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Global Warming Heats Up

The climate is crashing, and global warming is to blame. Why the crisis will hit so soon--and what we can do about it

By JEFFREY KLUGER

No one can say exactly what it looks like when a planet takes ill, but it probably looks a lot like Earth.

Never mind what you've heard about global warming as a slow-motion emergency that would take decades to play out. Suddenly and unexpectedly, the crisis is upon us.

It certainly looked that way last week as the atmospheric bomb that was Cyclone Larry--a Category 5 storm with wind bursts that reached 180 m.p.h.--exploded through northeastern Australia. It certainly looked that way last year as curtains of fire and dust turned the skies of Indonesia orange, thanks to drought-fueled blazes sweeping the island nation. It certainly looks that way as sections of ice the size of small states calve from the disintegrating Arctic and Antarctic. And it certainly looks that way as the sodden wreckage of New Orleans continues to molder, while the waters of the Atlantic gather themselves for a new hurricane season just two months away. Disasters have always been with us and surely always will be. But when they hit this hard and come this fast--when the emergency becomes commonplace--something has gone grievously wrong. That something is global warming.

The image of Earth as organism--famously dubbed Gaia by environmentalist James Lovelock--has probably been overworked, but that's not to say the planet can't behave like a living thing, and these days, it's a living thing fighting a fever. From heat waves to storms to floods to fires to massive glacial melts, the global climate seems to be crashing around us. Scientists have been calling this shot for decades. This is precisely what they have been warning would happen if we continued pumping greenhouse gases into the atmosphere, trapping the heat that flows in from the sun and raising global temperatures.

Environmentalists and lawmakers spent years shouting at one another about whether the grim forecasts were true, but in the past five years or so, the serious debate has quietly ended. Global warming, even most skeptics have concluded, is the real deal, and human activity has been causing it. If there was any consolation, it was that the glacial pace of nature would give us decades or even centuries to sort out the problem.

But glaciers, it turns out, can move with surprising speed, and so can nature. What few people reckoned on was that global climate systems are booby-trapped with tipping points and feedback loops, thresholds past which the slow creep of environmental decay gives way to sudden and self-perpetuating collapse. Pump enough CO2 into the sky, and that last part per million of greenhouse gas behaves like the 212th degree Fahrenheit that turns a pot of hot water into a plume of billowing steam. Melt enough Greenland ice, and you reach the point at which you're not simply dripping meltwater into the sea but dumping whole glaciers. By one recent measure, several Greenland ice sheets have doubled their rate of slide, and just last week the journal Science published a study suggesting that by the end of the century, the world could be locked in to an eventual rise in sea levels of as much as 20 ft. Nature, it seems, has finally got a bellyful of us.

"Things are happening a lot faster than anyone predicted," says Bill Chameides, chief scientist for the advocacy group Environmental Defense and a former professor of atmospheric chemistry. "The last 12 months have been alarming." Adds Ruth Curry of the Woods Hole Oceanographic Institution in Massachusetts: "The ripple through the scientific community is palpable."

And it's not just scientists who are taking notice. Even as nature crosses its tipping points, the public seems to have reached its own. For years, popular skepticism about climatological science stood in the way of addressing the problem, but the naysayers--many of whom were on the payroll of energy companies--have become an increasingly marginalized breed. In a new Time/ ABC News/ Stanford University poll, 85% of respondents agree that global warming probably is happening. Moreover, most respondents say they want some action taken. Of those polled, 87% believe the government should either encourage or require lowering of power-plant emissions, and 85% think something should be done to get cars to use less gasoline. Even Evangelical Christians, once one of the most reliable columns in the conservative base, are demanding action, most notably in February, when 86 Christian leaders formed the Evangelical Climate Initiative, demanding that Congress regulate greenhouse gases.

A collection of new global-warming books is hitting the shelves in response to that awakening interest, followed closely by TV and theatrical documentaries. The most notable of them is An Inconvenient Truth, due out in May, a profile of former Vice President Al Gore and his climate-change work, which is generating a lot of prerelease buzz over an unlikely topic and an equally unlikely star. For all its lack of Hollywood flash, the film compensates by conveying both the hard science of global warming and Gore's particular passion.

Such public stirrings are at last getting the attention of politicians and business leaders, who may not always respond to science but have a keen nose for where votes and profits lie. State and local lawmakers have started taking action to curb emissions, and major corporations are doing the same. Wal-Mart has begun installing wind turbines on its stores to generate electricity and is talking about putting solar reflectors over its parking lots. HSBC, the world's second largest bank, has pledged to neutralize its carbon output by investing in wind farms and other green projects. Even President Bush, hardly a favorite of greens, now acknowledges climate change and boasts of the steps he is taking to fight it. Most of those steps, however, involve research and voluntary emissions controls, not exactly the laws with teeth scientists are calling for.

Is it too late to reverse the changes global warming has wrought? That's still not clear. Reducing our emissions output year to year is hard enough. Getting it low enough so that the atmosphere can heal is a multigenerational commitment. "Ecosystems are usually able to maintain themselves," says Terry Chapin, a biologist and professor of ecology at the University of Alaska, Fairbanks. "But eventually they get pushed to the limit of tolerance."

CO2 AND THE POLES

As a tiny component of our atmosphere, carbon dioxide helped warm Earth to comfort levels we are all used to. But too much of it does an awful lot of damage. The gas represents just a few hundred parts per million (p.p.m.) in the overall air blanket, but they're powerful parts because they allow sunlight to stream in but prevent much of the heat from radiating back out. During the last ice age, the atmosphere's CO2 concentration was just 180 p.p.m., putting Earth into a deep freeze. After the glaciers retreated but before the dawn of the modern era, the total had risen to a comfortable 280 p.p.m. In just the past century and a half, we have pushed the level to 381 p.p.m., and we're feeling the effects. Of the 20 hottest years on record, 19 occurred in the 1980s or later. According to nasa scientists, 2005 was one of the hottest years in more than a century. It's at the North and South poles that those steambath conditions are felt particularly acutely, with glaciers and ice caps crumbling to slush. Once the thaw begins, a number of mechanisms kick in to keep it going.

