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Summary 
Objective: 
The goal of EURO4M is to meet the need for timely and reliable monitoring information about 
the state of the climate in Europe. User consultations indicate that a clear need exists for 
long-term data, and particularly also for value-added data products which describe the 
evolution of the physical climate system on a European scale. 
 
Context: 
EURO4M develops regional reanalyses of past weather and user-oriented data products for 
monitoring climate variability and change in Europe. The project addresses the situation of 
fragmentation and scarcity of long-term climate change monitoring information. It does so by 
combining seamlessly the comprehensive data sets from model-based regional reanalyses 
and the Essential Climate Variable (ECV) data sets from satellites and ground-based stations. 
EURO4M will develop the capacity for, and deliver the best possible and most complete 
(gridded) climate change time series and monitoring services covering all of Europe. 
 
 
Reference historical databases: 
New regional reanalyses are produced as part of the project using the state-of-the-art 
regional weather models HIRLAM and NAE. The great benefit of a reanalysis is that it 
provides a complete picture of the atmosphere, covering the whole of the 3-dimensional 
domain, not only of the observed variables, but also of those that are not directly measured. 
In order to further enhance the 12-25 km resolution of the regional reanalyses to the local 
scale, 2-dimensional downscaling is performed using the systems MESAN and SAFRAN. 
These high-resolution analysis systems employ regional variations given by observational 
statistics and physiographic factors such as land-sea mask and orography. This results in 
downscaled gridded climate time series of surface variables at about 5 km resolution. Due to 
computational constraints and input data limitations, the regional reanalyses and downscaled 
data sets typically cover a time period up to 20 years. For climate change applications in risk 
management and science-based adaptation most users need information about longer-term 
changes. In particular, information about climate trends and changing probabilities of high 
impact extremes (such as flooding or heat waves) cannot be derived from relatively short 
reanalyses data sets only. Therefore, the reanalyses will be combined with multi-decadal 
satellite data sets and century scale in situ observations. Long-term gridded climate time 
series based on satellite data and interpolated station observations include the updated and 
extended versions of the monthly GPCC precipitation data set, the monthly CRU temperature,  
recipitation and humidity data set, and the daily ECA&D data sets of multiple ECVs. Within 
EURO4M, the European domain consists of the area 25W-45E and 30N-75N (minimum 
required) or 30W-60E and 30N-85N (desired). 
 
 
Climate Indicator Bulletins (CIBs): 
The reference historical databases enable us to put the observed high-impact weather and 
climate extremes in a long-term historical context. To guide this process, so-called Climate 
Indicator Bulletins (CIBs) are being developed which consist of knowledge abstractions from 
different data sets including associated uncertainty estimates. By integrating the different 
data sources, these bulletins improve the climate change services for society. CIBs will also 
be issued in near-real-time during emerging extreme events. 
 
 
Future GMES service: 
In conclusion, the EURO4M project will extend, in a cost effective manner, European 
capacity to systematically monitor climate variability and change (including extremes) on a 
range of space and time scales. EURO4M will reach out with innovative and integrated data 
products and climate change services to policy-makers, researchers, planners and citizens at 



European, national and local levels. This will directly address the needs of, for instance, the 
European Environment Agency for their environmental assessment reports - and even 
provide online reporting during emerging extreme events. As the primary source of timely, 
targeted and reliable information about the state of the climate in Europe, EURO4M is an 
important building block for GMES. The project will integrate and extend core services 
activities on ECVs, specifically developing the capacity required for state-of-the-art 
useroriented products for monitoring climate change. EURO4M has the potential to evolve 
into a future GMES service on climate change monitoring that is fully complimentary and 
supporting the existing operational services. 
 
 
Year-1 progress: 
 
In year 1, all partners started to work on their tasks. Good progress has been made towards 
the general objectives of the project, and all DoW deliverables have been submitted. In 
particular, existing station-based gridded datasets for Europe (CRU, GPCC, and E-OBS) 
have been further developed, updated and published. Project partners have worked with 
existing data recovery and digitisation activities to improve the ECV databases for the 
European region (linking with the international ACRE initiative and the MEDARE initiative for 
the Mediterranean). In addition, model-based European regional reanalysis capabilities have 
been further developed. First evaluations with some of these systems against in situ 
observations show promising results. A comparison of existing ERAMESAN and SAFRAN 
methods for further downscaling has been completed and work has started to improve the 
input data for the regional reanalyses in the project. With respect to user-oriented information 
and products, the so-called Climate Liaison Team (CLT) has been set up. This team will 
implement a user feedback loop by compiling user requirements for all GEO areas (e.g. 
define the most crucial climatological parameters and how they should be summarized) and 
providing scientific guidance on the best ways to disseminate and use the EURO4M products 
and services. The CLT will further evolve when user feedback is provided to shape the first 
Climate Indicator Bulletin (CIB) which will contain user-oriented information and multipurpose 
climate change products related to European temperature. This CIB is due for Month 24 and 
will serve the full range of climate users and applications sectors in Europe within the wider 
global community. 
 
