Foreword
This Digital Belt and Road Program (DBAR) Science Plan is the outcome of a
wide consultation with the Earth Observation (EO) community over the last two
years through a series of meetings in Asia and Africa. Objectives and contents
have been debated at length, but always with a clearly defined destination in
mind: how to bring to fruition the huge data assets being accumulated in the Belt
and Road (B&R) Countries to support progress towards the Sustainable
Development Goals (SDG) targets, taking into account the multiple impacts of
major infrastructures to be implemented in the framework of the B&R policy.
The DBAR program has the ambition to address a two-fold major challenge:
dealing with gaps in our understanding of the Earth System, while at the same
time facilitating sustainable use of natural resources by collective and individual
actors in fragile environments. Earth Observation data are being acquired by
satellites or otherwise at a rate of a few terabytes per day, capturing countless
facets of earth system processes and of the impacts of our interventions on our
Blue Planet.
Meetings and analyses during the journey towards this Science Plan have
documented differences and gaps in the Earth Observation sector across the
B&R Countries. Decades of sustained investments in e.g. India and China have
class scientific and technological capabilities. Other B&R Countries have
allocated a lower priority to Earth Observation, but most EO data are inherently
global and available for the wider benefit of everyone. DBAR aim is to become
an effective vehicle towards unprecedented cooperation to bring to fruition the
B&R scientific knowledge, data assets and technological prowess by redressing
disparities in EO infrastructure and personal skills across the B&R Countries.
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Foreword

delivered an advanced infrastructure, both in space and on Earth, and world

Ambitions are not to be fulfilled in a short run and DBAR is conceived as a long
term effort, with an initial term of 10 years (2017-2026), including 3 years of
preparation during which we hope to share our vision with a wide community
and to build the robust consensus necessary for the sustainability and
effectiveness of our program.

(Signature)

GUO Huadong, Chair
DBAR Science Committee
2017-12-06
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The Digital Belt and Road Program (DBAR)
An International Science Program for the Sustainable Development
of the Belt and Road Region Using Big Earth Data

Executive Summary
In 2013, Chinese President XI Jinping proposed an initiative to create a New Silk Road
along the historical Silk Road, a network of trade routes through Asia connecting the
East and West. Together with the 21st Century Maritime Silk Route Economic Belt,
and later abbreviated as the “Belt and Road Initiative” (B&R initiative), this represents
China’s grandest framework for international cooperation since the establishment of the
People’s Republic of China in 1949, and an effort to seek reciprocal economic and
social development along the B&R region. The B&R initiative will directly or
indirectly touch the lives of more than 4 billion people.
The B&R initiative will nurture and cultivate “people-to-people” relationships between
Chinese and world civilizations. Science and technology will provide scientific
decision-making support for construction of the infrastructure necessary to improve
connectivity between China and the rest of the world and for sustainable development
in the B&R region.
Earth Observation Science and Technology (EOST) and “Big Earth Data” (BED) are
major assets of the B&R countries that will play a critical role in the design,
development and implementation of infrastructure, trade and economic development
initiatives as part of the B&R initiative and guide development along sustainable
pathways. Co-operation to promote and build skills and capacities in EOST, and the
effective use of “Big Earth Data” platforms and frameworks for sustainable
development will be key mechanisms for building “people-to-people” relationships
under the B&R initiative.
The “Beijing Declaration on Earth Observation for Belt and Road”, released on 16 May
2016, was the outcome of an international symposium on the Belt and the Road
organized by the Institute of Remote Sensing and Digital Earth (RADI) of the Chinese
Academy of Sciences (CAS). The Declaration called for the implementation of the
‘Digital Belt and Road’ Program, a science and technology partnership for optimal use
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of EOST and “Big Earth Data” applications for the sustainable development of the
B&R region.
DBAR is a pioneering international venture to share expertise, knowledge, technologies
and data to demonstrate the significance of EOST and Big Earth Data applications for
large-scale sustainable development. The extensive geographical scope of the B&R
initiative calls for smart uses and applications of “Big Earth Data” in the design,
development and implementation of diverse projects related to infrastructure
improvement, environmental protection, disaster risk reduction, water resource
management, urban development, food security, coastal zone management, and the
conservation and management of natural and cultural heritage sites.
Hence, it will implement projects and actions relevant to the implementation of all the
17 sustainable development goals (SDGs) adopted by the United Nations in September
2015. It also will integrate green, low-carbon and sustainable approaches to social and
economic growth that are vital for the implementation of the Climate Change
Agreement adopted in Paris (the Paris Agreement) in December 2015. The Paris
Agreement came into effect in 2016 with the ratification by more than 90 countries,
including China and several others that constitute the B&R geographical area. The
B&R initiative will enable China to extend its commitment to encourage a science and
technology-based ecological civilization in its partner countries.
The DBAR Program will address two broad challenges:
•

•

The inherent gaps in scientific knowledge on the Earth System processes
determining responses of terrestrial, freshwater, coastal and marine ecosystems
to global climate warming and environmental changes; and
A demand for hitherto unprecedented levels of cooperation between academic,
policy and numerous other stakeholder communities for the integration of
science and technology in the design, development and execution of
international cooperation programs and projects for sustainable development.

The mission of DBAR is to mobilize EOST and Big Earth data to enable countries
along the B&R to sustainably develop their infrastructure, economy, natural resources
and culture. It will thus support decision makers to fulfill their national and
international obligations to implement SDGs and build low-carbon and resilient
economies for the 21st century.
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The DBAR planning and implementation will extend over a period of 10 years and 3
Phases:
•
•
•

Phase I: Design and Launch 2016-2018
Phase II: Implementation Stage 1 - 2019-2022
Phase III: Implementation Stage II - 2023-2026

In the startup phase, seven working groups and two topic-specific task forces have been
established following discussions on several focus areas, themes and issues. The seven
working groups cover: data; agriculture; coastal and marine ecosystems; environmental
change; natural and cultural heritage; disaster risk; and water resources. The dedicated
task force will address urban development, High Mountain and polar cold regions. This
Science Plan outlines, for each working group and the task force: background and
motivation; relevant international programs and conventions, state of the art; relevance
to the DBAR Foci and issues, and specific objectives. The definition of specific
objectives is accompanied by foreseen tasks, preliminary membership of the working
group, deliverables and on-going activities (if any). The contribution of the working
groups to address the DBAR Foci is explained schematically by the chart below.

DBAR Work Flow: from space borne observations to a Big Earth Data Platform, Serving
DBAR Foci.
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1. Introduction
1.1 Belt and Road Initiative
The historical land-based Silk Road from central China to Europe was a major trading
route before Europeans began sailing towards Asia around the Horn of Africa in the 15th
century. Chinese ships had ventured into the Indian Ocean reaching as far as
Madagascar even earlier. Their interest in collecting curiosities from the African
continent, as well as from other parts of southeast, south and west Asia that they
traversed, was rather different from the European venture into Asia for trade and
commerce that gradually evolved into a colonizing mission over large stretches of Asia.
To address diverse development challenges and to promote the common prosperity of
all nations, Chinese President Xi Jinping in 2013 proposed the Silk Road Economic
Belt and the 21st Century Maritime Silk Road Initiative. This initiative, abbreviated as
the Belt and Road (B&R, Fig.1), will engage the 1.3 billion people of China with
billions of people in many other countries to boost more than a third of the world’s
economy in a sustainable way.
The B&R initiative is a forward-looking vision for international cooperation and shared
development that spans three continents and their contiguous oceans and seas. It has
received a broad positive response, with strong support from over 100 countries and a
large number of international organizations, 74 of them has signed the cooperation
agreement. It is an initiative that creates great opportunities for both the public and the
private sector to contribute to infrastructure development, to develop international trade
and sustainable economic cooperation projects, and to build “people-to-people”
relationships through scientific exchanges and cross-cultural communication. Key
achievements include the establishment of the Silk Road Fund; the development of
fast-train railways; the expansion of trade and business; and a deepening of
communication on policy and enhanced exchanges between people and cultures.
Significant portions of the investments into infrastructure development, namely railway
lines, ports, airports, trans-continental highways, dams, as well as human settlements in
cities will be mobilized and channeled via various mechanisms. This will involve, for
example, new multi-lateral institutions such as the Asian Infrastructure Investment
Bank (AIIB) and the New Development Bank established by the BRICS Countries
(Brazil, Russia, India, China and South Africa), where China is a major stakeholder.
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These institutions are also expected to play important roles in mobilizing and
channeling investments into the B&R initiative, as is the China Development Bank
(CDB).
Increasing enthusiasm and support for the initiative has been spreadin rapidly
throughout the B&R region. Several countries, such as Pakistan, Indonesia, and
Thailand have already benefited from investments linked to the B&R.

6

1.2 Digital Belt and Road Program
B&R has a strong focus on infrastructure, trade and economic development across a
large part of the world in Asia and Europe, and touching parts of Africa and the Arab
Region, but it also addresses significant challenges related to sustainable development.
With a clear dedication to promote the international agenda to attain the UN Sustainable
Development Goals (SDGs) by 2030 and implement the Paris Agreement (2015) to
combat climate change, China is seeking partnerships with B&R countries to design
and implement infrastructure, trade and economic development along green,
low-carbon and sustainable pathways.

Fig. 1 The geographical scope of the Digital Belt and Road Program showing the major
ancient land and maritime silk roads

Earth Observation Science and Technology (EOST) and “Big Earth Data” are major
assets that can guide infrastructure, trade and economic development in B&R countries
towards sustainable development and improve human wellbeing. Today, through 4
decades of rapid development, China has become the world’s second largest economy
and has emerged as one of world’s prominent forces in EOST and “Big Earth Data”
applications for socio-economic development. Simultaneously, China has engaged with
the international community to share its experience, knowledge, skills and
competencies, especially with less developed countries, to improve their quality of life
through the active contribution to various international conventions and programs.
The EOST and “Big Earth Data” science programs were highlighted in several
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declarations (see Appendix 7) to address sustainable development and understanding of
long-term changes in the B&R region. The “Kashgar Declaration on the International
Cooperation on Earth Observation in Central Asia” (Kashgar, 2012) noted that EOST is
now accessible to hundreds of millions of people, and is triggering changes in how
people live and produce their necessities. The “Sanya Declaration on International
Cooperation on Earth Observation for Maritime Silk Road” (Sanya, 2015) emphasized
the strategic contribution of EOST to deal with poverty reduction and minimizing the
development gap among countries, address disaster mitigation, urban development,
ecological protection, natural resource management and climate change. It called for
promotion of the benefits of EOST for sustainable development in countries along the
Maritime Silk Road.
The “Beijing Declaration on Earth Observation for Belt and Road” (Beijing, 2016),
released on 16 May 2016, stated that the B&R initiative is a crucial endeavor to meet
the future development challenges facing nations of the region, and called for the
implementation of the Digital Belt and Road Program (DBAR), a science and
technology partnership for optimal use of EOST to support sustainable development. It
was proposed by the Institute of Remote Sensing and Digital Earth (RADI), Chinese
Academy of Sciences, and the declaration recommended that RADI be given the fullest
support to launch and implement the DBAR Program.
In response to the B&R initiative, the Chinese Academy of Science (CAS) stressed, at
the First International Science Forum of National Scientific Organizations on B&R
convened on 7 November 2016, which the development aspirations of much of the
world will benefit from this opportunity. There is an increasing consensus that science,
technology and innovation (STI), and international scientific cooperation should play an
essential role in the sustainable development of nations. Long-term STI partnerships
will be developed and implemented by strengthening cooperation for shared
development and support for innovation.
The DBAR Program is an international venture to share expertise, knowledge,
technologies and data to demonstrate the significance of EOST and Big Earth Data
applications for large-scale sustainable development. This concept has been supported
widely, in the B&R region (see Appendix 1). DBAR addresses international STI
cooperation in support of sustainable development of people and economies at local,
regional and national levels.
The extensive geographical scope of the B&R Initiative (Fig.1) calls for smart uses and
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applications of “Big Earth Data” in the design and implementation of diverse projects
related to infrastructure improvement, environmental protection, disaster risk reduction,
water resource management, urban planning, food security, coastal zone management,
and conservation and sustainable use of natural and cultural heritage sites over the next
few decades.
The DBAR Program will serve as a platform for the B&R countries to develop projects
and activities in many areas that are important for attaining the UN SDGs. China
already has exploratory projects on the applications of integrated satellite-air-ground
based sensor technologies in B&R countries such as Cambodia and Sri Lanka. The
DBAR program stimulated (see Appendix 1) the interest of many other countries to
explore EOST and Big Earth Data applications in support of sustainable development.
The opportunity to develop and implement the DBAR Science Plan has come at a time
when many B&R countries are ready to demonstrate their contributions to global efforts
to achieve SDGs by 2030. For example, as part of its national development planning,
China has committed to building an ecological civilization that is driven by science and
technology and characterized by low carbon, green and sustainable growth. China has
demonstrated leadership in implementing the 2015 Paris Climate Agreement by
ratifying the Agreement within a year and launching projects across a wide range of
economic development sectors for combating greenhouse gas (GHG) emissions.
Towards these ends, the DBAR platform will integrate data from networks both within
China as well as from all parts of the world.
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2. Rationale
The primary goal of the B&R Initiative is to achieve major improvements in the
infrastructures necessary to meet the needs of booming trade between Asia, Africa and
Europe. Ports, highways, railways and distribution hubs will be built or expanded.
Directly and indirectly, such development will have multiple and profound impacts on
the immediate surroundings, as well as on the larger regions benefiting from the built
infrastructure. Many B&R countries have stated very clearly the intention to harmonize
and synchronize their agendas towards sustainable development, particularly in the
context of infrastructure and economic growth that will be triggered by the initiative.
Nevertheless, the combined pressures of climate variability, the intensified use of land
and of marine resources combined with the fragility of many ecosystems in B&R
countries will pose significant challenges in achieving the development goals. Many
environmental impacts of development in B&R countries are inherently transnational,
such as the exploitation of water resources, air pollution and the quality of both inland
and coastal waters.
Assessment and monitoring of both terrestrial and marine ecosystems require
observations that must be precise, reliable and timely. Objects and processes need to be
monitored across a range of spatial scales. Such needs can be met in principle by
integrating networks of in-situ and space-borne data, provided such data are accessible
and are available at the desired spectral, spatial and temporal scales.
The level of EO infrastructure and capability, both human and technological, in the
extraction of the required information from EO data is very different among the B&R
countries. In many countries, they may not meet the standards required to guide
sustainable development. Reliable and timely information on the state and evolution of
terrestrial and marine ecosystems is a necessary condition for the well–balanced
development of the entire B&R region. Hence, extensive pooling of human and
technological resources by the B&R countries is necessary.
Pooling at three different levels should be pursued:


