Droughts and floods

Over the past decade, the number of droughts and floods have increased dramatically, as environmental conditions have deteriorated and the global climate continues to change due to accelerated greenhouse gas emissions. According to the World Meteorological Organisation (WMO), the number of people affected by floods alone from 1991 to 2000 is reported to be around 1.5 billion. 

Nearly all of the world’s river systems have been altered by human activities. River modifications and excessive water withdrawals have contributed to and aggravated drought conditions in dry lands throughout the world. This has been exacerbated by loss of tree cover in watersheds, since trees and other vegetation help to soak up and store water during the wet season making more available during the dry season.

Many rivers no longer reach their deltas during dry periods. Rivers such as the Colorado, Huang-He (Yellow River), Ganges, Nile, Syr Darya and Amu Darya run dry in their lower reaches during the dry season – some of the are dried up for half of the year or more. The conversion of wetlands to agricultural and urban land also have impoverished the capacity of these natural sponges to soak up and store excess water during the rainy season. 

Consider the following recent examples:
· Floods throughout Asia in 1998 killed 7,000 people, damaged more than 6 million houses and destroyed 25 million hectares of cropland in Bangladesh, China, India and Vietnam.

· In September, 2000 flooding and landslides killed seven people in Japan and forced the evacuation of 45,000 people caught by flood waters; the rainfall was the most in a 24-hour period ever recorded since records began in 1891.

· In September 2000, heavy rains in Southeast Asia resulted in unprecedented flooding along the Mekong River and its tributaries. Damage was widespread:
- Flood waters inundated parts of northern Thailand, damaging more than half a million hectares of cropland
- Nearly half a million people in the Mekong Delta (in Cambodia and Vietnam) had to abandon their homes
- In Cambodia, rising flood waters submerged close to 400,000 hectares of cropland; emergency supplies were distributed to 1.4 million people
- In Laos, over 18,000 families had to be evacuated from flood plains and the rampaging waters severely damaged just under 50,000 hectares of cropland

The UN’s Economic and Social Commission for Asia and the Pacific (ESCAP) blamed the floods (and droughts) in the region on widespread deforestation in watershed areas, poor soil management practices, reclamation of flood plains and wetlands and the rapid expansion of urban areas.

The see-saw effect of droughts followed by floods is becoming more severe according to the UN. Destruction of forests and wetlands is the main reason. But as climate change sets in, these increasingly destructive cycles are expected to become even worse.

Trees, soil and water

The crops that feed the cities are raised in the valleys and flat river plains, but the fate of the valleys is decided in the hills and mountains where the streams rise.

Where the hillslopes and ridges in the upper reaches are covered with trees, the streams flow clearly and steadily and all is well in the valleys below.

Where the trees are gone, the soil washes down the slopes to clog the streams and foul the river bottoms, raising the water level, and when the rains come in the hills there is no soil left to hold the water -- flash floods sweep down into the valleys, rivers burst their banks, the floods ruin crops and lives, and wash yet more soil away to the sea. The water is wasted, the deserts spread.

So the Journey to Forever route is a steep and mountainous one, moving ever upstream to seek out isolated hill-farming communities, focusing on water management, and on tree-based cropping systems.

Multi-purpose groves of mixed trees can maintain the soil for other crops and provide large yields of fruit and nuts, forage and fodder for a variety of livestock, timber and fuel, and a host of other products -- and clean, steady water for the valleys below.

No trees, no soil, no water -- desert[image: image2.jpg]


:

"Destruction of the earth's thin living cover is proceeding at a rate and on a scale unparalleled in history, and when that thin cover -- the soil -- is gone, the fertile regions where it formerly lay will be uninhabitable deserts." That could have been written yesterday, but in fact it's more than 60 years old -- from The Rape of the Earth: A World Survey of Soil Erosion, by Jacks and Whyte, published in 1939.

Today, the deserts are spreading at the rate of five million hectares a year worldwide (not yet quite as fast as the forests are vanishing). A third of the world's land surface is at risk from desertification, threatening the livelihoods of more than 850 million people (United Nations Development Program).

