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· One of the most interesting facts about Sakurajima is that it was itself an island until 1914, when lava flows from a large eruption that year spread and joined main land Japan.

· one of the world's most active volcanoes 

· located in Kagoshima Bay, between Osumi and Satsuma peninsula, 10 km east of Kagoshima City, Kyushu 

· first recorded eruption in 708 

· population 7,000 

· 600m above sea level 

· People can be seen walking around the town, or sometimes even in Kagoshima City, with umbrellas to protect their clothes and skin from falling ash



	Location
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Sakurajima is located in the Aira caldera, formed in an enormous eruption 22,000 years ago. It sit on the destructive plate margin of the Eurasian and pacific plate boundaries. The is the cause of  Sakurajima earthquakes  


	Causes  of earthquakes (destructive plate margin)
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In cross section, the Earth releases its internal heat by convecting, or boiling much like a pot of pudding on the stove. Hot asthenospheric mantle rises to the surface and spreads laterally, transporting oceans and continents as on a slow conveyor belt. The speed of this motion is a few centimeters per year, about as fast as your fingernails grow. The new lithosphere, created at the ocean spreading centers, cools as it ages and eventually becomes dense enough to sink back into the mantle. The subducted crust releases water to form volcanic island chains above, and after a few hundred million years will be heated and recycled back to the spreading centers.  The type of plate margin also depends on the plate margin, on destructive mountains will be formed when two continetal meat forming fold mountains. Volcainoes are found at the meating point a oceanic plate and a continetal. The more survear earthquake are asoseated with destructive margins and these shake often come hand in with volcainoes. On the other end of the spectrum  at constructive plate margins have the weak earthquakes and volcanoes with low levels intrusive volcanic activity


	History 

(1914 volcano)


	The first recorded eruption of Sakurajima was in 708 and the volcano has been in almost constant activity since then. 

Since 1955, the volcano has erupted 100-200 times a year. In 1994, there were 126 eruptions and on May 23, 1995 an explosive eruption sent ash 8,200 feet above the summit crater. The 1914 eruption was the most powerful in twentieth-century Japan. Lava flows filled the narrow strait between the island and the mainland, turning it into a peninsula. The volcano had been dormant for over a century until 1914.[3] The 1914 eruption began on 11 January. Almost all residents had left the island in the previous days, in response to several large earthquakes that warned them that an eruption was imminent. Initially, the eruption was very explosive, generating eruption columns and pyroclastic flows, but after a very large earthquake on 13 January 1914 which killed 35 people, it became effusive, generating a large lava flow.[3] Lava flows are rare in Japan—the high silica content of the magmas there mean that explosive eruptions are far more common[8]—but the lava flows at Sakurajima continued for months.[3]
The island grew, engulfing several smaller islands nearby, and eventually becoming connected to the mainland by a narrow isthmus. Parts of Kagoshima bay became significantly shallower, and tides were affected, becoming higher as a result.[3]
During the final stages of the eruption, the centre of the Aira Caldera sank by about 60 centimeters (24 in), due to subsidence caused by the emptying out of the underlying magma chamber.[3] The fact that the subsidence occurred at the centre of the caldera rather than directly underneath Sakurajima showed that the volcano draws its magma from the same reservoir that fed the ancient caldera-forming eruption.[3]


	Geological history


	Sakurajima is located in the Aira caldera, formed in an enormous eruption 22,000 years ago.[3] Several hundred cubic kilometres of ash and pumice were ejected, causing the magma chamber underneath the erupting vents to collapse. The resulting caldera is over 20 kilometres (12 mi) across. Tephra fell as far as 1,000 kilometres (620 mi) from the volcano. Sakurajima is a modern active vent of the same Aira caldera volcano.

