
The quake struck along the Californian coast, but the worst-hit town was Paso Robles, about 300km (186m) north of Los Angeles

	Earthquake rocks California coast
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Some buildings collapsed, causing death and damage

One of the most powerful earthquakes to hit California in recent years has affected an area stretching from Los Angeles to San Francisco. 
Two women died when a 19th Century clock tower collapsed in the worst-hit town of Paso Robles, 300km north of LA. 

Power supplies to about 40,000 people were cut and more than 80 buildings were damaged in the quake, which had a magnitude of 6.5. 

The earthquake was followed by dozens of aftershocks. 

California is one of the most quake-prone regions of the world, being criss-crossed by the San Andreas Fault System. 

The latest quake is thought to have struck the San Simeon fault, parallel to the San Andreas Fault that runs the length of California. 

'Whole town shook' 

The women, one aged 55 and the other aged 19, were killed by falling debris when Paso Robles' clock tower collapsed. 
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The whole town shook and the building came down. It was horrible [image: image99.png]




Brandy Wilson
Paso Robles 
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In pictures: California quake 
"We have reports of two deaths attributed to the quake and have no reason to believe that anyone is still trapped in the building that collapsed," said California Highway Patrol spokesman Office Scott Lee. 

Earlier, authorities had said that three people were believed dead. 

"The whole town shook and the building came down. It was horrible," said hotel worker Brandy Wilson. 
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The historic clock tower in Paso Robles was destroyed

Paso Robles suffered extensive damage, with buildings more than a century old bearing the brunt of the damage. 

Built in the 1880s, they were made of brick and wood and had not been reinforced to protect them from earthquakes, says the BBC's Peter Bowes in California. 

The quake also struck a tourist area in the town of San Simeon, shaking the castle of US press baron William Randolph Hearst. The building is reported to have suffered no structural damage. 

Tad Weber, managing editor of The Tribune in San Luis Obispo, said he was in a meeting when it struck. 

"All of a sudden there was a jolting and we look up and see the building swaying," he told the Associated Press. "I dived under a desk to wait it out." 

Lucky 

There were reports of some people injured at a winery in the area. 

Superintendent Pamela Martens, of the Coast Unified School District in Cambria, in the county of San Luis Obispo, said the school was closed for the holidays, but the quake had left "things off the shelf and all over the place. Computers are down." 
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It is one of the wonders of the world to feel solid rock behave like jello [image: image100.png]




US Geological Survey spokesman 

Our correspondent says people in Cambria, close to the epicentre, were amazed to find their homes still intact. 

A spokesman for the US Geological Survey told reporters: "We have a typical 6.5 magnitude earthquake that fortunately has occurred far from densely populated areas." 

He said a similar-sized earthquake located under a city such as Los Angeles could have caused billions of dollars worth of damage. 

The spokesman said the earthquake had triggered a vigorous system of smaller aftershocks, but there was nothing to suggest a bigger quake was imminent. 

But he said the chances of the region experiencing a bigger earthquake in the future were now higher than before the latest earthquake struck. 

Fault line 

Earthquakes in California are not uncommon. The Northridge Earthquake in Los Angeles in 1994 measured 6.7 and left 57 people dead and 1,500 people were injured. 

The latest earthquake was the most powerful in California since a 7.1 quake struck the desert near Joshua Tree more than four years ago. 

The San Andreas fault marks the boundary between two great land masses that are slowly moving in opposite directions - the Pacific tectonic plate on the west and the North American plate on the east. 

As the plates grind against one another, earthquakes are triggered along the fault. 

Were you affected by the earthquake? Use the form below to send us your experiences. A selection of your comments will appear later. 



Your comments: 

I live only a two hour drive from the epicenter (Santa Barbara) and the quake was my first since moving to California only 2 1/2 years ago. It was very exciting to "feel the earth move" as Carly Simon sang "whenever you're around." I wanted a cigarette afterwards! Thankfully it was not devastating for many.
Mark Walker, USA 

I was working in my office when a co-worker started yelling my name, I found it odd that she didn't use the intercom, so i yelled back I'll be right there(i was filling some paperwork) then i walked into her office room and she asked me if i felt the earthquake, at first i thought she was kidding, but then she showed me the blinds that were shaking back and forth! My neighbour was on the WTC in Long Beach, 19th floor, they all left the building many feeling seasick after the building swayed back and forth. 
Sam Awad, Canadian in LA 

I was on the 15th floor of an office building in Los Angeles. The whole building was swaying for at least a couple of minutes. Some people ran for the exits, most just stayed put and were left feeling sea sick.
Naomi, USA (formerly UK) 

Working in a business which large container trucks visit frequently, I at first thought that the low rumbling was simply a truck driving by; however, my co-worker quickly called the swinging window blinds and lights to my attention. We searched the internet and quickly found out that there had been a 6.5 earthquake. While it was not severe here, it was still amazing, as this was my first earthquake!
Darcy Cooper, Pleasanton, CA USA 

The house moved energetically, mains power was off for several hours. Watching the porch pillars shift back and forth through the window, I was surprised that there was no extensive damage. Drawers and doors opened, unsecured tall items toppled, animals were upset. Here it was less of a roll and more of a back and forth shake. Close to the epicenter, my mother experienced a rolling motion, with the sensation that floor dropped out from beneath her. She also had a lot of broken glass and china, and a large bronze statue beside the fireplace, ended up several feet across the room.
Joanne, Brit in the US 

