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1. Executive summary

Australia has been receiving Earth Observations from Space (EOS) for over 50 years. Meteorological imagery
dates from 1960 and Earth observation imagery from 1979. Australia has developed world-class scientific,
environmental and emergency management EOS applications. However, in the top fifty economies of the
world, Australia is one of only three nations which does not have a space program. The satellites on which
Australia depends are supplied by other countries which is a potential problem due to Australia having
limited control over data continuity and data access.

The National Remote Sensing Technical Reference Group (NRSTRG) was established by Geoscience
Australia as an advisory panel in 2004. It represents a cross-section of the remote sensing community and
is made up of representatives from government, universities and private companies. Through the NRSTRG
these parties provide Geoscience Australia with advice on technical and policy matters related to remote
sensing. In February 2009 the NRSTRG met for a day specifically to discuss Australia’s reliance on EOS,
with a view to informing the development of space policy. This report is the outcome of that meeting.

Australia has some 92 programs dependent on EOS data. These programs are concerned with environmental
issues, natural resource management, water, agriculture, meteorology, forestry, emergency management,
border security, mapping and planning. Approximately half these programs have a high dependency on EOS

data. While these programs are quite diverse there is considerable overlap in the technology and data.

Of Australia’s EOS dependent programs 71 (77%) are valued between $100,000 and $10 million and 82
(89%) of all these programs have a medium or high dependency on EOS data demonstrating Australia’s
dependency on space based imaging,.

Earth observation dependencies within currently active Federal and state government programs are calculated
to be worth just over $949 million, calculated by weighting the level of dependency on EOS for each
program. This includes two programs greater than $100 million in scale and one program greater than

a billion dollars in scale.

This document is intended as a summary of Australia’s current space and Earth observation dependencies,
compiled by the NRSTRG, to be presented to the Federal Governments Space Policy Unit, a section of the
Department of Innovation, Industry, Science and Research, as an aid to space policy formation.

Landsat 5 image of Canberra and Lake George from 7 April 2009
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2. Background

Australia is a major user of, and beneficiary from, space-based Earth observation. However, Australia is one
of only three exceptions in a list of the top fifty national economies, ranked by the World Bank, which do
not have their own space program. Despite this, some seventy Federal and State organisations and agencies
receive and make regular use of Earth observation and remote sensing instruments, on satellites launched
by the United States, Japan, India, China, Korea, UK, France, Germany, Italy, Nigeria and the European
Commission. Geoscience Australia, CSIRO and the Bureau of Meteorology operate numerous satellite
receiving stations and process this data for internal uses or for delivery to external public and private users.

The Australian Academies of Science and Technological Sciences and Engineering jointly released an
Australian Strategic Plan for Earth Observations from Space in 2009, secking to outline the collective vision
and aspirations of the space science community in Australia.

“Earth Observations from Space (EOS) are the single most important and richest source of
environmental information for Australia. They enable a wide range of essential services to be given

to the community, with multi-billion annual benefits to the nation as a whole.”1

Paradoxically, while Australia is one of the world’s most sophisticated users of Earth Observations from Space
(EOS), achieving excellent outcomes in land, water and disaster management, it is also uniquely vulnerable.
The Australian EOS community relies heavily on international providers; in some cases, these facilities are
fully operational and there is a low probability of failure. However, in many instances there are significant
risks which are often outside Australia’s control2. Australian agencies depend on space capabilities, including
satellites, sensors and ground stations, which may fail, be discontinued, or simply become unavailable.3
Given the fundamental nature of the EOS data stream removal of single points of failure within this system
is essential to build resilience and avoid foreseeable and cascading consequences.

Geoscience Australia’s (GA) National Earth Observation group, formerly the Australian Centre for Remote
Sensing (ACRES), has been in the business of acquiring, processing and distributing satellite data since the
creation of the Australian Landsat Station (ALS) in October 1979. The first formal distributor meeting

of ACRES was held in November 1992. This forum continues to discuss the distribution of satellite data
through the Australian spatial sector using a network of licensed distributors. The National Remote Sensing
Technical Reference Group (NRSTRG) was established in 2004 by ACRES. This group represents a cross
section of the remote sensing community and is made up of representatives from government, universities
and private companies. Through the NRSTRG these parties provide GA with advice on technical and policy
matters related to remote sensing.

The first of the Landsat satellite series was launched in July 1972 and data has been recorded over Australia
by the United States Geological Survey (USGS) since then. The newest in this series of remote sensing
satellites is Landsat 7 launched on 15 April 1999.

1 An Australian Strategic Plan for Earth Observations from Space, ATSE 2009, p.1
2 The Status of Public-Good Remote Sensing in Australia, Geoscience Australia , 2006
3 An Australian Strategic Plan for Earth Observations from Space, ATSE 2009, p.25
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Australian acquisition of Landsat data began in October 1979 through the Australian Landsat Station (ALS).
The ALS later became Australian Centre for Remote Sensing (ACRES) in October 1986 when it arranged
for data from other satellites to be received. ACRES was integrated into GA in 2003 before being renamed
the National Earth Observation group (NEO) in 2009. In this time GA has archived nearly every Australian
Landsat image taken by the satellite since the establishment of ALS. GA continues to receive and archive data
from the Landsat series and other satellites on a daily basis. There is a significant reliance on Landsat 5 and

7 data by local, state and national agencies4. Landsat 5, which originally had a design life of three years, has
been providing high quality imagery for more than a quarter of a century. Landsat Data Continuity Mission
(LDCM) will be launched in December 2012; while Landsat-7 continues to provide extremely stable, very
well calibrated image data, many years beyond its five-year operational life expectancy. In 2003 Landsat-7

suffered the failure of the scan-line corrector, which caused some diminution of the satellite’s capacity.

As part of GA’s contingency plan for Landsat-5 failure the organisation is receiving as much data from the
Indian Resourcesat-1 (IRS-P6) as possible. Unfortunately, because of duty cycle limitations, IRS-P6 is not

able to provide reliable coverage and it is now envisaged Landsat-7 will be the primary fall-back should
Landsat-5 fail.

The most optimistic estimation of the Landsat-5 lifespan calculated by the USGS is that it may last until
early 2013. However, Landsat 5 has no remaining back up systems and is operating on a reduced duty cycle
due to technical limitations. The impact of this is being reduced by prioritising the acquisition of images
according to quality and need. Power limitations are also reducing Landsat-5s capacity to record images of
Australia to southern Australia during winter months.

Geoscience Australia was appointed the Advanced Land Observing Satellite (ALOS) Oceania Data Node
(ADN) for acquisition and distribution of ALOS data, a Japanese government satellite. This role ends and
access to ALOS data will be limited from January 2011 after the current MOU expires. Due to policy
changes GA will be considered a commercial user of ALOS data, and as a result it will not continue as the
ADN and will be required to pay commercial prices for more than 50 scenes of data in any given year. There
may be scope to source similar data from other space agencies, but no arrangements are in place.

National programs such as meteorology, bushfire detection and monitoring of floods, land cover, ocean
and the atmosphere rely heavily on coarse resolution data streams. These are currently supplied by the
MODIS sensor onboard the NASA-operated Aqua and Terra satellites. These data streams are down-linked
directly by GA, BoM, the Australian Institute of Marine Science (AIMS) and the Western Australian
Satellite Technology and Applications Consortium> (WASTAC). Delays in follow-on missions particularly
the US NPP and Joint Polar Satellite System (JPSS) missions increase the likelihood of a data gap in
Australian coarse resolution applications with the current End of Life of both Aqua and Terra satellites

on 30 September 20116,

4 Phinn, S.R., Held, A. Danaher, T. and Roelfsema, C.M. (2008) Australia’s Environmental Monitoring Information Needs for a Multi-spectral,
Moderate Spatial Resolution Imaging Satellite Program. In: Proceedings of the 14th AustralAsian Remote Sensing and Photogrammetry Conference,
Darwin, September 2008.

5 WASTAC: Bureau of Meteorology; Landgate; Curtin University of Technology; CSIRO; Murdoch University; Geoscience Australia

6 Earth Observation Handbook, CEOS, May 2010, http://www.eohandbook.com/
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The cost, availability and quality of data from commercial sensors, such as the Disaster Monitoring
Constellation (DMCii) and SPOT, are also being investigated. Commercial imagery products and services
are used by large numbers of government agencies for environmental, national security and compliance
monitoring. However, the specific purchases of each agency are not visible to other agencies, which can lead
to wasteful duplication. Two states (Queensland and New South Wales) have already established commercial
whole-of-state imagery acquisitions and processing to support legislated monitoring and management that
have previously been completely reliant on Landsat imagery. Western Australia also has a legislative mandate
for monitoring but currently the business case for using imagery has not been adopted.

Recognising the increasing role of commercial satellites, in August 2005 the Secretaries’ Committee

on National Security (SCNS) directed GA and the Defence Imagery Geospatial Organisation (DIGO)

to establish an Inter-Departmental Committee (IDC) capable of providing advice on the use of commercial
satellite technology in Australian Government. The IDC for Commercial Satellite Capabilities (IDC-CSC)
met for the first time on March 10 2006 at GA. The committee is co-chaired by the DIGO and GA.

To help address some of the issues associated with commercial satellite imagery GA and DIGO are
undertaking a joint project to develop a cooperative procurement panel called Optical, Geospatial, Radar
and Elevation data and services (OGRE) panel. This will allow clustering between agencies at multiple levels
of government, and enable such groups to access a panel of suppliers of imagery data and services.

This capability will allow:
1. development of an archive of commercial imagery at Geoscience Australia to service government;

2. development of a coordinated, streamlined and cost-effective approach to purchasing of imagery within
Australian government through an active ‘community of practice’s

3. access to imagery under flexible licence and copyright conditions, allowing wide usage of data and
imagery within all levels of government; and

4. greater governance and transparency of the usage of commercial imagery data and services

within government.
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3. State of Australian Earth Observations from Space

3.1 Federal and State programs dependent on EOS

The NRSTRG Drafting Group” assessed current Australian Federal and State programs dependent on Earth
Observations from Space (EOS). This process involved a detailed desktop study, a review of similar studies
and consultation with NRSTRG attendees and distributor delegates.

This review aims to capture all programs using EOS data and includes more than three quarters of current
programs within all levels of government. Defence and national security programs were not included.

35 Federal programs and 57 State or Territory programs were assessed. Federal programs ranged from the very
small program run by the Australian Electoral Commission, rated at less than $100 000 with a ‘low’ dependency
on EOS (but supplying “essential” electoral data); to the three major federal programs each costing more than
$100 million: Caring for our Country, a $2 billion Department of Agriculture Fisheries and Forestry (DAFF)
program with a ‘medium’ dependency rating; the National Carbon Accounting System (NCAS), accounting

for greenhouse emissions from land-based activities and the National Carbon Accounting Toolbox (NCAT),
operated by the Department of Climate Change and Energy Efficiency (DCCEE) and CSIRO (‘high’); and
the multi-agency $273 million International Forest Carbon Initiative (IFCI) operated by DCCEE in partnership
with the Department of Foreign Affairs and Trade (DFAT), CSIRO, AusAID and GA. This IFCI program uses
satellite observations to help build capacity and support inclusion of REDDS in a post-2012 global climate
change agreement; and to provide details of forest extent and biomass estimation in forestry partnerships

with neighbouring countries of South East Asia. This program has a high level of dependency on EOS, and
contributes to numerous foreign policy, international development and environmental objectives. It is likely to
expand to include coverage of most SE Asian countries in the near future.

