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Infroduction

Accurately calibrated multi-, hyper-, and ulira-speciral remote sensing
measurement systems are rapidly becoming the instruments of choice for
observing a wide variety of geophysical variables from ground-, aircraft-, and
satellite-based platforms. New data processing and analysis techniques are
emerging for the opfimum interpretation of resultant radiance measurements
obtained by these spectrometer systems, covering a spectral range from the
visible to the far infrared, to enable a wide range of research and operational
applications; geophysical applications include, for example, surface and cloud
property characterizations along with retfrievals of atmospheric state, dynamics,
and composition, all at high spatial resolution while simultaneously covering large
areas. Geophysical remote sensing data products from multi- to ultra-spectral
remote sensing systems promise to accelerate scientific research on
environmental processes, enable efficient monitoring of environmental variables,
and lead to improved predictive capability for such parameters and how they
respond to natural and anthropogenic external forcings. New and improved
technologies and techniques promise smaller and lighter next-generation sensor
systems for enhancing current and enabling new future measurement
capabilities.

The "Multispectral, Hyperspectral, and Ultraspectral Remote Sensing Technology,
Techniques and Applications V" conference was run within SPIE's Eighth
Intfernational Asia-Pacific Symposium on Remote Sensing of the Atmosphere,
Environment, and Space, held in Kyoto, Japan, 30 — 31 October, 2012. The
objective of this conference was to bring together the scientific, engineering, and
data user communities to provide an international forum for exchanging
information about the development, application of, and experimental results
from mulfi-, hyper- and ultra-spectral resolution remote sensing measurement
systems. Primary focus areas were associated with the design, development, and
implementation of, as well as analysis and usage of data from, such remote
sensing systems intended for environmental monitoring applications.  The
conference was very successful with approximately 55 oral and poster
presentations delivered from authors of diverse international aoffiliations (i.e.,
United States, Japan, China, South Korea, Thailand, South Africa, Taiwan, and
French Polynesia). The conference presentation structure was composed of five
oral and one poster sessions. Several of the oral presentations had different
aspects of their topical areas also covered in the poster session. The session
content addressed atmospheric and land remote sensing, other remote sensing
applications, sensor characterization and calibration, and future measurement
systems.

We would like to express our sincere appreciation tfo the program committee and
session chairs, to colleagues who participated in the conference, to the SPIE staff,
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and to all our hosts and meeting sponsors in Kyoto whose contributions were all
essential to the success of this conference.

Allen M. Larar
Makoto Suzuki
Hyo-Sang Chung
Jian-yu Wang
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Keynote Speech

The benefit of Space derived Geo-spatial information for
Sustainable Development

Yasushi Horikawa
Japan Aerospace Exploration Agency (Japan)

As Chairman of the UN COPUOS | deal with many problems related to
collaboration amongst UN Member States who are aftempting to reach
consensus on the use of space data technology and applications for the purpose
of solving regional or global problems which affect all of humanity and to help
sustainable development at a global level.

At this time, space science and exploratfion, Earth observations, climate change
research, the sharing of environmental data, disaster mitigation and relief, space
surveillance for near earth objects for debris monitoring and awareness are the
most demanding fields for international collaboration. | consider the UN COPUOS
to be the highest international platform for political, scientific, technical and legall
debates connected with space, a platform for negotiations, elaboration and
promotion of important international treaties, agreements, UN resolutions and
guide-lines for all member states.

The UN COPUQOS is at the same time both a reflection and an integration of most
global and regional forums of cooperation in the space field. In an era where
space is becoming increasingly crowded with new players the need to share a
commitment to act responsibly to help prevent mishaps, misperceptions and
mistrust has become a must.

In 2011, the United Nations celebrated the fiffieth anniversary of the Committee
on the Peaceful Uses of Outer Space and recalled its outstanding achievements
in ensuring that outer space was used for peaceful purposes. The declaration of
the 50t anniversary expressed deep concerns about the fragility of the space
environment, that is, the continuing threat of the impact of space debris. Long
term sustainability of space activities is now one of the most challenging topics
under discussion at the UN COPUOS and a topic that needs real global
cooperation and understanding.

