Where's the water?
POSTED 26 APR 2001 
Water. If you've got it, you probably take it for granted. But a quick scan of the globe -- and a chat with the tiny group of researchers who are obsessed by fresh water -- both indicate that water shortages are looming. 
And they aren't necessarily in the future, either. Here's what we've read in the past week or so. 
... Mexico City (home to 20 million people) is sinking because the city sucks out underground water faster than the aquifer can be refilled. 
... Florida wants to refill its overpumped aquifer with untreated surface water, despite federal regulations to the contrary. 
[image: 1973 photos shows two lobes of the lake, with water in both. In 1987 photo, one lobe is gone, and a puddle remains in the other lobe.]Lake Chad, at the intersection of Chad, Niger, Nigeria and Cameroon in West Africa, is disappearing. Shown: 1973 photo. Place mouse over picture to see a 1987 photo. The lake supplied water for massive irrigation projects, but the shrinkage also reflects a big drop in rain since the early 1960's.
Courtesy NASA Goddard Space Flight Center 
... Texas is moving toward private, for-profit water sales. The water will be "mined" from aquifers that are disappearing fast. No word on what the private suppliers, including corporate raider T. Boone Pickens, will do once the aquifers run dry. 
... Aquifers around the world are being overtapped for irrigated agriculture, which fills about 40 percent of the global larder. 
... The Bush Administration has withdrawn a proposed tightening of the arsenic standard for drinking water. Critics say the old rule, dating to 1942, could allow thousands of cases of cancer and other diseases. Meanwhile, in Bangladesh, what's been called the "largest poisoning of a population in history" has 35 to 77 million people drinking arsenic-laced water. 
... A showdown is looming over the Tigris and Euphrates Rivers, which originate in Turkey, then water both Syria and Iraq. If Turkey goes ahead with a series of dams, the downriver nations could starve. 
You don't miss your water, an old blues sage wisely said, 'til your well runs dry. Down here on planet Earth, the well is starting to run dry. We've seen projections that three billion people -- half of today's population -- will be short of water in 2025.
Not all wet 
[image: Looking like a quilt in this aerial shot, green or brown circles show the coverage of center-pivot irrigators.]As we in water-rich countries take our daily showers, water the lawn or laze about in the pool, it's easy to forget that fresh water is a life-or-death issue in many parts of the world. 
Of a population of roughly 6.1 billion, more than 1 billion lack access to potable water. The World Health Organization says that at any time, up to half of humanity has one of the six main diseases -- diarrhea, schistosomiasis, or trachoma, or infestation with ascaris, guinea worm, or hookworm -- associated with poor drinking water and inadequate sanitation. About 5 million people die each year from poor drinking water, poor sanitation, or a dirty home environment -- often resulting from water shortage (see "Tackling the Big Three" in the bibliography). 
Parched places 
One glance at the map tells you that water is shortest in equatorial countries, often where populations are rising. (Population data below from Population Reference Bureau). 
[image: water shortage map showing regions where water scarcity occurs]
China, with 1.26 billion people, is "the one area worrying most people most of the time," says Marq de Villiers, author of the recently published "Water " (see bibliography). [image: 'water drop guy' says: Overpumping is causing the water table in dry Northern China to drop a meter a year.]In dry Northern China, he says, "the water table is dropping one meter per year due to overpumping, and the Chinese admit that 300 cities are running short. They are diverting water from agriculture and farmers are going out of business." Some Chinese rivers are so polluted with heavy metals that they can't be used for irrigation, he adds. 
"They're disgraceful, unusable, industrial sewers," says de Villiers. As farmers go out of business, China will have to import more food. 
In India, home to 1.002 billion people, key aquifers are being overpumped, and the soil is growing saltier through contamination with irrigation water. Irrigation was a key to increasing food production in India during the green revolution, and as the population surges toward a projected 1.363 billion in 2025, its crops will continue to depend on clean water and clean soil. 
Israel (population 6.2 million), invented many water-conserving technologies, but water withdrawals still exceed resupply. Overpumping of aquifers along the coast is allowing seawater to pollute drinking water. Like neighboring Jordan, Israel is largely dependent on the Jordan River for fresh water. 
[image: world map showing the rivers of the world in white, against black continents]