I was at work in Los Angeles on the 5th floor of my building, we had a lot of swaying that actually made one feel quite sea sick, some people ran out of the building, we stayed put, being terribly British I didn't like to make a fuss and overreact! This is the second earthquake I've experienced and they were both very different, this was a silent roller, the last one was a very noisy violent jerking.
Kerstin, British ex-pat, Los Angeles 

Roughly 200 miles north east of the quake. Two friends at work asked if I'd felt the quake. I said I hadn't. The interesting thing is that they are on the fourth floor of our building and had felt the building sway. I on the ground floor felt nothing. It all depends on where you are sometimes whether you feel a quake.
Michael, San Ramon California USA 

I'm from California but have moved to England as I've married an Englishman. I just spoke with my family in California and they we're shaken up when it hit. When I lived there I moved on my sailboat because I just found when the Earth moved under my feet it was simply to terrifying! I'm really happy to be here in England!
Julia Smethurst, England 

The quake was felt here 50 miles north of LA. Everyone in the factory here calmly left the building. 
Bob Thomas, usa 

I was driving along the Pacific Coast Highway near Santa Barbara when my 4WD started swaying, as if caught in a gale. I looked at the ocean, which was calm and showed no sign of high winds, and then at the trees at the side of the road, their branches were not moving. I didn't realise there had been a 'quake until I arrived in Santa Barbara for a meeting and I saw people standing in the middle of the roads, away from buildings and trees. I experienced the last big 'quake four years ago, I'd just bought a small cabin in the mountains and it hit during my first night there. This latest 'quake was a "roller", it feels as if one is on a small boat. 
Dave Rubin, USA
	
	


	Arnie declares state of emergency
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Schwarzenegger promised that devastated areas would be rebuilt

The Governor of California, Arnold Schwarzenegger, has declared a state of emergency following the powerful earthquake which hit the state. 
The declaration allows state resources to be used to pay for rescue and rebuilding work in the affected area. 

The governor announced the move while visiting the town of Paso Robles, 300 km (185 miles) north of Los Angeles. 

Two women died in the town, which was worst-hit by the quake, after a building collapsed. 
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These buildings may have crumbled under the quake, but I know for sure that the people will not buckle so easily [image: image101.png]




Arnold Schwarzenegger 
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Send us your comments 
The Republican governor and former movie star said more than 50 people had been injured in the severe quake, which had a magnitude of 6.5. 

Forty buildings were damaged while 100,000 people across the state experienced power cuts. 

"Today this is a site of devastation. But we will come together once again as Californians and as neighbours, we will rebuild the town square, we will restore the energy," he told local residents and reporters. 

"These buildings may have crumbled under the quake, but I know for sure that the people will not buckle so easily. This will be your main street once again." 

Mr Schwarzenegger, who took power on 17 November, offered his "heartfelt thanks" to rescue workers. 

California is one of the most quake-prone regions of the world, being criss-crossed by the San Andreas Fault System. 

The latest quake is thought to have struck the San Simeon fault, parallel to the San Andreas Fault. 

Christmas shoppers 

Historic Paso Robles suffered extensive damage, with buildings more than a century old bearing the brunt of the earthquake. 
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In pictures: California quake 
The women, one aged 55 and the other aged 19, were killed by falling debris when the town's clock tower collapsed. 

Residents described a scene of panic amid falling bricks, collapsing ceilings and panicked Christmas shoppers fleeing as buildings shuddered or collapsed. 

Those injured suffered mainly from lacerations and broken bones caused by cut glass and flying debris, emergency workers said. 

The quake also struck a tourist area in the town of San Simeon, shaking the castle of US press baron William Randolph Hearst. The building is reported to have suffered no structural damage. 

'Fortunate' 
A spokesman for the US Geological Survey told reporters that it was fortunate that the earthquake occurred far from densely populated areas. 
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He said a similar-sized earthquake located under a city such as Los Angeles could have caused billions of dollars worth of damage. 

The spokesman said the earthquake had triggered a vigorous system of smaller aftershocks, but there was nothing to suggest a bigger quake was imminent. 

But he added that the chances of the region experiencing a bigger earthquake in the future were now higher than before the latest earthquake struck. 

Earthquakes in California are not uncommon. The North Ridge Earthquake in Los Angeles in 1994 measured 6.7 and left 57 people dead and 1,500 people injured. 

The latest earthquake was the most powerful in California since a 7.1 quake struck the desert near Joshua Tree more than four years ago
	
	


	Japanese papers reveal huge quake
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The team modelled how the tsunami would have spread

Scientists say old Japanese papers confirm a huge magnitude nine earthquake struck north-western America 300 years ago. 
The writings report damage from a five-metre-high tsunami that washed on to the Japan coast on 26 January, 1700. 

Computer modelling allowed Kenji Satake of the Geological Survey of Japan and colleagues to model the size and source of the quake that created the wave. 

A magnitude nine event would, in a few minutes, release about as much energy as the US now consumes in a month. 

The Japanese writings fit neatly with what is already known from studying rocks in the region. 