Data acquisition infrastructure; both by in–situ and space–borne observing
systems, supported by appropriate data archiving, processing, and analysis
facilities.



EO-system infrastructure; enabling well documented data products and of user
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services based on such data products beyond current capabilities of many
individual B&R countries.


Analysis and science in support of decision-making; the growth and diversity of
current and future satellite data streams requires innovative approaches to data
discovery and analysis for solving real world problems, and to serve a vast and
very diverse user community.

Most the B&R countries are characterized by a generally well-educated population,
receptive to innovative applications of science and technology. DBAR should therefore
aim to facilitate sharing of advanced EO technologies across B&R countries and their
effective application to sustainable economic and societal development. Together with
the prevailing societal conditions, such sharing of technological resources and expertise
will enable the use and fast uptake of up-to-date scientific knowledge on responses of
fragile terrestrial and marine ecosystems, climate change and development impacts.
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3. Challenges
The DBAR Program will have to face two broad challenges:


Filling inherent gaps in scientific knowledge on Earth system processes that
determine the responses of terrestrial and marine ecosystems to climate and
development forcing;



Exploring the niche between academic and stakeholder communities in B&R
countries to promote effective dialogue and cooperation for the optimal use of
Big Earth Data for sustainable development, where such cooperation is
unprecedented.

Countries of the B&R regions span over a wide and very diverse spectrum of climate
regions, from arid to equatorial, and of Earth system processes, characterized by the
dynamics of deserts to the mass and energy balance of high Asia glaciers.
Environmental change, including climatic change, land degradation, ecosystem
destruction and diminishing wildlife habitats is widespread is widespread in B&R
countries and the causes and consequences are only partially understood.
Gaps in knowledge and delayed action lead to urgent societal challenges, such as: food
and water security, disaster response and mitigation, and loss of cultural and natural
heritage. Widespread uses of EO data for monitoring of geophysical phenomena related
to these challenges could enable B&R countries to address these problems in a
systematic manner and develop necessary remedial measures.
Scenarios on data requirements to support the assessment and monitoring of terrestrial
and marine ecosystems should be developed to identify data sources and gaps. This will
lead to the identification of issues constraining data sharing and finding ways and
means to overcome such issues.
EOST is a rapidly advancing field. Its relevance to the entire spectrum of natural
sciences research, geo-spatial visualization and scenario modeling for development
planning is widely acknowledged. EOST applications in different fields, whether it is
urban planning, agriculture, forestry or water resources management, have their own
challenges. But the challenges faced by the DBAR Program need to be articulated
within the context of the vast territory covered by the land-based Silk Road Economic
Belt and the land-coastal-marine regions traversed by the 21st Century Maritime Silk
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Road, which together constitute the geography of the B&R initiative.
China, India, Russia, Thailand and the European region are perhaps the most important
owners of EOST expertise, skills and Big Earth Data within the B&R framework (see
Appendix 2). Most of the other countries that are potential partners in the
implementation of the DBAR Science Plan would be users having widely differing
skills and competences, but also hopes and expectations about improving their access to
and application of EO data in research, education and development planning. Meeting a
diverse range of expectations among partner countries will be one of the many
challenges to advocating and implementing the DBAR Science Plan during its
three-year startup phase from 2016 through 2018.
In implementing the activities that address the various thematic Foci identified by the
DBAR Science Plan (see Chapter 5) it will be challenging to negotiate the geographical
scope of projects and actions. The latter may range from sites of significant cultural
and/or natural heritage value to whole sub-regions, like the arid and semi-arid
ecosystems where water exploitation, agricultural and urban development may not be
sustainable. In the implementation of the DBAR Science Plan, reaching consensus on
the balance between research, capacity building and demonstration projects that
integrate the application of Big Earth Data into on-going and future infrastructure
development projects will be a delicate act. There will be issues linked to data sharing
and archiving, technology transfer, strengthening EOST infrastructure in countries that
lack them, while establishing long-term partnerships that are likely to pose considerable
challenges to working groups and task forces (Chapter 8) that will be set up to address
the Big Earth Data and eight thematic foci described in Chapter 5.
The geographical scope of B&R and the potentially huge range of research, capacity
building and demonstration projects, however, allow the possibility of a broad mix of
countries to become partners in implementing the DBAR Science Plan. That challenge
is to aim for a compromise between concentrating many activities in a few countries
versus spreading them across too many countries. Needless to say, the compromise will
depend on many external other institutional factors, including budgets and the mandates
of organizations willing to enter into partnerships for implementation.
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4. DBAR Strategy
4.1 Vision
The vision of DBAR is to advocate for the integration of Big Earth Data applications in
the design and planning of all development, environmental protection and resource
management activities at local, national, regional and international scales undertaken
within the B&R initiative by the year 2025.
The DBAR vision will promote international cooperation that renders Earth observation
science, data, technology and applications to the reach of policy- and decision makers
facing environmental and societal challenges, and thus facilitating attaining SDGs in
the B&R region. The uniqueness of DBAR is the goal of building upon the diverse EO
capacities in the B&R countries in Asia, Africa and Europe through a comprehensive
and well–funded action.
4.2 Mission
The DBAR mission is to build a plurality of partnerships engaging the public and
stakeholders to design, develop and implement demonstration projects that illustrate
the value of Big Earth Data applications for attaining sustainable development goals
(SDGs).
The DBAR also will promote technology transfer and capacity building to raise the
overall levels of Big Earth Data expertise among countries within the B&R region by the
year 2025.
DBAR will mobilize EO scientific knowledge, technology and data to enable the B&R
countries to sustainably develop their infrastructure, economy, natural resources and
culture, and support decision makers towards meeting the SDG targets relevant to B&R
countries.
The spectrum of Earth system processes relevant to understanding and modeling the
responses of terrestrial and marine ecosystems to climate and development in the B&R
region is extremely wide and complex, from fragile coral reefs to high elevation
glaciers. Advancing scientific knowledge will require a well–balanced combination of
detailed in–situ experiments and accurate retrieval of surface observations from the
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radiometric data acquired by satellites. The latter is a major challenge even using the
well documented bio–geophysical data products generated by the space agencies in
USA, Europe, China and Japan.
The uniqueness of the DBAR Mission is the well–balanced effort towards advancing
Earth System Science and mitigating the obstacles along the path to effective use of the
EO infrastructure of the B&R countries.
4.3 Objectives
The above-mentioned vision and mission statements call for the DBAR Science Plan to
meet the following three objectives in its implementation:


To address knowledge gaps in earth system processes that constrains the
attainment of the SDGs in B&R countries.



To promote advanced science and decision support services to extract effective
information from massive, diverse and ever-growing volumes of Big Earth
Data.



To enhance capacity building and technology transfer within a system of
partnerships and research networks.

4.4 Implementation
The implementation of DBAR strategy follows a systematic regime and common
interest of the mutual development, mutual benefit and open sharing, that guides the
leads to co-design the DBAR organization mechanism, including the DBAR affiliations,
Partners, and DBAR capacities of dissemination and technology transformation.
The implementation of DBAR aim will be operate securely by an effective organization
mechanism and its affiliated work groups and task forces to translate the objectives
outlined above into reality, the DBAR Program identifies a set of eight Foci and Big
Earth Data. These are described in detail in Chapter 5. These Foci will be addressed by
a flexible system of DBAR working groups and task forces (see Chapter 8).
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5. DBAR Foci
The Digital Belt and Road Program Foci are clusters of outstanding research and
development questions relevant to attaining SDGs in B&R countries. There are
categorized into two parts, one is the centralized Big Earth Data, and its eight Foci that
relevant to and addresses the sustainable development in B&R. The DBAR Foci will be
addressed by a flexible system of DBAR working groups and task forces (see Chapter
8). All the DBAR Big Earth Data Focus is centered with other eight Foci for addressing
multi SDGs (see Fig.2).

Fig. 2 DBAR Foci: from Big Earth Data to address SDG targets

5.1 Big Earth Data
Big Earth Data, derived from but not limited to Earth Observation, having macro-level
capabilities that enable rapid, accurate monitoring of Earth, can transform our approach

17

to comprehensively understanding the challenges of sustainable development.
In the coming years, new EO missions will generate a massive amount of data useful
for resource management and sustainable development. These data shall be accessed,
processed, analyzed and visualized for users and service providers. However, these
users and providers often do not have enough (Information Computer Technology)ICT
resources or do not have skills for handling such large volumes of data. A multitude of
algorithms is required to extract information effectively from such rich and diverse data
streams. A fundamental new approach to data analysis is required, whereby users will
have the capability to discover access and analyze large amounts of data in a virtual
environment. Moreover, user communities will need to share algorithms and models to
deal with the complexity of such rich and voluminous data streams. Data services have
been regarded as the kernel of geo-information systems and applications.
The B&R region covers a vast area and involves numerous Earth data. The big Earth
data would provide us a new measurement to discover new knowledge hidden behind
the data so as to help humankind understand the sustainable development challenge and
to guide people toward correct decisions and efficient performance. Specially, the B&R
region is known for big differences in the capacity for collecting and using EO data.
Although large amounts of geo-spatial data exist today around the world, they are
typically dispersed geographically and owned by various entities including government
agencies, research centers, community groups, private sector and, sometimes,
individuals in selected B&R countries, making them difficult to access and utilize for
research and policy making. A regional level big geo-data platform is urgently needed
for users to find, access, process and mine geo-spatial datasets that are harvested by
regional partners who at the same time contribute towards the data-sets.
An open big earth data infrastructure can provide us a new solution for analyzing large
scale and vast amounts of earth data in an innovation and timesaving way. For example,
one computer would take 1212 years for processing 3 million planetary-scale 30 meter
resolution satellite scenes, but with a cloud computational facility (e.g., Google earth
engine), users could complete the analysis of same amount of scenes in only 45 days.

