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What’s the fastest driving route between Stanford and San Francisco Airport during rush 
hour? How does the international price of coffee affect the spatial pattern of deforestation 
in Honduras? Does geography matter? What is GIS and how is it used in research? This 
seminar will provide students with the opportunity to explore, examine, and critique 
current environmental research that incorporates geographic and spatial analysis using 
cutting-edge technological and analytical methods such as spatial econometrics, 
geostatistics, remote sensing, and GIS. The seminar is open to students of all levels, but is 
designed for upper- and graduate-level students. The class will consist of a few 
introductory lectures on geographic information science, followed by a series of seminars 
by academics in environmentally-related disciplines who will discuss their current 
research. Students will collaborate in small groups to prepare for and lead discussions 
during the seminars. All students are invited to attend the seminars, regardless of whether 
or not they are enrolled in the course. 
 



most are government agencies — local, national and
international. A ten-year industry forecast put together
last year by the American Society for Photogrammetry
& Remote Sensing (ASPRS) identified environmental,
civil government, defence and security, and
transportation as the most active market segments.

Business at the Earth-imagery provider Space
Imaging, of Thornton, Colorado, increased by 70%
last year, says Gene Colabatistto, executive vice-
president of the company’s consulting service. To keep
up momentum, the company plans to hire more
recruits with a combination of technical and business
skills. Colabatistto cites the increased adoption of GIS
technologies by governments as a reason for the rise.
He adds that the US military, the first industry to
adopt GIS and remote sensing on a large scale, has
spent more than $1 billion on commercial remote
sensing and GIS in the past two years.

LOOKING DOWN IS LOOKING UP

The private sector hasn’t traditionally offered many
jobs for geographers, but location-based services and
mapping — or ‘geographic management systems’ —
are changing the field. “The business of looking down
is looking up,” says Thomas Lillesand, director of the
University of Wisconsin’s Environmental Remote
Sensing Center in Madison, Wisconsin.

Imagery providers such as Digital Globe of
Longmont, Colorado, also need more GIS-trained
workers as markets continue to emerge. Spokesman
Chuck Herring says that the company has identified 54
markets in which spatial data are starting to play a role.

The Environmental Systems Research Institute
(ESRI), in Redlands, California, sets the industry
standards for geospatial software. Most of its 2,500
employees have undergraduate training in geography
or information technology, although PhDs are sought
after to fill the software-development positions. Many
private companies, including the ESRI and Space
Imaging, offer valuable work experience to both
graduate and final-year undergraduate students.

Graduates in natural-resource management note
that GIS and remote-sensing skills are becoming as
important as fieldwork. GIS platforms, which
manipulate all forms of image data, are transforming
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Scientists who can combine geographic information
systems with satellite data are in demand in a variety

of disciplines. Virginia Gewin gets her bearings.

F
orest fires ravaging southern California, foot-
and-mouth disease devastating the British
livestock industry, the recent outbreak of
severe acute respiratory syndrome (SARS) — 
all of these disasters have at least one thing 

in common: the role played by geospatial analysts,
mining satellite images for information to help
authorities make crucial decisions. By combining
layers of spatially referenced data called geographic
information systems (GIS) with remotely sensed aerial
or satellite images, these high-tech geographers have
turned computer mapping into a powerful decision-
making tool.

Natural-resource managers aren’t the only ones 
to take notice. From military planning to real estate,
geospatial technologies have changed the face of
geography and broadened job prospects across public
and private sectors.

Earlier this year, the US Department of Labor
identified geotechnology as one of the three most
important emerging and evolving fields, along with
nanotechnology and biotechnology. Job opportunities
are growing and diversifying as geospatial technologies
prove their value in ever more areas.

The demand for geospatial skills is growing
worldwide, but the job prospects reflect a country’s
geography, mapping history and even political agenda.
In the United States, the focus on homeland security
has been one of many factors driving the job market.
Another is its vast, unmapped landscape. While
European countries are integrating GIS into
government decision-making, their well-charted lands
give them little need for expensive satellite imagery.

