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By Natalie Pierson

Increased Lightning

Lightning over an Amazon rainforest 
region has been increasing due to smoke 
and airborne waste from nearby agricul-
tural and industrial practices, according 
to a recent study.

Scientists previously believed that 
lightning was influenced only by other 
meteorological events, but a study by 
cloud physicist Tianle Yuan of NASA’s 
Goddard Space Flight Center in Green-
belt, Maryland, found human activity 
that releases aerosols can affect lightning 
frequency. The research will be present-
ed in June at the annual meeting of the 
American Meteorological 

Society.
Lightning is generated by cumu-

lonimbus storm clouds, called deep 
convective clouds. In order for lightning 
to occur, two different-sized ice particles 
must collide and transfer electric charge. 
Whether something as small as anthro-
pogenic aerosols—roughly one micron 
in size—could affect the deep convective 
clouds, or the lightning it produces, has 
been a debate among cloud scientists. 
According to Yuan, the Amazon Basin 
serves as an ideal model for studying the 
impacts of aerosols on lightning. 

The Amazon region is roughly the 
size of the contiguous United States, 
but, while the weather from Florida to 
Washington State varies, the weather 
of the Amazon is more consistent. As a 
result of this meteorological uniformity, 
changes in the weather of one area will 
stand out. This allows scientists like 
Yuan to observe particular areas with 
agricultural and industrial activity, and 
to study whether these aerosol events 
are having a significant impact on the 
atmosphere and meteorology above the 
rainforest. 

In the region Yuan studies, farmers 
cut down trees to grow crops. To dispose 

How Man-made Airborne Particles are Effecting Extreme Weather 
Events Over the Amazon Basin

number of particles in the air. 
Methods for measuring lightning fre-

quency were similar. TRMM is equipped 
with an instrument called the Lightning 
Imaging Sensor (LIS). This instrument 
scans the Earth, looking for a specific 
wavelength of light associated with light-
ning. The data model MERRA was used 
to analyze the past and current meteo-
rological environment of the Amazon 
region. Data collected and generated from 
these sources were compared with each 
other, yielding the results that will soon be 
presented at the American Meteorological 
Society.

According to Yuan, on average, light-
ning increases 150% per 60% increase of 
aerosol optical depth. The results of this 
study demonstrate how human activities 
can influence an environmental phenom-
enon—lightning—thought to be too big 
and too complex for humans to change 
drastically. “Lightning is sort of an indica-
tor for strong weather events, like strong 
precipitation and strong wind,” Yuan said. 
Though this is not the climate change that 
we tend to think of, lightning can be an 
important measure for tracking long-term 
changes in weather patterns.

of the cleared vegetation and the rem-
nants from crop harvests, the farmers 
burn them during the dry season.  “That 
creates a lot of particles,” says Yuan. “At 
the same time, dry air tends to cre-
ate more lightning. Then it becomes a 
question: is it really the aerosols that 
are affecting the lightning? Or is it just 
the dry air?” By comparing it to similar 
Amazon regions where vegetation burn-
ing does not occur, however, Yuan and 
his colleagues can pick up on subtle and 
specific differences in the weather. 

Yuan and his team used NASA Satel-
lites and data models to collect data. The 
instruments used were Tropical Rainfall 
Measuring Mission (TRMM), Moderate 
Resolution Imaging Spectroradiometer 
(MODIS) and data model, Modern Era 
Retrospective Analysis (MERRA). To 
collect information about the nature of 
the anthropogenic aerosols, MODIS 
was used to take images of the Earth in 
different light spectrums, from visible 
to infrared. From these images, Yuan 
and his team derived the aerosol optical 
depth, a measure of how much light 
gets absorbed by the particles. Aerosol 
optical depth actually measures the light 
itself which allows one to extrapolate the 

Somewhere between the 1st and the 6th grade we all learn that opposite poles attract, that the mitochondria 
is the powerhouse of the cell, and that the three basic types of rocks are igneous, metamorphic, and sedimentary. 
Throughout our early education, many of us would cheer when we found out we would be watching an episode of The 
Magic School Bus or Bill Nye the Science Guy in class. Recycling and renewable resources have been important to us 
from the moment we first learned about terms like energy and conservation. Many college students interested in the 
sciences would say that their early science classes are what inspired them to continue to study science in the future. 
Science education is integral to any primary school experience. 

However, the future of primary school science education is uncertain. When teachers are overwhelmed with 
standardized testing and preparation in reading and math (science is not tested until the 5th grade in Ohio), science is 
the first subject dropped from the school day.  Many teachers complain about lack of training on how to teach subjects 
like basic geology and physics. To combat this, many school districts provide science kits with materials for various 
hands-on science activities from companies such as FOSS and Scott Foresman. These companies profit from their fun 
and easy-to-use kits which include most required materials for in class activities. For example, the kit introducing 
electrical circuitry would include insulated wires, switches and light bulbs. However, the teacher is often unable to find 
the time to learn how to use these kits. 
“They provide in-service days in which we are supposed to learn how to use these kits, but at the same time, we are 
given all kinds of  [test prep and grading] we are supposed to do. There’s no time,” says one 5th grade teacher in an 
underfunded school district in central Arizona.  

That isn’t to say that science is disappearing from schools. According to Ohio’s New Learning Standards, 
science is still a part of the vision and goals of education. For each grade level, in the categories of “Earth and Space 
Science,” “Physical Science” and “Life Science,” but teachers are expected to fit all of this information into a school day 
with little administrative support. This leads to lower quality in the education. When there is time in the day to get to 
science, an overwhelming amount of information needs to be fit into the lesson in order to meet these standards. 
The quality of science education is dependant on teachers being given enough time in the day, the training, and 
administrative support.  We often hear that with less focus on standardized testing and more attention on classroom 
learning, schools would be more successful, but action needs to be taken by lawmakers, administrators and parents 
alike. The next generation of engineers, researchers, doctors and science enthusiasts depends on it. 
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