5.2 Research and Development


Agriculture and Food Security

Food and Agriculture Organization’s (FAO’s) last global projection exercise to 2050
indicates that population will still grow considerably in the coming decades, and that
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the world agricultural production will need to increase by about 70%, compared to 2005
production (FAO, 2011). A snapshot (December 2016) of statements to support the
B&R initiative, leads to a list of more than 60 countries that are concerned in one way
or another with this topic, covering more than half the population of the world. In many
of those countries, food security issues pose considerable challenges. Crop condition
and production suffer from the threat of disasters, including floods, drought and other
extreme weather phenomena.
SDG-2 calls upon efforts to “End hunger, achieve food security and improved nutrition,
and promote sustainable agriculture”. This applies very strongly and in many different
ways to the B&R Countries in Asia, Africa and Europe. The 4th target (SDG - 2.4) has
implications particularly relevant to DBAR, since it stresses the urgent need to “ensure
sustainable food production systems and implement resilient agricultural practices that
increase productivity and production, that help maintain ecosystems, that strengthen
capacity for adaptation to climate change, extreme weather, drought, flooding and other
disasters, and that progressively improve land and soil quality”. These targets overlap
with multiple DBAR elements and priorities and should be addressed by developing an
effective synergy of image data across a range of temporal and spatial resolutions.
Frequent, i.e., daily or hourly image data, have lower spatial resolution and can be
exploited to monitor agricultural productivity in response to climate forcing over large
areas. High and very high resolution image data can be applied to pinpoint hot spots
with lower productivity and recommend timely remedial actions. The GEO Work Plan
(2016-2025) articulates priority actions providing a clear guidance to develop and
implement DBAR activities linked to agriculture and food security.
Global Earth Observation System of Systems GEOSS will provide observations on:
crop production; livestock, aquaculture and fishery statistics; food security and drought
projections; nutrient balances; farming systems; land use and land cover change; and
changes in the extent and severity of land degradation and desertification. GEOSS
implementation will address the continuity of critical data, such as high-resolution
observation data from satellites. A truly global mapping and information service,
integrating spatially explicit socio-economic data with agricultural, forest, and
aquaculture data will be feasible, with applications to poverty and food monitoring,
international planning, and sustainable development. Hence, linking big Earth data
development under the DBAR Program with GEOSS could generate substantial
benefits for countries.
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Climate and Environment

Many B&R countries are in fragile environments and, as such, highly vulnerable to
climate change. To face this challenge all ecosystem elements, for example, forest,
grassland, glacier, snow cover, permafrost and lake, must be monitored and their
evolution accurately and objectively assessed. This is particularly relevant in areas
directly affected by the development of the land-based infrastructures envisaged by the
B&R Initiative. Assessments of environmental impacts and monitoring the
implementation of major projects should be necessary conditions to that the
implementations of major planned infrastructures contribute to attaining SDGs.
SDG–15 encourages nations to “Protect, restore and promote sustainable use of
terrestrial ecosystems, sustainably manage forests, combat desertification, and halt and
reverse land degradation and halt biodiversity loss”. In particular, target 15.1 aims to
“Ensure the conservation, restoration and sustainable use of terrestrial and inland
freshwater ecosystems and their services, in particular forests, wetlands, mountains and
dry lands, in line with obligations under international agreements” and 15.3 to “Combat
desertification, restore degraded land and soil, including land affected by desertification,
drought and floods, and strive to achieve a land degradation-neutral world”,
respectively.
This is an area of science and applications where the tradition and accumulated
knowledge in satellite observations is both extensive and robust, including the
integration with regional and global Earth system models. Both monitoring and the
scientific study of the processes and mechanisms determining changes of terrestrial
ecosystems in the context of global change will be the back-bone of this element of the
DBAR Science Plan.



Marine and Coast

The coastal ecosystem encompasses a broad range of components, from estuaries and
lagoons to coral reefs, seagrass meadows, oyster beds, saltmarshes to mangroves,
interacting each other and contributing to human well-being through maintaining food
web, balancing the entire marine ecosystem, protecting and restoring the coastal
ecosystem and developing trade and economy through facilitating transportation and
tourism worldwide. There are, however, many challenges associated with human
activities and climate change, owing to the complexity and dynamics of coastal
ecosystem components. These challenges, such as coastal development, overfishing
pollution, and even climate change, can cause environmental degradation and
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consequently marine species are expected to be more vulnerable.
Marine resource managers and regulatory officials must deal with livelihood of coastal
communities, who are depending directly or indirectly on coastal resources,
representing 37 percent of the world's population in 2010.
United Nations Sustainable Development Goals (UN SDG-14) stresses the need to:
“Conserve and sustainably use the oceans, seas and marine resources for sustainable
development”. The relevance of marine trade routes from China to Europe and Africa
has a distinct connection with this SDG, particularly target 14.2 that calls for the need
“to strengthening the resilience of marine and coastal ecosystems and take action for
their restoration and development” as well as target 14.5 for the “Conservation of at
least 10 percent of coastal and marine areas”.
The Maritime Silk Road includes over 30 ports across Asia, Africa and Europe as well
as development of several new ports. It will have an important significance to meet the
aforesaid mandates and goals of the UN SDG through constant monitoring of these
ports, port cities and their surrounding environments which envisages to prevent and
alleviate environmental threats within the ports and the trade routes. The achievement
of SDG-14 requires a careful and cautious usage of the sea and resources which
requires a continuous and scientific monitoring approach within the maritime silk route
and the ports. The conservation and preservation of the sea and its ecosystem can be
attained through understanding the concurrent situation of the different parameters that
has direct and indirect influence to the coastal and oceanic system.



Disaster Risk

The Sendai Framework for Disaster Risk Reduction 2015-2030, was adopted by
Member States on 18th March 2015, at the World Conference on Disaster Risk
Reduction (DRR) held in Japan, and endorsed by the UN General Assembly in June
2015. The Sendai Framework promotes shifting focus from managing disasters to
managing risks (UNISDR, 2015). In this focus the international community has had the
advantage of identifying future priorities for action on the basis of the experience and
lessons–learned under the previous 10-year Hyogo Framework for action: Building
Resilience of Nations and Communities to Disasters. National and Regional reports on
progress towards disaster risk reduction make the identification of required information
and effective interventions significantly easier towards guidance on this focus area as
part of the implementation of the DBAR Science Plan. The broader framework of the
SDGs, which was adopted by the UN after the Sendai Conference includes multiple
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references to DRR emphasizing a substantial reduction in mortality and the number of
people affected by disasters, economic losses and damage to critical infrastructure.
These targets are stated under target 11.5 “Significantly reduce the number of deaths
and the number of people affected and substantially decrease the direct economic losses
relative to global gross domestic product caused by disasters, including water-related
disasters, with a focus on protecting the poor and people in vulnerable situations”.
Many regions in the B&R countries are severely exposed to flood and drought hazards,
while major earthquakes are a frequent occurrence in East, South and West Asia.
In the B&R countries the required Earth observation data are collected by satellites
operated by different countries and agencies. The DBAR Program has a major role to
play by facilitating real time acquisition and sharing of data, supported by pooling data
analysis services. Pilot projects can play a major role, both as regards the demonstration
of synergistic use of different datasets and the integration of expertise necessary for
timely and effective management of disaster risk.



High Mountain and Arctic

The Climate Action (SDG 13) highlight the need for urgent response to climate change,
as nations and people are already experiencing adverse impacts through rising sea
levels and increased frequency and severity of extreme weather events. In terms of
sensitivity to global climate change, High Mountain and Arctic areas are amongst the
Earth’s most vulnerable environments. The so-called Arctic amplification has led to
increased warming trends over large parts of the Arctic compared to lower latitudes.
Reported changes include reduction in the duration and extent of seasonal snow cover,
as well as changes in seasonal dynamics of the permafrost active layer. High mountain
areas of Asia in particular exhibit similar trends, showing signs of retreating glaciers
and changes in seasonal weather patterns. In both the Arctic and Asian high mountains,
the observed changes will potentially have adverse effects on freshwater resources,
agriculture, survival of indigenous communities, and local infrastructure. Arctic and
High mountain regions serve as a particularly sensitive indicator of adverse effects of
climate change, highlighting the need for consistent focus on these regions.
The Water availability and Security will be also heavily with the cryosphere component
of the Earth System that is with the SDG-6 for the clean water. The High Mountain,
especially, the High Mountain Asia has the largest fresh water deposit outside the Poles
(North Pole and South Pole), securing the water supply to more than 1.4 billion people
living in the low land area. The scientific question on the water amount and its changing
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induced by the climate are still in big challenges for the science communities, and
decision makers.
Monitoring of environmental conditions in the Arctic and high mountain regions are
thus a key priority. Due to the challenging natural environment and sparse infrastructure,
in situ monitoring networks in these regions are typically insufficient to meet most
observational needs; consequently, remote sensing from space has emerged as a viable
method to obtain timely information on key environmental variables. Multiple
international efforts (e.g. the European H2020 INTAROS initiative; GEO Cold Regions
initiative) are underway to harmonize and enhance these observational capabilities.
Ensuring the full benefit of these initiatives will reach also B&R countries justifying a
dedicated Task force also in the frame of DBAR.



Natural and Cultural Heritage

Target 11.4 of SDG–11 on sustainable cities and communities stresses the need to
“Strengthen efforts to protect and safeguard the world’s cultural and natural heritage”.
Achieving this target in many B&R Countries will require a major re-orientation of
priorities, given the current level of resources invested in the restoration and protection
of natural and cultural heritage. The latter is a hardly quantifiable asset in the B&R
Countries, given the very diverse and dispersed heritage of many ancient civilizations in,
e.g., Central and South-East Asia, the Middle East and Africa. The richness of nature in
many sites within this region requires adequate legislation and enforcement, supported
by detailed and accurate observations, such as those collected by the fleet of Earth
observation satellites operated by the B&R Countries.
In this context, boosting the effective cooperation of international, national and local
partners to provide and share site, national and region-specific EO data is a challenge
and an opportunity at the same time. The complexity of the endeavor calls for the
development of a dedicated, virtual (cloud–based) platform to guarantee easy and
effective access to users for sharing both data assets and services developed by a large
and articulated community.
At the same time, pilot projects should be widely used as a vehicle to demonstrate ways
and means to use a variety of earth observation data “to protect and safeguard the
world’s cultural and natural heritage”. In many ways both the land and the 21st Century
Maritime Silk Road highlights many sites of high priority, including several recognized
by United Nations Educational, Scientific and Cultural Organization (UNESCO) as
World Heritage sites of outstanding universal value for such actions.
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Urban and Infrastructure

SDG–11 calls nations to “Make cities inclusive, safe, resilient and sustainable”.
Nothing underscores better the urgent relevance of this goal to B&R Countries than the
booming growth of an already very large population in Asia and Africa and the
increasing urbanization of these regions. By 2030, almost 60 per cent of the world’s
population will live in urban areas and 95 per cent of urban expansion in the next
decades will take place in developing world”.
Intensification and expansion of urban areas have a severe impact on the natural
resources of large regions, which leads to the need for monitoring not only urban sprawl,
but also the land and water resources of the regions wherein impacts are expected to be
significant. Monitoring should be supported by a better understanding of the relation
between the spatial structure of urban spaces and climatic and hydrologic processes.
The latter will provide a better basis to improve the resilience of mega-cities and reduce
the vulnerability of urban spaces to stressors induced by population growth and climate.
Both observation and modeling of the built-up space are very challenging due to the
combination of the inherent 3D geometry and extreme heterogeneity, which require
significant improvements in theory, modeling and experimental approach to study
energy and mass transfer in such environments. The latter applies to many different
processes, such as the relation between urban traffic, 3D spatial structure of urban space
and air quality and other environmental issues.
The motivation of the B&R Initiative is the modernization and development of major
infrastructures along both the land and maritime environments. Such investments have
a direct bearing on SDG - 9: “Build resilient infrastructure, promote inclusive and
sustainable industrialization and foster innovation”, particularly in relation to achieving
Targets 9.1 “Develop quality, reliable, sustainable and resilient infrastructure, including
regional and trans-boundary infrastructure” and 9.5 “Enhance scientific research,
upgrade the technological capabilities of industrial sectors in all countries, in particular
developing countries, encouraging innovation and substantially increasing the number
of research and development workers” , respectively.
Design, planning, construction and monitoring of major infrastructures require detailed
and accurate information on the site and surrounding areas. Apart from fine resolution
terrain modeling, deformations and slope stability need to be characterized and
monitored. Besides classical geodetic space-borne techniques, innovative methods such
as laser scanning from mobile and Unmanned Aerial Vehicles(UAV) platforms are
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increasingly being used. Given the scale of expected developments in the transport and
communication infrastructure along both the land and maritime environments, a major
issue is the impact on the resources and environment within a much larger area
surrounding the built infrastructure. Both assessment and monitoring of such impacts
can be significantly facilitated by a wider use of EO data, as envisaged under DBAR.



