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change projections do not. The relative importance of the
initial conditions in climate prediction is supposed to vary
with the time scale, and has been assumed to be a contin-
uous function that decreases with forecast time, becoming
negligible after several decades [Hawkins and Sutton, 2009].
It has been shown that there is skill beyond the first forecast
year and that the quality of the information about the initial
state can improve the climate forecasts in different regions
[Doblas-Reyes et al., 2013].
This work aims at comparing the predictive skill for the near
surface temperature and precipitation of an experiment ini-
tialized with observed data and one with no initialization,
both experiment accounting for the variable radiative forc-
ing. The reader has to distinguish that this is not a pre-
dictability study in the sense of Hawkins and Sutton [2009]
but instead is an analysis of the actual predictive skill. The
following objectives have been addressed:

• the spatial and time scales at which maximum skill is
found

• a quantification of the skill improvement provided by
the initialization

Section 2 presents the details of the data and the method
implemented. Section 3 shows the results for near surface
temperature and precipitation and section 4 aims at draw-
ing the conclusions and suggests open issues that could lead
to further work.

2. Data and method

The decadal hindcasts employed are from the perturbed-
parameter ensemble of the MetOffice Decadal Prediction
System (DePreSys
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considered for the precipitation and it has been arbitrarily
chosen a 3 × 3 grid points corresponding to approximately
1250Km×1650km. The degrees of freedom for each spatial
averaging g are then calculated as:

DOFg = indepsd · min
(nlat · nlon

5 · 5
, nlatg · nlong

)

where indepsd is the number of independent start dates, nlat
and nlon are the number of grid points in the original grid,
and nlatg and nlong are the number of grid points for the
degree of spatial averaging g. For precipitation this quan-
tity is multiplied by the proportion of land data, as there is
precipitation observational data available only over land.

3. Results
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initialization actually corrects the sign of the NoAssim cor-
relation. Moreover the correlation is significantly different
at 90% level for accumulations of up to 40 forecast months,
which explains the results found for the TRO in figure 1.
The results described above are consistent across the dif-
ferent model version used. Figure S4 of the supplementary
material shows the skill in the global domain for each in-
dividual version of the forecast system. When using the
linear trend of the global-mean temperature as a proxy for
the climate sensitivity, it was found that when the trend is
stronger the NoAssim experiment (first column figure S4)
has a larger skill at all spatial and temporal scales. More-
over, the Assim panels (second column figure S4) show that
the impact of initialization is stronger when the trend is
weaker. The model versions in figure S4 are ranked follow-
ing the climate sensitivity estimates shown in figure S5, from
the model version with higher climate sensitivity to the one
with the lowest.
The NoAssim precipitation (first column figure 3) has neg-
ative correlation with the CRU data in the global domain
(figure 3a) and the Tropical band (figure 3g). Some positive
skill is found in the NH (figure 3d) at large-scale averaging
and full forecast time accumulation. from the study as we
use land only data. The correlation with CRU of the ini-
tialized experiment displays significantly positive skill (con-
fidence level of 90%) in every domain (second column figure
3) for an accumulation of up to 20 forecast months. The
maximum skill is found in the Tropics (figure 3h) for an ac-
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Figure 1: Correlation of Assim and NoAssim near-surface temperature with GHCN and ERSST data

depending on the forecast time and the spatial averages. a), b) c) illustrates the global domain of

respectively Assim and NoAssim experiments and their difference. Analogously d), e), f) the Northern

Hemisphere domain, g), h), i) the the Southern Hemisphere and l), m), n) the Tropical band. Note

that the colour bar for the third column is different from the others. The x axis indicates the number

of consecutive months included in the average (from 1 up to the whole forecast period). The y

axis represents the meridional extent of the spatial average at which the variances and the covariances

between model and observations are computed. From those values the area average has been computed.

The correlation has been calculated from the area average of the variances and covariances. The one-

tailed student t-test has been computed and the black dotted, dashed and solid contours are respectively

the p-value 0.01, 0.05 and 0.1. Details on the computation of the number of degrees of freedom in the

text.
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 a)                                                 b) 
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Figure 2: Anomaly time series of Assim and NoAssim near-surface temperature with GHCN and

ERSST in the global domain (a,b) and tropical band (c,d). Fgure 2a shows the time series of the first

forecast month with a spatial average over the whole global domain, 2b is the anomalies timeseries

of all the forecast-months average over the whole global domain. In solid black the reference data.

Assim ensemble mean anomalies are is solid red while the Assim ensemble members in dotted red.

Analogously the NoAssim ensemble mean anomalies are in solid blue and the NoAssim ensemble

members in dotted blue. Figure 2c and 2d are the same as figure 2a and 2b but in tropical band. The

year in the abscissa corresponds to the start date of each individual hindcast. Note that the legend

indicates the correlation of Assim with the reference data and the correlation of NoAssim with the

reference data. In panels 2a and 2c the correlation between the observed Niño3.4 SST index with the

tropically averaged reference data is also shown.
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