Sakurajima was formed by later activity within the caldera, beginning about 13,000 years ago.[4] It lies about 8 kilometres (5 mi) south of the centre of the caldera. Its first eruption in recorded history occurred in 963 AD.[5] Most of its eruptions are strombolian,[5] years ago: subsequent eruptions have been centered on Minamidake.[7] affecting only the summit areas, but larger plinian eruptions have occurred in 1471–1476, 1779–1782 and 1914.[6]
Volcanic activity at Kitadake ended around 4,900 



	Current activity


	The volcano resumed activity in 1955, and has been erupting almost constantly ever since. Thousands of small explosions occur each year, throwing ash to heights of up to a few kilometers above the mountain. The Sakurajima Volcano Observatory was set up in 1960 to monitor these eruptions.[5]
Monitoring of the volcano and predictions of large eruptions are particularly important because of its location in a densely populated area, with the city of Kagoshima's 680,000 residents just a few kilometers from the volcano. The city conducts regular evacuation drills, and a number of shelters have been built where people can take refuge from falling volcanic debris.[9]
In light of the dangers it presents to nearby populations, Sakurajima was designated a Decade Volcano in 1991, identifying it as worthy of particular study as part of the United Nations' International Decade for Natural Disaster Reduction.[10]
Sakurajima is part of the Kirishima-Yaku National Park, and its lava flows are a major tourist attraction. The area around Sakurajima contains several hot spring resorts. One of the main agricultural products of Sakurajima is a huge basketball-sized white radish (sakuradaikon).[11]
On March 10th, 2009, Sakurajima erupted, sending debris up to 2km away. An eruption had been expected following a series of smaller explosions over the weekend. It is not thought there was any damage caused by the latest eruption.



	Fact on japan
	Area 

The area of Japan is 377,873km2, which makes it slightly smaller in land mass than California. Japan consists of four main larger islands and more than 4000 smaller islands. The main islands are Hokkaido, Honshu, Shikoku, and Kyushu. Honshu is the largest with an area of 231,000km2.
A range of deserters

over 1,500 earthquakes per year. In 1923 the Great Kanto Earthquake killed more than 143,000 people in the Tokyo area. Tsunamis and volcanic eruptions are other natural destructive forces in Japan. In 1896 in Sanriku, Japan, 27,000 people were killed by a Tsunami caused by an earthquake.

Japan

Capital: Tokyo

Population: 127,078,679 (July 2009 est.)

Population Growth Rate: -0.191% (2009 est.), World Rank: 219th

GDP: 4.34 Trillion (2008)

Industries: Consumer electronics, motor vehicles, machine tools, steel, and nonferrous metals

Exports: Motor vehicles, semiconductors, and office machinery

Agriculture: Rice, sugar beets, vegetables, fruit, pork, fish 

Life Expectancy: Average: 82, Male: 78.8, Female: 85.6

GDP per Capita: $33,800

Literacy Rate: 99%

Unemployment Rate: 4%

Oil imports: 5.425 million bbl/day

Internet Users: 87.5 million

Environmental Issues: Acid rain; Japan is the largest consumer of Amazon rainforest timber



	Monitoring


	Sakurajima, Japan
Sakurajima was designated a Decade Volcano in 1991, identifying it as worthy of particular study as part of the United Nations' International Decade for Natural Disaster Reduction. So Sakurajima is possibly one of the most monitored areas on earth. The Sakurajima Volcano lies near Kagoshima City, which has a population of 500,000 people. Both the Japanese Meteorological Agency (JMA) and Kyoto University's Sakurajima Volcanological Observatory (SVO) monitors the volcano's activity. Since 1995, Sakurajima has only erupted from its summit with no release of lava.

Monitoring techniques at Sakurajima:

· Likely activity is signalled by swelling of the land around the volcano as magma below begins to build up. At Sakurajima, this is marked by a rise in the seabed in Kagoshima Bay – tide levels rise as a result. 

· As magma begins to flow, melting and splitting base rock can be detected as volcanic earthquakes. At Sakurajima, they occur two to five kilometres beneath the surface. An underground observation tunnel is used to detect volcanic earthquakes more reliably. 

· Groundwater levels begin to change, the temperature of hot springs may rise and the chemical composition and amount of gases released may alter. Temperature sensors are placed in bore holes which are used to detect ground water temp. Remotes sensing is used on Sakurajima since the gases are highly toxic – the ratio of HCl gas to SO2 gas increases significantly shortly before an eruption. 

