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Report: Climate Shift May Cut Colorado River Flow
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(AP) PHOENIX Shifts in climate could permanently reduce the flow of the Colorado River and expose millions of residents in some Western states to water shortages, according to scientists.

In a report released Wednesday by the National Research Council, scientists said population growth and drought also represent serious threats to the river.

More than 25 million people in seven states, including Arizona, rely on the Colorado River for water and power. The river also supports a diverse riparian system that has suffered as flows dropped.

The report said higher temperatures would melt snow too early, increase demand among water users and allow too much runoff to evaporate, in effect knocking the river out of its natural balance.

The scientists did not propose specific policy changes, but urged Western water managers to work together on new ideas and prepare to make difficult decisions about how water is used.

"The basin is going to face increasingly costly, controversial and unavoidable trade-off choices," said Ernest Smerdon, a former dean of engineering at the University of Arizona and one of the report's authors. "Our hope would be that the community and the decision-makers will have planned before crises occur."

The report was commissioned by the U.S. Bureau of Reclamation, the Southern Nevada Water Authority and two California water agencies.

Citing several tree-ring studies, which helped write a hydrological history of the Colorado dating back more than 500 years, the scientists concluded that the river is more vulnerable to prolonged, intense droughts than previously thought.

The report said temperatures also have risen along the Colorado in recent years and have already affected snowmelt in some areas with long-term warming possibly shrinking the river's flow and increasing demand.

Growing cities will force states to strike deals with farmers, but even that supply is limited, according to scientists.

The report said the combination of threats eventually will overwhelm the seven river states, which have struggled to produce a short-term drought plan. 

(© 2007 The Associated Press.
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By Patrick O'Driscoll, USA TODAY

DENVER - The fast-growing states of the arid Southwest must plan for more severe droughts because of a regional warming trend that shows no signs of dissipating, says a new assessment of the Colorado River's water supply.
The report released Wednesday by the National Research Council says agriculture, which uses 80% of the West's water, is the likeliest target for shifting water supplies to growing urban areas. But the council, an agency of the National Academy of Sciences, cautions that "the availability of agricultural water is finite."

Rising population "will inevitably result in increasingly costly, controversial and unavoidable trade-off choices" in sharing the Southwest's most precious natural resource, the report says.

The Colorado River Basin includes seven states: parts of California, the nation's biggest farm producer; Wyoming, and five of the 12 fastest-growing states: Nevada, Arizona, Colorado, Utah and New Mexico.

Until now, water needs have been met by selling or leasing water rights from farms to cities. As population growth demands more of a shrinking water supply, battles could erupt over dwindling farm land and rural landscapes drying up. Some farm production might have to shift elsewhere because of urban growth.

The report says climate reconstructions using tree-ring data and projections with computer models show extended droughts were common in the past and will be longer, more severe and more frequent in the future. "That's not a happy picture," says Ernest Smerdon, a former University of Arizona engineering dean and one of the report's authors.

"The preponderance of scientific evidence suggests that warmer future temperatures will reduce future Colorado River stream flow and water supplies," the report says. Technological measures such as water conservation, de-salting plants and underground storage can help but are not a long-term "panacea for coping" with less water and more people.

"If people think they can save enough water to meet all the future demands, our judgment (is) that it's not going to be that easy," Smerdon says. "(We) are not predicting doom. We are just saying that there are critical issues to be addressed."

The panel does not recommend specific steps except a regionwide study by federal agencies and the states of urban water use. An issue certain to arise is how much agricultural water could be shifted to cities. The report says farm water may be "the most important, and perhaps final, large reservoir of available water for urban use in the arid U.S. West."

Smerdon says the report aims "in plain language" to emphasize the need to act.

The states share the Colorado River under a compact adopted in 1922, an extraordinarily wet period of mountain snows and plentiful river flows. In drier decades since, demand has exceeded supply. A drought since 2000 has shrunk some reservoirs to 50% or less of normal. 