Greenland is a vivid example. Late last year, glaciologist Eric Rignot of the Jet Propulsion Laboratory in Pasadena, Calif., and Pannir Kanagaratnam, a research assistant professor at the University of Kansas, analyzed data from Canadian and European satellites and found that Greenland ice is not just melting but doing so more than twice as fast, with 53 cu. mi. draining away into the sea last year alone, compared with 22 cu. mi. in 1996. A cubic mile of water is about five times the amount Los Angeles uses in a year.

Dumping that much water into the ocean is a very dangerous thing. Icebergs don't raise sea levels when they melt because they're floating, which means they have displaced all the water they're ever going to. But ice on land, like Greenland's, is a different matter. Pour that into oceans that are already rising (because warm water expands), and you deluge shorelines. By some estimates, the entire Greenland ice sheet would be enough to raise global sea levels 23 ft., swallowing up large parts of coastal Florida and most of Bangladesh. The Antarctic holds enough ice to raise sea levels more than 215 ft.

FEEDBACK LOOPS

One of the reasons the loss of the planet's ice cover is accelerating is that as the poles' bright white surface shrinks, it changes the relationship of Earth and the sun. Polar ice is so reflective that 90% of the sunlight that strikes it simply bounces back into space, taking much of its energy with it. Ocean water does just the opposite, absorbing 90% of the energy it receives. The more energy it retains, the warmer it gets, with the result that each mile of ice that melts vanishes faster than the mile that preceded it. That is what scientists call a feedback loop, and it's a nasty one, since once you uncap the Arctic Ocean, you unleash another beast: the comparatively warm layer of water about 600 ft. deep that circulates in and out of the Atlantic. "Remove the ice," says Woods Hole's Curry, "and the water starts talking to the atmosphere, releasing its heat. This is not a good thing."

A similar feedback loop is melting permafrost, usually defined as land that has been continuously frozen for two years or more. There's a lot of earthly real estate that qualifies, and much of it has been frozen much longer than two years--since the end of the last ice age, or at least 8,000 years ago. Sealed inside that cryonic time capsule are layers of partially decayed organic matter, rich in carbon. In high-altitude regions of Alaska, Canada and Siberia, the soil is warming and decomposing, releasing gases that will turn into methane and CO2. That, in turn, could lead to more warming and permafrost thaw, says research scientist David Lawrence of the National Center for Atmospheric Research (ncar) in Boulder, Colo. And how much carbon is socked away in Arctic soils? Lawrence puts the figure at 200 gigatons to 800 gigatons. The total human carbon output is only 7 gigatons a year.

One result of all that is warmer oceans, and a result of warmer oceans can be, paradoxically, colder continents within a hotter globe. Ocean currents running between warm and cold regions serve as natural thermoregulators, distributing heat from the equator toward the poles. The Gulf Stream, carrying warmth up from the tropics, is what keeps Europe's climate relatively mild. Whenever Europe is cut off from the Gulf Stream, temperatures plummet. At the end of the last ice age, the warm current was temporarily blocked, and temperatures in Europe fell as much as 10(degree)F, locking the continent in glaciers. What usually keeps the Gulf Stream running is that warm water is lighter than cold water, so it floats on the surface. As it reaches Europe and releases its heat, the current grows denser and sinks, flowing back to the south and crossing under the northbound Gulf Stream until it reaches the tropics and starts to warm again. The cycle works splendidly, provided the water remains salty enough. But if it becomes diluted by freshwater, the salt concentration drops, and the water gets lighter, idling on top and stalling the current.

Last December, researchers associated with Britain's National Oceanography Center reported that one component of the system that drives the Gulf Stream has slowed about 30% since 1957. It's the increased release of Arctic and Greenland meltwater that appears to be causing the problem, introducing a gush of freshwater that's overwhelming the natural cycle. In a global-warming world, it's unlikely that any amount of cooling that resulted from this would be sufficient to support glaciers, but it could make things awfully uncomfortable.

"The big worry is that the whole climate of Europe will change," says Adrian Luckman, senior lecturer in geography at the University of Wales, Swansea. "We in the U.K. are on the same latitude as Alaska. The reason we can live here is the Gulf Stream."

DROUGHT

As fast as global warming is transforming the oceans and the ice caps, it's having an even more immediate effect on land. People, animals and plants living in dry, mountainous regions like the western U.S. make it through summer thanks to snowpack that collects on peaks all winter and slowly melts off in warm months. Lately the early arrival of spring and the unusually blistering summers have caused the snowpack to melt too early, so that by the time it's needed, it's largely gone. Climatologist Philip Mote of the University of Washington has compared decades of snowpack levels in Washington, Oregon and California and found that they are a fraction of what they were in the 1940s, and some snowpacks have vanished entirely.

Global warming is tipping other regions of the world into drought in different ways. Higher temperatures bake moisture out of soil faster, causing dry regions that live at the margins to cross the line into full-blown crisis. Meanwhile, El Nino events--the warm pooling of Pacific waters that periodically drives worldwide climate patterns and has been occurring more frequently in global-warming years--further inhibit precipitation in dry areas of Africa and East Asia. According to a recent study by ncar, the percentage of Earth's surface suffering drought has more than doubled since the 1970s.

FLORA AND FAUNA

Hot, dry land can be murder on flora and fauna, and both are taking a bad hit. Wildfires in such regions as Indonesia, the western U.S. and even inland Alaska have been increasing as timberlands and forest floors grow more parched. The blazes create a feedback loop of their own, pouring more carbon into the atmosphere and reducing the number of trees, which inhale CO2 and release oxygen. Those forests that don't succumb to fire die in other, slower ways. Connie Millar, a paleoecologist for the U.S. Forest Service, studies the history of vegetation in the Sierra Nevada. Over the past 100 years, she has found, the forests have shifted their tree lines as much as 100 ft. upslope, trying to escape the heat and drought of the lowlands. Such slow-motion evacuation may seem like a sensible strategy, but when you're on a mountain, you can go only so far before you run out of room. "Sometimes we say the trees are going to heaven because they're walking off the mountaintops," Millar says.

