners overlap (GeoViQua will be in its third year as CHARMe begins – and the 

University of Reading is integral to both projects) the projects should yield complementary 

results.  

Standalone Structured Metadata (discoverable by query) 

Projects which provide structured quality and commentary metadata suitable for this project 

are limited to GeoViQua, and to the Metafor project – where the Metafor CIM is designed to 

be used both as integral or linked metadata – and as third party commentary metadata. The 

CIM is used in the latter mode as part of the quality control system which is supporting the 

fifth Coupled Model Intercomparison Project (CMIP5) data publication workflow.  In 

particular, the Earth System Grid Federation is deploying data nodes at modelling centres 

which expose NetCDF data, and archive centres are harvesting the data, carrying out quality 

control assessments, and publishing the quality control (as results against measures).  This 

quality information will be displayed in the archive catalogues – and replicated to the many 

gateways. 

 

B 1.2.5. CHARMe metadata versus higher-level metadata initiatives 

Links with existing higher-level data management initatiatives such as GEO and the WMO 

Information Service (WIS) will be necessary to achieve the maximum impact of CHARMe. At 

present, the GEO and WIS activities do not specifically address Commentary metadata, and 

tools for search and discovery of metadata in these initiatives rely primarily on discovery and 

browse metadata records. GeoViQua is looking at how to include quality information (which 

we would classify as Commentary metadata) in GEO portals, and the CHARMe consortium 

has many existing links with that project to ensure synergy where possible. 

 

WP320 includes a survey of existing models that can capture different aspects of 

Commentary metadata, as well as existing projects that are addressing similar problems. 

This should include checking for any overlaps and synergies with other higher level activities 

such as GEO and WIS. Partners in CHARMe are engaged in parts of these activities (e.g. 

Met Office and STFC in WIS, U Reading in GeoViQua linked to GEO).  

The metadata model and tools for Commentary metadata that will be developed in CHARMe 

will be considered in the context of, and where appropriate and possible, fed into existing 

high-level data management initiatives; WP830 will support communication and 

dissemination to achieve this. 

 

B 1.2.5. CHARMe quantitative and qualitative metadata 

The scope of Commentary metadata includes both quantitative and qualitative information. 

In the project, we intend to raise the profile of non-quantitative metadata, in terms of its 

accessibility and its value in long-term archives. WPs 730 (development of a climate dataset 

intercomparison tool) and 740 (visualization techniques for generating and browsing fine-

grained Commentary metadata) are both expected to exploit existing quantitative as well as 
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non-quantitative metadata. In general, quantitative and non-quantitative metadata can be 

handled in the same way. As described above, with the implementation of the CHARMe 

system, documents and notes can form part of datasets, can be linked to, but can also exist 

as standalone metadata, discoverable via queries. As well as linking to metadata, links will 

exist to other datasets (for instance, if they are linked by their similar provenance). One 

important example is that of quantitative uncertainty measurements, which should be treated 

as data rather than metadata. 
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B 1.3 S/T Methodology and associated work plan 
The work plan is divided into work packages following the logical phases of the implementation of the 
project objectives: 
 
Consortium Management (WP100) and Scientific coordination (WP200) are ongoing throughout 
the project. 
 

WP300. The Requirements capture and Gap Analysis work package will identify user needs for 

Commentary data. It will place these requirements in context with existing archives and on-going 

activities related to the QA of climate data. CHARMe will be constructed to complement what already 

exists where possible rather than imposing a new set of standards without reference to what is 

already in place. A workshop will be held in the early stages of the project to collate metadata 

requirements. 

 

Definition of the CHARMe metadata model and system (WP400) follows, in response to the user 

requirements and gap analysis from WP300. The CHARMe Data Model will be a standards-based 

model for Commentary data encoded into machine-readable forms. In addition, a standard means of 

displaying summary results will be developed.  

 

Development of the CHARMe system software and tools (WP500) begins following the 

specifications from WP400. CHARMe Software Engineering work package will provide the system 

engineering, system specification and system development to deliver CHARMe to its user community. 

Specific components will include:  

 

 a single CHARMe Node providing CHARMe Web Services and CHARMe User Tools via the use 
of a CHARMe library and CHARMe Repository; 

 provision of the means for others to develop a CHARMe system i.e. provision of the CHARMe 
library, CHARMe web services and CHARMe User tools, namely the CHARMe Node tools and 
Technology Stack; 

 Supporting documentation (SRD, SSD, validation report). 
 
WP600. The implementation of CHARMe in satellite data archives held by ECMWF, Infoterra and 
others in the consortium will provide an empirical testing opportunity. WP500 and WP600 are 
scheduled to overlap to maximise the opportunities to tune CHARMe in response to real-world 
application. The impact of CHARMe in context with existing standards such as those developed for 
LTDP and SAFE will be assessed. Furthermore the operational impact of implementing CHARMe 
within operational archives will be assessed using cost / benefits analysis techniques whilst also 
assessing the non-economic aspects. 
 
Development of specific science use cases (WP700) will occur once the CHARMe system and 
tools (WP500) are deployed in the in-house archives (WP600). The science use cases are designed 
to demonstrate different aspects of the CHARMe system: finding existing Commentary metadata and 
linking it to datasets; Development of bespoke user applications for analysis, intercomparison and 
visualisation based on Commentary metadata; generation of new Commentary metadata for entry into 
the CHARMe system. The implementation of CHARMe in these activities will provide information on 
how the system can be applied to other datasets, paving the way for wider scale uptake and 
implementation.  

 

WP800. Outreach. Throughout the duration of the project, this work package will promote CHARMe 

to a wider group of users, both in Europe and worldwide. The role of CHARMe within existing 

initiatives, and those being developed, such as the GMES Climate Service, will be promoted on the 

basis of the successful application of CHARMe within the scenarios addressed in WP600 and 700. A 

workshop will be held to disseminate the results at the end of the project. For further details see 

section B3.2.3. 
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B 1.3.1  Overall strategy and general description 
Development plan 

CHARMe follows a classic development path as illustrated in the diagram below, and described in the 

work plan and work package descriptions above. The logical sequencing of the work package is 

reinforced through the provision of multiple feedback loops. The development of the CHARMe system 

will be tested against real data at an early stage and the lessons learned from this process will be fed 

back into the appropriate development stage. This iterative process will ensure that the developed 

system will be an effective and robust product – fit for purpose. 

 

The following diagram shows how the components are structured: 

 

 

 

Risks and contingencies 

All projects involve an element of risk as their success is based on a number of factors. Even the 

most rigorously planned projects contain uncertainties, or have elements which have the potential not 

to go as planned. 
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Risk assessment is the response by which potential risks to a project are identified and assessed, and 

appropriate responses to these risks are developed. In the case of this project, a list of the 

uncertainties involved in the project has been produced. This has enabled the project team and 

participants to be aware of potential risks. An assessment has been made of the likelihood of these 

uncertainties occurring and the relative impact they could have on the project. 

 

This assessment, by the very nature of the project, has been largely subjective and based mainly on 

the significant experience of the project members and common sense. Therefore the process of risk 

assessment will continue through the life of the project. 

 

A draft risk register has been produced and is provided in the following tables. These identify the main 

risks identified so far for the CHARMe project. 

 

Table A: Scientific and technical risks 

 

Risk Probability* Impact* Work 

package 

Counter measures 

Long delay before KO may 

change state of the art as 

currently understood 

L L WP300 

To be reviewed at KO. 

Project team is 

continually monitoring 

new developments 

Requirements capture fails 

to meet objectives 

L M WP300 

 Mitigated by existing 

links to users 

 Proven experience 

of other 

requirements 

capture exercise 

 Involvement of 

system developer 

(Logica) in WP300 

 Active management 

of expectations 

Data model not able to 

deliver the use cases / 

data model fixed too early L H 
WP400 

WP700 

Feedback loops 

between WPs 400, 500, 

600 and 700. Initial 

specification of use 

cases already scoped 

Scope of use cases too 

disparate for a single data 

model 

M M 
WP400 

WP700 

Scope of use cases will 

be adjusted, data model 

will be re-profiled 

System development 

overruns schedule 

L H WP640 

 Initial scoping 

already carried out 

 Modular approach to 

key components 

enabling 

implementation of 

only core 

functionality 

Access to archive data 

L M WP600 

The project team has 

access to a variety of 

archives enabling access 

to other data in the event 

of access problems 
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Scope of project grows 

beyond what is achievable 

with available budget and 

timescale 

M L All 

Feedback loops will 

identify this in good time 

and Project Board and 

Advisory Committee will 

be alerted to this issue 

Implementation does not 

match expectations L M WP700 

Feedback loops will 

enable efficient response 

by system developers 

* (H=High, M = Medium, L=Low) 

 

Table B: Risks related to project impacts 

Risk Probability Impact Counter measures 

CHARMe system 

is not taken up 

by community 

M H Key influential players 

involved in consortium 

Consortium as a whole has 

the right experience to deliver 

each part of the CHARMe 

system: technical, scientific, 

dissemination 

The underlying principle of 

CHARMe, that the 

Commentary metadata are of 

vital importance and need to 

be linked to the data to which 

they refer, is already 

supported by a range of 

organisations as represented 

in their letters of support. 

A communications strategy 

will be formed at the start of 

the project to ensure that 

partners disseminate 

information about CHARMe in 

a coordinated manner. 

CHARMe tools 

are too specific 

to the use cases 

presented to be 

of wider use 

L M The design principles of the 

CHARMe system are that a 

core system is developed onto 

which users can build their 

own tools, so uses will not be 

limited in the long term to the 

use cases presented in this 

project. 

Feedback loops between 

development (WP500), 

implementation (WP600) and 

use (WP700) will highlight any 

difficulties in this approach 

early enough for them to be 

countered. 

  



 CHARMe  312641 
 

31 
 

CHARMe take-

up will be slow, 

because the 

repository will not 

be well-

populated at first 

M L Populating the metadata 

repository will be a largely 

manual task so considerable 

manpower and time will be 

needed to find and link to all 

the information we will provide 

(during the project and in 

future). To mitigate this we will 

involve all of the consortium 

partners to share the load and 

knowledge, and provide 

training to get more data 

providers and users to 

contribute input to the 

CHARMe repository. WP740 

is aimed at providing a more 

user-friendly way to populate 

the CHARMe repository with 

sub-dataset-level 

Commentary metadata 

Future support 

for development 

and maintenance 

of the system 

does not appear 

M M This is a short project but its 

legacy is intended to be long-

lasting, providing an ongoing 

service to the community.  

Future support will therefore 

be required.  The scientific 

use cases in WP700 are 

intended to make a strong 

case for the value of the 

system to the end user 

community, and gather their 

support for continuation of 

CHARMe.  The question of 

follow-on funding will be 

considered throughout the 

project and the partners will 

be active in promoting the 

project to the community and 

funding bodies. 