Water Resource and Security

SDG 6 stresses the urgency to “Ensure access to water and sanitation for all”.
Extremely relevant to B&R countries are Targets 6.3 “Improve water quality by
reducing pollution, eliminating dumping and minimizing release of hazardous
chemicals and materials…”, 6.4 “Substantially increase water-use efficiency across all
sectors and ensure sustainable withdrawals and supply of freshwater to address water
scarcity…” and 6.5 “Implement integrated water resources management at all levels,
including through trans-boundary cooperation as appropriate”, respectively.
The GEO Water Strategy (GEO, 2014) reviewed the state-of-the-art and identified
priorities towards assessment of water resources and stewardship of water security. The
availability of quality water continues to be a major issue for the Earth system and
humans in particular. Water is essential for ensuring food and energy security, for
facilitating poverty reduction and human health, and for the maintenance of ecosystems
and biodiversity. There is a growing concern that the water available in many regions of
the world will not be sufficient to meet emerging demands arising from population
growth, industrial expansion, and climate change.
In respect of the focus on water different aspects need to be addressed: a) global
security of domestic and useable water supplies; b) adaptation of water resource
systems to climate change; c) water-related health and welfare needs of the poor; d)
protection from hydro-meteorological extremes (including floods and droughts); e)
information needs of the security nexus of water, energy, and food; f) access of water to
ecosystems and biodiversity systems. Consistent and extended time series of Essential
Water Variable (EWV) need to be generated and maintained. Strategies for addressing
water data product needs to recognize two primary user groups: water cycle variables
for climate and macro scale hydrological research, and water variables that are essential
for water resources management applications and operations.
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6. Research Design
6.1 Research Logic
The DBAR Science Plan has been conceived to link five levels of actions (Fig. 3):


Link multiple data streams into an integrated, distributed data repository



Design and development of an ICT infrastructure to support remote discovery,
access, processing analysis of EO data in a virtual (cloud) environment



Research on Earth System Science primarily based on EO data



Interaction within communities of scientific and professional stakeholders



Dissemination of SDG–relevant outcomes

The first level makes the DBAR concept feasible by providing access to multiple and
diverse data streams through a distributed and integrated data repository.
The second level is expected to deliver a system to provide to any user in the B&R
region the ICT support needed to extract information from complex and rich data
streams, regardless of limitations in the computational resources available to user.
The third level includes in-situ experiments, algorithm development to retrieve surface
properties and modeling of earth system processes. Outstanding research questions have
been clustered into Big Earth Data, and its eight DBAR Foci (see Chapter 5 above). The
research and development activities to address the Foci will be coordinated by Working
Groups and Task Forces (see Chapter 8).
The fourth level addresses the dissemination of information on project contents and
achievements and the engagement of a diverse and potentially large stakeholder
community in B&R countries which can claim ownership to the achievements.
The fifth level entails the communication of project outcomes most relevant to support
the attainment of SDGs and specific targets related to SDGs at national and regional
level, with particular attention to Adaptation to Climate Change.
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Fig. 3 DBAR Work Flow - from space borne observations to a Big Earth Data Platform,
Serving DBAR Foci.

To realize the aims of DBAR, the DBAR research follows the DBAR Program, and
identifies a concrete list of Tasks (T) and Actions (A) to be implemented within the
program. A Task is understood as a driving guideline and strategy to be implemented
throughout the program. Actions are understood as concrete steps supporting the
identified Tasks and the general Mission and Vision of DBAR.


T1: Identify outstanding knowledge gaps and structure a comprehensive and a
well-articulated research program. To initiate such efforts, a set of eight Foci
and Big Earth Data has been identified and briefly described (see Chapter 5).
Initial DBAR specific objectives and activities are described in Chapter 8.



T2: Facilitate the convergence of resources to support the implementation of
identified projects in B&R countries.



T3: Promote and facilitate the improvement and harmonization of national data
policies towards free access to both in–situ and space–borne EO data.



T4: Improve the quality of bio-geophysical data products and the richness of
the set of data products to capture the earth system processes.
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T5: Bring the exploitation of EO data in the B&R countries at a comparable
level by a combined action to substantially improve the Information Computer
Technology (ICT) infrastructure for data management and analysis and to
improve technological and human resources capacities at multiple levels (see
Chapter 11), including achieving full coverage of satellite ground stations.



T6: Promote and developing high level, EO–based information services in
B&R countries to advance the fruition of past and future investments in the
shared EO infrastructure by wider involvement of user communities.

Concrete Actions identified in the early phase of the program can be listed as follows.
More actions will be identified and implemented during the course of the program.


A1: Articulate and communicate the scientific and technological progress of the
projects by targeting different audiences (see Chapter 10).



A2: Inform international, regional, national programs and organizations by
producing the Annual Briefs on outcomes that are directly and indirectly
relevant to attaining SDGs (see Chapter 7).



A3: Engage national and regional stakeholder communities and liaise with
related initiatives in the framework of the implementation of the B&R initiative
(Chapter 7).



A4: Set up partnerships or networks of participants by means of convening
international, regional and national symposia and conferences to bring together
academics, scientists, researchers, planners, decision makers, and community
and civil society leaders. Such partnerships and networks will help to illustrate
the importance of Big Earth Data applications for the sustainable development
of resources, economies and communities along the B&R area (Chapter 7 and 8,
in WGs, and TFs).



A5: Facilitate the mobilization of resources to support the implementation of
the projects and actions developed by the Working Groups and Task Forces that
are implementing the DBAR Science Plan. It is envisaged that support will
come from Chinese international cooperation programs, other national
cooperation programs and from a variety of other interested local, national,
regional and international donors from both the public and the private sectors
(see Chapter 7 and 8, in WGs, and TFs).



A6: Define and support core activities of direct benefit (see Table 1) to
participating organizations in the DBAR countries, such as fellowships at
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different levels, training events and workshops (see Chapter 7 and 8).


A7: Develop a phased DBAR Implementation Plan (see Chapters 6 and 8) with
regular evaluations and updates of specific objectives and of project-level
activities.



A8: Demonstrate through pilot projects the crucial role of EOST and Big Earth
Data applications for attaining SDGs at varying scales (local, national, regional
and international) (see Chapter 5 for a description of focal areas in relation with
SDG targets).



A9: Undertake a baseline survey and inventory of the availability of
accessibility to EO data and science capacities in B&R countries (see Chapter
8).



A10: Promote innovative EO services, particularly for academic spin-offs and
research by engaging the private sector in projects and activities that attract its
interests (see Chapter 8);



A11: Develop a DBAR advanced data infrastructure (see Chapters 5 and 8).



A12: Establish links with other related EO data platforms and initiatives in
China and elsewhere to optimize data, information, expertise and knowledge
brokered within the DBAR infrastructure.



A13: Build capacity and transfer technology to enable and support less
developed B&R Countries including new institutional infrastructure such as
virtual ground stations, installation of antennae and setting up new ground
stations (see Section 1.1).



A14: Establish Centers of Excellence for EO science and applications
specifically focusing on services to support the achievement of the SDGs.
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Table 1: Examples of funding opportunities offered by current Chinese programs for
research and exchanges related under the DBAR Program
Funding Agency

Name

Notes
Several Priority Funding
Areas, including
“Resources, environment
and ecology along the
B&R regions

Natural Science
Foundation of China
(NSFC)

International (Regional)
Cooperation and Exchange
Programs under
Agreements/MOUs

NSFC

Research Fund for International
Young Scientists

Chinese Academy of
Sciences (CAS)-CAS
President International
Fellow Initiative (PIFI)

Distinguished Scientists

1–3 months

CAS-PIFI

Visiting Scientists

1–12 months

CAS-PIFI

Postdoctoral Researchers

1-2 years

CAS-PIFI

PhD Students

3 years

Researchers from
Developing Countries

Short-term Visiting Scholarship

Category A

Researchers from
Developing Countries

Post-doctoral Fellowship

Category B

China Scholarship
Council (CSC)

undergraduate students
master students
doctoral students
general scholars
senior scholars

Bilateral Program; full
scholarship

CSC

master students
doctoral students

Chinese University’s
Independent Enrollment
Program; full scholarship

CSC

general scholars
senior scholars

Great Wall Program; full
scholarship

(Note: There are many other international, regional and national funding opportunities for
staff and student exchanges, which will be inventoried during the startup phase.
International organizations that wish to explore these funding opportunities are advised to
establish partnerships with a Chinese counterpart in order to be able to joint funding under
any of the Programs described in the table.)
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6.2 Research Timeline
The preparation of the DBAR Program started in early 2015 and accelerated in the fall
of 2015 and in 2016 with the organization of multiple events to define DBAR priorities,
content and partnerships (Fig.3).
The DBAR planning consists of three Phases:


Phase I: Preparation and Startup 2016-2018



Phase II: Implementation Stage 1 2019-2022



Phase III: Implementation Stage II 2023-2026

The schedule of events that have been completed and foreseen for the immediate future
(Fig. 3) is as follows:
Conferences are defined as open events with a “call for papers”:


Earth Observation for the Maritime Silk Road (EMSR), November 2015, Sanya



1st DBAR (EOBAR), May 2016, Beijing



2nd DBAR, December, 2017, Hong Kong



3rd DBAR, December 2018, Cambodia

After 2018, the DBAR conferences will be held on an annual basis in different B&R
countries, with additional meetings and workshops.
Meetings are limited to invited participants to discuss the progress of the DBAR
Program.


