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EXECUTIVE SUMMARY 

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

This document lists some high-level requirements associated to the project, presents an overview of the 
MACC projected and implemented architecture, and follows 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 Document [4]. 
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1 INTRODUCTION 

Monitoring Atmospheric Composition and Climate (MACC) is the EU FP7 project establishing the core 
global and regional atmospheric environmental service of the Global Monitoring for the Environment and 
Security (GMES) European programme. Its goal is to provide coherent information on atmospheric 
variables in support for European policies and for the benefit of European citizens. 

The purpose of MACC is to build up a range of atmospheric services developing and delivering data 
products identified to meet the demand of targeted users. This implies the processing of a broad variety of 
data from numerous origins and the production of data of varied nature, while handling and delivering 
these products in a coherent fashion. Some requirements are associated to the coordination, 
implementation and operation of a service of that ambition, which must be answered by the project 
structural design. 

The purpose of this document is 

�  to identify such requirements, based on the project objectives and on the main conclusions of the 
MACC Downstream Services and End User Requirements Document ([4], Version 3.0); 

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

�  to provide a broad assessment of the ability of the MACC high-level architectural features and of 
their implementation to meet the listed requirements. 

 

 



 

EU FP7 –  MACC 
Preliminary system 

review 

REF.: 
ISSUE: 
REVISION: 
DATE: 
PAGE: 

FP7-MACC-MAN-3-10 
1 
0 
28.12.2011 
6 of 28 

 

 

2 SYSTEM REQUIREMENTS 

MACC services address a large variety of atmospheric themes (boundary layer, tropospheric and 
stratospheric processes; meteorology and air chemical composition; greenhouse and reactive gases; 
emissions and concentration distributions; airborne particles; solar UV radiation) on both global and 
regional scales. They handle a wide spectrum of input data from diverse origins through a broad range of 
processes (Figure 1). Finally, they deliver data products in different temporal modes (forecast, NRT 
observation or simulation, validated data in delayed mode, reanalysis of historical records over several-
year periods of time) to targeted user communities with a broad spectrum of scientific knowledge (Figure 
2). 

 

Figure 1 – MACC services process a broad variety of input data through 
a large variety of modelling techniques. 

Requirements of different natures are associated to a project of such scale and diversity. Requirements 
overviewed in this document relate to internal synergy; access to data sources; communication with users, 
including a centralised distribution interface providing harmonised documentation; data and service 
quality. 

2.1 Internal synergy 

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

Input needed by MACC services includes data to be ingested into the assimilation or other processing 
schemes as well as independent reference datasets for intermediate and final product validation; 
established consolidated records as well as continuous flows of data produced in near-real time by 
observation station networks or remote sensors on board airborne platforms, including satellites. Data 
transfer requires appropriate infrastructures and access permission issues must be solved where 
appropriate. 

2.3 Communication with users 

MACC services inherited existing users from their GEMS and PROMOTE parents, and built up 
agreements with newcomers, including downstream services such as the regional and local air quality 
services (AQS) developed and run by the PASODOBLE project in the framework of the GMES (Figure 
2). Particular issues posed to the project in this respect include a uniform approach of terms binding 
producers and users (through standard SLA or MoU); adequate two-way information on intended 
applications (user requirements) and available or foreseen data products (product specifications); training 
of more or less inexperienced users (Figure 3). One focus of MACC is also to supply tailor-made 
presentations of products adapted to particular applications, namely environmental policy making. 

 

Figure 2 – MACC users belong to a vast range of communities with various 
scientific expertise, awareness of own needs and ability to assess data 
fitness for purpose. 

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

Finally, services must be made visible, as well as data access, and must benefit from an adequate 
centralised documentation. In order to reach out the wide audience that the GAS is intended to serve, the 
existence of a “one-stop” web portal presenting a consistent façade is desirable. Since the ultimate goal of 
the portal is to provide access to the data, a clear detailed product portfolio should be made available to 
the internet users, as well as a catalogue of the main metadata (see next section), to allow users to get an 
easy overview of available products and their possible applications. 

