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Most satellites point inwards rather than outwards! Most satellites

are launched to provide services to people on Earth. Satellites are routinely used to manage natural resources

and to facilitate relief efforts during emergencies. They are mainly used as a source of information for decision-

making or to transmit information. This publication describes some of the most important applications which

are used by the United Nations to advance its work in various areas.

Communications 
satellites
Just like any other kind of telecommunication,
communication satellites are used to transmit
information from one point to another. With satellite
communications, people sending or receiving
information do not have to be connected to a ground
network. Communication satellites can reach people in
remote villages, ships on the high seas, airplanes and
areas where infrastructure on the ground is not available
or has been temporarily damaged by natural or human-
induced disasters. They can also help to improve
education, health care, the standard of living, and have
special potential for the poorest and most vulnerable in
devastated areas. Together with ground-based networks,
they provide access to the World Wide Web.

The Internet is making it much easier to find and spread
information. Much of the information you access over
the Internet has been relayed by a telecommunications
satellite.

Satellite telecommunications have potential as a source
of information for rural and remote areas and may help

countries to “leapfrog” stages in development. They can
contribute to sustainable development by giving people
access to information and helping members of the
public to participate in decision-making, or more
generally by improving education and health services,
and promoting favourable conditions for safety and
environmental protection.

Remote sensing 
satellites
Remote sensing satellites are used to monitor the land
surface, the oceans and the atmosphere, and how they
change over time. Remote sensing satellites are now
routine and essential tools in supporting efforts to
protect the global environment.

What is unique about them?

Coverage: Most remote sensing satellites cover the
whole globe, making them important for the study of
large-scale phenomena such as ocean circulation,
climate, deforestation and desertification. They are also
important for cost-effective monitoring of remote and
dangerous areas.

WHAT IS SPACE TECHNOLOGY 
AND WHY IS IT USEFUL?



Repetition: Satellites repeatedly view the same area
over long periods of time. This makes it possible to
monitor environmental change, including the
impacts of humans and natural processes. This also
provides an indication of how trends observed in the
past (such as deforestation and desertification) will
continue in the future.

Speed: Many satellites can provide data and
information rapidly in emergencies as well as in
situations where disasters are imminent and action
is required for disaster preparedness. This is very
important, especially in an area affected by an
earthquake, flooding or forest fires, especially when
there may not be enough time to prepare for such
disasters.  Satellites also help assess the damage
through conventional ground or aerial surveys.

Consistency: All of the data collected by a
particular sensor on a particular satellite is collected
in the same way, meaning it is consistent. This
makes it easier to detect subtle changes in land use
over a period of years.

Accuracy: Satellite images and global positioning
systems can support developing countries in
obtaining accurate maps. Having accurate maps is
the basic tool to identify various risks and to initiate
any planning for development.

Low cost: A satellite can be used for a large number
of activities for an extended period of time. In the
long run, the cost of launching and operating a
satellite is offset by the benefits it provides.

Navigation satellites
Global navigation satellite systems (GNSS), including
the Global Positioning System (GPS) of the United
States, the Global Navigation Satellite System
(GLONASS) of the Russian Federation, the future
European Galileo, and their augmentations are a new
global utility with increasing benefits in people’s
daily lives. They have extremely high accuracy and
extensive global coverage, and they can operate in
any weather.

Benefits of GNSS are growing in aviation, maritime and
land transportation, mapping and surveying, precision
agriculture, power and telecommunications networks,
and disaster warning and emergency response.

The atomic clocks in GPS satellites provide the
timing for the Internet. The clocks also provide the

utilities industry with the reliable, precise time
standard that is necessary to log line disturbances
and synchronize events.

GPS and GLONASS are used to track fishing vessels,
vehicles transporting goods or hazardous materials,
and even wild animals (“GPS collars”).

Navigation satellites can be used to measure
atmospheric temperature and humidity, which is
important for our understanding of global climate
and weather.

Navigation satellites are an essential part of satellite
mapping, telling us what area the map refers to.

Spatial Data and
Information Management
and Exchange

Sustainable development, including disaster risk
reduction, sustainable management of natural
resources and relief efforts in emergency situations,
requires an up-to-date and comprehensive information
base to support planning and decision-making. Spatial
data, acquired by either space- or ground-based means,
is an increasingly important part of this information
base. The Internet and satellite communication services
allow for dynamic information sharing and exchange
between partners in sustainable development within
and outside the United Nations system. With active
participation from international and national partners,
the United Nations family is actively working towards
internationally standardized interoperability for
sharing and exchanging spatial data and information,
often using open source software capacities. This has
already significantly enhanced inter-agency
cooperation, reduced duplication of efforts and
achieved tangible benefits within the United Nations
family and for its stakeholders.
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• Land cover and land use

•    Remote and difficult-to-access areas
like dense forests, glaciated areas, deserts

and swamps

•   Areas undergoing rapid environmental
change, including loss or fragmentation of
ecosystems and related loss of biodiversity

• Wide-ranging impacts of pollution, from
depletion of the ozone layer to tracing oil spills,
photochemical smog and other environmental
impacts

• Identification, monitoring and preparation of
measures to cope with natural threats, such as
storms, floods, droughts, forest fires, volcanic
eruptions, geological faults and mass movement

• Identification and analysis of social and physical
vulnerabilities

• Disaster management activities, and

• Areas affected by complex emergencies, such as
armed conflicts

The collection of satellite imagery compiled over the
years allows environmental change to be monitored
in a geographical area of interest. Phenomena
studied include deforestation, urban sprawl, glacial
retreat and loss of wetlands. Dramatic satellite
images are also a powerful communication tool for
decision makers, providing “hard evidence” about
environmental threats and problems that are
obvious even to the untrained eye.