1st DBAR meeting, Beijing, December, 2016



2nd DBAR meeting, Hong Kong, December, 2017

Annual DBAR meetings from 2018-2026 will be convened in different DBAR
countries.
Workshops are organized by the Working Group chairs and members. One workshop
has already been held: DBAR-DISASTER, Sanya, December, 2016
Other workshops will be organized when needed.
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Fig. 4 DBAR Preparation and Implementation Schedule

The periodic evaluations (M3, M4 and M5) will be done on the basis of the procedure
described in Chapter 7. The three phases of DBAR are described in detail below,
Phase I (2016 -2018): Preparation and Startup Phase
The DBAR Program has been prepared with inputs obtained via two conferences in
2015 and 2016. The DBAR Science Plan has been elaborated to address
recommendations emerging from these two conferences and other smaller events, and
from discussions held during 2016, including several meetings of the Science Plan
Planning Group.
In the Preparation Phase (2016), feasible activities were identified with regard to the
various Focus areas summarized above and have been assigned to seven Work Groups
(WGs) and two Task Force (TF) (see Chapter 8). Some of the WGs and the TF already
have some activities that meet the objectives of the Science Plan. All WGs and TF will
develop new activities for implementation during Phases II and III, respectively. This
system will be evaluated and updated as necessary on the basis of the 1st evaluation
(M3).
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During the Startup Phase, from the end of 2016 to end of 2018, a number of DBAR
conferences as well as consultative meetings related to DBAR will be convened and
DBAR will be fully introduced to funding agencies, researchers, and international
communities. After the first DBAR conference in May 2016, when DBAR was
proposed by RADI with the support of a number of experts from more than 20 B&R
countries, a Science Plan Planning Group (SPPG) was established. The Science Plan
was reviewed and integrated into the deliberations of the 1st DBAR Meeting (December
2016) and it will be finalized in 2017and officially launched in December 2017.
The Startup Phase will be concluded by the preparation of the 1st Report for Assessment
(E1) and the 1st Evaluation by external evaluators (M3) at the end of 2018.
During the Startup Phase, new B&R partners interested in contributing to DBAR will
be identified, and agreements and protocols for international cooperation between
DBAR and its partners will be established.
The first expected outcome of the Preparation and Startup Phase is the production,
review and endorsement of the DBAR Science Plan (this document), detailing vision,
mission, objectives, implementation strategy, science foci, implementation plan, data
management and data policy, outreach, management and governance mechanism.
At the end of the Startup Phase, the results of the initial projects carried out by the WGs
and TF will become available and reported as described in Chapter 7.
Phase II: Implementation Stage-1 2019-2022
At the inception of Phase II the objectives, results and partnership documented by the
1st Assessment Report and complemented by the findings of the external Evaluation
Committee will lead to an updated Work Plan for Phase II. At the same time, the
partnerships established during the Start-up Phase and the resources mobilized will
allow DBAR to initiate a coherent set of projects to address all DBAR Foci.
As in the case of Phase I, Phase II also will be concluded by an assessment and
evaluation procedure (M4). It is expected that the work plan detailed in the 2 nd Report
Assessment and complemented by recommendations of the Evaluation Committee will
bring DBAR up to full speed during Phase III.
Phase III: Implementation Stage-2 2023-2026
The projects initiated under Phase III will be defined by integrating the outcome of the
evaluation with the feedback received on both the scientific progress and the SDG
highlights reports. It is expected that by the start of Phase III the DBAR data platform
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will be fully functional so that projects will be able to focus on science and
development issues, rather than on solving technological problems related to data
availability.
The final evaluation of the DBAR Program is scheduled one year ahead of the end of
Phase III to guarantee sufficient lead time to define and initiate, if applicable, a
follow-up program.
It is expected that the achievements of the DBAR Program at the time of final
evaluation (December 2025) will provide sufficient evidence to decide upon the
usefulness of launching a follow–up program.
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7. Governance and Management
The following paragraphs describe the governance and management of the DBAR
Program.
7.1 Governance Structure
The DBAR Governance structure is shown schematically in Fig. 4. The following
paragraphs describe the main responsibilities and activities of each of these Committees,
working groups and task forces.

Fig. 5 DBAR Governance Structure: DBAR Action Groups, Partners and Capacities

The DBAR organization is made up of Science Committee (SC), Secretariat, and
DBAR Work Groups, and Task Forces. All these are categorized into DBAR Action
Groups, Partners and functionalcapacities. The DBAR Action Groups include WGs and
TFs, DBAR Partners are those who contribute to DBAR Program and its
implementations, and the DBAR capacities are DBAR capacity building, technology
transfer, and the network of International Centers of Excellence (ICoE-s). The
organizational elements are explained below.
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The Science Committee

The Science Committee (SC) is the highest-level committee with responsibilities for
overseeing and monitoring the progress and quality of the projects that are designed to
implement the DBAR Science Plan. The members of this committee will be appointed
by the Chair of this committee, and may include the Chairs/Co-Chairs of the various
working groups and task forces. It will ensure that the DBAR Program conforms with
good scientific practice in terms of data policy, quality, availability and stewardship.
The SC will develop appropriate criteria for both internal and external evaluations, and
will define the milestones and deliverables that should be reached during the
implementation of the DBAR Program during its three different phases. It will be
responsible for supervising the work carried out by the working groups and task forces.
It will provide daily guidance and be supported in its work by the DBAR Secretariat.
The SC may, from time-to-time, set up some Ad-Hoc Committees or Sub-Committees,
to carry out certain specific tasks such as drafting of special reports, liaising with
donors, funding institutions and the private sector, and for interfacing between the
working groups, task forces and the SC.
An external evaluation committee will be set up to evaluate the scientific quality and
progress of the implementation of the DBAR Program at the end of each of the three
phases of the project, and report their findings to the SC. Three evaluations are foreseen
as follows:


E1-end of startup phase



E2-midterm evaluation at the end of Phase II (implementation phase 1)



E3-final evaluation with recommendations on the need and desirability as well
as the scope and content of a follow-up program.

Specific Terms of Reference for the External Evaluation Committee will be drawn up
by the SC.
A working group liaison sub-committee may be set up to act as the interface between
the working groups, task forces and the SC. The WGs and TFs chairs and co-chairs will
co-operate with this committee, made up of representatives of the WGs and TFs and
some members from the SC.


The Secretariat

The DBAR Secretariat reports to the SC and is responsible for carrying out the day to
day work and communications with all scientists, organizations, stakeholders and
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countries involved in the DBAR Program.
It will also be responsible for organizing the DBAR conferences and meetings. In
addition, it will set up, maintain and update the DBAR website
(http://www.dbeltroad.org). It will produce regular DBAR Program Newsletters,
reporting on progress and new activities carried out by the DBAR participants. It will
also be charged with searching and subsequently informing all participants of any
“Open Calls for Proposals” from international and national funding agencies. The
Secretariat will also be responsible for producing the required operational and financial
reports.


Working Group

Seven Working Groups (WGs) are responsible for prioritizing and carrying out the
activities outlined in the seven DBAR Foci (see Chapter 8). They will report to the SC
Membership of WGs and managed independently by the Co-Chairs of each WG.


Task Force

In addition to the working groups there is currently one Task Force on High Mountain
and Cold Regions already established and perhaps others may be added in the future. A
Task Force does not correspond directly to a DBAR Focus area, but is set up to address
selected emerging issues that have some area, ecosystem or other specificity. The
Chairs (or Co-chairs) are responsible for the very specific science questions and
challenges, and for carrying out the activities. The Task Force (TF) will report to the SC.
Membership of TFs is managed independently by the Chairs of each TF.


International Center of Excellence

International Centers of Excellence (ICoEs) will be established to make contributions
during the term of DBAR and to make DBAR’s further development possible and
sustainable.
The ICoEs can be based on existing institutions focusing on “Big Earth Data” in the
design, development and implementation of diverse projects related to big earth data,
infrastructure improvement, environmental protection, disaster risk reduction, water
resource management, urban development, food security, coastal zone economic growth,
management of natural and cultural heritage sites, sustainable development of high
mountain and arctic cold regions and etc. They are expected to operate as network
mechanisms engaging other similar institutions in their region, country or city.
Generally, each ICoEs will be developed to contribute to DBAR’s main principles,
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objectives and foci and to promote and disseminate widely the DBAR concepts,
approaches and applications. The ICoEs would not only be committed to supporting
DBAR Science Committee (SC) and Secretariat in facilitating DBAR but also to be
developing as a global network for earth observations knowledge, expertise and
researchers.
Specifically, ICoEs will envision 3 objectives for their activity in DBAR.
7.2 Reporting, Evaluation and Assessment


Reporting

The following reports will be produced during the DBAR Program:





Half yearly progress reports will be produced by each working group and task
force and submitted to the SC.



Annual financial reports will be produced by the Secretariat and submitted for
review and approval by the SC.



Detailed scientific progress reports will be prepared by each working group and
Task Force on work carried out and plans for the subsequent year, on an annual
basis, and submitted to the SC.



Based on the above reports, the SC will produce an “Annual Sustainable
Development Highlights” report.



The SC will also produce a “Report for Assessment” at the end of each phase of
the DBAR Program to be sent for external evaluation.

Evaluation and Assessment

The SC will carry out an internal evaluation and assessment of the work carried out by
the Working Groups and Task Forces before the end of each phase. This will form the
inputs to the preparation of the “Assessment Report” which will then be reviewed by an
external evaluation committee.
The report will consist of two sections: one summarizing the work done and the other
detailing the objectives and work plan for the subsequent phase, It will integrate data
and information inputs from all Working Groups and Task Forces as well from the
Engagement Committee. The external evaluation will have access to any documents
and data produced by the DBAR Program, to in order to carry out an effective valuation
and recommend practical measures for improvements.
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8. DBAR Working Groups and Task Forces
8.1 Introduction to Working Groups and Task Forces
In the startup phase, the following seven WGs and two TFs are being established and
will be evaluated at the end of the startup phase, and updated if necessary. The
contribution of the WGs and TFs to address the DBAR Foci is schematically illustrated
in Table 2.
Table 2: Natural relationship and linkages between the WGs/TFs and DBAR Selected
Foci

Note: Gradient color shows the level of natural relevance for WGs/TFs to address the
DBAR Foci, darker color expresses more relevance (reference the color bar).

The WGs and TFs have the responsibility of identifying the priorities and initiate
projects as needed to response the scientific challenges that are depicted through the
DBAR Foci. The DBAR Foci are overlapping and multidisciplinary and each of the
Foci may be addressed by more than one WGs and/or TFs.
The SC has the responsibility to distill knowledge relevant to attaining SDGs from the
progress of the implementation of the DBAR Program. Such knowledge can then be
used to inform international agreements and conventions, and to encourage the
inclusion of such knowledge in appropriate international websites and documents, such
as the Sustainable Development Highlights Report.
As the strategy aim of DBAR, the SDGs are relevant to the work of WGs, and TFs, a
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mapping of DBAR affiliations and the DSGs are showed in Table 3, that expaimains the
degree that the WGs/TFs can address, the table is compatible to the description of
DBAR Foci in Chapter 5.
Table 3: Degrees of WG/TF contributions for addressing the UN SDGs

Note: this table shows the level (from low to high) of addressing of DBAR WG/TF to UN
SDGs

8.2 WG1: Big Earth Data


Background and Motivation

To support regional sustainability and development, the DBAR Big Earth Data
Working Group (DBAR-DATA) was established to improve EO data sharing and
cooperation. The DBAR-DATA corresponds directly to the Infrastructure area in the
DBAR Foci. The main task of DBAR-DATA is to build and maintain the Big Earth
Data for DBAR, which will be a fundamental facility of and service offered by DBAR.
As the flagship project of DBAR, it will bring practical services that rely on the use of
local and regional geo-spatial data in the B&R Region. The Chinese organizations
involved in the DBAR Program also want to use this platform to make their
observational data contribute to the partners in the B&R region.



State of the Art
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There are many important international EO data providers in this area, including the
data-rich countries of Europe as well as China, India, and Russia. More recently, other
countries, including Thailand, Singapore, Vietnam and Indonesia, have become capable
of accessing and analyzing Big Earth Data. There are still many B&R Countries,
however, with limited capacity for obtaining or using EO data.


Relevance to DBAR Foci

DBAR-DATA is focusing on the building and maintenance of the DBAR Big Data
platform for use by the other elements of the DBAR program. The Group will develop a
Big Earth Data platform for research, capacity building and demonstration projects that
address the issues of other WGs, such as: coastal zone management, disaster prevention
and mitigation, conservation and sustainable development of natural and cultural
heritage, agriculture and food security, environmental change and water and urban
development. The platform will also integrate and synthesize data from other partner
networks and guide development within the B&R region along sustainable pathways.


Specific Objectives

The DBAR-DATA has been set up to improve regional EO data cooperation.
Geo-spatial data are the fundamental resource for strengthening the e-infrastructure of
this regional ecosystem and help to improve environmental management, sustainable
development and disaster mitigation. The WG is also actively cooperating with other
global, regional and national organizations and mechanisms. The DBAR Program has
listed many data related issues as its objectives, including: 1) promoting collaboration
between China and countries of the B&R on geospatial data activities, 2) exchanging
experiences in EO data management, sharing and services, 3) building a regional data
network and localized data portal around the DBAR region, 4) encouraging local data
agencies and systems to participate in the regional data network, and 5) supporting
geospatial data applications for projects and activities within the B&R area.