A changed climate 

By: North County Times opinion staff - 

Our view: It's time to buckle down to reality of global warming; hard choices loom

San Diego County's terrain is often described as a coastal desert, a wonderful term that not only captures the land we live on but also the geological features marking our borders to the west and east. On Friday, history's largest collection of Earth, atmosphere and ocean scientists told us that we should expect both coast and desert to encroach upon our settled communities in the coming century, thanks to the buildup of carbon in the atmosphere.

The time is past when global climate change could be dismissed as a "liberal" issue, or even a political one. The phenomenon grimly described Friday by a team of 3,700 researchers from around the world, including several from the Scripps Institution of Oceanography at UC San Diego, must be seen as a matter of survival. For we have built, and in all likelihood, overbuilt in this coastal desert with too little concern for the fragility of the ecosystem on which we rely.

	


In a year in which climate change hit the mainstream, Friday's release of the summary of the fourth Intergovernmental Panel on Climate Change report is the latest high-water mark. But what we do from here is of even greater importance.

Folks who take the growing scientific consensus about global warming seriously have in the past been labeled "alarmist" or "Chicken Littles." Skeptics have pointed to reported growth in Greenland's glaciers, or a few loud and credentialed critics of the global warming theory. Much fun is had harkening back to the dire predictions of a coming ice age that magazine covers trumpeted 30 years ago.

But it's no accident that many are confused about the state of the scientific debate over global warming; that doubt has been sown on purpose. Much as the tobacco industry funded sympathetic scientists for decades to foul the political arena with favorable research, the colossal carbon-generating industries have sunk millions into polluting public policy debates over global warming. We the media have also poorly served you by too often portraying the debate as more balanced than the science has long supported.

And those glaciers in Greenland? The last year has seen unprecedented melting in its ice sheet, so much so that the estimates of sea level rise reported Friday are already too conservative, many scientists say.

Sea levels in the Pacific off California's coast rose 7 inches during the last 100 years, and are expected to rise another 2 feet in the coming century. Not coincidentally, the United Nations' sponsored panel found that Arctic sea ice has been shrinking about 8 percent each decade since 1979. If you thought North County's beaches already looked starved of sand, keep watching. Ditto for the crumbling bluffs and straining sea walls.

Perhaps even more worrisome, the buildup of carbon dioxide is making the oceans more acidic, threatening the corals and plankton that underpin the incredibly complex and important marine food chain.
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But if our problem to the west will be a surplus of water, that won't be the case to the east, scientists say.

Last month, the National Oceanic and Atmospheric Administration announced that 2006 was the hottest year in the continental United States since records began being kept in the late 1800s. All 10 warmest years on record have occurred since 1990, including six of the seven hottest since 2001. While the world's average temperatures got hotter by 1 degree Fahrenheit over the last century, average temperatures in San Diego County are expected to rise between 4 degrees and 8 degrees over the next 100 years.

Hear the chilling words spoken Friday by Scripps professor Lynn Talley, lead author of one of the report's chapters: "We may drown, but we'll probably burn first." Other Scripps scientists tell us that those hotter temperatures could trigger 30 percent more wildfires in Southern California before the century is out. More burning trees means more carbon escaping into the atmosphere, just one of the many feedback loops strongly suggesting that global warming will only accelerate as the 22nd century looms.

We will have a harder time finding the water with which to douse those fires, and more importantly, quench our thirsts. Between 70 percent and 95 percent of the water we use is pumped through pipelines from the Colorado River and Northern California's massive State Water Project. Most of that water starts out as snow, but warming temperatures are already giving us more rain and less snow. But snowmelt is the cornerstone of our water storage and delivery system; we don't have enough reservoirs to hold the rain we need down here.

The list of dire implications from Friday's report goes on, regrettably.

But as important as it is for us to grapple with the report's frightening facts, it is even more important for us to ponder the policies we must pursue. The overwhelming majority of experts in climate-related fields tell us that we can't stop the changes coming to our climate, but we can lessen their effects and buy time while we seek solutions.

