


-+ EARTHQUAKES

It is estimated that there are 500 ODOdetectable earthquakes
in the world each year, of which 100 cause serious damage.
Unlike volcanic eruptions, they strike without warning, giving
little chance to escape - which makes large earthquakes
amongst the most deadly of all natural disasters. While the
numbers of earthquakes remain relatively constant, population
growth and increased construction within earthquake zones
mean the number of potential victims is growing. In the event
of a large earthquake, numbers of casualties can be huge and
the damage can take years to repair with industry,
and communications infrastructure often in ruins.

Following an earthquake, Earth observation satellite data are
extremely valuable in providing a picture of damaged areas and
for creating reference mapping to aid emergency operations.
For example, knowing if roads are passable, especially in
mountainous areas, is vital for getting timely relief to victims.
Satellite images can provide updated views of how the land­
scape has been affected, while before and after images enable
damage assessment as a basis for planning immediate
humanitarian relief and longer-term restoration.

On 12 May 2008, an earthquake measuring 7.8 on the Richter
scale struck southwest China. Over 15 million people lived
in the disaster region, including 4 million in the province of
Sichuan's capital Chengdu, around 90 km from the epicentre.
The epicentre of the earthquake was in the mountainous
region of Wenchuan. The death toll reached 69 DODand 5 million
people were made homeless, making it China's worst natural
disaster in over 30 years.

The Charter was activated by the National Disaster Reduction
Centre of China [NDRCC)to provide maps for disaster relief,
which was hampered in the following days by aftershocks,
heavy rain and landslides.



-+ LANDSLIDES

Landslides and mudslides represent a serious hazard in
mountainous regions across the world. Landslides, which can
be a consequence of events such as heavy storms, volcanic
eruptions or earthquakes, occur when masses of rock and earth
break away and slide down a slope. Like landslides, mudslides
are also the result of sudden movement of earth and debris
downhill, but are triggered when excessive water accumulates
in the ground. Landslides and mudslides can be catastrophic,
causing loss of life, damage to property and infrastructure.

Since, by their very nature, landslides and mudslides occur on
slopes - the topography of the affected area can make access
difficult, especially if the road network has been disrupted.
In order to plan rescue missions and assess the damage
caused, data from optical and radar instruments on Earth
observation satellite are invaluable.

Pre-disaster and post-disaster mudflow extent Tajikistan - Aini lamoat,

On 14 May 2009 heavy rainfall led to a mudslide in western
Tajikistan. About 6000 people were affected by the event. Heavy
rains over several weeks caused floods and mudslides
in more than 25 districts, killing more than 20 people. An earlier
mudslide on 21 April had also affected the same area and
destroyed over 60 houses. Two camps were established to
provide shelter for people who were affected by the mudslides.

The Charter was activated by United Nations Office for Outer
Space Affairs (UNOOSA) on behalf of the United Nations
Development Programme (UNDP) Tajikistan. The project was
managed by the German Aerospace Center [DLR). Maps
showing the area before and after the mudflow were created
by Zl<I/DLR.



-t FLOOD

Floods affect more people worldwide than any other natural
disaster and indications are that these extreme events are on
the increase. Not just affecting the least developed nations,
floods also bring devastation to the more industrialised parts
of the world. Through the destruction of property, agriculture
and infrastructure, floods are estimated to be the world's most
expensive disaster, and cost lives - being responsible for 15%
of all fatalities related to natural disasters.

Data from satellites observing Earth are becoming increasingly
crucial to help mitigate the effects of flooding through better
forecasting, and for deriving timely maps and assessing risk
for more effective disaster management. Data provided in
near-real time from spaceborne instruments such as optical
sensors and radar, which can 'see' through cloud cover and
darkness, can provide clear views of flooded areas to aid disaster
response. Recognised by relief communities worldwide as an
extremely valuable tool for responding to and mitigating the
effects of flood events, rapid flood mapping has been the most
frequently used application of Charter data since 2000.

Heavy flooding occurred in central and southern Chile in May 2008.
Some 13 000 people were affected. The towns of Lincanten and
Lontue were the hardest hit.

