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EXECUTIVE SUMMARY

Monitoring Atmospheric Composition and Climate (MBLis the EU FP7 project establishing the core
global and regional atmospheric environmental serof the Global Monitoring for the Environment and
Security (GMES) European programme.

This document lists some high-level requiremensoeiated to the project, presents an overview ef th
MACC projected and implemented architecture, adidvie with considerations about the efficiency of
the latter to meet the requirements.

The main reference documents of this report are

the MACC DoW [1];
Version 3.0 of the MACC User Requirements Docunjéht
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1 INTRODUCTION

Monitoring Atmospheric Composition and Climate (MBLis the EU FP7 project establishing the core
global and regional atmospheric environmental serof the Global Monitoring for the Environment and
Security (GMES) European programme. Its goal ipttovide coherent information on atmospheric
variables in support for European policies andlierbenefit of European citizens.

The purpose of MACC is to build up a range of atphasic services developing and delivering data
products identified to meet the demand of targeatats. This implies the processing of a broad tyadk
data from numerous origins and the production ¢& ad varied nature, while handling and delivering
these products in a coherent fashion. Some reqaeimsmare associated to the coordination,
implementation and operation of a service of thabition, which must be answered by the project
structural design.

The purpose of this document is

to identify such requirements, based on the projppectives and on the main conclusions of the
MACC Downstream Services and End User Requiremgotsiment ([4], Version 3.0);

to overview the design of the MACC project basedh@nproject Description of Work (DoW) [1] and
on its implementation;

to provide a broad assessment of the ability of NHECC high-level architectural features and of
their implementation to meet the listed requireraent
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2 SYSTEM REQUIREMENTS

MACC services address a large variety of atmosph#remes (boundary layer, tropospheric and
stratospheric processes; meteorology and air clansigmposition; greenhouse and reactive gases;
emissions and concentration distributions; airbopaeticles; solar UV radiation) on both global and
regional scales. They handle a wide spectrum aftidpta from diverse origins through a broad rasfge
processes (Figure 1). Finally, they deliver datadpcts in different temporal modes (forecast, NRT
observation or simulation, validated data in detbg@ode, reanalysis of historical records over saver
year periods of time) to targeted user communitiis a broad spectrum of scientific knowledge (Fegu
2).

+ Emission inventories,
vegetation maps,
cartographic data,
medical data.

+ Measurements of
atmospheric composition
and dynamics from
space, halloons,
airplanes and the ground;
remote sensing data and
in situ measurements.

+ Assimilated and simulated
atmospheric fields:
(re-janalyses. forecasts and
predictions.

« Model output — from NWP,
CTM, 3&4DVar, regional
and local AQ, dispersion
and (back-)trajectory.

Ground networks

'WOUDC OZOME COLUMN MONTORING NETWORK

Figure 1 — MACC services process a broad variety dfput data through
a large variety of modelling techniques.

Requirements of different natures are associates fioject of such scale and diversity. Requiresent
overviewed in this document relate to internal sggpaccess to data sources; communication wittsuse
including a centralised distribution interface gdiwg harmonised documentation; data and service
quality.

2.1 Internal synergy

The project requires effective collaboration betvemrtners to secure the data flow between groups
involved in data fetching, processing and distiirut For example, regional AQ services depend en th
global services for their model boundary conditions
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2.2 Access to data sources

Input needed by MACC services includes data tongested into the assimilation or other processing
schemes as well as independent reference datametmtérmediate and final product validation;
established consolidated records as well as canigflows of data produced in near-real time by
observation station networks or remote sensorsaandbairborne platforms, including satellites. Data
transfer requires appropriate infrastructures amndess permission issues must be solved where
appropriate.

2.3 Communication with users

MACC services inherited existing users from theilEMES and PROMOTE parents, and built up

agreements with newcomers, including downstreamicgr such as the regional and local air quality
services (AQS) developed and run by the PASODOBILdgept in the framework of the GMES (Figure

2). Particular issues posed to the project in thgpect include a uniform approach of terms binding
producers and users (through standard SLA or Madgquate two-way information on intended
applications (user requirements) and availablemseen data products (product specificationsjitig

of more or less inexperienced users (Figure 3). (wes of MACC is also to supply tailor-made

presentations of products adapted to particulaligtipns, namely environmental policy making.

