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Austria

UNISPACE+50: Activating the Next Generation

Clémentine DECOOPMAN
Space Generation Advisory Council in Support of the United Nations Programme on Space
Applications
European Space Policy Institute, Vienna, Austria

As a result of UNISPACE lll, the Space Generation Advisory Council (SGAC) attributes
heightened importance to this conference series and is expected to play an important role
in nurturing the dialogue pertaining to UNISPACE+50 and the wider strategic review
promoted by the UNOOSA. From the organisation’s beginnings at UNISPACE IIl in 1999,
SGAC has grown to more than 10,000 members from over 110 countries.

Over recent years, SGAC has been focusing on different initiatives around Capacity Building,
in line with Priority Item 7 of the Sustainable Development Goals (SDGs). The organisation
has dedicated discussion groups at its international conferences, providing the next
generation of space professionals a platform to express their views and insights to each of
the UNISPACE+50 thematic areas. Moreover, SGAC is working with sponsors and partners
from agency, industry and academia to raise awareness on and promote capacity building
mechanisms that can be easily and efficiently implemented across the globe. The objective
is to articulate and frame a new long-term vision for space that aligns with — to the greatest
extent practicable and in a manner consistent with the UNISPACE+50 principles — the views
of the future generation of space leaders.

The aim of the presentation is to present key contributions, inputs and focus areas from
students and the young generation of space professionals under the pillar of ‘Space Society’.
Secondly, to showcase the different international activities that SGAC has been actively
working on since the last High Level Forum in 2016 and the identified number of actions for
SGAC to move forward with and define common grounds for shared action. Finally, to
present the prioritised areas of further cooperation between SGAC and the other parties
involved in the UNISPACE+50 process and strategic review.




Austria

Spaceflight meets Geriatrics!

Nandu GOSWAMI
Institute of Physiology, University of Graz, Graz

Physiological deconditioning similar to that seen in spaceflight also occurs on Earth,
especially as a consequence of the aging process and also due to bedconfinement and/ or
immobilization. lliness or injury in older persons frequently requires hospitalized based care.
However, the immobilization that occurs during hospitalisation is itself a major factor in
physiological deconditioning and functional decline and in older persons can further
contribute to a downward spiral of increasing frailty, dizziness upon standing up (orthostatic
intolerance) and increased risk and incidence of falls.

Bedrest is used as a ground-based analog for studying the effects of weightlessness on
physiological systems as seen during space flight. As older persons spend up to 80% of their
time in hospital bed-confined, bedrest studies can also help in furthering our understanding
of the deconditioning process during hospitalization in older persons.

Astronauts in space spend substantial time doing physical training to counteract the
deconditioning due to the effects of microgravity and to alleviate orthostatic intolerance on
return to Earth. Could such physical activity programs carried out by astronauts in space be
used during bedrest immobilization in older persons to counteract deconditioning as well?

Recent data generated from bedrest studies related to space research suggest that
resistance exercise, together with proper nutrition, is effective in maintaining physiological
functionality in astronauts during spaceflights of up to six months duration. Similarly, some
studies have suggested that nutritional therapy (e.g high protein diet), along with resistance
training, improves lean muscle mass and muscle strength in older persons. This presentation
discusses how knowledge obtained from space research can provide guidance towards
optimising health care strategies to tackle bed-confined deconditioning, especially in older
persons (”Spaceflight meets Geriatrics!”).




Botswana

Space Based Geospatial Information for Food Security

Basuti BOLO, Dimane MPOELENG
Computer Science and Information Systems, Botswana International University of Science &
Technology, Palapye, BOTSWANA

This presentation is focused on space based geospatial information for food security as the
driver of sustainable development. Geospatial information can be used as an effective
decision -making support tool to support societal activities related to land and water,
environment and the atmosphere. The race to space technology is not based only on the
exploration of the solar system; but a race against poverty and food insecurity on the
continent. Geospatial information is needed for better monitoring, management and
planning of resources for decision making.