Work Plan

The DBAR-DATA will design, develop and operate a Big Earth Observation data
platform for providing science and decision support services across the broad range of
DBAR focus areas. It will establish links with other related EO data platforms
and initiatives in China and elsewhere to optimize data, information, expertise and
knowledge brokered within and the services and products that delivered through the
DBAR platform. The DBAR platform will conform to good practices in
data access, sharing and stewardship, and will advocate for the adoption of
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such practices by all cooperating countries and partners. A baseline survey and
inventory of EO data and science capacity in the countries of the B&R region would be
a necessary first step in building DBAR-DATA.
The partners and collaborators will be identified from the working teams of China
GEOSS, GEOSS, Association of Southeast Asian Nations (ASEAN)/ Sub-Committee
on Space Technology and Applications (SCOSA), Asia-Pacific Space Cooperation
Organization (APSCO), CODATA, ICSU World Data System (WDS), Integrated
Research on Disaster Risk (IRDR), The World Academy of Sciences (TWAS),
Committee on Earth Observing Satellites (CEOSS)/ CEOS Working Group on
Information Systems and Services (WGISS )and other leading international
organizations and projects. The preliminary team consists of 10 countries and areas
(China, Spain, Italy, UK, Australia, Lao PDR, Thailand, Malaysia, Singapore and Hong
Kong). The working group was initialed by Prof. LI Guoqing, and co-chaired by Prof.
LI Guoqing and Dr. Silap Boupha in the 2017-2018 period.
Participating in the DBAR-DATA activities is welcomed and easy. The data holders,
data brokers, data scientists and data enterprises are encouraged to participate in the
DBAR-DATA and to make contributions to the DBAR-DATA activities.


Deliverables

DBAR-DATA is in charge of building and maintaining the DBAR Big Data
cooperation platform. It will provide a batch of services, such as the Earth Observation
data portal and the EO data cloud. Massive data resources will be harvested and
published through the contributions from China and other partners.


Ongoing Activities

DBAR is connecting to the GEO Portal and developing the DBAR Data Portal to
benefit the management of and access to large amounts of geo-spatial data from both
regional and global providers. This work in under the cooperation with the GEO Portal
Team (Italy CNR) and each national team in the B&R countries.
The project is developing an EO data cloud service to provide massive data storage and
easy-to-use online processing for collaborative projects and partners. This work is being
done in cooperation with the Jinan Super Computer Center and isardSat co.
The integration of data services from Chinese space agencies to provide the easy
accessing to Chinese based EO data is another initiative. This work in cooperation with
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RADI, China Meteorological Administration (CMA), China Center for Resources
Satellite Date and Application (CRESDA) and China RS, as well as Asia Pacific Space
Cooperation Organization (APSCO).
DBAR is developing the regional and national DataCube system to promote the use of
high-quality EO data. This work is being done in cooperation with Geoscience
Australia and CSIRO in Australia and RADI in China, and they will work together on
the training and support of DataCube technologies.
DBAR is also enhancing capacity building through data-related training courses, RADI
will work with other organizations, such as the World Academy of Sciences
(TWAS)/CAS SDIM, ICSU/CODATA, GEO and DBAR-DISASTER. It will help
young scientists to learn more about every kind of EO data, assist developers to get
experience in building their data systems, and enable decision makers to obtain
knowledge of EO data results.
Finally, the project is convening meetings, regularly communicating among group
members, and organizing a DBAR series of conferences.
8.3 WG2: Agriculture and Food Security


Background and Motivation

Most of the countries along the Belt and Road Initiative have predominantly rural based
economies, in which the agricultural sector accounts for over 25% of their GDP and
engages more than 40 % of the work–force. Yet, globally there are still about 800
million people that suffer from Hunger and most live in the B&R countries. Eradication
of poverty and hunger form the two top priorities among the seventeen United Nations
2030 Sustainable Development Goals, unanimously adopted by the heads of
state/government gathered in New York in September 2015.
To ensure global food security and realize UN Sustainable Development Goals (SDGs),
it is essential to improve global food security governance involving the entire food
chains, from production, harvest, to trade, market and consumption. Information on the
food chains is crucial for an open, transparent, and inclusive global food security
governance.
One of the major challenges faced by most food-insecure countries of the B&R is the
paucity of adequate capacity in accessing up-to-date food security information.
Strengthening of information systems not only requires strong technical knowledge, but
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also demands sustainable long-term financing, as well as human and other resources.
Presently, almost all food insecure countries of the B&R face financial shortages and
lack adequate skilled human resource, thereby constraining them from independently
setting-up, operating, and maintaining information systems, including agricultural
(crops and pasture) monitoring facilities. Consequently, these countries over-depend on
information provided by third parties which often result in taking important food
security decisions based on delayed and often not easily verifiable information.
Accordingly, for these countries the establishment and/or strengthening of
comprehensive agriculture monitoring systems, encompassing crops, livestock and
fisheries, is an urgent requirement for national food and nutrition security governance.
New and emerging technologies, such as satellite remote sensing, digital earth, big data,
cloud computation and internets provide a unique opportunity for the world community,
especially the developing countries, to address the information gap and to manage their
own agriculture related information, thereby leading to a transparent agricultural trade
that contributes to fair international food security governance.
Given the above-mentioned challenges and opportunities, the decades’ long research
experience of the Chinese Academy of Sciences (CAS) and the advance in satellite
based remote sensing and monitoring of food production will be put to use to establish
an agriculture and food security working group. The working group will be based on
principles of voluntary participation, close consultation, equality and transparency as
well as mutual benefit under the Digital Belt and Road (DBAR) program. All
stakeholders, researchers, scientists, agricultural resource managers willing to
contribute to the program are welcome to participate in the working group.


State of the Art

Observation of agricultural targets has been a focus of earth observation since the
launch of Landsat 1 in 1972. Initially, the primary objective was to map agricultural
lands, while with time attention moved to retrieve data on biophysical properties of
crops and capture broader dimensions of agro–ecosystems. Both optical and microwave
systems are used for this purpose and retrieval of data on biophysical properties by
assimilating both optical and microwave measurements into process models is a
cutting–edge area of research.
Furthermore, emerging EO techniques have the potential for capturing essential aspects
in the conversion of solar energy into biomass, such as measurements of foliage
emission by fluorescence. Given the challenging requirements on timeliness of
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observations needed to monitor food and fiber resources, the role of dedicated,
specialized micro-and nanosatellites is likely to increase substantially in the near future.
Countries, such as United States, China, European Union, Russia, India, Thailand etc.,
are operating remote sensing imaging systems at very high spatial resolution. Such
systems are vital to observe the fragmented, heterogeneous agro–ecosystems in B&R
countries. However, most food-insecure countries of the B&R are the paucity of
adequate capacity in accessing up-to-date food security information. For these countries
the establishment and/or strengthening of comprehensive agriculture monitoring
systems, encompassing crops, livestock and fisheries, is an urgent requirement for
national food and nutrition security governance.
New and emerging technologies, such as satellite remote sensing, digital earth, big data,
cloud computation and internets provide a unique opportunity for these developing
countries, to address the information gap and to manage their own agriculture related
information.


Relevance to DBAR Foci

The DBAR-AGRI working group aims to create a community of practice on
comprehensive agriculture monitoring to address the information gap related to food
security and nutrition with the following specific objectives:


Specific Objectives


To establish a partnership community of practice to develop and implement a
strategic plan for comprehensive agriculture monitoring which will include (1)
a scientific committee, (2) thematic and regional working groups and (3) a
network of field monitoring sites.



To promote up-to-date understanding and awareness on Earth Observation (EO)
contributions to global and regional food and nutrition security issues.



To compile and promote good practices on:
a)

EO based comprehensive agricultural monitoring cloud platform including
for cropland, rangeland, aquaculture, and horticulture；

b)

adaptation and customization of EO based agriculture monitoring cloud
platform for BAR countries; and

c)

capacity building for agriculture monitoring in DBAR countries.
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Thematic Coverage

The basic tenet of this initiative is to contribute to a holistic approach to address the
information-gap in order to ensure food and nutrition security of a growing population,
especially in developing countries. Such an endeavor will only succeed by
simultaneously addressing the full food basket, including food grains, fruits, vegetables,
milk, fish, meat and other foods. Accordingly, it is proposed to initially cover the
following themes:


Crop Monitoring: Crop monitoring has been a successful exercise on EO
applications. CropWatch system developed by RADI, CAS has been regularly
providing assessment of four major food crops of the world viz. Corn, Rice,
Wheat and Soybean, covering 31 major producing countries in the world.
Currently data preparation to analysis is carried out by a team at RADI and
results are provided as Quarterly CropWatch Bulletins. However, with the
development of CropWatch Cloud, data analysis and reporting would be
possible from anywhere in the world through internet. It offers unique
opportunity to countries in need of work on crop monitoring, but currently not
having enough resource to do so. Through participation in CropWatch Cloud
activities it will be possible for them to assess the crop production of their
country. The CropWatch Cloud will be an open and inclusive research platform
that is based on the principles of voluntary participation and contribution,
shared support and close consultations for mutual benefits. Ideally, the system
should give user friendly crop status indicators in any field, derived from
satellite data. In this programme, initially efforts will be made to undertake
country specific modifications and validate the CropWatch for the purpose.



Rangeland Monitoring: Grasslands including sown pastures and rangelands are
the largest ecosystem providing livelihood to more than 10 percent of global
population. Globally area of pasture and fodder crops is about 3.5 billion ha,
which is 26 percent of world land area and 70 percent of world agricultural area.
Livestock’s are very important component of agriculture contributing to
nutrition security to ever growing population. Traditionally the pastoral system
depended of rangelands for its survival and growth. With time large parts of
pastures got diverted to agriculture and other use. These may further degrade in
the climate change scenario. Therefore, it is important to monitor the
rangelands for change in area, condition and productivity. Temporal data on
physical and bio-physical parameters from remote sensing satellites are ideal
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source of information for assessing the rangeland systems. Efforts are needed
on identification of grass community types; assess palatability of grasses to the
dependent animals, monitoring the quality of grass-spatial as well as temporal
distribution using satellite remote sensing data. Rangeland carrying capacity
and impact of global change on rangelands are important aspects to be studied.
The ruminants dependent on rangelands are also a known source of methane-having a higher global warming potential than CO2. It will be interesting to
assess the methane genesis from rangelands.





Aquaculture Monitoring: Fishery is an important segment for ensuring nutrition
security of the world. Asia contributes about 70 percent of inland fish
production globally. Inland fishery is dependent on area and condition of
wetlands. Globally a decline of 64-71% in the area under wetlands has
happened during the 20th century. Large parts of Asia receive a high amount of
rainfall. Aquaculture has emerged a good farming system in high rainfall and
low laying areas, particularly in the coastal region. Geomatics has good
potential to assess the site suitability for aquaculture. Land use maps derived
from high spatial resolution remote sensing data, coupled with digital elevation
along with weather and soil information could form the core inputs for analysis.



Horticultural for Food: Horticulture comprises a large range of crops classified
as fruits, vegetables, tuber & root, spices, ornamental, aromatic & medicinal etc.
Asia ranks high on production of horticultural crops as well as having type of
crops. Horticultural crops grown along with field crops enhance the farmer’s
income as well as help in improving nutritional balance in diet. Horticultural
crops are grown under most diverse conditions/locations like kitchen gardenfields- large scale plantations. Thus, it offers opportunity for development of
range of Geomatics applications such as area estimation, condition assessment
and production forecasting, site suitability analysis in a region, infrastructure
planning for processing, marketing, storage etc. Among the several applications,
monitoring of horticultural crop plantations such as apple could be a good
candidate for development of Geomatics application.

Work Plan

The CropWatch team of the Institute of Remote Sensing and Digital Earth (RADI-CAS)
will facilitate the DBAR-AGRI working group initiative.
The creation of such a working group needs active engagement from appropriate
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institutions of DBAR countries and interested international organizations. Under the
overall leadership of Professor and Dr. WU Bingfang as the chair and principal scientist
of the programme and Dr. HE Changchui as the senior adviser, the Working Group will
be charged with the following responsibilities and tasks.
Deliverables





The science plan on agriculture and food security working group



A partnership community of practice includes a scientific committee, thematic
and regional working groups and a network of field monitoring sites.



Adaptation and customization of EO based comprehensive agricultural
monitoring cloud platform for BAR countries.