The Charter was activated on 23 May 2008 by Sistema
Federal de Emergencias [SIFEM) and the project was managed
by the Instituto Nacional del Agua [INA). Maps showing
the flooded area were produced by INA Argentina.



-+ HURRICANE

'Hurricane' and 'typhoon' are regionally specific names for a
strong tropical cyclone. In general, these cyclones are given the
name 'hurricane' in the Atlantic and eastern Pacific, and
'typhoon' in the western Pacific. As large rotating storms with
winds blowing in excess of 118 km per hour, they are one
of the most dangerous natural hazards to people and the
environment. They form over warm ocean water and can cause
serious damage when they hit land.

Hurricanes and typhoons account for 20% of Charter activations.
Earth observation satellites can provide essential data to help
understand the strength and path of a storm, which is critical
for the issue of timely warnings. Spaceborne optical and radar
instruments are used to monitor changes in cloud structure,
winds and waves, sea-surface temperature and sea-surface
height. A single image can span the entire storm - from the
eye to the outermost fronts.

Typhoon Morakot hit Taiwan on 5 August 2009, causing landslides
and extensive flooding throughout the central and southern
parts of the country. High winds and heavy rain washed away
bridges and roads, damaged crops, livestock, and agricultural
land before moving on to China, where up to one million people
along the eastern coast were evacuated.

The Charter was activated on 10 August 2009 by the US
Geological Survey [USGS) on behalf of the National Science
and Technology Center for Disaster Reduction [NCDR), Taiwan.
The project was managed by the Office of US Foreign Disaster
Assistance. Maps showing flood and landslide damage were
produced by USGS.

www.disasterscharter.or



-t OIL SPILL

Millions of tonnes of oil make it into the ocean every year,
sometimes devastating marine and coastal ecologies. Reasons
for oil spills range from deliberate activities, such as the illegal
rinsing of oil tanks at sea, to accidents, such as damage to oil
pipes and the sinking of oil tankers. Since the 1960s, more than
20 million gallons of oil has ended up in the sea as a result of
oil spills. Major oil spills have occurred off the coast of Mexico,
in the Middle East, off South Africa, in the North Pacific, and
off Alaska. Oil slicks are difficult to control - once formed they
are governed by a number of factors such
currents, tides, proximity tofand and the

By their very nature, oil spills in the open ocean are difficult to
detect and monitor. The use of remote sensing by satellites
provides synoptic information to help identify a spill and how
it spreads over time, which is useful for planning clean-up
operations more effectively. In particular, Synthetic Aperture
Radar (SAR)sensors, which collect data independently of weather
and darkness, are useful for detecting and monitoring oil on
the surface of water.

On 11 August 2006, an oil tanker sank off the coast of
Guimaras Island in the Philippines. By 24 August 2006, some
50 000 gallons of oil had spilled into the sea, polluting more
than 300 km of coastline and threatening other Philippine
islands. The UN Office for the Coordination of Humanitarian
Affairs (OUCHA) activated the Charter on 22 August.
A state of emergency was declared on 25 August.
The Call was managed by the United Nations Institute
for Training and Research/Operational Satellite Applications
Programme (UNITAR/UNOSAT). Maps were subsequently
produced showing the extent of the spill.



-+ICE JAM

Marine navigation through polar waters is often reliant on
ice-monitoring and icebreaker services. Ship operators require
precise up-to-date information on the location of ice edges, ice
type and extent along their routes. Ice-monitoring services,
providing this kind of information, are derived from data
acquired by aircraft, ships and land stations, and now more
commonly from satellites. Ice cover in the Arctic is becoming
less predictable; for example, recent summers have seen record
minimums of sea-ice extent with the prospect of the fabled
Northwest Passage - a long-sought short cut between Europe
and Asia - becoming ice-free during the summer.

However, the polar seas remain dangerous, inhospitable regions,
with ships still running the risk of being trapped in the pack ice.

The polar seas are amongst the Earth's most inaccessible
regions, so obtaining information about the condition of sea
ice was limited before satellite observations. For more than
20 years, data have been available from spaceborne sensors to
understand and monitor the polar environment. These data
are now being used through the Charter to locate and help
ships trapped in heavy ice pack.