2.4 Quality 

Data validation – and, more generally, service component validation 

All data, from input to output, through intermediate products, should, as far as possible, be validated – 
that is, should be subjected to rigorous scrutiny to assess their accuracy, i.e. their “closeness to truth”. 
Different numerical indicators will provide insight into data accuracy; some will be used preferentially, 
depending on the data, the instrument, the availability and characteristics of reference data, etc. Flags 
signalling missing or dubious data, or particular conditions applying to their derivation method, may be 
assimilated to quality indicators. Likewise, algorithms and models used in the data processing chain must 
be documented and should be submitted to some validation method such as model result cross-
comparison, sensitivity studies, etc. Data and process validation is actually part of the researchers’ 
everyday life. But it is not straightforward and often depends on the availability of validation means. The 
value of a quality indicator (e.g. the value of the uncertainty) does not necessarily – and will usually not – 
provide an indication about the absolute quality of the product, but about which type of application it is 
suited for: some applications will require a very low uncertainty (i.e. very accurate data), some may cope 
with a relatively large uncertainty. In any case, the provision of quality indicators is the main recurrent 
requirement expressed by users at the occasion of workshops [6], e.g. the GMES User Forum Preparatory 
Workshop1, and the provision of documentation on “methods, models and validation status is a major 
concern of most users of MACC services” ([4], Version 3.0). 

Fitness for purpose 

Datasets which are intended to some given application must then be validated against user requirements. 
Beside data quality indicators, users often expect to be made aware of other characteristics of the data, 
such as their spatial or temporal resolution, which may make the data more or less “fit for purpose”. The 
concept may involve the need of some flexibility to adapt to emerging user requirements. 

Metadata 

In addition to detailed validation reports that must be provided to the users, all the above pieces of 
information should be supplied as “metadata” describing the products. The availability of intelligible 
consistent exhaustive up-to-date metadata is in itself a factor of quality. Even a very accurate and fit-for-

                                                 

1 GMES User Forum Preparatory Workshop, European Commission, Brussels, Belgium, 27 October 2011. 
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purpose dataset will be useless if it is not documented by an adequate metadata set supplied with the data. 
It should also be noted that, in principle, being a FP7 project, MACC has the obligation to comply with 
the INSPIRE Directive [21] and its Implementing Rules, in particular as regards metadata [22]. 

Service quality 

Users have expectations not only regarding the data but also about the way these are delivered. Service 
quality may be related to the frequency, delay and regularity of the delivery, the medium, the availability 
of additional features such as data extraction or format conversion facilities, online visualisation or 
comparison tools, etc. Quality control procedures (automated or not) must also be set up for services in 
operation in order to ensure the regular maintenance of both data and service quality. “Stable and fast 
dynamic FTP access to the data as well as a routinely and timely delivery of regular (daily) products are 
key requirements of all users” ([4], Version 3.0); this is especially true for users such as the GMES 
downstream services, which depend on the sustainability and reliability of MACC data input for their 
own survival. 

Consistency and conformity to international standards and practice 

As the GAS is conceived as a homogeneous entity, it should benefit from some uniform approach of the 
points listed above. Moreover, compliance with existing applicable international standards in use will 
optimise its integration into broader networks (e.g. GMES, GEOSS, INSPIRE) or interaction with parallel 
initiatives. Such standards apply to quality criteria (e.g. QA4EO [18]) as well as to data exchange 
modalities and metadata (e.g. CF Convention [19]). Ensuring quality consistency throughout the GAS, 
conformity to international standards and integration into broader networks implies some centralised 
activity to define top-level quality criteria (i.e. some validation protocol) and coordinate validation 
activities that lead to the issue of validation reports (Figure 3). 