The simulations show the earthquake probably ruptured the full length of a fault, known as the Cascadia subduction zone, which extends more than 1,000 kilometres [600 miles] along the Pacific coast from southern British Columbia to northern California. 

Changed codes 

Until fairly recently, this fault was thought to be benign by most scientists. But then a number of discoveries in North America revealed the fault can produce earthquakes of magnitude eight or larger at irregular intervals, averaging about 500 years. 

The most recent of the earthquakes, dated by radiocarbon methods, occurred between 1680 and 1720. It is the Japanese documentation that now ties the date specifically to 26 January, 1700. 

Satake's team, which includes Kelin Wang of the Geological Survey of Canada, and Brian Atwater of the United States Geological Survey, reports its work in the Journal of Geophysical Research-Solid Earth, published by the American Geophysical Union. 

Their findings are likely to affect the Pacific region's precautions against future earthquakes and tsunamis. 

"At issue for North Americans," said Atwater, "is how to adjust building codes and tsunami evacuation plans to reduce losses of life and property in the event of a future magnitude nine earthquake in southern British Columbia, Washington, Oregon and northern California." 

Rare events 

Wang also noted that the giant fault responsible for this earthquake is currently "locked," accumulating energy for a future destructive event. 

"Scientists in the United States, Canada, and Japan are carefully monitoring the fault's activities using seismological and geodetic methods and making comparisons with a similar fault in south-western Japan," he said. 

"With a combination of a better understanding of the previous earthquake and modern observations, we hope to better define the potential rupture area of the future event." 

The largest quake recorded anywhere this year was a magnitude 8.3 in Hokkaido, Japan. In 2002, the largest event was in Alaska, a 7.9. 

A magnitude nine is extremely rare. The last one hit Prince William Sound, Alaska, in March 1964
	
	


Alaska hit by year's strongest quake
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The massive quake damaged three major highways
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	By Dr David Whitehouse 
BBC News Online science editor 
	

	[image: image21.png]




	[image: image22.png]





The largest earthquake anywhere in the world this year has struck central Alaska. 
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I ran out to the car and it was hard to stand up 
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	Geophysicist Paul Whitmore 


Seismologists say it was a magnitude 7.9 quake. Highways were damaged but no casualties have been reported, and the Trans-Alaskan oil pipeline was left unaffected. 

United States Geological Survey spokeswoman Carolyn Bell says the epicentre of the quake was 120 kilometres (75 miles) south of Fairbanks and about 280 km (175 miles) northeast of Anchorage. 

It occurred just after 1300 local time (2200 GMT). 

Pipeline checks 

The earthquake occurred on a segment of the Denali geological fault that runs through Alaska. It was in the same area as a previous magnitude 6.7 quake that struck on 23 October. 

"The only damage I know of right now is serious cracks up to a foot wide and earth displacement in the Denali Park's highways," Bell says. 
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"It's quite large. There's going to be damage to buildings," she added. 

The Alaska Earthquake Information Center said the earthquake had been felt strongly throughout the state. 

The quake triggered the automatic protection system on the Trans-Alaskan oil pipeline. Engineers manually shut it down a short time later. A helicopter survey later gave the pipeline the all clear. 

'Wake-up call' 
There are preliminary reports of light damage in communities throughout central Alaska. 

Paul Whitmore, a geophysicist at the West Coast Alaska Tsunami Warning Center in Palmer, Alaska, near Anchorage, said the quake "almost knocked me off my feet." 

"I ran out to the car and it was hard to stand up. That's the first earthquake I ever felt outside. That's pretty unusual. We were a long way from the epicentre," he said. 

"Sometimes we see that after big earthquakes; the seismicity in the whole region may tick up. 

"This is a good case for people to review their safety plans, make sure their bookcases are attached to the walls and so forth. It's really a good wake up call," he added. 

Quake records 

The Denali fault is a major, seismically active strike-slip fault that cuts through Alaska, slicing the rugged Alaska Range of mountains and bounding the precipitous north face of Mt McKinley, the highest peak in North America. 

Denali is the local name for McKinley. 

Streams and glacial moraines crossing the fault have been displaced because of its movement in the past. Some geologists believe that two sides of the fault-line have slipped over 400 km (250 miles) in the past 200 million years. 

Scientists have believed that this section of the Denali fault has the potential of generating earthquakes as large as magnitude class 8, but none that large have been recorded in historic time, since the beginning of the last century. 

The largest earthquake ever recorded in North America, a 9.3, also occurred in Alaska, in 1964.

Earthquake Storms - programme summary

Earthquakes are among the most devastating natural disasters on the planet. In the last hundred years they have claimed the lives of over one million people. Earthquakes are destructive mainly because of their unpredictable nature. It is impossible to say accurately when a quake will strike but a new theory could help save lives by preparing cities long in advance for an earthquake.

	"We knew that Izmit was dangerous"

	Prof Geoffrey King, Institut de Physique du Globe


The surface of the Earth is made up of large 'tectonic' plates. These plates are in slow but constant motion. When two plates push against each other friction generates a great deal of energy. For this reason earthquakes occur most frequently on tectonic fault lines, where two plates meet. However these fault lines run for thousands of kilometres; predicting exactly where a quake will occur is nearly impossible.