Ongoing activities


At least one international workshop and a training course on agricultural
monitoring, particularly focusing on CropWatch, are planned for 2017-2018.



CropWatch online monitoring system will be transferred, calibrated and
customized for partner’s countries.



Agricultural monitoring demonstrations using CropWatch will be carried out in
partner countries.



Attend and contribute to the DBAR-AGRI working group meetings, normally
once in a year to be scheduled in parallel with the overall DBAR annual
meeting organized by the CAS;



Identify specific needs and local requirements for research, technical
development and users training for country institutions;



Contribute to various activities in the DBAR-ARGI working group as the
liaison expert/scientists for his /her institution;



Prepare jointly proposals to mobilize resources from China as well as other
international organization, through multi and bilateral cooperation,



Provide necessary support to networking of the thematic among the working
group members.



Contribute to further fine tuning CropWatch Cloud to provide more reliable and
detailed information with research and field work.



Help prepare and implement plans for technology transfer and capacity
development in related agents/institutions for customization of the CropWatch
Cloud;
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Enable participation of multi-institutional teams in real time analysis with CropWatch
Cloud.
8.4 WG3: Coastal Zone


Background and Motivation

The 21st Century Maritime Silk Road (MSR) strategy facilitates the connectivity
between China, Southeast, South and West Asia as well as Gulf States and eastern
coastal nations of Africa. It will address a number of themes such as marine economy,
ecological protection, disaster management, technology innovation, and heritage and
tourism development. The 21st Century Maritime Silk Road already traverses over 30
ports throughout Asia, Africa, Arab States and Europe. The implementation of the 21 st
Century Maritime Silk Road inititive will profoundly influence the further integration
of these regions or countries into the global economy.
Along with the construction of the Maritime Silk Road, the demands for port
throughput and transport capacity will increase substantially, resulting in the expansion
of major port cities. The rapid expansion of harbours together with coastal urban
population and changes in land-use practices will bring challenges to coastal
ecosystems and environment. Climate-induced changes in sea level are likely to
increase the risk of inundation in many parts of the coastal zone, especially over the
densely populated low-lying areas. Coastal zones are areas of particular ecological,
social, and economic values where many conflicting interests need to be reconciled in
order to ensure sustainable development.
All countries along the Maritime Silk Road have an interest in the sustainable
management of their coastal and marine ecosystems. The DBAR Coastal Zone Working
Group (DBAR-COAST) will focus on promoting cooperation among these countries,
advocate and demonstrate the applications of Big Earth Data in support of sustainable
development of people and economies at local, national and regional levels. Besides,
these cooperation, advocacy and demonstration envisages to deliver critical sustainable
development policies and strategies for coastal or near shore environments.
There is a key interrelationship between the DBAR-COAST Working Group (WG) and
several international research programmes and conventions. Research programmes and
conventions important to the work of DBAR-COAST WG include: 1) Land-Ocean
Interactions in the Coastal Zone (LOICZ) launched by IGBP (International
Geosphere-Biosphere Programme) and IHDP (International Human Dimensions
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Programme) in 1993; 2) LOICZ East Asia Node established in China in 2007 to
coordinate local and regional activities and help develop regional funding proposals to
implement the LOICZ Science Plan; 3) Future Earth-Coast (formerly LOICZ) that
became a core project of Future Earth in January 2015; 4) GEO Coastal Zone
Community of Practice (CZCP) that supports the Group on Earth Observations (GEO)
in its goal to provide observations required for informed decisions concerning the
coastal zone; 5) The “International Symposium on Earth Observation for Maritime Silk
Road” convened in 2015 in Sanya, China, brought together experts in coast and marine
science for the future collaboration and service provision for countries along the
Maritime Silk Road. The symposium released an ‘Intention for Cooperation for a
Collaborative Network’ and the "Sanya Declaration (focusing on International
Cooperation on Earth Observation and Application of Space Technologies for Maritime
Silk Road Development); participants at the Symposium also advocated for the
establishment of an Alliance of Big Earth data for Maritime Silk Road (ABM). These
achievements provide DBAR-COAST access to networks at international, national and
local levels.


State of the Art

The 21st Century Maritime Silk Road is a sea passage, the route outlined for
international trade and cultural exchanges, which passes from the southeast coast of
China, through the countries along East and South China Seas and across the Indian
Ocean, into the red sea, and terminating in parts of East Africa and Europe. The coastal
zone of the aforesaid region encompasses a broad diversity of terrestrial and marine
habitats.
Human activities and climate change strongly impact coastal ecosystems, which
eventually impact the human environment that finally leads into imbalance in natural
orders and resources. The climate induced sea-level rise may change the current state of
coastal ecosystems and can also change and modify the frequency and pattern of the
disasters. The sustainable development of coastal zone and the carrying capacity of
coastal resources and environment may be jeopardized by unsustainable coastal
development.
Earth observation technologies play a significant role for viewing the ‘Maritime Silk
Road’ from Space and for the study of coastal resources and environment from the
perspective of national strategies, and will be of great significance for ensuring the
attainment of SDG 14 and related targets along the 21st Maritime Silk Road.
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Relevance to DBAR Foci

The coastal zone is a transitional area with the strongest land-ocean interactions; it is a
complex and dynamic natural earth surface system, heavily impacted by both intensive
human activities and global climate change. The DBAR-COAST will be interlinked
with and contribute to other DBAR Foci, such as disaster risk, urban (e.g. port city) and
infrastructure (e.g. port), and climate and environment, etc.


Specific Objectives

The DBAR-COAST WG aims to (1) support the development of a communication
strategy for sharing coastal related data and information, that is aligned with
institutional (of MSR countries) objectives and mandates for supporting the sustainable
development of coastal zone; (2) support sub-working groups, concerned with MSR
research and policy and promote effective communications between front line scientists
and end-users for sharing knowledge and information; (3) identify needs for, and ways
to, improve the communication systems and research programs of the sub-working
groups for supporting the sustainable development of coastal and marine resources for
societal benefits.
The mission of the DBAR-COAST is to support the development of a Maritime Silk
Road network of partner countries to improve access to appropriate and up-to-date
science data, technology, and knowledge. These scientific data, technology and
knowledge will cover coastline and nearshore environment, coastal ecosystems, harbour
and port city, carrying capacity of coastal resources & environment, and conservation
and management as a result of the strengthened capacities. Beside these, it also focuses
to enhance collaboration between existing regional and national stakeholders (B&R
partners) in knowledge generation and users of the knowledge and technology.


Work Plan

The preliminary plan is to: (1) develop international network of professionals,
practitioners and policy makers; (2) develop coastal and marine satellite information
products for the further development and operations of the DBAR Earth Data platform;
(3) launch pilot studies and demonstration projects and develop a research strategy for a
typical region or a set of countries along the MSR; (4) organize training workshops and
expand research to as many as countries or regions within the MSR as possible; (5)
provide technical advisory support to countries (where pilot research studies are
conducted) on the use of Big Earth Data for the sustainable development of coast zone.
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The DBAR-COAST will focus on the following science activities:


Study of coastline and nearshore environmental change;



Study of coastal ecosystems (mangrove, wetland, blue carbon, etc.);



Study of estuary and delta;



Study island environment, ecosystems and resources;



Development of harbor and port cities;



Analysis of climate change and human impacts on coast;



Study and understanding the carrying capacity of coastal resources and
environment；



Study of social economy of coastal resources and environment;



Study of coastal disasters and management.

By end of 2017, the working group consists of over 10 members from six countries.
The DBAR-COAST is co-chaired by Prof. ZHANG Li, Prof. LIN Hui, and Prof.
Mazlan HASHIM. The group is open and welcomes interested experts.




Deliverables


The 10-year Science Plan and Research Strategy for the DBAR theme on
coastal and marine ecosystems for a specific region or a select group of
countries along the MSR;



Data and information developed and shared through the DBAR-COAST WG
platforms;



Series of international symposia or workshops;



Pilot studies or projects;



Publication of a synthesis of technical and scientific contributions.

Ongoing Activities


Establishing the DBAR-COAST expert network through international
cooperation;



Engaging coastal users (policy makers, educators, managers) and data providers
with scientists and researchers;



Initiate ‘The Digital Belt and Road (DBAR) Program International Center of
Excellence (ICoE) on Coastal Zone’- DBAR ICoE-COAST；



Undertaking joint field trips to initiate pilot studies or projects and compile
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regional syntheses for coastal science;


Satellite datasets and atlas of coastal zone for the area of the Maritime Silk
Road;



Reports on crucial issues, publications, seminars, exchange of personnel and
training programs.

8.5 WG4: Environmental Change


Background and Motivation

Many countries along the B&R are in fragile ecological environments and can easily be
impacted by global change. Comprehensive assessments of key ecosystems such as
forest, grass lands, glaciers, snow cover, permafrost and lakes are needed. Vulnerability
and capacity of the B&R region to withstand intense and rapid developments foreseen
under the B&R initiative must be assessed and monitored regularly to ensure that the
B&R development contribute to attaining SDGs. Better knowledge of terrestrial
ecosystems in this fragile region is a necessary condition to develop climate change
adaptation and mitigation strategies.
Some of the ecosystems of the B&R such as those in the high mountain regions have
interactions with broader regional and global systems. EO science and data are critical
to understand and address such regional and global interactions and their varying
influence in the context of climate and human induced changes.
DBAR and the concerted application of EO science and data in the region can tangibly
support international cooperation within the framework of the B&R initiative to attain
sustainable development goals by 2030 and build an ecological civilization.
This WG, following issues briefly outlined in Section. 5.5 will address the following
EO science research questions:


Given the complexity and diversity of terrestrial ecosystems in the B&R region,
have the critical variables essential to capture spatial patterns and dynamics
well identified? Are these variables and their changes over time observable via
space–borne sensor systems?



Do we already know which EO indicators are most relevant to monitor the
B&R terrestrial ecosystems and to detect their response to climate forcing?



Is it feasible to construct seamless observation records by combining primary
measurements by B&R space-borne sensor systems into complementary time
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series of bio- geophysical observations?
Is the knowledge and tools available in the B&R region sufficient to integrate
observations into earth system models and to predict the evolution of B&R terrestrial
ecosystems?


State of the Art

The DBAR Environmental Change Working Group (DBAR-ENVI) aims to establish a
dynamic analysis of the Belt and Road ecological environment, cooperatively carry out
an ecological environment remote sensing evaluation in the region, reveal the processes
and mechanisms of environmental changes in terrestrial ecosystems and water
resources, analyse their impact and response to global environmental changes, and
assess the ecological risk of the implementation of the strategy and the impact of global
change.
Since the late 80-s both National Aeronautics and Space Administration (NASA) and
the European Space Agency (ESA) have focused their earth observation programs,
namely Mission to Planet Earth (NASA) and Living Planet (ESA), on observations and
understanding of Earth System processes. A broad spectrum of data products on bio
geophysical variables has been developed validated and is being continuously improved.
The quality of such data, however, is rather variable both in space and time due to
terrain characteristics and to the assumptions underlying retrieval algorithms.
Moreover, the primary measurements provided by B&R space–borne systems within
the B&R region are at times significantly different from the primary measurements
applied to generate current bio-geophysical data products. Adaptation of established
retrieval approaches to extend the time series of bio geophysical variables using
primary measurements by sensor systems is a major hurdle towards effective use of the
space technology assets within the B&R.
New measurement concepts have emerged in recent years and related EO science not
fully developed. DBAR Environmental Change WG (DBAR-ENVI) will address these
problems and search for solutions in order to optimize the use of EO observations and
data generated from within the B&R region are used by stakeholders in the
conservation and sustainable development of terrestrial ecosystems.


Relevance to DBAR Foci

The goal of DBAR-ENVI is closely linked to DBAR Foci on climate change, urban,
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disaster, coast and marine, and water (see section 5). For example, vegetation cover
change is changing our assumptions about the importance of water resources in
environmental degradation, climate change and other global environmental and
development issues and problems.






Specific Objectives


Establish a cooperation network with selected countries with critical terrestrial
ecosystems, e.g. Mongolia, Cambodia, Pakistan, and Kazakhstan, and sign
cooperation agreements on the use of EO science and data for research on
ecological environment and global change.