In coming weeks, we pledge to examine some of the responses being considered on the local, state, federal and global levels. But please, read the summary released Friday. It can be found online here . We're going to need the combined intelligence, ingenuity and actions of the entire North County, California, United States and planet Earth population if we're to solve this one.

We're all in this together.

Soon California may not have a drop to drink 

By Mike Taugher, MEDIANEWS STAFF

Article Last Updated: 01/28/2007 08:24:32 AM PST

Editor's note: This is the first of a three-part series 

At the Golden Gate, the sea is rising. 

In the Sierra Nevada, the snowpack is shrinking. 

These developments, attributable to a warming climate, threaten one of California's most indispensable resources: water. 

Without water and the ability to move it effi-ciently over hundreds of miles — to cities, suburbs, farms and factories — California would be unrecognizable as the fertile, vibrant state it is today. 

"What we're beginning to see clearly in California — and these are not projections — is we've clearly seen sea level rise of about a half a foot at the Golden Gate. That's real data," said John Andrew, chief of special planning for the state Department of Water Resources. "The snow coming down from the Sierra — earlier snowmelt — that's real data." 

The Sierra Nevada is getting more rain and less snow, and the snowpack, which stores 40 percent of the state's water supply, is melting at least a week earlier than it did before World War II. 

The half-foot rise in sea level at the Golden Gate is expected to continue to increase, threatening the purity of water and the integrity of levees in the Sacramento-San Joaquin River Delta, the fragile heart of California's water system. 

As these trends accelerate, they could unhinge the state's finely tuned system for capturing and distributing water, leading to more winter flooding and summer drought. The changes will be difficult to manage, and there are wide differences of opinion on how and whether that can be done. 

Some scientists predict that in the coming decade, fresh water — the subject of fierce and perpetual battles among farmers, cities and environmentalists — will become even more scarce. 

"It happens slowly," said Steve Hall, executive director of the Association of California Water Agencies. "So we're kind of like that frog in the water that's boiling — you might not notice it until there's some real consequences." 

Statewide, the loss could amount to 3 million to 4 million acre-feet a year within 50 years. That is more water than is delivered each year by the California Aqueduct, the 444-mile canal that supplies Southern California with water from the delta. 

The shift also could cause more flooding. For a hint of what that might look like, recall May 2005. An unusually warm spring storm moved into higher elevations around Yosemite National Park. Where clouds would normally drop snow, it rained. 

The rain quickly washed into streams, which filled and broke through riverbanks in low-lying areas, causing widespread flooding in Yosemite Valley. Campgrounds drowned, water pooled on roads and officials closed the valley for a day. 

For a relatively small storm, it caused a lot of havoc. 

"This is an analogue of what might happen," said Daniel Cayan, a researcher at the Scripps Institution of Oceanography in La Jolla. "As time goes on, we're expecting those warmer storms to be more frequent." 

Climate models predict that California's average temperature will increase 3.6 to 10.8 degrees Fahrenheit in the next century. For every 1.8 degrees of added warmth, snow level in the Sierra is expected to move 500 feet higher. 

Even at the low end of that range, snow level would rise about 1,000 feet, cutting the state's snowpack in half, according to one simulation by climate scientists. In the worst case, the Sierra snowpack could shrink by as much as 90 percent. 

The northern Sierra, California's most important snow country, is at a lower elevation than the southern portion of the range and is especially sensitive to warming temperatures. 

"That rain/snow line is going to rise to the summit" in much of the northern Sierra, said Jeff Mount, director of the Center for Watershed Sciences at the University of California, Davis. "That changes everything." 

More than 150 scientific papers have been published on climate change and California's water. They contain an increasingly clear message that global warming is here, said Peter Gleick, president of the Oakland-based Pacific Institute. A scientist and environmental advocate, he published the first detailed study of how climate change could affect the state's water supply 27 years ago. 

"I can't tell you if it's 80-20, 70-30, 60-40 or 50-50," Gleick said. "But we can't explain the changes that we're seeing without invoking human influences. They cannot be just the results of natural variability." 