Across North America, warming-related changes are mowing down other flora too. Manzanita bushes in the West are dying back; some prickly pear cacti have lost their signature green and are instead a sickly pink; pine beetles in western Canada and the U.S. are chewing their way through tens of millions of acres of forest, thanks to warmer winters. The beetles may even breach the once insurmountable Rocky Mountain divide, opening up a path into the rich timbering lands of the American Southeast.

With habitats crashing, animals that live there are succumbing too. Environmental groups can tick off scores of species that have been determined to be at risk as a result of global warming. Last year, researchers in Costa Rica announced that two-thirds of 110 species of colorful harlequin frogs have vanished in the past 30 years, with the severity of each season's die-off following in lockstep with the severity of that year's warming. In Alaska, salmon populations are at risk as melting permafrost pours mud into rivers, burying the gravel the fish need for spawning. Small animals such as bushy-tailed wood rats, alpine chipmunks and pinon mice are being chased upslope by rising temperatures, following the path of the fleeing trees. And with sea ice vanishing, polar bears--prodigious swimmers but not inexhaustible ones--are starting to turn up drowned. "There will be no polar ice by 2060," says Larry Schweiger, president of the National Wildlife Federation. "Somewhere along that path, the polar bear drops out."

WHAT ABOUT US?

It is fitting, perhaps, that as the species causing all the problems, we're suffering the destruction of our habitat too, and we have experienced that loss in terrible ways. Ocean waters have warmed by a full degree Fahrenheit since 1970, and warmer water is like rocket fuel for typhoons and hurricanes. Two studies last year found that in the past 35 years the number of Category 4 and 5 hurricanes worldwide has doubled while the wind speed and duration of all hurricanes has jumped 50%. Since atmospheric heat is not choosy about the water it warms, tropical storms could start turning up in some decidedly nontropical places."There's a school of thought that sea surface temperatures are warming up toward Canada," says Greg Holland, senior scientist for ncar in Boulder. "If so, you're likely to get tropical cyclones there, but we honestly don't know."

So much environmental collapse happening in so many places at once has at last awakened much of the world, particularly the 141 nations that have ratified the Kyoto treaty to reduce emissions--an imperfect accord, to be sure, but an accord all the same. The U.S., however, which is home to less than 5% of Earth's population but produces 25% of CO2 emissions, remains intransigent. Many environmentalists declared the Bush Administration hopeless from the start, and while that may have been premature, it's undeniable that the White House's environmental record--from the abandonment of Kyoto to the President's broken campaign pledge to control carbon output to the relaxation of emission standards--has been dismal. George W. Bush's recent rhetorical nods to America's oil addiction and his praise of such alternative fuel sources as switchgrass have yet to be followed by real initiatives.

The anger surrounding all that exploded recently when NASA researcher Jim Hansen, director of the Goddard Institute for Space Studies and a longtime leader in climate-change research, complained that he had been harassed by White House appointees as he tried to sound the global-warming alarm. "The way democracy is supposed to work, the presumption is that the public is well informed," he told Time. "They're trying to deny the science."

Up against such resistance, many environmental groups have resolved simply to wait out this Administration and hope for something better in 2009. The Republican-dominated Congress has not been much more encouraging. Senators John McCain and Joe Lieberman have twice been unable to get through the Senate even mild measures to limit carbon. Senators Pete Domenici and Jeff Bingaman, both of New Mexico and both ranking members of the chamber's Energy Committee, have made global warming a high-profile matter. A white paper issued in February will be the subject of an investigatory Senate conference next week. A House delegation recently traveled to Antarctica, Australia and New Zealand to visit researchers studying climate change. "Of the 10 of us, only three were believers," says Representative Sherwood Boehlert of New York. "Every one of the others said this opened their eyes."Boehlert himself has long fought the environmental fight, but if the best that can be said for most lawmakers is that they are finally recognizing the global-warming problem, there's reason to wonder whether they will have the courage to reverse it.

Increasingly, state and local governments are filling the void. The mayors of more than 200 cities have signed the U.S. Mayors Climate Protection Agreement, pledging, among other things, that they will meet the Kyoto goal of reducing greenhouse-gas emissions in their cities to 1990 levels by 2012. Nine eastern states have established the Regional Greenhouse Gas Initiative for the purpose of developing a cap-and-trade program that would set ceilings on industrial emissions and allow companies that overperform to sell pollution credits to those that underperform--the same smart, incentive-based strategy that got sulfur dioxide under control and reduced acid rain. And California passed the nation's toughest automobile- emissions law last summer.

"There are a whole series of things that demonstrate that people want to act and want their government to act," says Fred Krupp, president of Environmental Defense. Krupp and others believe that we should probably accept that it's too late to prevent CO2 concentrations from climbing to 450 p.p.m. (or 70 p.p.m. higher than where they are now). From there, however, we should be able to stabilize them and start to dial them back down. That goal should be attainable.

Curbing global warming may be an order of magnitude harder than, say, eradicating smallpox or putting a man on the moon. But is it moral not to try? We did not so much march toward the environmental precipice as drunkenly reel there, snapping at the scientific scolds who told us we had a problem. The scolds, however, knew what they were talking about. In a solar system crowded with sister worlds that either emerged stillborn like Mercury and Venus or died in infancy like Mars, we're finally coming to appreciate the knife-blade margins within which life can thrive. For more than a century we've been monkeying with those margins. It's long past time we set them right.

