WATER RESOURCES

Data Drought, Data Flood
Jared Farmer

ocated on either side of the Grand
Canyon, Hoover Dam and Glen
Canyon Dam can each hold back about
two years’ flow of the Colorado River. The
resulting reservoirs, Lake Mead and Lake
Powell, are listed in encyclopedias as the two
largest by volume in the United States. Yet
both stand half empty today. According to
James Lawrence Powell (the executive director of the National Physical Science Consortium), the present is the future. In the coming era of global warming, Lake Powell may
never reach “full pool” again.
The root problem, Powell argues in Dead
Pool, is that water managers in the Southwest
have belatedly and incompletely come to
grips with two sets of scientific data—one
historical and descriptive, the other theoretical and predictive.
The first set concerns the average historic
flow of the Colorado. Insufficient data led to
bad policy in 1922, when the Senate ratified Drought-lowered lake. Bathtub rings encircling
the Colorado River Compact. By the terms the waters impounded behind Glen Canyon Dam.
of this interstate agreement, the Upper
Basin (Utah, Wyoming, Colorado, and New rowed water—and borrowed time—as the
Mexico) could use up to 7.5 million acre- Upper Basin did not fully use its share. But
feet (MAF) of the river per year—averaged since 1999 the combination of persistently dry
over ten years—provided that the Lower weather and explosive metropolitan growth has
Basin (California, Nevada, and
exposed cracks in the system.
Arizona) received the same
A mega-drought—the kind of
Dead Pool
amount first. On the basis of
dry spell recorded repeatedly
Lake Powell, Global
streamflow measurements, govin tree rings—could induce
Warming, and the Future
ernment scientists had calcusystemic failure. In a belated
of Water in the West
lated that the Colorado carried
response to streamflow recal18.5 MAF per year on average.
culations, the seven Colorado
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By allocating “only” 15 MAF,
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that allows joint management
Press, Berkeley, 2008.
yet-to-be-determined Mexican
of Lakes Mead and Powell in
298 pp. $27.50, £19.95.
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times of drought.
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water rights, and the vagaries
According to the author—a
of climate.
scientific gadfly—the new pact
Unfortunately, the data—a 26-year sample is already out of date. Here’s where the second
from a 5-million-year-old river—came from a data set comes in. Recent climate modeling—
wet period. The average flow of the Colorado some of it published in Science (1–3)—prefor the 20th century turned out to be just about dicts that global warming will produce out15 MAF. And recent dendrochronological standingly large effects on the U.S. Southwest.
research suggests that the average over the Increased temperatures will lead to smaller
past millennium was lower still. In other snowpacks in the Rockies, and these will melt
words, politicians overallocated the river. sooner and more completely. As a result,
For decades, the Lower Basin lived on bor- snowmelt will rush downstream before the
peak-use months, more of it will evaporate
from low-elevation reservoirs, and more of it
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will be absorbed by dried-out soil. Warming
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higher rate. For all of these reasons, less liquid
will be available in the lower Colorado for
human consumption.
Using simple open-source spreadsheet
software that simulates the flow of the
Colorado River (4), Powell tries to quantify
the probable impact of global warming. His
projections are provocative. Contradicting
the U.S. Bureau of Reclamation’s forecasts,
Powell’s trend lines point to systemic failure by 2050. The urban Southwest could
violently contract, and Phoenix could
depopulate in “a Grapes of Wrath–like exodus in reverse.”
How can policy-makers avert this doomsday scenario? Powell touches on various proposals, starting with cloud seeding, importation of water from the Columbia River, and
ocean water desalination. The first, at a scale
large enough to solve the problem, is scientific fantasy; and the second seems like economic and political wishfulness. In contrast,
desalination holds promise—although costeffective, carbon-neutral technology remains
elusive without nuclear power. Other partial
solutions include subterranean water banking,
water conservation and recycling, the retirement of irrigated farms, and the swapping of
water rights among different political entities
in the river basin.
The vulnerability of the Southwest’s
water regime has an indictor site: Lake
Powell behind Glen Canyon Dam. This
impoundment took a “quick” 17 years to
fill—and that was during a wet period,
1963–1980. In a warmer, drier future, the
Bureau of Reclamation could be forced to
operate Glen Canyon Dam at “dead pool”:
minimal storage with no power production
and outflow matching inflow. Maintained at
its lowest level, Lake Powell might fill with
sediment in decades rather than centuries.
Environmentalists have long wished to
drain “Lake Foul” and restore the legendary
beauty of Glen Canyon; their passionate
wish might yet be granted if cold-blooded
decision-making prevails. The author
argues that there will only be enough water
for one big reservoir on the Colorado and
that Lake Powell should be sacrificed for
a maximal Lake Mead, which services
Las Vegas directly and holds greater hydroelectric capacity.
Dead Pool won’t win awards for original
research or splendid writing. It does, however, offer a solid primer on the history of use
of Colorado River water and the science of
climate change. The legal, political, economic, and social ramifications of Powell’s
predictions would require a book of their
own. But the author’s main purpose is science
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advocacy. Powell wants regional policymakers to respond to the flood of data on
global warming. Otherwise, he says, westerners will find themselves in a megadrought of
their own making.
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things you hold most dear to you, dissipating faith, and as a foreigner in a com- although such health checks are good for the
family, and the beliefs and values you munity plotting to kill him. Despite a few field, they are often extremely tough on those
have adopted and hold true. What would your confusing aspects of the story (such as how who instigate them.
life become if you were to lose them all? the individual Pirahãs mentioned in the book
It is not clear for whom the second part of
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The book is fascinating. In part, that is
tried to master the famously difficult Pirahã that leave one pondering when the movie because Everett provides a personal glimpse
language (for which the tribe is notorious in might be coming out.
of a tribal people living in a remote jungle.
linguistics circles) and to break their recalciThe second part focuses on the linguistic More important, we see the world of the
trant rigidity toward alien faiths. In a twist of aspects of Everett’s Amazonian experiences Pirahãs through the lens of a unique source:
fate, Everett lost all: God, wife, and even lin- (primarily on the Pirahã language and, more someone whose own world is turned upside
guistic ideology. The Pirahãs left him stripped generally, on the author’s own ideas). The down and who possesses an inquisitive and
of these but, in return, provided their own take author trained within the generativist school, adventurous mind that is, at times, very much
on life. They taught him about the “immedi- founded by Noam Chomsky, that has largely in conflict with itself. In addition, Don’t Sleep,
dominated the linguistics arena over the past There Are Snakes may serve to bring the furor
50 years. Generativists endorse the idea of an of linguistics and language research to readers
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