WP600 will assess the impact 

of adopting the system in 

archives, thereby providing 

realistic costs for ongoing 

maintenance and 

development. 

 

B 1.3.2  Timing of work packages and their components 
The following chart shows the two-year project schedule.  It is emphasised that WP500, WP600 and 
WP700, in particular, will be delivered during overlapping timescales enabling the implementation of 
feedback loops. This will ensure that CHARMe development takes advantage of knowledge gained as 
the project proceeds. The close working relationship that already exists within the project team will 
maximise the efficiency of this approach. 
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B 2.   Implementation 

B 2.1   Management structure and procedures 

B 2.1.1 Overview 
Management and coordination of CHARMe will be provided by University of Reading working with a 

Project Board consisting of, primarily, work package leaders.  An Advisory Committee will help ensure 

the project meets its objectives whilst taking of external developments that will be critical to the long 

term success of CHARMe. 

 

Notwithstanding the fact that close links already exist between almost all members of the project 

team, the success of CHARMe will depend on the effective management and coordination of all 

partners. 

 

The University of Reading will address this challenge through the recruitment of a suitably qualified 

senior project manager to act as co-ordinator before the start of the project. The co-ordinator will be 

charged with developing excellent communication links between partners ensuring that the partners 

act as a virtual team regardless of geographic location. They will also work closely with work package 

leaders to develop close links between the wider consortium members and scientific management of 

the project. The UREAD Coordinator will be supported by an Advisory Committee (see section B2.1.2 

for further details).  

 

UREAD Coordinator will chair the Project Board and act as the main point of contact between the 

project and the key stakeholders.  At the day-to-day level, he will be supported by both technical and 

administrative in-house experts; their role will be to provide adequate communication and 

coordination between the partners.  

 

The Project Board will meet monthly, via teleconference where appropriate, with physical meetings 

annually in alignment with the meetings plan. Each work package leader will have a place on the 

Board. The Board will be responsible for the operation of the CHARMe project and for the production 

and quality of the respective deliverables, although responsibility in the first instance will rest with the 

leaders of the individual work package.  

 

Whilst University of Reading will have overall responsibility for the project, at the next level down, the 

work package leaders themselves will be fully responsible for the management of their respective 

work package and for coordinating the inputs of the other partners involved in that particular activity.  

The work package description tables indicate the resourcing for each work package. 

 

B 2.1.2 Decision-making mechanisms 
There will be a single line of command between the REA Project Officer and University of Reading, 

the project coordinator. University of Reading will chair the Project Board, relying on its advice and 

knowledge to help formulate management decisions that will ensure that the project proceeds in an 

orderly and correct manner. The final responsibility for decision making, the casting vote, will belong 

to university of Reading. It is emphasised that there will be a high level of interaction between the 

partners during the project. In addition to the scheduled monthly meetings of the Project Board, ad 

hoc meetings will be held to resolve any specific issues as and when they arise. 

 

The Advisory Committee will provide advice on the development of the project, especially in 

connection with international collaboration and user needs.  It will not have formal decision-making 

authority, but it will be used to provide a very strong steer in line with the agreed project plan. The 

Committee will be chaired by Dr Mark Dowell from the European Commission, Joint Research 

Centre. Dr Dowell is working on a wide variety of projects internationally, including joint activities with 
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NOAA. He will help place CHARMe in context with activities in Europe, thus ensuring that CHARMe 

developments are fully in line with other initiatives in the climate change and data management arena.   

 

In order to support the wider use of climate data, the Advisory Board will also include representatives 

from potential and actual users of climate data who themselves are not climate data experts. In 

consultation with the project partners prior to the start of the project, the project coordinator will invite 

Advisory Committee Members that can together represent this whole spectrum of climate data users. 

The committee is expected to be composed of 6 members in total. The REA Project Officer will have 

a standing invitation to attend the Advisory Committee and other members will include representatives 

from institutions that have provided us with letters of support, including: 

- EUMETSAT;  

- Rockefeller Foundation; 

- NOAA ; 

 

The Advisory Committee will convene on every six months, although provision will be made for 

additional meetings to be called, depending on the requirements of the project. Overseas committee 

members will alternate between physical attendance and teleconference involvement to minimize 

travel costs. 

 

 

B 2.1.3 Quality Assurance Plan 
As part of the Project Management Plan, to be generated at the start of the project, a Quality 

Assurance Plan will also be developed. This will cover, inter alia: 

 

 Project management procedures 

 Project documentation 

 Software development 

 Procedures for accepting deliverables and implementing and monitoring feedback loops 

 Dissemination activities. 

 

The QA plan will be developed and updated as the project develops. 

 

B 2.1.4 Meeting Plan 
Hosting responsibilities for the various progress, interim and final meetings has been distributed 

amongst all the partners to ensure an equitable distribution of travelling expense. The travel plan for 

each partner also includes funding for five project meetings. In addition, information gathering 

meetings are supported.  Given the emphasis on dissemination, two workshops are planned to involve 

the wider climate change community. Hosting duties for each of these working meetings will also be 

distributed amongst all the partners. 

 

Apart from the physical meetings, full advantage will be taken of video conferencing techniques to 

increase the level of interaction within the team whilst minimizing additional cost. 
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Name Location Month No of Days 

Project Management Meetings 

Kick-off Meeting Brussels, Belgium 1 1 

1
st
 Project Meeting KNMI, The 

Netherlands 

6 1 

Mid-term Project 

meeting 

Reading, UK 12 1 

3
rd

 Project Meeting DWD, Germany 18 1 

Final Project Meeting* Reading, UK 24 1 

Other Meetings 

Info gathering for 

WPs 300 and 400 

Ad hoc meetings as 

required 

1 - 3 4 

Metadata 

requirements 

workshop 

Reading, UK 3 1 

Presence at ACRE / 

ERA-CLIM / EURO4M 

meetings 

tbd 1 - 24 4 

Final Workshop* Reading, UK 24 1 

* to run sequentially 

 

 

B 2.1.5 Organisational Structure 
The organisational structure for the project is shown the Figure below The leaders of the individual 
work packages are shown. 
 
 

 
 

REA Project Officer
Consortium  Management (WP100)

Scientific Coordination (WP200)
(UREAD)

Project Board (WP Leaders)

WP400

Data Model
(STFC)

WP300

Requirements
(UREAD)

WP500

System 
Engineering

(Logica)

WP600

Implementation
(ECMWF)

WP700

Application
(UREAD)

WP800

Outreach
(UK Met Office)

Advisory Committee
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B 2.2  Beneficiaries  

B 2.2.1    CoordinatorUniversity of Reading (UREAD) 
The University of Reading is ranked as one of the UK’s 10 most research-intensive universities and 
one of the top 200 universities in the world, with a world-class reputation for teaching, research and 
enterprise. The University’s research in environmental science is rated among the very highest in the 
UK, and in 2006 the University received the Queen’s Anniversary Prize for Higher Education for 
exceptional contributions to Meteorology. The University enjoys very strong scientific and technical 
links with the UK Met Office and the European Centre for Medium-Range Weather Forecasting.  The 
University of Reading coordinates the National Centre for Earth Observation (NCEO), a collaboration 
of 26 universities and other research institutes (including STFC).  The Reading e-Science Centre, 
formed in 2003, is an interdisciplinary group of scientists and technologists at the University that aims 
to apply modern computing techniques to environmental science. The ReSC is known internationally 
for its work in environmental data sharing and visualisation. 
 
Main tasks in Project 
WP100 Consortium management and WP200 scientific coordination. In addition, UREAD will lead 
WP300 (User requirements and gap analysis) and WP700 (Application to Climate Services).  Both of 
these draw on the extensive connections that UREAD has with climate data providers and users and 
its visualization and informatics expertise in the e-Science Centre. 
 

Key project participants: 

Professor Alan O'Neill is Director of the National Centre for Earth Observation and Professor of 
Meteorology at the University of Reading. He has over 35 years' research experience in working with 
satellite data and with related data-quality issues. He has extensive experience of science programme 
management both nationally (e.g. he was the Director of the UK Universities Global Atmospheric 
Modelling Programme for 10 years and Director of the UK Data Assimilation Research Centre for 5 
years) and internationally (e.g. he was co-chair of the SPARC project of the World Climate Research 
Programme). He is currently chair of the European Space Agency's Earth Sciences Advisory 
Committee. Key role in the project: Oversee the project development with respect to its scientific and 
strategic goals and promote the project’s goals and outcomes to the wider international community. 
 
The UREAD co-ordinator will be appointed to undertake the project management of CHARMe. The 
University has a long track record of successful Framework programme co-ordination and are 
confident of engaging an appropriately qualified individual to manage this project. If it is not possible 
at this stage to recruit a suitable co-ordinator, Dr Hannah Prior will be seconded from the University’s 
central services Research and Enterprise office to undertake the project management role. She 
trained as an environmental scientist and has been embedded within the climate research group for 
the past 3 years as Strategic Programme Manager for Earth Observation and Space. She has 
experience of EC framework projects as well as strategic research planning, knowledge transfer and 
project management. Key role in the project: ensure the successful project management of CHARMe 
working extensively with the work package leaders to co-ordinate activities. Act as the main contact 
point to the REA Project Officer, chair the Project Board meetings and convene the Advisory 
committee. They will also support the scientific lead and UKMO staff as WP800 leader on promoting 
CHARMe to the wider community. 
 
Dr Jon Blower is the Technical Director of the Reading e-Science Centre and a Senior Research 
Fellow at the University. He holds a degree (Cambridge) and PhD (Bristol) in Geological Sciences 
and worked in industry as a professional software engineer before joining Reading. He has significant 
experience of international collaboration through EU framework projects, having contributed to the 
MERSEA, ECOOP, MyOcean, GENESI-DR and GeoViQua projects, and has been the Principal 
Investigator on a number of UK projects connected with environmental informatics. Key role in the 
project: Develop UREAD’s contributions in WP300, WP400 and WP700 and provide technical 
oversight. 
 
Dr Debbie Clifford is the Technical Project Officer for NCEO, based at the University of Reading. 
She holds a degree in Engineering Science (Oxford) and worked in industry as a professional 
environmental engineer.  She holds a PhD in Environmental Systems Science (Reading), which 
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focused on the intercomparison of modelled and observed climate datasets. She has postdoctoral 
research experience as part of the Data Assimilation Research Centre at Reading, and currently 
works on a variety of R&D projects funded by industry and ESA. Key role in the project: Assist with 
scientific coordination. Develop UREAD’s contributions in WP300 and WP700. Supervise a post-
doctoral research assistant.  Form links to the wider NCEO user community. 
 