The newly established federal government TERN (Terrestrial Ecosystem Research Network) has a $5 million
earth observation component, to deliver standardised national scale EOS products and validation sources for
terrestrial environments. The marine version of this program, IMOS (Integrated Marine Observing System)
is an established $50 million program delivering physical and biological information of Australian offshore
waters from EOS and in-situ measurements.

The type of data used by these programs was also considered, with 82 programs (89%) using optical data
and twelve programs (13%) using radar data. 52 programs (57%) were dependent on the Landsat series of
satellites and 34 programs (37%) were dependent on the MODIS sensor operating on the Aqua and Terra
satellites, both of which are operated by the United States.

A defining characteristic of all programs is the level of dependency on EO capabilities. This was itself defined
as being the practical importance of Earth observation science to the overall functioning of the program:
could the program function in the absence of satellite observation? Is Earth observation an ‘optional extra’ to
the functioning of a given program? Is remote sensing an essential component of the program?

A second defining characteristic is the scale of the program, stated in dollars for the life of the program as a
convenient and easily compared measure. 82 of Australia’s 92 programs requiring EOS (89%) fall into the
‘medium’ to ‘high’ reliance categories9. When considering the total value of programs involving EOS, 71
programs (77%) are valued between $100,000 and $10m.

While there is considerable overlap in function of the various programs, it is estimated that of the 59
programs (64%) in the ‘high’ dependency category, almost half are concerned with environmental issues,
natural resource management, and water. Five programs each are concerned with agriculture/forestry
(including IFCI), bushfires/emergencies, and mapping/planning, two with mining, and four each with
forensic issues including border security, compliance, and taxation evaluation; and climate change and
weather (including the Bureau of Meteorology, concerned with all aspects of national weather and climate,

and being highly dependent on EOS).

7 NRSTRG Drafting Group, Appendix A, p 18
8 REDD: Reducing Emissions from Deforestation and Forest Degradation in Developing Countries
9 See also National Remote Sensing Data Requirements — Gaps and Opportunities for ACRES, Athena Global, 2006, p.11
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Figure 1: Australian programs dependent on Earth Observation

In the ‘medium’ dependency category, this pattern is repeated, with 12 of the 22 programs being concerned
with environment, water and NRM, three concerned with agriculture, three with mapping and planning,
two with bushfire and emergency, one with forensic/compliance and one with climate change. Notably
Caring for our Country with a budget of more than $1bn falls within the ‘medium’ category.

Summary of Australian Federal and State EO Program Spending

Scale Low Medium High
Less than $100,000 1 2 8
$100,000 - $1,000,000 3 6 26
$1,000,000 - $10,000,000 4 12 20
$10,000,000 - $100,000,000 2 2 3
$100,000,000 - $1 billion 0 0 2
Greater than $1 billion

Table 1: Australian Programs dependent on Earth Observation

By using the minimum of each of the scale categories and multiplying these values by the program
dependency (1= High, 2/3=Medium, 1/3=Low) we can calculate a conservative minimum financial value

of Earth Observation dependencies within currently active Federal and state government programs. For
example, the entire IFCI program is $273m, which puts it within the $100m-$1bn range; ‘high’ dependency
means that, multiplied by one, there is a financial dependency of $100m for the IFCI program. Using this
conservative approach for all 92 programs brings the total dependency of government programs of EOS to
just over $949m.
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This review can be expected to change in the future, as climate change and sea level rise assume more
importance, affecting agriculture, emergency and disaster management, infrastructure, marine resources and
inland water. At the same time, risks and mitigations (including the failure or reduced availability of existing
systems, and their potential replacements) have been identified and are enumerated below in Section 4.2.

Results of the review are tabulated in Appendix A.

3.2 Economic assessment of EOS

In addition to this review, GA and the Cooperative Research Centre for Spatial Information (CRC-SI) have
commissioned an economic assessment of the EOS field.

This review will be undertaken by ACIL Tasman to:

1. Estimate the direct and indirect economic value of space based Earth Observation activities to the
Australian Community in 2008-09.

2. Determine the direct and indirect economic impact of an unplanned denial of all Earth Observation
data to the Australian economy in 2008-09

3. Estimate the size of the EOS industry, particularly SME, sector in 2008-09.

4. Identify contemplated large scale government applications of Earth Observation data and estimate their

direct and indirect economic value.

This economic review will be undertaken in addition to similar reviews being undertaken by the Space Policy
Unit, and is intended to ensure that an economic assessment is undertaken with specific knowledge of the
complexity related to economically valuing data. The direct economic value of EOS (or data more generally)
may be quite small in comparison to the impact it creates because data is used for purposes other than simply
its collection.
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4. Seventh National Remote Sensing Technical
Reference Group (NRSTRG) and distributors meeting

The seventh meeting of the NRSTRG was held in Canberra in February 2010. Present at the meeting were
representatives of Geoscience Australia’s National Earth Observation Group, private sector distributors of
satellite data, operators of space infrastructure, researchers in the EOS field and high level delegates from
the Federal and state agencies in the EOS field.

The NRSTRG represents a cross section of the remote sensing community and is made up of representatives
from government, universities and private companies. Through the NRSTRG these parties provide GA with
advice on technical and policy matters related to remote sensing.

The meeting and subsequent discussion identified a number of high level risks to the future of the EOS
field in Australia, together with appropriate mitigations, and the meeting came to a series of resolutions.
Recommendations, risks and mitigations are listed below.

The terms of reference of the NRSTRG are:

¢ to provide input to and advise on technical and delivery issues associated with reception and use
P p y p
of public good satellite imagery in Australia

* to provide input and advice on strategic issues concerning access to, and future requirements for,

remotely sensed imagery, such as future applications and upcoming earth observation missions.
The group provides:
* advice on technical and strategic remote sensing issues in a national and international context;

* input into the development of GA strategic and contingency plans through a forum for consultation
and liaison on remote sensing issues on a technical level and identification of related policy

implications.
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4.1 Recommendations of the Seventh NRSTRG and distributors’ meeting

The seventh NRSTRG and distributors’ meeting raised a list of general points of consensus; this list

was developed through consultation with the drafting group and the meeting delegates. Following this

consultation the following recommendations were created which reflect the consensus of the Earth

observation community.

Related to space infrastructure the meeting recommended:

1.

that Australia maintain access to an operational moderate resolution data stream for Australia and
the region;

that access to an all-weather (SAR), 24-hour operational imaging capability is ensured; Australia is well
placed for the development of new applications in this field;

on-going atmospheric observations to assist in the correction of imagery;

further cooperation to ensure that successful sensor fusion, particularly the merging of satellite and
airborne datasets, will increase;

influencing satellite providers to ensure access to new science missions, and emphasised the importance

of integrating short-term science missions into existing and new applications; and

developing stronger ties between civilian and defence EOS usage, particularly with reference to dual
civilian/defence use of any Australian capability.

Related to ground infrastructure the meeting recommended:

1.

5.

urgently and substantially upgrading Australia’s ground communications infrastructure and broadband
networks, particularly for Near Real Time (NRT) applications such as emergency response;

creating stronger links between current and planed ground reception stations and working towards
a national ground station network to reduce duplicate acquisitions;

a mechanism for working with satellite providers to coordinate the introduction of technologies such

as relay satellites and virtual ground stations;

the development of an operational calibration and validation network based on existing sites required for
EOS applications as well as to influencing future science missions; and

developing ongoing participation in a global initiative for standardised calibration targets

Related to data processing the meeting recommended:

1.

moving towards national geometric, radiometric and biophysical standards to simplify inter sensor
comparison to increase the resilience of EOS applications and ensuring sensor continuity;

recognition of the critical role of satellite calibration and derived-product validation in EOS,
benchmarked against international calibration standards such as those by CEOS;

ensuring that national standards for EOS conform with international standards set by the international
Committee on Earth Observation Satellites (CEOS);

adopting ANZLIC and ISO 19115-2 metadata standards as the national standard for EOS; and

subject to agreement by the three main Landsat processing teams (GA/CSIRO, SLATS, NCAS-CSIRO)
that the Landsat Product Generation System (LPGS) be adopted as the standard processing system for
the Landsat satellite series.
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Related to data delivery the meeting recommended:
1. on improved government access to commercial EOS datasets; and

2. funding data custodianship to reduce barriers to access of EOS data including inflexible licencing,
excessive pricing, usage of proprietary data formats and products delivered using specifications which
limit access to expert users.

Related to governance the meeting recommended:

1. developing stronger links with the Intergovernmental Committee on Surveying and Mapping (ICSM)
and the Intergovernmental Group on Earth Observation (GEO);

2. development of stronger links with and between major EOS players within the jurisdictions;
3. on the need to increase governance in EOS field particularly related to:

the government procurement of commercial imagery;
coordination of ground stations;
development of a national calibration and validation network and

oo o

development of standards for EOS data processing.

4. developing stronger formal links with the Australian space policy community.

Calibration and validation field work at Lake Frome during February 2009 carried out between CSIRO, Geoscience
Australia, Defence Science and Technology Organisation (DSTO), the Chinese Academy of Science (CSA) and the Japan
Aerospace Exploration Agency (JAXA).
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4.3 Mitigations
Mitigations ‘ Risks

Development of EOS skills in Australia: encourage/support tertiary institutions

to create more EO (physics, mathematics, spatial analysis and applications of EO
data) degrees which provide the fundamental knowledge, skills and experience in
undergraduate and postgraduate programs. This must include industry placement in
relevant organisations. Development of an appropriate education pathway in the EOS
field. Attract EO/image processing experts from overseas

1,3,4,7,9,10

Development of EOS infrastructure: invest in infrastructure to ensure that it is capable

. L - 1,3,4,8,10
of servicing existing and future needs

ESA Sentinel program: seek to establish formal collaborations and ground support
activities with ESA at multiple levels to ensure that data from Sentinel are available and 1,2,5,7,8,10
suitable for Australian needs. Engage actively with the Sentinel-2, -3 programs.

Influence Japanese data policy: seek to influence the government of Japan to
recognise the critical need for public-good data and ensure that current and future 1,57,8,10
ALOS missions are available for public-good uses and suitable for Australian needs

International engagement with EOS field: source public good imagery from multiple
international agencies (distribute the risk). Maintain close liaison with relevant 1,2,56,7,810
international partners and coordination mechanisms such as GEO.

Links with private sector: engage with commercial EO operators 1,2,3,4,6,7,8,9,10

NASA LDCM mission: Ensure access to comparable observations from the
Landsat Data Continuity Mission (LDCM). Engage actively with the LDCM program

1,2,5,7,10
through formal collaborations and ground support activities such as calibration
and validation services
NASA NPP/JPSS program: Support the NASA/NOAA NPP/JPSS system development 125710

and ensure that data produced are suitable for Australian needs

Promote the future of EOS in Australia: Promote the importance of future science
programs within international forums particularly involving the European Commission, 1,2,3,5,6,7,8,10
the United States Japan and other Asian countries with active EOS programs.

Study and communicate value of EOS: Ongoing analysis and communication of the
size and value of the EOS field. Identify an EOS observation strategy that meets the 1,3,4,5,6,7,8,9,10
needs of all key stakeholders and fits within the available budget

Take a Whole of Government approach to EOS: Identify an EOS strategy which
meets the needs of all key stakeholders such as the recent international trend towards
treating data as infrastructure. Support initiatives which cluster acquisition budgets to
allow for negotiation of economies of scale with commercial imagery providers.