 

Figure 3 – Components of the GAS core and downstream service validation and 
user interaction, taking into account external expertise 
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3 SYSTEM DESIGN 

The MACC system is described in the following sections. A critical analysis of its suitability to the 
requirements enumerated in the previous section and of the success of its implementation in meeting these 
requirements will be developed alongside the description. Although some particular examples may be 
quoted for illustration purposes, it is not aimed here at screening services and assessing their individual 
performances, but at reviewing the top-level architectural features of the project. A summary of the 
analysis outcome is provided in the conclusions (Section 4). 

3.1 Overall architecture 

The tasks of the MACC project are carried out by a number of subprojects grouped in four clusters with 
defined responsibilities (Figure 4). The two core clusters produce data products on the global and regional 
scales respectively, through dedicated services, by processing input data. These are completed by a cluster 
of outreach subprojects devoted to the coordination of relationships with the MACC service users (i.e. 
providing assistance to the services in linking to their users, responding to particular needs of policy 
makers and providing training on product use). A fourth cluster is in charge of fetching and pre-
processing input data for the MACC services; the products developed in this way are also made available 
to external users (see dotted arrows in Figure 4). In addition to the “horizontal” data flow from the outside 
data sources to the outside users through the pre-processing and production chain (left to right arrows in 
Figure 4), a “vertical” data flow (top to bottom arrows in Figure 4) takes place within the project, with the 
global services feeding the AQ regional services with model boundary conditions, and the outreach 
services receiving ad hoc datasets from the previous two clusters. 

 
Figure 4 – Architecture, data flow and products of MACC (excerpt from MACC DoW [1]) 
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Elements of this general structure and their roles are overviewed in more details in the following sections 
but it may already be noted that this overall architecture, with its components based on defined 
functionalities, is readily designed to meet three of the top-level requirements identified in Section 2, 
namely the data flow between services (Requirement 2.1), the supply in input data (Requirement 2.1) and 
the interface with users (Requirement 2.3). 

3.2 Internal synergy of production clusters 

Subprojects dedicated to the production of data for external distribution form the core two clusters. They 
are defined by the type of data they produce or by their particular function, as follows. 

Global service subprojects 

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

G-RG Global reactive gas modeling and validation; trace gas data services. 

G-AER Global aerosol modeling, validation, sources, sinks and climate forcing. 

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

Regional service subprojects 

R-EDA European environmental data assimilation: routine operation and development of data 
assimilation methods for atmospheric chemistry and air quality. 

R-ENS European ensemble air quality analyses and forecasts: routine operation and development of 
models and ensemble methods for air quality forecasting and mapping. 

R-EVA European validated air quality assessments: routine operation and development of operational 
models and ensemble methods for validated air quality assessments. 

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

The concrete expression of collaboration between MACC partners is the data flow from one group to 
another, symbolised by arrows between clusters in Figure 4. Detailed descriptions of all such interactions 
within the project are found in the MACC Description of Work [1]. One of the most emblematic is the 
ensemble of interactions between the four subprojects composing the regional cluster (R-EDA, R-ENS, 
R-EVA and R-RAD) and the other components of MACC, depicted in Figure 5. The input data flow to 
the regional cluster includes the provision of boundary conditions by global subprojects. 
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Figure 5 – Interactions between the subprojects forming 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 tasks of fetching and pre-processing input data (left green 
box in Figure 4): D-INSITU, D-SAT, D-FIRE and D-EMIS. Each of them covers specific activities. 

D-INSITU and D-SAT are in charge of the collection and provision of in situ and satellite data 
respectively (Figure 6). The task is further divided according to the mode of production of the input data: 
NRT versus validated data; direct observations versus retrievals; operational (routine) missions versus 
exploratory missions (offering a lesser guarantee of continuity and support) – which optimises the 
treatment of specific issues (e.g. access permission, validation, etc.) common to each group. 

