










88.1	 Natural hazards result from natural Earth processes.  
These hazards include earthquakes, tsunamis, hurricanes, 
floods, droughts, landslides, volcanic eruptions, extreme 
weather, lightning-induced fires, sinkholes, coastal erosion, 
and comet and asteroid impacts.

8.2	 Natural hazards shape the history of human soci-
eties. Hazardous events can significantly alter the size of 
human populations and drive human migrations. Risks 
from natural hazards increase as populations expand into 
vulnerable areas or concentrate in already-inhabited areas. 

8.3	 Human activities can contribute to the frequency and 
intensity of some natural hazards. These hazards include 
floods, landslides, droughts, forest fires, and erosion.

8.4	 Hazardous events can be sudden or gradual. They range 
from sudden events such as earthquakes and explosive 
volcanic eruptions, to more gradual phenomena such 
as droughts, which may last decades or longer. Changes 
caused by continual processes such as erosion and land 
subsidence can also result in risks to human populations, as 
with the increased risk of flooding in New Orleans.

8.5	 Natural hazards can be local or global in origin. Local 
events can have distant impacts because of the intercon-
nectedness of both human societies and Earth’s systems. 
For example, a volcanic eruption in the Pacific Ocean can 
impact climate around the globe.

8.6	 Earth scientists are continually improving estimates of 
when and where natural hazards occur. This analysis is 
done through continuously monitoring Earth, increasing 
our understanding of the physical processes that underlie 
its changes, and developing scientific models that can 
explain hazard-related scientific observations. 

8.7	 Humans cannot eliminate natural hazards, but can 
engage in activities that reduce their impacts. Loss of 
life, property damage, and economic costs can be reduced 
by identifying high-risk locations and minimizing human 
habitation and societal activities in them, improving 
construction methods, developing warning systems, and 
recognizing how human behavior influences preparedness 
and response. 

8.8	 An Earth-science-literate public is essential for reducing 
risks from natural hazards. This literacy leads to the 
promotion of community awareness about natural hazards 
and to the development of scientifically informed policies 
that reduce risk.

Big Idea 8. Natural hazards pose risks to humans.

A lava flow devours a road in Hawaii. This natural hazard creates an 
inconvenience; however, many natural hazards can be life threatening. 
The impact of natural hazards can be greatly reduced through the 
education of citizens about the risks in their region.
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Big Idea 9. Humans significantly alter the Earth.

Humans have significantly altered Earth’s surface. The Bingham 
Copper Mine in Utah demonstrates that humans have moved entire 
mountains in a quest for resources. (Courtesy of Michael Collier)

9.1	 Human activities significantly change the rates of many 
of Earth’s surface processes. Humankind has become a 
geological agent that must be taken into account equally 
with natural processes in any attempt to understand the 
workings of Earth’s systems. As human populations and per 
capita consumption of natural resources increase, so do 
our impacts on Earth’s systems.

9.2	 Earth scientists use the geologic record to distinguish 
between natural and human influences on Earth’s 
systems. Evidence for natural and human influences on 
Earth processes is found in ice cores and soils, and in lake, 
estuary, and ocean sediments.

9.3	 Humans cause global climate change through fossil 
fuel combustion, land-use changes, agricultural prac-
tices, and industrial processes. Consequences of global 
climate change include melting glaciers and permafrost, 
rising sea levels, shifting precipitation patterns, increased 
forest fires, more extreme weather, and the disruption 
of global ecosystems.

9.4	 Humans affect the quality, availability, and distribution 
of Earth’s water through the modification of streams, 
lakes, and groundwater. Engineered structures such 
as canals, dams, and levees significantly alter water and 
sediment distribution. Pollution from sewage runoff, agri-
cultural practices, and industrial processes reduce water 
quality. Overuse of water for electric power generation and 
agriculture reduces water availability for drinking.

9.5	 Human activities alter the natural land surface. Humans 
use more than one-third of the land’s surface not covered 
with ice to raise or grow their food. Large areas of land, 
including delicate ecosystems such as wetlands, are trans-
formed by human land development. These land surface 
changes impact many Earth processes such as groundwater 
replenishment and weather patterns.

9.6	 Human activities accelerate land erosion. At present, 
the rate of global land erosion caused by human activities 
exceeds all natural processes by a factor of ten. These activ-
ities include urban paving, removal of vegetation, surface 
mining, stream diversions, and increased rain acidity.

9.7	 Human activities significantly alter the biosphere. Earth 
is experiencing a worldwide decline in biodiversity—a 
modern mass extinction—due to loss of habitat area and 
high rates of environmental change caused by human 
activities. The rates of extinctions are now comparable to 
the rates of mass extinctions in the geologic past.

 

9.8	 Earth scientists document and seek to understand 
the impacts of humans on global change over short 
and long time spans. Many of these human impacts on 
Earth’s systems are not reversible over human lifetimes, 
but through human cooperation their impacts on future 
generations can be lessened and even reversed. 

9.9	 An Earth-science-literate public, informed by current 
and accurate scientific understanding of Earth, is 
critical to the promotion of good stewardship, sound 
policy, and international cooperation. Earth science 
education is important for individuals of all ages, back-
grounds, and nationalities.
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