Natural Hazards STEMScopespedia Article
Have you ever been through a natural hazard. Those are events in nature that may have a negative effect on your community, such as an earthquake, volcanic eruption, or severe weather like a tornado, hurricane, flood, etc. Even if you have not, you have probably seen one of these events on the news or in a movie. When the effects of these natural hazards are devastating, we call them natural disasters. Natural hazards can happen anywhere, but they are more likely to happen in some areas than in others. Which areas of the country do you think are at highest risk for destructive weather events, such as floods, hurricanes, or tornadoes? Which areas do you think are likely to have earthquakes and volcanoes? Why do you think so?
Floods
Normally, when it rains or snow melts, the ground absorbs the water, or it runs into reservoirs, such as streams or ponds. If more rain falls or snow melts than the ground can absorb or streams and ponds can hold, a flood can occur. This can happen for several reasons. When the ground is porous, or full of many small holes, it has the ability to absorb a lot of water. Loosely packed soil is more porous than packed soil, so flooding is more likely to occur where the ground has been packedfor example, where heavy machines have driven over the ground.In addition, if it rains too hard, water will land on the ground faster than it can be absorbed by the soil. This can result in flooding until the rain stops or the excess water runs into a reservoir or evaporates. Flooding can also happen where the ground is not porousFor example, if the ground is frozen or mostly made of rock, it will not absorb much water. Cities are also at risk of flooding because much of the ground there is paved with cement. The nonporous pavement blocks water that the ground would normally absorb.
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Those living near rivers or coastal areas are at the most risk for flooding. During severe flooding events, the rush of water picks up a lot of sediment and debris. The energy of the moving water, debris, and layers of sediment carried by water can do a lot of damage. Moving water can uproot or bury plants, reshape the land, and destroy roads and buildings. Even if floodwaters are not moving rapidly, they can rot wood over time and spoil other materials. This can cause a lot of damage to homes and other buildings.
[image: ]
Look at the ground where you live. Is it mostly solid rock or soft soil? Is the soil loose or tightly packed like clay? Is the ground mostly in its natural state, or is it mostly paved over? Does the ground slope into a reservoir such as a pond or stream? After examining these factors, what do you think the risk of flooding is during a period of intense rainfall in your area?
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Earthquakes and Volcanoes
When you look at the map on the left, notice that the yellow circles (earthquake activity) and red lines (volcanic activity) both occur mainly around the Pacific Ocean coastline. Why do you think that is so? Looking more closely, you can see white lines that represent the boundaries of Earth’s tectonic plates, huge sections of the rocky lithosphere that slowly slip and slide, moving Earth’s crust in the process. Plate boundaries converge where an oceanic plate meets continental plates. Along these boundaries, the ocean crust is pushed down under continental crust, causing sudden shifts (earthquakes) and magma to push up and out in volcanic eruptions. This line of earthquake and volcanic activity is called the Pacific Ring of Fire.
[image: ]
How do volcanoes change Earth’s surface?
When powerful forces, like volcanoes, act on the land, the changes can be dramatic and quick. In 1980, Mount St. Helens erupted in Washington state. The volcano blast was powerful. It created a big crater two miles wide. The top of the volcano was actually lost in the eruption. Take a look at the before and after pictures below. What differences do you see?
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Volcanoes allow melted rock to reach the surface of Earth. This liquid rock under Earth’s surface is called magma. When magma reaches the surface, it is called lava. When lava erupts quickly, it can change large areas of land. Over time, though, the lava cools and forms new rock and soil.