Stress lines
In 1992, Dr Ross Stein was monitoring a large earthquake in a town in California called Landers. Three hours later, there was another quake 67km away at Great Bear. Stein believed that this was not simply an aftershock, instead he theorised the event at Landers had set off the earthquake at Big Bear. Stein believes that when an earthquake occurs the stress that has built up along the fault, is in part, transferred along the fault line. It is this energy transfer that causes other quakes to occur hours, days or months after the original.

Stein's team began to look for connections between the quakes in Landers and Big Bear. They had already been working on a computer model that could help them study the relationship between earthquakes. The data collected during the Landers/Big Bear quake had enabled them to create a model that could predict where the stress from Landers would have been transferred. When they looked at the result the calculations did indeed show that the stress from Landers would have been transferred along the fault to Big Bear. They then plotted all of the subsequent 'aftershocks' and discovered that almost all occurred within a high-risk area they called a 'red zone'. This did not prove the theory of earthquake storms though. In order to do that the quakes would have to be triggered months or even years after the original earthquake. 

Scientists from around the world were attracted by this new theory and there was one part of the world where it seemed from the available evidence that the earthquake storm theory might hold true.

Tremor trail
Prof Geoffrey King was fascinated by the cyclic behaviour of the North Anatolian fault in northern Turkey. Earthquakes in the region moved from east to west with a period of quiet at the end before the cycle began again. King used the same model that had been used to show the connection between the quakes in Landers and Big Bear. The first earthquake King looked at was in the northern city of Erzican in 1939. Using the available data on that quake he found that a town to the west called Tokat was in the red, danger zone. Tokat was indeed struck by a quake in 1942. The model seemed to be working. In 1967 Adapazari, also in a red zone, was hit. It looked like stress generated in one earthquake was being transferred to the west. These could not be aftershocks as they were separated by years, not hours.

As King continued to put data into the model he discovered that a city called Izmit seemed to be the next place that would be struck. With a population of 500,000 people King and other scientists knew they needed to make this discovery public knowledge.

	"Buildings can be improved. Construction can be modified"

	Prof Geoffrey King


Newspapers, science journals and other publications all printed this remarkable news. Unfortunately there was not enough interest from the local community. In August 1999 King was tragically proved right when a massively energetic earthquake lasting just 45 seconds killed 25,000 people. It was a bittersweet feeling for King. On one hand he was proved right, on the other he knew that many people had lost their lives who could have been saved. King also knew that there was a high chance of more earthquakes. So using the data acquired from the Izmit quake he began to work out where the next most likely earthquake site would be.

The answer would cause a great deal of concern. At the edge of the red zone lay the city of Istanbul, home to more than four million people. The city's high population density puts its inhabitants at maximum risk. There is good news though; if the warning from King's team is heeded then arrangements can be made to make Istanbul safer in the event of an earthquake, whenever it happens. For now though, only time will tell if King's prediction will prove correct

Friday, 13 September, 2002, 13:57 GMT 14:57 UK 
Satellites give new view of quakes
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Radar detects how faults slip
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	By Dr David Whitehouse 
BBC News Online science editor 
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Data obtained from satellites is providing scientists with a new way to analyse the movements in the Earth's crust that cause earthquakes. 

Previously they had to rely on a series of spot measurements across an earthquake zone. 

The new data on rock movements comes from satellites that bounce radar signals across a wide swathe of the Earth's surface. 

The new insight may provide a way to study earthquake zones and predict when and where quakes may strike. 

Conventional wisdom overturned 

The earthquake that provided the new information took place on 16 October 1999 in California. 

The quake, of magnitude 7.1, caused only a little destruction and no injuries because it occurred in an area with a sparse population and development. 
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Strain builds up before a quake


Satellite observations of it produced information about never-before documented features of faults. These include the first evidence that faults move backwards, contrary to conventional wisdom. 

Yuri Fialko of the Scripps Institution of Oceanography, US, says the research provides a new way to identify potentially active faults, and perhaps a better understanding of the earthquake process. 

Dr Fialko says the earthquake was the first one to be comprehensively imaged using so-called synthetic aperture radar that reveals minute details of the fault's movements. 

According to a paper in the journal Science the fresh data has given researchers a new window into earthquake processes. 

The most surprising finding was the first evidence that faults can move backwards. Prior to an earthquake, faults are locked in position by friction. 

"Even small stress perturbations from distant earthquakes can cause faults to move a little bit, but it's only been known to cause this motion in a forward sense," says Dr Fialko. 

"Here we observed the faults slipping backwards due to relatively small stress changes, which is really quite unusual." 

Soft rock 

The data also suggests that rocks in fault zones are more pliable that the rocks that surround them. 

"The material within the faults is mechanically distinct from the material surrounding the faults," says Dr Fialko. "The rocks within the faults appear to be softer." 
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Yuri Fialko says the earthquake data is valuable


He believes that fault zones become strained during periods of stress and begin to act like a soft, sponge-like material. 

According to Dr Fialko, the results will guide new seismic studies to areas with contrasting fault material, such as that seen in the Eastern California Shear Zone. They can then be used as a way of identifying potentially active faults. 

"Measurements of changes in the mechanical properties of faults may yield valuable information about the earthquake cycle. 