This evidence, employed with the assistance of such
technologies as Geographic Information Systems
(GIS), is increasingly gathered and applied in
decision-making processes by many developed and
developing countries throughout the world. Satellite
imagery is, therefore, a key information source for
assessing and reporting progress made towards the
United Nations Millennium Development Goal of
ensuring environmental sustainability by 2015, in
particular, protecting land areas in order to slow the
loss of biodiversity. 

SPACE TECHNOLOGIES FOR PROTECTING 
THE EARTH'S ENVIRONMENT AND 
MANAGING ITS RESOURCES

Environmental assessment 
and risk identification

Images obtained from Earth observation satellites offer a wealth of information to policy makers,
scientists and the general public about the planet’s changing environment. Satellite images
provide information for:

Mexico City is one of the fastest growing
mega-cities in the world. These satellite
images show the transformation Mexico
City underwent between 1973, with a
population of about nine million persons,
and 2000, with a population of about 18
million. Areas of urban infrastructure
appear as shades of purple, while natural
vegetation is shown in green. 



In Liberia, an area of around 4 square
kilometres in the vicinity of the open cast
iron ore mine at Mount Nimba has been
heavily affected by erosion. The 300 million
tons of tailings, or mine waste, that were
dumped continue to be eroded. The
resulting water acidification causes death
of aquatic life and affects wildlife drinking
the water. The polluted water also causes
health problems for communities
downstream. 

Since May 2003, remarkably rapid
environmental change has been taking
place in the Mesopotamian Marshlands.
During the period from May 2003 to April
2004, more than 20 per cent of the original
marshland area has been reflooded. In spite
of the very dry and hot summer weather in
July 2005, the marshes reached almost 
40 per cent of the original permanent
wetlands, with important marsh vegetation
growth in previous inundated areas.

The plumes, stretching along major roads and canals,
originate mainly from burning oil trenches and pools.
Large sections of the city are blanketed by thick,
almost black smoke that contain chemical and
particulate components and pose a serious hazard to
the health of Baghdad’s five million residents and
their environment. The smoke columns extend for
about 60 kilometres south of the city, and cover a 
36 kilometre wide swath. Urban areas are grey and
the vegetated cover, mainly irrigated agriculture,
appears green. 

The Iraqi Marshlands have been
significantly damaged since the

1970s. Totalling almost 
9 thousand square kilometres of

permanent wetlands, the
marshes dwindled to 760 square

kilometres in 2002. 
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Earth observation satellites have also been used to
map coastal pollution (chlorophyll concentration) in
the Eastern Mediterranean and to monitor human
encroachment in forested areas surrounding Santa
Cruz, Bolivia.

A new publication released in 2005, One Earth, Many
People: images of change provides a remarkable
panorama of the “human footprint” on the global
environment by focusing on more than 100 “hot
spots” of environmental change.

Monitoring agricultural crop development from space
can help predict an area’s agricultural output well in
advance. This information is often crucial in helping
authorities to anticipate food shortages and
famines, giving them enough lead time to take
preventative action.

Monitoring and forecasting weather by satellites is
of crucial importance to farmers. Satellites are an
important complement to the ground-based weather
stations for predicting storms, flooding and frost.

Rainfall and evapotranspiration assessments from
satellites help farmers plan the timing and amount
of irrigation for their crops. Such assessments can
also contribute to improving food security.

Satellites can detect, through environmental
factors, areas at risk from—or already affected by—
pests like locusts, crop and livestock diseases, tsetse
fly activity and animal trypanosomiasis.

The Tigris-Euphrates is an international river system
shared by seven countries. It has attracted growing
international attention in recent years owing to the
serious water stress facing the region, which is
compounded by surging populations and ambitious
development plans. A satellite-based study of land
cover focuses on two hot spots that have
experienced the greatest changes in the last decade.
These are the headwater region in Turkey, where
valleys have been inundated by a series of large
dams; and the Mesopotamian marshlands of Iraq and
the Islamic Republic of Iran, which have been
devastated by massive drainage schemes.

Precision farming techniques use information from
remote sensing and navigation satellites to produce
accurate, up-to-date maps of features like the exact
distribution of pest infestations or areas of water
stress on a farm. This may allow pesticides, water
and fertilizers to be targeted to areas where they are
needed the most, which not only saves money but
may also reduce the environmental impact.

