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MACC-III is the precursor of the Copernicus 

Atmosphere Monitoring Service and it‘s the fourth in 

a series of FP6, FP7 and Horizon 2020 EU R&D 

projects (since 2005). 

The main aim of the series of projects was to develop 

pre-operational services in the wider field of  

atmospheric composition, which meet the needs of 

users.

It is coordinated by ECMWF and the consortium 

comprises 36 partners from 13 countries. 
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From EO to policy-relevant 

products

2010

2011

Over 60 EO 
instruments are 
assimilated in the 
global system

Policy-relevant (here health indicator for ozone) 
products are delivered. They are “maps with no 
gaps”, which observations alone don’t provide and 
are essential to assess impacts.

Boundary conditions feed an 
ensemble of high-resolution European 

AQ systems (in order to assess 
uncertainties)

More data are assimilated 
(in particular hourly 
surface AQ concentrated 
by EEA/EIONET)
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Radiation and 
ozone layer

Surface fluxes: 
greenhouse gases, 
fires, emissions 
(GFAS, MACCity, 
MACC/TNO)

Global 
atmospheric 
composition

http://atmosphere.copernicus.eu

European Air 
Quality
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Users

Power users - routine use of MACC-III products 
as part of time-critical activities (limited area 
AQ modellers, satellite agencies, companies 
producing public AQ and UVI forecasts, air 
quality apps devs, support for solar energy 
sector ...). 

Main products categories Users

Global NRT Analyses & Forecasts 150 daily users

Regional NRT Analyses & Forecasts 125 daily users

MACC Global Reanalysis 2003-2012 1600 registered users
Solar Radiation 110 users, ~20000 requests/yr
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Copernicus Atmosphere Monitoring Service
• Operational delivery of atmospheric composition services
• Global and European regional scale
• Initial period from 2015 – 2020
• ECMWF is in charge of implementation
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in total 68 products and services

http://atmosphere.copernicus.eu/about/MACCII_Product_and_Service_Specification_20140722.pdf
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Anticipating questions from potential users ...
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What products and 
services can I get from 
MACC?

Where to get information 
about  the quality of a 
product?

How can I access the data? 
Where can I find a service?

Is a product suitable for 
operational usage?

What am I allowed to do 
with the data?

How can I read and 
interpret the data? How 
can I use a service? 

it depends

it depends it depends

it depends

© Copyright Showeet.com

single entry point

single data licence
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Diversity of data producers, number of data 
formats, large variability of dataset 
volumes, existing data serving methods
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MACC product catalogue

• Start small: comprehensive and up-to-
date inventory

• 150 individual products and services 
accompanied with description, 
geographical and temporal coverage
and links to access the data, to data 
browsing page, documentation, 
validation reports, contact points ...

• Able to export INSPIRE and WMO Core 
compliant meta data

• Will be used as a source for Catalogue 
Service for the Web (CSW)
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http://atmosphere.copernicus.eu/catalogue
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Validation activities
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Product 
catalogue

FTP 
servers

WCS 
servers

WMS 
servers

Other
API 

services

ECMWF 
data 

servers

ECPDS

service

Distributed data access
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Two examples of delivery systems for the MACC 
global datasets: 

1. ECMWF data servers

2. ECPDS data delivery
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Delivering global model results

• Hosting the global near-real-time and the reanalysis 
dataset

• Very capable of serving big volumes of data

• Services build on top of existing and upcoming ECMWF 
systems

• Most of the data is archived in MARS

• Data volumes: reanalysis 50 GB/day , 22 TB in total, 
NRT dataset 200 GB/day,  2.5 years, 24 TB

• Not best suitable for data browsing and occasional / 
light-weight data usage
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ecCharts components

Highly available end-to-end service is achieved by:
• Load balancing
• Distributed architecture
• Virtualization
• Service Oriented Architecture (SOA)

DataSOA

servicesBackend 
Frontend
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ECMWF data servers

• Frontend : JQuery & AJAX based web application
• Backend : Django web framework
• Catalogue of products & User preferences: MongoDB 

collections of JSON documents
• Distributed Object Caching: Memcached
• SOA components : Bespoke python based framework (with 

twisted)
• SOA services:  mostly in Python and C.
• Data : From MARS (Retrieve to ingest on ecCharts data 

clusters)
• Data cluster : Data replicated on standard Unix file system.
• Data access: Based on MARS language
• Data related operations : GRIB API
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ECPDS data service

• Serves NRT global, global BC and NRT GFAS data 
streams

• FTP-push and –pull service
• suitable for large data transfers
• 24/7 monitored and supported
• High availability
• Load balance
• Per-dataset, per-user quotas
• Scalable
• User Account Management
• Monitoring Facilities
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Successes

• Large and growing user 
base, in general high level 
of user satisfaction

• Multi-purpose catalogue: 
data discovery, MD export, 
portfolio documents, CSW

• Manage to remain flexible 
when dealing with a 
diverse set of datasets and 
user requirements

• Use of JIRA issue tracking 
system
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Some lessons

• Prescribe (and police) format specification 
and provide data format validators. 
Distribute sample code if you want to be 
certain

• Provide better subsetting services to 
reduce volume of data that needs to be 
transferred (subareas, timeseries, vertical 
profiles ...)

• Value (and headache) of experimental 
datasets

• Exposing catalogue to web crawlers
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Website:

http://atmosphere.copernicus.eu

Contact:

info@copernicus-atmosphere.eu


