The Human Response to Volcanic Hazards
 Modifying the effects

Most of the evidence suggests that opportunities to directly modify the hazards associated with volcanoes is limited.  Very little, for example, can be done to control the amount of ash entering the upper atmosphere of Northern Europe from the Icelandic eruption. Reading the newspaper reports and news bulletins about the aviation chaos points to a human response option of monitoring the ash plume and reducing the impacts of the hazard. Private air companies have had to follow Civil Aviation Authorities rulings about the no fly zone restrictions. Bias and different opinions about the appropriateness of the response can be seen across the media.....

    Nevertheless, it is not that simple. Eruption types vary because of the chemical make up of lava which is related to plate margin type (Waugh 1997) Lava flows are the only primary hazard which people have attempted to control with any success. Two methods have been used – water sprays and explosions. A You tube video shows BBC footage of how a small Icelandic community used sea water sprays to successfully cool and therefore solidify and stop the lava flows during the 1973 eruption of Eldfell on Heimaey, Iceland. They successfully protected the harbour of Vestmannaeyjar. 
Explosives were used with some success in the 1983 eruption of Mount Etna when 30% of the slow moving lava flow was diverted from its course. The USGS scientists and US military worked in partnership with the Italian government  to execute this. Artificial barriers have been proposed to protect Hilo Hawaii from future lava flows. 
Significant dangers are posed by the secondary effects of lahars (muflows linked to volcanic activity) Barriers have been used to protect against the of lahars, which tend to follow well defined routes. In Indonesia some villages have artificial mounds to enable villagers to escape to higher ground, although adequate warning is needed if this is to be effective because of their rapid onset.  A notch was built through the crater wall of Mount Pinatubo to drain a lake which developed in the years after its big eruption. http://news.bbc.co.uk/1/hi/world/asia-pacific/1530182.stm 
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Filipinos return as volcano lake drains
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Hazard-resistant design
Building and structure design can do little to resist lava, pyroclastic flows and lahars since they destroy any structure in their path. Ash fallout has the largest spatial impact and design may help to reduce its impact. The weight of ash on roofs, especially if its wet, can be enough to cause roof collapse. Roofs need to be strong and designed to shed ash with steep sloping sides. The long axis of the roof needs to be kept short: http://www.geogonline.org.uk/pinatubo_effects_question.htm. In Hawaii timber houses in high risk areas could be moved if necessary.
 Prediction
Currently not possible for earthquakes but OK for volcanoes!

Knowledge of volcanic processes is incomplete, but there have been great strides made in forecasting eruptions. Various physical processes can be monitored for changes which can signal an impending eruption. The record of past eruptions is also used to help determine what and where the risks are highest. At the present time, only 20% of volcanoes are being monitored. As might be expected this is mainly in MEDCs such as Japan and the USA which have the researchers, technology and cash to undertake these activities. Even in these areas records are not complete. An example of a closely monitored volcano is Sakurijama, In South Kyushu, Japan.
In countries lacking the financial and technological resources for such monitoring, more basic but still useful techniques have been used. In the Philippines, local people are trained to look out for early-warning signs such as sulphur odours, steam releases and crater glow.

Once scientists have detected signs of activity the events must be interpreted to produce a hazard assessment and prediction of what will happen. Only then can government officials and other agencies such as the news media be informed and warnings and evacuation be introduced to the general public. This is still difficult to do accurately, and interpretations may differ among the scientists involved. This was to some extent the case with Nevado del Ruiz and led to the delay of the warning to the Colombian government, although the hazard map eventually produced was very accurate. The ashfalls were confined to the marked areas and the valleys like the Lagunillas (leading to Armero town) were affected by lahars as predicted.

Volcanoes often show signs if impending eruption and monitoring can be increased as the volcano becomes active. Case studies include Pinatubo, Philippines and the Caribbean island of Montserrat with the Soufriere Hills volcano.  http://www.mvo.ms/  
 Community Preparedness
Most volcanic events are preceded by clear warnings of activity from the volcano. If the community at risk is prepared in advance, many lives can be saved. Evacuation is the most important method of hazard management used today. Evacuation of the area at risk can save lives, but advance preparation and management structures to organise the evacuation, temporary housing, food etc. are needed. The length of time of the evacuation may be long term: e.g. 5000 residents of Montserrat were evacuated three times between December 995 and August 1996 for periods of up to three months, to avoid pyroclastic flows and ashfalls. By November 1996, the disruption was thought to last another eighteen months. The scale of evacuations can be huge – in 1995 volcanologists and civil defence officials drew up an emergency plan for the 600,00 people at risk from an eruption of Vesuvius. The operation is large scale and involves removing people to safety by ship. If the people involved panicked the plan would be useless. People need to be clear of the risk and how to behave during an event. 
Evacuations have been very successful in recent times and are the most common hazard-management strategy. Pinatubo had the evacuation of 250,000 people but 800 still died. Nevado del Ruiz was a disaster with 23000 deaths as the Colombian government did not have a policy in place for monitoring volcanoes and for disaster preparedness. Communications between scientists monitoring volcanoes and government officials must be clear, consistent and accurate. The eruption was expected, and scientists monitoring the activity had produced a hazard map. However, a lack of clear communication and indecision resulted in disaster. The Colombian government had more serious and immediate problems – economic crisis, political instability and drug gangs (narcotic cartels) – to deal with. Hazard salience is important at the government level.
 Land Use Planning
Land use can be planned once there is an agreed volcanic hazards map to use as a basis. It is still difficult to predict in the long term the timing and scale of future eruptions. Many LEDCs do not possess the maps and past records necessary to produce accurate hazard assessments, but where they do exist they can be used to plan land-uses which avoid high risk areas or would result in reduced economic losses. These need to be enforced through legislation and education of the public. 
 Aid and Insurance
Aid for volcanic hazards comes in two forms: technical aid for monitoring and forecasting and financial / goods aid. Technical aid is usually supplied by MEDC experienced in volcanic eruptions – e.g. the USGS helped with Pinatubo. This involves the use of high cost monitoring equipment and expertise to try to forecast events. Financial and other aid is used as a strategy during and after an eruption. This may need to occur over a long period compared with other natural hazards, since eruptions may continue for months at varying levels of activity. For aid to be an effective management approach governments must be willing to ask for and receive help from other nations. Indonesia has much experience with volcanic eruptions and has developed a high level of hazard mitigation within its financial resources. This involves monitoring of volcanoes and planning for how aid will be used.
	Ecuador receives international aid for volcano victims

	September 02, 2006

	Several countries and international organizations have provided assistance to the thousands of people affected by the Tungurahua volcano eruption in Ecuador. 

Ecuadorian Foreign Ministry said in a Friday statement that Japan, Spain, Switzerland, China, Britain, Bolivia, Peru and the United States have jointly provided 1.4 million U.S. dollars for the volcano victims. 

International organizations such as the United Nations and the Inter-American Development Bank have provided humanitarian aid. 

The 5,020-meter-high Tungurahua, located in Ecuador's central area and 180 km south of the capital Quito, erupted on Aug. 16, leaving at least four people dead and two others missing. The volcanic eruption also damaged crops, killed animals, blocked roads and forced thousands of people to be evacuated from their homes. 

The Ecuadorian Foreign Ministry said the humanitarian aid received included masks, field hospitals, family tents, medicine, plastic tanks, mattresses, non-perishable food, water purifiers, jute bags and blankets. 

The volcano last erupted in 1999 and then underwent a period of relative calmness. 

Its most recent lava-throwing period began in mid-July, which eventually forced the evacuation of thousands of people from nearby areas. 


