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Summary of project objectives
(10 lines max)

The aim of the special project was to implement a suite of new stochastic schemes into the ECEARTH coupled climate model, and then begin to evaluate the impact of these schemes on the model
mean state, variability, and further second order diagnostics. The ultimate goal was to introduce a
level of stochasticity into each component: atmosphere, land and ocean, thereby creating a fully
stochastic climate model.

Summary of problems encountered
(If you encountered any problems of a more technical nature, please describe them here. )
No notable technical hurdles were encountered other than those expected from debugging of our own
new code.

Experience with the Special Project framework
(Please let us know about your experience with administrative aspects like the application
procedure, progress reporting etc.)
Our experience with the administrative side of the project was excellent. Both application and
progress reporting was very transparent and straight forwardly handled. Technical support was
outstanding during the entire duration of the project, with swift and thorough communication that was
invaluable at critical moments. Great levels of accommodation was shown on issues to do with
storage of output on tape, allowing our group as a whole to adopt a unified aproach to handling the
large volume of model output. We are overall very happy with our interactions with ECMWF.

Summary of results
(This section should comprise up to 10 pages and can be replaced by a short summary plus an
existing scientific report on the project.)
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During the course of this project, we implemented several new stochastic schemes in EC-Earth. In the
atmosphere, a more flexible version of the already-in-place `SPPT' scheme, dubbed `Independent
SPPT' (or ISPPT) was implemented. In the H-TESSEL land-scheme, a stochastic scheme was added
which perturbs highly uncertain soil parameters in the model. In the ocean, stochasticity was added to
multiple components of the NEMO model used in EC-Earth, including drag processes, ocean mixing
and sea-ice parameters. The impact of all of these schemes have been tested in various contexts
individually, and were found to have a positive impact on multiple areas.
A unified comparison of the impact of these schemes on the mean-state of EC-Earth is included in the
attached scientific report (`Introducing the Probabilistic Earth-System Model'), which includes details
on the new schemes and an evaluation on basic mean quantities, the energy budget, the hydrological
budget and atmospheric circulation.
This scientific report is submitted for publication and therefore is not currently available publicly.
However, the draft paper is available upon request in the meantime (please contact
kristian.strommen@physics.ox.ac.uk).
The results from this special project are already being fed into our calibration of the fully stochastic
EC-Earth, which will be tested in the context of the upcoming PRIMAVERA project.
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Future plans
(Please let us know of any imminent plans regarding a continuation of this research activity, in particular if
they are linked to another/new Special Project.)
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This special project has already been continued under the same name. The goal of the next project is
to use the results of this completed project to more carefully tune the EC-Earth model in its fully
stochastic state, and then evaluate more second-order diagnostic impacts. We aim to in particular
focus on the evaluation of North Atlantic regimes, ENSO and the Asian summer monsoon.
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