    
Figure 6 – In situ and satellite data fetching in support for the global and regional clusters of 

MACC (excerpts from MACC DoW [1]) 
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The role of D-FIRE is to assimilate satellite information on active wild fires, more precisely NRT fire 
radiative power (FRP), in order to provide estimates of biomass burning emissions, while D-EMIS 
compiles, harmonises and validates other emission data, including anthropogenic emissions (Figure 7). 
The resulting data products are used by other atmospheric services within MACC, but are also made 
available to external users (e.g., fire emission estimates are used by NASA). 

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

The organisation of the data input cluster fulfils the requirement on access to data sources (Section 2.2) as 
far as the MACC design is concerned. However, it does not guarantee that MACC services are fed with 
all desired data. Input data or independent data needed for validation may not be available due to a 
number of reasons, including their inexistence. For example, continued satellite-based real time FRP 
observations2 will be required by the MACC GFAS service for its continuation after the operation of the 
MODIS instruments is stopped. Renewed collaboration with operational agencies such as ESA will have 
to be implemented into the Input Data Cluster activities in MACC II (the MACC quartet will be replaced 
in MACC II by the trio of subprojects OBS, EMI and FIR), as well as with new projects (for example 
with the NORS FP7 project to optimise the use of NDACC ground-based remote sensing validation data). 

   
Figure 7 – Tasks of the D-EMIS (left) and D-FIRE (right) 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 functions of the outreach cluster were to provide assistance to 
the services in linking to their users, to respond to particular needs of policy makers and to provide 
training on product use. These tasks were respectively carried out by the O-INTERFACE, O-POL and O-

                                                 
2 The VIIRS and SLSTR sensors are reported by the GFAS service leader to offer this capability. 
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TRAIN subprojects, in collaboration with all other MACC partners. Part of the requirements related to the 
relationship with users (Section 2.3) were fulfilled by the structure of the outreach cluster. 

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

were responsibilities of the O-INTERFACE subproject. 

·  Setting up and distributing ad hoc products for policy makers (supported by two dedicated user 
workshops with national environmental agencies) was the task of O-POL. 

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

Remaining requirements listed under Section 2.3 were covered by two other subprojects. 

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

·  the inventory of external community requirements [7]; 
·  the overview of international legislation of relevance [7]; 
·  the collection and compilation of product specifications [8]. 

Deliverables of individual services actually also included the writing of product specifications or 
documentation. Some services issued very detailed technical documents. However, the presentation and 
the contents of these were not harmonised – at least not on the project scale, but there was some internal 
harmonisation, for example among the regional AQ modelling activity via the “Model Dossiers” [14]. 
The number of service providers who participated to the MACC overall product specification document 
[8] ended up being limited, probably partly due to this overlap, partly to some delay in the work of 
MAN.3 in relation to personal circumstances, and partly out of lack of established communication 
between MAN.3 (not represented in the management board and with no access to the restricted-access 
document archive) and the product providers. This task will continue and aim at producing a complete 
updated document under MACC II. 

Finally, matters related to the creation and maintenance of the MACC website belonged to the 
responsibilities of the G-IDAS subproject already mentioned in Section 3.2, with overview by MAN.3. 
This included the provision and update of the product portfolio and the link to MACC operational 
services. A two-page PDF abstract has been derived from the MACC Product Specifications [8] for each 
of the products that provided some input to this document, in view of making it available for downloading 
next to the link to the product. At present, the website is functional but offers no metadata catalogue and 
its dense structure is rather confusing, which must be put in relation to the absence of a clear portfolio, 
still under discussion – it evolved from its initial version [2] to the current one, provided in Annex 1. Not 
all services appear to be operational or linked to the central portal yet. These aspects will also be 
improved during MACC II. 



