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Environmental geology

Environmental geology  is the application of geologic information to varied interactions between humans and their geologic environment.

Environmental problems related to geology generally fall into one of two categories: hazards and resources. 

Geologic hazard as any geologic condition, natural or artificial, that creates a potential risk to human life or property. Examples include earthquakes, volcanic eruptions, floods, and pollution. 
Environmental hazards are present on the land, or in the air or water.
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Earthquakes

Earthquakes can have a variety of harmful effects:
-obvious
- subtle

Earthquake Hazards :
1-Ground Motion 
-Movement along the fault is an obvious hazard.

 -The offset between rocks on opposite sides of the fault can break power lines, pipelines, buildings, roads, bridges, and other structures that actually cross the fault. Such offset can be large.

-Planning and thoughtful design can reduce the risks. For example, power lines and pipelines can be built with extra slack where they cross a fault zone, or they can be designed with other features to allow the fault slips .
	
2-Ground shaking 
-Ground shaking produced as accumulated energy that released through seismic waves causes damage to and sometimes complete failure of buildings.

-Shifts of even a few tens of centimeters can be devastating, especially to structures made of weak materials such as adobe or inadequately reinforced concrete. 

- The simplest strategy would be not to build near fault zones.
- Designing “earthquake-resistant” buildings to minimize damage.



- The safety of dams and nuclear power plants near active faults.

- Buildings built on solid rock (bedrock) seem to suffer far less damage than those built on deep soil. 

-Severe earthquakes are generally followed by many aftershocks, earthquakes that are weaker than the principal tremor. 

-The main shock usually causes the most damage, but when aftershocks are many and are nearly as strong as the main shock, they may also cause serious destruction. 

-The duration of an earthquake also affects how well a building survives it. In reinforced concrete, ground shaking leads to the formation of hairline cracks, which then widen and develop further as long as the shaking continues. 

3-Ground Failure
-Landslides can be a serious secondary earthquake hazard in hilly areas.  
-Earthquakes are one of the major events that trigger slides on unstable slopes. 
-The best solution is not to build in such areas. 
-Even if a whole region is hilly, detailed engineering studies of rock and soil properties and slope stability may make it possible to avoid the most dangerous sites. 
-Visible evidence of past landslides is another indication of especially dangerous areas.
-Ground shaking may cause a further problem in areas where the ground is very wet—in filled land near the coast or in places with a high water table. This problem is liquefaction .


Liquefaction:
-When wet soil is shaken by an earthquake, the soil particles may be jarred apart, allowing water to seep in between them, greatly reducing the friction between soil particles that gives the soil strength, and causing the ground to become somewhat like quicksand. 
- buildings can just topple over or partially sink into the liquefied soil; the soil has no strength to support them. 

 -Signs of liquefaction include “sand boils,” formed as liquefied soil bubbles to the surface during the quake. 

-In some areas prone to liquefaction, improved underground drainage systems may be installed to try to keep the soil drier,  beyond avoiding the areas at risk. 


4-Tsunamis and Coastal Effects
-When an undersea or near-shore earthquake occurs, sudden movement of the sea floor may set up waves traveling away from that spot, like ripples. 
-In the open sea, tsunamis travel extremely speeds up to 1000 km/hr . 
-The tsunami may come ashore as a very high, (over 15 meters) very fast-moving wall of water, or it may develop into large breaking waves. 
-Tsunamis can also travel long distances in the open ocean. (one side effects on the other side of the ocean). 
-Given the speeds at which tsunamis travel, little can be done to warn those near the earthquake epicenter, but people living some distance away can be warned in time to evacuate, saving lives, if not property. 



5-Fire
-A secondary hazard of earthquakes in cities is fire , which may be more devastating than ground movement. 
-Fires occur because fuel lines and tanks and power lines are broken, touching off flames and fueling them. At the same time, water lines also are broken. 
-Putting numerous valves in all water and fuel pipeline systems helps to combat these problems because breaks in pipes can then be isolated before too much pressure or liquid is lost.

6-Seismic Gaps
-Maps of the locations of earthquake epicenters along major faults show that there are stretches with little or no seismic activity, while small earthquakes continue along other sections of the same fault zone. 
-called seismic gaps  represent “locked” sections of faults along which friction is preventing slip.
- These areas may be sites of future serious earthquakes. 
-friction is sufficient to prevent the fault from slipping, so the stresses are simply building up. 
- The accumulated energy will become so great that, when that locked section of fault finally does slip again, a very large earthquake will result. 
- Fluid injection might be used along locked sections of major faults to allow the release of built-up stress.
- No guarantee that only small earthquakes would be produced. Indeed, in an area where a fault had been locked for a long time, injecting fluid along that fault could lead to the release of all the stress at once, in a major, damaging earthquake. 

Earthquake Precursors and Prediction

1-The ground surface may be uplifted and tilted prior to an earthquake. 
2-Seismic-wave velocities in rocks near the fault may change before an earthquake; so may electrical resistivity (the resistance of rocks to electric current flowing through them). 
3-Changes have been observed in the levels of water in wells 
4- Changes in the content of radon (a radioactive gas that occurs naturally in rocks as a result of decay of trace amounts of uranium within them). 
5-Chinese investigators have cited examples of anomalous behavior of animals prior to an earthquake.
 
Notes
-Unfortunately, the precursors have not proven to be very reliable. Not only does the length of time over which precursory changes are seen before an earthquake vary, from minutes to months.
-Most problematic, many earthquakes, including large ones, seem quite unheralded by recognizable precursors at all. Loma Prieta was one of these; so was Northridge, and so was Kobe. 


    ---- -----     -----   -----

Q/ List the hazards of an earthquake and discus two ?
Q/ Explain the liquefaction problem ?
Q/ Define : liquefaction, seismic gaps  ?
Q/ Why landslides are related to earthquakes?
Q/ List the earthquake Precursors and Predictions?
[bookmark: _GoBack]Q/ Why seismic gaps, cause a major catastrophe earthquake ?
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