Water Fight 
Egypt, whose population of 68 million may reach 97 million by 2025, gets essentially no rainfall. [image: map of the region surrounding the Nile river, including Egypt, Sudan, and Ethiopia]All agriculture is irrigated by seasonal floods from the Nile River, and from water stored behind the Aswan High Dam. Any interference with water flow by Sudan or Ethiopia could starve Egypt. 
"The Nile is one I worry about," says Sandra Postel, director of the Global Water Policy Project. Egypt, she says, is militarily powerful but vulnerable. "The hydropolitics might favor some military action, because Egypt is so heavily dependent on the Nile, it's already virtually tapping out the supply, and Ethiopia is now getting interested in developing the headwaters." 
When a World Bank official suggested several years ago that water wars are not far off, he might have had Egypt on his mind -- or Turkey, Syria and Iraq, another trio of Middle-Eastern states that are locked in an uncomfortable embrace over water. 
The Tigris and Euphrates Rivers both rise in Turkey and flow unimpeded to Syria and Iraq, where they provide the bulk of irrigation water needed in the arid climate. Turkey has proposed a series of dams that would reduce river flow. That causes alarm downstream. 
[image: map of middle east showing Tigres and Euphrates river and the countries they pass through]
A working river 
International water politics play a role in the Southwestern United States, where the Colorado River is shared by many states before its dregs trickle into Mexico. All along the river, water is diverted for irrigation and urban water -- with Arizona and California the biggest users. Because Mexico uses the dribble of water that reaches it for irrigation, virtually nothing reaches the river's once-fertile -- and now parched and polluted -- delta on the Sea of Cortez. 
The Colorado may be completely allocated, but the Southwest continues booming. According to one estimate, five of the 10 fastest-growing U.S. states are in the river's drainage. The water the newcomers drink is likely to come from farmers who now receive subsidized river water. 
The rivers we've mentioned are some of the 200 and 300 major lakes and rivers that transcend national boundaries. The list includes such major items as the Nile, the Amur River between Russia and parched northern China, the Niger in Africa, and the Mekong, Indus and Ganges in Asia. 
Can't anyone get along? 
Not dry as dust 
Despite the potential for fights over water, shortages can increase cooperation as well as friction. Jordan and Israel closely cooperate on the preservation of the Jordan River. Author de Villiers says water shortages, rather than exacerbating tensions in the Middle East, "have brought them together" -- although we wouldn't overstate the degree of cooperation. 
[image: A farmer holds the handles of a small irrigator used to lift water from a larger channel into the fields. The pump uses a series of small buckets to lift the water.]Demand for water is escalating, contributing to intensified competition among users. In many areas, giving water to one user means denying it to another.
Photo by F. Botts. Courtesy FAO 
Egypt stores a great amount of Nile water behind the Aswan High Dam, but the high rate of evaporation in the desert is an incentive to transfer the storage upstream, where, according to Postel, it would evaporate one-third as fast. Although that would leave more water to be shared, Egypt would never allow Ethiopia to build dams without assurances of a steady water supply in drought years. 
Although there's no agreement yet, there's been some cooperation, Postel says. "Ethiopia and Egypt meet about water every year, trying to work toward a watersharing arrangement -- something they would not have considered 10 years ago." 
[image: Skinny poplars stand in rows, separated by wide canals of muddy brown water. No word on the odor...]There are other reasons for optimism about the generally dismal water situation. For example, total U.S. usage has dropped 20 percent from a peak in 1980. de Villiers says some underdeveloped countries are likewise reducing consumption. 
"Namibia is famously thrifty for its use of water [in dry years, up to 30 percent of the capital's drinking water is recycled wastewater]. Egypt recycles virtually everything they get." 
And while rivers are heavily polluted in China and elsewhere, a few rivers are being restored. De Villiers says the Rhine, once called the sewer of Europe, has been cleaned up over the past decade or so. "I'd not want to drink it, but fish are reappearing in the river." 
Can the profit motive help? 
Who's gonna pay the pumper? 
You might think that since fresh water is more valuable than diamonds, there'd be no need to price it. You'd be wrong. 