1,2,3,4,6,7,8,9, 10

Table 5: Mitigations for the Australian Earth Observation Sector

Note: Risk 11 (Severe cosmological or Electro-Magnetric Pulse (EMP) event) remains untreated.
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5. Appendix A. Drafting Group

The NRSTRG meeting decided that Geoscience Australia should create an initial draft of a document with
the working title 7he Earth Observation community’s inputs to a National Space Policy. This document was
then drafted through a working group made up of:

Adam Lewis, Geoscience Australia

Alex Held, CSIRO

Christian Witte, Department of Environment and Resource Management, QLD
David Hudson, Geoscience Australia

James Cameron, Department for Environment and Heritage, SA

John White, Department of Sustainability and Environment, VIC

Mark Fenotti, Department of Innovation, Industry Science and Research
Matt Adams, Landgate, WA

Neil Bennett,
Stuart Phinn,
Nick Goldie,

Department of Environment, Climate Change and Water, NSW
University of Queensland

Geoscience Australia
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6. Appendix B: Seventh NRSTRG and distributors
meeting, Canberra, Friday 19 February 2010, delegates:

Australian Government delegates:

Lucy Randall
Alexander Held
Gary Palmer

Shanti Reddy
Michele Clement
Mark Fenotti
Simon Oliver
Renee Bartolo
Adam Lewis (Chair)
Stuart Barr

Wenjun Wu
Medhavy Thankappan
David Hudson
Luke Piotrowicz
Mike Pasfield

Luci Knight

Leo Lymburner
Sandra Browne

Rosalyn Pereira

Bureau of Rural Sciences

CSIRO

Defence Imagery and Geospatial Organisation
Department of Climate Change

Department of Innovation, Industry Science and Research
Department of Innovation, Industry Science and Research
Department of Environment, Water, Heritage and the Arts
Department of Environment, Water, Heritage and the Arts
Geoscience Australia

Geoscience Australia

Geoscience Australia

Geoscience Australia

Geoscience Australia

Geoscience Australia

Geoscience Australia

Geoscience Australia

Geoscience Australia

Geoscience Australia

Geoscience Australia

Jurisdictional delegates:

James Cameron
Christian Witte
Tim Danaher
Neil Bennett
John White
David Abernethy
Matt Adams

Ken Dawbin

Department for Environment and Heritage, SA

Department of Environment and Resource Management, QLD
Department of Environment, Climate Change and Water, NSW
Department of Environment, Climate Change and Water, NSW
Department of Sustainability and Environment, VIC

Land and Property Management Authority, NSW

Landgate, WA

Landgate, WA

Private sector delegates:

Max Bye

Rob Lees

Other delegates:
Gypsy Bhalla

Stuart Phinn

Geoimage

Spot Image

Surveying and Spatial Sciences Institute

University of Queensland
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7. Appendix C: References and reading

Athena Global, Forging a National Remote Sensing Strategy, Geoscience Australia, 2006

Athena Global, National Remote Sensing Data Requirements — Gaps and Opportunities for ACRES, Athena
Global, 2006

Australian Academy of Technological Sciences and Engineering, An Australian Strategic Plan for Earth
Observation from Space, Australian Academy of Science 2009

Australian Academy of Technological Sciences, A Space Policy for Australia, AATS, 1985
Australian Space Council, Five-year Plan Working Group Reports, Australian Space Office, 1994
Chapman G., Space A Priority for Australia, Australian Senate, 2005

CEOS, Earth Observation Handbook, ESA, May 2010, http://www.eohandbook.com/

Commonwealth Interdepartmental Committee on Spatial Data Access and Pricing, Spatial Data Access and
Pricing, AUSLIG, 2001

Corporate GIS Consultants, GIS/Spatial Survey Contributors Report 2006/07, Corporate GIS Consultants
Australia Pty Ltd, 2007

CRC for Spatial Information, The Value of Spatial Information, ACIL Tasman, 2008
Department of Environment, Water, Heritage and the Arts, Remote Sensing Business Analysis, DEWHA, 2008
Department of Industry, Technology and Commerce, An Integrated National Space Program, DITAC 1992

Edgecombe S., Review of the Role and Position of the Australian Centre for Remote Sensing, Geoscience
Australia, 2004

Geoscience Australia, Market Trends for National Mapping Division Products 2003, Product Management
Group (GA), 2004

Geoscience Australia, Results of Survey on Spatial Enablement of Australian Government, Office of Spatial Data
Management, 2007

Jacobs Australia, [nventory of Commercial Satellite Users Within Government, Geoscience Australia, A 2008
Lewis A., Reddy S., The Status of Public Good Remote Sensing in Australia, Geoscience Australia, 2006

National Oceanic and Atmospheric Administration, Survey and Analysis of the Asian Remote Sensing Market
Aerial and Spaceborne, Global Marketing Insights, Inc, 2007

Phinn, S.R., Held, A. Danaher, T. and Roelfsema, C.M. 2008. Australia’s Environmental Monitoring
Information Needs for a Multi-spectral, Moderate Spatial Resolution Imaging Satellite Program. Proceedings of
14th AustralAsian Remote Sensing and Photogrammetry Conference, Darwin, September 2008.

Senate Standing Committee on Economics, Lost in Space: Setting a new direction for Australias space science
and industry sector, The Senate, 2008 [and Government Response 2009]

Sinclair Knight Merz, Understanding Australias Domestic Space Capabilities, DIISR 2010
Space IGS, A UK Space Innovations and Growth Strategy 2010 to 2030, Space IGS 2010
Spatial Data Policy Executive, Annual Report, Office of Spatial Data Management, 2006

Spatial Information Industry Action Agenda, Positioning for Growth, Department of Industry, Science and
Resources, 2001

Thackway, R., Examples of Key User-needs, BRS, 2010
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8. Appendix D: Australian Federal and State programs
dependent on Earth Observation

Total program scale refers to the total cost of the program; this includes areas of the programs which do not
involve EOS. Program scale has been separated into the following classes:

Program scale

Less than $100,000
$100,000 - $1,000,000
$1,000,000 - $10,000,000
$10,000,000 - $100,000,000

$100,000,000 - $1 billion

Greater than $1 billion

Levels of EO dependency are defined as:

EO dependency Description

Low The program utilises EO data as a supplementary tool only.

The program utilises EO data and the opportunity cost of alternative data sources would

Medium . RS
sl increase the total scale of the program significantly.

High The program utilises EO data and there is no economic or practical alternative.




VIEWS FROM THE EARTH OBSERVATION COMMUNITY

A NATIONAL SPACE POLICY

Mo 000°000°L$
-000°001$
wnipay uolfjiq |$ uey) Jareasn
000°000°0L$

winipo
o - 000°000°L$
Mo 000'000°001$

- 000°000°01$

oreds

A>uspuadap 0F

wesdoad [ejog,

*seaue pajoajold

aulleW PUE ‘SDINSO|D ‘SaLIaYsly Joj Jajem Jo seate Suisn pue
Suruyep pue ‘pasn ase spoyrow 3uiysiy Sunap avym y3ned
si yonw moy ‘eoe|d saxey Suysiy a1oym Suipuelsiopun sapiaoid
)| “JudwdSeuew s3aLIAYSI) usdpow 0} A3y 3y} si eyep fenyeds

"sanIunwwod pue sdnoid areopueT ‘siowiie)

‘s;98euew pue| ‘saipoq Ansnput ‘sdnoid snouadipu| ‘sjuswiuIA0g
A10}1119) pue 9)e)s ‘[ed0] ‘sdnold JuswaSeurw sa0IN0SAI [eiNjeu
jeuoia yum diysiaupred ui pasaaljep quawsdesus pue
a8pajmouyy ‘s|[1js Alunwwod ‘e1jeisny Sjowal pue WSYLoU Ul
JuswaSeuewW 92IN0SAI [eINjeu ‘sadonoeld wiie) a|qeureisns ‘syeliqey
onenbe [eJ1111D U SJUSWUOIIAUD [B)SBOD ‘SUODI [BINJEU pUR
AIsIoAIpoIq ‘WaISAS aA1asay [euoneN ay) :sease Ajuond jeuoneu
XIS sapnpoul Anuno) uno 1oy Surie) *3ullo}iuow JDA0D-punoid
a|eds adie| Aouanbauy y3iy SuiA[oAUl JUBWIUIBAOD) UelRI)SNY
ay) Jo weiSoud uoliq 5z°g$ © S1 Anpuno) ino 1oy Sure)

‘saonoeld Juswadeuew pue|

pue asn pue| jo uniodas euoneu pue [euoidal pue ‘sarioysodas
e1ep JUBWLIAAOS 91B]§ pUR UBI[RASNY UO S)asejep asn pue|

JO 9dUBUSIUIRW Y} PUB AI101D3.IP BIRP 9SN puE| [BUOIRU B
‘uoneanisse|d (WNTY) Juawadeuey pue asn pue] uelfelisny ay)
Suipn|oul ‘spiepuels [ed1UYDD) [BUONEBU SAJBYI[108) 0SB JINNTIV
'soonoeld juswaBeuew pue| Joj Wa)sAs UONEBWIOJUI [BUOIRU

e Suidojanap Aq pue ‘a[eds JuawydIed pue [eJUaUNUOD Ylog|

1e eljensny 1oy adesanod Suiddew asn pue| y3noiy) asn-puej
Jud)sisuod Ajjeuoneu jo Juswdojarsp ay) sajowoid JWNTIV

‘Aousiawa ue Suunp

S9110)1119] 10 s1e)§ 0] dduelsisse [edisAyd Suipirold pue ‘sisisesip
pue saipuabiaws yum Surjesp 1oy Ayoeded aisyy uidojanap ul
saLI0}19) pue sajels Suntoddns 0} paniwwod Si JUSWUIIA0N
ueljensny ay| Juswadeuew Aduabiaws oy yoeoudde spiezey
|[e, pue sa1ouade |e, ue sadeinoous yiNg ‘sjooy Suiddew pue
‘Burioyiuow padesyul ‘Asaewr ayjeres ‘soew ‘eyep Suipnjoul
‘sa1oualiows a1eSniw pue joes) ‘109)9p 0} Pasn SaDIN0SA JO
a3uel e 0} 559208 SeY VAT *(NVIdSIAWOD) PajeAnde si ueld
13)sesig Yjjeamuowwio) 3y} duo Aprendnred sid)sesip
Jofew uj S3110)11I3] puUE S3Je)S Y] JSISSE 0) SULIW Y}
yjreamuowwio)) 3y} saAid erespsny judwaSeuepy AousSiowg

uondrsag

sealy
3urysi4 pue suonnquisic
ysi4 uerjensny
‘aseqeje Uo1ONPOIJ
sallaYsl4 [euoneN

Anuno) unQ 104 Suried)

(dWNTDV) weidold
Suiddeyy asn pue
SAIJeIOqE||0D) UBI[esSNY

eljensny
Juawadeueyy Aouadiow]