There is a claim that information is the key ingredient for planning and management [1], and
that high quality Information is the base of effective management [2]. Management is a
challenge itself and it is a factor to achieve the stated outcome [2].Therefore management is
a necessity for sustainability and productivity. Relating the technology to agriculture, there
is a claim that farmers who effectively use information earn higher returns than those who
don’t. In this case information is related to spatial distribution and variability of soil and crop
conditions across the farm. Spatial information can be used to show spatial distribution and
variability of features being studied on the ground.

Geospatial technology has changed the traditional way of managing and monitoring the
atmosphere, land, and water resources into modern digital precise spatial information. The
challenge faced by agricultural crop farming farmers is that farmers lack precise spatial
geographic data and information about their farms. Precise Geospatial information based
crop farm management Information systems and models on crop farming in many countries
are very scarce. The information used is mostly documented and printed reports. In most
cases, this is due to lack of tools and expertise that can be used to provide precise digital
data. To solve all these challenges, Space science is the solution.

This presentation showcase space techniques that can be used in the development of a
precise crop farming geospatial information management models to assist farmers to
manage farm activities in order to increase production and profit. The research has
identified technologies such as Global Positioning System (GPS), Remote sensing systems,
Geographical Information System (GIS) that are capable to collect, store and process
geospatial farm data into useful management information. Remote Sensing and
geographical information systems provide baseline spatial information and up to-date data.




Successful case studies based on both commercial and subsistence farming of developed
and developing countries have been identified. The space technology can be used by
agricultural extension workers, researchers and by farmers to increase production and
reduce poverty.



Brazil

Monitoring environmental variables and earth system phenomena from space
using nanosatellite technology

Kleber NACCARATO
National Institute for Space Research — Brazil

In many studies of sustainability and climate change, several types of measurements are
required to understand earth system phenomena and/or environment variables. Nowadays,
there is a a significant amount of ground-based measurements of dozen types of
environment features. However, observations from space can provide a more spatially
uniform and time-continuous coverage, which is very important to any study of the earth
system processes. As examples of the use of satellite measurements: (1) prediction of
extreme weather events (one of the major features of climate changes) requires high-
resolution numerical weather prediction (NWP) models and the maximum amount of
observational data available; (2) remote observation of surface properties (both over land
and sea) can be very useful for land use studies, deforestation impact assessment and
interaction of the vegetation with the ground and sea (climatic conditions); (3) assessment
of atmospheric gases from space (e.g. nitrogen and carbon dioxide) can provide
biogeochemical traces to improve the studies of the greenhouse effect and global warming.
Nowadays, in Brazil, there are several ground networks composed by different types of
sensors that provide earth system measurements, including lightning and/or thunderstorm
sensors, greenhouse gases, wind and solar potential for energy generation, however the
Brazilian scientific community now demands new types of measurements that can be
provided by satellite solutions, like for example the nanosatellites. Such data are important
to expand the observational databases improving S&T studies towards sustainable driven

problemsolving researches.
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Brazil

UNISPACE+50 and beyond

André Jodo RYPL
Ministry of External Relations — Brazil

As we gather to tackle the agenda of UNISPACE+50, we need to give some thought to the
day after and the years ahead. More specifically, we need not only to think about the
concepts, pillars and aims of UNISPACE+50, but also to discuss how to strengthen the
Committee and ensure it retains its central role as the major multilateral forum for the
discussion of space issues. We need to discuss the implementation of UNISPACE+50, but at
the same time we need to consider the best way — or ways — to help COPUQOS evolve in
tandem with developments in space science and changing political scenarios.

The first 50 years of UNISPACE illustrate how fast change can be. Our predecessors could
not have anticipated what today’s reality would be — and yet they were wise enough to
develop a system that is still functional in spite of its limitations.