--With reporting by David Bjerklie and Andrea Dorfman/ New York, Dan Cray/ Los Angeles, Greg Fulton/ Atlanta, Andrea Gerlin/ London, Rita Healy/ Denver and Eric Roston/ Washington
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How to Seize the Initiative

You don't have to wait for Washington to tell you to reduce emissions. You can follow the lead of forward-thinking governments, retailers, artists and even a utility company

By UNMESH KHER, DAREN FONDA, MICHAEL D. LEMONICK, MARGOT ROOSEVELT

THE ROCK BAND CAPITALIST TOOLS FOR CUTTING CO2

When Coldplay cut A Rush of Blood to the Head, the rock band didn't want the album's production and distribution to add to the greenhouse gases flowing into the atmosphere. So, working with a small British firm, the CarbonNeutral Co., the group bought 10,000 mango trees for villagers in Karnataka, India. Since plants breathe in carbon dioxide as they grow, Coldplay figures the mango trees will eventually neutralize all the CO2 released in the making and selling of its CDs.

It's a sweet deal all around. Coldplay gets to do right by the environment; the impoverished Indian villagers not only get the mangoes but will also earn money from the CO2 locked in the trees when the gas is sold on a surging new market--one that trades carbon saved for carbon burned.

Capitalism is nothing if not adaptive, and its champions have responded to global warming with a market-based solution that provides polluters with a profit incentive to mend their ways. It's called cap and trade, and it is the mechanism behind the so-called carbon markets spawned by the Kyoto Protocol. Firms in developed countries that pump out more CO2 than they are allowed under limits imposed by Kyoto are required by the protocol to offset that pollution by buying credits on the carbon market. Those that cut CO2 emissions below their allowance or help polluters in developing nations clean up their act get to sell the credits--as do groups that cut greenhouse gases by, among other things, planting trees.

Since January 2005, carbon markets in the European Union have traded at least 500 million tons of CO2. Because the Bush Administration dropped out of Kyoto, the U.S. doesn't participate in this booming global trade. But state governments are starting to set up regional carbon markets based on caps they establish under their own authority. In December, seven Northeastern states led by New York agreed to cut power-plant emissions via cap and trade, beginning in 2009.

For now, U.S. firms that want to trade emissions must join the Chicago Climate Exchange, a voluntary but legally binding bourse whose members, according to founder Richard Sandor, account for 8% of the greenhouse emissions from stationary sources in the U.S. "If we were a country," he says, "we'd be roughly the size of Britain." Members of the Chicago exchange, including Ford Motor Co. and DuPont, have pledged to cut their emissions 4% by the end of this year from the levels they averaged from 1998 to 2000. They have already taken tens of millions of tons of greenhouse gases out of play, which sounds impressive until it's compared with the 6 billion--ton plume of CO2 spewed into the atmosphere by the U.S. each year.

Meanwhile, the opportunities to offset emissions are growing. Conservation International, for instance, helped Mitsubishi and Pearl Jam funnel their offsetting funds into rain-forest protection in Madagascar. And Coldplay did more than enough to offset its last album, X&Y, by protecting forests in Mexico and Ecuador. Internet ventures with names like TerraPass, myclimate and Drive Neutral enable commuters and air travelers to calculate their emissions and neutralize the damage. Some even aim to turn a profit.

How do the consumer offsets work? Take the nonprofit Carbonfund.org It sells absolution for personal and commercial emissions at a cut rate of $5.50 per ton of CO2. (A full year of carbon neutralization typically costs $99.) Carbonfund allows buyers to choose where their money winds up--in alternative energy, forest conservation or energy efficiency. Co-founder Eric Carlson says Carbonfund has offset about 40,000 tons of CO2 so far. That's not much. But its ultimate aim, he says, is to channel what support it gets into driving down the cost of clean energy--and, along the way, increase awareness of climate change. "There is an educational value in these things," says Judi Greenwald of the Pew Center on Global Climate Change. "People realize that what they do can make a difference." So, apparently, do rock stars. --By Unmesh Kher

SWEDEN CLEANER AIR OVER SCANDINAVIA

Like the U.S., Sweden is addicted to oil. Unlike the U.S., it has a plan to kick the habit--and a deadline. By 2020, says Mona Sahlin, Minister for Sustainable Development, the country will no longer be dependent on fossil fuels. "By then," she declares, "no home will need oil for heating, no motorist will be obliged to use petrol [gasoline] as the sole option available."

Can Sweden do it? Probably. Back in 1970, before the first Middle East energy crisis, Sweden got 77% of its energy from oil. By 2003, even though industrial production had risen dramatically, that figure had dropped to 34%. Part of the country's impressive record comes courtesy of its abundant resources. "We have access to large amounts of hydropower," admits Sahlin, "large amounts of biomass and good conditions for increased use of wind power."

But that's not the only reason Sweden was rated the world's second greenest nation (just behind New Zealand) in a study issued at this year's World Economic Forum in Davos, Switzerland. Sweden's leaders have passed laws that would be unthinkable for a U.S. politician--taxes on fuel and CO2 emissions to induce car owners to trade in their gas guzzlers for hybrids, for example, and tax exemptions for home owners who switch from oil heating to renewable energy. Indeed, whereas Americans are likely to complain about higher taxes or infringements on their rights, most Swedes seem to embrace the idea of helping save the planet.

Take, for example, Sweden's nationwide rush to convert cars from gasoline to fuels like ethanol and biogas fermented from plant waste. Stations that sell alternative fuels are springing up all over the country, and fully 13% of new autos sold in February, the most recent month for which numbers are available, can run on ultra-low-emission substances.

What Americans might appreciate is the way local governments are encouraged to come up with their own strategies for meeting the national goals. For example, in Helsingborg, a coastal city of 120,000, buses run on biogas made from garbage and other organic waste from households and nearby farms. It's part of a program that dates from 2000, when city officials decided they would get 20% of municipal vehicles running on renewable fuel by 2010. By 2004, they had reached 23%. "We have upped our target so that 50% of the city's cars, vans and trucks should use renewable fuel by 2010--and we will meet that target," says Ulla Ingers, Helsingborg's assistant director of environment.