[image: A tall stone aqueduct looks more than 25 meters tall is supported by one row of arches atop another. Structure dwarfs the people beneath it.]"Free" or subsidized water is bound to be wasted, according to most experts. Why bother fixing the leaky faucet if that would cost more than you'd save? Why buy better irrigation technology if it won't save you money? 
No reason. And that's why we hear so many suggestions that water users must pay the price. Easier said than done, in many cases. Sandra Postel, who has studied water policy for many years, observes, "Most water in developing countries, especially in agriculture, is not metered, and you can't charge for volume unless you have a way to measure it." She suggests that rationing or better technology could encourage more efficient use where water cannot be metered. 
[image: A nozzle atop a pipe sprays a stream of water.]High-pressure irrigation of crops is more efficient than furrow irrigation, but not as efficient as low-pressure irrigation.
Courtesy Dorchester County (MD) Cooperative Extension 
The subsidies are "most dramatic in irrigation," which accounts for about 70 percent of worldwide use, says Postel. "In most cases, farmers pay 10 percent to 15 percent of the real cost, or get it free." And because water subsidies usually go only to rich farmers, Postel says they are "not necessarily helpful from a conservation or equity standpoint." 
Water subsidies are a fact of life in the western United States. According to de Villiers, they amount to $500 per acre. He alleges that "70 percent of the farmers' profits in California's Central Valley -- which is supposed to be the richest farmland in the world -- came directly through taxpayer subsidization." 
[image: A green, flat field drifts away to the horizon. Across the foreground is the supply channel; furrow channels lead directly to the back, paralleling the crop rows.]These field are watered by furrow irrigation. Note the black gates that control the entry of water from the larger channel in front into the furrows.
Courtesy Mark Finco 
Charging for water has dramatic effects, de Villiers adds, causing usage to decline by about 30 percent. However, as water becomes more expensive, farmers may go out of business or plant more profitable crops. That can reduce a country's ability to feed itself. 
Privatization: peril or panacea? 
In cities, water often arrives in a truck, especially on the outskirts of megacities like Jakarta, Bangkok and Mexico City, where water pipes are absent. Vendors may charge "exorbitant prices for dubious-quality water," says Postel. "Because ...society has not provided water, many are spending one-quarter of their income on water. It's a tremendous inequity caused by the failure to provide for basic needs" (see "Mexico Grows Parched... " in the bibliography.) 
The World Bank and other international development agencies have spent a lot of money on water supplies, purification systems, wastewater plants and dams. Money is always short, but even well-funded water projects can fail without good management. In a 1998 interview, John Briscoe, then the World Bank's senior water advisor said, "Right now, there's a huge amount being spent for terrible service." 
Many urban water utilities, Briscoe added, "Are run as government departments with no interest in serving users, but only maintaining employment and serving government ministers. They are some of the worst-run public agencies you can find." 
One solution, he says, is to put water utilities on a profit-making basis. And while privatization has its critics, it beats not getting water. "The evidence is absolutely clear in my mind," says Briscoe. "For poor people in particular, the worst thing is to be denied access. They are happy to pay a reasonable cost, but not if it's going into the pocket of politicians." 
Charging higher prices for piped water may bite the poorest less than expected, says de Villiers, since in many countries, "The only people who have running water are the rich." The poor, he notes, may already be paying high prices to itinerant water sellers. Water fees, he says, pump money into the water infrastructure so water pipes can be laid, and they focus attention on the diminishing resource called fresh water. 
Yet water-for-profit is no panacea. Privatization failed in Bolivia's third-largest city, Cochabamba. High prices forced some inhabitants to choose between food and water, and the government cancelled the contract with the private utility. 
In terms of household usage, Postel says, "This is not a problem of scarcity, it's problem of political will. The means are there to provide everybody with basic needs, 50 liters per person per day. It's not had a high enough political priority." Poor people who lack access to clean water, "get water from unclean surface ponds or dirty rivers, and they get sick and die." 
Can technology help? 