The lessons we learned from the past mean that it is safe to say that the pace of change in
the next 50 years is likely to prove all our forecasts wrong, however daring we choose to be.
The only safe prediction | can make is to say that COPUOS will remain essential. The
centrality of COPUOS as the multilateral forum for the discussion and advancement of the
space agenda must be retained and renovated. As | look forward to the challenge of chairing
the Committee in its first post-UNISPACE+50 session, this presentation will invite our fellow
HLF2017 participants to consider how change can be a powerful ally to an effective COPUOS
so that 50 years for now, our successors are able to pay homage to our vision of the future.
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Canada

“UN COPUOS: Development of an International framework for space Weather
Services for UNISPACE+50 in the context of the Space 2030 Agenda”

lan R. MANN
Department of Physics, University of Alberta, Canada & Chairman and Rapporteur of the UN
COPUQS expert group on space weather

Recent research has revealed new understanding of both the increased likelihood of, and
potentially catastrophic impacts arising from, severe space weather. Affects on terrestrial
and space-based technological infrastructure can be catastrophic, including the potential to
collapse electrical power grids, damage or result in the total loss of satellites, disrupt
international communications and the global financial network, interrupt of HF
communications and GPS services, and impact airline operations. As a result, there is an
immediate and urgent need to assess the vulnerability of the world’s terrestrial and space-
based infrastructure to space weather and to mitigate the related impacts. In particular,
there is a pressing need for Member States to advance the scientific knowledge of the
drivers and impacts of severe space weather with the goal of improved resiliency, improved
space weather services, more accurate risk and socio-economic impact assessments, and
actionable mitigation plans. In the 215t Century, all Member State national economies are
connected both regionally and globally. Therefore even countries with a perceived low
domestic space weather risk will benefit from a global approach to mitigating space weather
risks. Mitigating the effects of extreme space weather is hence one of global international
importance. In 2015, the Committee on the Peaceful Uses of Outer Space (COPUQS)
mandated a milestone event, branded “UNISPACE+50”, to take place in 2018, as a segment
of its 61°¢ session, to mark the 50" anniversary of the first United Nations Conference on the
Exploration and Peaceful Uses of Outer Space (UNISPACE 1) held in Vienna in 1968.
UNISPACE+50 represents a very timely opportunity to strengthen the mandates of COPUOS
to better address current developments and challenges in outer space activities, and to
determine the future thematic priorities which could be implemented on a global scale in
cooperation with all relevant stakeholders. Building on the success of previous actions of
COPUOS in relation to space weather under the Long-term Sustainability of Outer Space
Activities, here we review the critical importance of undertaking future internationally
coordinated actions to protect against threats from severe space weather. We focus in
particular on the recent work of the UN COPUQS expert group on space weather, and the
importance of the UNISPACE+50 Thematic Priority 4: Development of an International
framework for Space Weather Services in the context of the Space 2030 Agenda.
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CANEUS

Global PPP Effort to Create Small Satellites Development Facilities to Provide
Access to Space, Space Technology data and facilities to Deliver Commitments for
UNISPACE+50 and Space2030 towards SDGs

Milind PIMPRIKAR
CANEUS International, Montreal, Canada

With the emergence of new approaches in satellite design and construction, specifically
small satellites, added with new and increasing number of space actors at all levels; the
space and user community worldwide is seeking requisite infrastructure to support new
initiatives and new concepts for improved delivery of space-based data and capacity
building.

Furthermore, the 2016 HLF (UN A/AC.105/1129), identified the need and benefits of space
accessibility and development facilities for the benefit of humanity; to enhance access to
space and its assets for scientific and commercial endeavours by joining a global public-
private partnership (PPP) effort in the development of the global space sector and to serve
the 2030 Agenda for Sustainable Development.

The International CANEUS Organization is dedicated to serve the socio-economic needs and
bridge the gap between the “haves” and “have-nots” for emerging space technology
solutions through coordinated and shared approach. The planned initiative supported by
the host/ contender/ interested Asian Country will be aimed at facilitating Global capacity
building and access to satellite technologies including design and construction of small
satellites to serve the needs of UN Member States in preparation of UNISPACE+50.

