NCEO: NERC Earth Observation Data Centre

1. Summary

The NERC Earth Observation Data Centre (NEODC) is one oN#BRC Designated Data Centres,
tasked with providing services to the NERC funded Earth Obsemvedmmunity to support the NERC
Data Policy. As a constituent part of the National Centr&é&sth Observation (NCEQO), the NEODC will
provide data management support both for NCEO participants and fatdbecommunity of EO data

users and NERC funded EO data providers.

This document provides a description of the programme of work to beccaut in direct response to the
NEODC specification provided by NERC. That programme of work eahsist of six work packages
delivered by staff employed by the Centre for Environmental Rathival (CEDA) at the STFC
Rutherford Appleton Laboratory: WP1 Regular Data Acquisition; WP2 Ad-Blata Acquisition; WP3
Data Management; WP4 Delivery Services, WP5 Scientifipp8rt, and WP6 Outreach and
Management.

2. Background
2.1 The NEODC

The NERC Earth Observation Data Centre (NEODC) (and itepessor, the NERC Scientific Services
Data Centre) have together been providing EO data from botlitsadeld airborne campaigns to user
communities since the 1970s. The remit has always been to lmvidepan archival service (storage of
data) and a curation service (management and migrationa)f dat

The service has always existed in a context where: (1) NEB@&nises the benefit of reuse of data, and
that data management requires specialised serviceddRitaining and distributing voluminous EO
datasets within the budgets available has involved leadirgy @mgputing; (3) Major publicly accessible
international space-based observational datasets are geaechliyed by the space centres involved (e.g.
ESA and NASA run their own archives), and; (4) Many commedeitdsets are both expensive, difficult
to obtain, and once obtained considerable benefit is gained by sheeiegploitation by those who are
covered by the licenses obtained with the data,

In 2004, NERC required the NEODC and the British Atmospheric Datdre (BADC) to merge their
background operations so as to take advantage of both economiesddrataif a bigger team with a
wider range of expert skill sets. The merged entity is koawn as the STFC Centre for Environmental
Data Archival (CEDA). CEDA has a number of funding streand is expected to deploy them in
support of NERC requirements in as synergistic a fashios pessible. Should this bid be successful,
from April 2008 the Earth Observation component of CEDA will be dedivdoy an NEODC that will
both be defined by, and funded in its entirety by, this response thERC specification of NEODC
requirements dated 23/01/08. The NEODC will be functionally patioti the STFC CEDA and the
NERC National Centre for Earth Observation (NCEO).

2.2 Centre for Environmental Data Archival

CEDA is organised into a science support group, a developmeump,gand an operations group. The
operations group take care of the help desk, look after the baakupsoutine data ingestion. The
development group look after the data and web interfaces and #migsdata management software
(nearly all of which is bespoke to the CEDA environment). 3¢ience support group is currently split
into three subgroups covering remote sensing, simulations, and instituments. There is considerable
overlap between these subgroups of course, but in the main eagsp@sible for both their data

producers and their data users. CEDA also has very cldsgomehips with the environmental

informatics group in the STFC e-Science department.
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2.3 Strategic Context

NEODC will be required to manage and provide acdessxisting and future Earth observation data ected
for or generated by NERC funded activities. In jgater, NEODC will provide:

a) Dedicated data management services in supgdhe NCEO and its science themes; and

b) Earth observation data management servicesipport of the wider environmental science comtyguni
Where data held in the NEODC is unique to NERQureebackups should be provided physically remaienfr
the main data holdings

Significant social and technical challenges are associatadwainaging EO data, even within the NCEO,
let alone for the wider community. In this section we sumrmaasne of the general issues associated
with the overarching requirements of EO data management.

While the NEODC (in various incarnations) has existed foades, there has been a long standing
difficulty with getting the EO community in the UK to worktwithe data centre in the same way as other
NERC communities work with their designated data centres.ighis part because of the existence of
other key data archives (such as those of ESA and NASA). Addltiondlile it is well known that early
data documentation is crucial to the later exploitation of daiapften too low a priority in the scientific
workflow to get done adequately. A survey of the then NERC E@e=nf excellence in 2005 found
that, although researchers are keen in principle to submit prdcgateto NERC data centres for long
term archival, there is a general reluctance (not uniqueet&® community) to release data until it has
been validated and the data producers have written papersvétowg then key staff may have left, and
interest in documentation has waned. It is therefore negasseonvince the scientific community of the
advantages of submitting data to a data centre early, witlssacestricted if necessary to a chosen user
group for a ‘validation period’, but allowing comprehensive documientab be produced at the right
time. An important motivation of the NEODC is to overcome suwdhctance by demonstrating the
benefits of quality documentation, common formats and informatiodling techniques as well as the
opportunity for peer-reviewediatapublication(e.g. Lawrence et al., 2008).

The same survey also found that additional support would oftenlbemeto acquire and host common
third party data sets where research groups are not alreadp $etdo so themselves, and this was
associated with a need for a data-related ‘communications rautdistover which datasets are held
where, how to access data, liaise and negotiate withpdaxaers.

Unprecedented volumes of data from satellite missions subtS& METOP, Aqua, Terra, Cloudsat,
Calipso, and future missions such as EarthCare and SMOS, artonang. This will increase further,
given the GMES Sentinel missions, and especially if the re@rdations of the recent NASA Decadal
Review [Committee on Earth Science Applications from Space,]2807estoring the future US EO



capability are accepted.

A small fraction of EO primary datasets is held in the (@Kamples include AATSR on Envisat and
GERB on Meteosat), although many derived products are produced and hie¢d iK. The bulk of
space-sensed EO data is and will be held elsewhere, gemertakyUS and (mainland) Europe, although
the volume in other countries such as Japan and China is ekpedterease. Whilst access to such
remote data is generally straightforward for small quastiiteis not always easy where large subsets or
entire mission analysis are concerned.

Additionally, significant amounts of non space-sensed data alectenl nationally, for example by
airborne sensors (scanners, interferometers, lidars, SARpe8pecific purposes, either by or on behalf
of government agencies. Other spatially-referenced dath,asuifrom radiosondes, are also archived in
various centres. Although in general such data is not necessaltédgted for use by the EO community,
these are often invaluable for combining with other data folomed) scale studies relating to global
change (particularly monitoring) and as inputs to a wide waokretrieval algorithms for satellite based
sensors. Such data are also used by the EO and modelling commnréigration/validation activities
and initialisation or evaluation of models, as well asdly in their own right.

It is essential that data users and producers are aware sef da¢a, but at the same time are not
overwhelmed by their volume and diversity, and can react quickly enougtoduce predictions over
shorter timescales globally and regionally. The increasing volantk diversity of EO data, and its
distributed nature, mean that efficient and effective curasind cataloguing of these data is vital.
Metadata, or information about the data, is a key part of theeps, as it can speed up the search and
retrieval of data appropriate for target applications emtss with geographically distributed data or
where data of differing types and/or from multiple sourceseaqaired.