' Core service Downstream services & users
Research
+ Understanding of climate & climate
=  Keyinformation change
on long-range « Inputto global & region al models (initial
transport of & boun dary conditions, data
pollutants assimilation)
« Dara & model validation
End users
. Sustained PASODOBLE - -
monitoring by +  Health community support (AR, LITI) + Hospitals, phamacies, doctors,
1 i i | cople at risk
ﬂ satellite & ground- « Publicinformation on local & regional L2l e
.§ basedinstruments = AQ > Regions. cities. touristindustry.
2 of GHG. aerosol. +  PM compliance monitoring (PM10 & sporting eventorgeniseis
o PM & reactive PM2.5 annual means & exceadance) *  Reaqional environmental agen cies
Q gases « Local forecast (model evaluation + Local city councils & pollution
= support) monitorin g agencies
=
+  Analysis & Environmental policy e

forecast of
atmospheric
| composition at

various spatial &
temporal scales Mﬂ
» Health

+ Paollution vigilance
* Renewable (solar) energy

+ National an

Figure 2 —MACC users belong to a vast range of camunities with various
scientific expertise, awareness of own needs andility to assess data
fitness for purpose.

The project must also be able to reach potentiatsysand must therefore be aware of already egistin
requirements regarding atmospheric products nebgedifferent communities, as well as of the legal
context which, to some extent, constrains both MAGErs (e.g. national environmental agencies) and
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MACC producers (since modalities applying to reskand data exchange are required by international
environmental legislation).

Finally, services must be made visible, as welldata access, and must benefit from an adequate
centralised documentation. In order to reach oeivilde audience that the GAS is intended to sehee,
existence of a “one-stop” web portal presentingmrscstent facade is desirable. Since the ultimaéd of

the portal is to provide access to the data, a detailed product portfolio should be made avadab

the internet users, as well as a catalogue of thie metadata (see next section), to allow useget@n
easy overview of available products and their gmssipplications.

2.4 Quality

Data validation — and, more generally, service camngnt validation

All data, from input to output, through intermedigiroducts, should, as far as possible, be vatidate
that is, should be subjected to rigorous scrutmagsess their accuracy, i.e. their “closenessuth’t
Different numerical indicators will provide insighito data accuracy; some will be used preferdptial
depending on the data, the instrument, the avétialbind characteristics of reference data, etag§l
signalling missing or dubious data, or particulanditions applying to their derivation method, nizey
assimilated to quality indicators. Likewise, alglonmis and models used in the data processing chash m
be documented and should be submitted to some atialid method such as model result cross-
comparison, sensitivity studies, etc. Data and gsscvalidation is actually part of the researchers’
everyday life. But it is not straightforward andesf depends on the availability of validation medrie
value of a quality indicator (e.g. the value of thecertainty) does not necessarily — and will uguadt —
provide an indication about the absolute qualityhef product, but about which type of applicatibisi
suited for: some applications will require a veswluncertainty (i.e. very accurate data), some ouge
with a relatively large uncertainty. In any cadee provision of quality indicators is the main reent
requirement expressed by users at the occasioomEhops [6], e.g. the GMES User Forum Preparatory
Workshop, and the provision of documentation on “methodedets and validation status is a major
concern of most users of MACC services” ([4], VersB.0).

Fitness for purpose

Datasets which are intended to some given apmitatiust then be validated against user requirements
Beside data quality indicators, users often expedie made aware of other characteristics of tha, da
such as their spatial or temporal resolution, whiely make the data more or less “fit for purpo3die
concept may involve the need of some flexibilityattapt to emerging user requirements.

Metadata

In addition to detailed validation reports that mbe provided to the users, all the above pieces of
information should be supplied as “metadata” dégug the products. The availability of intelligible
consistent exhaustive up-to-date metadata is éff isfactor of quality. Even a very accurate aitdiof-

! GMES User Forum Preparatory Workshop, Europeanrfliesion, Brussels, Belgium, 27 October 2011.
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purpose dataset will be useless if it is not domusE by an adequate metadata set supplied wittiatze
It should also be noted that, in principle, beingR¥ project, MACC has the obligation to complyhwit
the INSPIRE Directive [21] and its Implementing Bsilin particular as regards metadata [22].

Service quality

Users have expectations not only regarding the lolattaalso about the way these are delivered. Servic
guality may be related to the frequency, delay uglarity of the delivery, the medium, the availiap

of additional features such as data extractionoomét conversion facilities, online visualisation o
comparison tools, etc. Quality control proceduragdmated or not) must also be set up for seniites
operation in order to ensure the regular maintemaridoth data and service quality. “Stable and fas
dynamic FTP access to the data as well as a roytinel timely delivery of regular (daily) producise

key requirements of all users” ([4], Version 3.@is is especially true for users such as the GMES
downstream services, which depend on the sustéityadind reliability of MACC data input for their
own survival.

