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Abstract:

Precipitation and streamflow have increased across the United States during the 20th century, with the largest increases occurring in fall.  Many climate-modeling studies have suggested that the extra-tropical fall climate is dominated by internal rather than externally forced variations and therefore less predictable than in other seasons.  If fall is the season with the largest increases in precipitation and streamflow across the globe, are the observed increases due to shochastic internal variations or external processes?  The timescale of internal variability is days to weeks and will likely manifest as a red noise in monthly or seasonal averages.  Externally forced variability, produced through the coupling with the ocean, will exhibit coherent variations on interannual scales.  Identifying the timescale of spatially coherent variations in fall precipitation and associating them with changes in sea surface temperature is therefore central to the detection and attribution of a possible climate change signal in precipitation.  

In this study, we use linear regression, univariate and multivariate spectral analysis to characterize the interannual variability of fall precipitation and associate the decadal and longer scale variations to changes in sea surface temperatures.  We demonstrate that the secular trend component in national precipitation is statistically significant and spatially coherent over a large area in the interior of the country.  We also present evidence that decadal variations in precipitation became large and strongly coherent across much of the interior of the country after 1950, the same period when the largest increases in precipitation are observed.  We then present evidence that suggests the changes in precipitation are due to a coupling with sea surface temperatures in the tropical and 

extra-tropical Pacific.
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