As you know, the primary objective of COPUQS is to maximize the benefits of
space science, ftechnology, their applications and to increase coherence,
synergy, and internatfional cooperation in space activities at various levels
including national, regional, and global instrumental support efforts with special
consideration for the needs of developing countries. Aiding this effort, the United
States launched the first civilian Earth observation satellite, Landsat-1, on July 23,
1972, an achievement whose 40t year anniversary was celebrated this June at
UNCOPUOS.

Proc. of SPIE Vol. 8527 852701-11
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As you know, Earth observation from space has become a significant tool to
benefit human life by helping iluminate dangers to our societies like global
climate change due to global warming and the consequent problems of food
security and global health, all of which are interlinked with disasters and poverty.

As such, we need a holistic approach to these problems and concerns in order to
make sound long-term decisions for humanity’s future. The 1992 Earth summit held
in Rio de Janeiro neither recognized nor mentioned the use of such space tools to
meet human needs on Earth. In the first draft of the Rio+20 Conference
document the word “space” was not mentioned once even though today over
75% of the world is space-knowledgeable and consumes a large amount of
space products and services daily. A timely and adapted integration of remote
sensing, satellite telecommunication, and global navigation satellite systems to
multi-source geospatial datasets will provide some key factors needed to resolve
these difficulties.

With increasing awareness of, and concern for, the environmental impacts on
Earth caused by global warming and related climate changes we should
recognize the critical importance of monitoring these changes and devise
climate change mitigation and adaptation measures. Joint development of
interoperable systems to address such issues is an important area for international
cooperation. The above circumstances notwithstanding, the collection, analysis
and use of available information, including the space-acquired ones, to properly
manage our life-support systems has been confirmed in many parts of the world
as a necessary starting point on the path towards sustainable development and
must be rigorously pursued.

Although the issues relating to Earth observation satellite systems and their
information accessibility and data policy are being discussed at the meetings of
the Group on Earth Observations (GEO) and the Committee on Earth Observation
Satellites (CEOS), due to the global nature of its work COPUOS should also
address these data utilization issues and further promote the relevance of
research in data analysis and utilization in order to strengthen international
cooperation among its member States.

Disasters confinuously affect our societies in all parts of the World and
demonstrate repeatedly how vulnerable we are against the forces of nature and
how important it is to strengthen our ability to mitigate the devastating effects of
natfural disasters.

Loss of life and property could be diminished if better information were available
through improved risk assessment, early warning, and monitoring of disasters. In
this regard, the integrated and coordinated use of space technologies and their
applications can play a crucial role in supporting disaster management by
providing accurate and timely information and communication support.

Proc. of SPIE Vol. 8527 852701-12



After the Earthquake on 11 March 2011, JAXA, the Japanese space agency has
been observing and analyzing of the disaster area with the Advanced Land
Observing Satellite "Daichi" and other satellites of foreign space agencies. Japan
once again thanks you for the kind support and help which came generously
from all over the world. We have come to realize the importance of using satellite
data for natural disaster preparation and response and we would like to share
and reconfirm the importance of constant, regular images taken when disasters
occur to compare the affected areas for crisis management and response.

The work currently being carried out by the Scientific and Technical
Subcommittee through its Working Group on the Long-term Sustainability of
Outer Space Activities is critfically important. Its goal is to ensure the safe
and sustainable use of outer space over many years by future generations.

To implement a set of practical and prudent measures for enhancing the
long-term sustainability of space activities, the Working Group was
established to address sustainable space utilization and the support of
sustainable development on Earth, space debris, space weather, space
operations, fools fo support collaborative space situational awareness,
regulatory regimes, and guidance for actors in the space arena. This is a
remarkable undertaking with the objective to identify and examine a wide
range of issues and concerns for the long term sustainability of space
activities and to prepare a consolidated set of practices and operating
procedures and guidelines.

The space environment is quite different from conditions on the ground and
air because the position of a space vehicle cannot be easily changed since
its movement or orbital behaviour is strictly constrained to the orbit onto
which it has been launched. Given how congested the space environment
is with satellites, the condition is being exacerbated further by a large
amount of space debris. Space ufilization for nations involved could
become unnecessarily constrained unless the operations of all space
vehicles and other space objects are well managed.