Consistency and conformity to international standi and practice

As the GAS is conceived as a homogeneous entighatild benefit from some uniform approach of the
points listed above. Moreover, compliance with &g applicable international standards in use will
optimise its integration into broader networks (&§ES, GEOSS, INSPIRE) or interaction with pafalle
initiatives. Such standards apply to quality critefe.g. QA4EO [18]) as well as to data exchange
modalities and metadata (e.g. CF Convention [1Bf)suring quality consistency throughout the GAS,
conformity to international standards and integratinto broader networks implies some centralised
activity to define top-level quality criteria (i.esome validation protocol) and coordinate validatio
activities that lead to the issue of validationaep (Figure 3).

s IGACO
« GCOS
* WMORR \‘ > ‘ Userrequirements

GEMS

PROMOTE

Users’
feedhack

Users’
SPACE COMPONENT : feedback
+ ESAand TPM satellites |
+ EUMETSAT O3M-SAF users

! e =
: Validation Core _ Downstream End ™
GEOSS : service oy . Services Mse rs/)
* GEO Tasks and SBAs ' — - — "
+ QA4EO framework H ,-" Data Data

+ International standards . flow

- INSPIRE flow

P User
training

User

GEOmon training

+ Validation rmeth ods

+ Datamanagement

+ Integration of satellites
andother EOQ systems

Validation
protocol

‘ Validation reports ‘

Figure 3 —Components of the GAS core and downstreaservice validation and
user interaction, taking into account external expdise
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3 SYSTEM DESIGN

The MACC system is described in the following samsi. A critical analysis of its suitability to the
requirements enumerated in the previous sectioroftite success of its implementation in meetirggh
requirements will be developed alongside the dpsoni. Although some particular examples may be
guoted for illustration purposes, it is not aimextdhat screening services and assessing theiidodiv
performances, but at reviewing the top-level aegtitral features of the project. A summary of the
analysis outcome is provided in the conclusiont{Se 4).

3.1 Overall architecture

The tasks of the MACC project are carried out ueber of subprojects grouped in four clusters with
defined responsibilities (Figure 4). The two cdiesters produce data products on the global andmab
scales respectively, through dedicated serviceprtigessing input data. These are completed bysher!

of outreach subprojects devoted to the coordinatiorelationships with the MACC service users (i.e.
providing assistance to the services in linkingtheir users, responding to particular needs ofcgoli
makers and providing training on product use). Airfio cluster is in charge of fetching and pre-
processing input data for the MACC services; trapcts developed in this way are also made availabl
to external users (see dotted arrows in Figurthgddition to the “horizontal” data flow from thoaitside
data sources to the outside users through therpoegsing and production chain (left to right asaw
Figure 4), a “vertical” data flow (top to bottonraws in Figure 4) takes place within the projedathwhe
global services feeding the AQ regional servicethwnodel boundary conditions, and the outreach
services receivingd hocdatasets from the previous two clusters.

Satellite data

Radiances and
retrieved products
from space data

Products

Global records of the
distributions, transport,

Global

Observational .
processing

i acquisition
collaborating
institutions and pre-

processing

In-silu dala Reglonal

From processing

environmental
agencies, EU
projects and global
netwnrks

Estimates of
fire and other FEER]
emissions
User interface and
supplementary
services

Other data
relating to
AMissinons

--I----I*

sources and sinks of
graanhouse and reactive
gases, and asrosols

Global forecasts of reactive
yumes dnd asiosols

Detailed forecasts and
assessments of air quality
for Europe

Stratospheric orone, UV
radiation and solar energy
records and forecasts

Support for policy and
dowenstream services

Figure 4 — Architecture, data flow and products ofMACC (excerpt from MACC DoW [1])
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Elements of this general structure and their ratesoverviewed in more details in the followingtsmts

but it may already be noted that this overall aszture, with its components based on defined
functionalities, is readily designed to meet thadehe top-level requirements identified in Sect®n
namely the data flow between services (Requirerddnt the supply in input data (Requirement 2.1 an
the interface with users (Requirement 2.3).

3.2 Internal synergy of production clusters

Subprojects dedicated to the production of datefbernal distribution form the core two clusterbey
are defined by the type of data they produce ahbir particular function, as follows.

Global service subprojects

G-GHG Global GHG modeling, flux inversions and dation.

G-RG Global reactive gas modeling and validatioacé gas data services.
G-AER Global aerosol modeling, validation, soura#sks and climate forcing.

G-IDAS Global integrated data assimilation, productand services: development and implementation
of global data assimilation, running global prodluet supply of graphical and data products
and general web services.

Regional service subprojects

R-EDA European environmental data assimilation:tineu operation and development of data
assimilation methods for atmospheric chemistry ainduality.

R-ENS European ensemble air quality analyses aretdsts: routine operation and development of
models and ensemble methods for air quality fotew@and mapping.

R-EVA European validated air quality assessmermtgtime operation and development of operational
models and ensemble methods for validated air tyudsessments.