· As an eruption approaches, tiltmetre systems measure minute movements of the mountain. Data is relayed in real-time to monitoring systems at SVO. 

· Seismometers detect earthquakes which occur immediately beneath the crater, signaling the onset of the eruption. They occur 1 to 1.5 seconds before the explosion. 

· With the passing of an explosion, the tiltmeter system records the settling of the volcano. 



	Managing 
	Japans capacity to cope is very high, a of GDP: 4.34 Trillion (2008) means that Japan can invest in high tech and expensive responses to minimise and insure as little lose of life as possible, Japan extremely high capacity to cope is one of the main reasons the “risk” is small relative to the risk, while the have a problem in the fact that the have in areas incredibly high population density it can work as a positive due to the fact the responses can be concentrated. There is a range of responses possible that authorities can adopt, witch must essentially be a mixture of primary and secondary responses,      

Before events the authorities should try to 

· Insure emergency services are fully equipped and prepared

· Practices volcanioe drill at home, work and in schools

· Invest is high levels of monitoring of volcainoes and tremors that may cause volcanoes

· Have a contingency plan for the evacuation of residents 

· A clear path for the warning and informing of residents about the risk of disaster 

·  Encourage household to insure property from volcano damage.

· Try to provide a infrastructure that is volcano resistant or to near that as possible.

During 

· Try to track the slow moving flow of magma and relay the information to decrease the risk it posses 

· Using helicopters evacuate any people left behind by the or trapped during the event 

· Record data for the autopsy of the event and for analysis.

·   Try to navigate magma away from the settlements and infrastructure 

· and a number of shelters have been built where people can take refuge from falling volcanic debris.[
After

· Rebuild damaged infrastructure

· Provide counseling for those who have been effected 

· Cleaning the area and encouraging inward investment back into the area  

	Monitoring of volcanoes  in general 
	Prediction of volcanic activity (also: volcanic eruption forecasting) is an interdisciplinary scientific and engineering approach to natural catastrophic event forecasting. Volcanic activity prediction has not been perfected, but significant progress has been made in recent decades. Significant resources are spent to monitoring and prediction of volcanic activity by the Italian government through the Istituto Nazionale di Geofisica e Vulcanologia INGV, by the United States Geological Survey (USGS), and by the Geological Survey of Japan. These are the largest institutions that invest significant resources monitoring and researching volcanos (as well as other geological phenomena). Many countries operate volcano observatories at a lesser level of funding, all of which are members of the World Organization of Volcano

General Principles
Various methods including the following sections are used to help predict eruptions. In using these methods, five major principles form the basis of eruption forecasting:

· the principle of inflection points in trends states that with unknown rates of change, a point in time is reached at which the volcanic system becomes unstable and likely will erupt; 

· the principle of coinciding change states that one monitored parameter alone may not yield significant symptoms to diagnose an imminent eruption, but unrelated trends of several monitored parameters may start co-evolving as the system approaches a state of instability; 

· the principle of known behavior treats a volcano similar like a medical patient, assuming that responses to changes in the underground may be highly individual to a volcano's particular internal structure and can become better known by understanding its past eruptive characteristics; 

· the principle of unexpected behavior treats volcanoes, the public, and decision-makers alike as inherently inconsistent systems - leading to unexpected eruptions (e.g., fast magma ascent from unexpected depth), and mitigation failures; 

· the principle of symptom-based short-term forecast alike all the other principles works similar like an epidemiological diagnosis and forecast based on symptoms and patient history. 

Volcanic eruptions can to date not be predicted by stochastic methods, but only by catching early symptoms before an imminent eruption. Therefore, continuous monitoring even of dormant volcanoes, though costly, is the only way to enable eruptive behavior forecasts. The following sections describe individual groups of methods typically deployed in monitoring volcanoes and the symptomatic evolution of their activity.

Methods
The most widely used method is studying the geographical area of the volcano.

Taking seismic readings, measuring poison gasses, and using satellites

[edit] Seismicity
[edit] General principles of volcano seismology
Seismic activity (earthquakes and tremors) always occurs as volcanoes awaken and prepare to erupt and are a very important link to eruptions. Some volcanoes normally have continuing low-level seismic activity, but an increase may signal a greater likelihood of an eruption. The types of earthquakes that occur and where they start and end are also key signs. Volcanic seismicity has three major forms: short-period earthquake, long-period earthquake, and harmonic tremor.