CANEUS is in dialogue to build long term coalition with Indian Government about this
forthcoming “Design and Construction of Small Satellites” venture as India is one of the
leading nations in space technology and its commitment to use the technology for socio
economic development is second to none. The vision is to swiftly upgrade the existing eco-
system offered by India by setting up world class “Center of Excellence on Space Sciences &
Technologies for Development”-(CoE4SSTD) to provide all support and sustainability to the
proposed venture and to be future Global Knowledge Hub for space sciences. Proposed
strategy is best suited to help fulfill the objectives set by UN-OOSA under UNISPACE +50
programmes.

The objective of the development facility will support a broad cross section of stakeholders,
e.g. agencies, small & medium enterprises, educational institutions for the design and
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development of both the component / sub-systems as well assembly, integration, test, and
hands-on training of small satellites for range of applications covering Agriculture, Disaster
management, Environment, Transport & Logistics, Maritime and socio-economic
applications to support their local and regional needs.

It aims at enabling developing countries to use space based technologies to achieve targets
of Sustainable Development Goals (SDGs), Sendai Framework and Climate Change
Agreement.

Proposed “Center of Excellence on Space Sciences & Technologies for Development”-
(CoE4SSTD) will offer capacity building services for research, development, demonstration
of affordable, adaptable, sustainable and scalable small satellites with payloads customized
to the needs of the developing countries. Each satellite produced at this facility is a potential
contributor to a bigger constellation, coordinated by UNOOSA, thus offering much more to
the end user than just a satellite.

Therefore, the proposed “Infrastructure And Development Facilities” including “CoE4SSTD”
will be a milestone opportunity for contribution and relevance to “UNISPACE+50” and “2030
Agenda” to further demonstrate the broad societal benefits of space as an area of
innovation, inspiration, interconnectedness, integration and investment, and to strengthen
unified efforts at all levels and among all relevant stakeholders of the space sector in
addressing the overarching long-term development concerns of society, with concrete
deliverables pertaining to space for development.

This presentation will outline the project plans and partnership efforts from stakeholders to
ensure that all the goals are met in time bound manner. It will raise awareness, provide
advisory and contribute to capacity building efforts targeted to benefit developing countries
and world community at large.
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CANEUS

“Global Space Facility 4 Development” - GSF4D: Operational CORPUS Fund and
Facility To Deliver Commitments for Space2030 towards SDGs

Milind PIMPRIKAR
CANEUS International, Montreal, Canada

In order for UNOOSA to explore the full potential of realization of Space2030 Agenda
programmes and projects, there is an immense need to devise dedicated funding facility
and by way of utilizing and leveraging existing official mechanisms in member countries.

CANEUS proposes partnership with the United Nations Office of Outer Space Affairs
(UNOOSA) to create a Global Space Facility (Fund) for Development (GSF4D), an entity
within and to be administered by UNOOSA, as an operational vehicle for implementing
commitments for UNISPACE+50, leading to realization of Space2030 Agenda programmes
and projects by way of UNOOSA to utilize and leverage existing official mechanisms in
member countries.

The GSF4D initiative, with participation of stakeholders from worldwide, is mandated to
generate and establish a corpus GSF4D Fund of 50 Million US Dollars, in consultation and
partnership with UNOOSA and subject to its approval, proposes to develop the modalities to
launch a comprehensive campaign covering two phases that will seek contribution and/or
commitment pledge from stakeholders worldwide.

Whereas, the Phase 1 would generate Initial fund of approximately one million USD that will
help develop and formulate the framework to define projects and services to be offered
through GSF4D. These services and projects may include STEM for woman, advisory service,
capacity building, assisting establishing space and ground infrastructure, building data
centre, developing operational programmes based on space technologies and other
practical areas to assist Member states.