Because water is generally used so inefficiently, Postel calls conservation "the last oasis." Simple devices like low-flow toilets can cut usage by 70 percent. When New York City was faced with spending $1 billion on a new pumping station in the early 1990s, it opted instead to replace toilets. By 1997, after the city spent $295 million on incentives, 1.33 million new toilets had been installed, saving 70 million to 90 million gallons per day. Overall, per capita consumption dropped from 195 gallons in 1991 to 169 gallons in 1999. 
[image: A concrete bulwark in the foreground houses the dry river.  A circular area of green in the background indicates that some moisture reaches the dry river bed in the background.]As it crosses the U.S.-Mexico border, the Alamo River is mainly a memory. Water withdrawals further north for irrigation help diminish the stream here to a green patch on the landscape.
Courtesy Mark Finco 
Agriculture, which uses about 70 percent of total fresh water, offers much larger savings. Drip irrigation, pioneered by Israel, delivers water directly to the crops roots. Although it's more expensive to start with, it's far more frugal as well in terms of water. And delivering water steadily to the roots improves production as well. Postel writes, "Studies in India, Israel, Jordan, Spain and the U.S. have shown time and again that drip irrigation reduces water use by 30 to 70 percent and increases crop yield by 20 to 90 percent compared with flooding methods." 
Flooding 
Reuse of wastewater is becoming a fact of life in many arid regions, including Egypt, Israel, and the American Southwest. Depending on its cleanliness, water may be used to irrigate non-food crops, or even food crops. In the extreme example, Namibia, as we've seen, drinks treated wastewater in drought years. 
Desalination -- the removal of salt from salt water -- would be the ultimate solution to water woes -- if it can be done cheaply enough. That's a big if: "The best estimates are $2 to $2.50 per ton for desalination," says de Villiers. "That not really that far from the real cost of delivering water from the Colorado River, but California's water is so heavily subsidized that they are paying 10 cents per ton when the real cost is closer to $2.50 per ton." 
Desalination also takes a lot of electricity, de Villiers notes. "Unless somebody comes up with a way to do it with less energy," the cost of more fresh water could be increased global warming. 
I suppose global warming isn't going to make things any wetter... 
Hydrology of a hothouse world 
What will global warming do to the supply of fresh water? As the ocean warms, sea level will rise. We'll see more evaporation and precipitation, and more storms. While the local effects of global warming cannot be predicted, "You can't not look at it," says Sandra Postel. Warming "will literally change the hydrology of every major river basin in the world, especially in Asia." 
[image: photo of snow-capped mountains]While regional rainfall is hard to predict, increases in temperature will affect the snow supply that feeds major rivers. "Most major rivers in Asia come from the mountains," Postel notes. "The Ganges, Indus, and Yellow are dependent on mountain snowpack for their flow." Snowpack, she says, is "beautiful from a water point of view" because the snow is a natural reservoir that melts in spring and summer, just when water is needed in downstream areas. 
As temperatures warm, she says, more precipitation will fall as rain, and the snow will melt sooner, so peak runoff will occur earlier in the year. The change, Postel says, "will worsen the water situation in places where they are already scrambling." She cautions that the Ganges, Indus and Yellow are already "tapped out in the dry season." The same problem could affect rivers fed by the Andes, Rockies, and Alps. 
Craving carbon? 
Some skeptics have noted that global warming could have a fringe benefit -- more carbon dioxide seems to hasten plant growth, but that can't happen without water, or if the land gets too saline. 
Overall, the problem is an unending demand, caused by soaring population and industrialization, splashing up against a finite supply. The water crisis is "definitely getting worse," says Postel. "The basic issue is the fact that water is renewable but finite, any place where the population grows, you'll have a diminished supply per person." 
Rather than continually looking for another river to dam, Postel suggests working more intelligently with the existing supply. "We need a fundamental shift to meeting basic human needs and improving efficiency rather than continuing to find new sources. That's a no-win proposition. Every additional unit we take out of the natural environment causes environmental degradation. We need to do more with less through a focus on policy and institutions." 


image4.gif
"

(Qverpumping
is causing
the water table in
dry Northern
China to drop
ameter a year.




image5.gif




image6.gif




image7.gif




image8.jpeg




image9.jpeg




image10.jpeg




image11.jpeg




image12.jpeg




image13.jpeg




image14.jpeg




image1.jpeg




image2.jpeg




image3.gif
—Littor o waer sarity
[ —Notestimated