SureN
1PNpoId/wesdord

VWAV 44vd

44vd

IMIdA SVL ‘Idd
DIAD9TMAd
VS ‘WINd
alio ‘adia

IN ‘YHMId
‘33000 ‘VIaw
VIMID

4va ‘sdd

VW3

s/A>ua8y

44vd

44vd

44vd

asy

|esopay

|esopa

|e1apay

|eispay

¥




VIEWS FROM THE EARTH OBSERVATION COMMUNITY

A NATIONAL SPACE POLICY

21

ysiH

ysiH

wnipayy

MO

A>uspuadap OF

“(WVDIIN) [9POW

Sununodoy uogie) [|n4 ay) - Sulj|9poW WIISASODD pue ‘Dl) JOAO
Juawadeuew pue| ul ssueyd pue quawadeuew pue| ‘sa1dads

jue|d uo uoljewlojur SuluejuOd saseqelep ‘UoGJed [10s pue adA)

j10s jo sdew ‘uonewuojur aewl(d jo sdew Ajyiuow ‘Ajjenuue

Iq 1% parepdn ‘z/6 | @duls 98UeyD 9N pue| pue Jsn pue| JOJILOW 0}
- 000°000°001$ sadew! 9)1[|9)es JO SPUBSNOY) SAUIGUIOD Jey) WalsAs e y3noay)
SUOISSILUD $91RWISD SYON 9yl “odedspue| ayl Ul (SUOISSILID dPIXO

snoaiu 10j) uaSoa)Iu puUe (SUOISSILUD dUBLIDW PUB DPIXOIP UOCIED

10J) UOQUED JO SOIWBUAD By} Jo a8pajmouy salinbal siy] “saniAnoe

paseq-pue| wolj sases asnoyuaais Jo [BAOWAI PUB UOISSILD )

10} sjunodoe sapiroid wdysAg Sununoddy uoqae) feuoneN ay |

‘eauinn) maN endey pue eisouopu| ym sdiysiaulieq uogied)
159104 9AIRIOR][0 ySnoiy (J3yY uo uonoe [eandeld Suiyey si
SAIIRNIU| DU} JO JUSWJD [BUD V JUSWSIGE 28uryD d)ewi|d
1eqo|8 z10ogAsod e ur @3y Jo uoisnppul Joddns 0) wMuswow
apinoad pue Ayoeded pjing djay 0y Suijiom si erjensny ‘|4
oy} y8nouy| euoz [eo1dos) 8y} JO SUOITRAISSO JUSISISUOD
apiroid ued sa)i|[91es YYAVY PUBG-T "UOHBWINSS SSewol|
Aj@rewnn pue sjpppow Sununodde uogued o) indul se sa11as
-owiy A1essadau ay) apiAoid |[IM SUOIBAISSCO S}1[|91es Jepel pue
[eondo jo uoneidalu| @Iy uo uonde [eqojs 0) uoKNLIUOD
ueljesSny A3y € SI dA1JeIIU] UOQJE)) }SI04 [euOIjeUId)uU] YL

L$
- 000°000°001$

‘A1adewl a)1|[a1es pue (W3d) [PPOW UoneAd|3
jendiq ‘sa18ojouyoay Suiddew Suisn ‘sweiSoid Juswulanos

000000 o; JO J|NSaJ B S $32UN0sal [ednjeu Ul a8ueyd JO JuaWSSIsse AL

~000°000°L$ dojanap 0} asem saAndalqO "g00¢ ul paysiuly weldoid sy *awny

19A0 $324n0s31 [einjeu ul saueyd passasse VYMIN YL

"so1391e1)S UONBAIDSUOD 15910} DANIIYD

J0 Juswido[eAdp By} 2INSUS 0) PUE !SALISNPUL 1510 S BI[EASNY/

10 AjijigeIA ay) ainsud ‘sardijod 159104 punos Jo Juawdojaasp oy

L 2INSUD [9A3] [BUONEU BY) 1B BJEP ANSAI0) JO 9DINOS DANEILIOYINE

iolotoD @:w a18uis e apiroid 0) swie 3] *sa1Sojouyda) a)ij[a1es pue [eLioe
-000°000°L$

UM JUSWISINSEIW PUNOIS-3U1-UO SUIGIOD PUB ‘SJUSILISA0S
AIO)ILI9] puB 31E)S |[B PUE Y)[BSMUOWWIOD) dY) U3IMIDq
diysiauyied e si [N 9y 'S}S310} SBI[es)SNY UO UOIjeULIOJUI
S3JEDIUNWIIOD pue §)03][0D A10JUIAU] }SAI04 [euoneN Y|

oreds
uondrnsaq

weadoad [ejog,

(SYDN) waisAg Sununoooy
uogJeD) [euoneN

(1D41) @AneRIU|
uogue) 159104 [BUONEUIAU|

1PNY $92IN0SY
19)EAA pUB PUET [BUOIEN

AIojusAU| 152104 [eUOEN

SwreN
1oNPOId/WeISoxrd

O¥ISD 3300d
vD

‘arvsny ‘0¥ISD
‘330D0d ‘1v4d
44vd

44vd

s/Aoua8y

3300d

3300d

44vd

44vd

|esopa4

|eiopa4

|esopa

|eiopay




A NATIONAL SPACE POLICY: VIEWS FROM THE EARTH OBSERVATION COMMUNITY

000°000°01$ ek Jad sawin 9auy) 1o 201m) A1aBew syred jo sjoym ajdwexa

YBIH -000°000°1L$  4oj JuowaSeuew sred 10y pasn AjSuiseasdur st Suisuas joway

eljensny syied VHMId VHMId |eiopaq 14

‘uonoipasd pue Surjjepow Jayyeam ojur sindut |[e jo juepodwi
150W By} se BuIsuDS ORI SANUIPI NOF DY SINIAINDE
000°000°001$ Uoueasal pasije1dads pue ‘walsAs Suiusem Iweuns) e ‘sadiAIs aew|D
- 000°000°01% uoneiAe pue aullew ‘sidSeurw 92IN0sal [einjeu pue sieonpoud pue Iayjeap) [euoneN
Arewnd Joy uonewuoyul sepiroid )| 1ayjeam pue dewip Jo
s)oadse [[e yim pauiaduod si AS0jo103)a1 Jo neaing ayy

Y3iH Wog ‘VHMIA VHMId [elopaq €l

“JUSUUOIIAUD
uelesIsNy 8y} 1oj suonnjos wi)-8uoj Jo Juawdojanap ay) ul pre 0}

000°000°01$ ‘sadA) uoneaBan jo uonnqLISIp pue JUIXS Y} INOCE UOHEeULIONI (SIAN) Wa)sAg uonewlou]

- 000°000°1$ a|qer|al pue ayep-o)-dn yum siadeuew pue| sapiaoid SIAN YL UoNeIa3aA [BUONEN
"adeospue| uelensny ay) ui sadA} uonye}a8aa uo uonewoyui
sapiroad wa)sAs uonewoyu] uoe}aSa aAneN Ayl

MO 44va ‘vHmid VHMId |Bdopad cl

'S90IN0SAI 19JeM UISEq O} UONE[aI Ul
s)ySu sarem Jo Buipes) Jnoge sajn. ‘uejd JuswaSeuew Ayjuijes pue
Ajifenb 1a1em e ‘uiseg ay) 10y SOWODINO [EJUSWLOIIAUS dsiwndo
01 ue|d Sulerem [BIUSWIUOIIAUD UB 4DV SIU) JOpUN PajIpaidde aq
0} a1e Aoy Ji yum A|dwod o) paau [jim suejd 82inosal Iajem djels
1ey) s)uawadinbal ‘sysii asoy) aSeurw o) saidajens pue ‘@ueyd ue|q uiseq VAaW VHMIA [e1opay LL
)LD SB YONS ‘S90IN0SAI JAJeM UISeg O) SYSLI JO UONEDINUIP]
{SISEQ 9|eUIBISNS B UO S3DINOSAI JAJEM UISEY WO} UXE) 3
Ued JBY) (J9JeMPUNOIS PUB IBJBM DBJINS Y10q) 19BM JO JUNOLEe
ay) uo sywi| sayidads oy JareAA By “Suliojiuow 3)i||d)es
pue punoiS-uo aAisuayaidwod uo saija1 ueld uiseg ay |

000°000°001$

wnipa!
PeW - 000°000°01$

‘se[je 901 eas ay) ‘uiddew

ejep oiydesdodo) A3ojo1oe|3 ate Buisuas ajowal duisn sease
Aoy ayes ajdoad Suideay pue juswaBeuew [ed13s180] ‘YoIeasal 213U9) BIR( dROIBIUY
Se UoNs suonouny 2102 1o} juepoduwl st 3| “pue|s| pieap pue uel[ensny ‘UoISIAI(]
eondIejuy Aj[erdadss ‘sease jowal Jnoge uonewoul duipnjoul 2112JBJUY UBIEASNY

‘wesSoad yoaeasas oyUIS d1dIR)UY SeIRIISNY W04y

Sunynsai eyep oynuans SuiSeuew Aypoey [euoneu e s1 HAVY

(uoisinig
onoJeuy
uelfelisny)
VHMId

000°000°001$

wnipa!
P -000°000°01$

VHMId |eopa4 oL

'salas awi 3|idwod 0y Ajjige sy sapiroid pue ‘uondadsul
poy 01 pasedwod uaym aAndSYD 150D Si )| “Sunopuow AJIIPJIA pue sjerosddy VHMIA VHMIA |esopa 6
doueldwod Aep-o}-Aep 10j [ednud si Suisuas ajoway

000°000°0L$

31
L - 000°000°L$

Jreds SwreN oroptod

A>uspuadap OF uvondrsaq s/A>ua8y

wesdoad [ejof, 1onpotd,/wer3ord ped1

N
N




A NATIONAL SPACE POLICY: VIEWS FROM THE EARTH OBSERVATION COMMUNITY

23

ysiH

wnipay

wnipay

wnipay

ysiH

YsiH

Ad>uspuadap O

000°000°01$
-000°000°L$

000'000°01$
- 000°000°1$

000000’ L$
- 000°001$

000°000°01$
- 000°000°L$

000'000°L$
- 000°001$

000°000°L$
-000°001$

oreds

wesSoad [ejo],

9)es woly siseq Ajrep e uo 3 jo Suriojyiuow
|euonesado moj[e 0} JUSIDIINS MOU SI 9OUBIDS L] *s)aSpnq 1ajem
9eds jeuorjeu pue [euoiSal 10y Suiojiuow uonendsuesjodeny

‘uonnjjod pue jySnoip 0y sa1oads pasaBuepua
woyy SurBues soway) [BIUSIUOIIAUD SI9A0D pue ‘Aiagew a)ijja)es
pue s)uaWNd0p ‘suonngisip saidads ‘sdew sapnjour pue sadINos

AUBLW WO UMBIP SI UOHBLILIOJU| "SUOISIDBP [EJUSUUOIIAUS IO}
95e( UONBLWIOJUI 9]ISSIDOE pUe B)eINdde ‘DAIsudyaIdwod e
Suideuew pue 3uidojanap Aq sawied)no [eJusWIUOLIAUD dA0idw
0} swire (NJY3) JM0OM]}3N UOIJeWIojU] S3DIN0SIY [LJUIIUOIIAUT

sisAjeue adueyd [ejuawuuoiiAud ‘Guiddew uonejadon
‘sisAjeue D1JuLIDS 10j ejep [en)xajuod sapiroad Suisuas Ijoway

'S]9SSE [BJUSLULOIIAUD JO UONBAISSUOD SAIDSYS pUe asn
9|qeureIsns alow 0} Sulpea| ‘SUOISIDAP JUSLUSSEURL [BJUSWUUOIIAUD
pawuojul aiow poddns pue sssuaieme asies 0) JSPIO Ul ‘SIxew
-uois1ap pue d1jgnd sy} 0} SANSS! [BJUSLULIOIIAUS UO UOIEUWLIOUI
|nyasn pue Jueasjas apiaoid 0y st spoday sy Jo asodind urew ay |
'SOLI0)1LIB) [BUIAIXD S I[eA)SNy pue seas SUIpunoLIns 4uaunuod
uel[ensny ay) 1o} saunssaid pue spuai ‘suonipuod aSejlay pue
[BIUSWIUOLIAUS JNOe uonewojul apiroid spodas Juawuosaug ay)
JO 911 SUnUNOJDY puUE UOHEWLIOJU] [EJUSWUOIIAUT [EUOIJEN