In the Syrian Arab Republic, the United Nations is
working with national authorities to optimize the
use of water for agriculture. Satellite images provide
detailed mapping of irrigation networks and their
adaptation to water availability. Sophisticated
satellite applications can identify and locate water.

The United Nations system is helping Member States
in using satellite images to detect areas where illicit
drugs are cultivated. The images are analysed and
areas with coca bush, opium poppy, or cannabis can
be mapped. The results are important for the
development of drug control and alternative
livelihood programmes. 

Agriculture and land use
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AFRICOVER, ASIACOVER and the 
GLOBAL LAND COVER NETWORK (GLCN)
projects

The United Nations family has been involved in the AFRICOVER project, whose goal is to establish a digital
geo-referenced database on land cover and a geographic referential (a type of reference map which includes
place names, roads and water distribution). The project is based on Landsat TM and ancillary data for 
10 African countries —Burundi, the Democratic Republic of the Congo, Egypt, Eritrea, Kenya, Rwanda,
Somalia, Sudan, United Republic 
of Tanzania and Uganda.

The methodological results of
AFRICOVER are the basis for a Global
Land Cover Network (GLCN)
initiative, which was launched by
the United Nations in 2002. The
GLCN is a global alliance for standard
multi-purpose land cover data
production to improve the
availability of global information on
land cover and to develop
international standards for data collection.
International standards are important because they
ensure that the same data can be used by different
organizations around the world.

An extension of the work completed for the
AFRICOVER project is the ASIACOVER project. 
The aim of the ASIACOVER project is to prepare a
regional, standardized land cover database,
integrated with socio-economic information to 
serve as a decision-making tool for food security 
and sustainable development in Southeast Asia.

Forests
Remote sensing satellites provide global coverage
and are an essential tool for forest assessments,
especially global assessments such as the periodic
“Forest Resources Assessment” and “Assessment of
the Status of the World’s Remaining Closed Forests”
carried out by the United Nations. They can map
inaccessible locations—where most of the world’s
undisturbed forests grow—just as easily and
routinely as populated areas. 

Remote sensing satellites gather data quickly on the
status of forests in an area, making it useful, among
other things, for:

• Detecting forest cover change and degradation

• Locating forest fires

• Mapping new roads, settlements and logging

People can see light in the “visible” wavelength.
Visible light can provide some useful, basic
information on the location of forests. For instance,
when looking down from a plane, we can often
distinguish areas of forest, fields, deserts and
buildings. But remote sensing can also detect
different types of radiation, such as infrared, which
can be used to detect much more subtle features of
forests, such as:

• Distinguishing primary or virgin forest from
areas of secondary forest (which have regrown
after being logged)

• Providing data for mapping areas where a forest
is under stress, for instance from pest
infestations or drought



Water
Measurements from satellites improve our
understanding of the various stages of the water
cycle.

The World Hydrological Cycle Observing System
(WHYCOS) is a global programme aimed at
improving information on the world’s water. 
It comprises observing systems that monitor
specific basins like the Mediterranean. Among
other things, the programme provides developing
countries with hardware that enables them to
collect data on the water cycle from meteorological
satellites.

The World Water Assessment Programme and 
other United Nations programmes are using 
space technology to map water distribution and
availability, measure the impact of droughts 
and floods, and collect information on how water
is used in areas such as forestry and agriculture.

Weather and Climate
Meteorological satellites are the major source of
information for our daily weather forecasts. They
complement the ground-based network of weather
stations. Among other things, meteorological
satellites can warn us about tropical cyclones,
tornadoes, severe storms and extreme
temperatures, particularly in areas where ground
network coverage is not comprehensive, such as
over the oceans, in remote areas and in many
developing countries. The global coverage and
consistency in space and time of meteorological
satellites make them ideal for monitoring the
global climate, including regular events such 
as El Niño and longer-term phenomena such 
as global climate change.

World Weather Watch

Modern weather forecasting demands an almost
instantaneous exchange of information on weather
across the globe. World Weather Watch is a unique
system, linking institutions around the world that
collect, process and transmit information on the
weather.
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Combating Marine
Pollution
The United Nations uses space technology to help
combat marine pollution. Some of the projects
aimed at reducing marine pollution include:

• Monitoring the marine environment in the
north-west Pacific Ocean

• Monitoring pollution and vegetation in the
South China Sea

• Monitoring eutrophication in the Po Estuary,
Italy

• Assessing risk of red tides in Bantry Bay,
Ireland

• Studying fisheries in the northern Aegean,
Greece

• Training activities on how to use remote
sensing in marine studies

• Maintaining a communications network to
help monitor seawater quality off Tunisia

• Conducting a comprehensive assessment of
the marine and coastal environment in
western Asia, including the mapping of marine
pollution off the coast of Lebanon

• Compiling an atlas and a database of the
coastal and marine environment in eastern
Africa

• Strengthening information on the coastal and
marine environment in western Africa.

