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In weather and climate predictions, ensemble experiments (i.e. addition of small disturbances to the initial state),
measure the impact of initial conditions uncertainties. The choice of the methodology used to generate the en-
semble plays a key role on the ensemble spread, hence on the predictability assessment as well as the accuracy of
climate prediction. There exists several methods to generate ensemble, for example, mixing different start dates for
the initial state of the atmosphere and of the ocean, applying ensemble Kalman filter-type assimilation methods,
and using linear optimal perturbations. Since the last gives the upper bound of error growth in a linear frame-
work by construction, it is directly useful to assess the lower limit of predictability. In this study we explore the
impact of linear optimal perturbations (the optimality being define in regard to the intensity of the Atlantic merid-
ional overturning circulation - AMOC) on the skill and reliability of the AMOC predictions in a perfect model
configuration.

We used the linear optimal perturbation of the sea surface temperature, computed by using a linear adjoint of
the ocean model NEMO (Sevellec et al., 2008). This perturbation, multiplied by a range of intensity, is applied
to a control simulation of IPSL-CM5A-LR climate model at different starting dates ,to generate a set of perfect
model predictions ensemble. Based on those simulations, the ensemble spread and related potential predictability
of the AMOC is investigated. To evaluate the value of our ensemble set generated through the use of linear optimal
perturbation, we compare it to another ensemble set generated by applying a white noise on sea surface temperature
(Persechino et al., 2012).
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