The deluge of digital data is not unique to EO, and the challemga®t simply how to find and utilise it;
long-term curation is now recognised as a major problem aatbsBisciplines [Hey and Trefethen,
2003]. Some of the consequential challenges for the UK have beemisstbm a recent analysis of the
requirements for a national e-infrastructure [OSI e-Infuastire Working Group, 2007], one component
of which is discipline-specific data centres such as the NEOB@hin the UK, advice on how to do
long-term preservation of data is being provided by the Natibigital Curation Centre, but it is
predicated on the existence of the discipline specific datéres. Similarly, the ESA proposals for long
term curation of ESA data, aimed at ensuring that ESA daiséssily available in one hundred years as
it is today, are predicated on a multiplicity of natiodata centres.

2.4 Key Relationships, Collaboration and Partnershi  ps

As explained above, the most important relationship for the NE@RCNCEO is via CEDA with the
BADC and NCAS, which allows NEODC to deploy a wide and deegerar skills with relatively few
dedicated staff.

As a NERC designated data centre, NEODC also providesseffar other NERC facilities, including

the Airborne Research and Survey Facility (ARSF) as wellaagup for the NERC Earth Observation
Data Acquisition and Analysis Service (NEODAAS, based winButh Marine Laboratory and Dundee
University), and the NERC British Isles GPS Facility @). NEODC also benefits from collaboration
with the other NERC data centres. NEODC users (both datadprevand users) also benefit from the
participation of NEODC in the NERC DataGrid, allowing sessalaccess to data across the community.

NEODC is well placed to exploit the National Grid Servioe ddditional data processing services, and
has (with the BADC) a dedicated link to the national superccenmérvice, HPCX exploiting UK-
Light", which means in practice the NEODC is effectively on thmeséocal area network as HPCX.
Similar network links are anticipated to the new supercompuéingce, HECTOR.

Other critical national relationships are: (1) With the Ukaee industry, both directly via individual
activities (for example, NEODC hosts the MERIS Terrels@ialorophyll Index produced by Infoterra),

1 UK-Light is an experimental high-speed networle Isep://www.uklight.ac.uk/ This link is in addition to the shared
SuperJanet high-speed network.




and indirectly via BNSC (for example, NEODC has been dirdattgled to provided guidance for the
UK industry on ESA activities, see Lawrence et.al., 2007)w) the Met Office (NEODC shares the
benefit of a dedicated CEDA staff member based in Exetad;(3) with the JISC and EPSRC funded
National Digital Curation Centre (CEDA staff sit on thee@sh board of the DCC and take part in DCC
activities).

Some of the international relationships of the NEODC are d=pict Figure Two, which depicts two
categories of relationships: those built around data provision and thsearound influence and
participation. By exploiting extra funding (e.g. contracts from BU and ESA) and by leveraging the
participation and expertise of CEDA staff along with the ré d@EO, NEODC will be able to “punch
above its weight” on behalf of NCEO and the UK.

International relationships are those built around
'Qg'r‘;i’;;aet?;: data with major data suppliers such as ESA,
_ EUMETSAT, NOAA etc; and those built around
. specific projects - the two examples shown are
the hosting (with BADC) of the Chemistry
Climate Model Validation Project (CCMVal)
archive, and the hosting of a data and ancillary
information archive as part of the international

GODAE® High Resolution Sea Surface
Temperature Pilot Project, GHRSST-PP.

Relationships built around influence and
participation consist of joining and taking part in
a range of consortium activities (the two shown
are the Global Organisation for Earth System Science Partdlshe Open Geospatial Consortium) and
participating in providing services in support of international bodieh as the WMO (where CEDA
staff are providing expert advice) and the Global Earth Observ&ystem of Systems (see GEO 2005,
where NEODC has taken, and will continue to take, part in piloegis). NEODC will continue to
provide expert advice to NERC and BNSC that can be useational and international negotiations.

Formal International
Bodies

Figure Two: International relationships fall inted
categories: those built around data provision aode
built around influence and participation.

3. Objectives

The specification document lays out five requirements in supporC&QN ten in support of the wider
community, and three in support of the NERC data policy. Websiltelivering these requirements as
components of six work packages:

1. WP1: Regular Data Acquisition. Datasets identified by thense support group, systems set up
by the development group, carried out by the operations group,

2. WP2: Ad-Hoc Data Acquisition, Datasets identified and iregbdty the science support group,
with the possible software support from the development group,

3. WP3: Data Management. Active management and curatidatafand associated information by
the operations group,

4. WPA4: Delivery Services. Maintenance and development of todlsygstems for cataloguing and
delivering data, by the development group,

5. WP5: Scientific Support. General science support for data asersproviding help for data
providers on formatting and documenting data for archival (fronsd¢lesmce support group) along
with query management (from the operations group).

6. WP6: Outreach and Management. Activities to publicise NEODC MGEO data, and
participation in international programmes (all appropriatd)stdEODC Management.

3.1 Services in support of NCEO

|N1 —ldentify the data requirements of the NCEO science theimdading cross cutting requirements |

2 GODAE: Global Ocean Data Assimilation Experiment.



This will be carried out in WP5 (scientific support), wherergment analysis of NCEO requirements will
be focussed into an action plan.

N2 —Curate, manage, and provideatasets (including metadata) required and produbg the NCEO themes,
including, where appropriate for NEODC, the managemof intermediate data and information produgts,
enabling NCEO scientists to exchange intermediesalts.
We have divided this task into subtasks: identifying (WP5) and megudatasets (WP1, WP2),
managing and curating these data (WP3), and providing them@iseréNP4).

The scope of providing support for intermediate data and information psodugotentially huge, and
could consume all the resources available. We will concentmatmajor datasets for which complete
output products are provided, and for which adequate product documentatibe gaovided. These
should include (but not be limited to): the SSTs and reanalysis psoduaduced as part of Theme 1
(Climate); the trace-gas and aerosol datasets produced a¥f fdmtme 3 (Atmospheric Composition)
which as well as being re-used internally will be re-used byr dkieenes, including Theme 2 (Carbon),
and; the fire-related flux estimates from Theme 2 (ferlms Themes 1 and 3).

N3 —Providetools to disseminate and publicise results
N4 —Promotethe use of data generated by NCEO by the wideir@mmental science community and other
stakeholders
The major responsibility within NCEO for publicising and promotiegutts lies within the science
themes, and within the knowledge exchange group led by the NCE@adirNEODC as part of NCEO
will concentrate on systems to deliver data and supporting infemmaind ensuring as far as possible
that NCEO data is included in all NERC-wide discovery pertdhe major methodology for extracting
data will be via web services deployed as part of the NE@BC NCEO portals. These activities are
inherent in WP4 and WP3 respectively.

