on and altering a dynamic planet.
time, Earth observations from space have allowed humans to see themselves for the first time living
Just as the invention of the mirror allowed humans to see their own image with clarity for the first
Where will the hurricane hit?
How much will sea level rise?
Where’s that wildfire headed?
How big is the ozone hole?
What’s the crop outlook?
How do I get there?
n 2007, the world celebrated the 50-year anniversary of the first satellite
launched into space—a revolutionary technological accomplishment
that marked the beginning of a half-century of Earth observations
from space. In the intervening years, satellite-based observations have led to a
tremendous number of scientific achievements, helped address fundamental
Earth-science questions, and enabled an abundance of practical applications
with important societal benefits.
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We at he r Ima g e r y
ince the advent of the satellite era, no hurricane or typhoon has gone
undetected, allowing meteorologists to give affected coastal areas
advance warning and crucial time to prepare.
The first weather satellites took simple pictures of Earth from space.
Using these images, scientists could construct the first global
pictures of Earth’s weather.
The mid-1960s brought the first geosynchronous satellites—
satellites that essentially stay “stationary” relative to the same
point on the equator. These satellites take frequent images of a
specific area that can be assembled into movies, allowing forecasters
to watch the weather in motion.
Hurricane Tracking

TIROS 1, the “Storm Patrol”

“If there was a choice of only one observing tool for use in meeting the responsibilities of the
[National Hurricane Center], [I] would clearly choose the geosynchronous satellite.”
—R. C. Sheets, former Director of the National Hurricane Center

T r a c kin g o z o n e d e p l e t i o n

S

atellite observations in the 1980s provided the
first global maps of the Antarctic Ozone hole.
This depletion in the stratospheric ozone
layer (which blocks harmful ultraviolet light) is caused by the
release of manmade chemical compounds. Satellite observations, combined with field and laboratory studies, were critical
to the development of the Montreal Protocol, a successful international agreement to phase out ozone-destroying compounds.
Observations from space also help scientists track other pollutants
and model urban pollution dynamics, transforming the view of pollution
from a local to a global phenomenon.
Size of Ozone Hole

Chlorine Monoxide (left) and Ozone (right)
over Antarctica

“The evolution of scientific understanding of ozone depletion and related policy decisions has…been
heralded as one of the most remarkable environmental success stories of the 20th century.”
—National Research Council report Strategic Guidance for the National Science Foundation’s Support of the Atmospheric Sciences (2007)

CARB O N & C l imat e

S

atellite observations have enabled Earth
scientists to understand how land,
ocean, and atmospheric processes
are intertwined and to study the carbon and water
cycles, which affect climate and all aspects of life on
Earth. The new vantage point provided by satellite
observations enables scientists to integrate their
newly-gained understanding of sea surface temperature, ice sheets in Antarctica and Greenland,
El Nino, land-cover changes, the carbon cycle, and
Earth’s energy balance to improve climate models.

The Global Energy Budget

Observing Earth system changes over a long enough timeframe will enhance the ability to understand
and eventually predict Earth’s climate.
Global Carbon Fixation

The Larsen B Ice Shelf collapse

Sea Surface Temperature in
the North Atlantic

Arctic Sea Ice

Loo kin g Fo r w a r d…

O

bservations from space have fundamentally transformed the
way people view our home planet. The capability of satellites has
expanded tremendously from simple images to dynamic videos and
precise, quantitative measurements of Earth’s properties. As this capability has grown, so
too has the potential of satellite observations to address fundamental Earth-science questions
and improve the predictability of Earth processes to protect life and property.
T he infrastructure to make the best use of satellite data has taken decades to build and is now
in place. However, the current capability to observe Earth from space and the required infrastructure are in jeopardy. Realizing the potential of satellite observations will require a renewed
national and international commitment to Earth satellite missions and continued support for
fundamental research in this fertile area of science.
	Assessing global change and its impact requires long-term commitment to satellite observations.
If the nation renews its commitment to Earth observations from space, the next 50 years will offer
many more achievements as satellite missions help guide our nation and others in meeting the
challenges posed by global changes.
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