R-RAD UV and solar radiation: UV algorithm improvent and product delivery; solar radiation core
service and solar radiation downstream test case.

The concrete expression of collaboration betweenCi@Apartners is the data flow from one group to
another, symbolised by arrows between clustersgaré 4. Detailed descriptions of all such intei@ts
within the project are found in the MACC Descriptiof Work [1]. One of the most emblematic is the
ensemble of interactions between the four subpi®jeemposing the regional cluster (R-EDA, R-ENS,
R-EVA and R-RAD) and the other components of MA@Epicted in Figure 5. The input data flow to
the regional cluster includes the provision of biany conditions by global subprojects.
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Global scale products :
Aerosol and reactive gas
data
Operational global forecasts
and analyses (atmospheric
composition and
meteorological parameters)

Ve

Other inputs :
Emissions
In-situ data
Earth observations

—_—

e

The Regional cluster :

G-AER

R-RAD (operational):
UV monitoring and

forecasting, solar
resource assessment

R-EDA (methodological):
Air quality data
assimilation

’_

D-INSITU
D-SAT R-ENS (operational):
Air quality forecasting and

analysing system

Health and

R-EVA (operational):
Air quality validated
assessment reports

downstream
applications
POL
| HEALTH
PREP

Input flows (near real time and off-line)

Output flows (near real time and off-line)

Figure 5 — Interactions between the subprojects faning the regional cluster with
the rest of the MACC project (excerpt from MACC DoW [1])

3.3 Access to data sources: the role of the data in

put cluster

Four dedicated subprojects are entrusted the tafstetching and pre-processing input data (leftegre
box in Figure 4): D-INSITU, D-SAT, D-FIRE and D-EBlI Each of them covers specific activities.

D-INSITU and D-SAT are in charge of the collectiamd provision ofin situ and satellite data
respectively (Figure 6). The task is further dividecording to the mode of production of the ingata:
NRT versus validated data; direct observationsugergtrievals; operational (routine) missions versu
exploratory missions (offering a lesser guarantéeamtinuity and support) — which optimises the
treatment of specific issues (e.g. access permisgaidation, etc.) common to each group.

NRT D_INSITU_1:
of NRT
Data unvalidated data
. D_INSITU_2:
isition of
Data

validated data

D_INSITU_3:
isition of

of
researchiEU
project data

Project Data

1

Global NRT
/ forecests

Operational
satellite
missions

Regional
NRT
forecasts

Research
satellite
missions

Regional
reanalyses &
ensemble
hind-casts

D-SAT_3
Production of aerosol

D-SAT_1
Acquisition of
observations from
operational satellite
missions

H Global
:—» production
system
D-SAT_2
Acquisition of agency
products from research
missions
Regional
— production
| system

D-SAT_4
isition of retrieval

G-GHG_1 and G-RG_1

products from research
missions

Figure 6 —In situ and satellite data fetching in support for the glbal and regional clusters of
MACC (excerpts from MACC DoW [1])
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The role of D-FIRE is to assimilate satellite infation on active wild fires, more precisely NRTefir
radiative power (FRP), in order to provide estimaté biomass burning emissions, while D-EMIS
compiles, harmonises and validates other emissata, dncluding anthropogenic emissions (Figure 7).
The resulting data products are used by other gthask services within MACC, but are also made
available to external users (e.qg., fire emissidimeges are used by NASA).

A partial list of current input and validation dageoviders to MACC services can be found in the MAC
document on Data Product Specifications, Extemmarfaces and Validation Means [8].

The organisation of the data input cluster fulfile requirement on access to data sources (S&pas

far as the MACC design is concerned. However, @sdoot guarantee that MACC services are fed with
all desired data. Input data or independent datdet for validation may not be available due to a
number of reasons, including their inexistence. &xample, continued satellite-based real time FRP
observatiorswill be required by the MACC GFAS service for @sntinuation after the operation of the
MODIS instruments is stopped. Renewed collaboratiith operational agencies such as ESA will have
to be implemented into the Input Data Cluster éiy in MACC Il (the MACC quartet will be replaced
in MACC Il by the trio of subprojects OBS, EMI aidR), as well as with new projects (for example
with the NORS FP7 project to optimise the use oAIT ground-based remote sensing validation data).