AN EXPANDING MARKET

All indications are that the US$5-billion worldwide
geospatial market will grow to $30 billion by 2005 — 
a dramatic increase that is sure to create new jobs,
according to Emily DeRocco, assistant secretary at the
US Department of Labor’s employment and training
division. NASA says that 26% of its most highly trained
geotech staff are due to retire in the next decade, and the
National Imagery and Mapping Agency is expected to
need 7,000 people trained in GIS in the next three years.

Of the 140,000 organizations globally that use GIS,
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disciplines such as ecology, marine biology and forestry.
“Science has discovered geography,” says Doug

Richardson, executive director of the Association of
American Geographers (AAG). Many of the National
Science Foundation’s multidisciplinary research
programmes now include a geospatial component.

SKILLED LABOUR

Some universities are offering two-year non-thesis
master’s programmes in geospatial technologies,
including communication and business courses —
perfect for professionals who want to build on existing
skills or move into a new field. The non-profit Sloan
Foundation has funded several geospatially related
professional master’s programmes. In addition,
numerous short courses are available to bring
professionals up to speed. Indeed, the ESRI alone
trains over 200,000 people a year. AAG and ASPRS
conferences also offer training sessions.

Although technical skills are important, Richardson
stresses that employees need a deep understanding of
underlying geographic concepts. “It’s a mistake to
think that these technologies require only technician-

oriented functions,” he says.
Throughout the European Union (EU),

the many top-quality graduate geography
programmes remain the primary training
grounds. Recently, a few pan-European
projects have also emerged, including a
new international institute designed to

train future geographers. Building
on a collaboration between

the European Space

Agency and the US National Science Foundation, the
Vespucci Initiative in 2002 began three-week summer
workshops training students from around the world 
in spatial data infrastructure, spatial analysis and
geodemographics. The EU even promotes distance
learning: UNIGIS, a network of European universities,
prides itself on being the only virtual, global,
multilingual GIS programme in the world.

Although GIS is increasingly incorporated into 
UK government practices, there is little demand for
remote-sensing expertise in this small and heavily
mapped country. Mark Linehan, director of the
London-based Association for Geographic Information,
says that although the public-sector market is growing,
it remains a struggle to find jobs for MScs at the
appropriate pay scale and qualification level.

The European Commission (EC) is laying the
groundwork to ease data-sharing across countries in
anticipation of wider adoption of GIS among the
member-state governments and to cut the costs of data
gathering. That process alone will require at least a
couple of thousand people trained in GIS, and many
more proposals are expected.

Indeed, the EC and the European Space Agency
have joined to propose a Global Monitoring for
Environment and Security initiative, to provide
permanent access to information on environmental
management, risk surveillance and civil security. Given
the scope of the mandate, this is likely to need people
who understand how to interpret, integrate and
manage satellite information — those who also have 
a background in natural-resource issues will be in
highest demand.

Considering the role that GIS played in staving the
spread of foot-and-mouth disease, such a system will
not only increase the prevalence of geospatial skills in
Europe, it will better connect data with Europe’s
resource managers. ■

Virginia Gewin is a freelance science writer in Corvallis, Oregon.
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Web links
Environmental Systems Research
Institute
➧ www.esri.com
Association of American
Geographers
➧ www.aag.org
American Society for
Photogrammetry & Remote Sensing
➧ www.asprs.org
The Vespucci Initiative
➧ www.vespucci.org
Global Monitoring for Environment
and Security 
➧ intelligence.jrc.cec.eu.int/
space/baveno/baveno.html
Association for Geographic
Information
➧ www.agi.org.uk
UNIGIS
➧ www.unigis.at/net
US Department of Labor’s Career
Voyages
➧ www.careervoyages.gov
Sloan Foundation professional
master’s programmes
➧ www.sciencemasters.com

A fresh view: high-resolution imaging
satellites such as IKONOS are 
providing researchers with 
unparalleled insight and information
about the world (inset).

Doug Richardson sees a 
combination of technological

skills and an understanding
of geographical concepts
as important.
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