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The Colorado River is the lifeblood of the Southwestern United States.  It stretches from the Rocky Mountains to the Gulf of California, traveling over 1000 miles with a watershed that includes seven states and part of Mexico.  Colorado River Basin water is relied on by approximately 30 million people and irrigates 3.5 million acres of farmland.  The system is unique in that the reservoir storage capacities total roughly four times the mean annual flow of the river.  Few systems in the world have such phenomenal storage capacities, which afford the ability to reliably provide water and “weather” dry periods.  Even with this buffering capacity, the river is, at present, operating “on a knife’s edge” due to an over-allocation of water during the abnormally wet early 1900’s. Furthermore, the compacts governing water apportionment allow for the continued growth of water use.  As such, studies investigating the variability of flows in the Basin are critical for improving operations and enhancing reliability as the system becomes further strained.
An analysis of annual hydro-climatic variability in the Upper Colorado River Basin (UCRB) for the period of 1906 – 2006 was performed to understand the dominant modes of multi-decadal variability. First, wavelet-based spectral analysis was employed for streamflow at Lees Ferry, AZ (aggregate location for UCRB flow). Two significant variability scales were identified: a low frequency (64 year period) mode and a strong “decadal” component active only in recent decades. Subsequent investigation of temperature and precipitation data for the UCRB indicates that the low frequency variability is associated with temperature via modulation of run-off efficiency while the decadal is strongly tied to moisture delivery. Correlation of precipitation data with global sea surface temperature (SST) anomalies shows a strong link with the equatorial Pacific during periods of heightened decadal variance. In a parallel exercise, correlation of UCRB temperature data with SST anomalies shows strongest values in the Atlantic.  Wavelet spectral analysis of the paleo reconstructed streamflow at Lee’s Ferry indicates that decadal variability strength is modulated at roughly ~75-year time scale and these variations in the decadal signal are consistent with epochal variations of the overall streamflow variance. Additionally, paleo results show persistence of low frequency variability with the exception of weakening during the 1700’s.