UREAD will also hire a post-doctoral research assistant with expertise in scientific software 
development and web applications to carry out the development tasks in WP700. 
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B 2.2.2    Partner 2 Infoterra Ltd  
Infoterra Ltd, trading as ASTRIUM Geo-information Services, is one of the world’s leading geo-
information companies, offering a complete range of geographic information services to both public 
and private sector organisations. Launched in 2001, Infoterra Ltd was formed from NRSC Ltd and is a 
wholly-owned subsidiary of ASTRIUM Services able to demonstrate over 22 years experience of 
operational Earth observation business.  

 

Main tasks allocated  
Infoterra Ltd will support WP300 Requirements and Gap Analysis, WP600 Implementation in 
Archives (major contribution), WP700 Application to Climate Services and WP800 Outreach and 
Application (major contribution). 
 

Previous experience relevant to those tasks  
Specifically in relation to WP600, Implementation in Archives, Infoterra Ltd has over 20 years of 
successful and highly relevant ground segment operations conducted on behalf of the European 
Space Agency for ERS and Envisat satellite data. In 2012, ESA awarded Infoterra Ltd a contract to 
provide processing and archiving facilities for data from the Sentinel 1 and 2 missions. Of particular 
relevance to this proposal is access to MERIS and AATSR data that will enable the implementation 
and assessment of the CHARMe functionality. Experience of managing large and complex archives of 
satellite data will provide an appropriate dimension for implementing and developing CHARMe 
outputs. Infoterra is supporting the International Space Innovation Centre at Harwell, and the 
involvement of that organisation in the use of satellite data for climate studies is highly relevant to 
CHARMe objectives.  
 
Regarding WP800, Outreach and Application, Infoterra can draw on its experience of promoting the 
applications of satellite data to appropriate users as part of its commercial development. For 
CHARMe this will result in the development of a community that acknowledges the value of CHARMe 
and is willing to adopt the philosophy and procedures that are developed. 

 

Key Personnel 
Dr Steven Hubbard, PhD Physics, has more than 10 years experience in satellite EO work supporting 
the ESA operations for ERS and Envisat processing and archiving. He also worked on the GENESI-
DR project that identified software tools applicable to data curation activities. He has been involved in 
ESA studies associated with long term data preservation. 
 
Dr Thomas Lankester, PhD Computer Modelling, has more than 20 years experience of EO with a 
background in OGC, ISO and HMA standards, data formatting, quality measure development, 
requirements capture and cross-disciplinary liaison. He has been centrally involved in the 
development of an operational process for the derivation of LAI and fAPAR ECV products from 
Envisat MERIS data.  
 
Mr Dave Halbert, is an experienced project manager who will be able to support the development of 
an effective communication strategy that is a core part of WP800 Outreach and Application.  He will 
thereafter support the implementation of that strategy through the design of appropriate workshop and 
web content. 
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B 2.2.3    Partner 3  Science Technical and Facilities Council (STFC) 
The Science and Technology Facilities Council, STFC, is the public sector research organisation 
whose role is to provide access to large scale scientific facilities for researchers in the UK. Within 
STFC, the Centre for Environmental Data Archival (CEDA) operates the British Atmospheric Data 
Centre (BADC) as part of the National Centre for Atmospheric Science (NCAS) and the NERC Earth 
Observation Data Centre (NEODC) as part of the National Centre for Earth Observation (NCEO). In 
addition, CEDA is host to the UK Solar System Data Centre (UKSSDC), the IPCC (Intergovernmental 
Panel on Climate Change) Data Distribution Centre (www.ipcc-data.org) and is one of three key sites 
in the large globally federated archive of climate model data for CMIP5 (The Coupled Model 
Intercomparison Project, Phase 5). CEDA supports the atmospheric and earth observation science 
communities in the UK and abroad through the provision of tools and services to aid data 
preservation, curation, discovery, access and visualisation.  
 
Main tasks allocated  
STFC will lead the definition and encoding of the abstract data model for Commentary metadata 
(WP400), and will contribute CHARMe implementation within its archives and application to example 
data (WP600 and 700). STFC will also contribute to the establishment of user needs for climate 
Commentary metadata (WP300).  
 
Previous experience relevant to those tasks  
CEDA has developed considerable expertise through its role supporting the various user communities 
and through a number of major international collaborations.  These include EU FP7 projects Metafor 
and IS-ENES, and CEDA is one of the lead institutions in the Earth System Grid Federation, a 
collaboration to provide world wide access to Peta/Exa-scale scientific data. CEDA contributes 
actively to the development and maintenance of international data standards (metadata, formats and 
services for discovery, processing and visualisation), ensuring interoperability of large numbers of 
diverse datasets. CEDA currently holds of over 1Pb of environmental data (observations and model 
simulations), and has more than 20,000 registered users. The CMIP5 archive at CEDA has a 
projected figure of 10000 users and 2.4Pb estimated data volume. 
 
Key Personnel 
Dr Philip Kershaw is a senior developer with CEDA and is a specialist in federated identity 
management and access control.  He also has a range of experience with Space science and Earth 
observation related applications development both with STFC and in industry. He has contributed to 
the security architecture for a number of distributed systems including the Earth System Grid 
Federation.   

Dr Dominic Lowe has worked in the field of Geographic Information Systems for the past decade, as 
a GIS software consultant, and now at CEDA where his work has focused on data modelling and the 
development of OGC services. Dominic is the Editor of the INSPIRE Annex III themes: 
Oceanographic Geographical Features and Sea Regions. He is an OGC representative for STFC and 
has contributed to a number of OGC working groups, including WFS, WCS, WMS and O&M. He has 
recently worked on a project for ESA to extend their Heterogeneous Missions Accessibility (HMA) 
data model for altimetric and limb-sounding satellite products.  

Dr Victoria Bennett leads the Earth Observation data activities within STFC-CEDA. She has 14 
years experience in atmospheric and environmental remote sensing research and data management. 
For the last five years at the NERC Earth Observation Data Centre (NEODC) she has had 
responsibility for data management in support of the UK academic Earth Observation community, 
working with data providers, users and other key stakeholders (e.g. ESA). 
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B 2.2.4    Partner 4  Deutscher Wetterdienst (DWD) 
Germany's National Meteorological Service, the Deutscher Wetterdienst (DWD), which was founded 
in 1952, is responsible for meeting meteorological requirements arising from all areas of economy and 
society in Germany and provides services for the protection of life and property in the form of weather 
and climate information. DWD co-ordinates the meteorological interests of Germany on a national 
level in close agreement with the Federal Government and represents the Government in 
intergovernmental and international organisations as, for example, the World Meteorological 
Organization (WMO). 
 
Main tasks allocated  
DWD will mainly contribute to the definition and encoding of an abstract data model for Commentary 
metadata, its implementation in existing archives and the assessment on the impact on current 
archives from adopting the proposed method.  DWD will apply the developed approach to satellite 
derived data sets and other  existing archives of historical data including the generation of new 
Commentary metadata for climate variables. DWD will also contribute to the establishment of user 
needs for climate Commentary metadata and the assessment of current archive practice.  
 
Previous experience relevant to those tasks  
DWD is leading the EUMETSAT Satellite Application Facility on Climate Monitoring (CM SAF) which 
provides regional and global satellite derived climate data records. Additionally, DWD is currently 
Principal Investigator for the ESA DUE GlobVapour project, leads the ESA CCI Clouds project, and is 
partner in the EU FP 7 EURO4M project.  Furthermore, DWD leads the Regional Climate Centre 
(RCC) node on climate monitoring for WMO region RA VI (Europe and Middle East) and is also 
responsible for the overall coordination of the RA VI Pilot RCC Network. DWD performs acquisition of 
data and processing of weather reports from all over the world and leads the WMO Global 
Precipitation Climatology Centre (GPCC). Due to the involvement in many different national and 
international projects providing numerous data sets of different nature to a large variety of user groups 
(e.g., agriculture, urban planning, hydrology, climate research or the energy sector), DWD is 
experienced with the different user requirements arising from different applications and data sources. 
Currently, DWD’s Climate Data Centre is set up as central portal to provide access to all climate data 
of DWD. As data provider and processing centre for a large variety of products DWD has long-term 
experience in operation of archives with diverse access and metadata requirements. 
 
Key Personnel 
Petra Fuchs is Head of Operations of CM SAF since January 2007. She is responsible for the 
operations activities of the CM SAF consortium at the different processing centres  including archiving  
and user support and leads the international system/software verification and validation team of the 
CM SAF. She is also  responsible for the system engineering of the ESA Cloud CCI project. 
 
Dr. Frank Kaspar is head of the National Climate Data Centre at DWD since September 2011. This 
section is responsible for quality-control and archiving of measurements from Germany’s station 
network, provision of derived gridded products and for digitizing historic data from German stations. 
He was member of the CM SAF team at DWD from 2007 to 2011. He also has a decade of research 
experience in climate impact research and climate modelling.  
 
Dr. Nathalie Selbach works at DWD since January 2004 as scientist in the CM SAF. After working in 
the development of water vapour products for CM SAF for three years, she is now responsible for all 
issues related to the interfaces between science and operations as well as for quality assurance, 
archiving and user support within the CM SAF. 
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B 2.2.5    Partner 5  European Centre for Medium-Range Weather Forecasts 
(ECMWF) 

The European Centre for Medium-Range Weather Forecasts (ECMWF) is an intergovernmental 
organisation supported by 34 states across Europe. ECMWF has co-operation agreements with 
various international institutions, including the World Meteorological Organisation (WMO), the 
European Organisation for the Exploitation of Meteorological Satellites (EUMETSAT), the African 
Centre of Meteorological Applications for Development (ACMAD), the Joint Research Centre (JRC), 
and the European Space Agency (ESA). 
 
Main tasks allocated  
ECMWF will participate in the following tasks: WP300, WP600, WP700 and WP800. 
 
Previous experience relevant to those tasks  
ECMWF’s principal tasks are concerned with the development of numerical methods for medium-
range weather forecasting; the preparation, on a regular basis of medium-range and long-range 
weather forecasts for distribution to the meteorological services of the Member States; scientific and 
technical research directed to the improvement of these forecasts; and the collection and storage of 
appropriate meteorological data. ECMWF, through its partnerships with EUMETSAT, ESA, the EU 
and the European Science base, has established a leading position for Europe in the exploitation of 
satellite data for operational numerical weather prediction, for operational seasonal forecasting with 
coupled atmosphere-ocean-land models, and for climate reanalysis.  
 
Key Personnel 
Dr Dick Dee is Head of the Reanalysis Section at ECMWF, responsible for the production of the on-
going ERA-Interim reanalysis, and Coordinator of the FP7 project ERA-CLIM. He obtained a PhD in 
Applied Mathematics from New York University in 1983. Prior to joining ECMWF in 2005 he worked 
as a mathematics professor at PUC-Rio in Brazil, as a research scientist at Deltares (formerly Delft 
Hydraulics) in the Netherlands, and as a physical scientist at NASA’s Goddard Space Flight Centre in 
the United States. His primary area of expertise is data assimilation, with special interest in the 
treatment of biases in models and observations. 
 