The Charter was activated by Public Safety Canada on 19 April
2007 because of risks associated with the sea ice off the east
coast of Newfoundland. About 100 ships were trapped in
pack ice and information was urgently needed to help locate
where the vessels were imprisoned. As a result, maps were
produced by the Canadian Space Agency [CSA) showing the
positions of the trapped vessels.



-+ FOREST FIRE

While controlled fires are an important agricultural practice,
wildfires rage across millions of hectares of forest and vegetation
every year. They can result in loss of life, destruction of property
and damage to the environment coupled with huge economic
costs. At the same time, fires degrade air quality and release
vast amounts of carbon dioxide and other greenhouse gases
into the atmosphere, contributing to climate change. Sub-Saharan
Africa and Australasia are typically prone to wildfires, though
recent hot dry summers in Europe and the United States are
leading to an increasing number of devastating fire events.

Satellites sensors that are able to detect heat, smoke and
scorched land are proving to be a valuable tool for mapping and
monitoring wildfire. In particular, spaceborne thermal infrared
sensors can provide data to map and monitor wildfire. Maps pro­
vided through the Charter and made available within a few hours
of data being acquired, enable fire fighters to predict the path a
fire is likely to take. In combination with other information,
satellite data are also being used for risk assessment to help
prevent fires breaking out in the first place.

As a result of the severe wildfires that swept across parts
of Greece in 2007, a total of 2700 km2 of forest and farmland
was destroyed and more than 80 lives lost.

The Charter was activated on 29 August by the Greek Civil
Protection Agency's Department of Emergency Planning and
Response. The project was managed by ESA in collaboration
with the French Centre National d'Etudes Spatials [CNES)
and a team was organised to deliver a series of maps to help
manage the disaster. Service Regional de Traitement d'Image
et de Teledetection (SERTIT) and the German Aerospace
Center DLR carried out this service under the scope of the
Risk-EDS service network. In response to the wildfires in
2009, a similar service was delivered to the Greek Civil
Protection Agency by the Global Monitoring for Environment
and Security [GMES) SAFER project.



~VOLCANIC ERUPTION

It is estimated that there are about 1500 active volcanoes on
the surface of Earth, the majority of which are within the Pacific
'Ring of Fire'. About 50 of these active volcanoes erupt each
year. Since at least 500 million people worldwide live in regions
of volcanic activity, sudden and intense volcanic eruptions have
the potential to be amongst the most devastating natural disasters
on Earth. In the immediate term, lava flows wipe out everything
in their path and volcanic ash can blanket the landscape for
kilometres around. In the medium to long term, ash and gases
injected into the atmosphere by large-scale eruptions can
affect the chemistry of the atmosphere and also reflect solar
radiation back to space, leading to possible changes in the
weather and climate.

Simulation of pyroclastidlows at Tungurahua, Ecuador on a SPOTimage
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Long-term observations of surface deformation changes, such
as sinking and uplift of terrain can be associated with changes
in volcanic activity and indicators of a potential eruption.
In the event of an eruption, spaceborne optical and radar
instruments are able to monitor lava flows, mudslides, ground
fissures and earthquakes, to provide updated information on
how the landscape has been affected.

The Tungurahua volcano in central Ecuador began showing
increasing signs of activity in October 2007.

Throughout December, activity intensified and eventually
peaked on 2 January 2008. By 6 January 2008, almost 1000
people had been evacuated. The Charter was activated on
22 January 2008 by Sistema Federal de Emergencias (SIFEM).
The project was managed by Ecuador's Insituto Geoffsico
(IG-EPN).
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CHARTERACTIVATION MECHANISMS 2000 - 2009

*

Countries with Authorised Users
Countries without Authorised Users O Direct Activations Activations via a 'sponsor' Authorised User D Activations via the UNfor UNusers

Ihe Charter is an international collaboration with very simple
objectives: to task satellites in response to requests from a user
Jrganisation and provide the user organisation with fast access to
satellite data to help manage natural and technological disasters.

lt1embers of the Charter unanimously endorse the principle of
universal access' to data for the benefit of societies world­
Nide in times of disaster. The goal of the Charter is to address
:he needs of disaster management organisations supporting
:ountries affected by disaster.