 
Year-2 progress: 
 
In year 2, significant progress has been made towards the objectives of the project described 
above. Nearly all agreed deliverables have been submitted. Two deliverables are slightly 
delayed (see the table in section 3.3): the regular update of the E-OBS dataset (expected in 
April 2012) and the publication of the first Climate Indicator Bulletin (expected in May 2012). 
Work on further developing, reprocessing and updating some of the well-known gridded 
datasets based on in situ observations has continued. Also, progress has been made with 
satellite ECV datasets for climate change monitoring. Responding to the Year-1 review, the 
cooperation between the partners working on regional observation datasets has been 
intensified in Year 2, in particular for the activities related to recovery, rescue, imaging and 
digitisation of old data. A significant event has been the 4th ACRE Workshop held in 
conjunction with EURO4M and ERA-CLIM at KNMI, De Bilt, The Netherlands in September 
2011. This provided a unique venue for all participants, with overlapping activities and 
interests, to gather together in order to share results, plan interacting activities and to discuss 
future developments. 
There has also been significant progress in further developing the model-based European 
regional reanalysis capabilities. The major technical work of porting the Met Office’s Unified 
Model (UM) to ECMWF and coupling to their ERA global reanalysis has been completed. An 
initial 3 month period during summer 2010 was used to demonstrate the new 4D-Var-based 



reanalysis system, chosen due to a number of significant European weather events that year 
(Russian heat wave, Polish floods, etc). Complementary to this, regional reanalyses for a 
part of the last 20 year period have been produced using the related 3D-Var approach. The 
methodologies for further high resolution downscaling of surface ECVs have been further 
enhanced and tested. Finally, efforts to provide additional observations has progressed, not 
only serving EURO4M but also the related ERA-CLIM project. 
The first EURO4M Climate Indicator Bulletin (CIB) on European temperature has been 
developed, but its publication date has been slightly delayed due to the review of the 
scientific background document (Van der Schrier et al., 2012) and the late availability of 
EOBS v6. This bulletin contains user-oriented information and multi-purpose climate change 
products related to European temperature. A meta user requirements document has been 
written on the basis of several existing user reports, workshops and direct dialogue with key 
users, in particular during the first EURO4M user consultation workshop which was 
organized in Langen, Germany in October 2011. 
As described in more detail in Section 3.2.3 and extensively in the DoW the concerns about 
the data policy related to the baseline input data for EURO4M continue to form a potential 
risk. For the successful implementation of the EURO4M aims we rely partly on the 
cooperation and responsiveness of data holding institutions which are not participating in the 
project. Overall, we remain confident that we can achieve our objectives, as the interest in 
this project from the community of national responsible institutions and their organisations is 
very high. In particular as part of WP1, we have heavily invested in close bilateral links with 
the data providers. On the other hand, very little progress has been made on more liberal 
official data policies of responsible institutions. The official agreement between EUMETNET 
and the EEA GISC project is still pending and no other progress at the European level is 
available. See the Year-1 report for a description of our pragmatic strategy to remedy the 
negative impacts of this situation. The Year-1 report also presents an up-to-date table of the 
baseline datasets which serve as inputs for EURO4M (updated from the DoW). The table 
describes the source, whether the dataset is classified as Earth Observation (satellite) data, 
and the way the consortium has access (including GMES core services and/or ESA data if 
applicable). This information is unchanged for Year-2. 
 
 
Year-3 progress: 
 
In year 3, significant progress has been made towards the objectives of the project described 
above. Most agreed deliverables have been submitted. The only delays are for deliverables 
which are due at Month 36, which is 31 March 2013 (see the table in section 3.3). These 
deliverables are therefore slightly delayed now, but there are no major obstacles for 
delivering soon and no direct consequences for the downstream deliverables exist. The main 
scientific progress in year 3 is summarized below. 
 
The development of improved and extended European datasets based on in situ 
observations and satellite data is well on track with newly digitized data included in European 
archives, updates of European datasets made available to users, new datasets accepted for 
publication, and a preliminary version of the very high resolution gridded precipitation dataset 
for the Alpine region released. All these data products are being made available through 
pointers at the website and in part through WP3. Emphasis in WP1 has turned to further 
analysis and hand over of datasets, in particular for evaluation of the new regional 
reanalyses products developed in WP2. This has lead to increased co-operation between the 
partners in WP1 and WP2. In addition, the new gridded datasets have been used in a large 
scale study on changes in drought since the beginning of the 20th Century. A case study on 
drought in vulnerable regions of Romania has been performed too. Together, the large scale 
and local information on drought will feed into a future CIB, which is currently under 
development. Another important achievement is that improved methods have been 
developed for spatialisation (interpolation) and homogenization (including a refined 



homogenization toolbox for reanalysis data). These methods will lead to improved quality of 
future data products. 
 