Baudouin Raoult is Principal Software Architect at ECMWF and serves as Head of the 
Meteorological Data Section. He is responsible for the design and development of the ECMWF 
Meteorological Archival and Retrieval System (MARS), which is the main repository of meteorological 
data at ECMWF and one of the largest existing archive of meteorological data world-wide. He has led 
various other critical ECMWF projects such as the development of software for supervision, 
monitoring and scheduling that controls the ECMWF operational production system, the design of a 
data manipulation language and the implementation of a web-based catalogue browsing and data 
retrieval system. He currently leads the development of scalable data services facilities for reanalysis 
data products and observations, partially supported by the ERA-CLIM project. 
 
The ECMWF project team for CHARMe will be supplemented with one full-time consultant, to be 
recruited and contracted for the duration of the project. 
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B 2.2.6    Partner 6  Koninklijk Nederlands Meteorologisch Instituut (KNMI) 
The Royal Netherlands Meteorological Institute (KNMI) is the national research and information centre 
for weather, climate and climate change in the Netherlands. KNMI has a long tradition in operational 
and scientific activities. Climate research at KNMI aims at observing, understanding and predicting 
changes in the climate system. 
The main contribution of KNMI will be to demonstrate the functionality of the proposed CHARMe 
system in a large operational climate database (the European Climate Assessment and Dataset, 
ECA&D), and to liase with the FP7 EUR4M project (coordinated by KNMI).  
 
Dr. Gé Verver is a researcher in the Climate Services department of KNMI. He is involved in the 
European project EURO4M which develops regional reanalyses of past weather and user-oriented 
data products for monitoring climate variability and change in Europe (see www.euro4m.eu). He 
works on the assessment of user requirements for the new Dutch climate scenarios. In the past he 
participated in several national and European projects and coordinated the EU FP6 STAR project on 
tropical atmospheric research. He did his Ph.D. at Utrecht University on the interaction of atmospheric 
chemistry and boundary layer mixing.  
 
Dr. Albert Klein Tank has been working as a scientist at KNMI for almost 20 years now. He is 
actively involved in observational research embedded in international projects and programmes. 
Albert co-ordinates the European project EURO4M, and leads the European Climate Assessment & 
Dataset project that joins over 40 meteorological services in Europe and the Mediterranean (see 
eca.knmi.nl). Albert is also involved in the production of the 2007 and 2013 assessment reports of the 
IPCC. Currently, he co-chairs a global expert team on the topic of detection and attribution of 
anthropogenic climate change. On a national level, he co-ordinates the climate change scenarios for 
the Netherlands constructed by KNMI for local adaptation to climate change. Albert has published 
papers in scientific journals, as well as policy relevant reports (see www.knmi.nl/~kleintan). 
 

Wim Som de Cerff (MSc. computer science, Twente University) is senior researcher working at the 

R&D Information and Observation Technology division of the KNMI. Wim works for 12 years now at 

KNMI and has over 5 years experience in leading software development and research projects 

developing data centres. He is task leader in IS-ENES (FP7-INFRA-2008-1.1.2.21), developing a 

prototype data and information portal to enable the use of climate model data for the climate impact 

community. Within KNMI he is the architect of the SDP KDC project which will build the next 

generation KNMI data center, providing data curation for science data and a satellite data processing 

platform. 

 

http://www.euro4m.eu/
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B 2.2.7    Partner 7  Logica UK Limited 
Logica is a global solutions company providing IT consultancy, business consulting, systems 
integration, software development, systems engineering, IT services and business process 
outsourcing.  We employ approximately 40,000 staff world-wide operating in 36 countries, supporting 
clients across diverse markets including Defence, Space, Government, Energy, Utilities, 
Telecommunications, Commercial, Transport and Finance. Logica has 30 years experience in the 
Earth Observation (EO) domain, developing meteorological, environmental monitoring, data 
management and operational image processing systems for a wide range of clients. Our 
responsibilities have ranged from engineering Prime for front end data acquisition through to EO data 
exploitation within decision support systems and cartographic production environments. We 
consistently apply system engineering experience and best practice from the many sectors that we 
operate in, utilising them to benefit our EO activities. 
 
Main tasks allocated  
Logica will develop the CHARMe node which forms the core of the engineering solution. We will also 
contribute to the requirements gathering process (WP300) and support the implementation of 
exemplars (WP700). Logica will provide a rigorous approach to the system development, based on 
our experience developing systems similar to CHARMe, and benefitting from close working 
relationships with academia and the commercial entities involved. 
 
Previous experience relevant to those tasks  
Logica has wide experience gained from many studies in the EO domain, primarily but not exclusively 
on ESA projects. Our work as prime contractor on GlobWave has given us an excellent understanding 
of the methodology, challenges and aims relating to data quality. As prime contractor for GECA 
(Generic Environment for Calibration and Validation), we have developed tools to enable inter-
comparisons between satellite and in-situ measurements covering SAR, Altimetry, Atmospheric, and 
VIS/IR domains utilising concepts and methods for transparent inter-comparisons and consistency 
checks as well as time series analyses. Elsewhere, Logica has co-developed a land carbon 
intelligence tool, Canopy, allowing users to attain accurate satellite-derived carbon information for a 
user-defined geographical area of interest. 
 
Key Personnel 
Dr Ed Pechorro will be the Design Authority for the CHARMe node development. He has over 10 
years commercial experience in system and software engineering, most recently at Logica in Earth 
Observation. His current system engineering activities include Technical Lead for Sea Level CCI, and 
Technical Architect for Sea Ice CCI, both significant ESA Earth Observation projects. 
 
Dr. Clive Farquhar will provide additional expertise for the CHARMe development. He has been 
involved in the EO community for more than 10 years. Prior to joining Logica he was involved in 
image acquisition and processing of NERCs hyperspectral airborne systems and the development 
and implementation of image processing software for the remote sensing & EO communities. 
 
Phillip Harwood will provide the Logica Project Management. He has 15 years experience in the 
space domain in a wide variety of roles, most recently focusing on technical project management for 
EO projects. He is currently project manager of the ESA eSurge project. 

 

Logica proposes to use a combination of these senior experts alongside engineers and junior 

technicians/developers to undertake the CHARMe work. Logica’s senior experts will be supplemented 

by other staff (software engineers and developers) drawn from Logica’s resources pool, who will work 

under the experts’ supervision. We anticipate that approximately two-thirds of the time will be 

allocated to the senior experts, one third to the engineers and developers. 

  



 CHARMe  312641 
 

44 
 

B 2.2.8    Partner 8  Spot Infoterra Hellas Geoinformation and Space Products 
and Services AE Spot Infoterra Hellas AE (SIH) 

Spot Infoterra Hellas SA (SIH) was created in 2010 when a majority stake was purchased by 
ASTRIUM from company Geomet Ltd, a long-standing partner of Spot Image and Infoterra in Greece 
with more than 20 years experience in the field of geoinformation business. SIH distributes the full 
range of Astrium GEO-Information Services products and services, including data provided by the 
SPOT Constellation, TerraSar-X, Formosat, etc. taking advantage of the resources and skills offered 
by Astrium GEO-Information Services, SIH offers advanced solutions that expand in the whole range 
of geoinformation, serving various sectors such as environmental and physical surface monitoring, 
telecommunication, management of utility networks, border control, national and regional planning, 
maritime monitoring, agriculture, defence and even management of natural resources exploitation (oil, 
natural gas) etc. 
 
SIH employees are highly skilled and experienced in the following fields of activities:  

 Remote Sensing and Digital Photogrammetry 

 GIS applications and production and processing of geographical data  

 Mapping and Cadastre 

 Digital Image Processing 
SIH is involved also in the project concerning Vulnerability Mitigation Adaptation (VMA) of Climate 
Change, gaining significant and crucial experience on the use of data for monitoring climate change 
impact in the Mediterranean region, and in parallel establishing cooperation and communication lines 
with national bureaus and parties involved in similar studies.     
 
Main tasks allocated:  
SIH’s role in this project will be to investigate users’ needs for climate Commentary metadata, assess 
the current archive practice in Greece and then make an assessment of the impact of the proposed 
software/standards/working practice on the current archives.  Feedback from end users located in 
southern Europe is a very important input to this project since the Mediterranean regions face specific 
climate change impacts. 
 
Key Personnel: 
Dr. George Vozikis is the Technical Director of SIH and he is responsible for the successful and 
smooth technical management and execution of projects. In the VAM project he was supporting all 
actions in Greece. His educational background comprises an Engineer’s Diploma in Surveying and 
Geoinformation, as well as a PhD in the fields Remote Sensing and Photogrammetry. 
 
Michael Kotzakoulakis is the Sales & Business Development Director of SIH. He has a proven 
record in communication with end users and understanding their needs. He was responsible for the 
coordination of all SIH actions needed in the VMA project. His background is Computer Engineering 
and Informatics. 
 
Maria Pahoula works as a GIS expert in SIH. She is a Geologist with Msc in Geoinformatics and 
specialized in, GIS, Remote Sensing. She has been involved in a huge number of projects dealing 
with the processing of Satellite data. She was involved in the execution of VMA, understanding the 
end user needs, documenting the state of the art and, with the relevant input from the end users, 
spotting improvement areas and potential solutions.  
 
Laurence Labergue works in sales support and communications in the Sales & Business 
Development department of SIH. She is specialized in developing and implementing communications 
and media strategies that successfully deliver information and key messages to the clients and to the 
public. She is an experience translator. 
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B 2.2.9    Partner 9  Met Office 
The Met Office based in Exeter in the UK is one of the leading meteorological services in the world. 

The Office is a world leading organisation in Numerical Weather Prediction and Climate and Climate 

Change, and is involved in many collaborative research activities and projects. There is a continuing 

commitment from the Office to developing, promoting and delivering customer driven services in the 

natural environment, and in working more closely with customers to improve their decision making 

and risk management through better understanding of weather, climate and the natural environment. 

Throughout all of these activities the Office provides underpinning research expertise to support the 

development of numerical weather prediction and climate prediction models to meet customer 

requirements. The Met Office Hadley Centre is a world leading Earth system modelling centre which 

is primarily focussed on providing input to Government (through the Department of Energy and 

Climate Change, and the Department for Environment, Food and Rural Affairs) and to the IPCC 

through inputs to the reviews.  

 

Main tasks in Project 

UKMO will lead WP800 (Outreach and Application) and will act as an expert consultant to the project, 

providing access to user requirements information it has gathered or coordinated, and advising on the 

encryption of the commentary metadata tools through its expert role in activities such as the WMO 

Global telecommunication System. 

Key project participants: 

 

Dr Roger Saunders manages a group within the Satellite Applications team within the Met Office. 