For example, we might be able to say how long it was before the fault experienced an earthquake and how long it takes to heal," he says

Thursday, 9 May, 2002, 10:55 GMT 11:55 UK 
'Earthquake risk' from dams
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African dams may need more careful planning
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	By Alex Kirby 
BBC News Online environment correspondent, in Nairobi 
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Large dams in mountainous regions could threaten people living near them by stressing the Earth's crust to danger levels, a scientist says. 

The researcher says there have been recorded cases in several countries of dam construction causing earthquakes. Large-scale mining, he believes, can sometimes produce the same result. 

He says parts of Africa are especially vulnerable because of the tectonic forces that are shaping the continent. 

The scientist, Chris Hartnady, is a former associate professor in the department of geological sciences at the University of Cape Town, South Africa. 

He was attending a conference here, the Africa Mountains High Summit, hosted by the United Nations Environment Programme (Unep). 

Pulled apart 

Professor Hartnady says in his presentation: "Large areas of the African continent are in an unstable, tectonically active state, and especially in the mountain regions substantial danger is posed to growing populations. 

"The economic cost of seismic and volcanic disasters is likely to escalate dramatically during this century. 

	[image: image37.png]



If you dig a big enough reservoir, you're going to get earthquakes 




	Bill McGuire
Benfield Greig Hazard Research Centre 


"Mountain areas appear very attractive places in which to site reservoirs or hydro-electric schemes. However, in east and southern Africa, these high-lying areas are usually associated with tectonically active belts near faults and rifts in the Earth's crust." 

Bill McGuire, director of the Benfield Greig Hazard Research Centre in London, UK, says rising seismic and volcanic damage is a worldwide problem. 

"There's no question that if you dig a big enough reservoir, you're going to get earthquakes. 

"The Three Gorges Dam in China is going to be a big problem," he told BBC News Online. 

"There's also the worry that if you build a dam in mountainous terrain that you will get landslides as it fills." 

A huge landslide behind the Vaiont dam in northern Italy in 1963 took the lives of over 2,500 people when a wave of water and debris spilled over the dam and swept away a small town, he explained. 

Professor Hartnady says the African continental crust is stressed to the "fracture criticality" limit. 
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Build dams if you must, but engineer them much more sensitively than we do now 




	Chris Hartnady 


He told BBC News Online: "Partly this is because of the African superswell, a mass of warm volcanic rock which is rising under much of south-eastern Africa, producing a buoyancy effect which is helping to pull the crust apart. 

"And partly it's the forces at play in the boundary zone between the Nubian and Somalian tectonic plates. Mining triggers earthquakes in South Africa's high veldt." 

Real and present danger 

In late October 1995, the reservoir behind the Katse dam in Lesotho began to fill. Days later people started feeling earth tremors, and one measuring 3.1 on the Richter scale was recorded on 3 January 1996. 

"I am positive that was cause and effect. In 1964, a dam was built at Koyna in India's Western Ghats. There was a big earthquake in the region in 1967 - cause and effect again. 

"So build dams if you must, but engineer them much more sensitively than we do now." 

Professor Hartnady believes geohazards, including earthquakes, volcanic activity and shifting soils, are an underestimated problem. 

He says: "I wonder whether for Africa they may be a more real and present danger than climate change. We badly need more research, on the sort of scale of the effort going into climate change. 

"Geohazards are a problem in developed countries too, in places like California and Japan. The US Geological Survey has a wealth of expertise. But some of their knowledge just isn't applicable in places like Africa with much slower rates of motion. 

"In the San Andreas Fault in California, the rate is something like 30-50 mm a year, compared with 5-10 mm in the Rift Valley in East Africa. But while 5 mm a year may not be sexy, it could be serious." 

Signal in the noise 

Compared with the centuries-old records and monitoring from developed countries, Africa's detailed seismological monitoring goes back only about 40 years, Professor Hartnady says. 

But he is confident that science means it will soon be possible to predict the risks much more accurately. 

"We need to leapfrog to a new kind of technology, and it does exist," he says. "There's everything space geodesy can offer, including the global positioning system, very long baseline interferometry, and satellite laser-ranging. These will measure current rates of plate motion. 

"I can't tell people now when the risks will become acute. There could be a catastrophe tomorrow, or we could get through this century without one. 

"Come back in five to 10 years, though, when we can start to distinguish the signal from the noise, and I'll give you the numbers. The sooner we begin sophisticated monitoring, the sooner we'll have the answers." 

Human actions 'worsen natural disasters'
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Did human behaviour make Mozambique's floods worse?
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	By Alex Kirby
BBC News Online environment correspondent
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Natural disasters often wreak unnatural levels of havoc, a US-based conservation group says. 
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We have altered so many natural systems so dramatically that their ability to protect us from disturbances is greatly diminished




	Janet Abramovitz, Worldwatch 


This is because human activities frequently intensify the damage caused by nature, the group claims. 

It says the huge growth in human numbers and in buildings, roads and other development also mean many more people are in danger. Yet preparing for disaster is far cheaper than the cost of recovery afterwards. 

The group, the Worldwatch Institute, based in Washington DC, makes the claims in its report Unnatural Disasters. 

Worse than war 

In the 1990s, it says, natural events like hurricanes, floods and earthquakes affected more than two billion people and caused more than $608bn (£425bn) in economic losses. 
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Hurricanes cause immense damage


More people are displaced by natural disasters than by war, the report says. 

