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Summary of project objectives

(10 lines max)

This is a three-year project, which aims to investigate the sensitivity of multi-year forecasts to model
resolution. During the first project year it is planned to assess the sensitivity to the atmospheric model
resolution. In the following project years, depending on the results of the experiments carried out
during the first year, we will assess (or not) the sensitivity to the ocean model resolution. Such
sensitivity will be assessed by a set of integrations with suitable versions of the ECMWF coupled
system (including the Sea-Ice interactive module LIM2) where ocean resolution is kept at the standard
~17 or increased to ~0.25°, while atmospheric resolution is increased from T255 (~80 km) to T511
(~40km).

Summary of problems encountered (if any)

(20 lines max)

Since the main objective of this project is to investigate the sensitivity of multi-year forecasts to
model resolution, it is important to use the same ECMWF model cycle for all the integrations
planned. During the year 2014 ECMWEF has been changing its main super-computing platforms,
passing from IBM Power7 technology to CRAY XC30 systems. This major computer change
involves the migration of the model cycles to the new architecture. However, only few model cycles
will be migrated: those used for the operational forecasts at ECMWF and some other model cycles in
development. For this special project we cannot use an operational cycle because there is no
operational cycle running in forecast mode with the Sea-Ice module LIM2. After discussions with
staff in the Predictability Division, it was decided that the most suitable model cycle to carry out the
proposed experiments that will be migrated in the CRAY platform is Cycle 40R1. The control
integrations (T255-ORCA1) with the cycle 40R1 are currently running on the IBM platform.
However, due to the difficulties encountered at ECMWF in the migration of the operational cycles to
the CRAY system, it is now not clear yet whether Cycle 40R1 (in the coupled model configuration for
extended seasonal integrations which is used for these experiments) will be supported in the CRAY
computer. If this is not going to happen, we might need to repeat the on-going control integrations
with a different cycle, which will be migrated on the CRAY (possibly 40R3). This eventuality should
affect only marginally the computer time request for the project.

Summary of results of the current year (from July of previous year to June of current
year)

The project start date is the 1% of January 2014.

During the first year project we planned to carry out three experiments:

1) The first experiment (CTL 10-3-5) consists of a control series of hindcasts with the
atmospheric model integrated at T255 (~80km) with 91 levels in vertical (this is the current
resolution of the ECMWF System4 coupled model for seasonal predictions). The ocean resolution
is the standard NEMO-ORCAL1 (~1°). It was planned to consider 10 starting dates and perform 3-
year long hindcasts with 5 ensemble members.

2) The set up of the second experiment is the same as the first one, but the atmospheric
component of the coupled system is integrated at TS11L91 (HRA 10-3-5)

3) In the third experiment we planned to consider a complete high-resolution coupled system.
The atmospheric component is integrated at TS11L91 and the resolution of the ocean model is
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increased to the configuration ORCAO025 (0.25°). The number of vertical levels will be kept the
same. In this configuration it was planned to repeat the same hindcasts as in 1) and 2), but, due to
the considerable computer time required by coupled high resolution integrations, we will run only 1
ensemble member (HRCTL 10-3-1 experiment).

Experiment 1) has been set up and is running. Experiment 2) and 3) should run in the second half of
the year.

For experiment 1) we used IFS cycle 40R1 (which should be also available in the new CRAY
super-computer) integrated at T255 with 91 levels in vertical. The ocean resolution is the standard
NEMO-ORCA1 (~17). We considered 10 starting dates and we are performing 3-year long
hindcasts with 5 ensemble members. Specifically we chose to run the model every second year
starting the 1% of November 1990 until the 1% of November 2008.

The model is initialised using the ECMWF NEMOVAR reanalysis dataset (Balmaseda et al. 2012).
The ten starting dates have been chosen in the late period of the observed record (1990-2010) to
investigate the ability of the model to reproduce the warming slow-down in the period 2000-2010
(Meehl et al. 2011, Guemas et al. 2013) and to take advantage of the ARGO observing system in
the reanalysis.

These control integrations should be completed by the first week of July.
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List of publications/reports from the project with complete references

None — The experiments are still running.

Summary of plans for the continuation of the project
(10 lines max)
We plan to run experiments 2) and 3) by the end of the year.
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