JRC-IES scientific
GEOLAND community
GOFC-GOLD

G-IDAS

i

active fire emissions

EUMETSAT merged satellite [ | expert knowledge
fire products quality assess-
ment
fire

and FRP
products G-RG

*

(")

NASA

NOAA

G-AER

\ G-GHG

nnnnnnnnn

others ! R-EDA/
R-ENS

(*) information on (**) results from case and
data quality in return sensitivity studies in return

Figure 7 —Tasks of the D-EMIS (left) and D-FIRE (ight) subprojects of MACC (excerpts from
MACC DoW [1])

3.4 Communication with users: a distributed respons ibility

As already mentioned in Section 3.1, the functiohthe outreach cluster were to provide assistance
the services in linking to their users, to respoadoarticular needs of policy makers and to provide
training on product use. These tasks were resgdgtdarried out by the O-INTERFACE, O-POL and O-

2The VIIRS and SLSTR sensors are reported by theSs§ervice leader to offer this capability.
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TRAIN subprojects, in collaboration with all othdACC partners. Part of the requirements relateithéo
relationship with users (Section 2.3) were fulfilley the structure of the outreach cluster.

Provision of standard terms of reference for Mold ah“full” and “light” SLA templates [5];
collection and compilation of user requirements [4]

were responsibilities of the O-INTERFACE subpraject

Setting up and distributingd hoc products for policy makers (supported by two detid user
workshops with national environmental agencies) thagask of O-POL.

Organising user training workshops (one in 2010 @mel in 2011) and scientific technical workshops
(idem) was the responsibility of the O-TRAIN subjpud.

Remaining requirements listed under Section 2.2wevered by two other subprojects.

The MAN subproject, in charge of the project mamagpet and the overview of the system engineering, is
not represented in Figure 4. Among other tasks, Madé responsible for a work package (MAN.3)
including

the inventory of external community requirements [7
the overview of international legislation of releca [7];
the collection and compilation of product specificas [8].

Deliverables of individual services actually alsacluded the writing of product specifications or
documentation. Some services issued very detadiglthtical documents. However, the presentation and
the contents of these were not harmonised — at hein the project scale, but there was someriate
harmonisation, for example among the regional AQ@eliing activity via the “Model Dossiers” [14].
The number of service providers who participatethes MACC overall product specification document
[8] ended up being limited, probably partly duethis overlap, partly to some delay in the work of
MAN.3 in relation to personal circumstances, andtlpaout of lack of established communication
between MAN.3 (not represented in the managemeatdband with no access to the restricted-access
document archive) and the product providers. Tésk will continue and aim at producing a complete
updated document under MACC II.

Finally, matters related to the creation and maimtee of the MACC website belonged to the
responsibilities of the G-IDAS subproject alreadgntioned in Section 3.2, with overview by MAN.3.
This included the provision and update of the pobvdoortfolio and the link to MACC operational
services. A two-page PDF abstract has been defivetithe MACC Product Specifications [8] for each
of the products that provided some input to thisuhoent, in view of making it available for downlaagl
next to the link to the product. At present, theébsite is functional but offers no metadata cataéognd

its dense structure is rather confusing, which nibgsput in relation to the absence of a clear plbotf

still under discussion — it evolved from its initieersion [2] to the current one, provided in AnriexNot

all services appear to be operational or linkedh® central portal yet. These aspects will also be
improved during MACC II.
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3.5 Data and service validation: a mixed approach

In collaboration with MACC partners, MAN.3 estabiési the common MACC Validation Protocol [3],
which provides the general principles to be appliedany service validation, as well as guidelines
specific to different types of data products ofalint situations encountered in MACC. It considers
main stages, or validation areas, in the servidielation process, as summarised in Figure 8, sb tha
application of the protocol should ensure that iremoents listed under Section 2.4 are met, nantngliy t

the following is achieved.

Data and service component validation.
Product validation against a priori specificati¢®ls

Product and service fitness for purpose, throudidation against user requirements [4].

Data and service quality control (QC).

ALGORITHMAHD

DEVELOPMENT

RESEARCH
PARTNERS VALIDATION OF

INDIVIDUALCOMPORENTS

IMPLEMENTATION AND
> OPERATIONALISATION

SYSTEM
DEVELOPERS

OPERATION

CORE
—EIIDORSEMENT USERS

J—— UTILISATION

SERVICE
PROVIDERS

¢ SERVICE UPDATES ‘—I

AND EXTENSIOHN

Figure 8 — Validation of a service lingexcerpt from the MACC Validation Protocol [3])

Conforming to the MACC Validation Protocol wouldsal guarantee consistency throughout the project
and, more largely, throughout the GAS, since tlotqmol top-level guidelines are identical to tho$¢he
GAS downstream service validation protocol estaklisin PASODOBLE [20]. Finally, it would ensure

agreement with applicable international validattendards such as QA4EO [18].
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Beside the collection and compilation of informatian existing (and missing) validation means [Bgre
was no coordinated activity, in MACC, as regards firoduction of harmonised validation reports
(except, as already mentioned, on a sub-projedt¢)scEhorough validation reports have been isswed f
input and output products ([9], [10], [11], [12]héh some technical specification documents include a
detailed chapter on validation ([13], [14], [1516], [17]), but these contributions are not harrsedion

the project scale.