0 Direct activation and UNITAR/UNOSATto provide support to UN tation with users to address the improvement !

The only bodies authorised to request the agencies. UNOOSAand UNITAR/UNOSATmay of Charter access in African countries.
services of the Charter for a disaster submit requests on behalf of users from the
occurring in their country or territory are the United Nations. 33% of activations from
Authorised Users. Authorised Users comprise 2007-2009 were made via this mechanism.
a pre-defined list of 40+ user organisations,
corresponding to 36* countries (the member IMPROVEDCHARTERACCESS:
states of the 10 members of the Charter.) Asia Pacific
35% of activations from 2007-2009 were Sentinel Asia is a regional collaboration for
made via this mechanism. Earth observation-based emergency response

in 31 Asia Pacific countries.** Since 2009, the
i::J.. Activation via 'sponsor' Authorised User Charter has granted Sentinel Asia's partner -
Following an emergency, an Authorised User the Asian Disaster Reduction Centre - the right
may activate the Charter on behalf of a user to submit activation requests on behalf of Sen­
from a non-member country. For example, tine! Asia users.
activation requests from users in Latin
American countries are often submitted via Africa
the Argentinean Authorised User. 32% of In response to a request from the Group on
activations from 2007-2009 were made via Earth Observation (GEO)to improve access to
this mechanism. the Charter, collaboration has started with pri­

mary focus on users from countries in Africa

Charter membership currently comprises
36 countries: Algeria, Argentina, Austria, Belgium,
Canada, China, Cyprus, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece,
Hungary, India, Ireland, Italy, Japan, Latvia,
Lithuania, Luxembourg, Malta, Netherlands,
Nigeria, Norway, Poland, Portugal, Slovakia,
Slovenia, Spain, Sweden, Switzerland, Turkey,
United Kingdom, United States.

**Sentinel Asia collaboration from: Armenia,
Australia, Azerbaijan, Bangladesh, Bhutan,
Brunei, Cambodia, Fiji,India, Indonesia, Japan,

Kazakhstan, Kyrgyzstan, Laos, Malaysia, Mongolia,
Myanmar; Nepal, Pakistan, Papua New Guinea,

People's Republic of China, Philippines, Republic
of Korea, Russian Federation, Singapore,

D Activation via the UNfor UNusers that do not have a direct access to the Charter. Sri Lanka, Tajikistan, Thailand, Uzbekistan,
The Charter has an agreement with UNOOSA In 2009, the Charter initiated a formal consul- Vietnam and Yemen.



-+ HOW THE CHARTER WORKS

Disaster management organisations can access space-based
information to support crisis mapping and damage assessment
by calling a confidential telephone number, 24 hours a day, 365
days a year.

The Charter works with Authorised Users, typically disaster
management centres from countries of Charter member agencies,
who have been granted the right to submit requests.
Authorised Users can access the Charter directly
to request support for emergencies in their own country, or in
country with which they cooperate for disaster relief.

EMERGENCYON-CALLOFFICER (ECO)
Processes information received from the On-Duty Operator.

Identifies timeliest and most appropriate satellite resources.
Prepares draft plan. Contacts Project Manager

and appropriate Charter Members.

ON-DUTYOPERATOR(ODO)
Verifies identity of the AU

and sends checked URFto an
Emergency On-Call Officer

AUTHORISED USERS (AU)
Calls the On-Duty Operator

and submits the User
Request Form (URF).The AU
can also submit requests on

behalf of an End User.

Satellite data acquisition and analysis take place on an
emergency basis. A Project Manager, who is qualified in data
ordering, handling and application, assists the user throughout
the process.

Although its mandate is limited to supplying satellite data
quickly and at no cost. Charter members also generally
collaborate with other value-adding capacities to include
analysis and interpretation.

