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NOTE: Mojib Latif has also submitted a paper entitled “Decadal Climate Variability, Predictability and Prediction”. We will work to make sure the two CWPs are complimentary. Indeed, Mojib stated in an email (Nov 15) to the confirmed authors above “Jim and I agreed on having two papers, one focusing more on the dynamics and the other more on the prediction aspect”, and Jochem Marotze concurred there is a need for two papers, and the proposed distinction is “sensible”.  Our paper will focus mostly on predictions and predictability, while the Latif et al. CWP will focus on the dynamics of decadal variations in climate.   
Description

The scientific understanding of climate change is now sufficiently clear to show that climate change from global warming is already upon us, and the rate of change as projected exceeds anything seen in nature in the past 10,000 years. Uncertainties remain, however, especially regarding how climate will change at regional and local scales where the signal of natural variability is large. Decision makers in diverse arenas, from water mangers in the U.S. Southwest to public health experts in Asia, need to know if the climate events they are seeing are the product of natural variability, and hence can be expected to reverse at some point, or are the result of potentially irreversible anthropogenic climate change. The climate science community will not be able to answer these questions and reduce the uncertainties in near-term climate projections without moving toward high resolution climate system predictions, with a blurring of the distinction between shorter-term predictions and longer-term climate projections. The key is the realization that climate system predictions of natural and forced change, regardless of timescale, will require initialization of coupled general circulation models with the best estimates of the current observed state of the atmosphere, oceans, cryosphere, and land surface, a state influenced both by the current phases of modes of natural variability and by the accumulated impacts to date of anthropogenic radiative forcing. Formidable challenges exist: for instance, what is the best method of initialization given imperfect observations and systematic errors in models, what effect does initialization have on climate predictions, what predictions should be attempted and how would they be verified? Accurate initial conditions for the global oceans are especially important and could conceivably be provided by ARGO floats and existing ocean data assimilation exercises. However, performing hindcasts prior to the ARGO float era of near-global upper ocean salinity and temperature data will remain a significant problem and possibly compromise the development of prediction capacities. Despite such challenges, it needs to be recognized that useful predictions of the evolution of the climate system over the next few years to decades requires initialized projections that exploit the predictive potential contained in both past and future changes in radiative forcing and in slowly evolving phenomena, such as ocean current systems and heat content, that give rise to internal decadal variability. Climate predictions that exploit the full predictive potential of forced and free climate variations will form the raw material for the decision making needed to enable societies to adapt to the climate changes of the next few years to decades. 