The last requirement listed in Section 2.4 regatas provision of metadata and the quality of the
metadata themselves. There is currently no metadatke! in MACC. As a consequence, there is also no
searchable metadata catalogue. It is foreseenhisatsue will be addressed under MACC II, learong
the work done in this respect in PASODOBLE [25].

MACC being a FP7 project, it is expected to complith the INSPIRE Directive [21] and its
implementing rules, in particular the INSPIRE MetedRegulation [22] and the forthcoming IR on data
specifications for “Atmospheric conditions” and “Merological geographical features”. It was one of
the responsibilities of the MAN.3 WP to interactlwiNSPIRE to help shaping the concepts related to
atmospheric data and services, and in particulaake part to the recent INSPIRE consultation an th
draft Data Specification [23]. Reports on this jauation for MACC and PASODOBLE have been issued
in the framework of PASODOBLE [24]. These reportsderline some pending critical compliance
issues, the solution of which depends on the follpagranted by the INSPIRE drafting team to the
atmospheric community’s requirements.
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4  CONCLUSIONS AND PERSPECTIVES

As a conclusion, the design of the MACC system,ebsential features of which will be continued into
MACC I, was generally well suited to fulfil mostg-level requirements.

Internal synergy between the different partners avasrganic part of the MACC system design.

Access to data sources was secured by an adequigdlgated data interface and pre-processing
component, which may benefit from some regeneratiddACC |l to prompt the collection of new input
data by external partners, or the improvement iy independent data for validation.

Two-way communication with the users took placetigh a number of well adapted mechanisms and
was generally effective, but for some weaknesseg funings will be performed under MACC I
regarding the product portfolio and the central siebstructure, and complete product specificatiitls

be issued. A further step under MACC Il will includhe adoption of a common metadata model that
should be the foundation of a metadata catalogue.

Finally, quality management benefitted from a commuarmonised protocol but no coordinated
validation activity on the scale of the project.eTitemedy will lie in the existence of a WP dedidaie
validation coordination and in a better integratidrcross-cutting subprojects into the project gesi
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6 ABBREVIATIONS, ACRONYMS, NAMES & LINKS

3DVar Three-dimensional variational data assinokatinethod

4DVar Four-dimensional variational data assimilatiethod

AQ Air Quality

AQS Air Quality Service(s)

ARI Aggregate Risk Index

CF Climate and Forecast

CoP Community of Practiceof the GEO, “user-led community of stakeholdemgmnf

providers to the final beneficiaries of EO data anfbrmation, with a common
interest in specific aspects of societal benefits e realized by GEOSS
implementation”

CT™M Chemistry Transport Model(s)

DoWw Description of Work

EC European Commission
http://ec.europa.eu/

EO Earth Observation

ESA European Space Agency

http://www.esa.int/

EU Europe, European, European Union

EUMETSAT European Organisation for the Exploitation of Mataogical Satellites
http://www.eumetsat.int/

FP6 Sixth Framework Programmaf the EC

FP7 Seventh Framework Programmoéthe EC
http://ec.europa.eu/research/fp7/

FRP Fire Radiative Power

GAS GMES Atmospheric Service

GCOS Global Climate Observing System

http://www.wmo.int/pages/prog/gcos/
http://gosic.org/ios/GCOS-main-page.htm
GEMS Global and regional Earth-system (Atmosphere) Moy using Satellite and in-situ
data FP6 project (2005-2009).
http://gems.ecmwf.int/

GEO Group on Earth Observations
http://www.earthobservations.org/
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GEOLAND

GEOLAND2

GEOMon

GEOSS

GFAS

GHG

GMES

GOFC-GOLD

IES

IGACO

IGOS

INSPIRE

IR
JRC

MACC

MACC Il

MODIS

MoU
NASA

Integrated GMES Project on Land Cover and Vegetatti@6 project (2005-2007)
http://www.fp6.gmes-geoland.info/

Integrated GMES Project on Land Cover and Vegetati@7 project (2008-2012)
http://www.gmes-geoland.info/

Global Earth Observation and Monitoring of the Aspbere,FP6 project (2007-
2011)
http://www.geomon.eu/

Global Earth Observation System of Systems
http://www.earthobservations.org/geoss.shtml

Global Fire Assimilation System

Greenhouse Gas(es)

Global Monitoring for Environment and Securifgint initiative of the EC and ESA
for the establishment of a European capacity for EO
http://www.gmes.info/

Global Observation of Forest and Land Cover Dynamic
http://www.fao.org/gtos/gofc-gold/