"awiy [eas ur sSutusem jweuns) pue ‘AydesBodo) ondsejuy
‘3511 [9A9]-eaS JO UoNEeAIaSqo ‘sydiay ueado ‘spySiay pue
apnjife Jo sjudwinseaw djeindde sapiroad Anawipe jR)es

SWa)SAS00D [B)SB0D

uo syuawdo|aasp ainonUseyul [eISeod Jo sjoedul ‘SuBLISSaSSE
Atepunoq ‘syuawissasse Ajijenb Jajem ‘suonouny walsAsodd
‘A8ojoydiowoad ‘@imponus ol ‘spoedwil Js)sesip 1o) JuawdSeueu
3931 u1 38esn Suiseasnur Surures si Suisuas sjowdy

uondrnsag

(Vavaim
aouel|ly Jawdoppraq pue NOg ‘OISO YHMIA eopay
J0J4easay| UOIRWLIOJU| J9TRAN

95 J9leAN pue

JUBWILOIIAUT B]qRUIRISNS (NI¥3) YHMIA VYHMIA |elopaq
vorsina eIopa
1snuaids Sursiaedng VHMIA VHMIA |elopaq
(3OS) WwdwWwuoIIAUg JO B1elS soe1s ‘VHMIA VHMIA |eiopad
Anawin|y 9y |ee wod 33500 elopa
Jowin|y 9l[[9)es Vo ‘avy VHMIA |eJopag
dW31Jo9y

! eljedsn

(VWYOd) ®l| A4 VAWNED VHMIA |esopa4

10} [9poyy asaydsouny
Uead() dANDIPald

swe orontod
N S/AouUd8y s
1onpoid/uersord pea1

0c

61

81l

L1

91

Sl




VIEWS FROM THE EARTH OBSERVATION COMMUNITY

A NATIONAL SPACE POLICY

e ooo@oo @:w
: - 000°000°L$
iy 000 o\oo\o\;
- 000°000°1$
3, 000000°L$
HetH - 000001$
000°000°01$

S
UstH - 000°000°1$
3 000'000°01$
SRl - 000'000°L$

oreds
wes3oad [ejof,

A>uspuadap OF

(OVAsy3 8-9) sioupred [euoneussiul

Aq papiaoid si Suipuny JuaLind JO 9,06< ‘SPIEPUE]S [BUOIEU(I)UI)
pajejal pue spnpoid uonewlojur 9dus12s038 o1gnd () ‘Ajiqeded
uoneiqi[ed snoledIA alaydsiwsy uisyinos Sulysijeiss (1) 1oy
el[ensny 3uisn ae sjusawliedap JUSWILISAOS d)e)S/uel|elisny
3uneioqe||0d pue OY|SD ‘(Auewian) 74D pue (uede() Dvasyl
Y)IM 3S0Y) Se yons sjudwdaiSe [euoijeuld)ul JI3pun paldano)

‘sweldoud 90uaIds djewl|d pue Jayjeam ‘asaydsowye

JO Jaquinu e pue ‘(SSIDDY) J01e[nWiIS WalsAg yyeg pue ajewl|d)
Ayunwiwo)) uerjensny ay) 1oy dqisuodsal si 3] ‘ASoj0103)oW
10 neaing ay) pue QYIS Udamjaq diysiauysed e st YDMYD

‘Aijenb j1os SuiBueyo oy anp [enusjod
uononpodd ur 1ys e duisned si AJIANDe [ein)ndLide aIaym 10319p
ued 8uisuas ajoway "9[eds [euoidas 0} yoopped woiy uononpoid

jeanynouiSe uo AjiAnoe uewny jo 1oedwi ay) Suissasse 0) payins
|[om way) unjew uonewsojul uonnjosal 1ydiy apiroid 1OJS
pUE JESPUBT UO SIOSUSS “PaysI|qeIsa ||am usaq sey uononpoud
douo Bunewnss Joj uonewIojul PAALIDP—aI|[A1ES "Bale Peo.q B
ssosoe uoneladan Jo uonenea [eiodwsa) pue [eneds Jo Juaissasse
pue ‘swaysAs adeospue) jo |esiesdde ajeas—odie| 1oy aAndYe

aue swiojpe|d ay1j|91es *|aA3] [euoiSai o) 3danos juiod woiy
$3]eds JO AUkl B 1I9A0 PEW 3 UED SSEWIOI] JO JUIWIAINSEI

"BI[BASNY SS0U0B AJUNWWOD WR)SASOI

Je1nsald) ayy jo Ajigeded ayy usyiduans pue yoseasal oy spasu
aininy Ajuapi 0} pue ‘ejep [eUONBAISSGO painsse Alijenb o)
SI9UDIeasal 10 ‘sueaw d1u01}dad Aq Suipn|our ‘sseode paroiduwl
d)e)1|108) 0) ‘Aj[euoijeu uoljesadood pue uoleIoqe||0d YoIeasal
98eIN0OUD pUB UOINBWLIOJUI [BUOIIBAISSGO [BUOIEU S)EUIPIO0D
0) Y2Ieasal wa)sAs0da [e11)sa143) 10} yiom)au e apiroid

M (NYIL) JMOMIIN Yd1easay Swd)sAs0d] [er)salid] ay|

“BAIDQUED) Ul 91)USD) SIUE||IDAING [BUOITEN

SWO0ISND) 8y} BIA PajelI[IDR) 9 UBD JJRIDIIR 9DUR||IDAINS WO}
sainid pue ejep jo uoissiwsuel) ‘sanijiqeded A3ojouyoa) ayijjares
UMO 119} 9ABY 10U Op $91DUIGE JUSI|D DI9YAA "DNISAI dULIBW pue
9DUE|[1I9AINS ‘suonedIuNWWod 1oy ASojouyda) ayijjres skojdwa
3DIAIAS UO1JI3)0lJ I9PIOg pue SWojsn) uelfensny ay |

uondrsag

swel3oid a([eres Suidew|
jenoadsiadAp [euoneusaiu|

(IDMVD) Yoieasay arewl|d
pue Iay1eapA 10) 21UdD)

Surioyuopy ssewolig

N¥71 JoroDsny

uon2910.4 lapiog

SweN

1PNpoId/urer3ord

VD ‘shanins
[eo180]028
9BIS ‘OYISD

ysia ‘vHmida
‘Wog ‘OdISD

2a¥D ‘OYISD

VYHMId
‘NYIL‘0¥ISD

Sddov

s/Aoua8y

adsha

dsiia

dasia

ovida

oropaod
peo1

|eiopaq

[esopa4

|esopa4

[e1opay

|eiopa4

S¢

144

€C

[44




A NATIONAL SPACE POLICY: VIEWS FROM THE EARTH OBSERVATION COMMUNITY

"AJISa3ul WeYsAsoda

pue Ajijenb sayem jo Juswissasse ay) Joj SI0JedIpUl pue Spoylaw

paaide dojanap pue Ajijenb sajem |e)SE0D JO MIIAIDAO [BUOIRU
© ys1|qe1sa 0) pajidwod pue pasinboe ale ejep [BIUSWUOIIAUS Sutio)luoW [eIse0) VD 13¥a |esopay 0¢

mau “ejnoned uj ‘sAkemiajem |BJSE0D pue S9LIBNISS Uel[ensny

Jo Juawadeuew aAndayd 1oddns 0) IdIApe pue uorewioyul

sapiroad )o3foid JuswaSeueyy pue Yoaeasay [ejseo) Yy

000°000°1$

Hnpaw -000°001$

(431SV pue dewAH "8-9) swaisAs
Su1suas 2)0Wal JO UOEIBUSS MAU B WOI) JUSUIIUOD UBI|BASNY
ay Jo sppnpoud 9oua1ds098 aannadwodaid ajqissedde-o1gnd
MaU d)eIauad 0) SA9AINS09S B)eIS/URI[RASNY YLIM SUINIOM SI vD ‘Ansnpuj
WWAED 10)03s $90In0say UeleAsny ay) 0} anjea jo saidojouyoa) (INWAED) Suiddepy ST
|endadsiadAy SuiB30| 2100 |jp pue Suisuas sjowal Jo uonesauasd |elRUIN A€ 10} (30D) unInd ‘VAAN ¥sia |esopa4 6T
mau e woyy spnpoid uiddew jessuiw ¢ 9qissadde Apijgnd 90US[|99X] JO aNUID) VA ‘adoogny ‘OsSH
Jant[ap ey sanjigeded pjing o1 st WA ED JO Wie urew ay| 'VMSD ‘OdISO
"O¥ISD pue Ansnpul ‘sjuswiiedap JuswiuIdA0g “YAAN ‘(30D Yy 0}
sI9Uj0 Aq painqriuod €4 A1ons 1oy |§ sapiroid) Judwuianod ym
ay} Aq pajioddns s1 303 WIWAED 1834 aAY 3Y3 ‘OYISD Aq pat

000°000°01$

wnipa
Pow - 000°000°L$

‘wiey ay) uo doaayy 0} sannuenb 300)s9A1|

pue paay aje|nojed djay ued yoiym syoopped jo sajes yimois

ainysed Suiyewinss ul asn 1oy 9|GePEOJUMOP OS|e S| Blep APRaAA

000°000°01$ "SaWeu umo) pue peou se yons siake| dew Suisn Aq syoopped
- 000°000°1$ 1194} 0} UI-WOO0Z pue ajediAeu UeD SIaWe] "uoseas uimols ay)
Suunp yimosd ainjsed Jo alel SY) S1BWISS 0) PAsN UAY) SI Blep ay |

‘saanysed jo asuodsai paselyul ayy Su1od||0 Aep B 901M) YLIed 9y}

QIO $9)1||2)eS |00} JudwdSeuew wiey e s1 dedg wouy sainyseq

(YM)
aoedg wouy sainised DYDYV (VM) ASIA |elopaq 8¢
apedpueT ‘0YISD

Y31

Suuoyuow pue uondipaid Suiyoes|q [e10d 10} pasn

aq os|e Aew ABojouyda) 8y “awl J9AO Sa3UeYD pue shjes Jejiqey
0} Sunejas saunseaw Sunye) pue ‘suoidai [else0d pue ueado Jo SuLIo)IUOW IN0J0D) UBIdO

SoU0Z Gululep JO Aem dAD9YS UE 9 ued ainjesadwa) pue INojod

UB320 Y3n0l1y) $324N0sai sutiew Jo Suniojiuow eare sgre]

VHM3IA ‘SWIV
‘SOWI ‘O¥ISD

000°000°L$

31
e - 000°001$

dsia [Elop=q LT

"2|eds a81e| e yons
000°000°01$ J9A0 S9NIUNWIWOD J9d1 Ul ddueyd jo p1odal [ejodwa) snonunuod (dW1T) weidoiy
- 000°000°1$ 1598U0] 2y} sjuasaidal siy| ‘g6l duls A[fenuue Jo3y JaLieg Surioyuopy wigl Suo
Jea1D) Y} Ul SJ334 JO yjjeay Ay} Suikanins udaq sey dWi1

wnipay SWIV asna |eiopag 9¢

oreds swe orjopzod
I uondrnsag 5 s/Aoud8y HoRs:
wesdoad [e10], 1PNPoId/werdord ped1