World Heritage Sites
The World Heritage Convention was adopted in
1972 to preserve sites of outstanding natural
beauty or of special importance to nature, culture,
history, science or conservation. A new initiative
aims to use remote sensing and space technology
to assist developing countries to monitor the World
Heritage sites, in particular the less developed
countries where approximately 300 of the 788 sites
are located. The United Nations currently
implements several projects, for example, the use
of remote sensing to obtain cartographical
information for the World Heritage sites in Central
Africa and to detect changes in gorilla habitats in
central African World Heritage sites.

Endangered Species
Many endangered species are closely associated
with a particular habitat. The vanishing tropical
rainforests are especially rich in biodiversity and
the many species that depend on them disappear
when the forest is felled or burned. Remote
sensing can be used to map not only forest but
also to detect changes that take place inside the
forest. For example, by identifying primary forest
and other types of vegetation, we can estimate
the ranges of species that depend on them.
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SPACE APPLICATIONS FOR HUMAN 
SECURITY, DEVELOPMENT AND WELFARE

Peacekeeping
The United Nations uses satellite imagery to produce maps to help peacekeepers on the ground. Such maps
are also used by the United Nations Security Council when it discusses ongoing emergencies in different parts
of the world. Peacekeepers also widely use satellite communications.

Peacekeepers use a variety of GIS products that are
based on data provided by remote sensing satellites.
United Nations has established GIS units in United
Nations peacekeeping missions in Burundi, Côte
d’Ivoire, the Democratic Republic of the Congo,
Eritrea, Ethiopia, Haiti, Liberia, Sierra Leone,  

and Sudan. These units integrate information from
various sources with digital maps of the theatre of
peacekeeping operations which allows peace-
keeping missions to enhance their operational
readiness and capabilities.

Information from satellites helps to identify areas at
risk from disasters, enabling us to take action in
advance to reduce the harm that disasters can cause.

Satellite weather forecasting helps to predict
disasters that are caused by extreme weather such as
droughts, forest fires, storms and floods.

Data from satellites provide real-time and accurate
information for identifying, mapping, monitoring
and managing hazards of geological origin such as
earthquakes, volcanic eruptions, landslides and
ground instability.

Satellite communications can help warn people who
are at risk, especially in remote areas, and can be
essential following disasters when telephone networks
on the ground may be damaged or destroyed.

Information derived from satellite images is used to
assess damages resulting from disasters such as
floods, fires, oil spills, earthquakes, volcanic
eruptions and landslides. Maps created from satellite
image processing are used to plan and support relief
efforts. Up-to-date information is distributed quickly
to local authorities and relief personnel on the
ground.

The United Nations uses information obtained from
satellites for its activities aimed at meeting the
internationally-agreed goals of disaster reduction 
by 2015, as they were articulated during the World
Conference on Disaster Reduction, held in 2005.
Space-based information helps identify potential
disasters and possible preventive action. The United
Nations has also developed and maintains an
Internet based tool that provides maps and

Disaster reduction and management



information on disaster prone areas in each country
(http://www.unisdr.org/eng/country-
inform/introduction.htm).

Specific programmes of the United Nations family
are aimed at incorporating the use of space
technologies into operational disaster management
programmes around the world. This is achieved by
bringing together the existing users of space
technology with those responsible for dealing with
disaster management and space technology in
developing countries. Related activities include

training and pilot projects for the benefit of
educating disaster managers and decision-makers
about the benefits of space technology.

In the Asia-Pacific region, the United Nations is
promoting the development of regional cooperative
mechanisms to use space technology for disaster
management. Those mechanisms would assist
national disaster management authorities to work
with space technology supporting agencies to
integrate space technology into national disaster
management strategies.

Since 2003, the United Nations has been able to
request the Charter, consisting of various space
agencies, to provide satellite imagery free-of-
charge on a priority basis during a disaster. The
imagery can then be analyzed by United Nations
agencies to determine the best way to respond to
the disaster. This also means that countries that
do not have access to satellite imagery can access
satellite images free-of-charge in cases of major
disasters. The satellite imagery can be used for
such purposes as developing a strategy for
fighting forest fires. It is under this initiative that
various United Nations and other relief agencies
obtained satellite imagery to respond to floods in
Suriname in May 2006 and in China in June 2005,
earthquake in Pakistan in October 2005, Indian
Ocean tsunami in December 2004, and many other
major disasters. 

During the response activities to a powerful
earthquake in South Asia in October 2005, the
United Nations produced detailed daily snow
cover maps using data received from satellites.

This allowed relief workers to reach remote
villages in time, to avoid destroyed roads and
clear snow in areas critical for relief operations 
in time. 

When disasters strike, communications are often
disrupted. For relief workers who arrive on the
scene these links are essential. Victims of disasters
will now be able to benefit from faster and more
effective rescue operations, thanks to the Tampere
Convention on the Provision of Telecommunication
Resources for Disaster Mitigation and Relief
Operations. Until now, the trans-border use of
telecommunication equipment by humanitarian
organizations was often impeded by regulatory
barriers that make it extremely difficult to 

import and rapidly deploy telecommunications
equipment for emergency without prior consent 
of the local authorities. The treaty simplifies the
use of life-saving telecommunication equipment.
Regulatory barriers that impede the use of
telecommunication resources for disasters are
waived. These barriers include the licensing
requirements to use allocated frequencies,
restrictions on the import of telecommunication
equipment and limitations on the movement 
of humanitarian teams.