 

EU FP7 –  MACC 
Preliminary system 

review 

REF.: 
ISSUE: 
REVISION: 
DATE: 
PAGE: 

FP7-MACC-MAN-3-10 
1 
0 
28.12.2011 
15 of 28 

 

 

3.5 Data and service validation: a mixed approach 

In collaboration with MACC partners, MAN.3 established the common MACC Validation Protocol [3], 
which provides the general principles to be applied to any service validation, as well as guidelines 
specific to different types of data products or different situations encountered in MACC. It considers four 
main stages, or validation areas, in the service validation process, as summarised in Figure 8, so that 
application of the protocol should ensure that requirements listed under Section 2.4 are met, namely that 
the following is achieved. 

·  Data and service component validation. 
·  Product validation against a priori specifications [8]. 
·  Product and service fitness for purpose, through validation against user requirements [4]. 
·  Data and service quality control (QC). 

 
Figure 8 – Validation of a service line (excerpt from the MACC Validation Protocol [3]) 

Conforming to the MACC Validation Protocol would also guarantee consistency throughout the project 
and, more largely, throughout the GAS, since the protocol top-level guidelines are identical to those of the 
GAS downstream service validation protocol established in PASODOBLE [20]. Finally, it would ensure 
agreement with applicable international validation standards such as QA4EO [18]. 
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Beside the collection and compilation of information on existing (and missing) validation means [8], there 
was no coordinated activity, in MACC, as regards the production of harmonised validation reports 
(except, as already mentioned, on a sub-project scale). Thorough validation reports have been issued for 
input and output products ([9], [10], [11], [12]) and some technical specification documents include a 
detailed chapter on validation ([13], [14], [15], [16], [17]), but these contributions are not harmonised on 
the project scale. 

The last requirement listed in Section 2.4 regards the provision of metadata and the quality of the 
metadata themselves. There is currently no metadata model in MACC. As a consequence, there is also no 
searchable metadata catalogue. It is foreseen that this issue will be addressed under MACC II, leaning on 
the work done in this respect in PASODOBLE [25]. 

MACC being a FP7 project, it is expected to comply with the INSPIRE Directive [21] and its 
implementing rules, in particular the INSPIRE Metadata Regulation [22] and the forthcoming IR on data 
specifications for “Atmospheric conditions” and “Meteorological geographical features”. It was one of 
the responsibilities of the MAN.3 WP to interact with INSPIRE to help shaping the concepts related to 
atmospheric data and services, and in particular to take part to the recent INSPIRE consultation on the 
draft Data Specification [23]. Reports on this joint action for MACC and PASODOBLE have been issued 
in the framework of PASODOBLE [24]. These reports underline some pending critical compliance 
issues, the solution of which depends on the follow-up granted by the INSPIRE drafting team to the 
atmospheric community’s requirements. 

 

 



 

EU FP7 –  MACC 
Preliminary system 

review 

REF.: 
ISSUE: 
REVISION: 
DATE: 
PAGE: 

FP7-MACC-MAN-3-10 
1 
0 
28.12.2011 
17 of 28 

 

 

4 CONCLUSIONS AND PERSPECTIVES 

As a conclusion, the design of the MACC system, the essential features of which will be continued into 
MACC II, was generally well suited to fulfil most top-level requirements. 

Internal synergy between the different partners was an organic part of the MACC system design. 

Access to data sources was secured by an adequately dedicated data interface and pre-processing 
component, which may benefit from some regeneration in MACC II to prompt the collection of new input 
data by external partners, or the improvement of existing independent data for validation. 

Two-way communication with the users took place through a number of well adapted mechanisms and 
was generally effective, but for some weaknesses: fine tunings will be performed under MACC II 
regarding the product portfolio and the central website structure, and complete product specifications will 
be issued. A further step under MACC II will include the adoption of a common metadata model that 
should be the foundation of a metadata catalogue. 