Six years ago, scientists using data on Sierra snowmelt and the first spring blooms of lilacs and honeysuckles concluded that spring has been arriving earlier in the West since the 1970s. 

At first, the researchers could not rule out the possibility the shift was caused by the warm phase of a natural climate cycle. But later studies mostly rejected natural causes as an explanation. 

A 2005 paper in the Journal of Climate confirmed the early blooming trend. It added that Western mountain streams continued to swell with melted snow one to four weeks earlier in the spring, even after the climate cycle shifted back to its cooler phase. 

"These trends are large throughout the western United States but largest in the Pacific Northwest and the Sierra Nevada," the paper reported. 

It suggested that natural weather cycles were not enough to explain these trends. Human activity must be a factor. 

In September, some of the same scientists published a report in the Journal of Climate that said warmer winters and early springs also were causing more precipitation to fall as rain instead of snow. Again, the trend was strongest in the Sierra Nevada and the Pacific Northwest. 

"I think we would be foolish to dismiss this as an early symptom of global warming," said Cayan, who is a co-author of both papers. 

Water officials and Gov. Arnold Schwarzenegger say a warming climate is a good reason to build more reservoirs; by capturing more rain and early snowmelt, they would help make up for losses in other parts of the system. 

However, building those storage facilities is politically controversial, expensive and environmentally damaging. Some, including Gleick, say conservation, efficiency and underground water storage are better options. 

"I would argue that we don't know if we can manage the system for the changes that are coming, but it's possible," Gleick said. 

"We want the reservoirs to be as empty as possible in the winter for flood control, and yet as full as possible at the beginning of summer for the dry season. We make a decision on every reservoir when to stop letting water go and start filling it up, and we base that decision on our historical experience of storms when they come, and our measurements of how much water is in the mountain as snow. 

"If we just change the operating rules for these reservoirs, we might be able to manage climate change," Gleick said, adding that it will take a lot more study to determine whether that is possible. 

Compared with other western states, California stores more of its water as snowpack, rather than in reservoirs. Dams on the Colorado River upstream of California, for example, can store several years' worth of runoff, while Northern California reservoirs hold about one year's worth, water officials said. 

Delicate balance 

For dam operators, the balancing act they perform will become more difficult. 

If they overestimate the threat of winter flooding and draw down reservoirs too far, they are more likely to end up with water shortages in the summer. 

If they fill reservoirs too early in the rainy season, they risk flooding downstream communities, such as Sacramento, when later storms hit. 

Mount, of UC Davis, said the interests of cities and farms will be in direct conflict, and it will be impossible for water managers to satisfy both. 

"You've got a world-class hog wrassle right there," he said. 

The environment will have a new claim on water, too. 

If mountains drain earlier in the year, less cold water will be available in rivers for salmon and other fish. Policy-makers could see building more reservoirs as a solution. 

"I see a giant tug of war," Mount said.

Figure � SEQ Figure \* ARABIC �1� The dry, cracked Lake Mead lake-bed near Las Vegas is shown in this 2005 file photo. The severe drought since 2000 has seen the Lake Powell and Lake Mead reservoirs, which hold water for human needs downstream, shrink to 50% or less of normal.





Figure � SEQ Figure \* ARABIC �2� Two polar bears stand on a chunk of ice in the Arctic off Northern Alaska in 2004. Climate scientists say global warming has begun, is ‘very likely’ caused by humans and will ‘continue for centuries.’ Officially releasing a 21-page report in Paris on the how, what and why the planet is warming — although not offering any tips on what to do about it —- the Intergovernmental Panel on Climate Change gave a bleak observation of what is happening now, and an even direr prediction for the future.





Figure � SEQ Figure \* ARABIC �3� THE CIVIL WAR-ERA Fort Point in San Francisco has stood along the shores of the Pacific Ocean for hundreds of years, a time span that global warming researchers say has seen the sea level rise over 7 inches due to glacial melting and thermal expansion.
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