· Short-period earthquakes are like normal fault-generated earthquakes. They are caused by the fracturing of brittle rock as magma forces its way upward. These short-period earthquakes signify the growth of a magma body near the surface and are known as 'A' waves. These type of seismic events are often also referred to as Volcano-Tectonic (or VT) events or earthquakes. 

· Long-period earthquakes are believed to indicate increased gas pressure in a volcano's plumbing system. They are similar to the clanging sometimes heard in a house's plumbing system, which is known as "water hammer". These oscillations are the equivalent of acoustic vibrations in a chamber, in the context of magma chambers within the volcanic dome and are known as 'B' waves. These are also known as resonance waves and long period resonance events. 

· Harmonic tremors are often the result of magma pushing against the overlying rock below the surface. They can sometimes be strong enough to be felt as humming or buzzing by people and animals, hence the name. 

Patterns of seismicity are complex and often difficult to interpret; however, increasing seismic activity is a good indicator of increasing eruption risk, especially if long-period events become dominant and episodes of harmonic tremor appear.

Using a similar method, researchers can detect volcanic eruptions by monitoring infra-sound—sub-audible sound below 20Hz. The IMS Global Infrasound Network, originally set up to verify compliance with nuclear test ban treaties, has 60 stations around the world that work to detect and locate erupting volcanoes. [1]
[
Gas emissions



 [edit] Ground deformation
Swelling of the volcano signals that magma has accumulated near the surface. Scientists monitoring an active volcano will often measure the tilt of the slope and track changes in the rate of swelling. An increased rate of swelling, especially if accompanied by an increase in sulfur dioxide emissions and harmonic tremors is a high probability sign of an impending event. The deformation of Mount St. Helens prior to the May 18, 1980 eruption was a classic example of deformation, as the north side of the volcano was bulging upwards as magma was building up underneath. But most cases of ground deformation are usually detectable only by sophisticated equipment used by scientists, but they can still predict future eruptions this way.

[edit] Thermal monitoring
Both magma movement and changes in gas release and hydrothermal activity can lead to thermal emissivity changes at the volcano's surface. These can be measured using several techniques:

· forward looking infrared radiometry (FLIR) from hand-held devices installed on-site, at a distance, or airborne; 

· Infrared band satellite imagery; 

· in-situ thermometry (hot springs, fumaroles) 

· heat flux maps 

· geothermal well enthalpy changes 

[edit] Hydrology
There are 4 main methods that can be used to predict a volcanic eruption through the use of hydrology:

· Borehole and well hydrologic and hydraulic measurements are increasingly used to monitor changes in a volcanoes subsurface gas pressure and thermal regime. Increased gas pressure will make water levels rise and suddenly drop right before an eruption, and thermal focusing (increased local heat flow) can reduce or dry out acquifers. 

· Detection of lahars and other debris flows close to their sources. USGS scientists have developed an inexpensive, durable, portable and easily installed system to detect and continuously monitor the arrival and passage of debris flows and floods in river valleys that drain active volcanoes. 

· Pre-eruption sediment may be picked up by a river channel surrounding the volcano that shows that the actual eruption may be imminent. Most sediment is transported from volcanically disturbed watersheds during periods of heavy rainfall. This can an indication of morphological changes and increased hydrothermal activity in absence of instrumental monitoring techniques. 

· Volcanic deposit that may be placed on a river bank can easily be eroded which will dramatically widen or deepen the river channel. Therefore, monitoring of the river channels width and depth can be used to assess the likelihood of a future volcanic eruption. 

[edit] Remote Sensing
Remote sensing is the detection by a satellite’s sensors of electromagnetic energy that is absorbed, reflected, radiated or scattered from the surface of a volcano or from its erupted material in an eruption cloud.