The main aim of the group is to make better use of satellite data for NWP and climate modelling. He 

leads the Climate Modelling User Group of the ESA Climate Change Initiative and is a member of the 

GCOS Atmosphere Ocean Panel. During 1995-1999 he was head of the Satellite Section at ECMWF 

where he had responsibility for making use of new types of satellite data in the NWP model. He 

provided assistance on the use of satellite data in the ERA-40 reanalysis (which has climate 

applications). Key role in the project: Provide information and advice on user needs for climate 

commentary metadata; and on existing activities in Quality Assurance and citation. This will come 

from Met Office participation in the ESA CMUG and ESA CCI ECV projects. 

 

Nick Rayner is responsible for the leadership and management of the Met Office Hadley Centre team 

which develops data sets and analyses of marine climate observations. Currently activities include the 

ESA CCI SST and the FP7 ERA-CLIM project. Nick is a member of the Science Team of the Group 

for High-Resolution Sea Surface Temperature (GHRSST), the Global Climate Observing System 

Working Group on SST and Sea Ice (co-chair), and the ESA Climate Change Initiative SST 

development project (leader of the specialist climate research team). Key role in the project: Provide 

information and advice on user needs for climate commentary metadata; and on existing activities in 

Quality Assurance and citation. This will come from Met Office participation in the ESA CCI ECV 

project on SSTs and the global surface temperature initiative (WMO sponsored).  

 

Jeremy Tandy leads the development of interoperability standards that enable the Met Office to 

continue to share and exchange meteorological information with a diverse range of communities and 

industry. He has lead activities within standards organisations such as Open Geospatial Consortium 

(OGC), WMO, Defence Geospatial Information Working Group (DGIWG), International Civil Aviation 

Organisation (ICAO) and UK Location (the UK Government response to the EU INSPIRE Directive 

(2007)). Jeremy’s current external commitments include:  

 World Meteorological Organisation: Inter-Programme Expert Team on Metadata & Data 

Interoperability (chair), Aviation XML Task Team (participant) 

 UK Location Programme: Location Council (participant), Architecture & Interoperability Board 

(participant), Registries Working Group (chair), Linked Data & Location Working Group (participant).   
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Key role in the project:  Provide consultancy advice on “Definition of abstract data model for 

commentary metadata”, “Encoding of commentary metadata”, and “System requirements definition 

for commentary metadata” 

B 2.3 Consortium as a whole 
The implementation of CHARMe will enable a wider variety of climate data to be easily accessible to 

the user community and ultimately the size of the community that is involved by facilitating its 

exploitation downstream. The consortium partners have been chosen to leverage as far as possible 

investments already made in climate services, in particular through existing EC Framework projects. 

 

In order to develop CHARMe a team has been brought together that provides the necessary 

complementary expertise, as well as pan-European representation.  The specialist nature of satellite 

data archives and the exploitation of these data for climate change analysis effectively defines the 

type of potential partner who can support the project. The established project team is confident that 

CHARMe will meet its objectives and provide results that will result in long term benefits to climate 

change analysis and to initiatives such as the GMES Climate Service in particular. The level of 

overlapping and complementary skills present across the project team should be noted. Moreover, 

access to different regions of Europe will ensure that all types of climate data and end user needs will 

be elaborated during the project. This will result in an efficient development environment that has 

already been evidenced in the proposal writing phase. 

 

CHARMe follows a logical development pathway and it is appropriate to consider the high level 

technical development work packages and how the individual participants support them: 

 

WP300 Requirements and Gap Analysis. All the members of the project team will have a role to play 

in capturing requirements as they represent a broad user spectrum. The team is involved in data 

acquisition and data archiving, provision of meteorological services, data re-analysis, climate change 

modelling and other related tasks. The involvement of Greek meteorological services through SIH will 

ensure that the requirements of southern Europe, the Mediterranean and northern African regions are 

captured (especially important in view of those regions’ exposure to the effects of climate change and 

the importance of Mediterranean sea as a European ecosystem) as well as those of northern Europe. 

The University of Reading has established research links with several African universities and will 

ensure their requirements contribute to this work package. 

 

WP400 Data Model for “Commentary metadata”. Practical knowledge of working with climate datasets 

has given members of the project team insights into the limitations that CHARMe will address. This 

response will be of benefit to the wider cross section of the climate data user community as 

represented by the project team members. 

 

WP500 CHARMe Software Engineering. Logica will provide the CHARMe engineering solution based 

on the requirements identified by the project team. Already experienced in developing systems similar 

to CHARMe, Logica will provide an industrial approach to system development benefitting from close 

working relationships with academia and the commercial entities involved. 

 

WP600 Implementation in Archives. CHARMe will be tested on real data held in archives operated by 

ECMWF, Infoterra Ltd, KNMI, DWD and STFC, with additional inputs from the rest of the project team. 

The results of this work package will determine the impact of CHARMe on archiving activities and how 

further implementation should proceed. Efficient feedback loops will be in place enabling Logica to 

react to issues and opportunities as they are raised during this empirical testing phase. 

 

WP700 Application to Climate Services.  The University of Reading will lead a series of CHARMe 

implementation activities that will provide the basis for wider scale deployment. Working with the other 

partners and the archives held by ECMWF, Infoterra Ltd and Greek meteorological services, the 
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results of this work package will show CHARMe in an operational context.  Logica’s involvement in 

this work package will enable an efficient engineering response to feedback issues as they are raised.  

 

WP800 Outreach and Application. The UK Met Office will lead this work package that is critical to the 

future uptake of CHARMe.  The project team has an important role in supporting this activity through 

representation in their national domains.  Northern Europe is well represented and the involvement of 

SIH in Greece provides opportunities to promote CHARMe in the surrounding region. 

 

B 2.3.1 Linkages to related projects  
Many members of the CHARMe project team are involved in activities related to, inter alia, the 

management of data for climate change, and have expectations of being involved in future 

programmes such as the GMES Climate Service.  This experience and knowledge is available to 

ensure that CHARMe will be developed to provide maximum support to these other initiatives 

Furthermore, the timing of CHARMe has been established to synchronise, as far as possible, with the 

development of these external programmes as they gather pace.  The following table indicates the 

linkages to other projects that exist within the CHARMe project team. 

 

 

Project Involve-
ment 

Timescale to interact 
/ influence 

Relevance to CHARMe 

GMES, 
including 
MyOcean2, 
MACCII, 
Geoland2 

UREAD,  
STFC, 
DWD, 
ECMWF  

Ongoing Future GMES climate services could exploit 
our recommendations, processes and tools. 

In particular, MyOcean2 is interested in 
developing intercomparison tools similar to 
those specified in WP730. 

CCI / ECVs UREAD,  
STFC, 
DWD 

Ongoing Search and intercomparison tools will be 
highly useful in developing and assessing the 
ECVs. NCEO is involved in all CCI projects 

ERA-Clim ECMWF Project runs until  
December 2013 

Significant events tool (WP730) being 
developed specifically for this project. 

EURO4M DWD, 
KNMI 

Project runs from April 
2010 to March 2014. 

Future climate services could exploit our 
recommendations, processes and tools 

 

CM SAF DWD, 
UKMO for 
next 
phase 

CDOP-2 timescale Mar 
2012-Feb 2017 

Existing climate service, could exploit 
recommendations/processes/tools WMO’s 
SCOPE-CM project links to CM SAF 

Hans-Ertel-
Centre for 
Weather 
Research – 
“German 
Reanalysis 
Project” 

DWD Ongoing New high resolution regional reanalysis 
products could consider our 
recommendations. 
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RCC-CM, 
RCC-CD 

DWD,  Designation process in 
progress 

Future climate services could exploit our 
recommendations, processes and tools 

GeoViQua UREAD Project runs until 
February 2014 

GeoViQua’s main objective is to improve the 
GEOSS Common Infrastructure, providing 
users with quality-aware visualisations. 
CHARMe will build on this project by applying 
the same approaches to climate data 

QA4EO STFC Ongoing CHARMe to be aligned with QA4EO goals and 
practices 

GSICS DWD Ongoing GSICS provides in-space calibration and QA, 
which are key pieces of Commentary 
metadata. NOAA is a key partner in this 
project and will be asked to contribute to the 
user requirements 

Metafor UREAD, 
STFC 

Finished in 2011 Results and experience available to be drawn 
on in CHARMe, in particular in defining the 
metadata model and data entry tool. 

LTDP/SAFE Infoterra 
Ltd has 
bid 

ESA ITT AO 1-6840 
Evaluation of 
requirements on data 
quality information in 
relation to the Long 
Term Data 
Preservation (LTDP) 
guidelines. 

18 month study, likely 
to start in January 
2012 running through 
until mid-July 2013 

CHARMe to be aligned with LTDP goals and 
practices. Highly relevant to implementation 
of CHARMe due to overlapping elements. 
Need to make contact with the successful 
team during the study phase 

GARNET-E
  

Infoterra 
Ltd  

GARNET-E is funded 
2010 to 2012 

This is a FP7 project coordinating European 
and African EO experts with regard to 
emergency mapping. The established network 
will be available after the end of the funded 
phase and will be used for disseminating 
information about CHARMe processes and 
tools 

 

B 2.3.2 International involvement 
The fundamental role of the dissemination work proposed for CHARMe will be to present CHARMe to 

as many of the relevant international organisations as possible.  CHARMe partners are already 

heavily involved with a wider range of relevant international projects, as indicated in section 2.3.1. 

Here we note collaboration with individual international bodies that have a particularly prominent role 

in the CHARMe project. They themselves are well connected internationally on climate and climate 

data issues, e.g. through the projects listed in the above section. These bodies are not formal 

partners in CHARMe and would not be funded by the project (except for a contribution to travel costs 
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to attend meetings convened by CHARMe). The intention, however, is that the relationships will be 

more than just informal links with collaborators, but mutual influence on technical solutions, 

implementation and user engagement.  

 

NOAA 

Discussions have been held with members of NOAA (US National Oceanic and Atmospheric 

Administration) to ensure that CHARMe is developed in alignment with other initiatives that are 

seeking to provide Commentary on climate data.  This conscious effort to harmonise with these global 

activities is a key element of CHARMe and NOAA is acknowledged as a key played in this regard. A 

representative from NOAA will be invited to join the Advisory Committee. In addition, a member of 

staff supported by CHARMe will spend a period of time at NOAA to ensure that technical and 

strategic solutions and goals are aligned. NOAA is a lead agency in the USA concerned with the 

quality of climate data, and ties its effort closely to the needs and aspirations of other agencies in the 

USA, such as NASA. Therefore the CHARMe-NOAA collaboration will have far-reaching influence on 

both sides of the Atlantic and globally.   