CHARTERMEMBERS
Charter members task their resources
according to the plan

Contacts the Emergency on-Call Officer
+ if required. Obtains further information

on requirements. Liaises with the AUwith
regard to data acquisition planning, solicits
the AUfeedback concerning the utility
of the Charter for the call

Further processes and interprets data,
and delivers to AU/End User
via the Project Manager

Final products are delivered
to the End User



~PNSC• THE DISASTER MONITORING CONSTELLATION (DMC)

1MCInternational Imaging Ltd [DMCii) coordinates the multi­
atellite Disaster Monitoring Constellation [DMC) to supply
ptical satellite imagery for disaster response and commercial
naging campaigns. DMC's small satellites provide multispectral
naging and combine daily revisit with wide swath for
·equent and broad area coverage.

AISat-1 launched in 2002
for Centre des Techniques Spatiales
[CTS),Algeria.

Uluru, or Ayres Rock, Australia

acquired by AISat-1. Image©2007 qs,
all rights reserved, supplied by DMCii.

NigeriaSat-1 launched in 2003
for the National Space Research
and Development Agency [NASRDA),
Nigeria.

Deforestation in the Amazon Basin

acquired by NigeriaSat-1. Image©2008 NASRDA,
all rights reserved, supplied by DMCiL

UK-DMC launched in 2003
and operated by
Imaging [DMCii).

Flooding in Myanmar (Burma)
acquired by UK-DMC.Image©2004

all rights reserved, supplied by

UK-DMC2 satellite launched in 2009
and operated by
Imaging[DM(ii).

Wildfires in California, USA
acquired by UK-DMCZ.Image©2009 SSTL;

all rights reserved, supplied by DMCii.

NigeriaSat-X satellite to be launched
in 2010 for the National Space
Resea.rth and Development Agency
[NASRDA), Nigeria.

BRITISH NATIONAL SPACE CENTRE International Imaging

The DMC satellites are independently owned and operated by
a consortium of organisations representing member nations.
These comprise: the Centre des Techniques Spatiales, Algeria,
the National Space Research and Development Agency, Nigeria
and Surrey Satellite Technology Ltd, United Kingdom. All the
satellites were built by SSTL UK except for NigeriaSat-X which
has been built by NASRDA at SSTL.

NigeriaSat-2 is a small 120 kg
satellite to be launched in 2010
for the National Space
Research and Development
[NASRDA), Nigeria.





-+ COMISION NACIONAL DE ACTIVIDADES ESPACIALES [CONAE)

Created in 1991, CornisionNacional de Actividades Espaciales
[CONAE)is under the scopeof the ArgentineanMinistry of Foreign
Affairs. In accordance with the national space programme,
CONAE'smandate is to design,manageand executespace-related
projectsand activities for peacefulpurposes.CONAEcurrently has
three satellites in orbit: SAC-A,SAC-Band SAC-C,and will add
three more in the near future: SAC-D/Aquarius, SAOCOMlA

SAC-C
Launchedin 2000, SAC-Cis Argentina's first Earth observation
satellite for agricultureand hydrology,and disastermanagement.
This international mission comprises an Argentinean-built
platform carrying optical instruments developed by CONAE
and scientific instruments provided by NASA,the Italian Space
Agency [ASI), the CentreNational d'Etudes Spatiales [CNES),
the Danish Space Research Institute [DSRI) and CONAE.
Environmental tests took place in the Instituto Nacional de
Pesquisas Espaciais [INPE).

SAC-C image in the and
around the Delta of the Parana River in Argentina.

The image was acquired on 3 April 2008.
Ba6q combination: 321-RGB. Prqvided by CONAE.

AQUARIUS SAC-D
Due for launch in 2010, AQUARIUSSAC-0 is an observatory
for ocean,climate and environmental monitoring. Themission's
primary goal is to estimate sea-surfacesalinity and also several
oceanic, atmospheric and land geophysical parameters.
The satellite is equipped with eight instruments, including
contributions from NASA/JPL, ASI, CNESand the Canadian
SpaceAgency [CSA).INPE are responsible for carrying out the
environmental tests.

in Argentina

and SAOCOM18. Two further missions, SABIAMARand SARE,
are also foreseen.
CONAE'smissions are operated from the Agency's centre in the
Province of Cordoba.The Gulich Institute for Advanced Space
Studies, also in Cordoba, promotes applications for disaster
management and health in Latin America.