American researcher J. Russell Smith charted how this disastrous progression could be reversed by using special trees, especially in the hills. "When we develop an agriculture that fits the land, it will become an almost endless vista of green, crop-yielding trees," he wrote in Tree Crops: A Permanent Agriculture (1929).

Trees for deserts

The HDRA has assisted hundreds of projects in Third World countries, helping to plant millions of drought-resistant trees -- at a cost of less than a penny a tree.

The continuing succession of famines in drought-stricken Africa seem the act of a vengeful God. Millions of people are at risk. Global appeals fight to get food to the emaciated hordes that pour out of the devastated lands and onto the world's television screens. No-one knows how many lives have been lost. Some campaigns have promised to end famines once and for all -- until the next mass tragedy unfolds. The problem seems intractable.

It is certainly complex, with no quick-fix solutions. It is also a truly ancient problem, and we should have seen it coming. In fact we did: "Destruction of the earth's thin living cover is proceeding at a rate and on a scale unparalleled in history, and when that thin cover -- the soil -- is gone, the fertile regions where it formerly lay will be uninhabitable deserts," wrote Jacks and Whyte more than 60 years ago in The Rape of the Earth: A World Survey of Soil Erosion. They continued: "The threat of a succession of man-made deserts is a very real one to all parts of Africa."

Today, the deserts are spreading at the rate of five million hectares a year worldwide (not yet quite as fast as the rainforests are vanishing), with a third of the world's land surface at risk from desertification -- an area larger than the whole continent of Africa. 

'After the man the desert'

A potent mixture of economic pressures, modern agricultural practises and population growth have forced Third World farmers to fell tree cover to grow grains, forced farms into marginal areas and up steep slopes, forced herders into ever-smaller grazing areas. The last trees fall to the desperate need for firewood. The soil washes away with the rain, and neither are seen again. Crop-failure, famine.

The American researcher J. Russell Smith charted the process in four words: "Forest -- field -- plough -- desert". He also charted how this disastrous progression could be reversed, by using special trees. "When we develop an agriculture that fits the land, it will become an almost endless vista of green, crop-yielding trees," he wrote. 

IMF and World Bank: Out of Control -- THE International Monetary Fund and World Bank are institutions out of control. For evidence, consider the institutions' feeble and fatally flawed debt relief program. Under their Highly Indebted Poor Country (HIPC) initiative, the world's poorest countries can receive reduction of approximately one third of their current payments to overseas creditors -- if they endure six years of closely monitored, extremely intrusive "structural adjustment." ... HIPC is the institutions' most important fig-leaf, a program designed to obscure the view of the harm they are doing to poor countries.

Deforestation has a second impact on flooding -- the release of sediment. Vast amounts of eroded soil wind up in river beds, shrinking channels and the river's ability to carry water without flooding. "The extreme deforestation in the Himalayas, in Nepal, undoubtedly contributes to the sedimentation problem in rivers draining the region," Bolton says. "The same amount of water floods more than before." 

Devastating floods hit Kenya
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Floods and mudslides have killed 46 people across Kenya in the past two weeks, the police have said. 

Mudslides have become more common because so many forests have been cleared to make way for farmland, officials say.

Deforestation means that trees no longer stop earth from sliding down hill-sides, said Mr Wendo. 

"In some areas where we never had problems, people have cut trees to cultivate and the soil gets loose,"

Dr. Ron Stewart:…. FOREST ECOLOGY AND MANAGEMENT
The world's forests are found only where there is a moderate to good supply of water so they are particularly important in protecting watersheds and cycling water. Forest canopies clean the air by removing natural substances and pollutants from it. Canopies also moderate climates by transpiring water and absorbing heat energy. By affecting the rate at which water moves through soil and changing its chemistry, forests abate floods and clean the water flowing into streams and aquifers. While forests occupy only about 30 percent of the Earth's land surface, they account for about 70 percent of the Earth's leaf surface area. Because leaves absorb a much larger percentage of the sun's energy than does bare ground, the amount and distribution of leaf area greatly affects the Earth's heat balance and play a significant role in carbon sequestration. Forests have continued to provide significant economic benefits in the form of wood, clean water, forage, hunting, and fishing. Pressures for exploitation are increasing worldwide. At the same time, there is an increasing awareness of the intangible values of forests for recreation, spiritual renewal, and ecological benefits, such as wildlife habitat and carbon storage. Understanding the structure and functioning of forest ecosystems is key to maintaining healthy forests and the multiple values they hold for humans.