N5 — Where possibléntegrate and coordinate NEODC activities with wider UK (DataGrid), Europede.g.
ESA, EUMETSAT, EC) and global (GEO/GEOSS) datasysand activities.

NEODC will be conforming to international best practice irhbadta management techniques, and in the
formats and information protocols in common usage. This will enadofécipation in both the national
activities (especially the NERC DataGrid, which is cotigeled from CEDA), and international activities
(where NEODC is already heavily involved alongside partme@EDA and the STFC e-Science centre).

Where appropriate, NEODC core funds will be used as matching3ft[1deU activities which are
aligned with NCEO and NEODC goals, both to leverage furtherteéb achieve integration goals, and to
facilitate coordination. For example, CEDA (via both NEOD®@ 8ADC) are currently taking part in an
EU bid to provide a centralised gateway to data acquired onboardfia{both in situ and remote sensed)
along with supporting metadata, collected during EUfARans-national Access projects. Similarly,
NEODC and BADC are together providing support for the internati@r@mistry Climate Model
Validation (CCMVal) via the EU Metafor project (this work svangendered at the express request of the
NCEO director).

NEODC will continue to take part in GEO and GEOSS projectdime and effort allow. Such
participation will both be through direct activities with NER@JaESA funding, and through indirect
activities such as contributing to the NERC DataGrid (orlamiollow-on activities), which itself will
contribute to the GEOSS discovery systems.

3.2 Support for the wider environmental community

|E1 —Acquire, curateand provide accesto Earth observation data (satellite and airborrfie) data collected f0|1

% Because STFC is not an HE! establishment, the @myrtunity to find EU matching funding is to nejat existing NERC
funding. This will only occur with the permissiofithe NCEO director, and when the EU projects éigmad with work
package objectives.

* EUFAR: European Fleet For Airborne Research; ihetuithe NERC Airborne Remote Sensing Facilitywbich the
NEODC has data management responsibility as disdusslow. CEDA is taking a leading role in thisiaty both because it
also hosts the NCAS FAAM data, for which BADC hasponsibility, and because it is recognised aEtm®pean level as
providing excellent service.



|or generated by NERC funded activities, includiftS& (Airborne Remote Sensing and Survey Facilitg.d |

Again, this objective is split into identification and acdios of datasets (WP1, WP2, WP5), curation
activities (WP3) and providing access to them (WP4).

|E2 —Managethe data to ensure they are secure and accessiigletbe long-term. |
Data management is addressed in WP3.

|E3— Liaise with NERC-funded researchers to provide guidanmu avice on good data management |
The science support group carries out liaison with data providdrha user community (WP5)
E4 — Protectthe rights of data providers by formally arrangiligences governing the use of data supplied and
applying access restrictions where appropriate
All new datasets acquired by NEODC are subject to agreemdthtgproviders regarding access, usage
etc. NEODC ensures that licence agreements are adhened aoccess restrictions applied where needed.
Establishing such agreements is part of developing data eraeag plans (WP5). Access conditions are
established as datasets are acquired and implementadiefasets are made available (WP4).

|E5— Promotethe use of data so that the benefits of NERC-flineleearch are maximised |

Outreach activities are described in WP6.
|E6— Chargeany fees that apply for the management and suyjplata |

NEODC does not normally charge for the supply of data, but in sases, e.g. where NERC data are
supplied to a commercial user, fees may apply.

| E7 - Servicethe reasonable requests of Data Users |

Requests from data users will be managed by an operatielipadesk (WP5). Where possible solutions
will be either provided by the science support group (WP5) aippyopriate individuals associated with
the data of interest.

|E8 —Maintain a fully searchable catalogue of all NEODC datadings |

The management of dataset information and development of tooksysateins for cataloguing data are
covered in WP3. The acquisition of the metadata requireapjoost catalogues and other tools is handled
as part of WP1 and WP2, and additional metadata, as part of WP5.

|[E9— Implementbest data management practice |

CEDA is currently regarded by independent assessors as an exdigst practice in data management,
and as such is taking part in pilots (e.g. Corney et.al., 2004558 adherence to the 1ISO standard for
scientific data archives (ISO 14721:2003). When certification isilples(as is planned by the national
digital curation centre, CEDA and NEODC will seek cadifion — WP3).

E10- Meet NERC's obligations to make earth observation edatlata available under freedom of informatipn
legislation
All data held at NEODC is discoverable and available freehafge, unless the data is protected by a
commercial or academic “under development” bar to disclosure ufderThe operations group is
responsible for regulatory adherence and is frequently reminded ab@a#tiobs under FOI and the
Environmental Information Regulations.

3.3 Support for implementation of the NERC Data Pol icy

D1 — Monitor compliance with the NERC Data Policy, including néig-off when data deposit has been
completed.
This activity is part of WP5. The science support groupligibe with NCEO staff to ensure NCEO
compliance. Requests for “unexpected” data deposit (from ttherwommunity) will normally be
received and activated through the science support group. Afyen@priate, further funding for data
management support will be sought as part of new NCEO and E@uwaitg programmes.

|D2— Developproducts and services using the data they holdyevtiey have the appropriate rights to do so |

This requirement is implicit in requirements E1 and N2, aeldvered in WP4.
|D3 —Prioritize requests for data to ensure they deliver an edaitabel of service for all stakeholders. |

The help desk deployed as part of WP5 is responsible for generglnjaeagement, including
prioritisation. Requests for data acquisition will be handled prioritised within WP1 and WP2.
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4. Schedule of Work
4.1: WP1 Regular Data Acquisition

Aim: To ensure that NCEO and the wider EO community minimiseEakigh of effort in acquiring
data, and improves access spedds scientific data users. In support of objectives N1, N2 and E1.

There are two classes of regular data ingestion that ndael $upported: i) semi-operational acquisition
from international space and meteorological agencies (e.g BEMA, EUMETSAT, where any
significant down-time in acquisition has knock on consequencesms & whether or not is possible to
“catch-up”); and ii) regular acquisition of data streams whichlemi@g produced within the NCEO.
While we believe we have considerable information about the regemts (appendix A) the
identification, prioritisation and dataset selection will beiedrout in WP5 The operations group will be
responsible for monitoring the data ingestion that will be thie taak in this work package.

WP1A Data Acquisition from External Bodies: Theme 3 (Atmospheric Composition), as well as
planned activities in the Themes 2 (Carbon) and 1 (Climatefeaire access to both research satellite
and operational sensor data. Some of these data also haveymseé NEEO, with other UK academic
users already registered at the NEODC. Requirements fesrgesmall subsets of data for validation
activities through to decadal datasets for reprocessing (pdietimumber of times). Permission to
access these datasets has been obtained, so the majas tsswebest to acquire the data and minimise
expensive (in terms of bandwidth and scientist time) re-extracf data. While both EUMETSAT and
ESA have delivery systems, the repeated reprocessing, atiplenobquirements in the community,
along with the desire to provide data from these sensors aveviti data from other sensors, implies
that a parallel (but not necessarily complete) NEODC arcisivdesirable. Much of the data will be
available via FTP, but a satellite dish will be instakedas to take advantage of direct broadcast as well.