Career Corner: Volcanologist
Want to spend your life studying volcanoes? Scientists who study volcanoes are called volcanologists. Many volcanologists study geology in school. Geology is the study of the solid parts of Earth, such as rocks. Some volcanologists study the kinds of lava from different volcanoes. From lava, they can learn what kinds of materials make up Earth’s interior. Another field of study is how to predict eruptions. We cannot yet predict eruptions accurately. Perhaps volcanologists will someday learn how.
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Earthquakes
Earthquakes occur along cracks in Earth’s crust called faults. Some faults are no longer active and have not had an earthquake occur in millions of years. However, some faults, like the San Andreas fault in San Francisco, California, are very active and have had major earthquakes that caused a lot of damage. In 1906, a large earthquake hit San Francisco, lasting only about a minute. Large cracks appeared in the ground. Many buildings were destroyed. The severity of damage of an earthquake is measured on the Richter scale, where moderate damage is 3.0 and the most devastating damage is rated 9.0.
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Career Corner: Seismologist
Earthquakes generate seismic waves that can travel through Earth. Seismologists are scientists who specialize in recording and interpreting these waves. All of our understanding of the interior of the work can be traced back to the work of these seismologists. One goal of seismology is to generate enough data in advance of potential earthquakes or volcanic eruptions to allow for predicting future events. While many seismologists focus exclusively on seismic waves created by earthquakes, others use human-generated seismic waves to find mineral resources. These seismologists find oil, natural gas, coal, and many other substances necessary for modern life.
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Landslides
A landslide can be one of a number of different types of ground movement: rock falls, flowing debris and soil, or an entire side of a hill sliding off into a valley. There are a number of different causes of landslides:
· Water weakening a steep slope
· Earthquakes
· Volcanic debris
· Hillside erosion
· A slope becoming overly steep
[image: ]
While any area that has steep hills or mountains can suffer a landslide, the most susceptible areas are those made of weak, easily breakable rock and soil. Mountainous areas like the Rocky Mountains, Appalachians, and Cascades have significant landslide problems. The United States Geological Service is responsible for producing maps of areas most likely to suffer landslides. These maps are crucial for identifying areas of potential danger.

While it is difficult to predict the exact time or location of a landslide, geologists have figured out ways to give rough predictions. They monitor the stability of soils or rocks in various areas that have steep slopes. They examine how quickly streams and rivers are eroding their banks. They build databases of all different sorts of information to understand what triggers a landslide, and thus better understand how to predict the next one.

Predicting and Preventing Natural Hazards

Meteorologists make weather predictions based on computer models that show the probability of events. Seismographs record tremors that can help predict earthquakes. Volcanologists study seeping gas and tremor activity from active volcanoes to help predict eruptions. Now complex mathematical models are being used by federal agencies to compute the statistical probability of such disasters to allow communities to take action. Prevention is the first step in protecting communities from natural disasters by such actions as building restrictions in flood or tidal zones, regional watershed management, and “firewise” construction that minimizes the spreading of fires.

How do communities protect themselves from natural hazards?

The best way to stay safe during a natural disaster is to be prepared.
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‘The 1906 San Francisco earthquake damaged large parts of
the city and killed thousands
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Natural Safety Tips
Disaster

Hurricane

Make a family disaster plan.
Create an emergency supply kit.
Listen to the news.

o Awatchis issued 48 hours before damaging winds are possible.

o Awarningis issued 36 hours before damaging winds are expected.

Flood

Have supplies on hand to protect your home.
Donotwalk or drive down flooded roads.

Tornado

Move to an area where there are as many walls as possible between you and the outside to protect you
from debris.
Listen to the news.

© Awatch means conditions are favorable for a tornado toform

o Awarning means totake cover because a tornado s expected.

Thunderstorm

If possible, go inside.
Avoid wires, cables, and pipes that could carry an electrical charge if lightning strikes.
If you are outside, avoid open areas.

o Try tofind a car or building to go into.

o Donot stand under tall trees.

Earthquakes

Drop down onto your hands and knees so you do not get knocked down.
Cover your head and neck with your arms to protect yourself from falling debris.
Hold on to any sturdy covering so you can move with it until the shaking stops.
Stay where you are until the shaking stops.

Volcanic
eruptions

Prepare first aid and emergency supply kits.
Make 2 familv nlan for an emereency evacuation.
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