Ad>udpuadap O




A NATIONAL SPACE POLICY: VIEWS FROM THE EARTH OBSERVATION COMMUNITY

‘A|Jeuoneulaiul pue A|jesnsawop
000°000°01$ soniunjioddo asay) s)edjiewW eI[e]SNYy 9DUAIDSOAN) 1SaIAUI youreasay Sundadsoly
- 000°000°L$  uonesodxa Jo aq Aew jey) enuajod [esaulW MU Jo seale Ajnuapl Jesauly aAnnadwod-alg
0} saduir0ad [eidUIW S IRIISNY JO SASAINS D1JIJUIIDSOID)

Mo OdISD VD 134d [ERRS S€

‘so|dwes paq
000°000°001$ ©as O sisAjeue |ed1wayo0ad ay 0 suonedijdde Suisuas ajowal EH=CTEN]
- 000°000°01$ JO Juawssasse ay) wouy uiues ‘a8edaas uoquedoipAy feinjeu pue a8ealdy WNajonad
10 u01123)3p 3y} 10j sanbiuyda) pue sjoo} jo Juawdojaraqg

Mo VO 134d |eiopag 149

sdew o1ydes3odo) ayep o) dn ayeaid o) pue
000°000°01$ ‘sainyea; o1ydesBodoy ur a8ueyd 10a19p 0) pasn si AiaSew| ‘(a)eds Suiddeyy
- 000°000°L$ Jeyuaunuod) sease afie| JoAo Ajjenuue ises| Je paimded ‘sadew o1ydeidodo) jeuonen
ajdres uo paseq Suiddew [euonesado sjeds-peoiq [euoneN

AL IEENAY sajeIs VD 134d [ER e €€

'SUOISIDap Juawadeueyy

901N0say [eINeN Ul pre pue juswadeuew Aduabiows ‘Buniodal
|EJUSLIUOIIAUD puUe UOo1}D3)ap a3ueyd 10j BUl[aseq piepue)s
Jeuoneu e ajeyijioe) pue poddns o) pue ‘9|eds [eD0| pue [euoidal
‘[eUOI}eU B JB JX3)UOD [BDLIOISIY B Ul Sa8UBYD pUe SNJe)S JI9A0D
pue| juaund Suioe|d waysAs Suiddew sjureudp jeuoneu e
sapiroad erjenysny 3duaiso0an je Suiddew 19100-puey

Suiddeyy
19A0D) pueT [euoneN

000°000°L$

! elopa.
- 000°001$ S¥d 'vD 13¥d |elopaq 49

Y3iH

*SONss| paje|a Alepunog awnLew uo JyJOS ysnoiy)

SOLIUNOD) PUB|S| D1IDJ O} ADIAPE ‘SL0J paje|nday A1indag jo

uoniuyap sy uo A1Ndag podsuel] Jo 31O ay) 03 poddns

‘uondipsun( swnuew ueljensny syl ut Ajioyine Aloye|ndas yum

$910USBY JUBWILLIBAON) 1sIsse 0) ejep [endip pue suondiosap

000°000°1$ Arepunoq uspum ‘sdew jo uoisiroid Suipnjour aoiape doy-pe
- 000°001$ o1y10ads Jo uoisirold {(SISNY) WalsAS uonewuoyu| [eneds autieyy
uelrjensny ayy Jejnonted ur ‘SwaisAs uonewIojul paseq-gam Jo

JUSWSDUBYUS PUB UOKEASIUIWPE SIAJOAUL Os[e J0afoid By eag

Ay} Jo MeT By} JO S10adse J1j13UDIDS0DS UO SASIAPE PuE ‘SaLiepuUNO|

SANEBASIUILUPE JO UOHIULSP Y} UO SISIADE ‘SILIepunoq

Jwijiew [euoljeU SeleSNY sauldp Ja3foad ygweso sy

Y3iH VAWeSo] 1v4a ‘vo 134d [0k L€

I[eds SWEN

A>uspuadap O0F

wesdoad [ejof, 1PNpoId/werdord




A NATIONAL SPACE POLICY: VIEWS FROM THE EARTH OBSERVATION COMMUNITY

27

Y3iH

ysiH

YsiH

ysiH

MO

ysiH

Ad>uspuadap O

000°000°01$
- 000°000°L$

000°000°L$
-000°001$

000°000°01$
-000°000°L$

000°000°L$
-000°001$

000°001$ uey) ss97

000°000°1$
-000°001$

9reds

wesdoad g10],

‘pung Ajijigepiogy SuisnoH yyeamuowio))

ay} Jepun papuny "9poy) SuisnoH ASN ay3 Jopun suoneorjdde
yuawdojanap Buisnoy [enuapisal jo Suissadoid pus-0)-pua
pue auljuo ay) 1oy wiope|d pajeidajur ‘paseys e Sunensuowsp
pue Suidojaasp uo passndoy st HHI ay] *Suluuelg-3

JSNp pue all} 419A0dPUNO0I paALIdP SIAOW
pue ‘suonejs Surioyiuow paly Suisn eljelisny UIBYINOS SSOIde
‘snp uo Suisndoy ‘sjososde siopuow weiSoid ydsyepmisng ay L

“wiay) pasu oym asouy) 0} sonpoid paaLiap pue ejep

uoNeA3|? [B)ISIP JO d3UeI APIM B 0) 559008 dplAoId pue suonda||0d
ejep a1nny pue Sunsixe ul juswisaAul asiwndo o) st wie sy
"Pageas pue wiojpue| serfensny 3uiqLasap (SWid) S|opow
uoneasd [endip se yons s)onpoid paALISp pue elep UONBAS|S JO
Aijenb ay asealdur 0) pasn aq Ued Jey) JI0Mael) SANRIOR[|0d
e s| (J@IN) diomawel ejeq UoneAd[ [euoneN Yy

JuswageUELW pUB UOND)RP ILYsng “uawaeurw JUSWYDIED
‘Buiddew ‘Suniopuow asn puej 10y pasn A1a8ewn i )es

‘[oA9] POYasnoy 0} salepunog
[e10)09}2 Suioyiuow pue Sulysi|geIss J10j UoISSIUWO)) 2103033
ueljes}sny a3y} 0} ejep [enudssa sapiroid A1aSewn ajpayes

‘wasAs Suiddew paseg-gom e Suisn sdew pajeaid-A|[ediweuip o)
pappe pue pauanb aq ued ejep ay) ‘asey) wolq "aseqejep [eneds e
0JUl pay a1k Ady) a1ayMm eaIaque)) 0} s3ulidg 9d1]y wouy paniwsues)
puE 1) 13} [[BWS B 0) PAJOBAXS PUE palyuap! ale ainjesadwa)
Y31y yo suoneooq s3uuds a01)y 1e Ajjioe uonisinboy ejeq

S, I[11SNY/ 9DUSIDS0aD) AQ PaAIadal si ejep ay| Aep e 20O Jsea|

e ‘apim Wy 0geg Yred e ul elep Sundsjjod yue3 ayl 2o yoiym
Sa)1][91es wWoly elep surelqo [punuas Auadoid pue saniunwiwod

0] st [enuajod e si a1ay) aI9yM SUONEIO] Bu1y AJUSpI O} SIasN
SMO|[e YPIYM ‘wid)sAs Suriojuow d1YSNq [eUOIBY B SI [dUIJUIS

1IPNPoId/WwerSord

SUOIJBID0SSY
sauys
JUBWIUIBAOD) MSN
|e207 % Sutuueld
Jo Juawiedag

(OH3) 1051d
9poD) SuIsnoH 21u0Nd3|]

Yyarenmisndg MDD3d MSN

uljlepo

20epNg pue Wid JIZNY DIZNY

Aoyiny
pue pue Suiuueld [y V1410V 1oV
WC_QQEZ |el01o9(3 O3V I®Wd
sjodsjop [aunuag VD 13¥a

oure
N s/Aoud8y

uonaipsun(

uondipsun(

uonaipsun(

uonoaipsun(

|esopa4

|esapay

(014

6¢

8¢

LE

9¢




A NATIONAL SPACE POLICY: VIEWS FROM THE EARTH OBSERVATION COMMUNITY

ysiH

YysiH

Y3iH

Y34

Y3iH

ysiH

Y3iH

A>uspuadap O0F

000°000°0L$
- 000°000°L$

000001$ uey) sso]

000°000°L$
-000°001$

000001$ uey) sso]

000'001$ ueyy ssa]

000°001$ uey sso]

000°000°1$
- 000°001$

oress
wesdoad [ejog,

‘pasn AjpAisuaixe ase AsaSew

91es Aq SuLI0)iUOW UOILIDSOA SULIDALI PUE JUBIYDIED) "SASN
|e1dyauUaq pareudisap pue swalsAsoda Juspuadap Jarempunold
1oddns 0y swa)sAs sarempunoid jo Ajjige ayy ur juswaroidwi

ue sI 219y} G107 AQ ‘SWISASOID SULIDALI JO UONIPUOD BY) Ul
JuawaAoidwl ue s1 a1y} G107 Aq :ale s)a8ie) asay] ueyempunold
pue s19ALI 10} S19d1e) apim-a)els spiemo) ssaaSoad uo Suniodas
pue Sunnseaw 10y 3|qisuodsai s 13)ep JO DO MSN YL

s}98Je) SuLIewW JusWIBeURW SBDIN0SAI [BINJeU AASN
jsutede Suinodas poddns o) pasmnbai ase sajewnsa jjAydosoyd

19JEM [BJUSLLILOIIAUD JO Judwageuew
anndepe Joj sap0)siy uonyepunui puejjom Suiddeyy

PSETISTENES

puUe UONBAISSCO PJal) Jo asn ay) uiAjoaul (939 Aljenb iajem ‘eune)
‘e10]J) sAoAINs y3noay) pajas||od 1o (939 asn pue| ‘uonejndod
‘]ewW!|d ‘9INua]) S9DINOS BIep d|qe|IeAR WOl pajesauad aq Aew
ejep AIOJUSAU| "Bale JUSLLISSEUBLW B Ul SPUB[IdM UO UOIjewIoyul
pasipiepue)s Jo 3sN0Ya.I0)s © si A10JuUdAU] pue[IdM pueju] 3y L

‘Suijjopow aduefeq JaleM % D1jNeIPAY JusWYdIed 0} sindul se
(3aD) swasAs023 juepuadap 1ayempunois eyseod yo Suiddeyy

9IBM JO 92O MSN 24}
Aq uajepapun (sjpAs| uonedidsuenodens 89) Suljjepow d1jneIpAy
pue Suiddew uoiyeso] wasAs0da yuepuadap 1ayempunoin

Surjjapow auiy % duiddew uoneia8an Suipniour sweidoid

O AJoLieA e Ul se pasn A|3uisealdoul si (1epi Wolj) paALIap
2injonujs uoielada * UONEAS|d 90€JINS PUNoJ3 Jo ash axew
yorym swesdoid ale JuswaSeuew 321N0SI 13Jem pue puejII

uondrsag

sjuaWIydIeD)
2y} JO )e)S :3ULIoJIUOW

uonenjeaj pue Sunioday
SuriojuoOW auLep

SPUE[I9AN MSN IUOD)|
10} S9LI0ISIH uonepunu|
puepapn Suiddepy

Sunojiuow pue
A10JusAUl pueoMm pue|ul

Suiddeyy 300 [e1seo)
pue Ajijend) Jerempunoln

Qoueleq
191e AN (3JAD) SWasAs00]
Juapuada Jarempunosn)

