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The EC-Earth consortium

The EC-Earth consortium gathers 19 research institutions
from 10 European countries to collaborate in the develop-
ment of a new Earth System Model. The goal of EC-Earth is to
build a fully coupled Atmosphere-Ocean-Land-Biosphere
model, usable from seasonal to decadal climate prediction
and climate projections. The proposed Earth System Model
builds upon the European Centre for Medium Range Weather
Forecasting’s (ECMWF) world leading modeling technology,
and aims to implement the emerging concept of Seamless

Prediction.

Challenges

Climate change has turned into one of the most relevant
environmental concerns. It threatens ecosystems and
human societies. However, its impact on the economy and
our living standards depends largely on our ability to antici-
pate its effects and take appropriate action. We are not at the
point of fully understanding the climate change processes.
How fast will it happen, what will be the transient response
in terms of climate variability and extremes? Information on
development of future weather phenomena is of vital impor-

tance to direct climate adaptation measures.

The IPCC (2007) has compiled a vast amount of scientific
studies mostly focused on late 21st century climate scena-
rios. By large, those models used a low-resolution approach,
unable to capture important atmospheric and ocean
features, such as storm-track dynamics. On the other hand,
most models used prescribed carbon cycles, static vegeta-
tion and oversimplified chemistry. While it is clear that
currently available climate models have been a tremendous
scientific success by being able to replicate the recent
climate evolution, we are all aware of the need for a new
generation of Earth System Models, in particular suited for
delivering climate information that can be used for regional

applications and developing new climate adaptation strategies.
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Objectives

The next round of IPCC simulations will address both
long-term centennial to millennial climate change, looking
in particular for polar ice cap and sea level dynamics, and
climate evolution in the next decades. The latter will require
higher resolution, validated storm-track statistics, and
innovative data assimilation techniques. Unlike very long
term climate simulations, multi-decadal runs are sensitive
to the Earth’s initial state, especially in what concerns the
ocean circulation, which varies slowly in these timescales.
The EC-Earth project relies on know-how that was developed
at ECMWEF for seasonal forecasts, which shares many of the
requirements of decadal prediction. Furthermore, the seaso-
nal forecast system offers a well established validation tool
for model development. More importantly, the ensemble
forecast system developed at ECMWF is the basis of the
assessment of uncertainty in climate simulations. It is
expected that the parallel development of the seasonal
forecast system at ECMWF and of EC-Earth tools will be
mutually beneficial, leading to better forecast products for a

growing number of users.

Partnerships

Climate change is a global process, but its impacts on
ecosystems and societies are local. Most EC-Earth partici-
pants will also be working on the downscaling of climate
forecasts to their region and will seek cooperation with a
broad scientific and societal community of researchers and
stakeholders. Economical sectors closely dependent on
climate, such as Energy, Insurance, Water, Coastal and
Environment Management, Forest, Agriculture, and
Fisheries, will gain from interactions with the climate
modeling community. At the same time, climate modelers
need to interact with those stakeholders to understand
their requirements and to develop the tools that may
answer them.
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