Finally, quality management benefitted from a common harmonised protocol but no coordinated 
validation activity on the scale of the project. The remedy will lie in the existence of a WP dedicated to 
validation coordination and in a better integration of cross-cutting subprojects into the project design. 
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6 ABBREVIATIONS, ACRONYMS, NAMES & LINKS 

3DVar Three-dimensional variational data assimilation method 

4DVar Four-dimensional variational data assimilation method 

AQ Air Quality 

AQS Air Quality Service(s) 

ARI Aggregate Risk Index 

CF Climate and Forecast 

CoP Community of Practice of the GEO, “user-led community of stakeholders, from 
providers to the final beneficiaries of EO data and information, with a common 
interest in specific aspects of societal benefits to be realized by GEOSS 
implementation” 

CTM Chemistry Transport Model(s) 

DoW 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 Meteorological Satellites 
 �  http://www.eumetsat.int/ 

FP6 Sixth Framework Programme of the EC 

FP7 Seventh Framework Programme of the 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) Monitoring 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 Integrated GMES Project on Land Cover and Vegetation, FP6 project (2005-2007) 
 �  http://www.fp6.gmes-geoland.info/ 

GEOLAND2 Integrated GMES Project on Land Cover and Vegetation, FP7 project (2008-2012) 
 �  http://www.gmes-geoland.info/ 

GEOMon Global Earth Observation and Monitoring of the Atmosphere, FP6 project (2007-
2011) 

 �  http://www.geomon.eu/ 

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

GFAS Global Fire Assimilation System 

GHG Greenhouse Gas(es) 

GMES Global Monitoring for Environment and Security, joint initiative of the EC and ESA 
for the establishment of a European capacity for EO 

 �  http://www.gmes.info/ 

GOFC-GOLD Global Observation of Forest and Land Cover Dynamics 
 �  http://www.fao.org/gtos/gofc-gold/ 

IES Institute for Environment and Sustainability (JRC) 
 �  http://ies.jrc.ec.europa.eu/ 

IGACO Integrated Global Atmospheric Chemistry Observations Theme, former IGOS 
Atmospheric Chemistry theme, now replaced by the Atmospheric Chemistry GEO 
CoP 

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

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

IR Implementing Rule(s) – in the context of the INSPIRE Directive 

JRC Joint Research Centre (EC) 
 �  http://ec.europa.eu/dgs/jrc/ 

MACC Monitoring Atmospheric Composition and Climate, FP7 project (June 2009 – 
December 2011) 

 �  http://www.gmes-atmosphere.eu/ 

MACC II Monitoring Atmospheric Composition and Climate Interim Implementation, FP7 
project (January 2012 – September 2014) 

 �  http://cordis.europa.eu/fetch?CALLER=FP7_PROJ_EN&ACTION=D&RCN=100851 

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

MoU Memorandum of Understanding 

NASA National Aeronautics and Space Administration (USA) 
 �  http://www.nasa.gov/ 
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NDACC Network for the Detection of Atmospheric Composition Change 
 �  http://www.ndsc.ncep.noaa.gov/ 

NOAA National Oceanic and Atmospheric Administration (USA) 
 �  http://www.noaa.gov/ 

NORS Demonstration Network of Ground-Based Remote Sensing Observations in Support of 
the GMES Atmospheric Service, FP7 project (November 2011 – July 2014) 

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

NRT Near-Real Time 

NWP Numerical Weather Prediction 

O3M SAF EUMETSAT SAF on Ozone and Atmospheric Chemistry Monitoring 
 �  http://o3msaf.fmi.fi/ 

PASODOBLE PROMOTE Air quality Services integrating Observations - Development of Basic 
Localised Information for Europe, FP7 project (May 2010 – April 2013) 

 �  http://www.myair-eu.org/ 

PM Particulate Matter 

PM10 PM of largest dimension 10 � m or less 

PM2.5 PM of largest dimension 2.5 � m or less (“fine” particles) 

PROMOTE Protocol Monitoring for the GMES Service Element Atmosphere, project supported by 
the ESA (July 2006 – December 2009) 