World: Asia-Pacific

For centuries the great Yangtze and Yellow rivers have broken their banks, causing huge loss of life and changing the face of the landscape.

Floods are once again hitting China, a year after more than 4,000 people were killed in the worst flooding for 50 years. 
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Much of the flooding is the consequence of the natural cycle of seasonal change. 

But international aid and donor organisations say that the floods have been made far worse by two decades of deforestation. 

Logging explosion 

The United Nations estimates that logging has led to the deforestation of an area of land four times larger than Hong Kong. 

This has had a massive impact on the environment and the lower reaches of the Yangtze river. 

Dr Lei Guangchun, head of the China programme for the World Wide Fund for Nature (WWF), told BBC News Online that his team had been researching the effects of the logging. 

"We are now dealing with a serious situation started in the 1980s," said Dr Lei. 

"The areas affected have lost around 30% of their forest cover in the last 15 years as logging was carried out without a policy of sustainable forest management. 

"This has caused a dramatic contribution to the floods," he said. 

"Once deforestation takes place, land suffers soil erosion and sediment is washed down stream from mountainous areas. 

"It arrives in the central and lower regions of the river where it builds up on the river bed, raising the level of the water far higher than normal." 

Is China Dammed for a Great Flood?

Much like the romanticized Titanic, the "iron dams" of the Huai River were considered indestructible by the Chinese. But the fall of the country's largest dams also contributed to the largest disaster in China's -- and perhaps the world's -- history. 

Monstrous waves engulfed entire towns after typhoons burst the 62 iron dams in Henan Province on an August night in 1975. The "river dragon" escaped with a deadly ferocity, drowning an estimated 230,000 people. Two million people were trapped for weeks and disease and famine struck 11 million in the aftermath. 

Now environmentalists and hydrologists warn of an even deadlier disaster, a flood 40 times bigger than the one that struck in 1975. The catastrophe would occur if the 36 billion cubic yards of water to be contained by the infamous Three Gorges Dam now being built to regulate China's Yangtze River were ever unleashed.

A gigantic deluge would surge downstream, crushing entire cities and imperiling the lives of 10 million Chinese who live along the Yangtze (child of the ocean), a 3,960-mile torrent that stretches from the Tibetan glaciers to the Shanghai estuary.

The Three Gorges Dam, destined to become the largest in the world, is China's answer to providing energy to its burgeoning population. The project was first proposed in the early 1930s, but bowed to political upheavals and financial setbacks. The Chinese government revived it in the late 1980s and began construction in December 1993. The 1.3-mile-long, 610-foot-high dam is scheduled for completion in the year 2009. Since its first proposal, the dam, which will be located in the scenic and mythical Three Gorges in west central China, has come under fire for its promised results of environmentally friendly energy production, more efficient navigation and flood control. 

	On the contrary, experts argue that the dam will only worsen flooding and place devastating environmental strains on the river, increasing pollution and endangering dozens of species. 

"If that type of dam ever toppled over, [1998's epic floods] would look like a kindergarten birthday party," said Brian Halwell, a researcher specializing in China at the Worldwatch Institute in Washington. 


Forested watersheds are exceptionally stable hydrological systems. In contrast to other land uses, healthy forests:

· strongly influence the quantity of water yielded from watersheds; 

· discharge the highest quality of water; 

· discharge lower storm flow peaks and volumes for a given input of rainfall; 

· moderate variation in stream flow between the high and low flows during a year; 

· provide the greatest soil stability and the lowest levels of soil mass movement, gully erosion and surface erosion; 

· export the lowest levels of sediment downstream.

