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Extending the Connection

THE USE OF SATELLITES 
Scientists use instruments on Earth’s surface to monitor weather, climate, and the 
oceans. They also use satellites launched by NASA and its partners. These satellites 
are devices that orbit Earth. They contain instruments that collect information 
on Earth’s land, air, water, and life. Satellites help scientist extend their ability to 
observe what is happening on Earth. They provide a view of Earth’s systems that 
is very difficult to obtain in any other way. Such “remote sensing” allows scientists 
to detect changes in chlorophyll levels in the oceans. It makes recording sea surface 
temperatures and salinity possible. It also can observe how tropical storms form. It is 
somewhat ironic that only by going outside Earth and looking back, have scientists 
come to a better understanding of the Earth system. 

  An artist’s drawing showing how several satellites follow each other in orbit 
to be able to collect different information at almost the same time.

The AQUA satellite was first launched in 2002. It focuses on just about every aspect 
of the hydrosphere. (This includes ice, water vapor, and liquid water.) Its information 
is used to monitor how much water is available. It is used to observe the movement 
of ice sheets. It can also detect areas of flooding and droughts. The data collected 
by AQUA can be used to measure some of the effects of climate change on Earth’s 
water systems. For example, a warmer climate can increase the chance of drought 
conditions. It also results in ice sheets melting. In turn, melting ice can lead to an 
increase in the fresh water added to the oceans. This affects sea levels. 

The TERRA satellite was launched in 2000. It provides data that have helped 
scientists understand Earth’s radiation. This, in turn, has led to a better overall 
picture of how radiant energy affects climate change. Scientists studying Earth’s 
atmosphere use data from the AURA satellite. (AURA was launched in 2004.) 
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Chapter 5  Winds, Oceans, Weather, and Climate

AURA’s instruments collect 
information on air quality, 
climatic factors, and ozone. 
Monitoring ozone is very 
important. Earth’s ozone layer 
screens out harmful ultraviolet 
radiation from the Sun. AURA 
also tracks phenomena, such as 
dust storms. For example, in 
2011, Asia went through one of 
its worst dust storm seasons in a 
long while. Dust can be a health 
hazard to humans just by itself. 
However, the storms can cause 
even more of a problem. They 
can pick up pollutants from 
China’s manufacturing facilities.

The GOES satellites are a joint project of NASA and the National Oceanic and 
Atmospheric Administration (NOAA). They have become an essential tool to 
meteorologists. The GOES satellites are above Earth’s equator. They stay in the same 
orbit as Earth. This allows them to stay essentially over the same spot on Earth. The 
GOES satellites track severe storms. They also track other types of weather phenomena, 
such as snowfall and ice masses. The instrumentation on GOES is also able to estimate 
rainfall from thunderstorms and hurricanes. This helps meteorologists to predict the 
potential for flash flooding. GOES helps the National Weather Service issue warnings 
to the general public. They are able to warn the public well in advance of dangerous 
weather systems. This can help to save lives and property.

The TRMM satellite was launched in 1997. It 
measures cloud formation and rainfall. This data 
has helped scientists to see the relationship 
between clouds and climate over time. The 
CLOUDSAT satellite also provided cloud data. 
However, in addition, it collected data on tiny 
particles in the atmosphere. These tiny particles 
are called aerosols. Aerosols have an affect on air 
quality. They also affect the amount of radiation 
that reaches Earth’s surface. 

The satellite missions do not only provide data 
for scientists. Each mission is required to sponsor 
outreach efforts. They communicate their science 
to the public. For example, they might create 
activities for students to do in classrooms. 
They host Web sites and make videos. They 
also sponsor citizen science projects and 
work with teachers. 

The connection between air pollution and clouds is one of many 
aspects of the Earth system tracked by satellites.

NASA Outreach programs are designed 
to educate the public about space science.
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