Similar programs are under way across the country. In the northern town of Aapua, a wind farm opened just last month, thanks to local residents who began lobbying town officials five years ago; it should supply 40% of Aapua's electricity. The old university city of Lund gets 30% of its heat from a geothermal plant. And Fjaras, in the southwest, just opened a solar-powered health center. Some of these are small efforts, to be sure, but when an entire nation embraces a pledge to wean itself from oil, there's no reason it can't be done. --By Michael D. Lemonick. Reported by Ulla Plon/Helsingborg

THE MAYORS SAVING ONE CITY AT A TIME

Seattle mayor Greg Nickels has news for President George W. Bush: global warming is also "local" warming. So for Nickels and his constituents, climate change is about the Cascade Mountains, where the city gets its water and hydropower and where the snowpack has shrunk by half over the past 50 years. It's about the effect of Puget Sound's warmer waters on wild-salmon runs. It's about hotter summers cooking up more smog. It's about a rise in sea level that could flood Seattle's port. "The stakes are high--globally and locally," he says. "We need to act."

So in February 2005, when the Kyoto Protocol took effect in 141 countries but not the U.S., Nickels launched the U.S. Mayors' Climate Protection Agreement. So far, 218 mayors in 39 states, representing nearly 44 million Americans, have signed on to its 12-step program for their own cities to meet or beat Kyoto's original target for the U.S.--cutting greenhouse-gas emissions to 7% below 1990 levels over the next six years. Some cities got a head start. Portland, Ore., which zeroed in on global warming beginning in 1993, has already slashed emissions by 13% per capita, partly by building light rail and 730 miles of regional bikeways. In Austin, Texas, the city-owned utility was able to cancel construction of a 500-MW coal-fired power plant--planned to power 50,000 homes--thanks in part to an intensive green building program that offers energy-efficiency audits to all residents and businesses, retrofits schools and installs insulation and shade screens to reduce sunlight in low-income housing. "We're frustrated by the lack of national leadership," says Mayor Will Wynn, an early backer of the Nickels initiative. "This is about the future of the planet."

Other cities are crafting their own solutions. St. Paul, Minn., which has had to forgo Winter Carnival ice sculptures and on-ice softball tournaments in recent years because of rising temperatures, is using a biomass-fired power plant for both heat and electricity. Keene, N.H., is harnessing methane and other gases at its landfill to run a generator that powers its recycling center. Salt Lake City, Utah, has converted 1,630 traffic stops to energy-efficient light-emitting diode signals--which alone will save more than 500 tons of CO2 pollution each year and cost the city $53,000 less than conventional bulbs. "The idea is to solve global warming one city at a time," says Glen Brand, an energy specialist for the Sierra Club, which has launched a "cool cities" website.

But though mayors prefer to downplay the costs of fighting global warming, there seems to be truth to the Bush Administration's contention that meeting the Kyoto targets involves pain--not just gain. And in Seattle, where population growth is projected to push up regional greenhouse gases by 38% in the next 15 years, ratcheting down to 1990 levels would require slashing emissions by 683,000 tons--the equivalent of taking some 148,000 cars off the road. To do that may require such unpopular measures as highway tolls and increased parking taxes. But in the absence of federal controls, Nickels says, he's ready and willing: "If it's not going to happen from the top down, let's make it happen from the bottom up." --By Margot Roosevelt

THE RETAILER THE GREENING OF WAL-MART

All around the world, shoppers flock to Wal-Mart to buy everything from socks to sofa beds. In McKinney, Texas, they come for another reason: to see the wind turbine. Rising 120 ft. above the ground, it's the tallest structure in town and supplies 5% of the store's electricity. It's not the only thing that makes this Wal-Mart a green giant. There are photovoltaic shingles on the roof, exterior walls coated with heat-reflective paint and a high-tech system that automatically dims or raises the lights depending on whether it's sunny or overcast. Brent Allen, who manages the experimental store, says customers tell him all the time that "they drove out of their way to shop at this Wal-Mart." Which makes you wonder: If folks drive farther than they have to, aren't they burning extra gasoline in their pickups and SUVS? And isn't that offsetting the store's energy savings?

The laws of unintended consequences can be cruel for companies trying to do the right thing. The laws of economics suggest that Wal-Mart is so big, with 5,200 stores worldwide, that it influences everything from the price of lumber to the size of the container your laundry detergent comes in. And if this retailing giant throws its weight behind environmental responsibility, the impact could be profound: less air pollution at factories in China, mass-market sales of organic products, cereal boxes that aren't half filled with air. "One little change in product packaging could save 1,500 trees," says Wal-Mart CEO Lee Scott. "If everybody saves 1,500 trees or 50 barrels of oil, at the end of the day you have made a huge difference."

Scott wants Wal-Mart to do its part too. He has promised to cut greenhouse-gas emissions at existing stores 20% over the next few years and pledged to construct new stores that are 25% to 30% more efficient. He wants Wal-Mart's fleet of more than 7,000 trucks to get twice as many miles per gallon by 2015. Factories that show Wal-Mart they're cutting air pollution--even those in China--will get preferential treatment in the supply chain. Wal-Mart says it's working with consumer-product manufacturers to trim their packaging and will reward those that do so with prime real estate on the shelves. Scott has pledged to enlist Wal-Mart's army of lobbyists to push for pro-environmental policy changes in Washington, including incentives for utilities to cut greenhouse gases.

Cynics might call it a "greenwash," a bid to deflect attention from Wal-Mart's controversial labor and health-insurance practices. But it's not just window dressing, because Wal-Mart sees profit in going green. "We are not being altruistic," says Scott. "This is a business philosophy, not a social philosophy." Some top environmentalists seem convinced he's serious, including Amory Lovins, head of the Rocky Mountain Institute, who is a paid adviser. "We don't go where we don't think there's a genuine interest in change," says Lovins.