America's Beautiful Forests
Imagine the magnificent natural forests that greeted the first visitors to the land we call North America... 
Forests of giant maple, chestnut and oak stretched from the east coast to the Mississippi valley. Spruce and pine carpeted the Great Lakes region. Ancient redwood and Douglas fir towered over the Pacific Ocean. Nearly half of our continent was covered with forests.
Thousands of plants, animals, fungi and microorganisms living in dynamic balance-a fantastic interplay of the sun's energy, the earth's minerals and pure water creating a magic web of life...trees tall as skyscrapers...animals fierce as the wolverine and powerful as the grizzly bear...birds beautiful as the scarlet tanager and majestic as the bald eagle.
While 95% of our original forests were logged during the past 200 years, a few remnants of never-logged, [image: image5.png]Deforestation in China
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virgin forests remain in pockets throughout America. In many places where the original forest was logged, the native species of trees, plants and animals have returned. These second-growth natural forests store a living library of forest life descended from times past.
Our forests began their evolution 100 million years ago. Some of America's forests are home to trees 1000 or more years old.
Imagine for miles in every direction, a land barren and scarred. All the trees removed, only charred stumps dot the landscape...
Torrential floods wash away the rich topsoil and gouge deep ravines, exposing rocks, clay or sand. The bare earth is saturated with plant-killing chemicals, the land bulldozed, the remaining branches and fallen tree trunks soaked with gasoline and set on fire; every living thing above and below the ground is dead. The entire scene is crisscrossed with dirt roads leading to...nowhere.
Is this bizarre landscape a horror movie? A war zone?

No. This is a clearcut in a U.S. National Forest!
 [image: image1.png]'Fast Fact!



24 billion tons of agricultural topsoil wash or blow away each year.

And here are more scenes from our National Forests: 

· Bald Eagles flying in terror as their 400 year old nest trees crash to the ground. 

· Salmon and their eggs smothered under an avalanche of mud sliding off of a clearcut mountainside. 

· Bears fleeing as chainsaws and bulldozers clearcut their forest sanctuaries. 

These are not exceptions. For decades, the U.S. Forest Service has deliberately clearcut millions of acres of National Forests, selling off the logs to international timber corporations at bargain basement prices. Over the past 10 years, our Forest Service has spent more than 5 billion tax-dollars carrying out the destruction of our National Forests. Timber barons rake in millions, while American taxpayers lose billions!
There is a world deforestation crisis - and America is at the center of the problem.  We also hold the keys to the solution. It is time for America to lead by ending  deforestation at home.
Our own Forest Service clearcuts our National Forests and in their place plants tiny, identical tree seedlings-tree farms.
Tree farms contain only one species of tree planted by the thousands in row after row, all the same age. Having none of the diversity and fertility of natural forests, tree farms are prey to destructive fires, drought and floods, and invasions of pests and diseases. On millions of acres, tree farms have failed to grow, leaving huge regions of our National Forests permanently barren. Tree farms are an insult to nature, and should be completely banned from our public forest lands.
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How can this happen?
The U.S. Congress has directed the Forest Service to clearcut our National Forests on behalf of wealthy and powerful timber and paper corporations. These corporations have bought political influence with Congress to pass laws that liquidate our priceless public forests for private profit.
This subsidized destruction of our National Forests leads to a chain reaction of deforestation and environmental pollution around the world. Clearcutting promotes overuse of paper and wood, clogging landfills and filling incinerators with waste. Small, private woodlot owners can't match subsidized government prices, and are forced to overlog and clearcut to compete in the marketplace. The U.S. exports much of its timber overseas as raw logs and wood pulp for foreign corporations. Meanwhile, we import timber from tropical rainforests, causing massive deforestation around the world and loss of jobs here at home.
We can stop this cycle of worldwide forest destruction! 

reasons for the flood in Transcarpathia;
The disastrous flood in Transcarpathia was caused by uncontrolled felling in the mountains, state scientists and ecologists, and it was not the first one. Last time Transcarpathian region and neighbouring territories often suffered of the floods. E.g. the value of the damages caused by the flood of the rivers Tysa and Prut, which originate in Carpathia, in 70-ies in Hungary and Romania was equal to the 10th part of their annual national income. 800 millions of dollars was the worth of the flood damages in 1992-1993 in Transcarpathia. The flood damages of today in the region is even worse.

The main reason of the floods is systematic destruction of the forests and flora of Carpathian mountains, which caused the raising of the humidity flow.

