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Connections to Other Sciences
Earth/Space Science

Chemistry Atmospheric nitrogen contains two 
nitrogen atoms. The atoms are joined by a triple 
bond. Lightning has enough energy to break the 
triple bond. Chemists estimate that lightning 
causes about three million tons of nitrogen to 
be removed from the atmosphere. This nitrogen 
is added to Earth’s surface each year. They 
also estimate that bacteria in plants and soils 
produce about l40 million tons.

Physics Lightning is an electric discharge 
that creates a flow of electrons. It can be very 
harmful to people. An average of 73 people 
are killed each year by lightning. This makes 
lightning strikes one of the leading causes of 
deaths related to weather. A lightning rod is 
made of highly conductive materials. It is used 
to reduce the threat of lightning. If a lightning 
rod is placed correctly, the lightning will strike 
it. The flow of electrons is harmlessly conducted 
to the ground. 

Weather, Climate, and El Niño

Biology Biologists use birds to study the 
boundary of an ecosystem. Biologists examine 
how far energy is transferred within a food 
web. Nutrients from seabirds have an effect 
on plant productivity. This is especially strong 
during wet El Niño years. 

Chemistry Scientists use satellite data on sea 
surface temperature and salinity to predict and 
monitor El Niño events more closely. 

Read more about the use of satellites in 

Physics The Tropical Atmosphere Ocean Project 
(TAO) uses buoys to measure and record data. 
They have 70 buoys anchored in the tropical 
Pacific Ocean. They constantly record data. 
For example, they measure below surface 
pressure, temperature, and conductivity. 
Computer models use the data to predict 
El Niño events a year before they arrive. 
 

Extending the Connection

Flash Floods

Biology A flash flood can increase the 
discharge of a stream. A high discharge 
can move boulders through a stream. It can 
destroy the bed and banks of the stream and 
disrupt habitats. Scientists have found that 
some giant water insect species use high-
rainfall events as a cue to begin migrating 
to seasonal rain pools. These pools are 
relatively stable habitats for breeding. By 
migrating, the insects also escape possible 
flash-flood events. 

Chemistry Heavy rainstorms add enormous 
volumes of water to drainage basins. 
They can cause flash floods. Conductivity 
measurements have been taken from river 
water after a flash flood. They showed a 
big decrease from pre-storm levels. The 
concentrations of major ions in the water 
were much lower. They had been dispersed 
with the increased flash-flood flow. 

Physics Flash floods can generate very high 
discharges in rivers and streams. Sometimes, 
under flood conditions, relatively small 
streams are able to move gigantic boulders. 
This is possible because a small increase in 
a stream’s velocity produces a very large 
increase in the size of particles that the 
stream can move. 

Lightning and Thunder

Biology Nitrogen is an essential element 
in all living things. It is found in proteins 
and genetic material (DNA and RNA). In 
plants, some proteins control the rate of 
photosynthesis. Some proteins control other 
biochemical reactions in plant tissues. Plants 
obtain nitrogen from soil in the form of 
nitrates. There is a great deal of nitrogen 
in the atmosphere. (Air is about 78 percent 
nitrogen.) However, plants cannot use this 
nitrogen. It must first be converted into 
nitrates by lightning and certain forms 
of bacteria. 
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