Interpreting Ozone

The Troposphenc Emission Sg (TES) is ane of the
instrumenis aboard the Earth-observing Aura satellite. TES
focuses on the layer of atmosphere from the ground to about 20
kilormaters (or 12 miles) high. With high precision, TES data is used
to infer a variety of atmospheric gases, including ozone, carbon
monexide, water vapor, and methane at diffierent altiludes. These
maasurements ara important in understanding global warming and
simate change, the water cycle, and air pollution on focal,

regional, and global scales.

Earth’s global climate is warming.
The major cause of global warming is the increase in

g gases. gases trap some of
the energy that Earth radiates afier being warmed by the Sun
Human activity is responsible for unprecedented rises in the
concentrations of the four major greenhouse gases in the
atmosphere—carbon dioxide (CO2), methane (CH4), nitrogen
dioxide (N20), and ozone (03), This activity indirectly affects the
distribution of water vapor, which is the most potent greenhouse
gas. For example, &8s the ocean surface warms from increasing
human-made gresnhouse gases, mone waler evaporales into the
atmasphere, which in tum traps mare heat , and subsequently
amplifies the increase In global surface temperatures,

Both p and gi gases aro Tocally,

but exported globally.

Atmosphaeric pollutants, which harm humans and plant health, are
frequently emitted from the same sources-—such as factories and
automobiles—as greenhouse gases. However, they do not confine
themselves to thair region of origin; instead, thay get redistributed by
weather around the globe. That is why instruments to measure these
pases need 1o be “above it all” obasrving their global movements from
spaca.

Ozone affects both pollution and climate.
Sclentists are still leaming how ozone can directly and indirectly
affect climate and air quality. High in the stratosphere, at around 50
kilometers (30 miles), ozone shields us from the Sun's harmful
ultraviolet rays. Lowaer, at the fop of the troposphare wharne
commercial airiners fly, ozone is a greenhouse gas and
contributes to global warming. Mid-troposphere, ozone (s key fo a
chomical process that cleans the alr of cortain pollutants. At the
bottom of the troposphere, where we live and breathe, ozone
contribules to smog and is toxic to plants and animals—including
humans. Not enly do ozone-damaged plants grow kess and
produce less food, they do not absorb as much carbon dioxide as
do healthy plants, thereby allowing more carbon dicxida to
accumulate in the atmosphare. Although ozona is a shor-lvad

hi gas, ing in the foronly 210 4
woaks, carbon dioxide sticks around for more than 100 years. So,
aven though ozone is transient, its effects can last & long time.

TES looks for the “lingerprints” of global ozone and other
greenhouse gases.

After the Sun warms the Earth, the plane! radiates that energy
back ino space In a range of Infrared wavelengths. But belore
reaching space, the energy passes through the atmosphere,
where various gases absorb and re-radiate portions of the
anengy—in affect stamping it with each gas's own spectral
signature or fingerprint, which varies slightly with altitude. TES
Inters precise concentrations of ozone, carbon monoxide, carbon
dioxide, water vapor and mathane at various altitudes from thesa
gas's unique fingerprints.

TES p valuable ion on climate and p
The ability of TES 1o make th i i maps of
gases in the Iroposphene will greatly help In developing and

constraining predictive climate models and can be uniquely valuable for

local and regional air-pollution analysis and forecasting.
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Pollutants travel the globe

Greenhouse gls'ou am‘slm:nlu molecules with complex effects.
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