The old mixed forests are replaced by mono-planting of the fur-groove, and now 70% of the mountain area are covered by new and middle forests (in the area of upper Tysa this data is even high in number). The age of the forests, which have the function of water regulation, has to be over 100 years.

Forests also have a great influence on the natural water recourses, on normalization of the constant high water in the mountain streams and rivers. They save the soil hydrological optimum and humidify of air not only in Transcarpathia, but in the neighbouring territories as well. Every year the moisture, concentrated in the soil of the Carpathian forests, vapours into the atmosphere 3 sq km of water.

The Carpathian forests located in the Tysa river basin are also of a great international significance. 30% of the basin is formed here, which is the main tributary of the Danube. They here are very important as a factor of the catastrophic floods warning in Ukraine, as well as in the nearby Hungary. They promote the increasing of the underground dirt flow, which hampers the development of the erosive processes and the natural floods formation. 

It is a fact, that 60% of coniferous and 70% of beech forests on one hectare have more than 20 thousand pieces of undergrowth and volunteer plants. Since timber-cutting has always been run with the help of mechanized skidding and in the snowless periods of the year, almost 80% of undergrowth, volunteer plants and soil are being damaged. Herbage and forest cover are erasured, the top horizons of soil are dislocated and then washed away. From one hectare of entire timber-cutting with mechanized skidding 150-500 m3 of fertile soil is washed away. The natural growth of soil of 20 cm on the hard/solid matrix requires more than 1500 years.

As a result of rude violations of the rules of timber-cutting the protective function of ecosystem in the mountains has been reduced, the hydrological habits of the mountain rivers have been broken. Therefore floods, avalanches and windfalls take place more often. According to the data of water resources administration of the region, during the last 30 years 115 floods took place, and their damages for people and national economy of Transcarpathia are about 460 million gryvnya or average of 15 million gryvnya per a year.

Clearcut logging also increases the frequency and severity of floods. Cutblocks, especially those that are south-facing have much more rapid snow-melt in the spring. This is exacerbated by the fact that clearcuts have much higher accumulations of snowpack than forested areas. Roads that are constructed across slopes intercept large amounts of water that moves downhill through the soil. This water is concentrated in ditches and routed to surface streams where it can cause serious problems lower down in the watershed.

There is also a growing concern within the scientific community that extensive landslides can increase the frequency and severity of flooding. The cumulative effect of landslides is that debris and sediment moves downstream and fills in river channels. During high water, these channels over-top their banks, flooding the surrounding areas. Also, flooded banks can erode into the water course, destroying water quality with sediment.

Clearcuts receive a greater accumulation of snow than forests, where snow is intercepted by tree branches and then evaporates back into the atmosphere. In the spring, the snow on clearcuts melts faster than the snow under the trees in a forest. Thus, greater volumes of water rush down the mountainsides from the clearcuts earlier in the season, which can further lead to flooding.

In terms of the natural costs of landslides, the bill is high. Landslides remove in only seconds a soil profile that took hundreds or thousands of years to develop. If the slide goes down to bedrock that site is permanently degraded and will likely never support trees again.

SE ASIA:
In a major condemnation of widespread logging and other forest 

clearing that continues to occur across Asia, the United Nations has released a statement that indicates that deforestation is a major cause of the floods that have devastated Indochina and the Mekong delta.  Heavy rains in the past month have killed hundreds of people and forced more than a million others from their homes in Cambodia, Vietnam, Laos and Thailand.  It is becoming increasingly clear that the costs of logging, plantations and other forest clearance activities include severe declines in ecosystem functions such as flood control, climate stabilization, soil maintenance and others.  The costs associated with permanent ecosystem decline far outweigh the short-term economic gains to be made from liquidating the few remaining primary forest ecosystems.  The need for immediate policy to end deforestation and forest decline can be made on a number of criteria, including long-term comprehensive cost/benefit analysis and ecological requirements for ecosystem sustainability.  The point at which it will be too late to save large and operable regional forest ecosystems adequate to fuel planetary ecological functioning is fast approaching.  Now is the time to demand that all governments immediately stop the logging of ancient primary forest habitats and the consumption of old-growth forest products within their borders, and actively engage in making this so worldwide.  We must make this happen, for the benefit of humankind and all species.  