WP1B Regular data acquisition from within the NCEGQ The NCEO science themes are producing
large-scale datasets that will need continual ingestioherdahan waiting until production is complete

(the latter will be handled in WP2). Examples of the forrmaiude multi-year reprocessing of

atmospheric chemistry data (in Theme 3) and climate protfoctsTheme 1.

Specific Deliverables
1. WP1.1: The installation of a satellite receiving systemtake direct broadcast data from
EUMETSAT (and possibly the extension of capacity on an existstem to take data from
ESA).
2. WP1.2: The acquisition of current and historical data from the redumstruments to meet NCEO
and community requirements.
3. WP1.3 Annual reappraisals of regular ingestion requirements.

4.2: WP2: Ad-Hoc Data Ingestion

Aim: To acquire specific finite EO and correlative datasetseagiired by the NCEO and wider
environmental community. To ingest ARSF data as it becomes availablgapaort of objectives N1,
N2, E1, E8 and D1.
WP2A General Data Ingestion:As well as regular data acquisition, both the NCEO and menalbe¢he
wider community will require specific finite datasets aput data. Some of those datasets will be
purchased on their behalf, some will be acquired free of chaigese data will need to be acquired,
documented, and ingested into the archive. This process isatjgfarly onerous on documentation and
the construction of ad-hoc software to manipulate the data.

Output datasets (other than those covered in WP1) will alsotadedlacquired from NCEO participants

® Key data holdings will be on disk, on line! AccésSNEODC data holdings via SuperJanet (the natiacedemic network,
http://www.ja.net) would typically be much faster than to local optimedia and orders of magnitude faster than ado&s
tape archives at ESA and elsewhere.

® The proposed satellite receiving system is reddfiinexpensive, and will be procured within thegwsed annual hardware
budget.



and ingested into the archive, and where intermediate produitis wiemes are suitable for archival
these too will be acquired. In addition, small and simple datgseduced by the wider EO community
will be archived under the auspices of this funding (D1), ingestidarger and more complex datasets
from the wider community will require specific funding to be atéaged on a case-by-case bsigll
these datasets will also need documentation and special inpetmsydut the effort on both will be
mitigated by work on defining common information standards for EO (dat&/P3) and on supporting
the community to use these (WP6).

Along with remotely sensed data, other key data sourcesnafilde in-situ data, higher-level processed
datasets (from both past and current missions), as weihaetalogies and simulation data (ranging from
numerical weather prediction data to simple process models. Miicthe meteorological and
climatological data is available from the BADC, and wheyprapriate, BADC will be tasked to extend
the acquisition of relevant data.

WP2B ARSF Data Ingestion Objective E1 makes the NEODC responsible for the acauisitiuration

of and provision of access to ARSF (Airborne Research and Survédipylraata. While the NEODC
holds CASI, ATM, aerial photography and LIDAR data from ARSF mtsjérom 1982 to the present
day, the data was not provided to the NEODC to “manage” ratharbackup archive. Some data is in a
suitable state for inclusion in catalogues and for delivery byicgs, but not all. Objective E1 makes
addressing the current ARSF data holdings and future ingestigoraus requirement on the NEODC.

Specific tasks to be addressed include: (1) create a condmtewtt and metadata for all archived data
(not just CASI, ATM, Eagle, Hawk); (2) introduce quality contedl time of ingestion (checks for
consistent naming of sites, projects, Pl etc); (3) build gadty to cope with new instruments; (4)
reformat ATM data from prior to 2001 (which needs to be done befometinement of Andrew Wilson
from CEH in August 2008).

Specific deliverables are:

4. WP2.1The ingestion and archival of NCEO products

5. WP2.2Development of a framework of recommendations and requirerfieerdata formats and
metadata standards for NCEO data to be archived at NEODC

6. WP2.3A formal NERC Data Management plan for the ARSF whifghntifies which data are to
be archived at NEODC and made available to the community, ichviimats and with which
metadata and documentation

7. WP2.4The acquisition, archival and distribution of data generatedR8F

4.3 WP3: Data Management

Aims: To maintain the data, now and for posterity (ensuring data is availablenandost or
corrupted), to develop and maintain the information that is need to automateade¢ss and
management, and to take an appropriate role in long-term presenattiBBA products

A critical function of the NEODC is to provide secure longrtestorage of NERC-funded EO and other
common datasets. Long-term reliable storage is more than giistaining physical bits and bytes; major
requirements include: (1) Developing and running procedures to reliaphst data (which means

creating documentation and ancillary metadata for each and dataset — this is a manual task which is
necessary for subsequent automation of maintenance procedur@dvéR)ping and running systems to
vet data security on a regular basis (spontaneous bit corruptida teebe identified and rectified, and
such corruption is inevitable with large volumes of data) (3) Emgyhysical storage is adequate and
up-to-date, and migrating data from older systems to newemsyste they are installed. (4) Computer
System Management (5) Developing, populating, and checking backtgmsy (6) Planning for data

disposal and evaluating information packages for adequacy and enogis{7) Format Migration (8)

" As explained earlier: intermediate datasets belsuitable for archive when they would have lofitydr their own right
and where complete documentation is available.

8 In accordance with the NERC Data Policy, all otN&RC EO programmes and projects (including fulNi@EQ initiatives)
will be expected to discuss their data archivatiesments with the NEODC before commencing workl amhere
appropriate, to allocate data management fundimg their own budgets.
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° w(ngest ) 1+ rosess === = Reference Model: 1ISO 14721:2003, which
¢ oy h| Sorage [T ™™ - " also describes the importance of the
R T T A'P \;:; R accompanying information packages.
Administration Without this metadata infrastructure,
“““““““ i T automation cannot exist, and data cannot be
MANAGEMENT found, let alone manipulated. Beyond the

Figure Three: Schematic of the OAIS Reference Mol80 database infrastructure needed to manage
14721). Key components include the Science Infaona®ackages this content important components include

(SIP, metadata from the producers), and the Arclifermation . . .
Packages (AIP, metadata to aid the archival at singend version controlled lists of vocabularies (to

consumption) as well as the Descriptive (conteytimformation allow machine assisted searching based on
and the Dissemination Information Packages (DIP) ontologies) and of feature-types (in the

ISO19109 sense, to allow automated
visualisation and delivery tools).

