Monitoring Techniques:
Geologists have developed several methods to monitor geological disasters, such as Volcanoes, Earthquakes, and Tsunamis. These methods allow geologists to forecast and, in some cases, predict, the onset of a volcano eruption or a tsunami. 

Volcanoes:   Ground Movements 

Tilt is a measure of the slope angle of the flank of the volcano. 

Prior to any change in the volcano, a balance is reached between the outward (mostly upward) pressure of the magma in the reservoir beneath the summit and the downward weight of the rocks above the magma reservoir. Tilt measurements will remain constant.

Tiltmeters 

The tilt meters used by the Hawaiian Volcano Observatory are very sensitive because they must measure changes in slope as small as one part per million. A slope change of one part per million is equivalent to raising the end of a board one kilometer long only one millimeter. That's roughly equivalent to lifting a board six city-blocks long only the height of a dime at one end! Photograph of a tiltmeter courtesy of U.S. Geological Survey.
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Electronic distance measurement (EDM)
 EDM uses a laser light source to measure the distance between two locations. For example, if a new batch of magma arrives at the summit of Kilauea, the volcano expands, and the distance between two points increases. EDM is also used across rift zones or in areas with active faults. In the photo EDM is being used to measure the Puu Oo cone. Global Position System or GPS and satellite images are being used to measure the changes in a volcano prior to or during eruptions. 
GPS can measure vertical and horizontal changes between different GPS receivers down to about one third of an inch (1 cm). By visiting the same locations every few months and by comparing satellite images volcanologists can determine where and how much the volcano is changing shape. This photo shows a GPS receiver on the south flank of Kilauea. Note the benchmark below the receiver. Photo by Steve Mattox, March 1992.
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                How Are Earthquakes Studied?
Seismologists study earthquakes by going out and looking at the damage caused by the earthquakes and by using seismographs. A seismograph is an instrument that records the shaking of the earth's surface caused by seismic waves. 

Most seismographs today are electronic, but a basic seismograph is made of a drum with paper on it, a bar or spring with a hinge at one or both ends, a weight, and a pen. The one end of the bar or spring is bolted to a pole or metal box that is bolted to the ground. The weight is put on the other end of the bar and the pen is stuck to the weight. The drum with paper on it presses against the pen and turns constantly. When there is an earthquake, everything in the seismograph moves except the weight with the pen on it. As the drum and paper shake next to the pen, the pen makes squiggly lines on the paper, creating a record of the earthquake. This record made by the seismograph is called a seismogram.
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Tsunami Detection Buoy

Deep-ocean tsunami detection buoys (DART™) are one of two types of instrument used by the Bureau of Meteorology (Bureau) to confirm the existence of tsunami generated by undersea earthquakes. These buoys observe and record changes in sea level out in the deep ocean. This enhances the capability for early detection and real-time reporting of tsunami before they reach land.

A typical tsunami buoy system comprises two components; the pressure sensor anchored to the sea floor and the surface buoy. The sensor on the sea floor measures the change in height of the water column above by measuring associated changes in the water pressure. This water column height is communicated to the surface buoy by acoustic telemetry and then relayed via satellite to the tsunami warning centre.
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