Institute for Environment and Sustainabil{iRC)
http://ies.jrc.ec.europa.eu/

Integrated Global Atmospheric Chemistry Observatiomheme former 1GOS
Atmospheric Chemistry theme, now replaced by thmdspheric Chemistry GEO
CoP

Integrated Global Observing Strategy
http://www.igospartners.org/

Infrastructure for Spatial Information in the Euregn Community
http://inspire.jrc.ec.europa.eu/

Implementing Rule(s) — in the context of the NRE Directive

Joint Research Cent@&C)
http://ec.europa.eu/dgs/jrc/

Monitoring Atmospheric Composition and ClimateEP7 project (June 2009 —
December 2011)
http://www.gmes-atmosphere.eu/

Monitoring Atmospheric Composition and Climate finte Implementation FP7
project (January 2012 — September 2014)
http://cordis.europa.eu/fetch?CALLER=FP7_PROJ_EN&AON=D&RCN=100851

Moderate Resolution Imaging Spectroradiometer
http://modis.gsfc.nasa.gov/

Memorandum of Understanding

National Aeronautics and Space Administrat{t/SA)
http://www.nasa.gov/
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NDACC

NOAA

NORS

NRT
NWP
O3M SAF

PASODOBLE

PM

PMzio

PMz.5
PROMOTE

QA4EO

QC
Ql
RG
RRR

SAF
SBA
SLA
SLSTR

TPM

Network for the Detection of Atmospheric Compasitidhange
http://www.ndsc.ncep.noaa.gov/

National Oceanic and Atmospheric Administrat{t/SA)
http://www.noaa.qov/

Demonstration Network of Ground-Based Remote Sgi@3liservations in Support of
the GMES Atmospheric ServjdeP7 project (November 2011 — July 2014)

http://cordis.europa.eu/fetch?CALLER=FP7_PROJ_EN&AON=D&DOC=35&CAT=PRO
J&QUERY=013349aa2843:cc7a:2074f88b&RCN=100820

Near-Real Time
Numerical Weather Prediction

EUMETSAT SAF on Ozone and Atmospheric Chemistrytdfiomg
http://o3msatf.fmi.fi/
PROMOTE Air quality Services integrating Observasio Development of Basic
Localised Information for Europd-P7 project (May 2010 — April 2013)
http://www.myair-eu.org/

Particulate Matter
PM of largest dimension 10m or less
PM of largest dimension 2.5n or less (“fine” particles)

Protocol Monitoring for the GMES Service ElemennhAsphereproject supported by
the ESA (July 2006 — December 2009)
http://www.gse-promote.org/

Quiality Assurance Framework for Earth Observation
http://qga4eo.org/

Quiality Control
Quiality Indicator(s)

Reactive Gas(es)

Rolling Requirements ReviewVMO process to compare user requirements for
observations with observing system capabilities
http://www.wmo.int/pages/prog/sat/RRR-and-SOG.html

Satellite Application Facility
Societal Benefit Area(s) — in the context af tBEO
Service Level Agreement(s)

Sea and Land Surface Temperature Radiometastrument to be used on board the

Sentinel 3 A & B satellites from 2012 to about 2020
http://www.wmo.int/pages/prog/sat/Instruments _angsmns/SLSTR.html
http://atsrsensors.org/slstr.htm

Third Party Mission — with respect to ESA dliteeprogrammes
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TWG
uv
UTClI

VIIRS

WMO

WP

Thematic Working Group(s) — in the contextlof INSPIRE data specification
Ultra-Violet

Universal Thermal Climate Index
http://www.utci.org/

Visible Infrared Imager Radiometer Suite
http://www.raytheon.com/capabilities/products/\Viirs

World Meteorological Organization
http://www.wmo.int/

Work Package
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Annex 1 - MACC portfolio

