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potential for more frequent droughts (Seager et al. 2007). 
The former would be expected to push western water 
budgets towards larger green-water fractions and smaller 
blue-water fractions. On the basis of analyses presented 
here, any persistent reductions in precipitation might be 
expected to shift water budgets even more towards less 
overall blue-water generation and more green-water use, 
because the blue fractions decline more than the pre-
cipitation in drought years. Green-water components of 
the western water budgets are vital parts of the western 
landscape and ecosystems but represent components that 
are largely beyond human uses and management. Thus, 
increases in green-water demands in a warming world 
must be viewed, to a certain extent, as necessary evils, 
not to be stopped unless we want very desolate future 
landscapes indeed.  

Shifts in the mean aridity of the west, associated with 
climate change, even if small compared to the historical 
year-to-year variations, will be superimposed onto those 
kinds of variations.  That superposition is likely to yield 
new extremes, both in the areas subjected to unusual 
aridity and in the severity of drought episodes, so that 
future drought extremes may be particularly challenging. 
Because most western landscapes are adapted to ac-
commodate past drought variability that often has been 
dominated by short-term drought episodes, a gradual but 
persistent increase in aridity associated with current pro-
jections of climate change may be especially important 
for the redistribution of the species and desertification.   

The responses of the western landscapes to long-term 
droughts or creeping aridity are not likely to be simple, 
as illustrated by the multivaried changes shown here. 
More monitoring of soil moisture and other drought-sen-
sitive variables is needed in order to detect changes, and 
to some extent avoid unpleasant surprises as the western 
climate changes in response to increasing greenhouse-
gas concentrations in the atmosphere. Better monitoring 
will also provide foundations for proper improvements in 
hydrologic models and predictions, and for calibration of 
remote-sensing observations.  Such measurements will 
be of increasing value as this century unfolds and—in the 
case of soil moisture--have only recently become feasible 
for widespread deployment. Given the importance and 
complexity of drought impacts and the possibility of more 
frequent and perhaps more intense drought in the future, 
a proactive approach to monitoring is ever more necessary.
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