But more and more of the resulting devastation is the consequence of ecologically destructive practices and an increasing number of people living in harm's way. 

The report's author, Janet Abramovitz of Worldwatch, said: "By degrading forests, engineering rivers, filling in wetlands and destabilising the climate, we are unravelling the strands of a complex ecological safety net. 

"We have altered so many natural systems so dramatically that their ability to protect us from disturbances is greatly diminished. Dunes, barrier islands, mangrove forests and coastal wetlands are natural 'shock absorbers' that protect against coastal storms. 

"Forests, floodplains and wetlands are 'sponges' that absorb floodwaters." 

Disproportionate impact 

The report says "the enormous expansion of the human population and the built environment" is also worsening the problem. 
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Praying for cyclones to stop


One person in three now lives within 100 kilometres (62 miles) of a coastline, and 13 of the world's 19 mega-cities (those with more than 10 million people) are in coastal zones. 

The report says the entire Mediterranean coast is vulnerable to rising sea levels, as are the Atlantic and Gulf coasts of the US. 

Worldwatch says the impact of "unnatural disasters" falls disproportionately on poor people, who have fewer resources for coping and who are likelier to be living in vulnerable areas. 

In 1998, Hurricane Mitch caused damage to central America totalling $8.5bn (£590m) - more than the combined gross domestic product of the two countries worst affected, Honduras and Nicaragua. 

Erosion toll 

The report says that preparing for disasters, or acting to reduce their impact, is usually far cheaper than clearing up after them: "On average, $1 invested in mitigation can save $7 in disaster recovery costs." 

It gives examples of countries that are acting to lessen the impact of disasters: 

· China, which recognises that forests are worth 10 times more for controlling floods and supplying water than as timber, and has halted logging in the Yangtze river watershed; 

· Vietnam, which has restored 2,000 hectares of mangroves to provide a buffer against coastal storms; 

· Bangladesh, whose emergency warning scheme is believed to have saved 30,000 lives in the 1991 cyclone.

Janet Abramovitz told BBC News Online: "Developed countries need to change, too. 
"We need to plan on a larger scale, not site by site as we do now, but for entire water catchments. In coastal areas, we really need to stop subsidising building in what are very dangerous places. 
"A quarter of all homes within 500 feet (150 metres) of a coastline in the US are going to be lost to erosion in the next 60 years. We need to be planning for that." 

	Need for hazard prediction
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By Corinne Podger in San Francisco 

A senior American scientist has called on natural disaster experts to work towards predicting extreme events such as earthquakes and floods. 

Forecasting when and where such events might occur has largely been dismissed as an impossible goal, but Charles Groat, director of the US Geological Survey, said prediction was not only possible but essential. 

Professor Charles Groat issued his challenge to earth scientists at the annual meeting of the American Association for the Advancement of Science in San Francisco. 

He called for urgent research on developing better monitoring and sensor technologies, to predict the exact time and location of natural hazards such as volcanic eruptions, earthquakes and hurricanes. 

Right direction 

Professor Groat's call runs counter to current scientific theory - that the complexity of natural disasters makes exact predictions impossible. But Professor Groat said researchers should not be discouraged from looking for effective prediction technologies. 

"People didn't think that curing cancer or heart disease was possible and yet we've seen incredible steps towards that, and we did it because we held that out as a lofty goal," he told the meeting. 

"I think we in the physical sciences need to accept that it may not be possible today or tomorrow, or in the next decade, but if we don't hold that up as an objective, we won't aim our science in the right direction to make it happen." 

Professor Groat said that developing reliable methods of predicting natural disasters would require a dramatic rise in research funding. But he said the costs of such research would easily be recouped in terms of saved lives and infrastructure. 
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Prof Charles Groat 
"We need to hold out that ultimate goal"

[image: image69.png]



[image: image70.png]



[image: image71.png]



[image: image72.png]



[image: image73.png]



[image: image74.png]



[image: image75.png]



[image: image76.png]





Science festival news

See also:
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22 Feb 00 | Washington 2000 
Into a new millennium of science
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America's festival of science
Internet links:
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American Association for the Advancement of Science (AAAS)
British Association Festival of Science 2000 (BBC)

The BBC is not responsible for the content of external internet sites
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Synthetic virus nearing reality
Perfect pitch may help babies speak
'Hungry' stars reveal planet presence
Code crackers to settle differences
Biotechnology in the front line
Umbilical cords to repair brain damage
Scientists demand 'fish parks'
Kilimanjaro's white peak to disappear
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Links to more San Francisco stories are at the foot of the page.
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Sunday, 4 February, 2001, 12:25 GMT 
UN's early warnings of climate disasters
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Identifying earthquake-prone areas could save many lives
By environment correspondent Alex Kirby 

Scientists working for the United Nations are developing an early warning system for areas threatened by climate-related natural disasters. 

The scientists are trying to identify areas where deforestation, coral reef destruction or other sorts of environmental damage are making communities more vulnerable. 

They have begun producing maps of the Earth which show where people are at risk of disaster. The first maps, for Central America, have been completed. 

The most recent disaster to strike the area was the El Salvador earthquake. Other risks the project will identify include floods, forest fires and mudslides. 

The scientists work for the UN Environment Programme (Unep), whose governing council is meeting in the Kenyan capital, Nairobi, from 5 to 9 February. 

