Climate Change
Scientists have discovered that the global average surface temperature has risen by 0.60.9°C (1.1-1.6 °F) since the early 20th century (NASA, also see the graph below). It is
projected to rise another 2 to 11.5°F over the next hundred years. Climate Scientists
have warned that the results will be disastrous if current trends continue.
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I sing global temperatures
have been accompanied by
climate change—significant
and long-lasting change in
weather. Many places have
already experienced climate
change such as increased
frequency of intense rains,
floods, droughts, snow, and
extreme heat and heat
waves. Over the last ten
years since 2010, the United
States has seen 121 weatherrelated disasters exceeding
$1 billion. (NRDC).

History of global surface temperature since 1880 Source: NOAA

The Greenhouse Effect
Most climate scientists agree that the main
cause of climate change is the enhanced
greenhouse effect.
Our Earth has been kept warm through a
process called the greenhouse effect. The
Earth’s surface heats up after the Earth gets
energy from the sun in the form of sunlight.
The Earth’s surface cools down by releasing
the heat (infra-red rays) back to outer space.
But some of the heat is absorbed by layers
of gases called greenhouse gases in the
atmosphere, which keep the Earth warm at
59°F on average.
Without these
greenhouse gases, the Earth's surface
would be about -2 °F on average. Scientific
findings show that, due to the recent rising
concentration of greenhouse gases in the
atmosphere, the greenhouse effect has
been enhanced and more heat emitted by
the surface ends up being trapped by the
atmosphere and bounced back to the
surface, contributing to the rise of global
temperature.
Climate scientists point out that the
increase of greenhouse gas concentration is
attributable to the increased amount of
greenhouse gas emissions from a variety of
human activities, such as burning fossil fuels
for energy generation, transportation, and
heating buildings, cutting down carbonabsorbing forests for agriculture, and
disposing of waste in landfills.
A study
from NASA showed that, since the Industrial
Revolution began in about 1750, carbon
dioxide, one of the major greenhouse
gases, increased by 38%, while methane,
another major greenhouse gas, increased
by 148% (NASA)

(Above) The Earth’s surface heats up after the Earth
gets energy from the sun in the form of sunlight. The
Earth’s surface cools down by releasing the heat (infrared rays) back to outer space. But some of the heat is
trapped by layers of gases called greenhouse gases in
the atmosphere. (Below) Due to the recent increased
concentration of greenhouse gases in the atmosphere,
the greenhouse effect has been enhanced and more
heat emitted by the surface ends up being trapped by
the atmosphere, contributing to the rise of global
temperature.

Sea level changes
Scientific research indicates that the global sea level
has risen by about 8-9 inches since 1880 (NOAA, 2019).
However, the current annual rate is roughly twice
average speed of a century ago.
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One of the main reasons of the sea level rise is
expansion of greenhouse gas emissions that has
increased the Earth's surface and ocean temperatures.
When ocean water heats up, it makes the volume of
water expand, resulting in sea level rise. Sea ice has
already displaced volume, therefore sea ice melt will
not directly raise the water level.

M

elting of glaciers and polar ice caps is another contributing factor to global sea
level rise. The size of Arctic sea ice extent has been declining by 13% each decade,
relative to the 1981 to 2010 average (NASA, 2020). It has been predicted that, under
the worst scenario, global sea level will rise by another 4 feet by 2100 (NOAA, 2019).
Sea level rise is a threat to people who live in coastal areas. It can also damage coastal
ecosystems including coral reefs and mangrove forests.
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CO2 emissions in our nation
It has been identified that the increase of the concentration of greenhouse
gases in the atmosphere has contributed to many changes such as warmer
average temperature on Earth, climate change, and sea level rise. Carbon
dioxide (CO2) makes up the largest portion of greenhouse gases in our nation,
about 81%, created by human activities. Carbon dioxide can be produced from
a variety of human activities, such as burning fossil fuels for energy generation,
transportation, and heating buildings, cutting down carbon-absorbing forests
for agriculture, and disposing of waste in landfills.
Transportation and electric power are the two major sources of CO2 emissions in
our nation. About one third of CO2 was emitted from the electric power sector
in the United States.
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CO2 emissions in Indiana
The amount of CO2 emitted in Indiana had steadily increased since
1990. It declined in 2009 due to economic recessions. The amount of
CO2 had been decreasing and that in 2017 was the lowest over the
last 30 years. Our state released 176 million metric tons of carbon and
ranked 7th in the nation in 2017 (U.S.EIA).
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(Source U.S.EIA, Table 2)
The electric power sector is responsible for about 50% of the total CO2 emissions in Indiana. The
main reason that the electric power sector occupies the largest portion is that Indiana depends
majority, which is 92%, of its energy on fossil fuels --coal, natural gas, and petroleum. In particular,
the use of coal is closely linked to the amount of CO2 emissions in the state. Indiana uses large
amounts of coal and ranked second in coal consumption only after Texas in 2019 (U.S. EIA). Coal
produces the largest CO2 when combusted, almost double the amount from natural gas
(U.S.EIA). After all, the use of coal is responsible 50% of CO2 emitted from the power sector and one
fourth of the total CO2 emitted in Indiana.
Energy consumption in Indiana, 2018
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