SAO COM
SAOCOMis the first Argentineanconstellationcarryingsynthetic
aperture radar [SAR). It comprises two satellites: SAOCOM
lA and 18, which eachcarrya full polarimetricSARoperatingat
L-bandto provideinformationon soil moisture.The constellation
forms the Argentinean component of the Sistema Italo
Argentina de Satelites para la Gestion de Emergencias
[SIASGEsystem) an Italian-Argentinean constellation focusing
on disaster management.





-+ EUROPEAN SPACE AGENCY (ESA)

The European Space Agency [ESA) is Europe's gateway to space.
ESA has been dedicated to observing Earth from space since
the launch of its first metrological mission in 1977. Since then,
the Meteosat series of satellites, ERS-1, ERS-2 and Envisat
have provided a wealth of data about Earth, which is used in
a wide range of application areas.

ERS-2
ESA launched ERS-2 in 1995. With a core payload of two
specialised radars and an infrared imaging sensor, as well as
an instrument designed to monitor ozone levels in
atmosphere, ERS-2 has collected a wealth of valuable
on Earth and its environment. This mission has contributed to

of image data, and has been called upon
as severe flooding and

were used to produce a detailed map of the area
to help teams deal with the swollen river waters.

© ESA

Gesa

ENVISAT
Launched in 2002, Envisat is the largest Earth observation
satellite ever built. It carries ten sophisticated optical and
radar instruments to provide continuous observation. and
monitoring of Earth's land, atmosphere, oceans and ice caps.

provide a wealth of
system, including
change.

The current series of Earth Explorer missions are set to advance
our understanding of Earth and its environment even further.
In addition, the upcoming Sentinel family of satellites, developed
for Europe's Global Monitoring for Environment and Security
[GMES) initiative, will ensure the provision of data for operational
applications, including emergency response.

This Envisat MERIS image acquired on
25 November 2006 captures smoke spewing

regions at risk from natural disaster.
data can be used to produce maps

hazards and damage after an event.
© ESA





-+ CHINA NATIONAL SPACE ADMINISTRATION - CNSA

China National Space Administration [CNSA)was established, as
a government institution to develop and fulfil China's
international obligations. CNSAassumes the following main re­
sponsibilities: signing governmental agreements in the space
area on behalf of organisations, inter-governmental scientific
and technical exchanges; and also in charge of the enforcement of
national space policies and managing the national space
science, technology and industry. So far, China has signed

DayuHill.
CRESDA

are? China's
operating from geo­

developed and launched
operational and FY-2E

governmental space cooperation agreements with countries
such as, Brazil, France, Germany, India, Italy, Pakistan, Russia,
Ukraine, the United l<ingdom. Significant achievements have
been scored in the bilateral and multilateral and technology
exchanges and cooperation. China's Center for Resources
Satellite Data and Applications [CRESDA) acts as the Charter
Emergency Call Officer on behalf of CNSA.





-+ INDIAN SPACE RESEARCH ORGANISATION (ISRO)

The Indian space programme was established in 1969 with the
formation of Indian Space Research Organisation [ISRO). The
Indian Government constituted the Space Commission and
established the Department of Space [DOS) in June 1972 and
brought ISRO under DOS in September 1972. The Space Com­
mission formulates the policies and oversees the implemen­
tation of the Indian space programme to promote the
development and application of space science and technology for
the socio-economic benefit of the country. The implementation of
these programmes is mainly through ISRO in coordination with

IRS-P6 (Resourc:esat-1)
Launched in 2003, Resourcesat-1 carries three sensors:
a Linearimaging.and SelfScanning Sensor [LISS-III), a.n
Advanced Wide Field Sensor {AwifS)and a high resolution
multispectral camera LISS-IV.

Part of New Jersey, United States
acquired by Awifs, Resourcesat- 1.