Vulnerable zones 

Daniel Claasen, one of the Unep team, said they hoped to devise "a vulnerability index" which would warn governments how disaster-prone different areas were. 
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Floods are likely to be more frequent


"A place ranking high on the index might be a mountainside or hilly area where there had been a high rate of deforestation, making the soil prone to erosion," he said. 

"Such a site might be especially vulnerable to mudslides and landslips as a result of the kinds of torrential rains triggered by an El Nino." 

The El Nino weather phenomenon occurs every few years, when a huge mass of warm water builds up in the western Pacific and moves eastwards to the normally colder waters off the coast of South America. 

When it happens, El Nino can have severe and often very damaging effects on rainfall and weather in many parts of the world. 

Mr Claasen said: "Other areas might be coastal zones where the clearing of mangrove swamps and the destruction of reefs had made people living there at greater risk from floods and storm surges." 

Huge cost 

The announcement of the vulnerability index comes as members of Unep's financial services initiative report on the possible cost of climate change. 

All of them working in the insurance industry, they have sought to estimate the losses from more frequent storms, rising sea levels, and damage to fishing stocks, farming and water supplies. 
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Forest fires are a growing risk


They assume that concentrations of carbon dioxide (CO2) in the atmosphere will rise to twice their pre-industrial levels by 2050. CO2 levels have risen by more than 30% in the last two centuries, from about 280 parts per million to 370 ppm today. 

If they double in the next 50 years, Unep says, the annual global cost in climate-linked disasters could be more than $300bn. Some low-lying states like the Maldives could find the cost of climate change was more than 10% of their gross domestic product. 

The head of the geoscience research group at Munich Re, the world's biggest reinsurance company, is Dr Gerhard Berz. He told Unep: "Climatic changes could trigger worldwide losses totalling many hundreds of billions of dollars per year. 

"The insurance industry can effectively protect itself against the consequences of climate change. 

Limiting liability 

"If cover for certain hazards or risk zones were excluded - or narrowly limited - public authorities would inevitably come under growing pressure to take regulatory measures to lessen the risk or to combat the causes." 

Munich Re is also concerned at what it says is the tendency for "mega-cities" - those with 10 million people or more - to develop their own weather patterns, marked by more frequent thunderstorms and torrential rain. 

The director of Unep, Dr Klaus Toepfer, said: "We must all work to reduce emissions of greenhouse gases. 

"But mitigation is not enough. We must help vulnerable areas of the world, primarily in the developing countries, to adapt to the consequences of global warming."

US tidal wave risk
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Arrows show the cracks at the top of the continental shelf (Image: Geology)
Newly discovered cracks in the ocean floor off the East Coast of the US could cause a dangerous tidal wave in the future, US geologists believe. 

The cracks are off the coasts of Virginia and North Carolina and if they gave way, a "potentially disastrous" underwater landslide would result. 

This would throw a wave up to six metres (20 feet) high back on to the land. 

The scientists are due to set sail for the area on Saturday to inspect the area more closely and make a further assessment of the risk. 

In 1998, two strong earthquakes caused a series of tsunamis to hit the north coast of Papua New Guinea, killing 2,000 people. And the East Coast of North America suffered in 1929, when a 12m wave hit Newfoundland - 51 people died. 

Dead or alive 

"We need to understand whether these crack-like features are active or recently active, in which case we should be concerned," said one of the team, Jeffrey Weissel, of Lamont-Doherty Earth Observatory, New York. 
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A tsunami devastated Papua New Guinea


His colleague, Neal Driscoll, of the Woods Hole Oceanographic Institute, Massachusetts, added: "We believe the risk is slight but we just don't know and it's very difficult to predict when and where these tsunamis are going to occur." 

Their research, published in the journal Geology, started with the study of sonar maps of the sea floor off the coasts of Virginia and North Carolina. 

About 170km offshore, just along the top of the slope where shallow inshore waters give way to the deep ocean, they noticed a 40km long series of cracks. Furthermore, the down slope side of the cracks appeared to have already dropped by 50m. 

On the rebound 

If these cracks collapsed, then rock and sediment would rush down the slope. 

The scientists predict that within about 30 minutes, the sea level at the coast would actually drop by several metres at first, as the water rushed out to fill the space left by the slumped rocks. 

Then, anytime up to an hour later, the sea would crash back in, up to six metres higher than normal. 

The size of the tsunami predicted is equivalent to the storm surge that comes with a category three or four hurricane. Hurricane Andrew, the category four storm that hit Florida in 1992 was the costliest natural disaster in US history, with over $25 billion in damage caused. 

The extent of flooding resulting from any tsunami would depend on the tide level at the time it struck. The worst case scenario would be a tsunami coinciding with a high tide.

	California mudslide toll rises 
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It was the worst downpour to hit the region for 20 years

Rescuers searching the scene of mudslides that engulfed two holiday camps in California on Christmas Day have found five more bodies. 
At least 14 people are now known to have died when heavy rain unleashed a torrent of mud, rocks and tree trunks on the camps east of Los Angeles. 

Hopes are fading that two children still missing will be found alive. 

Authorities are warning local people to be prepared for more heavy rains and possible flooding. 

"It's been several days and our hopes are not high of finding people alive," said Chip Patterson, spokesman for the San Bernardino County Sheriff's Department. 