ISO14721 also outlines the importance of media and format migr&iah migration is mandated by
technology changes and changes in one or both of the data prodde¢a aiser communities. One key
activity in this work package will be to assess the ESA EAftandards for archival information. SAFE,
itself based on XML Formatted Data Units standard currently uddeelopment, meets the OAIS
requirements for long-term preservation information managenwatto-describing, facilitates format
maintenance, and will support easy reformatting to other fistrimecluding end-use formats.

Specific deliverables include:

8. WP3.1 Software infrastructure for data and information managefaentcontinual updates)

9. WP3.2Regular backups and where necessary data replication oN&s@BC.

10.WP3.3 Maintenance of Information Packages (SIP, AIP, DIP arstijgtive)

11.WP3.4 Version controlled lists of standard earth observation vocaesland governance
procedures for updating these lists (who maintains them, how gretthrged?)

12.WP3.5 Regular evaluation (and potential integration) of alternatata and information packages
and software (starting with SAFE).

13.WP3.6 Catalogue interfaces for INSPIREGEOSS and NERC as required.

4.4 WP4: Delivery Services

Aim: To deploy and maintain services to users to enable thenmdtosfsualise, and extract data using
international and interoperable standards.

There are three main components to this activity: (1) to demlogsa and visualisation services; (2) to
develop and deploy middleware that exposes the archived data to ¢énasess and (3) maintain the
middleware and services.

CEDA currently provides ftp access to all data, and a welvd®r interface as well. FTP access is being
deprecated (for data security reasons) in favour of WGET, aeduaed version of this will be available
for all data. In addition, there are two key sets of extlyrdaveloped services of interest to the NEODC
and NCEO user community, but both are based on the same fundaseevizé orientated architecture
concepts, thus a common middleware layer is practicable. Thassets are: the Open Geospatial
Consortium (OGC) Web Map, Coverage and Feature Servicermaptations being developed by the
Reading e-Science centre and the NERC DataGrid; and tAeSES/ice Support Environment (SSE)
which provides a set of generic components for interoperable erelres, and itself is migrating to
support the same set of OGC services.

° http://earth.esa.int/safe
19 INSPIRE is an EU directive which has implicatidoshow NERC data is made discoverable and usable.
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The SSE now forms part of the prototype infrastructure for the HE&ferogeneous Missions
Accessibility (HMA) architecture, a major strategic depenent enabling diverse EO ground segments
to interoperate with each other and with catalogues and elgiications. The HMA together with the
SSE, is key to future technical interaction with ESA (and indelegk @igencies), so a strong capability in
this area is crucial, both to ensure the availability oA Efatasets and services to the NEODC/NERC
community and vice versa, to bring NERC science and innovationwimlex audience. While it is
expected that ESA and other third party funding will be availabledore of this work, we are proposing
to use effort from the NCEO NEODC core to maintain the céipaln this area, to ensure that the SSE
environment is integral to the NEODC, and to be in a poditiative the agenda.

The key element of middleware required is tooling that tékeslata from whatever underlying format it
is in, and transforms it into a common structure whichbeansed by the delivery services.

Specific Deliverables include:

14.WP4.1 Maintenance and deployment of SSE tooling for exemplar da(@setsittendance at
appropriate workshops),

15.WP4.2 Development of middleware to transform data holdings into comewice formats

16.WP4.3 Maintenance and Development of WGET and file-browser intettadata.

17.WP4.4 Deployment and Maintenance of OGC services (WMS, WCS, V@§8&ppropriate

4.5 WP5: Scientific Support

Aim: to provide general science support for EO data users andpdavéders from within the NCEO
and the wider community.

WP5A Support for NCEO: To meet the requirements of the NCEO science theme$|EREDC will
need to provide direct support to NCEO staff in both a fatibih role, including liaising between science
consumers and data producers to cache data, organising licencesided curation role, ensuring that
NCEO data products are ingested into the NEODC so as to both #msutata longevity and expedite
use in the wider community. The table in appendix A outlines howaheus NCEO themes impact on
these roles, and gives some indication of activitie®todrried out in support.

WP5B Support for the wider community: The NEODC, as an established NERC data centre, has a role
to support the wider science community (in the UK and beyond) and daksosgh provision of data

and services to a wide range of users. This activity iStéaed by a professional helpdesk service, which
responds to queries, generally within a day, provides advice omanitbrs compliance with the NERC
data policy, provides advice on suitable EO datasets for partiapplications, checks eligibility against
dataset access conditions, helps users understand the datgfssnats and characteristics, which may
involve contacting the data provider) and deals with general queeradsas lost passwords or download
difficulties. In many cases enquirers searching for dateedieected to other EO data providers.

NEODC currently also provides an on-demand acquisition serviceafedlite- and airborne-derived
imagery required in support of NERC science, together with tbeigion of an effective archive and
access service for these data. This will also be magdaiA more general “clearing house” function is
also required: Any EO data purchased with NERC funding (not just b)ME@DC) ought to be logged,
allowing users to check what others have already acquired,saigfamce will be provided to purchase
data if required.
Specific deliverables:
18.WP5.1 A formal NERC Data Management pfafor each science theme.
19.WP5.2 Initial analysis of requirements for WP1 and WP2, including pialeto share resources
with and/or exploit other facilities such as NEODAAS.
20.WP5.3 Education of the science community on how to use tools talfwa and exploitation
information (format descriptions, software etc).

™ In practise this will be an 1SO19109 feature tygech conforms to an application schema definelB@ or ESA or both.
2 The data management plan identifies key dataséts produced or consumed and how they may beitegbhithin NCEO
and/or the NEODC.
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21.WP5.4 User survey to determine experience and requirements dfEODC user community of
its services and datasets, and identify areas for NE@RI€velop.

22.WP5.5Provide a helpdesk with a service level commensuratepstviding initial responses
within one working day (achieved by sharing helpdesk staff gstéisis with the BADC).

23.WP5.6 Establish a mechanism by which datasets obtained in tter sdmmunity can be
registered and/or lodged securely for discovery and/or reausayis that do not violate licensing.

4.6 WP6 Outreach and Management

Aim: to promote the wider use of data generated by NCEO by the emeronmental science
community and other stakeholders. To manage the NEODC in the cohtbet NCEO and wider
NERC requirements.

NEODC will promote the use of data so that the benefitsERGI funded research are maximised, and in
particular promote the use of data generated by NCEO. NE@BDn a position to provide a “shop-
window” to the NCEO and its data products and will ensure th&®IGata are where possible included
in all NERC-wide discovery portals, and that the tools to @kl conform to appropriate standards in
order to maximise reusability.

NEODC staff will attend conferences and workshops as negessar work with the wider NCEO to get
ensure EO data is discoverable and exploitable.