Credits NRSC, ISRO

IRS-PS (CartoSat-1)
Launched in 2005, Cartosat-1 is dedicated to stereo viewing
for large-scale mapping and terrain modelling applications.
Cartosat-1 carries two panchromatic cameras, which generate
stereoscopic images of the area along the satellite track.

Madrid, Spain acquired by Cartosat-1.
Credits NRSC,ISRO

other centres that have developed state-of-the-art facilities
in space-related technologies.

The Indian Remote Sensing Satellite (IRS] series provide
remote sensing data in various spectral and spatial resolutions.
Presently, IRS-10, IRS-P4 [Oceansat-1), IRS-PS (Cartosat-1),
IRS-P6 (Resourcesat-1], and Cartosat-2 are operational,
providing data for medium resolution, large area thematic
mapping and high resolution local area mapping.
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-+ CANADIAN SPACE AGENCY (CSA)

Established in 1989, the Canadian Space Agency [CSA)
coordinates all civil space-related policies and programmes
on behalf of the Canadian government. The CSAdirects its
resources and activities through four key areas: Earth
Observation, Space Science and Exploration, Satellite
Communications, and SpaceAwareness and Learning.

RADARSAT-1
This sophisticated Earth observation satellite has been
developed by Canadato monitor environmental changes and
the planet's natural resources. Launched in November 1995,
RADARSATprovides Canadaand the world with an operational
radar satellite system capable of delivering large amounts
of timely data. Equipped with a powerful Synthetic Aperture
Radar(SAR)instrument, it acquires images of Earth - day and
night, in all weather and through cloud cover,smoke and haze.

Mekong River flood water
in the area around Phnom Penh, Cambodia.

Map created by UNITAR/UNOSAT
© Canadian Space Agency, 2008.

RADARSAT-2
Canada'snext-generationcommercialradar satellite RADARSAT-2
was launched in December 2007. It offers powerful technical
advancements that will enhance marine surveillance, ice
monitoring, disaster management, environmental monitoring,
resourcemanagement and mapping in Canadaand around the
world. This project represents unique collaboration
between government and industry. MacDonald,Dettwiler and
Associates Ltd. [MDA) own and operate the satellite
ground segment.

Flooding in Rosso, Mauritania
RADARSAI Data and Products © MacDonald

Dettwiler and Associates Ltd. 2009.
Allrights reserved. RADARSATis an official mark

of the Canadian Space Agency

•By leveraging international cooperation, the CSAgenerates
world-class scientific research and industrial development
for the benefit of humankind.





-+ JAPAN AEROSPACE EXPLORATION AGENCY [JAXA)

The Japan Aerospace Exploration Agency [JAXA) was established continuous and systematic approach to space exploration; from
in 2003 through the merger of three separate Japanese space basic research to development and practical application.
and aeronautics organisations: the Institute of Space and As a leading industrial nation, Japan is responsible for taking
Astronautical Science [ISAS), the National Aerospace Laboratory the initiative in the creation of scientific knowledge. JAXA,
of Japan [NAL) and the National Space Development Agency therefore, endeavours to add a new page to the history of
of Japan [NASDA). aerospace development, putting Japan on the same footing as
The consolidation of these three organisations has allowed a other nations with advanced space technology.

resource surveying.
nnn1nrnes acquired through

predecessors, the
or Fuyo) and the
or Midori).

PRISM
The Panchromatic Remote-sensing Instrument for Stereo
Mapping (PRISM) is a panchromatic radiometer with 2.5m

spatial resolution at nadir. PRISM has
three independent optical systems for
viewing nadir, forward and backward
producing a stereoscopic image along
the satellite's track.

Tokyo,Japan
17 January 2008

Infrared Radiometer-2
infrared radiometer for

coastal zones. It

environments.

Helsinki, Finland
2007

PALSAR
The Phased Array type L-band Synthetic Aperture Radar
(PALSAR) is an active microwave sensor to achieve cloud-free

and day-and-night land observation.
It provides higher performance than
the JERS-l's synthetic aperture radar
(SAR).