The role of international organizations and other entities in the space field
confinues to be of major importance to our common goal of promoting space
activities at the national, regional, interregional and global level. | would like to
underline the particular role of regional mechanisms in providing platforms for
enhanced coordination and cooperation between space faring nations and
emerging space nations and in establishing partnerships between users and
providers of space-based services. In this regard | am pleased to note the
activities, programs, projects and strategies being performed and developed
through the African Leadership Conference on Space Science and Technology
for Sustainable Development (ALC); the Asia-Pacific Regional Space Agency
Forum (APRSAF); the Asia-Pacific Space Cooperation Organization (APSCO); and
the Space Conference of the Americas.

Proc. of SPIE Vol. 8527 852701-13
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There is a need to strengthen international collaboration and support for
data sharing and access to geospatial information which is expected to be
useful in addressing the climate change associated with global warming,
carbon cycles, water cycles, as well as human health, food security relating
to agriculture and fisheries, and natural disasters.

More specifically, actions undertaken by the regional centers for space
science and technology education affiliated with the United Nations could
further advance the promotion of data utilization and relevant scientific
research. The regional centers have firmly established infrastructures for
advanced training in the field of space science and technology, and their
long-standing education programmes have been highly successful.
Likewise, the network of UN-SPIDER Regional Support Offices around the
world caters to the regional coordination of efforts in the area of disaster risk
reduction.

Today, various kinds of applications such as those for scientific observation
missions, Earth resources observation, as well as educational and capacity
building activities are being planned and carried out by an increasing
number of governmental and non-governmental entities.

The operation of satellites, for example, gives rise to matters that could be
further explored and discussed such as responsibility and liability under the
legal regime on outer space. The application of the concept of the
launching State in national regulatory frameworks, registration and
notification measures, and the continuing development of national
regulatory frameworks, as well as guidance to space actors should be
understood. Even satellites launched for educational or training purposes
should follow infernatfional regimes for registration, frequency coordination
and liability for damages. In this regard, satfellite should be designed for a
certain level of reliability. To comply with this, it should be recommended
that all satellite programs be reviewed by experts who have substantial
experiences in this field.

Space technology provides a wide range of essential tools for making informed
decisions in support of development at local, national, regional and global levels
in both public and private domains. Information generated from space-derived
geospatial data is indispensable in areas such as agriculfure, climate change,
forestry, public health, disasters, food security, land management, and urban
growth. A continuous monitoring and observation system that feeds into decision
support systems and ensures an informed decision-making process is crucial.
There is a need to ensure a clear view of the planet’s status at near real-fime and
at any given moment. The practical benefits of space technology applications
today touch virtually every human endeavor extending across communication,
navigation, meteorology, education, health, agriculture, resource management,
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environmental protection and disaster management. To adapt fo emerging and
future challenges to the global community, the United Nations system, in close
coordination with its Member States, needs o find effective solutions to current
and emerging global problems.

The United Nations System Task Team on the Post-2015 UN Development Agenda
has presented its report to the Secretary-General of the United Nations entitled
“Realizing the Future We Want for All". This is a comprehensive assessment of the
overall involvement of the UN system and the report will be part of the process
leading up to 2015. There are many areas covered in the report where space-
based technologies and data are of crucial importance. In direct relation to
space tools, | would like to bring to your attention to the scientific understanding
of space environments, as well the importance of improved access to
geographical information and geospatial data for more accurate environmental
and social impact assessments and more informed decision-making at all levels.

The formulation and implementation of sustainable development policies can
succeed only with accurate information concerning the Earth system which
today’s highly accurate satellites can provide. To be able to gauge and manage
societal impacts on our planet, the global community will continue to require
consistent and accurate information that can be used to measure such impacts.
As an enabler of informed decision-making at all levels of society, space
acquired data can produce a shared vision and understanding which in turn can
produce joint action. The millennium development goals (MDG) belong to this
category of actions which, if attained, can foster global yearning for sustainable
development.

Proc. of SPIE Vol. 8527 852701-15

XV



Proc. of SPIE Vol. 8527 852701-16