 �  http://www.gse-promote.org/ 

QA4EO Quality Assurance Framework for Earth Observation 
 �  http://qa4eo.org/ 

QC Quality Control 

QI Quality Indicator(s) 

RG Reactive Gas(es) 

RRR Rolling Requirements Review, WMO process to compare user requirements for 
observations with observing system capabilities 

 �  http://www.wmo.int/pages/prog/sat/RRR-and-SOG.html 

SAF Satellite Application Facility 

SBA Societal Benefit Area(s) – in the context of the GEO 

SLA Service Level Agreement(s) 

SLSTR Sea and Land Surface Temperature Radiometer – instrument to be used on board the 
Sentinel 3 A & B satellites from 2012 to about 2020 

 �  http://www.wmo.int/pages/prog/sat/Instruments_and_missions/SLSTR.html 
 �  http://atsrsensors.org/slstr.htm 

TPM Third Party Mission – with respect to ESA satellite programmes 
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TWG Thematic Working Group(s) – in the context of the INSPIRE data specification 

UV Ultra-Violet 

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

VIIRS Visible Infrared Imager Radiometer Suite 
 �  http://www.raytheon.com/capabilities/products/viirs/ 

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

WP Work Package 
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Annex 1 - MACC portfolio 

Data 
production 
temporal 

mode 

Geo-
graphic 

scale 

Physical 
parameter 
category 

Product Delivery 
date 

Update 
frequency 

Lead 
pro- 
vider 

NRT and 
forecast 

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 & NO2 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 
Aeronet network 

May 2010   AEMet 
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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 
forecast up to 72h ahead 

Sep 2010 Daily CNRM 

European-scale AQ analysis for every hour of the previous day and 
forecast for every hour of the next time period up to 72h ahead by 
CHIMERE 

Sep 2010 Daily INERIS 

European-scale AQ analysis for every hour of the previous day and 
forecast for every hour of the next time period up to 72h ahead by EMEP 

Sep 2011 Daily MET.NO 

European-scale AQ analysis for every hour of the previous day and 
forecast for every hour of the next time period up to 72h ahead by EURAD 

Sep 2012 Daily RIUUK 

European-scale AQ analysis for every hour of the previous day and 
forecast for every hour of the next time period up to 72h ahead by LOTOS-
EUROS 

Sep 2013 Daily KNMI 

European-scale AQ analysis for every hour of the previous day and 
forecast for every hour of the next time period up to 72h ahead by MATCH 

Sep 2014 Daily SMHI 

European-scale AQ analysis for every hour of the previous day and 
forecast for every hour of the next time period up to 72h ahead by 
MOCAGE 

Sep 2015 Daily CNRM 

European-scale AQ analysis for every hour of the previous day and 
forecast for every hour of the next time period up to 72h ahead by SILAM 

  FMI 

Web-oriented warning & information system about health impacts of poor 
AQ (preoperational) 

Oct 2011   CHMI 

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 CO2 source & sink inversions 

  

May 2010 Quarterly CEA 

  
May 2011 Monthly 

Stand-alone CO2 & CH4 retrievals from AIRS & IASI over 2003-2009 Nov 2010   LMD 

Stand-alone CO2 & CH4 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 
observed Burnt Area (BA) for 2010 (GFED3.1) 

Aug 2011 Once VUA 

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 
(TOMS-OMI) with meningitis epidemics data 

Jan 2011   AEMet 

Emissions Global fire emission database (GFED) Apr 2010 Once VUA 

Regional AQ Ensemble regional AQ reanalysis for Years 2007, 2008 & 2009 (web-
based) 

Feb 2010   INERIS 

Combined Global All Web-based graphical display and supply of data from global MACC 
production, monitoring and validation 

Sep 2009   ECMWF 

Regional AQ Toolbox for AQ emergency scenarios (distributed through internet) May 2011   INERIS 
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