DAMS AND FLOODS (Printed in PanGaia, California)
March, 2002
Day by day, river by river, forest by forest, mountain by mountain, missile by missile, bomb by bomb - almost without our knowing it, we are being broken. Big Dams are to a Nation's 'Development' what Nuclear Bombs are to its Military Arsenal. They're both weapons of mass destruction. They're both weapons Governments use to control their own people. Both Twentieth Century emblems that mark a point in time when human intelligence has outstripped its own instinct for survival. They're both malignant indications of civilisation turning upon itself. They represent the severing of the link, not just the link - the understanding - between human beings and the planet they live on. They scramble the intelligence that connects eggs to hens, milk to cows, food to forests, water to rivers, air to life and the earth to human existence. (“The Greater Common Good" by Arundhati Roy, April 1999)
It was the impact of dams that I was thinking of in early February when a major flood came through our neighborhood here in the city of Lismore, (northern New South Wales, Australia), population 10,000. Within 24 hours the flood had wiped out the garden and the fruit trees as well as the Rainforest Information Centre office.
As the water level rose by the minute, I found myself thinking of the courageous men and women in India who, in 1990, declared that they would rather drown than lose their homes to the Narmada dam. I remembered seeing pictures of these people clinging to the few remaining structures, without food and shivering from the cold.
India is the world's third largest dam builder, with 3,600 dams that qualify as Big Dams and 1,000 more under construction. 
Large dams are problematic for a number of reasons: They dislocate huge populations of people leaving them homeless and destitute, destroy entire forests and they cause floods, salinity and water logging. Dams have either eliminated or endangered one-fifth of the world's freshwater fish.

Dams Cause Flood, Ecological Havoc WCD report reveals
by Star reporter, The Daily Star, Bangladesh - 19 November 2000
Many dams are failing to live up to expectations. Instead, they make flooding worse, and cause ecological havoc and social conflict, says "Dams and Development: A New Framework for Decision-Making," a World Commission on Dams (WCD) report which was launched Thursday in London. 

The World Bank-sponsored report, available on the Internet, assesses the world's dams -- the biggest drain on aid budgets for the past 50 years, costing four billion dollars a year in the 1980s. So far over 45,000 large dams have been built, driving some 80 million people out of their homes. 

Disturbingly, however, a few dams have ever been looked at to find out whether the benefits outweigh the costs, the commission says. The report has been two years in the making since the World Bank and World Conservation Union (IUCN) initiated setting up of the Commission and its dams review process in 1998. 

A quarter of dams built to supply water deliver less than half the intended amount, says the report. In a tenth of old reservoirs, the build-up of silt has more than halved the storage capacity. What's more, by stopping the flow of silt downstream, dams reduce fertility of the flood plains and "invariably" cause erosion of coastal deltas. 