The management is discussed elsewhere.
Specific deliverables:

24.WP6.1 Annual reports on outreach and knowledge transfer activities
25.WP6.2 Quarterly SLA reports and participation in NCEO management

5. Expected Impacts

The work of the NEODC is of strategic importance in meetiregNERC objectives. The NERC 2007
Strategy Document: “Next Generation Science for Planet Eartiphasises the importance of the long-
term requirement for data, infrastructure, technology and egpditational Capability for the UK to
carry out world-leading environmental science, as well asspond to national needs and emergencies

The strategy states that data collected from NERC’sarelse particularly the long-term datasets, are
national assets which we must manage effectively if #dneyo be used to their full potential in the future.
The need for scientists &chive, managanddisseminatelata and information and make them available
both immediately and for future generations of scientists ashaghlighted.

NEODC, as one of the NERC Data Centres, will be resp@®blthe active curation and dissemination
of NERC environmental data holdings to ensure maximum beneféined for all stakeholders across
the wider environmental science community. All the themes indieace strategy will benefit from EO
data, and the service provided by the NEODC will have addropact.

Completely meeting the objectives (particularly E5) outlinethexspecification will require more than
the available core funding requested, however, the objectivbenmet by (1) exploiting the advantages
of the pool of expertise and common aims within CEDA, and (2) levgya]deODC core funding to
support both proposal writing and co-funding (where necessary) soxtteatemmissioned research can
be used to meet both those commissioned objectives and the NE@®Gbjectives.

6. Risk-Reward/Risk Register

Rewards are discussed in the impacts section. There arecthsses of data management risk that
NEODC manages (risks to science delivery and knowledge tramidifbe managed at the NCEO level):
(2) risks to data held at the NEODC, (2) that important datéeldtby NEODC is not held adequately
somewhere else; (3) Curation risks. Implications and proposetiosisl are provided in the table below.

High Level Risks to NEODC Data Holding:
Risk Implication Solution
Inadequate Backu Loss of Dat Multiple Copies, Distributed Locatior
Inadequate Metade Loss of Ability to Recover information| Ensure Adedg Metadata at Ingestion. Regular scheduled
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content within data (particularly with | reviews. Metadata migration as standards are neat
time after ingestion).

Staff turnover (dat Knowledge disappearines contact los | Proper documentation of datasets at time of praciu¢i.e.
producers/experts) with data producers Adequate Metadata)
Data Storage too Expensive Unable to replace/maintadia Ensure adequate budbet.

Ingestion costs are not fully
covered

Data should not be acquired without adequate iraest

Results in inadequate metadata. funding: refuse data.

Data Provision may be illegal, or
legislation (Fol or EIR etc) might causge
violation of licence conditions

Ensure Adequate Metadata about licenses and ewslre

Legal Issues with Data systems respect licensing.

Holdings associated with commercial data Rely on NERC Data Management Advisory Group forleg
holdings information and advice.

The partnership with the Schedule of work will not be NEODC specification will need to be renegotiatathw

BADC is unavailable affordable. NERC, as will the status of the NEODC archive.

High Level Risks to Data Not Held by NEOD(

Within this category there are two further categeriEO Data produced by NERC funding (and theredata which NEODC is responsib
for), and data produced elsewhere that is of sigant importance to NERC programme

@

Hgggi ;zt;‘ggait?gr?" l(;lfoctjt;;&g olﬁ Cc(ieogﬁsﬁ];n;gﬁtseg:gmtat|or This is out of the control of the NEODC, and isreatly being
activities. finished. dealt with by NERC via the Information Strategy Gpo
Insufficient data management Nothing is done to ensure exploitation Data management within NCEO needs to be coordiriated
activities in NCEO and other| of data once original grants are NEODC. Where appropriate NEODC staff should sit on
programmes. finished. Research Programme steering committees (as is NIBRE)

Access difficulties if entire datasets ar Identify key datasets of interest. Maintain patalehives
et andlor remotearchves bocon 'S SPTORYL ok o negotat ecprocelon:
inaccessible or inadequately funded. 9 : y

activities especially those at ESA, paid for by the.
High Level Risks to Curation Infrastructure (software, information models, etc.

[©]

Relying on ESA/NASA other
international archives.

Dependency on OGC oGC specnflge_ltlons are Ec:t fIt‘ for Take a leading Irole_ in standa[)c_ill_sathnha}(ctlvnmnj if
specifications purpose, and interoperability is necessary resolve interoperability with key partrer a
’ compromised. bilateral basis.
Data Format Proliferation Itis not‘possmle to provide services farDesign interfaces based on intermediate schema [(CSM
all required datasets. MOLES, etc)

Science programme data Consequential context switching by . . o

! ' Carry out comprehensive requirements analysis &nditjse
requirements are too staff reduces efficacy and key data o :

. 4 within available resources.
voluminous products are not available.
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A: Initial Analysis of Theme Data Requirements

The actual activities within the themes will depend onfitie@ funding decision from Council, and the

3 This is often cited as a reason for regular datgews and data expiration. However, if adequattaiata exists,

storage costs are currently irrelevant: at anyrgiume, all previous data holdings are small coragdarith the data acquisition
expected in the next three years, and providedshzid for, holding previous data is a small nirzabcost.
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role of NEODC will depend on a prioritisation exercise to bei@hiout under the auspices of WP5 (and
with the NCEO board) when we know the data management budget

Data requirements (Facilitation role) Datasets prodced (Curation role)
T1: Data Satellite datasets: cloud, water vapour, aerosol, Global long term quality controlled retrievals of
Synthesis and radiation budget, SST and heat flux estimates, |selauds, aerosols and radiative heating, vertical
Model Evaluation | surface salinity, altimetry, gravity, ocean colour structure of atmosphere, climate quality SST,
for Climate Auxiliary data: surface radiation, river runoff, tneocean reanalyses, cryospheric metrics, surface
Prediction analyses, in-situ (ocean), IPY Arctic data albedo and aerosol, land surface temperature and
energy energy, water and carbon fluxes and stores
T2: The Carbot Atmospheric CO2 & CH4, SST, SSH, salini Global estimates of terrestrial C cycle, ground
Cycle optical properties, ocean colour (space and in-| aircraft sensor data, in-situ C flux estimates,
situ), radiances, altimetry, SAR/scatterometry, s@#egrated fire datasets, deforestation data, ¢loba
ice, chlorophyll, land cover change, vegetation| air-sea transfer velocity, global and regional ocea
forest dynamics, biomass, fires, soil moisture, | datasets (organic C cycle, primary production,
photosynthesis (current and future sensors) photosynthesis), global maps of air-sea excharge
Airborne and in-situ data: ocean (pCO2 and air- hot-spots, multi-year ocean re-analyses (open
sea flux) land (fluxes, biosphere, fires) ocean and coastal)
T3: Atmospheric | Atmospheric measurements from current Profiles of trace gases & aerosols, surf
Composition: future satellites (e.g. ENVISAT, ERS-2, METOPgemission sources, maps of constituents in the
Links to Air MSG, SCISAT-1), surface, airborne and sonde| near-surface layer, datasets (composition,
Quality and data aerosols, cloud, surface parameters) for research,
Climate pollution monitoring, air quality forecasting and
NWP.
T4: High Impact | Satellite data: wind, precipitation, SAR, radar, | Snow and soil moisture retrievals.
Weather and soil moisture, snow. Field experiment data. Datasets for flood extent models.
Hydrology Airborne data: Environment Agency LiDAR
Other data: Met Office operational data stream
Thurnham and Chilbolton radar, CSIP field
campaign
T5: Cryosphere | Altimetry, interferometry, gravimetry, SAR from Long term time series of Arctic sea ice mass,
and Polar Oceans a wide range of past, current and future space | estimates of Arctic geostrophic flow, estimates of
sensors. Higher level satellite products, re- sea ice mass balance and fresh water fluxes,
analysis data, in situ data (from NSIDC or observations of velocity structure of Antarctic ice
through IPY programme) streams and Greenland outlet glaciers, maps of
Antarctic ice shelf melt rates
T6: Dynamic INSAR, GNSS, gravimetry, imagery, thern Dataset of earthquake rupture histor
Earth and emission & atmospheric composition Climatology of volcanic sulphur and aerosol
Associated measurements from space. Terrestrial emissions, Multi-parameter dataset to test volcano
Hazards measurements (seismology, GPS, field data). | models
T7: Data Idealised data only Test cases and case studmspgooduced as
assimilation and training tools
treatment of
uncertainty
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B: List of Major Acronyms