Surddew jeinpnns
uonea8an pue uoneAs|q

SwreN
1PNpoId/wessord

MOO

MDDId

MDDId

MDD031d

MDD3d

MDD31d

MDD3d

s/A>ua8y

peo1

MSN

MSN

MSN

MSN

MSN

MSN

MSN

oropxod

uonaipsun(

uonaipsun(

uonoIpsLN(

uonaipstn(

uonodipsun(

uondIpsLN(

uondIpsLn(

14

VA4

9t

14

144

194

44




A NATIONAL SPACE POLICY: VIEWS FROM THE EARTH OBSERVATION COMMUNITY

, ’ JO SUOISIAI(] UIR)SET pue [enua)) ay) o) A1aewr auioqire
g 000°000°01$ MSN JO SUOISING Jpne 1) o Hsuloqi! sosoding
ySiy A SOV pue AASN JO UOISIAI(] UISISOAN 9Y) 10j A1o8ewr ayijjares sasijnn RN VA1 MSN uonoipsunf $G
000°000°L$ weisSoud siy] ‘sasodind uonenyea uonyexey 10y A1aewn Suisn : } Honen]
'MSN j0
, SUOISIAI(] UI9)SB] pue [eljud)) ay) 1oy A1adew aulogiie pue
- 000°000°01$ 1SIAIQ 5 [ >u ms } ! G _M m>>mz weioiy
PO Do JO UOISIAI(] WIBISIAN 93 10} A1o8ewr ayijjeres sastjnn wesoid siy| VA1 MSN uondIpsLn( €S
- 000°000°L$ . Surddeyy o1ydesSodoj
(1as) 1smpnasesu] ejec] [eneds jo adAy siy) 10y AASN JO 21815
2y} Jo syuawalinbas ay) 19sw 0) sainyedy oydesSodoy Suiddeyy
‘S}MESS pue
, SNHAY ‘SIAOW m:__o,s_uc_ SJUSLUNSUL D}1|[9}BS [LIUSLUUOIIAUD Ajewouy 1yS1oH pue , .
ydiy 000°001$ uey} sso7 JO JSqUINU B WOJJ BIEP SDAI9DAI Jey) OY|SD woly sjonpoid ueado imeindisl 9opLnC oo Ansnpuj/AmdD3a MSN uondIpsLN{ 49
paALIdp al|[ales Jayo Jo a8uel e pue ‘sponpoad dinjesadwdy SIMEISAWRL 9IBHINS BS3
d0eyINS BIS 0) $sadde sapiroid A1ojeroqe sonnespAy Ajuey
'sje)iqey ure|dpooj) aleaul|ap pue seniuNWWOoD uoneada dew
juswogeueyy X
y8iH 000°001$ ueyy sso7  ‘Buipoojs pue SAempoo|j suiwIS}ap 0} Pash si eje(] JudwaSeuew ureldpoold rein MDD3Id MSN uonoIpsun( 1S
urejdpooyy feini Jo Juduodwod [euassa ue si uisuas AowY {EIpOOH Jedny
‘weiSold SuLI0JIUO UONEIISSA UONN|OSAY
-ySiH MSN ay1 03 seyoeoudde tejiwis sasn weidoid sy “spoyow (SIVIS
000°000°01$ paisa) pue padojaaap Ajjesnuaids duisn AA\GN Ut uliea)d puej jo )
Y3tH - 000°000°1$ Jualxe paynuenbun Ajsnoiraid ayy uo Jodas 0) pue ‘uorye}adan MSN) weiBoid 3uiojuoi M203d MSN uonaIpsunf 0s
: uoneddap Apoopr MSN
Apoom J0 13100 [[e1aA0 3y} d)eSsaaul 0} Aieniul Surioyuow
uone)adan tofew e si (Jespue] $3 uonnjosal AeIPOW) SIVIS
"MSN JO suoiSai uIR)SaAA [e1uaD) ay)
pue sayuny ay) apnpoui senuoud Suiddew wus) poys “Buiddew
UOIIEJOSOA DAIFRU DPIM B1E]S 10} Pasn oOs|e si Aadewr siy|
L, 'sa18ojouyda) (S1D) wasAg uonewnojul orydes8oany pue Suisuas weidoid
000°000°001$
ySiH A DO ojowal Je-ayi-jo-ajels Suisn Suisseooud sendwod pue uonesyLea Sunioyuopy uoneia8on MODId MSN uonIpsun( 61
000°000°01$ plo1} BUIQWIOD JsAY ] “SPOYIdLW Pa)sa) pue padojanap Ajjedynuaios uonnjosay-ydiH MSN
8uisn 19A00 UMOID %,G INOge 0} a8ueyd JuXd UOoNEISSaA JO
Suntoda. pue Sunioyiuow ssjqeus pue weiSoid (yespuem)
SLV1S 9y} syuawdjdwod weiSoid uonnjosay-ySiy ayp

Jreds SwreN orfjopyod

Asudpuadop O uondrsag s/Aoua8y

wesdoad [g10], 1PNPoId/Wwerdord ped1




ysiH

Yy3iH

YsiH

YysiH

YsiH

wnipa

ysiH

000°000°01$
- 000°000°L$

000000°1$
-000°001$

000'000°L$
- 000°001$

000°000°L$
- 000°001$

000°001$ uey) ssa7

000°000°01$
-000°000°L$

000°000°L$
-000°001$

soll[|91es YV(IVY UIEMSD Wol) uonejadon
Apoom Jo ssewiolq punoiS-aroqe ainseaw o} [ednoesd mou si )|

‘wisAs Jodsioy yorepn puj oy

s1 s1y) Jo ajdwexs auQ ‘A10)1IS] 3Y) JO Seale puejul pue AUNoD)
JIND 8y} Jo sease d81e| Aiaa ay) ul Apenonied ‘quawaSeuew pue
JudWuIRU0D iyysnq ul 3joa [eiA e shejd A1a8ewn apjores

"AI0}LIS] UIDYHON] 9} Ul JusWaSeULW 92IN0Sal
jeinjeu Suriopuow jo suedaw Asewrid ay) si Suisuas jowdYy

'SUONBAIDSCO JySIu pue Aep se

||oM Se 1ayjeam-||e 10} UYDJBAA POO|4 pue ‘O3 paseljul pue [edndo
Sunuawsaddns 10} yoyepn ai1ysng ‘UoNBWIORP PUNOI3 DIWSIAS-0
Sunoajap 1o} yoyepn enbyries ‘uononisuod punotdispun pue
UONDBIIXD 19JeMPUNOI3 0] dNP dDUBPISNS UeCUN Sulio)iuow

10} yorepn A0 ‘eduspisqns aulw Suiddew 1oj yoyepp aulpy se
yons sajnpow uonedijdde pajadie) Jo 98uel e sopn|dul YdJRAA
Jepey euryD) pue uede( ‘(eua1oju] pue §OIN-2 ‘ys3 Suipnpour)
adoing woyy sapuagde yum diysisuried ur 0F sepes sjowosd

0} weiSoid uonesuUOWIP Yd1eIs € Si YdJep Jepey

-8unind puejssess Jo eale ayy ul sa1e3ul ejnonued Jo xapul

ay) saxew Jey) uonedijdde sane| siyy si1j "a8eys [ed18ojouayd pue
y[eay uonejadaA ‘ssewolq se yons uonea8an Jo sonsLsjorIeyd
snoltea dew 0} pasn uaaq sey JACN @Y J9A0D pue JUU0d
|1Aydosojyo uoneadan 0} aAnIsUSS SI Jey) (IACN) Xapu| uonelaSan
90UDIRYI(] PASI[BWION By} SI 9S9Y) JO UOWILIOD JSOW dY |
‘uone}asan ay) Jo saineay oiy1dads Jy3iySiy o) spueq yiSuajrem
JO UOIRUIQUIOD B SN SADIPUI 959y *UORIPUOD UOI)e}ITIA
Amuenb o) pasn aq Aew sadipur uoye)aSan paaLIdp AjA)es

siodeuew pue| ainua)|
p|OyaseaT Joj UOISIAIC UIISIAN Ul 3Je)sg umod) ay) SuiSeuepy

“sa)1|[93es SUnIqIO YWON

ay) woly elep (DyD) 98.I9A0D) B3y [BO|D) UONN|0S3I Paonpal
Ay} uo paseq sajewnsa [eqo|S seonpolid (YYON) uonensiuiwpy
ouaydsow)y pue dlueuead( [euoneN ayj “ssans juejd jo0s)9p
pue ‘o8eaioe doid ajewise 4aA0d puej Ayisse|d 0) pasn AjPpim
ud33q dAeY SADIPUI UOKLIISIA PIALIDP A[[)es Jo ASues y

Surioyuow sseworg

ealy JuswaSeueyy ali4
pueT Wayuly pue syled
jeuoneN :Suiddew auy

Sunojiuow puejaBuey

yorepn Jepey

JUBLUSSISSE
Sunno spuessen

aoueljdwo) pue
SuLI0)IUOW SpUBT UIBISIAN

pue|ssein
— Buuioyiuop uonee8an

Wd3d

1IN saiysng

VIIN ‘SITLN

MSNN
/ YW1/ 1SD¥D

2dD 44

VWA

MDDId

aio

1IN

1IN

N
PIO DN MSN

JIA/ MSN

MSN

MSN

uonaIpsLn(

uonaipsun(

uonaipsun(

uopaIpsn(

uonaIpsun(

uonaipsun(

uonaipsun(

19

09

69

89

LS

A NATIONAL SPACE POLICY: VIEWS FROM THE EARTH OBSERVATION COMMUNITY

Jreds SweN ey oropxod

1PNPoIJ/Wer3oid (= |

A>uspuadap O0F

uondrsag
wesSoad [er10],




A NATIONAL SPACE POLICY: VIEWS FROM THE EARTH OBSERVATION COMMUNITY

31

ysiH

wnIpaw

ysiH

ysiH

ysiH

YysiH

Aduapuadop O

000°000°01L$
- 000°000°L$

000°000°01$
- 000°000°1L$

000°000°0L$
- 000°000°L$

000°000°01$
- 000°000°L$

000'000°01$
- 000°000°L$

000'000°L$
- 000°001$

9reds

wesdoad g10],

‘Seale 9s9y) aleIpawal

pue 1ojiuow 0} Juenodwi are Guisuas ajowas pue AaSeuw

o

a)es "AJISIaAIPOI| JO SSO| B pasned aAey pue ‘saiuadold
0s pue A3o]oipAy passije Apuediiudis aAey Jey) swa)sAs

Jean)no1Se JO JUSWUOIIAUL Uel[elISNY 3y} uo uonisodwil ay)

pue quawaSeuew pue| o) yoeoidde o119 pue |eL) e woly
palnsal aney swajqoid asay) ‘A|jesauan) “eipesysny [euoias pue
[eanu jo sease adie| ui )sisiad swajqoid uonepeiSap pue

‘ue|d JusawaGeuew uoneadan Auadoid

e Guidojanap oy Ajrejnonued ‘uoneladan tead oy uonedidde ue jo
uonesedaid ayy 0y [e1oNId uonewlojul apiroid Aay Swa)sAsoda
[euoi3al se uoIjL}aSIA JueUWAI JO SNJE)S UOIJPAIISUOD

pue Jud)xa 3y} 3qudsap sdew wI)sAs0dd [euoiSay

“Ja11ea 10 sieak aaly ul payepdn aq 0} si ejep
auljaseq ay] ‘uoije}aSan uenedu Jo JUIIX3 AY) pue UOISOID
Ajn8 ‘asn puej asud)deIRYd 0) SUlIoUOK JudWYDdIR) JAJY

onpoud duiddew spuepam

[euty ay Jo 1aAe| Apoq| Jajem ay) WIOj O] SDIINOS BIeP IBYI0 YIIM
paulqwod ‘A1e8ewi a)1j[a1es duisn paje|dwod usaq pue|susan)
10j Suiddew Apoq 1a1em ayj| “aseqelep AI0JUSAUI SPUB|IOM B