International Charter “Space and Major Disasters”

Tampere Convention on Emergency Telecommunications—a life saving treaty 
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Post-Crisis Recovery and Development
Satellite imagery collected during an emergency can
later be used for post-crisis recovery and
development. Images collected on different dates
can be compared in order to monitor progress and
plan further assistance.

When a crisis situation has calmed down and the
immediate needs are met, the process of recovery,
reconstruction and development begins. The United
Nations uses a wide variety of satellite imagery to
better manage its post-emergency projects for the
benefit of the local population. The United Nations
facilitates the re-utilization and hand-over of
satellite imagery and information from one agency
to the other.

By combining satellite imagery with the use of
Geographic Information Systems (GIS) and Digital
Elevation Models (DEM), local decision-makers and 

United Nations staff now have access to advanced
tools for effective decision-making. For example,
these tools can be used to help decide where to
establish safe housing areas for victims of landslides
and earthquakes.

Refugees and other Displaced Persons
United Nations agencies are increasingly using space
technologies in their operations to provide support
to refugees and other displaced persons. The use of
spatial information to support decision making and
resources allocation is also on the increase in their
inter-agency coordination.

The United Nations family extensively uses Remote
Sensing, Geographic Information Systems (GIS) and
the Global Navigation Satellite System (GNSS) within
its operations in the field during humanitarian
emergencies.

The main operations where space technology has
been used to improve the lives of refugees and other
displaced persons in emergency situations are:

• The Iraq situation

• The Afghan crisis

• The civil war in Sierra Leone

• The on-going humanitarian emergencies in West
Africa, the Horn of Africa and the Great Lakes
region

• The Kosovo operation

• The Timor crisis

• Central and South America
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• The Indian Ocean tsunami of 2004

• The Pakistan earthquake of 2005

• The Darfour (Sudan) crisis

Accessibility to high-resolution images, on which
objects of less than a metre in size can be identified,
allows for testing of methods to support the
management/coordination of refugee camps and of
locations and movements of internally displaced
persons. GIS is now providing a new base for the
provision of services to those communities including
for registering refugees. Satellite imagery, such as
Ikonos or QuikBird images, is an important source of
information to produce large scale camp maps. In
order to make full use of space-based information,
United Nations trains its staff in the field, including
refugees and internally displaced persons, in
interpreting such information. 

Landsat and Spot images have been used since the
mid-1990s to assess and monitor environmental
degradation and assist in rehabilitation programmes
around refugee camps. Images are also used to
obtain up-to-date information on the progress of
operations as humanitarian crises generally occur in
poorly mapped areas. In particular operations, such
as the Kosovo emergency, aerial photos and satellite
imagery have been used to quickly estimate housing
damage in order to assist the return of refugees and
assess their needs. Visual interpretation of high
resolution imagery is also done to better plan the
rehabilitation of towns like Hargeisa City in
Somaliland where large concentration of refugees
are developing rapidly.

Satellite imagery is particularly useful for obtaining
up-to-date information on areas where maps are

poor or non-existent and in areas that can be
dangerous or difficult to visit.

Water is an essential resource needed to maintain
refugee camps. Space applications for the
identification of underground water were used for
the first time in 2005 to select the best locations for
refugee camps.

Together with satellite imagery, GNSS devices are
used in refugee operations worldwide. GNSS
satellites are essential to the collection of crucial
operational information. The types of information
that are essential for effective management of
refugee operations include:

• Locations of refugees on the move during
emergencies

• Locations of refugee camps and settlements

• Location of sites and settlements of internally
displaced persons

• Internal organization of camps (management and
coordination of protection and of services such
as health care and education)

• Logistical information (roads, airports, etc)

• Water resources

• Environmental conditions, including conditions
of the local host communities

The development of these tools and products can be
done efficiently only if all partners are involved and
all have access to the relevant information. In many
areas telecommunication satellites may be the only
way to keep in touch with the organizations operating
in the field. Space-based telecommunications also
provide access to the Internet.  

Health
Communication, remote sensing and navigation
satellites are regularly used for the management 
of complex public health problems.

In West Africa, communication satellites are
successfully used in public health. Onchocerciasis
(river blindness) has virtually been eliminated from
seven countries where the Onchocerciasis Control
Programme (OCP) has been applied. This was
achieved through hydrological monitoring to
support targeted spraying that killed off the larvae,
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which are the main transferee of the disease. 
Data from 150 water gauges was transmitted in real
time to the operational centres with the help of
telecommunication satellites. This made it possible
to considerably improve the effectiveness of killing
larvae, thus eliminating the risk of onchocercal
blindness for nine million children born within the
original OCP area since programme operations
started. Furthermore, 30 million people are
protected from the disease, 100,000 have been
prevented from going blind and 1.25 million have
been cured.