(A)ATSR (Advanced) Along Track Scanning Radiometer

ARSF Airborne Research and Survey Facility

BADC British Atmospheric Data Centre

BIGF British Isles GPS Facili

BNSC British National Space entre

CCMval Chemistry Climate Model Validation Proji

CEDA Centre for Environment Data Archival

DCC Digital Curation Centre

FAAM Facility for Airborne Atmospheric Measurements

FTE Full-Time Equivalent

GEC Group on Earth Observatic

GEOS¢ Global Earth Observation System of Syste

GERE Geostationary Earth Radiation Buc

GHRSST-PP GODAE (Global Ocean Data Assimilation ExpenitnHigh
Resolution Sea Surface Temperature Pilot Project

GMES Global Monitoring for Environment and Security

HMA Heterogeneous Mission Accessibility

INSPIRE Infrastructure for Spatial Information in Europe

JISC Joint information Systems Committee

MSG Meteosat Second Generai

NCAS National Centre for Atmospheric Sciel

NCEO National Centre for Earth Observation

NDG NERC DataGrid

NEODAAS NERC Earth Observation Data Acquisition and Asialyservice

NEODC NERC Earth Observation Data Centre

NOAA National Oceanic and Atmospheric Administra

OAIS Open Archive Information Systel

OGC Open Geospatial Consortium

OSlI Office of Science and Innovation

RAL Rutherford Appleton Laboratory

SAFE Standard Archive Format for Europe

SSE Service Support Environment

STFC Science and Technology Facilities Cou

WMO World Meteorological Organisati
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C. Management Structures, plans and participant res  ponsibilities

There are two levels of management structure required: wilitODC and CEDA to exploit the
expertise of the individuals to deliver the objectives of IWECand NCEO, and within the NCEO to both
use the NEODC to facilitate the exploitation of the synerdietween the themes and to facilitate the
knowledge exchange between the NCEO and the wider community.HakBADC within NCAS, the
NEODC within NCEO will also be responsible via the NERC Infation Strategy Group for delivering
the NERC data policy across all EO programmes, not just thitis@ the purview of the NCEO.

C.1 Management and Delivery Structure within CEDA.

As discussed above, CEDA is organised functionally into a seismgport group, an operations group,
and a development group, along with management. Erhvéronmental Science Data groypovides
direct support to the environmental science community via EnvirotahBata Scientists who manage
data ingest from data suppliers. This includes documentingedataollating metadata, negotiating with
suppliers and responding to queries from users and supplierOddrations and Delivery groupre
concerned with providing and maintaining generic services fodahsets. These include hardware
infrastructure, media handling, query management, access esrviser management and generic
curation issues (and software to support these).Dénwelopment groumanages data and information
related projects which have longer time-scales or more patafis complexity. The distribution of effort
across work packages is discussed below but results in dulistni across the CEDA group of science
support, operations, development and management.

This organisation is in order to facilitate working towardsI8®@ archiving standard 14923 (see WP3).
A key requirement of the CEDA management is to ensure thatta are working with relatively small
amounts of time on diverse programmes both commit their tppeopriately and avoid subsidising any
activity by spending time from another funding line which doesn’t ltawemon goals. This is achieved
within CEDA by exploiting a multi-level task database which bothches tasks to funding-lines and
individuals. The tasks are organised in a hierarchy from funduegslithrough projects or servittsand
down into short SMARY® tasks.

Figure C1: A portion of the current tasks (FeB' 2008) of one individual
These task lists are reviewed regularly by line-managewmihin the various groups, and the higher-

It is important to distinguish between time-lintit&inishable” projects, and service provision thay result in task or
project generation as the user community makesnergants of those services.
5 SMART: Specific, Realistic, Measurable, Achievabilenely.
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level activities are discussed at monthly meetings. In iadditeview dates are posted and adhered to
where appropriate. Tasks that share co-funding are identifiectlzarged to the appropriate projects
accordingly. Larger projects involving bigger groups are managied Prince2

Because it is difficult to measure the efficacy of detation (there are no good metrics), it is also
proposed within the duration of this project, to seek certiinadgainst the OAIS standard by the
National Digital Curation Centre (DCQhttp://dcc.ac.uk The OAIS model is the only credible
description of how an EO archive should operate, and it also providesgeiida functionality that is
required to deliver long-term reliable archives that aspoasive to their user communities. The DCC
has been gearing up to provide certification services overghéela years, and provided they can deliver
these services, a satisfactory report would be good evidentethtnacombined BADC/NEODC
infrastructure was carrying out its curation function well. i@jes in internal management practice to
conform with certification are likely.

C.2 Management of responsibilities between NEODC an  d NCEO

The NCEO management structure is depicted in Figure A2. THeDNE(and CEDA) director, Dr

Lawrence, will sit on the NCEO Board. One of the Scidntegration and Strategy Group (SISG) will
have a special responsibility for data integration, and wasety with the NEODC leadership.

Dr Jay will be leading the outreach and science support for NE@Bd she will be working closely with

Figure C2: NCEO management structure

both the SISG and the operational support team (especially theadd). She will also be working with
the theme leaders (and appropriate theme staff) to identify oppmsufor synergistic use of data
between themes as well as the individual theme input and o@tautedjuirements.