 

EUMETSAT and National Meteorological Services 

In its role as an operational agency, EUMETSAT considers data archiving and data quality as central 

elements of its service to member states. EUMETSAT is organizing archiving and processing 

methods to respond to expanding requests for long time series for climate research and services. It 

has indicated (in a letter of support) willingness to collaborate with CHARMe through participation in 

key project meetings, and by sharing its experience in archiving, processing and dissemination of 

satellite data. EUMETSAT will provide a strong link to European national meteorological services and 

will be a conduit to promote within them the procedures developed by CHARMe. In addition to the 

European Meteorological Services represented by members of the project team, the Greek partner in 

CHARMe has received a letter of support from The Hellenic National Meteorological Service of 

Greece, as well as a letter of support from the National Observatory of Athens as an end user of 

climate data.  

 

ROCKEFELLER FOUNDATION 

As a philanthropic organization, the Rockefeller Foundation (RF) supports work that enhances human 

resilience in the face of acute crisis and economic stress. Climate and environmental change are 

among its priority areas. It is committed to supporting work to provide access to new tools, practices, 

resources, services and products, and has established climate change units to build capacity in 

different part of the world. .The RF has identified reliability of climate data as a key challenge. An 

major element of its collaboration with CHARMe (as indicated in its letter of support) will be through its 

Climate Exchange Network for Africa, which brings together research organizations, learning 

institutions, policymakers, donors and implementers to support agricultural resilience research in 

connection with climate change. The RF considers that members of this network “will benefit 

immensely from the outputs and outcome of the CHARMe project as they will be end-users of future 

climate services.” 

 

JOINT RESEARCH CENTRE (JRC) OF THE EUROPEAN COMMISSION 

The collaboration between European and North American blocs of climate data providers and users is 

especially important, since these regions contain many of the world’s climate data experts, and 

alignment of their efforts is essential. A group in the JRC, headed by Dr Mark Dowell, has already 

been working to bring such an alignment about. He has therefore accepted an invitation to support 

CHARMe by chairing an Advisory Committee to continue with this task, and also to provide strategic 

advice regarding the aspirations and needs of the wider international community.  
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B 2.4.2 Detailed Information on own resources to be used in the project 
The project team already has access to climate change data archives and associated software 

routines for accessing and processing these data. This in itself represents a substantial resource that 

is brought to CHARMe and a representative sample of these facilities is provided in the following 

paragraphs 

 

In addition to the technical expertise of UREAD in Earth Observation, data assimilation and 

multidimensional data (see Individual Participant descriptions), the Reading group provides access to 

world-class end-user environmental scientists in the School of Mathematics and Physical Sciences 

and the wider community in the National Centre for Earth Observation, which consists of scientists in 

26 institutions across the UK.  The close existing relationship (and collocation) of these scientists with 

the technical team in the Reading e-Science Centre will provide constant feedback on new 

technologies. The Reading e-Science Centre will provide open-source software developed in previous 

projects (BlogMyData, Godiva2, MashMyData) together with software development and test 

environments (virtual machines and large disk storage) for adapting these systems to develop 

applications for the CHARMe project.  UREAD will also contribute meeting space and 

videoconferencing facilities for use at no cost to the project. 

 

Infoterra Ltd operates the UK-Multi-Mission Processing and Archiving Centre (UK-PAC) under 

contract to ESA. The UK-MM-PAF hosts the full 20 year long archive for Along Track Scanning 

Radiometer data, covering 3 missions, ATSR-1, ATSR-2 and the on-going Advanced ATSR mission 

on the ESA ENVironmental SATellite (ENVISAT). (A)ATSR data represents the 'gold standard' for 

spaceborne measurement of Sea Surface Temperature, a critical ECV for both weather forecasts and 

climate models. Land Surface Temperature, another ECV, is also available from Level 2 (A)ATSR 

data. In 2013, with the launch of Sentinel 3, the Sea Land Surface Temperature Radiometer (SLSTR) 

will build on this baseline of data providing a continuous record that will cover over 30 years of climate 

change. ENVISAT also provides Full Resolution (300m) MERIS data with large area coverage dating 

back to 2003. The MERIS FR archive at the UK-MM-PAF is systematically processed to Level 1b as 

an input to the GlobCover 300m global land cover mapping project. The archive of Level 1b data is 

also the basis for the PHenology And Vegetation EO Service (PHAVEOS) which generates Level 3 

(mapped) and Level 4 (modelled for continuous coverage) time series of a range of biophysical 

parameters and indices, including the Leaf Area Index (LAI) and fraction of Absorbed 

Photosynthetically Active Radiation (fAPAR) ECVs. Working with Dr Jadu Dash of Southampton 

University, and co-chair of the CEOS Land Product Validation (LPV) Phenology focus group, multiple 

LAI and fAPAR time series are being used to develop Signal to Noise Ratio (SNR) quality methods 

and metrics. The UK-MM-PAF MERIS archive provides a baseline of precursor data to support 

operational exploitation of both the Ocean Land Colour Instrument (OLCI) to be launched on Sentinel 

3 and also the high (20m) resolution Multi-Spectral Instrument (MSI) to be launched on Sentinel 2. It 

is also worth noting that the UK-MM-PAF is being expanded for the archiving and processing of 

Sentinel 2 MSI data from 2013 onwards. 

 

STFC-CEDA, The Centre for Environmental Archival has data holdings of over 1Pb covering 

atmospheric science and earth observation data domains. These archives will be considered when 

determining requirements for CHARMe, and for deployment of CHARMe tools in one of the 

implementation use cases. CEDA has expertise in metadata modelling, standards and interoperability 
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for earth science data, data management and related software development which it will bring to the 

project.  

 

DWD has available a multitude of computing and archiving facilities, information and modelling 

systems. DWD hosts satellite archives for many operational meteorological satellites including 

radiance and geophysical parameter data sets. Additionally, it has full EUMETCAST stream receiving 

station and an operational archive of the WMO GTS stream of world wide surface and upper air 

observations. DWD is host of the EUMETSAT Satellite Application Facility on Climate Monitoring with 

fully established operational  processing and archiving of products derived from several satellite 

instruments and user services including order handling, a web user interface and user feedback.  The 

project will be supplemented by work done with respect to user requirements for e.g. different climate 

monitoring products through DWD’s involvement in different ESA projects such as EAS DUE 

GlobVapour and ESA CCI and the EU FP 7 project EURO4M as well as through the involvement in 

CM SAF and the position as lead for the Regional Climate Centre (RCC) node on climate monitoring 

for WMO region RA VI (Europe and Middle East) 

 

Over the years, ECMWF has developed a service oriented infrastructure to provide access to its 

archived data. Users can retrieve, transform and plot data on-demand. This infrastructure will be 

scaled up to meet the ERA-CLIM data access requirements emerging from the procedures put in 

place within CHARMe, by adding extra disks and server capabilities. The ERA-CLIM reanalysis 

project will produce around one petabyte of data. In order to cater for this large volume and provide 

users with acceptable response times, popular parts of this dataset will have to be cached and 

compute resources will have to be made available, The Observation Feedback Archive (including raw 

input observations, observational departures, events, uncertainty estimates, etc.), covering more than 

a century of observational dataset, will be made available online, with interactive and user-friendly 

web-based access, in order to serve WP500 requirements. 

 

The European Climate Assessment and Dataset (ECA&D, http://eca.knmi.nl) is developed and 

maintained by KNMI. It contains over 25,000 public and non-public timeseries of ECV’s, from more 

than 5000 stations in Europe and the African-Mediterranean coast. From these basic data 61 user-

oriented indices of extremes are derived as well as daily gridded fields of temperature and 

precipitation developed by the EU ENSEMBLES project (EObs). The dataset includes a large amount 

of metadata (station descriptions, results from homogeneity tests, instrument changes, etc.) and 

forms the backbone of the European Regional Climate Centre (RCC). The experience with ECA&D 

will be brought into the project to define the CHARMe system. After implementation ECA&D will be 

used to demonstrate the functionalities of the CHARMe system.  

As coordinator of the FP7 EURO4M project, KNMI will connect CHARMe with other potential 

contributors to the future GMES Climate core service. 

 

Logica will perform the software engineering for the CHARMe node which forms the core of the 

engineering solution. The development will benefit from Logica’s heritage in the related fields, for 

example our role as lead system engineers in Sea Level CCI and Sea Ice CCI projects. As prime 

contractor on the GECA (Generic Environment for Calibration and Validation) project for ESA, Logica 

has developed tools to enable inter-comparisons between satellite and in-situ measurements 

collocated in 4 dimensions (latitude, longitude, altitude, time) covering SAR, Altimetry, Atmospheric, 

and VIS/IR domains. This service provides the concept and methods for transparent inter-

comparisons and consistency checks as well as time series analyses. Elsewhere, Logica have co-

developed a land carbon intelligence tool, Canopy, allowing users to attain accurate satellite-derived 

carbon information for a user-defined geographical area of interest. Logica also has considerable 

expertise in cloud computing, which will be relevant for providing the CHARMe solution. 

 

The UK Met Office has significant expertise in the development of climate information and climate 

data, through its position as a world leading centre for climate modelling, a developer of historical time-
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series of gridded climate data, and a user of Space EO data for climate use. It leads the ESA CMUG 

project and the ACRE programme, and is a major provider of experts to international climate 

initiatives, such as GCOS and the WMO GFCS. In addition, the Met Office has responsibilities as a 

WMO Global Producing Centre for Long Range Forecasting. The Met Office has extensive experience 

of developing specific information and data products for climate purposes, and the quality and 

provenance of basic information used to develop these climate purposes. These resources will be 

used to support and complement the EC contribution to the project, and will ensure that there will be 

appropriate take-up and application of the outcomes of the CHARMe project. 

B 3.   Impact 

B 3.1 Strategic impact 
The main impact of this project will be to leave a lasting legacy of best practice for data relevant to 

climate.  On this legacy, the European Commission, the European Space Agency, EUMETSAT and 

other international agencies, both European and non-European, can build in a staged manner as they 

seek to elevate investments in data products to a quality applicable to climate services (including 

detection, attribution, prediction and verification of predictions).   

 

This project will provide, as a prime delivery, a Commentary metadata system and a set of tools on 

which data providers can build readily on top of their current practices. Our approach recognizes the 

diversity that exists in such practices and the difficulty, or impossibility, in changing well-established 

procedures at different institutions in a top-down way. This project provides the key extra piece in the 

climate data puzzle to link the other pieces together and to complete the whole picture without trying to 

rearrange or reshape the other pieces in a major way. Data suppliers can build on the system 

organically, which means its value will be lasting, extending indefinitely beyond the duration of the two-

year project (providing it is sufficiently resourced into the future). Because our system is an open 

system, others can build tools on top rather than having to re-engineer what they already have. By 

building on what already exists, and by minimizing the friction involved in changing practice, the 

project will capitalize on national and international investments that are already being made, facilitating 

a more cost-effective development of climate services.  