Data
production

temporal
mode

NRT and
forecast

Geo- Sl Delivery Update
graphic parameter Product date frequency
scale category
Global RG NRT analyses and forecasts of global RG Jun 2009 ECMWF
SACADA assimilated NRT global stratospheric ozone Sep 2009 DLR
BASCOE NRT analysis of stratospheric ozone Sep 2009 | Daily IASB
BASCOE NRT analysis of ozone-related species Sep 2010 | Daily IASB
TM3DAM global total ozone monitoring and forecast Sep 2009 KNMI
NRT ozone & NO; data from OMI, SCIAMACHY, GOME & GOME-2 Sep 2009 DLR
MOZART total ozone forecast FzJ
Aerosol NRT analyses and forecasts of global aerosol Jun 2009 ECMWF
SYNAER NRT aerosol data Jun 2009 DLR
ATSR-DV global aerosol Nov 2009 FMI
SEVIRI aerosol data Nov 2009 ICARE
Emissions Global Fire Assimilation System (GFAS) Jun 2009 Daily ECMWF
Solar radiation | RAD-UV - Monitoring and forecasting UV radiation Daily ECMWF
Regional Aerosol Dust NRT regional monitoring and forecast based on satellites & the May 2010 AEMet
Aeronet network
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ATSR-DV NRT aerosol over Europe Jun 2009 FMI
AQ European-scale ensemble hourly AQ analyses of the previous day and Sep 2010 | Daily CNRM
forecast up to 72h ahead
European-scale AQ analysis for every hour of the previous day and Sep 2010 | Daily INERIS
forecast for every hour of the next time period up to 72h ahead by
CHIMERE
European-scale AQ analysis for every hour of the previous day and Sep 2011 | Daily MET.NO
forecast for every hour of the next time period up to 72h ahead by EMEP
European-scale AQ analysis for every hour of the previous day and Sep 2012 | Daily RIUUK
forecast for every hour of the next time period up to 72h ahead by EURAD
European-scale AQ analysis for every hour of the previous day and Sep 2013 | Daily KNMI
forecast for every hour of the next time period up to 72h ahead by LOTOS-
EUROS
European-scale AQ analysis for every hour of the previous day and Sep 2014 | Daily SMHI
forecast for every hour of the next time period up to 72h ahead by MATCH
European-scale AQ analysis for every hour of the previous day and Sep 2015 | Daily CNRM
forecast for every hour of the next time period up to 72h ahead by
MOCAGE
European-scale AQ analysis for every hour of the previous day and FMI
forecast for every hour of the next time period up to 72h ahead by SILAM
Web-oriented warning & information system about health impacts of poor Oct 2011 CHMI
AQ (preoperational)
Origin of forecasted pollution episodes (graphic presentation) Nov 2010 MET.NO
Regional AQ forecasts with source-allocation capabilities (internet-based) Oct 2011 MET.NO
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Delayed Global GHG Reprocessed analyses of global GHG, RG & aerosol Dec 2010 ECMWF
Global CH4 source & sink inversions May 2010 | Every 6 months JRC
Global CO; source & sink inversions May 2010 | Quarterly CEA

May 2011 | Monthly

Stand-alone CO; & CHj retrievals from AIRS & IASI over 2003-2009 Nov 2010 LMD
Stand-alone CO; & CHjy retrievals from AIRS & IASI over 2009-2010 Sep 2011 LMD
Aerosol Reprocessed analyses of global aerosol Dec 2010 ECMWF
Global aerosol source & sink inversions Oct 2011 CEA
Global aerosol climate forcing Oct 2011 UKMET
SYANER aerosol data record Oct 2011 DLR
Emissions Updated inventory of global emissions based on RETRO May 2011 CEA
Biomass burning emissions of carbon & various trace species based on Aug 2011 | Once VUA

observed Burnt Area (BA) for 2010 (GFED3.1)

Regional AQ Library of test cases for AQ emergency scenarios Oct 2011 INERIS
Emissions Updated inventory of European emissions based on RETRO May 2011 CEA
Solar radiation | SOLEMI archive of surface solar irradiance DLR

SoDa surface solar irradiance Armines

RAD-SOLAR DLR
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Reanalysis Global GHG Extension of GEMS global GHG reanalysis to 2009 May 2010 ECMWF
Global GHG new reanalysis over 2003-2010 Oct 2011 ECMWF
RG Extension of GEMS global RG reanalysis to 2009 May 2010 ECMWF
Global RG new reanalysis over 2003-2010 Oct 2011 ECMWF
SACADA assimilated historical global stratospheric ozone Sep 2009 DLR
BASCOE reanalysis of ozone and ozone-related species Sep 2009 Once IASB
TM3DAM global total ozone record Sep 2009 KNMI
Total ozone multi sensor reanalysis
Aerosol Extension of GEMS global aerosol reanalysis to 2009 May 2010 ECMWF
Global aerosol new reanalysis over 2003-2010 Oct 2011 ECMWF
AEROCOM modelled & observational global aerosol comparisons May 2011 | Monthly CEA
Long-term retrospective analysis of dust (DREAM model) & aerosol index Jan 2011 AEMet
(TOMS-OMI) with meningitis epidemics data
Emissions Global fire emission database (GFED) Apr 2010 Once VUA
Regional AQ Ensemble regional AQ reanalysis for Years 2007, 2008 & 2009 (web- Feb 2010 INERIS
based)
Combined Global All Web-based graphical display and supply of data from global MACC Sep 2009 ECMWF
production, monitoring and validation
Regional AQ Toolbox for AQ emergency scenarios (distributed through internet) May 2011 INERIS
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