Subsequently, the following Phase 2 will build on the framework to undertake a focused
fund raising effort, which includes contribution from governments and public sector, private
sector companies, foundations, amongst others, to accomplish a target of 50 million corpus
fund to mark UNISPACE+50 in June 2018. With our successful efforts, GSF4AD may invite
countries to become its member.

The GSFAD should function as a fund from which various general or specific purpose
Programmes can be launched. It will be with the understanding that the corpus fund will not
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be spent, in order to sustain its further growth beyond 2030, and the core fund will tap into
other resources for undertaking/facilitating initial projects and programmes contributing to
4 pillars of UNISPACE+50.

The Global Environment Facility (GEF) serves as an excellent proven example wherein $1
investment has been successfully leveraged with $5.2 from other resources.

The action plan based on priority areas identified within Space2030 will help UNOOSA to
start working more effectively and efficiently soon after its establishment. UNOOSA would
launch a formal call to invite proposals to develop projects from developing countries.
Successful proposals would receive full or partial funding through GSF4D.

It is expected that the GSF4D mechanism will open up a vast market in developing countries
for the space technology solution providers.
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China

Application of Space Information Technology in Disaster Mitigation and Disaster
Relief

Xijin FENG
National Space Science Center, CAS, Beijing, China

Application of space information technology for disaster management will be introduced in
this presentation. The content of the report is divided into three parts. The first is a brief
introduction to the natural disaster and disaster management system in china. The second
part is to introduce the application of spatial information technology in the whole cycle of
disaster management. This part will show the results of monitoring and assessment of
floods, earthquakes and other disasters using spatial information technology in China. In
addition, some cases of spatial information products serving international disasters are also
introduced. The last part will make some suggestions on the follow-up development of
space-based information for disaster reduction.
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China

Progress of BRICS Remote Sensing Satellite Constellation

Jiang HUI
China National Space Administration, Beijing, China

In August 2015, an official initiative to the other BRICS space authorities was launched by
China National Space Administration, to jointly build a BRICS remote sensing satellite
constellation and establish a remote sensing satellite data sharing mechanism, to address
challenges such as global climate change, major natural disasters and environmental
protection faced by mankind and contribute to sustainable socio-economic development of
BRICS countries. Since then, the cooperation of BRICS countries have been strengthened.

In this presentation, a comprehensive overview of progress of BRICS Remote Sensing
Satellite Constellation since 2015 will be given, with focus on the mechanism of the BRICS
Joint Committee on Space Cooperation, cooperation policies and space applications. Follow-
up plan of the remote sensing data exchange will also be introduced. The willingness of
cooperation with international partners to collectively contribute to the peaceful uses of
outer space will be expressed.
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China

Chinas New Generation of Recoverable Satellite

Xin LIU
Institute of Spacecraft System Engineering, Beijing, China

China’s recoverable satellites (Fanhui Shi Weixing, FSW), the first generation of space
experiment satellites with payload recovery ability, are applied to space scientific
experiments, national land and resources surveys and other tasks and substantial results
have been achieved after 24 times of successful launch and recovery. In recent years,
China’s demands for space scientific experiments and new technology demonstration are
continuously increasing and higher requirements have been brought forward on operating
costs, microgravity levels, data handling, operation mode and other aspects. Reusability is
an important means of achieving low operating costs. In addition, the development and
progress of such technologies as reusable thermal protection structures, accurate return
site control and micro-vibration isolation have facilitated the formation of increasingly
mature technological basis for the development of a new generation of reusable platform
with more superior performance and lower costs. Based on our active promotion of
research and development (R&D) of a New Generation Recoverable Satellite(NGRS), better
and more convenient services can be provided for space scientific experiments and new
technology demonstration by virtue of their superior performance, low costs and flexibility.
This presentation will give an overview of research on the NGRS and explains several critical
issues for reusability. Also experiments we carried out on recoverable satellite will be
introduced.

19




China

The Requirement Analysis for User-Oriented Space Weather Products and
Serv