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4.2.5.2 Reclamation’s Research and Development Efforts 
Although the ISM methodology provides the means to compare the alternatives under a 
wide range of future flow conditions, it is possible that future flows may include periods 
of wet or dry conditions that are outside the range of sequences observed in the historical 
record, particularly as a result of climate change and increased hydrologic variability. 

The Fourth Assessment Report of the Intergovernmental Panel on Climate Change 
(IPCC), published in April 2007, presented a selection of key findings regarding 
projected changes in precipitation and other climate variables as a result of a range of 
climate change scenarios projected by the IPCC over the next century. Although annual 
average river runoff and water availability are projected to decrease by ten to 30 percent 
over some dry regions at mid-latitudes, information with regard to potential impacts on 
specific river basins is not included. Recently published projections of potential 
reductions in natural flow on the Colorado River Basin by the mid 21st century range 
from approximately 45 percent by Hoerling and Eischeid (2006), to approximately six 
percent by Christensen and Lettenmaier (2006). A recent analysis of future precipitation 
minus evaporation (a surrogate for runoff) in the basin suggests an “imminent transition 
to a more arid climate in southwestern North America” (Seager et al. 2007).  

While these projections are of great interest, additional research is both needed and 
warranted to quantify the uncertainty of these estimates in order to better understand the 
risks of current and future water resource management decisions.  The uncertainties 
include the actual uncertainty in the climate response as well as the uncertainty due to 
differences in methodological approaches and model biases. 

Figure 4.2-2 
Lake Mead End-of-December Elevations Under the No Action Alternative 
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Lake Powell elevations depicted in Figure 4.3-1 (and in Figure 4.3-2) are for modeled lake 
elevations at the end of July. Lake Powell elevation generally reaches its seasonal high in 
July whereas the seasonal low generally occurs in March. 

Three distinct traces were added to Figure 4.3-1 to illustrate what was actually simulated 
under the various traces and respective hydrologic sequences and to highlight that the 90th, 
50th, and 10th percentile plots do not represent actual traces, but rather the ranking of each 
year’s data from the 100 traces for the conditions modeled. The traces also illustrate the 
variability among the different traces and that the reservoir elevations could temporarily 
decline below the 10th percentile line. Trace 1 represents the hydrologic sequence that begins 
in 1906. Trace 21 represents the hydrologic sequence that begins in 1926. Trace 48 
represents the hydrologic sequence that begins in 1953.  

Figure 4.3-1 
Lake Powell End-of-July Elevations Under the No Action Alternative 
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