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Editor’s Notes

By Michael L. Strobel, Ph.D., Editor-in-Chief, Journal of the Nevada Water Resources
Association and Deputy Director, USGS Nevada Water Science Center

Climate Change and Hydrologic Studies in Nevada

How climate change will affect hydrologic conditions in Nevada has been raised by
numerous people in meetings I have attended over the past few years. Many people want
to know if scientists are examining climate change in their hydrologic predictions and
models. They also want to know if the State Engineer is considering climate change when
making decisions about the allocation of water. Therefore, I thought it would be useful to
discuss some of the aspects of climate change in this column and hopefully generate
additional dialog on the topic.

Obviously, climate change is a natural occurrence that has had an overwhelming
influence on shaping the hydrology, geology, biology, human-population distribution,
and many other factors. In Nevada, one has only to look at the remnants of earlier wetter
conditions to see how changes in the climate can affect our world. For a view of the
extent of Pleistocene lakes in the western Great Basin, please check out
http://pubs.usgs.gov/mf/1999/mf-2323/mf2323.pdf. This is an extreme example, but in
geologic time, not that long ago.

Generally, one can look at climate change as either natural variability or the result of
human impacts. Natural variability may relate to long-term patterns that many scientists
believe are linked to cycles in the tilt of the Earth’s axis towards the Sun and in changes
in the elliptical orbit of the Earth around the Sun. These factors may account for patterns
in global climate that span tens to hundreds of thousands of years. Events such as meteor
impacts, sunspots, volcanic eruptions, and disruptions in oceanic currents also have been
identified as possible triggers for climate change. Short-term patterns, such as droughts or



wet periods, generally are more local or regional in nature. Human impacts have been
most closely linked to the emission of greenhouse gases, such as carbon dioxide (CO,),
methane, CFCs, ozone, and other gases. These result from the burning of fossil fuels,
industrial activities, deforestation (typically slash and burn), agricultural practices, and
other human activities. Greenhouse gases in the atmosphere act to trap heat, resulting in
increased global temperatures.

So, should we be concerned about climate change today and in the near future? As
scientists, we probably all agree that potential change, whether as natural variability or as
a result of global warming related to the emission of greenhouse gases, warrants
examination and consideration. Climatic data and climate models overwhelmingly
identify global warming as presently occurring and with serious hydrologic impacts in the
next 50—100 years. But the general public may not be so convinced. In a recent ABC
News/Washington Post poll (conducted on September 23-27, 2005), about 43 percent of
the people surveyed were either not so convinced, not at all convinced, or unsure that
global warming or the greenhouse effect actually is happening. In addition, 41 percent
consider global warming an urgent problem, while 47 percent see it as a longer-term
problem (with 6 percent seeing it as not a problem and 6 percent unsure). For complete
information about the recent poll, go to URL:<www.pollingreport.com/enviro.htm> (last
accessed October 14, 2005).

At the recent Truckee River Symposium, Dr. Michael Dettinger gave a presentation on
climate change. Much of his talk is summarized in a recent publication (Dettinger, 2005).
Dr. Dettinger points out that as much as 75 percent of water supplies in the Western
United States are derived from snowmelt and that the annual streamflow supplied by this
snowmelt has come progressively earlier during the past several decades. He relates
trends in diminished snowpack and earlier snowmelt to possibly indicate global warming
or to naturally occurring variability in winter and springtime temperatures and in
precipitation form and timing. Trends indicate that flows in many western streams arrive
1-3 weeks earlier than they did 50 years ago. Over 90 percent of the streamflow gaging
data used in this study indicate statistically significant trends toward earlier runoff. Dr.
Dettinger points out that the observed streamflow timing and winter-spring warming
trends correlate well with models that project how greenhouse effects may influence
western climates and hydrology, thus possibly connecting these changes in streamflow to
global warming.

From what I have read in the literature and heard at numerous conferences and
workshops, the science community, with some exceptions, has reached a general
consensus that global warming is occurring and will impact our environment in the
coming decades and beyond. Greenhouse gases emitted to the atmosphere have sharply
increased since the industrial revolution and especially in the past 100 years with the
advent of automobile use, industrial activities, and extensive deforestation.
Meteorological stations, such as the observatory at Mauna Loa, have recorded steady
increases in global CO, concentrations and other greenhouse gases in the atmosphere
during the last half century. Well correlated with these increases in greenhouse gases
have been increases in temperature extremes at many locations and changes in
precipitation patterns for many regions.