There's no question that soaring energy costs are fueling Wal-Mart's conservation drive. The company now insists that truckers shut off their engines when stopping for a break, yielding estimated savings of $25 million a year. By doubling the gas mileage of the fleet through better aerodynamics and lower-friction tires, Wal-Mart expects to pocket $310 million a year. One of the biggest items on its energy bill is lighting. Instead of going with the cheapest bulbs, the company is experimenting with costlier LED strips for refrigeration units that last longer and use less energy. Scott also wants to sell more organically grown food and cotton clothing, partly because it's good for the planet, partly because he believes he can get prices down and boost sales to low- income customers.

Like Bill Gates, who started his charitable foundation shortly after Microsoft's antitrust trial, Scott happens to be burnishing Wal-Mart's image at a time when his company's reputation is under siege. He acknowledges that he launched the plan partly to shield Wal-Mart from bad press about its contribution to global warming. "By doing what we're doing today you avoid the headline risks that are going to come for people who did not do anything," he says. "At some point businesses will be held accountable for the actions they take." Meanwhile, should Wal-Mart succeed at shrinking its environmental footprint and lowering prices for green products, both the planet and the company will profit. Sam Walton would have liked that. --By Daren Fonda. Reported by Steve Barnes/Bentonville, Rita Healy/Denver and Adam Pitluk/ McKinney

THE UTILITY ASKING TO BE TAXED AND REGULATED

Jim Rogers runs a power company that spews 62 million tons of carbon dioxide into the atmosphere each year. That's a lot of greenhouse gas. But you won't find him on the hit list of environmental crusaders. The CEO of Cinergy, a utility with nine coal-fired plants in Indiana, Ohio and Kentucky, Rogers is an outspoken advocate of regulating carbon and imposing a price on emissions. His position makes him a renegade within his industry, which officially opposes any regulatory scheme that would force power companies to cut carbon emissions. It makes Rogers more likely to be invited to Sierra Club headquarters than to the White House, given that President Bush hasn't called for anything more stringent than voluntary cuts in greenhouse gases.

What is Rogers thinking? For one thing, he's personally worried about global warming and believes that the scientific debate about what causes it has long been settled. He thinks that the U.S. will be forced to regulate carbon--as most other industrialized countries have done--within the next five years, if not sooner. And as the CEO of a publicly traded company, he has to make decisions that will affect shareholders decades in the future. Power plants have life spans of 50 years, and if carbon is taxed, the fuel calculus of those plants changes radically. "We're very dependent on coal," says Rogers, "and if you're going to have earnings growth that's sustainable over a long period of time, you [need] certainty on the carbon issue."

With the approval last month by Cinergy's board of a merger with Duke Energy, Rogers is poised to run one of America's largest utilities, and he aims to lead by example. In recent years, Cinergy has spent $1 billion to increase its use of cleaner-burning natural gas, including $200 million to convert a coal-fired plant, and Rogers has cut Cinergy's reliance on coal from 87% of its fuel to 73%. He has pledged to reduce Cinergy's CO2 emissions 5% below 2000 levels by 2012, and he is investing in projects to sequester carbon in forests. Rogers is evaluating coal- gasification technology for a plant in Indiana, which could dramatically cut carbon emissions from burning coal, still the least expensive and most abundant fossil fuel in the U.S.

Even if he succeeds, Cinergy's environmental record will be far from perfect. A $1.4 billion settlement with the Environmental Protection Agency over alleged violations of the Clean Air Act fell apart when Cinergy backed away from the deal. The original suit is slowly working its way through the courts. And Cinergy supports Bush's efforts to roll back provisions of the Clean Air Act that govern utilities.

But with global warming, Rogers vows to keep the heat on his colleagues in the energy industry and on Washington politicians. "My greatest fear is that we don't deal with the problem now," he says, "and we wake up one day and don't have enough time." --By D.F. Reported by David Thigpen/Cincinnati

With reporting by Rita Healy/ Denver, Reported by Ulla Plon/ Helsingborg, Reported by Steve Barnes/ Bentonville, Adam Pitluk/ McKinney, Reported by David Thigpen/ Cincinnati
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The Climate Crusaders

They saw which way the wind was blowing and set out to save the world

By CHARLES ALEXANDER, ERIC ROSTON, ALEX PERRY/ NEW DELHI, RITA HEALY/ DENVER, BRYAN WALSH/ HONG KONG

THE POWER BROKER REWARDING GOOD BEHAVIOR

Fred Krupp wants to do something about the carbon dioxide that spews from tailpipes and smokestacks. But why is the president of Environmental Defense looking for solutions in tropical rain forests and Kansas cornfields? Because forests and fields pull greenhouse gases from the air. So Krupp, 52, went to Brazil to urge protection of the Amazon basin and to Kansas to promote no-till farming. Plowing fields releases CO2; if farmers plant seeds without tilling, three-quarters of a metric ton of carbon per acre could be stored every year.

What's in it for Brazilians and Kansans? Environmental Defense is lobbying Congress to approve a system that would mandate reductions in emissions and allow the sale of permits to release specified amounts of carbon. Companies having trouble cutting emissions could buy allowances from firms that have unused permits. Or they could pay farmers to store carbon and developing nations to preserve forests. The idea comes from a concept developed by Environmental Defense when Krupp helped draft the 1990 Clean Air Act. It set up a trading system to control sulfur dioxide. Krupp believes similar financial incentives could slow global warming. "Once you put a value on carbon reductions," he says, "you make winners out of innovators. You offer a pot of gold." --By Charles Alexander

THE ENERGY ENGINEER Clean Power For China

Like just about every ambitious engineering student at China'sÂ Tsinghua University in the early 1980s, Li Zheng had his heart set on the high-tech, high-profile electronics field--up until the day he bombed on an electronics exam. But his uncharacteristic classroom stumble led Li to a field that could play an even larger role in China's future: energy production. "I think the choice was a very fortunate one in the end," says Li, who studied thermal engineering and in 2000 became a full professor at Tsinghua--China's M.I.T.--at the remarkably young age of 35. "Energy is incredibly important for a growing society like China."