It's not all bad news, though. Dams irrigate fields that provide up to a sixth of world food production, while hydroelectric dams power many homes and factories. However, it's often the well-off urbanites, not the rural poor, who reap the benefits. The report also concludes that some dams designed to prevent flooding actually exacerbate the situation. Such problems will worsen with climate changes, it says. The commission agrees with the view that most reservoirs emit greenhouse gases. And it says dam construction is one of the major reasons for freshwater fish going extinct and bird species vanishing from flood plains.
In India, dams are frequently constructed to provide year round irrigation of regions, known as command areas, that would otherwise be dependent on seasonal monsoon rains. As Arundahti Roy explains in "The Greater Common Good"
"How will the command area, accustomed only to seasonal irrigation, its entire ecology designed for that single pulse of monsoon rain, react to being irrigated the whole year round? Perennial canal irrigation does to soil roughly what anabolic steroids do to the human body. Steroids can turn an ordinary athlete into an Olympic medal-winner, perennial irrigation can convert soil which produced only a single crop a year into soil that yields several crops a year. Lands on which farmers traditionally grew crops that don't need a great deal of water (maize, millet, barley, and a whole range of pulses) suddenly yield water-guzzling cash crops - cotton, rice, soya bean, and the biggest guzzler of all (like those finned 'fifties cars), sugar-cane. This completely alters traditional crop-patterns in the command area. People stop growing things that they can afford to eat, and start growing things that they can only afford to sell. By linking themselves to the 'market' they lose control over their lives.”
Rather than constructing large dams to control water, what is needed are watershed management measures such as rainwater harvesting, tree planting, and soil conservation.
However, the international Dam Industry is worth 20 billion dollars a year. Some 40,000 large dams, most of which were built in the past 50 years, now obstruct the world's rivers. The United States, with 5,500 large dams (second most dammed country in the world) have stopped building large dams and are now spending great amounts of money trying to fix the problems created by existing dams.
In 1935, the first great dam, Hoover Dam, was declared by Franklin D. Roosevelt to herald in a new age of progress. With great pride felt by the entire nation, FDR proclaimed "Here is where man conquered the mighty river." Little were the developers then aware of some of the more damaging consequences of large scale dams.
In the case of the Balbina dam (1989) in Brazil, 1400 square miles of precious rainforest were flooded. All to produce a negligible amount of electricity. Now the trees stand rotting in 10 metre high water that is acidified, and undrinkable with heavy metal pollution. A large number of fish have died as a result as well.
In Brazil, 70 new dams are scheduled to be built by 2010. These dams satisfy short term profit motives, benefiting corporations while increasing developing countries' debt burden.
Unfortunately, the ideology of development has been linked to an archaic notion of progress that includes the construction of large dams. Sometimes the largeness is unfathomable as in the case of the Three Gorges dam scheduled to run along 4,000 miles of the Yangtse river, with 1.2 million people being forced to resettle during the 20 year construction plan. The dam itself will be a mile long with a 600 foot high wall. The rare Yangtse dolphin is also scheduled to be effected as well as other endangered species.
Such time and investment and damage is senseless given that the worlds' dams have an estimated life span of 50 - 100 years due to siltation build up.
Dams and floods. While the papaya trees keeled over 3 weeks after the flood from root rot, the garden beds are once again planted with tiny seedlings that make noticeable growth each day. 
The flood here at home is yet one more wake-up call to the times we're living in. If the river were not deforested up and down its banks, there would be no flooding. If the banks were not coated in agro-chemicals, then the nearby rivers would not now be experiencing large scale fish kills and deoxygenation.
And yet the resiliency of the Earth shines through. As I wash out compost bins, I pray for the replenishment of top soil all across the world. Scrubbing hard now, I pray for the wellbeing of all of the little critters and us as well and the rest of the living web. 
All my relations!
A flood of floods 
There have been plenty of catastrophic floods over the past few years: 

· 1993 - Mississippi and Missouri Rivers, United States. Hundreds of levee breaks flood low-lying towns and fields, leaving enormous scour holes and deep deposits. The cost is estimated at $16 billion. [image: image8.jpg]


These rivers, draining one of the largest watersheds in the world (3.2 million square kilometers) have been extensively altered for barge traffic and flood control, and encased between thousands of miles of levees. 

· 1997 -- The Red River, North Dakota and Minnesota, United States. The river floods parts of two states for several months. 

· 1998 -- Yangtze River, China. More than 4,000 die and 223 million are dislocated. Twenty-five million hectares of farmland are inundated, and the overall cost exceeds $36 billion. 

· 1998 -- Central America. After an astonishing rainfall from a stalled Hurricane Mitch, half the population of Honduras lose their homes or are evacuated. The flood costs Honduras about $4 billion -- and Nicaragua about $1.5 billion -- roughly equal to each nation's gross domestic product. The deadliest Atlantic storm in 200 years kills 10,000, leaving profound ecological devastation, with erosion, siltation and loss of farmland. 

· 1999 -- North Carolina, United States. The Neuse and Cape Fear Rivers overflow their banks during Hurricane Floyd, spilling 100 million gallons of filth from hog manure storage tanks and municipal sewage systems (see "Hell in High Water" in the bibliography). The storm kills 77 and causes about $6 billion in damages. 

A pattern in the wave of disasters? 
There's also evidence that disasters are becoming more common. According to historic records, centuries ago the Yangtze flooded Hunan province roughly once every 20 years, now it floods nine years out of 10. The Rhine at Karlsruhe, Germany, rose 7.6 meters above flood stage only four times between 1900 and 1977. Between 1978 and 1996, it reached that point 10 times (see "Imperiled Waters..." in the bibliography). 

