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Project main goal 
The main goal of CECILIA is to provide climate change impacts and vulnerability assessment in targeted 
areas of Central and Eastern Europe (CEE). This addresses directly the topic I.3.2 “Climate changes in 
central-eastern Europe” under research area 3.1.3 “Prediction of climatic change and its impacts” in part 
3.1 concerning the “Impact and mechanisms of greenhouse gas emissions and atmospheric pollutants on 
climate, ozone depletion and carbon sinks” within FP6 Sub-Priority Area “1.1.6.3  Global Change and 
Ecosystems”. Our objectives and work plan contribute to the scientific, technical and social and policy 
objectives of this topic area. We target our analysis on selected key areas of specific interest to the region. 
The floods and droughts which occurred in recent summers in the region highlight the importance of the 
hydrologic cycle and water management in Elbe and Danube river catchments in response to the 
occurrence of precipitation extremes. Impacts on agriculture and forestry affecting the economy of 
countries in the region will be studied as well. The 2003 heat wave demonstrated the importance of the 
health impacts of extreme conditions that could also lead to considerable changes in air quality, both 
regionally and in major urban centres. 
The aim of the project is to assess the impact of climate change at the regional to local scale for CEE using 
very high resolution in order to capture the effects of the complex terrain of the region. This goal will be 
achieved mainly using very high resolution RCMs run locally for targeted areas. From the viewpoint of 
climate change scenario production two time slices are planned, for 2020-2050 and 2070-2100. Changes in 
weather patterns and extreme events are addressed within the project as they affect the important sectors 
for the economies and welfare of individual countries in the region. Uncertainties will be evaluated by 
comparing results with those from previous projects (PRUDENCE, ENSEMBLES). The selected 
applications of the CECILIA outputs are supposed toward water resources and management, agriculture, 
forestry, air quality and health. In addition, CECILIA will improve the access of CEE researchers to 
information and facilities for climate change research by providing an efficient use and access to the 
results of previous and ongoing EC projects which the proposed research will benefit greatly from. Thus, 
CECILIA will integrate world leading European expertise in regional climate modelling with high 
resolution impact studies to provide new policy relevant information on climate change and its interactions 
with society at the regional scale. It will also feed into adaptation and mitigation strategies in targeted 
areas.  
 
Key issues 
Emphasis is given to application of regional climate modelling studies at a resolution of 10 km for local 
impact studies in key sectors of the region. Very high resolution simulations over this region are necessary 
due to the presence of complex topography and land use features. Impacts on large urban and industrial 
areas modulated by topographical and land-use effects resolved at the 10 km are investigated. The high 
spatial and temporal resolution of national observational networks and of regional model experiments will 
feed into investigations of consequences for weather extremes in the region. Comparison with the results 
based on statistical downscaling will also be provided. Statistical downscaling methods for verification of 
the regional model results will be developed and applied, and assessments of their use in localization of 
model output for impact studies will be performed. The objectives will be achieved through the following 
tasks: 
• To collect, assess and make available for first local impact studies the scenarios and climate 

simulations produced in previous relevant projects where available. (WP1) 
• To adapt and develop very high resolution RCMs for the region (10 km grid spacing) and perform 

regional time-slice nested runs driven by ERA40 data and by GCMs for selected GHG change 
scenarios. (WP2) 

• To verify the model results, compare RCM and statistical downscaling results, analyze and develop the 
methods for verification, particularly at local scales, to provide the scenarios.  (WP3) 

• To estimate the effect of global climate change on extreme events in the region, including the 
assessment of the added value of high-resolution for the simulation of the relevant processes and 
feedbacks. To evaluate uncertainties in regional projections by comparing results from previous 
projects  (WP4) 



• To assess (using high resolution downscaling results) the impacts of climate change on the 
hydrological cycle and water resources over selected catchments; the effects of climate change on the 
Black Sea (WP5) 

• To study (based on the high resolution downscaling results) the impacts of climate change on 
agriculture and forestry, carbon cycle and selected species  (WP6) 

• To study (based on the high resolution downscaling results) the impacts of climate change on health 
and air quality (photochemistry of air pollution, aerosols)  (WP7) 

