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A curios apparent paradox arises from considering the timescales over which prognostication of weather and climate is possible. We can confidently predict weather for several days in advance, and we have very good arguments for why weather prediction is impossible over longer than about a fortnight. We are also confident that, subject to reasonable assumptions about the future concentrations of greenhouse gases in the atmosphere, anthropogenic global warming will be easily recognisable against natural climate variability by the year 2100. But if we are asked about the climate a decade in advance, we, the research community, have remained surprisingly silent. This silence is about to end, as I will show in my presentation. 

Over a decade, natural and anthropogenic influences on climate variability and change are about the same order of magnitude. To predict climate a decade into the future requires that we must merge two types of prediction that have in the past been treated as strictly separate. Edward Lorenz classified as prediction of the first kind the starting of a forecast from known initial conditions, with constant boundary conditions. He classified as prediction of the second kind a forecast that ran over such long times that the initial conditions became immaterial. Weather forecasting is a prediction of the first kind; the centuries-long climate simulations such as assessed by the IPCC are predictions of the second kind. A quiet revolution is occurring in the weather and climate research community, by overcoming the classical distinction between weather and climate, between predictions of the first and second kinds, through what has been termed the seamless prediction of weather and climate. 
The concept of seamlessness recognises that many problems cannot be neatly separated into the two simple categories of Lorenz, but are combined prediction problems of both the first and second kinds. The earliest application of the combined problem is that of seasonal prediction, in particular of the El Niño phenomenon, which is considered by some to belong to weather forecasting, by others to climate prediction, by some to both, and by some to neither. (Notice that seasonal prediction cannot make statements about individual weather events but only about the statistics of weather events). The crucial contrast to the IPCC simulations is that seasonal prediction simulations are initialised from the observed climate state, whereas the IPCC simulations start somewhat arbitrarily from a point within a very long control run. Therefore, the name “projection” is normally used for the IPCC simulations, to reserve the term “prediction” for simulations starting from observed states. 
The promise of longer-term climate prediction rests in the long “memory” residing in elements of the climate system, in particular the oceans, but also in the cryosphere (sea ice and snow cover) and land surfaces, in particular soil moisture. The climate research community has just started to extend the scope of climate predictions from the seasonal to the decadal timescale, which presents completely new challenges but also completely new applications. The challenges include the necessity to initialise the global ocean, not just the tropics; to initialise the cryosphere; and to initialise soil moisture. The applications include the potential of stating, in probabilistic terms and with some quantitative measure of confidence, the climate behaviour several years into the future. In my presentation I will outline recent progress in decadal climate prediction and plans for the near future.
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