· 'Cloud sensing: Scientists can monitor the unusually cold eruption clouds from volcanoes using data from two different thermal wavelengths to enhance the visibility of eruption clouds and discriminate them from meteorological clouds 

· 'Gas sensing: Sulphur dioxide can also be measured by remote sensing at some of the same wavelengths as ozone. TOMS (Total Ozone Mapping Spectrometer) can measure the amount of sulphur dioxide gas released by volcanoes in eruptions 

· Thermal sensing: The presence of new significant thermal signatures or 'hot spots' may indicate new heating of the ground before an eruption, represent an eruption in progress or the presence of a very recent volcanic deposit, including lava flows or pyroclastic flows. 

· Deformation sensing: Satellite-borne spatial radar data can be used to detect long-term geometric changes in the volcanic edifice, such as uplift and depression. In this method, called InSAR (Interferometric Synthetic Aperture Radar), DEMs generated from radar imagery are subtracted from each other to yield a differential image, displaying rates of topographic change. 

[edit] Mass movements and mass failures
Monitoring mass movements and -failures uses techniques lending from seismology (geophones), deformation, and meteorology. Landslides, rock falls, pyroclastic flows, and mud flows (lahars) are example of mass failures of volcanic material before, during, and after eruptions.

The most famous volcanic landslide was probably the failure of a bulge that built up from intruding magma before the Mt. St. Helens eruption in 1980, this landslide "uncorked" the shallow magmatic intrusion causing catastrophic failure and an unexpected lateral eruption blast. Rock falls often occur during periods of increased deformation and can be a sign of increased activity in absence of instrumental monitoring. Mud flows (lahars) are remobilized hydrated ash deposits from pyroclastic flows and ash fall deposits, moving downslope even at very shallow angles at high speed. Because of their high density they are capable of moving large objects such as loaded logging trucks, houses, bridges, and boulders. Their deposits usually form a second ring of debris fans around volcanic edifices, the inner fan being primary ash deposits. Downstream of the deposition of their finest load, lahars can still pose a sheet flood hazard from the residual water. Lahar deposits can take many months to dry out, until they can be walked on. The hazards derived from lahar activity can last several years after a large explosive eruption.

A team of US scientists developed a method of predicting lahars. Their method was developed by analyzing rocks on Mt. Rainier in Washington. The warning system depends on noting the differences between fresh rocks and older ones. Fresh rocks are poor conductors of electricity and become hydrothermically altered by water and heat. Therefore, if they know the age of the rocks, and therefore the strength of them, they can predict the pathways of a lahar.[4] A system of Acoustic Flow Monitors (AFM) has also been emplaced on Mount Rainier to analyze ground tremors that could result in a lahar, providing an earlier warning.[5]
 [edit] Sakurajima, Japan
Sakurajima is possibly one of the most monitored areas on earth. The Sakurajima Volcano lies near Kagoshima City, which has a population of 500,000 people. Both the Japanese Meteorological Agency (JMA) and Kyoto University's Sakurajima Volcanological Observatory (SVO) monitors the volcano's activity. Since 1995, Sakurajima has only erupted from its summit with no release of lava.

Monitoring techniques at Sakurajima:

· Likely activity is signalled by swelling of the land around the volcano as magma below begins to build up. At Sakurajima, this is marked by a rise in the seabed in Kagoshima Bay – tide levels rise as a result. 

· As magma begins to flow, melting and splitting base rock can be detected as volcanic earthquakes. At Sakurajima, they occur two to five kilometres beneath the surface. An underground observation tunnel is used to detect volcanic earthquakes more reliably. 

· Groundwater levels begin to change, the temperature of hot springs may rise and the chemical composition and amount of gases released may alter. Temperature sensors are placed in bore holes which are used to detect ground water temp. Remotes sensing is used on Sakurajima since the gases are highly toxic – the ratio of HCl gas to SO2 gas increases significantly shortly before an eruption. 

· As an eruption approaches, tiltmetre systems measure minute movements of the mountain. Data is relayed in real-time to monitoring systems at SVO. 

· Seismometers detect earthquakes which occur immediately beneath the crater, signaling the onset of the eruption. They occur 1 to 1.5 seconds before the explosion. 

· With the passing of an explosion, the tiltmeter system records the settling of the volcano. 