Similar to last year, a significant event has been the 5th ACRE Workshop which was held in 
conjunction with the ERA-CLIM project at MF, Toulouse, France, in November 2012. The fact 
that this meeting, organized by two EURO4M participants, followed the full ERA-CLIM 
assembly contributed to the exchange of information between data rescue and data 
digitization activities in both projects. Noteworthy is the strong connection established at this 
and earlier ACRE meetings with the group performing the global reanalysis of the 20th 
Century (20CR) in the U.S. Another significant event has been the EURO4M contribution to 
the 4th WCRP International Conference on Reanalyses which was held in Silver Spring, 
Maryland, USA, in May 2012. 
The model-based European regional reanalysis capabilities have been further developed 
with the state-of-the-art 4D-VAR-based regional reanalysis system now running on the 
ECMWF HPC. A basic version of the system has been run for a two year period (2008/9) as 
an initial trial. During the next year, the full system will be run for the same period. 
Arrangements have been made to archive these data in the ECMWF mars archive. This has 
been made possible with the assistance of ECMWF. It will allow fields to be retrieved via the 
ECMWF web interface to mars. Complementary to this activity, downscaling of more than 10 
years of ERA reanalyses using the HIRLAM 3D-VAR system has been completed now. 
Further runs are ongoing and particular attention is given to making available the data for the 
evaluation periods that overlap the 4D-VAR reanalysis and the new Alpine in situ dataset. 
 
Further high resolution downscaling of surface ECVs has progressed too. An ensemble 
variational formulation (EnsVar) has been developed for the new MESAN-SAFRAN 
downscaling system. It makes use of an ensemble of (possibly down scaled) first guesses to 
describe the background error correlations and incorporates an efficient way to localize the 
correlations in order to obtain a close to full rank approximation of the background error 
correlation matrix. Also, a precipitation analysis based on a two-dimensional univariate 
optimal interpolation (OI) method in the MESCAN system has been implemented and 
validated. 
 
Evaluation and validation of these reanalysis products has started this year with activities on 
comparing Alpine precipitation, precipitation over France, etc. The evaluation considers in 
situ-based data products as well as satellite data. Also, the various reanalysis (which come 
at different resolutions) are compared against each other. Comparison is not limited to the 
model variables only. The performance in terms of impact relevant indices (such as 
maximum rainfall accumulated over 5 day periods) is compared too. The first examples of 
these evaluation activities are exciting, but more integrated results will become available in 
the next year of the project (according to plan).  
 
Identifying effective ways to transfer climate data and knowledge developed in the project to 
outside users, and selecting the best suited targets for this have been great challenges since 
the beginning of the project. However, during the reporting period these issues became 
clearer as more concrete results from the EURO4M project have appeared (including the first 
EURO4M reanalysis data sets). Contacts with users of EURO4M deliverables have been 
strengthened and registration systems have been set up for some products as illustrated in 
Section 3.2.2, WP1.1. For general outreach purposes two video podcasts have been 
prepared. These podcasts provide information on the EURO4M project to the general public 
and (potential) new users. The first EURO4M Climate Indicator Bulletin (CIB) has been 
published and presented on several occasions to different user groups (see the Section 3.2.3, 
Project meetings and outreach for details). The bulletin contains user-oriented information 
and multi-purpose climate change products related to European temperature. It has been 
made using Mediawiki with embedded Web Mapping Services, etc. Work on the technique 
behind the bulletin has continued with an emphasis on the potential for using this technique 



for future dissemination of all data products developed in the project (and in future follow-on 
projects such as UERRA) from a single portal. The technique is promising because it follows 
open standards, is applied in many other projects, and complies with INSPIRE. The software 
will be publicly released (including guidance material and user workshops) in the final year of 
EURO4M (see http://adaguc.knmi.nl/). 
 
As described in last year’s report (see Section 3.2.3) and extensively in the DoW the 
concerns about the data policy related to the baseline input data for EURO4M continued to 
form a potential risk also during this year. These basic data are crucial for the in situ based 
gridded products but also for the success of the reanalyses and the high resolution analyses. 
For the successful implementation of the EURO4M aims we rely partly on the cooperation 
and responsiveness of data holding institutions which are not participating in the project. 
Remember that the Year-1 report presents an up-to-date table of the baseline datasets which 
serve as inputs for EURO4M (updated from the DoW). The table describes the source, 
whether the dataset is classified as Earth Observation (satellite) data, and the way the 
consortium has access (including Copernicus core services and/or ESA data if applicable). 
This information is unchanged for Year-3. Although many additional data have been acquired 
over the past year, very little progress has been made on more liberal official data policies of 
responsible institutions. Illustrative is the fact that we are one year further again, and the 
official agreement between EUMETNET and the EEA GISC project is still pending. An 
example of concrete obstacles encountered during this year is described in Section 3.2.2, 
WP1.3 and relates to the data policies for countries in Northern Africa (which is not very 
different from the policies in most European countries). Overall, we remain confident that we 
can achieve our objectives, as the interest in EURO4M within the community of national 
responsible institutions and their organisations remains very high. But some (including the 
home institutions of EURO4M participants) exercise restraint most likely because of the fact 
that their own role in future climate change services in Europe is uncertain. 
 