 

Data users will be leading beneficiaries. The project will extend the value and take up of climate data 

by diverse communities by providing the multi-layer information to find relevant data in the first place, 

to judge the fitness-for-purpose of the data, and to point to other complementary information as a route 

to innovation in the development of climate science and services. The metadata system will connect 

users to each other and especially to experts, marshalling the knowledge of the expert community and 

“crowd sourcing” that knowledge. 

B 3.1.1  Fulfilment of expected impacts from the call 
The call requires that proposals: 

 

significantly contribute to ensuring that the expanding climate data volumes becoming 

available can be exchanged readily…  

 

Commentary metadata should have an important role in discriminating between, and choosing, 

appropriate data, and in recording the results from using data. By making this Commentary metadata 

discoverable early, and linking to a wider range of information sources, climate data users will be able 

to make better informed choices about the data they need to download and explore.  The CHARMe 

approach will be applied to a number of existing climate data archives (e.g. at DWD, KNMI, ECMWF, 

UK Met Office, Infoterra, SIH and STFC) and will forge links to other federated data archives (including 

the Earth System Grid, which is a globally distributed infrastructure that provides access to the CMIP5 

model climate forecast archives). 
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…and are accessible to a broad interdisciplinary community. 

 

Commentary metadata is the information that helps climate data to be used wisely by user who were 

not intimately involved in producing the data originally. Currently, an appreciation for the strengths and 

weaknesses of particular products or instrumental records is restricted to those close to the data 

themselves. The CHARMe system shares this vital information with the wider community, not just 

those “in the know” or familiar with the field.  

The CHARMe system will also be of interest to users wishing to create commercial services 

downstream. Features such as timeliness and data policy are in many cases more critical to these 

users in deciding whether a commercial product can be created than the absolute accuracy or 

resolution of the data. 

 

Help to strengthen the compatibility and to document the consistency of existing data 

repositories 

 

The CHARMe approach will be uniform across a range of existing data repositories, including archives 

of observational data and model climate predictions.  Users will be able to access and exploit 

consistent and coherent Commentary metadata irrespective of the source of the original data.  

Commentary metadata is itself a form of documentation of the data in the archive and CHARMe will 

bring together diverse sources of documentation to link with the data.  This project will assess the 

impact of the CHARMe approach upon the many data archives that are held by the project partners 

and in doing so will increase their compatibility and consistency. 

 
 

Enhance and broaden research partnerships 

 

Bringing the CHARMe system into existence requires partnerships between organisations with 

different skills, such as informatics, software engineering, and climate science. Furthermore, the 

success of CHARMe will be measured by the take-up in the climate science user community, and he 

CHARMe consortium will need to look outwards to ensure this happens. Specific effort in the project is 

aimed at aligning strategic links with the US through NOAA and working with the JRC, and reaching 

out to a less well-connected user community in Africa through the Rockefeller Foundation and other 

existing networks; this is elaborated on below. These links will ensure that CHARMe is relevant to a 

range of users, but will also have impacts outside of this project in building strategic partnerships with 

organisations and researchers outside of Europe. 

 

CHARMe will achieve these impacts by: 

 

Ensuring the CHARMe system is meeting user needs  

 

Work package 300 will gather, particularly in the first three months of the project but continuing 

throughout the 2 years, the requirements for the CHARMe system from the users’ point of view.  

Information will be elicited from: 

1. Consultation with existing projects and initiatives such as CM SAF, ESA CCI, EURO4M, QA4EO, 

EUMETSAT and GCOS, in which the project partners are already active; 

2. Other FP7 projects such as MACC II, Geoland2, MyOcean2, MONARCH-A, CARBONES, 

Ice2Sea, Cryoland and CORE-CLIMAX. CHARMe should in particular assess the potential to 

explore these project's metadata requirements and where possible integrate their metadata in the 

CHARMe tool. 

3. User workshops organized in the framework of these activities and others (such as ACRE and 

CMUG);   
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4. Consultation with end-users coming from a wider geographic area, such as the Mediterranean 

Region (such as the Hellenic National Meteorological Service, National Observatory of Athens), 

the United States (NOAA) and Africa (through the Rockefeller Foundation) in order to assess their 

needs on Commentary metadata;  

5. The project partners themselves, and their colleagues, many of whom are themselves users of 

climate data in industry and academia; 

6. The case studies of WP700 in this project. 

 

These efforts will collect metadata requirements pertaining to all types of climate data source, 

including observations, forecast models and reanalyses.  The analysis will include diverse types of 

user, including scientists, decision-makers and service providers. At least one workshop will be held in 

the UK to convene these different stakeholders and gather input and capitalise on existing technical 

expertise in this field. We would work with the Rockefeller Foundation (through the Walker Institute at 

the University of Reading), UKMO/DFID Climate Change Fellows and the GARNET-E project to 

identify key contributors to the workshop from the community of climate data users in Africa. This work 

package will not only set the user requirements for the project, but will begin to set the framework for 

future GMES climate services, in which observations, reanalyses and models will be brought together 

in order to deliver the highest-quality climate information. 

 

Requirements will be captured in a structured but simple format (further details can be found in section 

B3.2.3).  A User Requirements Document will capture the requirements as they are known at a key 

stage of the project, but will be continually updated and maintained throughout the project, meaning 

that the requirements system will effectively be a live document.   

 
 

Working with the JRC to align strategic efforts with NOAA 

 

As described previously, the collaboration between European and North American blocs of climate 

data providers and users is especially important. A group in the JRC, headed by Dr Mark Dowell, has 

already been working to bring such an alignment about. To ensure that work within CHARMe adds to, 

rather than duplicates, effort at these research centres, 

 

 A representative of NOAA will be invited to join the advisory committee, which will be chaired by 

Dr Dowell 

 A member of staff supported by CHARMe will spend a period of time at NOAA 

 A member of staff supported by CHARMe will spend a period of time at JRC 

 

A risk analysis has been performed to identify the main risks in this approach, and the output of this 

analysis has been included in section B1.3.1. 

 

B 3.1.2 GMES and other key European investments 
The project will provide a structure and contribute to a long-term vision to elevate GMES products and 

core services into a wide variety of climate services. It will set off a new way of handling and using 

climate data in both the GMES and wider contexts, and it will have an impact on the way future 

funding calls by the European Commission are constructed in a measured way to build capacity on 

what will be achieved in this project.  

 

At the moment, access to GMES data and services is envisaged as being through individual discovery 

and access portals. The system and tools developed in this project will point beyond these to a large 

penumbra of relevant additional information, including information on how other people have used the 

data.  The system will provide for GMES (and for data of other provenance) the equivalent of a “you 

might also like” feature, a primary tool on retail search engines in the commercial world, linking, with a 
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ranking, a diversity of goods that might be of interest. Our approach mimics (and goes beyond) this 

system and responds to the diversity in the world of climate data, without imposing constraints on 

GMES data and service providers that are difficult to accommodate, nor requiring that they organize 

their procedures in a way that is difficult to sustain.  The timing of the CHARMe project is optimal to 

influence and benefit the scope and quality of the services from the GMES Sentinels.  

 

The project will enable the huge potential of GMES for climate science to be realized by making 

information in the community more readily accessible – by having, in effect, a virtual expert on hand to 

guide the user. Fast access to Commentary metadata along with the data themselves will give a 

significant boost to the scientific process. 

 

The project will also have a significant impact on the way policy makers frame policy in the light of 

evidence from data, in particular data from GMES. Good policy decisions require good supporting 

information, which in turn depends on a ranking of the information, both quantitative and qualitative, 

from different sources.  

 

Other key European investments and global collaborations (e.g. ERA-CLIM, EURO4M, ESA CCI, 

CMSAF) are also generating climate data sets from multiple sources with many dependencies. 

Adoption and exploitation of CHARMe procedures would have a major beneficial impact on the value 

of these projects to the user community by responding to the increasingly strong demands for 

information on data quality and usability from the international community (e.g. from CEOS and from 

QA4EO).  For instance, the widely used multi-decadal, re-analysis datasets produced by ECMWF can 

be interrogated with the CHARMe system to dig down into the time series of individual inputs or 

derived products, into the events and procedures that affected them, and into the relationships 

between observations and model variables. 

 

B 3.1.3 Wider international impacts 
The project will have a strategic impact on global practice in connection with climate data, and with 

observational data on the environment more generally. By aligning the efforts of leading European 

actors in climate data and services with agencies in the USA through partnership with NOAA, and by 

relating our goals closely with international bodies such as CEOS, the project will have world-wide 

impact and influence. For example, adoption of CHARMe practices by meteorological agencies around 

the world will allow them to record their Commentary metadata systematically, automatically elevating 

data produced as a by-product in operational weather forecasting to have potential value in climate 

science and services.  

 

The value of data assets in the numerous data repositories worldwide would be significantly 

enhanced.  For instance, the CHARMe project will have a considerable impact on thinking about long-

term data preservation, e.g. ESA’s Long-Term Data Preservation programme, and about problems 

and needs in data archiving in general. The discipline of associating multi-faceted, commentary 

metadata to the data themselves will strongly encourage data preservation and discourage the not 

infrequent practice of discarding old data because little or nothing is known about them.  

 

The European expert team involved with the CHARMe project is will be closely affiliated to its expert 

counterparts in North America through the collaboration with NOAA (and through its wider reach).  

CHARMe also gives a prominent position to the needs of Africa where the study of current and future 

climates is still in its infancy despite the extreme vulnerability of its rural population (for example there 

is no published textbook on African weather).  One of the most pressing challenges is the availability 

and reliability of climate data. The lack of access to metadata, in particular error/uncertainty analyses, 

is a crucial limiting factor. Impact modellers and end-users are currently using climate information, 

such as model output or satellite products, with little thought for its reliability and accuracy, as there a 



 CHARMe  312641 
 

61 
 

shortage of expertise and support locally. A system that highlights such assessments, and links to 

them, would be a big step forward.  

 

A further benefit from CHARMe practices would be in helping meteorological centres around the world 

(not least in Africa) to record their Commentary metadata systematically. Raising the status of this vital 

category of metadata, so that its preservation is prioritised, and supplying the means and best practice 

for recording it would be beneficial to climate scientists and users across the world. 

 

The CHARMe methodologies will facilitate mutually beneficial dialogue between these large 

international blocs of expert and comparatively inexpert users of climate data. CHARMe will forge a 

strong link between these blocs as an exemplar for a wider aspiration, in the longer term, to permeate 

the benefits of well-characterized climate data worldwide. 

 

B 3.1.4  Sustainability of CHARMe outputs after the end of the project 
This is a short project but its legacy is intended to be long-lasting, providing an ongoing service to the 

community.  We hope that the outputs will start to transform the way that climate data is archived and 

linked, providing a legacy that directly supports GMES core services. By working at a pan-European 

and indeed international level, the project will  serve to demonstrate the effectiveness and added-

value of Commentary metadata archiving to both individual institutions and, more critically, those 

working across Europe on joint initiatives.  

