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Forecast Summary

The North Atlantic Oscillation is forecast to be slightly above-norm during the
coming winter (1st December 2008 - 28th February 2009).

The North Atlantic Oscillation (NAO) is the dominant influence on winter climate variability
over the North Atlantic, Europe and eastern North America. Our NAO forecast for winter
2008/9 indicates a slightly above-norm NAO. Historically such an NAO would give rise to
slightly above-norm temperature and to near-norm windspeed and precipitation over
Northwest Europe. The forecast spans the period from 1st December 2008 to the 28th
February 2009. The prediction is made using an ensemble of two separate forecasts made with
prior June/July northern hemisphere subpolar surface air temperatures and prior June/July
northern hemisphere snow cover (Saunders et al., 2003; Fletcher and Saunders, 2006;
Saunders and Lea, 2006). This multi-model anticipates whether the winter NAO will be above
or below median - for a range of NAO indices - in 67%-75% of the winters during the 1972/3-
2007/8 period of reliable snow cover monitoring. Deterministic and tercile probability
forecasts for three leading NAO indices for winter 2008/9 are given below.

1. Winter 2008/9 NAO Forecast

NAO Index Climate Norm + SD Forecast + FE Hindcast Skill (%)
(1972/3 - 2007/8) 2008/9 (1972/3 - 2007/8)
NAO Index 1 0.61 +1.31 0.95 +1.03 39
NAO Index 2 0.29 +£0.63 0.59 +0.54 27
NAO Index 3 038+1.14 091 +£0.94 32

NAO Index 1 is forecast to be above average to 41% probability, near-average to 40%
probability and below average to 19% probability (see Figure 1). NAO Index 2 is forecast to
be above average to 52% probability, near-average to 34% probability and below average to
14% probability. NAO Index 3 is forecast to be above average to 52% probability, near-
average to 34% probability and below average to 14% probability.

Key: NAO Index 1 = Mean sea level pressure difference between Iceland and Gibralter compiled

by the Climate Research Unit (http://www.cru.uea.ac.uk/cru/data/nao.htm).

NAO teleconnection index from the US Climate Prediction Center

(http://www.cpc.ncep.noaa.gov/products/precip/CWlink/pna/nao_index.html).

NAO Index 3 = Leading principal component of North Atlantic (20°N-70°N, 40°E-90°W)
mean sea level pressure compiled by Dr Jim Hurrell (http://www.cgd.ucar.edu/
cas/jhurrell/indices.html).

NAO Index 2



Standard deviation of errors from cross-validated hindcasts 1972/3-2007/8
made with 5-year block removal.

Hindcast Skill = Percentage improvement in mean square error over the 1972/3-2007/8 35-year
climate norm from cross-validated hindcasts 1972/3-2007/8 made with 5-year
block removal.

Forecast Error (FE)

Tercile = Data groupings of equal (33.3%) probability corresponding to the upper,
middle and lower one-third of values historically (1972/3-2007/8).

Upper tercile = NAO value greater than 1.17 (Index 1), 0.56 (Index 2) and 0.87 (Index 3).

Middle tercile = NAO value between -0.04 and 1.17 (Index 1), 0.02 and 0.56 (Index 2) and
-0.11 and 0.87 (Index 3).

Lower tercile = NAO index value less than -0.04 (Index 1), 0.02 (Index 2) and -0.11 (Index 3).

Our forecast for the NAO Index 1 for winter 2008/9 is shown in terms of probability of
exceedance in Figure 1. Probabilities favour a slightly above-norm NAO. Taking the three
NAO indices together the 2007/8 winter NAO is approximately twice as likely to lie in the
above-average tercile than in the below-average tercile.

Figure 1. Probability of exceedence plot for NAO Index 1 comparing winter forecast for 2008/9 with the 1972/3-
2007/8 climatology.

2. What Does the NAO Forecast Imply for Winter Temperature, Precipitation
and Windspeed across Europe?

The implications of our winter 2008/9 NAO forecast for potential temperature, accumulated
precipitation and windspeed anomalies across Europe is examined by probability weighting
each winter from 1950/1 to 2007/8 based on the NAO Index 1 value occurring in that winter
and our forecast probability of that same NAO index value occurring in winter 2008/9. The
distribution of NAO Index 1 values is taken to be normal. The implied forecast anomaly in
each weather parameter by grid point follows by taking the mean of the individual probability
weighted yearly values for that particular weather parameter at each grid point.

Figure 2 displays the resulting most likely anomalies in temperature, precipitation and wind-
speed for winter 2008/9. These show for Northwest Europe that anomalies in temperature are
slightly above- norm, precipitation is close to norm, and windspeed is slightly below-norm.
Over the central and eastern Mediterranean and southeast Europe precipitation is 10-30%



above norm whereas over the Iberian Peninsula temperature is 0.2-0.5 C below-norm and pre-
cipitation is 10-20% below-norm. Although these are the most likely pro ections, the uncer-
tainties are high.

Figure 2. Most likely anomalies in winter 2008/9 2m air temperature, accumulated precipitation and 10m wind-
speed across Europe corresponding to our forecast of NAO Index 1. The uncertainty in these forecasts is high.

. The NAO Forecast odel

The winter NAO forecast is an ensemble of two separate NAO forecasts made with (1) prior
June/July northern hemisphere subpolar onal surface air temperature differences and (2)
prior June/July northern hemisphere snow cover (Saunders et al., 2003; Fletcher and Saun

ders, 2006, Saunders and Lea, 2006). Figure 3 shows the strength of the recent link between
these two predictors and the three leading winter NAO indices. The link is signi cant to 0.01
after correction for time series serial correlation. The link between subpolar onal surface air
temperature difference and various winter NAO indices is also signi cant to 0.01 over longer
( 100 year) timescales (Fletcher and Saunders, 20006).

Here the models are constructed and the hindcast skill assessed using detrended time series,
thereby ensuring that trends have no influence on either the model development or the skill.
Cross-validation is performed with 5-year block removal to minimise the influence of serial
correlation on skill. For hindcasts with detrended data the multi-model anticipates whether the

3



winter NAO will be above or below median in 75% of winters (NAO Index 1), 67% of winters
(NAO Index 2) and in 67% of winters (NAO Index 3) 1972/3-2007/8. For a tercile probability
forecast the multi-model predicts the highest probability in the correct tercile in 50% of win-
ters (NAO Index 1), 42% of winters (NAO Index 2) and in 56% of winters (NAO Index 3)
1972/3-2007/8. This compares to 42%, 36% and 47% respectively if we were to always pre-
dict an above average NAO index.

Figure 3. The link between lagged northern hemisphere (a) subpolar onal surface air temperature difference and
the upcoming winter NAO 1972/3-2001/2, and (b) snow cover and the upcoming winter NAO 1972/3-2001/2.
The plots display correlations between lagged bi-monthly values of each parameter and the three upcoming win-
ter NAO  indices forecast in this document. All correlations are computed from detrended time series. Dashed

lines display the con dence levels of non- ero correlation between the subpolar onal surface air temperature
difference (a) and snow extent (b) and the MSLP NAO  index assessed using a 2-tailed Students -test after

correction for autocorrelation with lags out to 15 years included. (Figure adapted from ).

. Further Information

Further details on the relationship between summer northern hemisphere subpolar onal air
temperature differences, snow cover and the winter NAO may be found in the following
papers available from http //climate.mssl.ucl.ac.uk/publ.html
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