 
Year-4 progress: 
 
Observation data set development 
 
The development of improved and extended European data sets based on in situ 
observations and satellite data has been finalized. Newly digitized data has been included in 
European and international archives, updates of European data sets have been made 
available to users, new data sets have been accepted for publication, and the very high 
resolution gridded precipitation data set for the Alpine region has been released. Emphasis in 
WP1 has turned to final analyses and hand over of data sets, in particular for evaluation of 
the new regional reanalyses products developed in WP2. Co-operation between the partners 
in WP1 and WP2 continued. The data have also provided relevant input for the CIBs in WP3. 
 
Reanalysis capabilities 
 
The model-based European regional reanalysis capabilities have been further developed and 
reanalysis datasets have been delivered according to plan. Most data sets have been 
archived in the ECMWF mars archive, which will allow that the fields are retrieved via the 
ECMWF web interface to mars. The results demonstrate that regional reanalysis improves 
representation of variables necessary for climate monitoring. In particular regional reanalysis 
can improve representation of precipitation. High resolution and sophisticated assimilation 
techniques are necessary to best represent high threshold events which cause the greatest 
damage and economic impact. 
 
 
 



Evaluation 
 
Activities by all WP2 partners in the past year have dealt with quantifying uncertainties and 
describing error patterns of the various data sets and gaining insight into the benefit from 
particular methodological developments in their construction. To this end results from the 
regional reanalyses and downscaling data sets were compared to station observations, 
interpolation data sets, satellite data and the global reanalysis (ERA-interim) that was used 
for driving the regional reanalyses. The results from these evaluation activities have been 
summarized in a synthesis report that also points towards some general implications for 
potential users of the new EURO4M data sets. MS was responsible for this synthesis report 
(D2.13). 
 
User involvement and outreach 
 
Identifying effective ways to transfer climate data and knowledge developed in the project to 
outside users, and selecting the best suited targets for this have been great challenges since 
the beginning of the project. In the final year, more concrete results from the EURO4M 
project have appeared (including the EURO4M reanalysis data sets). Contacts with users of 
EURO4M data and information have led to systematic user guides in the form of fact sheets 
for all data sets. The second and third EURO4M Climate Indicator Bulletins (CIB) have been 
published and presented on several occasions to different user groups. The bulletins 
contains user-oriented information and multi-purpose climate change products related to two 
extreme events: Flooding in Central Europe, May/June 2013 and European Drought, 
November 2011. The Mediawiki with embedded Web Mapping Services developed for the 
CIBs has been used for these deliverables. The technique is adequate for future use 
because it follows open standards, is applied in many other projects, and complies with 
INSPIRE. The EURO4M results have been posted on the international www.reanalysis.org 
website which aims at comparison between reanalysis and observational data sets. Finally, 
several papers have been published in or submitted to scientific journals 
 
 
Project consortium: 
EURO4M is a collaborative effort of 9 European partners. The Management Board of the 
EURO4M project is made up of the following persons: Albert Klein Tank (Royal Netherlands 
Meteorological Institute, Coordinator), Dale Barker (Met Office, United Kingdom), Roxana 
Bojariu (National Meteorological Administration, Romania) and Phil Jones (Climatic 
Research, University of East Anglia, United Kingdom). The EU Project Officer is Stijn 
Vermoote (REA, Belgium). The Principle Investigators for the other project partners are: 
Manola Brunet (University Rovira i Virgili, Spain), Christoph Frei (Meteo Swiss, Switzerland), 
Richard Mueller (Deutscher Wetterdienst, Germany), Per Unden (Swedish Meteorological 
and Hydrological Institute, Sweden), and Eric Bazile (Météo France, France). The Advisory 
Board of EURO4M is made up of the following persons: Velina Pendolovska (DG CLIMA, 
Belgium), Andre Jol (EEA, Denmark), and Adrian Simmons (ECMWF, United Kingdom). The 
Project Office at KNMI (The Netherlands), which is responsible for the routine administration 
of the project and the scientific direction, is staffed by Karin van der Schaft, Gé Verver and 
Albert Klein Tank. 
 
 
Project website: 
http://www.euro4m.eu 

http://www.reanalysis.org/