But energy means carbon, and China's booming economy puts it on a path to become the world's No. 1 greenhouse-gas emitter as early as 2020. Li knows that China needs clean energy as badly as the developed world needs China to clean up, which is why he joined the Tsinghua-BP Clean Energy Research and Education Center as director when it opened in July 2003. The center's most promising project is a new technology called polygeneration, by which coal is converted into a cleaner gaseous fuel that can both generate electricity and be processed into a petroleum substitute. Polygeneration could cut the carbon emissions China generates by burning its copious coal reserves and reduce its dependence on oil imports. While his team continues to refine the technology--it's still more expensive than direct coal combustion--Li is lobbying the government to construct a $600 million demonstration plant, and he's optimistic he will see it built. "China is motivated to develop this technology," Li says. And the rest of the world is hoping it does. --By Bryan Walsh/Hong Kong

THE SNOW MAN OF ASPEN KEEPING WINTER COOL

If the 1998 fires set in Vail, Colo., by protesters from Earth Liberation Front were an environmental wake-up call for the ski industry, Auden Schendler, 35, is a triple shot of espresso. Hired the next year by Aspen Skiing Co. (ASC), he has become the most visible of a crop of experts charged with cleaning up the industry's act. Between keeping the lodges toasty and draining the creeks for snowmaking, downhill-skiing companies in the late 1990s were major consumers of natural resources. And ASC, which now operates four mountains, two hotels and 12 restaurants in the Aspen-Snowmass area, was one of the biggest. Its snowmaking operations alone consume some 160 million gallons of water a year.

Schendler set about changing that. ASC had already invested $10.5 million in efficient snowmaking equipment that saved more than 6 million gallons of water in one year. At Schendler's urging, it became the first ski company to issue a climate-change policy, with a public commitment to cutting greenhouse gases that has led to a 75% reduction in emissions. ASC was the first to use biodiesel fuel in snowcats, issue sustainability reports and develop a green building policy.

A graduate of Bowdoin College, Schendler insulated trailers for the poor before joining Amory Lovins' famed Rocky Mountain Institute. He found a kindred spirit in ASC president and CEO Pat O'Donnell, although the road to environmental enlightenment at ASC hasn't always been smooth. It took four years to persuade the company to retrofit a parking garage with fluorescent light fixtures, a move Schendler calculates rid the atmosphere of 300,000 lbs. of CO2 annually.

A prolific writer and major supporter of the Keep Winter Cool campaign, a partnership between the ski industry and the Natural Resources Defense Council, Schendler feels he has helped change the culture of skiing, at least at ASC. "We've turned this place into a lab for addressing climate change," he says. "Aspen is a lever that can change the world." --By Rita Healy/Denver

THE POLLUTION FIGHTERS Delhi Without Diesel

Melting ice caps didn't figure into the fightÂ Sunita Narain and Bhure Lal led to build the world's cleanest public-transport network. They had more pressing concerns. "New Delhi was choking to death," says Narain, 43, director of India's Center for Science and Environment. "Air pollution was taking one life per hour." Adds Lal, 63, then a senior government administrator: "The capital was one of the most polluted on earth. At the end of the day, your collar was black, and you had soot all over your face. Millions had bronchitis and asthma."

In the mid-1990s, Narain filed a lawsuit to force Delhi's buses, taxis and rickshaws to convert to cleaner-burning compressed natural gas (CNG). In July 1998, the Supreme Court ruled largely in her favor and adopted many of her proposals. It ordered a ban on leaded fuel, conversion of all diesel-powered buses to CNG and the scrapping of old diesel taxis and rickshaws. But busmakers and oil companies--supported by government ministers--objected loudly. So the court formed a committee, led by Lal and Narain, to enforce its judgment.

The unlikely duo immediately ran into roadblocks. Bus companies took vehicles off the road, stranding angry commuters. Mile-long queues of rickshaws formed at the handful of gas stations with CNG pumps. Oil companies trotted out scientists who claimed that CNG was just as polluting as diesel. But Narain and Lal fought back. By December 2002, the last diesel bus had left Delhi, and 10,000 taxis, 12,000 buses and 80,000 rickshaws were powered by CNG.

Although air pollution in Delhi has stabilized, the fight for clean air is far from won. Some 400 to 600 new private cars roll onto the city's streets every day. Narain and Lal don't claim to have slowed global warming. But their efforts have attracted requests for advice from as far away as Kenya and Indonesia. "Delhi leapfrogged," Narain says with a grin. "People noticed." --By Alex Perry/New Delhi

THE EVANGELICAL ACTIVIST PREACHING FOR THE PLANET

The Rev. Jim Ball agrees with President George W. Bush's positions on abstinence, stem-cell research, traditional marriage and the rights of an unborn child. But the Administration's environmental policies strike him as morally wrongheaded, and he's not afraid to say so. He led the 2002 "What Would Jesus Drive?" campaign against gas-guzzling cars and was one of the organizers of the Evangelical Climate Initiative in February, when 86 evangelical Christian leaders called on Congress to regulate carbon-dioxide emissions.

Ball, 44, practices what he preaches (he drives an energy-efficient Toyota Prius) and he came to his environmental beliefs honestly: through Scripture and concern for the living and the unborn. Fearing that millions of lives could be lost in global-warming-related disasters, he began studying environmentalism at Drew University in 1994 and emerged three years later with a Ph.D. in theological ethics. He became executive director of the Evangelical Environmental Network in 2000.