10 Jawdojanap ay Suiajoaur 1afoid saSie| e jo yied os|e si )
‘Bupyew-uoisidap Juawadeuew uoddns pue suonoe yuswaeuew
Jo uonejuswadwi ay) apINg ued Jey) [1BIAP JO [9AS] pUE B[S ©
1e paddew ‘spuepjom yo a8esan0d aaisuayaidwod e sapiroad
123f0.d uoneoisse)) pue Suiddepy puejjapy puejsuaand ayy

sojoyd [eliae pue ‘saewi a)i|[a1es ‘saseqelep

9|qe[IeAR JO 2SN 1S9q B} SOYBW PUER ‘DjeINdde pue d|qel|a.l 1se)
s1 ASojopoylaw ay] “(WNTY) Uonednisse|D) Juswadeury pue
a5 pueT ueljensny ayy 0} Suipiodoe pawopad st Suiddew
(dWN10) weiSoid Sunopuoy 3sn pue] puejsuaand)

J9A0OPUNOIS UO UOBWIOJUI PIALIDP
9)I|[91eS UO paseq suoIsAP JudwaSeuew Juepioduw djew
ued yeys Suiuuerd pue Adgjod ‘sysijeso)sed ‘s1aSeuew pueq

uondrnsag

juswissasse ainsodxa |10S

Suiddew
w9)sAs00a [euoiday

(WD¥)
SuLIo)IUOW JusWIYDIED) Joay

uoneoyisse|D pue Surddew
pueIapA pue|susan)

weldoud asn-pue| JIWNT1O

MCCOH_COCL J9A0DOpUNOID

SureN
1PNpoId/werSord

Wy3d

W¥3d

Wd3id

Wd3id

Wd3id

Wd3id

aio

aio

aio

aio

aido

aio

uonIpsun(

uonaipsun(

uonaipsun(

uonaipsun(

uonaIpsun(

uondIpsHn(

£9

99

59

9

€9

9




A NATIONAL SPACE POLICY: VIEWS FROM THE EARTH OBSERVATION COMMUNITY

ysiH

wnipa

wnIpa

Y3iH

Mo

ysiH

KAouvapuadop 0F

000°001$ ueyy ssa]

000°001$ ueyy ssa]

000°000°L$
- 000°001$

000'000°01$
- 000°000°L$

000°000°L$
- 000°001$

000°000°001L$
-000°000°01$

oreds

wesdoad [ejof,

‘saumsed pajeSiul Jo |3 ay) [ppouw 0} 9jeds yoopped
[eNpIAIpUL B} J PAUIQLIOD dJE BIep [BUWLIDY) PUB XOpUl UOIJE}o8aA
pasuas Ajpjowa. sainysed pajeSiui jo uonesidsuesjodeny

“YI3UD|-9ABM 1DUNSIP 1B 9DBLNS LIES BU) WO} PAIS[J2I pUB PaNIWLD
uoneipel ay) ainseawu swiope|d JaY)o Jo Sa)I|[91es UONBAIDSO YLed
pJeoq uo $10suas “sa|eds adedspue| Je spedw aiy SuiAinuenb

pue Suiddew 10y poyjaw ednoesd jsow ay) s1 Suisuds Ijowy

'saimes) Jo uoneyaidiaiul pue ainyded

10} ‘D|qe|IEAR 219yMm ‘pasn aq Aew A1a8ewr a)ijje)es uonn|osal
y3iH "a|qissod asaym pasn aue sydesdojoyd jusdas Jsow ay| “owi
Suiddew uoneadan jo yyiy auo o) sapenb auo AjRyewixoidde

104 Bununoooe suo8A|jod aanejuasaidal jo UOREDLIDA plal

UM poyiawu uonoa|jod elep Arewnid ayy si (d) uoneyaidiayul
siydesSojoyd [eriay ‘(dWWAL) weiSoiq Sunojuow pue
Suiddeyy uone)a8ap ueluewsej ay) Aq pasnpoad sem DIASYIL

90oUBIeI|D U0 paseq 1oau0oul sem duiddew uonejoSan

ApOOM B1aym PaIJIIUPI YIOM UONEDHLIBA 00T PUB $661 ‘0661
s1eak ay) 4oy suoidas jeanynoude ay) ul ejep Surddew uoneadon
aAneu Apoom 3unsixa s,Hiq pauaa 1afoid ay ‘uonejadon
aAneu Apoom Juasaidas 0) Sse|d U0 Papn|oul YIIYM SISSE[D UIADS
ojul A1aBew Jespue #00g WoJj J9A0D pue| JO UOIJedISse|d e
pajeasn Joafoad uondalag uoneadap aaneN apimajels ay |

'vS ur JuswaSeuew

[EIUSLIUOIIAUD pUe AJLIND3S Jd1em pajelSajul Ioj ajqen|eAul
‘AeLINyy JOAIY BY) JO UONDAS /S I1US By} JO I W09 ©
im ys ssoude sease Ajioud ySiy jo A1aSewn ayijayes pue
AydeiSojoyd [enae pasn 123foid eyeq auijaseg A1a8ew| ayy

sa1dojouyoa)

(S1D) waisAs uonewnoju) orydesBoany pue Suisuas sjowal e-ay)
-jo-91e)s Buisn Suissadold 1aIndwod pue UoNeDILIBA pal) BUIGIOD
spoyjaw 9say] ‘spoylaw pajsa) pue padofarap Ajjeoynuaios duisn
pue[susand) ul duuea|d pue| jo Jualxa paynuenbun Ajsnoiaid

ay) uo podal 0} pue ‘Uo1eIFZA APOOM JO 19A0D |[BISAO Y}
a1ednsaaul 0) aAneniul Sutiojuow uone}aSan Jofew e si SIv1S

uondrnsaq

Suijjepow
uonesidsuenodeny

19A0D
991} pue seale alyysng

DIASVL

uondaReq
uonedda 9AEN apIMalel§

19loid
eje( auijaseq A1adew|

(SLV1S) Apmis o011
pUB J9A0DPUET DPIMIBIS

sureN
1PNnposd/wersord

1dd DIA
3sa DIA
MIdd SVL
24TMd VS
24IMd VS
IARE[e aio

32

uonaIpsLn(

uonaipsLn(

uondipsun(

uonIpsun(

uonaipsun(

uonaipsun(

€L

L

0z

69

89




VIEWS FROM THE EARTH OBSERVATION COMMUNITY

A NATIONAL SPACE POLICY

33

000'000°1$

31
HotH - 000°001$
000000°L$

31
Kk - 000°001$
000°000°01$

winipo

POW - 000°000°1L$
gl 000'000°1$
el - 000°001$
3 000°000°1$
4oH -000°001$
] ooo\owo\;
- 000°001$
41 000'000°1$

-000°001$

A>uspuadap OF N

wrexSoad [erog,

'sioke| dew [njasn Jayjo pue ejep Suiuydi| ‘Appam pue Ajrep
pajepdn saew ssouusaid ‘£661 ouls sdew eare Juing ‘sjodsjoy
i1} BPN[DUL S}19SEIR(] "BI[BIISNY JDAO SAII) YSN| JO JudlaGeueW
ay ur djay oy uoneorjdde dew auijuo ue yym [auuosiad sadiAIRS
Aouaiawa sapiroid adiaIas dew yojeppalid ay] “Judwaeuew
3414 Jo Juduodwod juepiodwi ue si A1aSewn )jR)es

Suipuejsiopun pue juswageuew a1 I0j [B}IA I SIOULINDI0 pue
SaNISUAUI LING ‘SaLIEPUNO| i1y 9s10a.1d UO uonewIoju| ")e)sy
D3a 3y} uiynm susapyed aaiy jo suonedo| pue Suiddew sy

‘uoljewloul [eneds Jualind pue dANEILIOYINE leys A[PANDaYS
0} 9|qe sI Aduade yoea aInNsua 0) WI-d|7S JO Juawdojansp ay) ul
payeloqe||0d (siayio pue ajeSpueT ‘A80j0109)0N JO neaing "o'1)
siopiroid uonewlojur 2139)e43S YIIM UoRIOqe]|0D Ul AJlunwwod
Jawadeuew Aduadiawa yAA 3y syuapiour Suunp Suiyew
UOISIDAP JSISse 0} SAIAIRS (WI-dITS) JudwaSeueyy Louadiawy
wiiojje|d uoHeWIOU| puERT paleys 3y} 3sn yjejs jeuonesddQ

‘spoafoud uonensanbas uogieds uo podai pue Ajuenb Joyuow ‘uejd
0] s19uMo 129(0id 0} Jalsea 11 Bunjew e pauwre si YdIeAAUOCHED)
'spoafoud yuis uoqgied 152104 1oy Ajjeon1oads pausisap ‘sjooy
Sununodde uoqied suljuo jo ayns e Juidojaasp si ajeSpue

‘pja1A doud enusiod Jsedaloy 0) pue

‘sajel yymoud ainysed pue ppaiA doid ajewnsa o) ajeds yoopped
9dJe| 1B UONRWIOMUI SIY) SN UBD S|euolssajold Juawagdeuew

pue| pue siawe4 "yimois doud ul suoneLIEA SUILLIDNAP 0) [9A3)
ypopped Je pasn “saAN-YINOS S,eljeasny UIBISIAN SULIDA0D €661
90UIs SadeLI SSBWOI] JO DAIYDIR dAISUR)XD Ue pue sdew ajijjayes
0} ssad0e s[euolssajoid JuswaSeuew puej sapiroid aSewnSy

a8ejLay [eiNeU o) 49)eM puB e ues|d

10} UO AJ21 9M Jey) $955900.d [eINjRU DY) O] [BIA SI UOIIRIDZOA
aAIeU jo uoneladanal pue yijeay ay| *Suriojiuow uone}dSan
aAnjeu Jo Juauodwod [eruassa ue si Suisuas Ajoway

(8661 1YyoydeieeMe|[BN R 1|BAN)

AV3IYdS se paquosap poypaw e Suisn ‘AiaSewr ayjjares Suisn eyep
snsuad [edn)jndLide ay) ayedo||e Ajeneds 0) ssedoid pajewoine ue
y3nouy) pauiwialep a1am sasn pue| [ein)ndLIdy *afeds yoopped
0) [euo1Sa1 W04y PAI0JIUOW UII( Sy ISN-PUe| UBLIOJIIA

uondrsag

wei301d Yorepnally ajeSpue

pue wc_wmw_ﬁcm_ﬁ REN
yuawadeuew Aduadiow] vS34 ‘@eSpue
YoreANUOQIeD) ajedpue

VM JO MS — 28ewi8y ajeSpue]
SENERRNG g 350
asn puer 3sa 1da

SureN
s/A5ua8y
1PNPoIJ/urer3ord pea1

VM

VM

VM

VM

VM

JIA

JIA

oroptod

uonaipsLn(

uonaipsLn(

uondIpsLn(

uonaipsun(

uonaipsun(

uondIpsHN(

uonoipsun(

08

6/

8/

L/

9/

SL

124




A NATIONAL SPACE POLICY: VIEWS FROM THE EARTH OBSERVATION COMMUNITY
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