As we've mentioned, natural disasters in 1998 alone were more costly than they were during the entire 1980s. Munich Re, a German insurer, has estimated that the overall cost of natural catastrophes has increased nine-fold since the 1960s. Floods are the major contributor to this sum. 

To Abramovitz, the evidence is clear: "A lot of people say [floods] are natural disasters -- the hand of God. I say the hand of man is really evident in a lot of these, and that makes them unnatural disasters." 

One mechanism, clearly, is greenhouse gases and global warming, which, many scientists suspect, is changing the climate and increasing the number and intensity of storms. But more localized -- yet still important -- changes are also leading to epic floods from non-epic rainfall. 

What is the role of deforestation in floods? 

Forests 'n flooding 
At its root, the flood equation is pretty simple: If a river cannot handle the load of water it's required to carry, it must rise. With enough water, it must rise above its banks and flood. 

The faster water runs from the watershed into the river, the higher a flood will be. Thus anything that increases runoff speed -- like excessive pavement or ditching of farmland -- will contribute to floods. 

Deforestation plays several roles in the flooding equation because trees prevent sediment runoff and forests hold and use more water than farms or grasslands. 

· Some rainwater stays on the leaves, and it may evaporate directly to the air (the more water used in the watershed, the less remains to run off). 

· Leaves reduce raindrop impact, and gentler rain causes less erosion. 

· Tree roots absorb water from the soil, making the soil drier and able to store more rainwater. 

· Tree roots hold the soil in place, reducing the movement of sediment that can shrink river channels downstream. 

The loss of trees played a major role in the huge Yangtze flood of 1998, says Janet Abramovitz of Worldwatch, who observes that the Yangtze watershed had lost 85 percent of its forest cover in the past few decades. Although two other causes of trouble that we'll examine shortly were also at play -- loss of wetlands and river engineering -- Abramovitz says the Chinese government "was trying to blame it all on heavy rains, maybe El Nino or global warming." She says a new, $2 billion plan to reforest the Yangtze basin is "Certainly ... a very clear sign from the government that deforestation was a problem." 

Lotta logging 
It doesn't take an environmentalist to hate a clear-cut -- acres of tree stumps make a lousy backdrop for Smoky the Bear. In terms of flooding, the unimpeded raindrop impact on bare ground leads to heavy erosion and quick runoff. 

According to Susan Bolton of the University of Washington, the impact comes worst immediately after logging: For the first three or four years, she says, runoff and erosion are greatly increased. 

Bolton says research in small watersheds shows that after logging, "you might get twice the peak flow, but only for a few years. In real forestry, you grow the trees back," she adds, so that after 30 or 40 years, runoff amounts fall to forested levels. 

In larger watersheds, at least in the Pacific Northwest, logging tends to have less impact on peak flows, because only a small portion has been recently clear-cut, she adds. "The larger the watershed, the less impact the land use has," because land that's put to varying uses does not dump all the runoff at once to streams and rivers. 

Deforestation has a second impact on flooding -- the release of sediment. Vast amounts of eroded soil wind up in river beds, shrinking channels and the river's ability to carry water without flooding. "The extreme deforestation in the Himalayas, in Nepal, undoubtedly contributes to the sedimentation problem in rivers draining the region," Bolton says. "The same amount of water floods more than before." 

Rotten roads, dastardly development 
While Bolton says logging has a substantial but temporary impact, roads built to haul logs have a more malignant effect on floods because roads tend to be permanent. Roads cause soil compaction, and the culverts that funnel water beneath them focus the runoff in gullies. As a result, she says, there's "an increasing emphasis on roads in forestry right now." 

Traditionally, roads were sloped so water gathers on the uphill side, only to be drained through culverts, which cause great erosion. Some roads are now sloped so water spills directly onto the slope, Bolton says, reducing the gullying and improving infiltration into the soil. 

New roads are one thing. But there are literally millions of miles of roads in U.S. forests, and while the U.S. Forest Service does have a program to remove some, Bolton admits "It's not like you can just erase 50 years of history just like that." Road removal, she says, "can be more expensive than building them in the first place." 
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