Images from remote sensing satellites are used 
in combination with the Geographic Information
Systems (GIS) technology in various projects. 
For example, remotely sensed images are used in 

Viet Nam to identify the relationship between
environmental factors and malaria transmission.
A malaria risk map was developed using a
mathematical model and remote sensing data
obtained from “SPOT”, “LANDSAT” and “TERRA”
satellites. The results will be used to develop tools
for monitoring, assessing and predicting malaria in
Viet Nam.

Remote sensing images are used to determine
accessibility to primary health care points. For
example, in Honduras, the Pan-American Health
Organization (PAHO) set up a project to restructure
health resources for the disadvantaged. Areas with
poor accessibility to health resources and where basic
health needs are not met were examined. 
The results showed that more than 500,000 people 
(9 per cent of Hondurans) reside in critical
accessibility areas: remote and hilly areas where the
scarce health infrastructure had been closed or where
nurses were the only health staff available. Based on
the results of this analysis, solutions for the
relocation of health resources have been proposed.

Finally, navigation and positioning satellites are
used on a daily basis to collect the geographic
component of health related information for
surveys, monitoring programmes or interventions 
in the field.

Food security
The United Nations collaborates with various
governmental and non-governmental entities to
strengthen food security information management
systems. Effective use of existing earth observation
information provides tools that enhance the
collection, storage, analysis and dissemination of
food security information to support humanitarian
as well as development interventions. Remote
sensed data, in combination with data gathered in
the field, is essential for carrying out comprehensive
studies on food security and vulnerability.
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Many organizations of the United Nations system
conduct capacity development activities in the field
of space science and technology, particularly in
developing countries. Some programmes focus on the
specific needs of a region by promoting regional
cooperation and facilitating equitable sharing of the
benefits of space technology applications by all the
countries of that region. Some of those programmes
also promote technology transfer. Other programmes
comprise training courses and workshops in subjects
such as remote sensing, satellite communications,
satellite meteorology, satellite-aided search and
rescue, basic space science and satellite navigation.

Some of the United Nations agencies also provide
distance-learning courses through the Internet on
“the use, benefits and applications of remote sensing
in developing countries”. By offering such e-learning
opportunities, the United Nations reaches more
people and can easily educate and train them in the
latest tools and techniques available from the
rapidly developing space industry.

Remote sensing applications can be a great help at
the local level if communities are trained to use

them to improve land use planning, environmental
management and vulnerability reduction. Projects,
run by the United Nations, demonstrate that
satellite imagery coupled with the Geographic
Information Systems (GIS) can effectively improve
the way local authorities plan their development.
They can also help communities to jointly develop
their own sustainable development plans.

The Regional Centres for Space Science and
Technology Education affiliated to the United
Nations and operating in India, Morocco, Nigeria,
Brazil and Mexico—provide courses in space science
and technology for post-graduates from Asia and the
Pacific, Africa, and Latin America and the Caribbean.

Activities associated with the United Nations 
Decade on Education for Sustainable Development 
(2005 – 2014) will contribute to educating the general
public, especially the youth, on the benefits of using
space technology for sustainable development.
In addition, the United Nations promotes ethical
principles to guide present and future human
activities for the safe,  peaceful use and exploration
of outer space.

EDUCATION, TRAINING 
AND CAPACITY BUILDING
Making effective use of space technology requires different levels of expertise. The general
public may need training to use Internet services, tele-health or tele-education facilities. At a more advanced
level, decision makers and managers in local governments need to be informed and aware of how products
derived from satellite images can be useful for such purposes as urban development, crisis prevention and
disaster recovery. Institutions are then put in a better position to communicate with remote sensing and
thematic experts who are responsible for selecting appropriate sources of data, translating it into
understandable information and delivering useful products to the institutions.



World Space Week is an annual event held from 
4 to 10 October that raises awareness about how
space improves people’s lives around the world and is
linked to various educational activities. Education
about space is important because the subject appeals
to children and can attract them to careers in
science and engineering.

Information and communication technologies hold a
lot of promise for developing countries. Fulfilling this
potential is a priority activity for the United Nations
system and other organizations. One major initiative
that the United Nations supports is the SchoolNet
Africa project. The project helps connect teachers and
schools across Africa to the Internet by developing
greater awareness about information technologies
and campaigning for lower Internet access fees for
African schools. Another initiative includes reaching
disadvantaged groups such as the blind. E-learning
projects for the blind have been initiated in Qatar 
and India using graphic screen radar in Braille.

Space communications can help improve access 
to the Internet. Satellites are capable of reaching
schools in remote areas that are not connected to
ground-based networks. Programmes that promote
“tele-education” or the provision of education
services via satellite are underway. At present, 
one of the major obstacles to these programmes 
is cost, including high bandwidth charges.