How water managers deal with climate change in present and future resource planning
may depend on their level of “buy-in” on these concerns, as well as the difficulty and
uncertainty in dealing with predictions for future climatic conditions and hydrologic
responses. Accounting for changes in streamflow timing and precipitation distribution
should be a consideration because this can affect water availability for municipal and
agricultural needs. Likewise, precipitation amounts and distribution, and streamflow
timing and quantities are important components of ground-water recharge for basins in
Nevada. Incorporating these present and potential future changes into water management
practices might be useful because it would account for transient, rather than static,
availability of the water resources. However, making reliable and accurate estimates of
trends and potential future changes requires much more research, data collection, and
predictive modeling.

One observation from many of the presentations at the Truckee River Symposium is that
water quality and biological conditions are linked strongly to streamflow. Changes in
streamflow can affect water quality by changing the concentration of dissolved and
suspended constituents carried by the flowing water. Likewise, stream temperature can
have strong impacts on the aquatic habitat. Therefore, changes in streamflow timing and
quantities, as well as in stream and upper basin reservoir temperatures relate closely to
the issue of climate change. How this will impact the Truckee River and other water
bodies in Nevada remains to be seen, but as scientists we need to be fully aware of the
potential impacts.

How we deal with the present trends in snowpack and streamflow conditions and how
these factors may change in the future will have a significant impact on our water
resources over the long term. It is up to the scientific community to provide the most
accurate estimates of climate change on hydrology, and to communicate this information
effectively to the public and to resource managers.

Dettinger, M.D., 2005, Changes in streamflow timing in the Western United States in
recent decades: U.S. Geological Survey Fact Sheet 2005-3018, 4 p.
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ABSTRACT

Static water levels and aquifer response in Hungry Valley, Nevada, have been
monitored since 2000 by University of Nevada, Reno students in the Graduate Program
of Hydrologic Sciences. The ground water of Hungry Valley provides the sole water
source for the 152 homes of the Hungry Valley Community. Static water levels in the
aquifer have been declining at about 10 feet/year (3 meters/year) since 1989, when
pumping began. In 2002, it was estimated that the lifespan of the existing wells was only
1-2 additional years if pumping continued at then current rates. In 2003, new variable
speed pumps were installed in both production wells to allow them to operate
concurrently and collectively meet the required production of 150 gallons per minute
(568 liters per minute). This measure was taken to reduce the net drawdown in both
wells. In March 2004, a 24-hour aquifer test was performed to verify the effectiveness of
this strategy. The new pumping regime improved the efficiency of Well #5 (the main
production well) from 50% to 80%. This improvement in efficiency was also anticipated
to result in lower operating costs and an increase in the usable life of the pumps through a
reduction in turbulent losses at the previously higher pumping rates. Based on these
aquifer test results, it was predicted that the usable life of the existing wells will be
extended up to about 9 years at best if these wells are used as the sole supply for the
distribution system. The addition of new wells to the distribution system, however, has
resulted in a reduced reliance on Wells #4 and #5 and static water levels in these wells
have rebounded in 2005.

INTRODUCTION

The Hungry Valley aquifer represents the sole source of drinking water for 152
homes in the Hungry Valley Community of the Reno Sparks Indian Colony (RSIC) (fig.
1). Municipal pumping of well water began in 1989, and has resulted in the steady
decline of about 10 feet per year (ft/yr) (3 meters per year, m/yr) in the static
potentiometric surface in Hungry Valley (figures 2 and 3). Currently, there are two
production wells (Well #4 and Well #5) used for community water supply in Hungry
Valley, a third production well (Well #3) not connected to the main pumping system, and
two new production wells (Well #7 and Well #8) have recently been added to the system.
Since 2000, students from the Graduate Program of Hydrological Sciences at the
University of Nevada, Reno (UNR) have been conducting aquifer tests in Hungry Valley
as part of a field class exercise. Until 2003, Well #4 and Well #5 were alternately pumped
at a maximum rate of 150 gallons per minute (gpm) (568 liters per minute, [pm) for 12
hours each day. Results from the 2002 test showed that the drawdown at the end of a
typical summer production period (12 hours/day) was within 20 and 55 feet (ft) or 6.1
meter (m) to 16.7 m of the pump depth in Wells #4 and #5, respectively. This information
demonstrated the need for implementing alternative pumping regimes in order to
continue supplying the current demand. It was recommended to the RSIC (S.Tyler Letter
to RSIC, 2002) that reducing pumping rates to 75 gpm (284 Ipm) and operating both
wells simultaneously for 12-hour periods to reduce excessive drawdowns caused by well
losses and to spread the drawdown between wells.















































































































































































