 
Expected achievements/impact 
Although the broad response of global climate to increased greenhouse gas concentrations is well 
established, many unknowns remain in the regional details of projections of future climate change. Thus, 
the central internal objectives of CECILIA are to improve regional climate scenarios and their localization 
for climate impacts models, and comparing these results against the results of previous and ongoing 
projects to assess the added value of dynamical downscaling at very fine scales. The general aim of 
CECILIA is to improve Europe's ability to assess the consequences of global climate change at the local 
scale, and on this basis to assist to formulate more precise response strategies and more scientifically based 
negotiating positions. Such an effort will assist in the successful implementation of the FCCC (Framework 
Convention on Climate Change) and the Kyoto Protocol, for the negotiations in the post Kyoto process 
and in regulations to mitigate the possible consequences of climate change as concluded by IPCC. Very 
high resolution and better regional predictions are required to guide long term planning in sectors such as 
agriculture and energy.  
Several key issues connected with climate change have become of interest in recent years, such as the 
occurrence of extremes or effects on air quality, with potentially severe impacts on the quality of life, 
health and safety. The occurrence of these extreme events, in some cases causing loss of human life and 
extensive damages or costs, is affected by the relation between extremes and climate change which can be 
better explored using high resolution climate modelling. Results will allow us to evaluate the vulnerability 
of different sectors in the regions. CECILIA will provide high resolution tools to help anticipate and 
ameliorate the adverse impacts of climate change on humans both at the individual and at the societal 
level. It will help to identify and exploit positive impacts. It will provide demonstrations of the use of these 
tools in important economic, environmental or social sectors where the impacts of climate change are 
likely to be felt. Results of  simulations generated within the project are expected to be available for other 
interested institutes in Europe, with the possibility of use in national projects on climate change impacts 
over the targeted area. 
Climate change represents a major factor affecting the global and European environments. Natural 
ecosystems will become stressed if climatic zones shift at a faster rate than the ecosystems can migrate. 
Changing availability of natural resources such as water supply may adversely affect the sustainability of 
European activites. A more stressed environment will be even more vulnerable to natural hazards. 
CECILIA with high resolution climate simulation can help anticipate and ameliorate the adverse impacts 
on the local environment and natural resources of the targeted regions. It can also provide mitigation 
information to reduce the hazards concerning these important factors. Concerning the environment, 
CECILIA, similarly as the EC project QUANTIFY, will provide a platform for reducing the gap between 
climate change and air quality sciences, putting together traditional aspects of climate change impacts and 
impacts on air quality. 
 This project brings very high resolution localization of climate change scenarios into the targeted areas of 
CEE, with the added value of climate scenarios produced locally. This will provide necessary policy 
relevant information concerning the local adaptation and/or mitigation measures. Moreover, it will provide 
know-how and tools which can be further used for the analysis of the climate change development and 
climate change impacts on different sectors of the society in the target region. With the emphasis on 
former Eastern Block countries the CECILIA project will provide new access and contacts for researchers 
from this area to the European research activities and thus help to bridge existing gaps. An important point 
of innovation consists in the fact that very high resolution climate information will allow application in 
integrated climate change impact studies, which will in turn provide for the first time necessary policy 
relevant information for decision makers and local authorities in the region. 



Major achievements 

In framework of a review of previous available results (PRUDENCE project) first estimates of climate 
change signal for targeted regions were publicised on the scientific meetings and presented to endusers 
(see Fig.1). More detailed analysis as well as the comparison with other results (IPCC 4AR model results) 
are under preparation for publication.  For further high resolution simulations six regional climate models 
covering Czech Republic (two models), Hungary (two models), Romania and Bulgaria have been prepared 
for present day climate simulation as well as climate change scenarios. These models cover a relatively 
small domain, but possess a high horizontal resolution (10 km). This resolution is typical for 
meteorological forecast, but far from the classical resolution in regional climate modeling (50 km). This 
change has implied an adaptation of the models in order to deliver a reasonable climate for present 
conditions. Preparatory work has started defining the lists of variable of interest either for climate change 
signal analysis or impact studies, different kinds of impact models for selected sectors were developed or 
adapted for the high resolution in appropriate regions and calibrated if necessary. 

 
Figure 1. Change of temperature (°C – left column) and precipitation (% - right column)  in 2071-2100 
relative to 1961-1990 in the CECILIA target areas for emission scenarios A2 (bottom panels) and B2 
(upper panels). 

 
Figure 2. Integration domains of individual partners in targeted regions. 