ID METI,JAXA





-+ NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (NOAA)

The National Oceanicand Atmospheric Administration (NOAA]
was established in 1970 under the United States Department of
Commerce.NOAAprovidestimely accessto global environmental
data and products from satellites and other sourcesto promote,
protect, and enhancethe nation's economy,security,environment

and quality of life. This includes protecting life and property
through enhanced prediction, response and mitigation of

Polar-orbiting Operational. Environmental. Satellites (POES)
DatafromPOESsatellites are usedto providecontinuousglobal
data for numericalweatherprediction models and a variety of
operational products. Many of these products support the
managementof aviation,ship navigation,and natural resources.
In<~24-hotlr period,NOAA'soperationalPOESand EUMETSAT's
operationaJMetOpsatellite providetwo completeglobal views.

Wildfires in southern California, USA,
230ctober 2007.

Image from NOAA-18 satellite
Credits: NOAA

Geostationary Operational Environmental Satellites (GOES)
GOEScontinuous imaging of the western hemisphere provides
critical data for severeweather warnings. GOESdata are used
to estimate rainfall during thunderstorms and hurricanes and

and to estimate snowfall accumulation
cover.In addition, GOESsensorsdetect

Defense Meteorological Satellite Program (DMSP)
NOAAoperates the DefenseMeteorological Satellite Program
[DMSP)for the USAir Forceand the Jason-2altimetry satellite.
Jason-2 is a joint effort between NOAA, NASA, CNESand
EUMETSATthat measures sea-surface height. NOAA also
provides US-manufactured instruments for EUMETSAT's
MetOp satellites. DMSP imagery supports the mitigation of
disasters caused by fires and volcanic eruptions.

Vplcanic eruption on Anathan Island, Northern
Marianas Islands in the western Pacific,

25-31 March 2.005.
Image from DMSP satellite

Credits: US AFWA

severe weather hazards such as tornadoes and floods, natural
hazards such as fires and volcanic activity, and technological
hazards such as oil spills.

NOAA manages and operates two satellite programmes:
Polar-orbiting Operational Environmental Satellites (POES)and
Geostationary Operational Environmental Satellites (GOES).





-t CENTRE NATIONAL D'ETUDES SPATIALES (CNES)

Founded in 1961, the Centre National d'Etudes Spatiales
(CNES) is the government agency responsible for shaping and
implementing France's space policy. CNESis a pivotal player in
Europe's space programmes, and a major source of initiatives
and proposals that aim to maintain France and Europe's
competitive edge.

Spot-5 optical satellite
The series of Spot (Satellite Pour !'Observation de la Terre)
missions carry high-resolution, optical imaging systems
operating from space. This programme is part of CNES'sEarth
observation strategy. Since 1986, the Spot family of satellites
has been viewing our planet and providing remarkably high
quality images. The satellites have already produced more
than 10 million images.

colour image (Z.5 m resolution)
of an area around Toulouse, France.

The image was acquired on 18/12/2005.
© CNES/distdbution Spot Image,2005

Artist impression: ©CNES/Ducros David 2002

ecnes
CNESaims to make known the challenges of space activities
and their contribution to humankind. With their ability to
provide global coverage as well as detailed views of Earth's
surface in near-real time, satellites are extraordinary tools for
keeping track on our planet, monitoring the impact of major
disasters and how to manage them. CNESis engaged in these
efforts with its partners in Europe and worldwide.





-+ UNITED STATES GEOLOGICAL SURVEY (USGS)

Since it was founded in 1879, the United States Geological
Survey (USGS) has counted the monitoring and study of
natural hazards among its many research mandates. From
1972 onwards, with the launch of the first Earth Resources
Technology Satellite, now known as Landsat, data from
remote-sensing instruments are among the resources of the USGS.

LANDSAT

on the right was
2004, shortly after a tsunami struck.

Landsat Data courtesy of the U.S.Geological Survey

~USGS
The USGS provides reliable scientific information to describe
and understand Earth, minimise the loss of life and property
from natural disasters, manage water, biological, energy, and
mineral resources, and enhance and protect the quality of life.
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