Activist ministers like Ball and Richard Cizik of the National Association of Evangelicals represent a significant political liability for the Bush Administration and its allies in Congress--a sign that their energy policies have put them on a collision course with a core constituency. Pay attention to our message, Ball argues, because climate change is not a left-wing, tree-hugging issue. "It's a people problem. It's about loving your neighbor." --By Eric Roston

http://www.time.com/time/magazine/article/0,9171,1177019,00.html

The Impact of Asia's Giants

How China and India could save the planet--or destroy it

By BRYAN WALSH

If everyone lived like theÂ average Chinese or Indian, you wouldn't be reading about global warming. On a per capita basis, China and India emit far less greenhouse gas than energy-efficient Japan, environmentally scrupulous Sweden--and especially the gas-guzzling U.S. (The average American is responsible for 20 times as much CO2 emission annually as the average Indian.) There's only one problem: 2.4 billion people live in China and India, a great many of whom aspire to an American-style energy-intensive life. And thanks to the breakneck growth of the two countries' economies, they just might get there--with potentially disastrous results for the world's climate.

The International Energy Agency (IEA) forecasts that the increase in greenhouse-gas emissions from 2000 to 2030 from China alone will nearly equal the increase from the entire industrialized world. India, though behind its Asian rival, could see greenhouse-gas emissions that rise 70% by 2025, according to the World Resources Institute. But the nearly double-digit growth rates that are responsible for those nightmare projections also present an environmental opportunity. "Anything you want to do about clean energy is easier to do from the outset," says David Moskowitz, an energy consultant who has advised Chinese officials. "Every time they add a power plant or factory, they can add one cleaner and better than before." If China and India can muster the will and resources to leapfrog the West's energy-heavy development path, dangerous climate change might be averted. "China and India have to demonstrate to other countries that it is possible to develop in a sustainable way," says Yang Fuqiang, vice president of the Energy Foundation in Beijing. "We can't fail."

The Kyoto accord on climate change did nothing to slow growth in China and India because as developing countries they are not required under the protocol to make cuts in carbon emissions--and that is not likely to change after the agreement expires in 2012. Both countries are desperate for energy to fuel the economic expansion that is pulling their citizens out of poverty, and despite bold investments in renewables, much of that energy will have to come from coal, the only traditional energy source they have in abundance. Barbara Finamore, director of the Natural Resources Defense Council's China Clean Energy Program, estimates that China's total electricity demand will increase by 2,600 gigawatts by 2050, which is the equivalent of adding four 300-megawatt power plants every week for the next 45 years. India's energy consumption rose 208% from 1980 to 2001, even faster than China's, but nearly half the population still lacks regular access to electricity--a fact the government is working to change. "They'll do what they can, but overall emissions are likely to rise much higher than they are now," says Jonathan Sinton, China analyst for the IEA.

Environmentalism inevitably takes a backseat to development in China and India, but even among many green advocates there, climate change is seen as a less pressing problem than air and water pollution. There is also a widespread feeling that the developed world, which grew rich while freely spewing carbon, should take most of the responsibility for climate change. "Our issue is that, first and foremost, the U.S. needs to reduce its emissions," says Sunita Narain, director of the Center for Science and Environment in New Delhi. "It is unacceptable and immoral that the U.S. doesn't take the lead on climate change." The Bush Administration, in turn, has rejected Kyoto partly because developing countries were exempt from emissions cuts.

The standoff between the U.S. and the Asian giants has stymied international climate-change efforts for years, but that is beginning to change--and some of the push is coming from Beijing. For most of the recent Montreal climate conference, the U.S. resisted any serious discussion of what should be done after Kyoto expires. But several major developing countries, including China as a quiet but present force, supported further talks and helped break down U.S. opposition. "At the moment, China seems more interested in engaging on this issue internationally than the U.S. does," says Elliot Diringer, director of international strategies for the Pew Center on Global Climate Change.

That's because China and India increasingly see climate-change policy as a way to address some of their immediate problems--such as energy shortages and local environmental ills--while getting the international community to help foot the bill. Thanks to poorly run plants and antiquated power grids, China and India are extremely energy inefficient. China uses three times as much energy as the U.S. to produce $1 of economic output. But that means there is a lot of room for improvement, and saving energy by cutting waste is less expensive than building new coal plants. It also reduces dependence on foreign energy and comes carbon and pollutant free. "Efficiency really is the sweet spot," says Dan Dudek, a chief economist at Environmental Defense. Beijing agrees: the government aims to reduce energy intensity--the amount of energy used relative to the size of the economy--20% by 2010.

Making ambitious pledges is easy--that is what five-year plans are for--but finding the will and the funds to make them stick is trickier. One source of funding is the Clean Development Mechanism, a part of the Kyoto Protocol that allows developed countries to sponsor greenhouse-cutting projects in developing countries in exchange for carbon credits that can be used for meeting emissions targets. Those projects don't require any technological breakthroughs. A 2003 study by the consulting firm CRA International found that if China and India invested fully in technology already in use in the U.S., the total carbon savings by 2012 would be comparable to what could be achieved if every country under the Kyoto Protocol actually met its targets.

But that window of opportunity is closing rapidly. Every step forward that these countries take today (such as China's move to make its auto-emission regulations stricter than the U.S.'s) risks being swamped by growth tomorrow (for example, China could have 140 million cars on the road by 2020). What China and India really need to ensure green development is what the world needs: a broadly accepted post-Kyoto pact that is strict enough to make it economically worthwhile to eliminate carbon emissions. Though actual cuts are off the table for now, Beijing and New Delhi seem willing to discuss softer targets, such as lowering carbon intensity. But they feel that Washington must take the lead. "It is possible for these countries to achieve the growth they deserve without wrecking the climate," says Diringer. "They just can't do it on their own. It has to go through the U.S."

Maybe we can begin by living a bit more like the average Chinese or Indian--before they start living like us.

With reporting by With reporting by Susan Jakes, Jodi Xu/ Beijing