C.3 Delivery and Reporting

Milestones and timelines will be set annually by the N@E@ctor and NEODC leadership and appear in
the SLA, and used to trigger payments. The CEDA task databdssswilused for reporting, providing
raw material for quarterly reports which will be provided battNERC (as part of the SLA process) and
the NCEO director.
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D: Previous Track Record
In this section we discuss the track record of the theamel and of the NEODC and NEODC staff.

D.1 Theme Leader: Dr Bryan Lawrence

Bryan is currently director of CEDA and Head of the Brittdmospheric Data Centre and NERC Earth
Observation Centres. As well as leading CEDA, Bryan Laveénan active scientist, publishing in both
atmospheric sciences and computational sciences. Bryan hgsa®) experience in both disciplines
(including as a Lecturer and Senior Lecturer in Physics) analsis principle investigator or co-
investigator of a number of grants, including the NERC Data@vitking with the STFC e-Science
centre on integrating data holdings at the BADC, the Britisea@ographic Data Centre, the National
Oceanographic Centre, Southampton, and the Plymouth Marine LabaraBoygn sits on many
committees, including the UK Joint Information Systems Comaitiesupport of research (JSR) and the
NERC Information Strategy committee (ISG), and is a ppiecinvestigator of the Global Organization
for Earth Systems Science Portals (GO-ESSP).
Recent publications include:
Dean, S.M., and J. Flowerdew, B.Dawrence and S.D. Eckermann, 2006: Parameterisation of @pttic Cloud Dynamics
in a GCM. Climate Dynamics, 28, pp581-597. doi: 00.:2/s00382-006-0202-0
Juckes, M.N. and B.NLawrence, 2006: Data Assimilation for Reanalyses: potergahs from full use of post-analysis- time
observations. Tellus A 58 (2), 171-178. doi:10.2jL1600-0870.2006.00167.
Jones, Catherine and Bryhawrence: CLADDIER: Citation, Location And Deposition in 8gipline and Institutional
Repositories (2006): D-Lib, 12, doi:10.1045/feby2006-inbrief
Dean, S.M, B. NLawrence, R. G. Grainger and D. N. Heuff, 2005: Orograptiaud in a GCM: the missing cirrus. Climate
Dynamics, 24, 771-880.
Woolf, Andrew, Ray Cramer, Marta Gutierrez, Kerdieese van Dam, Siva Kondapalli, Susan LathamaBbawrence,
Roy Lowry, Kevin O'Neill, 2005: Semantic Integratiof File-based Data for Grid Services Proceedofghe Semantic
Infrastructure for Grid Computing Applications Wshop (SIGAW) at the Cluster Computing and Grid Sgsipm
(CCGrid 2005), L. Pouchard and L. Moreau (ed).
Woolf, A., R. Cramer, M. Gutierrez, K. Kleese vaarD, S. Kondapalli, S. Latham, B. Nawrence, R. Lowry and K.
O'Neill, 2005: Standards-based data interoperglidit the climate sciences, Met. Apps. 12(1), p9-22
doi:10.1017/S1350482705001556

D.2 The NEODC

The NEODC is based in the Centre for Environmental Data AatH{i@EDA) in the Science and
Technology Facilities Council (STFC) Rutherford Appleton Laborat@vith in excess of a hundred
active users in the last calendar year, downloads of approxin2&dlf3, and more than 130 terabytes of
unique data under active management, the NEODC is the NER@ndted data centre with
responsibility for EO data integrity and availability. Italso part of an active informatics group, with
activities ranging from participation in ESA software developmerieading the world in data access
standardisation as part of the NERC DataGrid

CEDA itself includes the British Atmospheric Data Centrgpi//www.badc.nerc.ac.uk/), the NEODC
(http://www.neodc.nerc.ac.uk) and the IPCC data distribution e€hntip://www.ipcc-data.org). With 25
staff, contracts from DEFRA, DTI, NERC and the EU, CEBAai world-ranked environmental data
activity. Across all the data centres, in excess of 10,086 @wse registered with CEDA, with thousands
active in any one year. NEODC activities include datatmurgfor the NERC Airborne Research and
Survey Facility (ARSF) and secondary backup storage for theONERth Observation Data Acquisition
and Analysis Service (NEODAAS). Through the NCAS British 8gpheric Data Centre, and the GERB
ground segment at Rutherford Appleton Laboratory, it also has capatilthe dissemination of data
from the GERB instruments on the Meteosat series.

In the Science and Management Audit (SMA) of the Earth Obsemv&ector in 2005, the review team
assessed NEODC performance as follows: Excellence: AlpRa-#, NERC priorities: A, Reward: High
and Cost Effectiveness IV. The SMA team also made recommensiehat have resulted in the
incorporation of the NEODC into the NCEO.
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The co-funding performance of the NEODC is discussed in th&gason of resources.

Other major activities (beyond those of Lawrence) have indtude

National Leadership: CEDA staff are providing national leadership: from key rafethe NERC
DataGrid, to membership of the Geospatial Working Group lbeeship for the Higher Education
Funding Council of England's Joint information Systems Comn(i#t&€), and consultancy advice for
the British National Space Centre (BNSC

International Leadership: CEDA staff are regularly sought to provide advice to ESA @nge of

levels, from input to DOSTAG, advice to NERC to represei$A, membership of instrument working
groups, to attending meetings and providing informal consultancy atlkg@DC is part of an EU
Spatial Data Interest Community (SDIC) providing direct inpta the development of the new
European Spatial Data Infrastructure (INSPIRE).

D.3 Key NEODC Staff

Dr Steve Donegaris an Earth Observation Data Scientist at the NEODCCSRAL with 4.5 years in
post experience of data management, software developmeni aiemaces for dissemination of EO data,
metadata handling and support of the NEODC's EO community via tpees&l Prior to this he
undertook research in the remote sensing of volcanoes and gainedregefisoftware support at PGS
Tensor, an oil exploration company. Steve currently sits on thBONBPMAG metadata content
subgroup panel and the NERC INSPIRE baseline group for preparingC'llERsponse to this
forthcoming EU geospatial legislation

Dr Victoria Jay leads the EO specialists group within the CEDA science sugpmup in STFC-CEDA.
She has 12 years experience in atmospheric and environmental reemsiag research and data
management. For the last three year at the NERC Earthv@hearData Centre (NEODC) she has had
responsibility for data management in support of the UK NERC Exrgervation community, including
archival and dissemination of data from the NERC Airborne Relseard Survey Facility (ARSF). She
sits on the Steering Committees of ARSF and the Network fbbr@gon and Validation of EO Data
(NCAVEO).

Dr Matt Pritchard is the CEDA Development Manager. His role involves coordinadiemglopment
activities in support of the operations of the BADC and NEO&well as associated projects involved
in geospatial informatics. Represents NERC on the JISC @galsy/orking Group. Technical lead for
NEODC component of (A)ATSR Archive and associated projects, Viingllarge scale data storage,
processor development and processing. Member of (A)ATSR Quatitiikg Group.
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