Satellite communications can also be used for
improving child and adult literacy rates in remote
areas that are far from main education centres. 
Due to the underdevelopment of rural areas, low
literacy rates and hard working conditions of rural
households, improvement of reading and writing
skills in remote areas are prerequisite for access 
to any kind of modern information and
communications technologies. Broadcasting special
literacy programmes through satellite will reduce
illiteracy rates and consequently would help the
local communities to utilize the benefits of
computers and the Internet.  

How space can help education 
in developing countries

The “digital divide” exists between developed and
developing countries and refers to the unequal
distribution of telephone, mobile phone, Internet
connections and broadcast networks. It also exists
between developed and less developed areas within 
a country.

Today, in order to combat the lack of qualified teachers
in less developed areas, communication satellites not
only transmit educational television programmes for
adult education and training of teachers, but also
deliver educational programmes to primary and

secondary schools. Recent progress in broadband
communications further enhanced the importance of
communication satellites in bridging the digital divide.

In some parts of the world, satellite broadband
service has offered comparable prices with other
terrestrial-based broadband access methods. 
It is providing the opportunity for the less
developed countries to extend development
oriented information services and applications 
to communities where there is inadequate 
land-based communication infrastructure.

Bridging the digital divide
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Space debris
What is space debris?
Space debris is anything that people have put into
Earth’s orbit that no longer serves a purpose and that
has not been de-orbited and burned up in the
atmosphere or landed back on Earth. This includes
satellites that no longer function, sections of rockets
that have been discarded, parts of satellites that have
exploded, astronaut gloves and other items dropped
by space explorers. Most numerous of all are tiny
particles like paint chips and liquid droplets of
potassium and sodium.

What is the environmental problem?
Space debris orbits the Earth at incredibly high
speeds, normally several kilometres per second,
making even small particles a hazard to space
explorers and active satellites.

Are small or large particles more
dangerous?
Large particles obviously cause more damage when
they hit something—an entire, defunct satellite
would almost certainly destroy a satellite or kill a
space explorer on impact. But small particles are much
more numerous, are nearly impossible to track because
of their size and can still cause quite a lot of damage.

PROTECTING THE SPACE ENVIRONMENT

Since the launch of the first satellite and the beginning of the space age
in 1957, we have discovered that space, as well as Earth, can be affected
by environmental problems.

Astronomy is mainly an observational science but
our ability to observe the Universe is increasingly
impeded by interference from light sources (such as
city lights) as well as radio waves, in particular from
mobile phones and other communications devices.

The Radio Regulations implemented by the 
United Nations family attempt to address this
problem by reserving a part of the electromagnetic
spectrum exclusively for radio astronomy.

Protecting astronomy



INTERNATIONAL AND INTER-AGENCY 
COOPERATION IN THE PEACEFUL USES 
OF OUTER SPACE

The United Nations provides a forum for countries,
international organizations and non-governmental
organizations to discuss issues related to the
peaceful uses and exploration of outer space. To
date, the United Nations organized three United
Nations Conferences on the Exploration and Peaceful
Uses of Outer Space (UNISPACE).

Since 1959, the United Nations Committee on the
Peaceful Uses of Outer Space annually reviews the
scope of international cooperation in the peaceful
uses of outer space, devises programmes in this field
to be undertaken under United Nations auspices,
encourages continued research and dissemination of
information on outer space matters, and studies
legal problems arising from the exploration of outer
space. The Committee, its Scientific and Technical
Subcommittee and Legal Subcommittee consider
such issues as space debris, the use of nuclear power
sources in outer space, near-Earth objects, disaster
management with the use of space technologies, the
use of space technologies in water resource
management and telemedicine as well as many other
similar issues.

The Inter-Agency Meeting on Outer Space Activities
has been convened by the United Nations since 1975.
Comprised of all the United Nations agencies, the
Meeting considers ways to increase synergies in space-
related programmes implemented by United Nations
agencies, to prevent duplication in those programmes
and to elaborate new inter-agency initiatives.

Since 2000, United Nations Geographical
Information Working Group (UNGIWG) has been
addressing common geospatial issues—maps,
boundaries, data exchange and standards—that
affect the work of United Nations agencies and
Member States. UNGIWG also works directly with
non-governmental organizations, research
institutions and industries to develop and maintain
common geographic databases and geospatial
technologies to enhance normative and operational
capabilities.

Photo/image credits:

European Space Agency (ESA), FAO, FAO/EUMETSAT, FAO/R.Faidutti, NASA, NOAA, OOSA, PAHO/DD/AIS, UNEP, UNESCO,

UNHCR, UNOSAT, UNOSAT, International Charter Space and Major Disasters, Sertit, WHO/EIP/WHS, WHO/TDR/Crump/Wayling.