"We may never find everyone." 

More than 20 people were celebrating Christmas when mudslides and flash floods struck a church camp in Waterman Canyon, killing at least 12 people. 

Fourteen others were rescued. 

Two other people died as a landslide hit a camp site about eight kilometres (five miles) away. 

Evacuation plans 

It was the most severe seasonal downpour in the region for 20 years. 

The authorities are warning of more heavy rain over the next few days and fire stations have been handing out sandbags in preparation. 

The region was previously hit by devastating wildfires in October and November that scorched thousands of acres across southern California. 

Authorities have said they are considering evacuating areas stripped bare by the wildfires because of the risk of more mudslides.
	
	


	California fire residents return home
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The economic impact of the fires has been estimated at $2bn

Residents in southern California have begun to return to their homes after firefighters succeeded in containing most of the region's forest fires. 

Many have found their homes and communities devastated by the flames and authorities have warned that electricity may not be restored to affected areas for weeks. 

Light rain and snow and increasingly mild weather has aided efforts to combat the blazes and three of the largest fires - the Cedar fire in San Diego County and the Old Fire and Grand Prix fires in San Bernardino County - are now largely under control. 

About 17 fires have ravaged the state in the past few weeks, killing at least 20 people, destroying more than 3,300 homes and scorching more than 750,000 acres (300,000 hectares) of land. 

'We'll be fine' 

Residents of Cedar Glen, a small town in the San Bernardino Mountains, lost more than 350 homes in the fires, which are still blazing in a broken arc in the counties of Los Angeles, Ventura, San Bernardino and San Diego. 




Click below to see a detailed map of the affected areas
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Enlarge Image

Homeowners found buildings incinerated and molten lumps of metal where their cars had been left in driveways. 

"We've lost our home, our business, our valuables and our retirement," resident Camie Pretzinger told French news agency AFP, as she sifted through the charred remains of her home. 

"I just don't know what we'll do now. It's all so unreal." 

Others, such as Margaret Vega, 75, vowed to rebuild as soon they could "as long as the insurance company pays up". 

"We're Californians at heart; we're used to disasters and we're used to recovering. We'll be fine," she told AFP. 

Disaster zone 

With major blazes almost contained firefighters are now concentrating on building firebreaks to protect threatened communities before the expected return of the Santa Ana desert winds - which fanned the flames - this week. 

[image: image92.png]



HAVE YOUR SAY 
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I live in the middle of this mess and it looks like a battlefield out here 

Michael Davis, US 
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Your experiences 
Equipping the firefighter 
Authorities also planned to send as many as 3,000 firefighters home, the Associated Press news agency reported. 

The economic impact of the fires has been estimated at $2bn, though this is likely to increase once property values and re-building costs are added. 

With insurance claims also estimated to top $100bn, US President George W Bush has declared the affected areas a disaster zone, pledging the federal government will give all possible assistance. 

At least two of the fires are believed to have been the result of arson and another is said to have been lit as a distress signal by a lost hunter. 
	
	


	Battling the inferno

	Modern firefighters tackling forest fires use a range of specialised techniques and equipment. 
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A FIREFIGHTER'S EQUIPMENT 

[image: image96.png]



1 Helmet and goggles - fitted with protective flaps to cover the face if needed
2 Backpack - contains emergency aluminium shelter, food, water, torch
3 Radio - for efficient communication
4 Protective jacket - made of fire-retardant material, yellow coloured with fluorescent strips for high visibility 
5 Axe - to clear trees and vegetation
6 Leather boots - do not have steel toe caps, which attract and retain heat 

As well as working under heavy protective clothing in conditions of extreme heat and poor visibility, firefighters must be well-coordinated and work as a team to tackle large fires, which often move quickly and unpredictably. 

Firefighters are usually divided into two groups, 'hotshots', who fight fires at ground level and 'smokejumpers', rapid-response units who parachute into inaccessible areas to tackle small blazes before they intensify and spread. 

The basic aim of all firefighting crews is to deny the fire a source of fuel. 

Firefighting ranges from high to low technology. 'Hotshot' firefighters on the ground cut down trees and clear scrubland using axes and chainsaws to create a firebreak. 

Other firefighters, sometimes using helicopters or aircraft. use thermal-imaging equipment to view the fire through thick smoke. 

This enables fire crews to be sent quickly to strategic points ahead of the blaze with the aim of controlling and slowing its path. 

A risky technique sometimes used is to start a 'backfire' - a controlled blaze to either clear dry woodland and create a break, or with the aim of joining up with the main blaze so the combined fire burns itself out. 

The ground-based effort is complemented by airborne tankers and helicopters, which can drop thousands of litres of water or fire-retardant chemicals from low altitude. 




A closer look at a firefighting helicopter
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Enlarge Image

Despite their skills and weight of numbers, the difficulty and scale of the firefighters' task are often directed by the random factor of the weather. 

The most damaging fires occur in hot, dry and windy conditions - exactly those currently being experienced in California. 

Gusty winds can cause large fires to 'leap' across fire breaks, undermining the work of the fire crews. High temperatures and drought prolong the conditions needed by a fire to continuing burning out of control. 

Forest fires usually end through a combination of the firefighters' efforts and a change in weather conditions
	
	