 

The Scientific lead and  UREAD co-ordinator will work closely with work package leaders to engage 

the wider community in the CHARMe philosophy with the anticipation of developing and maintaining a 

network of CHARMe nodes. Most of the major European data providers are already engaged with 

CHARMe, either as a consortium partner or through the advisory committee, so we are optimistic that 

the initial CHARMe nodes could be supported as part of the core business of these data providers into 

the future. Clearly in order to develop beyond this initial phase would require additional funding. 

However, the outputs from CHARMe, coupled with engagement of the wider community in the 

strategic development discussion should provide substantial evidence for further investment. 

 

The scientific use cases in WP700 are intended to make a strong case for the value of the system to 

the end user community, and gather their support for continuation of CHARMe.  The question of 

follow-on funding will be considered throughout the project and the partners will be active in promoting 

the project to the community and funding bodies. WP600 will assess the impact of adopting the 

system in archives, thereby providing realistic costs for ongoing maintenance and development which 

can be included in future proposals. 

 

In the longer term we anticipate that the CHARMe system will provide one of the building blocks for a 

pan-European infrastructure capable of building and sustaining climate services. To this end, the 

consortium members will actively feed into international co-ordinating entities to support the strategic 

developments in this area. 

 

B 3.2 Plan for the use and dissemination of foreground 

B 3.2.1  Strategy 
The CHARMe Project Team is placing great emphasis on the dissemination of the project results. The 

CHARMe concept has been developed following the recognition that in order to exploit climate change 

datasets to the maximum extent, and to encourage their use by non-experts, it was necessary to 

develop a standardised method of managing Commentary data. Furthermore, it was noted that 

CHARMe cannot be developed in isolation from other organisations working in climate change and 

data management.  To this end a comprehensive communication strategy will be developed and made 
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available in a first version at the start of the project. The strategy will identify other initiatives and 

organisations that should be taken account of and how they should be approached.  Existing 

relationships will provide the basis for this strategy, however, the objective will be to develop a 

comprehensive network of organisations that will acknowledge, and potentially adopt, the CHARMe 

concept and thereby ensuring the legacy of the project.  The project team members involved will be 

tasked with building the necessary relationships with specific national and international organisations 

as defined in the strategy. 

 

For CHARMe to continue as a resource beyond the end of this project, it must be taken up by the 

wider user community. The science applications in WP700 are chosen to showcase some of the tools 

that can be built on the core system once it is adopted in archives. An assessment of the impact of 

adopting CHARMe procedures will be carried out (WP620) to determine the total likely implementation 

and operational running costs of the CHARMe system. Thus the two work packages together (WP600 

and WP700) will describe both the costs and benefits to data providers of adopting CHARMe in their 

archives. 

 

WP800 describes the dissemination activities within the project, informing key relevant parties on the 

results of the research activities undertaken in both the IT and environmental part of the project.  The 

target group includes those that produce, use or deal with climate datasets, scientists of various 

disciplines, policy makers, even the general public. The outcomes of the project will be disseminated 

at European and international level, as climate change is a global phenomenon that is affected by 

activities worldwide. Special emphasis of course will be given to end-users of climate data (scientists & 

agencies), for whom the use of reliable data is of utmost importance. Links with existing higher-level 

data management initatiatives such as GEO and the WMO Information Service (WIS) will be 

necessary to achieve the maximum impact of CHARMe. Partners in CHARMe are already engaged in 

parts of these activities (e.g. Met Office and STFC in WIS, U Reading in GeoViQua linked to GEO). 

 

B 3.2.2 Project website 
A CHARMe project website will be developed at an early stage, which will provide updated information 

to interested parties. Together with the website a web portal will also be developed to disseminate 

science applications from WP700 which will include two additional outreach web tools with different 

functionalities: 

 A blog / diary tool so that stakeholders can be informed on a frequent basis on project progress or 

relevant news and information 

 A forum tool so that stakeholder can interact with the project partners and with each other in 

topics relevant to the CHARMe project. 

 

Dissemination of results will be done as openly and freely as possible through the web site. This will 

be managed via view services and information documents summarising the major concepts and 

results of the project on the web site. The major concept of the project is to provide value added 

metadata information on the appropriateness of datasets for climate use. Certain example data and 

metadata sets will be made available through ftp sites and data warehousing facilities (available 

through links on the web site). These access mechanisms will, wherever possible, be built into those 

existing facilities for efficiency reasons and to avoid duplication. Communication of the main outcomes 

of the project will made with major climate data and information programmes, and prospective future 

programmes, to ensure that they are able to utilise the knowledge and tools gained. 

 

B 3.2.3  Workshops 
Two workshops will be organized over the course of the CHARMe project, as indicated in the Meetings 

Plan (section B2.1.4).  
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Firstly, a day-long “Metadata requirements” workshop will be held in Reading in month 3 of the project. 

The aim of this workshop will be to gather requirements as part of WP300 so that a gap analysis can 

be performed. The main questions to be answered at the workshop are: 

1. What Commentary metadata do users need in order to decide whether a climate-relevant 

dataset is fit for their purpose? 

2. How do users wish to find these metadata (i.e. what is the expected behaviour of a search 

system)? 

3. How do users wish Commentary metadata to be displayed and visualized?  (We expect 

different responses from different communities depending on their problems.) 

 

The target audience for this workshop is users of climate data. Focus on regions: Mediterranean 

through SIH. We would work with the Rockefeller Foundation (through the Walker Institute at the 

University of Reading), UKMO/DFID Climate Change Fellows and the GARNET-E project to identify 

key contributors to the workshop from the community of climate data users in Africa. 

 

Requirements will be captured in a structured but simple format – the project partners have had much 

experience and success with the Trac system and it is likely that this will be employed here. Trac is a 

web-based software project management and bug/issue tracking system emphasizing ease of use. It 

provides an integrated Wiki, an interface to version control systems, and a number of convenient ways 

to stay on top of events and changes within a project
5
.  Deliverable D3.1 (User Requirements 

Document) will capture the output from the workshop, but the Trac system will be continually updated 

and maintained throughout the project, meaning that the requirements system will effectively be a live 

document. 

 

Additionally, the project partners will organize a workshop in month 22 of the project with the specific 

purpose of disseminating the project goals and achievements to identified end-users of climate 

datasets. The workshop will include consultations on the CHARMe metadata model, its current content 

and future development. The Workshop will also have a wider application, presenting the project and 

its results to a more general science and user community who may benefit from CHARMe in the 

future. As such, this second workshop is expected to be much larger than the first. 

 

Within Europe, the key stakeholders will include, but not be limited to, the existing GMES service 

users, FP7 GMES related projects (MACC-II, MyOcean-II, GEO-LAND-II, ERA-CLIM, EURO4M, 

ECLISE), the ESA Climate Change Initiative, SEIS and INSPIRE. 

 

International stakeholders will include, but not be limited to, GEO and the Societal Benefit Areas, 

CEOS WG on Climate, WMO IPCC / CMIP5 and WCRP, GCOS, GOOS, GTOS. Attention will be paid 

to engaging with African projects and initiatives, in particular AMESD, SAGA-EO and MESA. 

B 3.2.4 Other dissemination means 
The scientific and technological development work for CHARMe will be written up in the scientific 

literature, with the aim of at least 2 publications by the end of the project. The choice of journal will be 

made as the project evolves, depending on whether the specific paper is more oriented to the data 

and computational science community, or the climate data user community. Ideally, both will be 

addressed. 

 

The CHARMe project will be represented at the progress meetings of other related projects, in 

particular ACRE, ERA-CLIM and EURO4M. These will provide important opportunities to network with 

potential user groups, keep up to date with the state of the art in related projects and gain feedback on 

project progress. 

                                                           
5 the Trac open source project: http://trac.edgewall.org/ 

http://trac.edgewall.org/


 CHARMe  312641 
 

64 
 

 

In addition the CHARMe project will be represented at at least one major European conference per 

year, such as the EUMETSAT conference, European Conference on Applied Climatology (ECAC) or 

the European Geophysical Union (EGU). 

 

Leaflets and brochures will be developed and distributed to identified actors with information on the 

project activities and the results derived in the various phases of the project. An electronic newsletter 

will also be developed and will be distributed via a mailing list that will have been developed for this 

purpose and will be included in the portal. In total 4 newsletters will be developed. 

 

B 3.2.5  Intellectual Property 
Any background (as defined in Art II.2 of the Grant Agreement) needed to execute the project has 

been identified in written and will be made available to the others to perform the work of the project. 

The partners recognize the need to establish an agreement whereby individual background is 

protected and where the foreground (as defined in Art II.2 of the Grant Agreement)developed during 

the project are correctly documented. The agreement will provide the necessary basis for the further 

implementation of CHARMe within third party organisations, allow for commercial development and, 

above all, will ensure the rights of the project team are protected.  The specific details of this 

arrangement will be defined in the Consortium Agreement and signed by all partners before the 

signature of the grant agreement. 

B 4. Ethics issues 

None applicable to this work. 

B 5. Gender aspects 
Notwithstanding principles enshrined in law that gender must not play any part in staff selection and / 
or promotion, it is noted that there is an increasingly even gender balance amongst staff employed in 
climate change analysis and associated data handling activities. The project team will remain vigilant 
in regard to all issues related to gender.  
 
The University of Reading is committed to promoting equality and diversity, and will apply these 

principles to both the coordination and technical work of the CHARMe project.  

The Athena SWAN (Scientific Women's Academic Network) Charter has been running since 2006 and 

aims to tackle gender inequalities, specifically, the unequal representation of women in science and to 

improve career progression for female science academics. The University of Reading’s School of 

Mathematical and Physical Sciences (where the CHARMe project is administered) has been granted 

a Silver Athena award in recognition of the work done to support and promote women in the School. 

The University of Reading works closely with the UK Research Councils to develop programmes to 

help to and advance women working in Science and Engineering including 

 personal development programmes, 

 career development programmes, 

 mentoring, 

 promotion case advice. 

The Co-ordinator will receive training on gender and equality issues from the University and will 

ensure that consortium members support the Athena SWAN values with respect to this project. 


	Part A
	A1: Project summary
	A2: List of Beneficiaries
	A3: Budget Breakdown

	Workplan table
	WT1: List of Work packages
	WT2: List of Deliverables
	WT3: Work package description
	Work package 100
	Work package 200
	Work package 300
	Work package 400
	Work package 500
	Work package 600
	Work package 700
	Work package 800

	WT4: List and Schedule of Milestones
	WT5: Tentative schedule of Project Reviews
	WT6: Project Effort by Beneficiary and Work Package
	WT7: Project Effort by Activity Type per	Beneficiary
	WT8: Project Effort and What it costs

	Part B