This publication has not been formally edited.

page 16 Space Solutions for the World’s Problems



United Nations Office for Outer Space Affairs (UNOOSA)
Vienna International Centre, 
P.O. Box 500, 1400 Vienna, Austria
Tel.: +43 1 26060 4950 Fax: +43 1 26060 5830
E-mail: oosa@unvienna.org 
Website: http://www.oosa.unvienna.org

Economic Commission for Africa (ECA)
P.O. Box 3001, Addis Ababa, Ethiopia
Tel.: +251 11 551 7200  Fax: +251 11 551 0365 (Addis
Ababa) +1 212 963 4957 (New York)
E-mail: ecainfo@uneca.org 
Website: http://www.uneca.org

United Nations Economic and Social Commission for
Asia and the Pacific (ESCAP)
United Nations Building, Rajadamnern Nok Avenue,
Bangkok 10200, Thailand
Tel.: +66 2 288 1234 Fax: +66 2 288 1000
Website: http://www.unescap.org

United Nations Convention on Biological Diversity
(UNCBD)
413 St Jacques Street, Suite 800 
Montreal, Quebec, Canada H2Y 1N9 
Tel.: +1 514 288 2220; Fax: +1 514 288 6588 
E-mail: secretariat@biodiv.org
Website: http://www.biodiv.org

Department of Peacekeeping Operations (DPKO)
Cartographic Section
United Nations Headquarters, 
First Avenue at 46th Street,
New York, NY, USA. 10017
Fax: +1 212 963 3742
Website: http://www.un.org/Depts/Cartographic/english/

United Nations Environment Programme (UNEP) 
United Nations Avenue, Gigiri
P.O. Box 30552, Nairobi, Kenya
Tel.: +254 20 7621234 Fax: +254 20 7624 489/90
E-mail: unepinfo@unep.org 
Website: http://www.unep.org

United Nations High Commissioner for Refugees
(UNHCR)
Case postale 2500, 1211 Geneva 2 Depot, 
Switzerland
Tel.: +41 22 739 8111 Fax: +41 22 739 7315
Website: http://www.unhcr.ch

Food and Agriculture Organization 
of the United Nations (FAO)
Viale delle Terme di Caracalla, 00100 Rome, Italy
Tel.: +39 06 57051 Fax: +39 06 5705 3152
E-mail: FAO-HQ@fao.org Website: http://www.fao.org

United Nations Educational, Scientific and Cultural
Organization (UNESCO)
7, place de Fontenoy, 75352 Paris 07 SP, France
Tel.: +33 1 45 68 10 00 Fax: +33 1 45 67 16 90
Website: http://www.unesco.org

Intergovernmental Oceanographic Commission of UNESCO
1, rue Miollis, 75015 Paris Cedex 15, France
Tel.: +33 1 45 68 39 84; Fax: +33 1 45 68 58 12
Website: http://ioc.unesco.org/iocweb

United Nations Framework Convention on Climate
Change (UNFCCC)
P.O. Box 260124, D-53153, Bonn, Germany
Tel.: +49 228 815 1000; Fax: +49 228 815 1999
E-mail: secretariat@unfccc.int Website: http://unfccc.int

United Nations Office on Drugs and Crime (UNODC)
Vienna International Centre 
P.O. Box 500, 1400 Vienna, Austria
Tel.: +43 1 260600; Fax: +43 1 26060 5866
Website: http://www.unodc.org

United Nations Institute for Training and Research
(UNITAR) Operational Satellite Applications Programme
(UNOSAT)
UNITAR - UNOSAT, Palais des Nations, 
1211 Geneva 10, Switzerland 
Tel.: +41 22 917 8517; Fax: +41 22 917 8062 
E-mail: info@unosat.org Website: http://www.unosat.org

International Civil Aviation Organization (ICAO)
999 University Street, Montreal, Quebec H3C 5H7,
Canada
Tel.: +1 514 954 8219; Fax: +1 514 954 6077
E-mail: icaohq@icao.int Website: http://www.icao.int

International Telecommunication Union (ITU)
Place des Nations, 1211 Geneva 20, Switzerland
Tel.: +41 22 730 51 11; Fax: +41 22 733 7256
E-mail: itumail@itu.int Website: http://www.itu.int

International Strategy for Disaster Reduction (ISDR)
Palais des Nations, 1211 Geneva 10, Switzerland 
Tel.: +41 22 917 8908; Fax: +41 22 917 8964
E-mail: isdr@un.org Website: http://www.unsdr.org

World Health Organization (WHO)
Avenue Appia 20, 1211 Geneva 27, Switzerland
Tel.: +41 22 791 21 11 Fax: +41 22 791 3111
E-mail: info@who.int Website: http://www.who.int

World Meteorological Organization (WMO)
7 bis, avenue de la Paix, Case postale 2300, 
1211 Geneva 2, Switzerland
Tel.: +41 22 730 81 11 Fax: +41 22 730 81 81
E-mail: wmo@wmo.int Website: http://www.wmo.int



United Nations Office for Outer Space Affairs
P.O. Box 500, 1400 Vienna, Austria
Tel: (+43-1) 26060-4950, Fax: (+43-1) 26060-5830
E-mail: oosa@unvienna.org
Website: www.unoosa.org

The United Nations Office for Outer Space Affairs (OOSA)

is responsible for promoting international cooperation 

in the peaceful uses of outer space and assisting 

developing countries in using space science and technology.
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