Uncertainty of simulated precipitation and climate
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INTRODUCTION

Physical processes occurring at spatial and temporal scales not resolved by general circulation atmospheric models, such as cloud formation and precipitation, are a major source of uncertainty (sensitive dependence) for explorations of natural climate variability, seasonal predictions and climate change assessments, since the values of the corresponding AGCMs’ parameters are not uniquely defined (McWilliams 2007). 
The primary aim of the present research is to quantify the uncertainty of the global seasonal precipitation and its variability as simulated by a climate model. 
EXPERIMENTAL

We employ the HIgh Resolution atmospheric Model (HiRAM) recently developed at the Geophysical Fluid Dynamics Laboratory (Zhao et al. 2010), which is one of the best  climate models. An ensemble of 70 simulations for the period 1950-1999 has been created at a 100Km horizontal resolution and by systematically perturbing certain parameters impacting cloud formation and ultimately expected to significantly affect precipitation. A sub-set of this ensemble is used to assess the role of internal variability (an irreducible natural source of uncertainty), which is expected to be high at regional scale.
RESULTS

Initial results indicate the existence of a linear dependence of global measures of climatological precipitation and its variability on the strength of exchanges between convective clouds and the surrounding environment (entrainment). Results obtained by perturbing this parameter differ from the standard version of HiRAM on the intensity of the annual climatology but not the pattern of precipitation. Similar behavior results for seasonal means, but non-linearity occurs in winter and spring. Assessment of the impact of the entrainment parameter as well as that of other processes on the uncertainty of precipitation variability is ongoing; results will be presented at the symposium.
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Figure 1: Root mean squared error of modeled global mean annual precipitation for 1950-1999 as a function of the entrainment parameter. Different markers indicate the (negligible) effect of the internal variability.
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