Carry out research and analysis of the ecological environments including
fragility and carrying capacity of major ecosystems, the dynamics of ecosystem
carbon.



Generate thematic atlases for typical change factors such as forest carbon,
grassland degradation. Analyse their temporal and spatial variations in the
context of global change.



Propose recommendations and strategies to improve the regional ecological
environment of B&R countries, submit regular reports on progress and findings
of all research to the DBAR SC.

Work Plan


Including tasks: DBAR-ENVI will carry out the analysis of ecological
environments of the B&R region, generate thematic atlases for the typical
factors such as forest carbon, grass land degradation, snow cover freezing and
thawing, changes of permafrost and changes of lake areas and their time and
spatial variations with the global change, and propose recommendations and
strategies to improve the regional ecological environment along the B&R.



Working group membership: DBAR-ENVI is co-chaired by Prof. LI Xinwu,
Prof. JIA Gensuo, and Prof. Howard E. Epstein, and includes 10 members from
3 countries and international organizations.

Deliverables


Thematic atlases for key environmental change variables among B&R
ecosystems (e.g., forest, grassland, permafrost, lake etc)



Recommendations and strategic reports



Ecological environment dynamic analysis and resulting thematic products
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Ongoing Activities

Several research projects have been identified and cooperation with relevant institutions
along the B&R for, forest and snow cover mapping, and assessment of the dynamics of
vegetation change has been started.
8.6 WG5: Natural and Cultural Heritage


Background and Motivation

Conservation of natural and cultural heritage and their effective integration into
improving socio-economic well-being at local, provincial, national and global scales is
a necessary condition of sustainable development. Sustainable Development Goal
(SDG) 11 on sustainable cities and communities calls for efforts to protect and
safeguard world’s cultural and natural heritage (target 11.4). Natural and cultural
heritage along the B&R will face significant challenges for conservation and their
potential to contribute to sustainable development, particularly in the context of
massive infrastructure and economic development projects already underway or
foreseen. As these mega-development initiatives move forward rapid urbanization and
unsustainable tourism can threaten many heritage sites along the B&R. In some
countries, war, terrorism, illegal excavation of cultural relics, destruction of habitats and
killing of animals are threats that the work of this group may need to address. But
natural and cultural heritage along the B&R, if identified in a timely manner and
supported in their conservation and contributions to economic growth could be a major
driver of sustainable development. EO science, technologies and capacity are critical in
ensuring that natural and cultural heritage along the B&R are positive contributors to
sustainable development.
UNESCO based intergovernmental committees coordinate a number of heritage related
conventions. The more important ones include the Convention concerning the
Protection of the World Cultural and Natural Heritage, abbreviated as the World
Heritage Convention; Convention on Intangible Heritage; and Convention on
Underwater Heritage. Biosphere Reserves recognized under UNESCO’s Man and the
Biosphere (MAB) Program and Global Geoparks designated by UNESCO’s
International Geosciences and Geoparks Program (IGGP) also ensure the conservation
and sustainable use of natural and cultural heritage at national, regional and global
scales. Several international conservation organizations provide technical advice to the
work of these various Conventions, the most important ones being: International
Council of Monuments and Sites (ICOMOS), International Centre for the Conservation
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and Restoration of Monuments (ICCROM) and the International Union for the
Conservation of Nature and Natural Resources (IUCN), also known as the World
Conservation Union. The RAMSAR Convention on internationally important wetlands
and migratory bird habitats, with its Secretariat based in the same premises as the IUCN
Office in Gland, Switzerland, is also important for the work of DBAR particularly with
regard to conservation, monitoring and sustainable use of wetlands in B&R countries.
Conservation of World Heritage sites, RAMSAR Convention sites, biosphere reserves,
and global GEOPARKs brings together an immense number of international expert
groups as well as databases and close coordination and cooperation with many of them
will be a critical component of the work of the DBAR Natural and Cultural Heritage
Working Group (DBAR- HERITAGE).


State of the Art

There are several gaps and shortfalls with regard to the knowledge of the distribution,
evolution and current status of the natural and cultural heritage of many countries along
the B&R. DBAR-HERITAGE has a significant opportunity to demonstrate the “smart”
application of EO tools and technologies in filling such gaps and shortfalls for a
selected number of countries along the B&R. The relationships between heritage and
development can often be conflictual; but this is due to a lack of data and information
on heritage being integrated into development planning projects at the earliest possible
stages. In this regard, DBAR can design and establish processes that ensure timely
integration of data on natural and cultural heritage into the design, development and
financing of mega-scale, multi-country infrastructure and economic development
projects.
Continuous and in-depth observations that enable the recognition of recognize threats
and pressures facing heritage conservation along the B&R require multi-scale and
multi-dimensional efforts. International cooperation to synthesize library document
resources, remote sensing image data, geographic information as well as field data can
be greatly enhanced and facilitated by EO technologies and tools. To realize the
conservation and sustainable development of natural and cultural heritage along the
B&R would also require an attitude of inclusiveness and mutual learning among all
organizations and stakeholders. DBAR-HERITAGE will serve as the anchor and forum
to bring together all concerned international, regional, national and local actors to
clearly demonstrate the added value that earth observation science, technology and
expertise would bring for enhancing the contributions of conservation and sustainable
development of heritage for attaining SDGs in several B&R countries.
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Relevance to DBAR Foci

The work of the DBAR-HERITAGE will be carried out in a manner that has close
relationship with those of other WGs. Joint initiatives and activities will be designed
and implemented. An exhaustive inventory of natural and cultural heritage along the
B&R will be a contribution from DBAR-HERITAGE WG to the DBAR-DATA WG. In
this regard liaising with organizations such as UNEP World Conservation Monitoring
Centre (WCMC) at Cambridge, UK which is the guardian of the UN Database on
Protected Areas of the World could generate significant benefits.




Specific Objectives


Developing the data-sharing system and building relevant international
scientific and technological cooperation platforms for attracting and cultivating
innovative and influential approaches to demonstrate the importance of EO
science and technology for identifying, conserving, monitoring and sustainably
using natural and cultural heritage;



To design, develop and implement innovative, international research projects in
the field of Space Archaeology and Digital Heritage;



To facilitate the dialogue among stakeholders linked to different types of
heritages, particularly for archaeological Sites and their surrounding regions as
well as between earth observation and policy communities along the B&R,
particularly through the compilation and dissemination of lessons learned on
the use of such sciences and technologies for the benefit of natural and cultural
heritage;



To serve as a collective source and repository of information on efforts carried
out along the B&R, including guidelines and products to improve the
applications of existing and emerging EO technologies to promote the
conservation of natural and cultural heritage;



Revealing the spatial-temporal patterns and evolution mechanisms of heritage
and environment along the B&R, and elucidating sustainable development
practices in harmony with heritage conservation in the context of global change
and human activities.

Tasks and Membership


DBAR-HERITAGE will promote data sharing and partnership arrangements
related to heritage along the Belt and Road; convene international conferences
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and meetings, including a meeting of experts and selected partners for
contributing to the preparation of a Strategic Plan for the DBAR theme on
conservation and sustainable development of natural and cultural heritage;
design, develop and implement comparative studies on the applications of
space archaeology in arid and semi-arid lands stretching across of west China,
Central Asia and North Africa; assessments of the status in particular of World
Heritage along the China-Pakistan Economic Corridor, and the full
development of the Chinese-Italian Joint Laboratory of Cultural Heritage
Protection and Risk Monitoring along the Silk Road.






Working group membership: DBAR-HERITAGE will be co-chaired by Prof.
WANG Xinyuan (China), Prof. Shahina Tariq (Pakistan), and Ms. Rosa
Lasaponara (Italy) and will include 23 individuals from 13 countries (e.g.,
Australia, Cambodia, Canada, Italy, Kazakhstan, Kyrgyzstan, Pakistan, Sri
Lanka, Tajikistan, Tunisia, United Kingdom, USA, and China) and international
organizations such as UNESCO, IUCN, and ICOMOS.

Deliverables


Digital Atlases of natural and cultural heritage of countries and regions with
particular emphasis on World Heritage Sites;



Assessment Reports on the condition of heritage in areas of mega-development
projects and recommendations for their futures;



A young scientist program on heritage, conservation and development.

Ongoing Activities

Since 2011, RADI has hosted and supported the International Centre on Space
Technologies for Natural and Cultural Heritage (HIST), recognized as a Category 2
Centre under the auspices of UNESCO. HIST has a mandate to support Nation States to
build institutional as well as personnel capacity in EO science and technology and
demonstrate its applications for the conservation, management, monitoring and
sustainable development of the world’s natural and cultural heritage. HIST has
accumulated valuable experience during its first 6 years of operations through EO
science and technology transfer and application projects in important countries, e.g.
Cambodia and Sri Lanka along the B&R. Furthermore, HIST’s relationships with
similar UNESCO Category 2 Centers in many countries in Africa, Arab States and Asia
could significantly facilitate DBAR efforts to launch projects and activities under the
theme: conservation and sustainable development of natural and cultural heritage. HIST
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has successfully designed and convened the "Huangshan Dialogue on UNESCO Sites
and Sustainable Development” (focusing on application of space technologies for world
heritage sites, world biosphere reserves and global geo-parks) in 2014 and 2016; this
experience has provided HIST access to networks at international, national and local
levels who can serve as important catalysts to launch heritage focused initiatives under
the DBAR Program.
8.7 WG6: Disaster Risk Reduction


Background and Motivation

There is indisputable evidence of strong linkages between development, environment
and disasters. Sustainable development can reduce pressure on the environment and
minimize disasters and their eventual impacts. In return, a well prepared disaster risk
reduction (DRR) approach and environmental management can reduce the impacts of
disasters on development and can make the economic growth sustainable.
In keeping pace with the urgency for progress on sustainable development, climate
change and disaster risk reduction, the year 2015 witnessed three major international
inter-related frameworks established. The year started with the adoption of the new
Sendai Framework for Disaster Risk Reduction (SFDRR; 2015-2030) in March 2015,
in Sendai, Japan. Later in 2015 the UN adopted the 17) Sustainable Development Goals
(SDGs; September 2015) and the Paris Agreement on Climate Change (December
2015).
The B&R region experiences over 85% of the world’s natural hazard events that lead to
serious adverse impacts on human populations and infrastructure. The region represents
the majority of the world’s disaster related deaths and losses. Over the past decade,
several natural hazards of great severity have occurred in countries along the B&R
region, such as in Nepal (earthquake, 2015), Pakistan (flood, 2015), Thailand (flood,
2011), Indonesia (Tsunami, 2004), Kyrgyzstan (landslide, 2009). The risks and impacts
of natural hazards are continuing and increasing around the B&R, and it has been
noticed that mitigation of damages caused by natural hazards like floods, droughts,
cyclones and earthquakes has posed considerable challenges. The DRR theme is thus
very appropriate to be a key area of work in the region, bringing together multiple
stakeholders from the concerned countries to address the risk of disasters arising out of
natural hazards, climate change, industrial accidents as well as poor design of
infrastructure.
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State of the art

EO has already played a crucial role in generating relevant information to support
decision-making on DRR and identifying the underlying factors of disaster risk in the
B&R region. Several operational services have been established to integrate Big Earth
Data and Science into policy and decision-making for DRR; examples include: the
CAS-TWAS Centre of Excellence on Space Technology for Disaster Mitigation (SDIM),
the Integrated Research on Disaster Risk International Program Office (IRDR IPO) and
IRDR CHINA, the UNISDR Asia and the Pacific and the Asian Science Technology
and Academic Advisory Group (ASTAAG), the Committee on Data for Science and
Technology (CODATA) and the International Charter on Space and Major Disasters etc.
These services strengthen the science-policy interface that links the needs and
expectations of science and policy communities.
However, it is noted that earth observation data and many DRR related information are
owned by a variety of entities in some countries that are part of the B&R initiative.
There are several challenges in the weak use of earth observations in DRR, including
the perception of that satellite imagery costs are high and a reluctance to use
low-resolution imagery, requirements of novel observing methodologies and
applications of modeling and forecasting to yield projections of future occurrence and
impacts of hazards on infrastructure development and the lack of capacity of national
and local users in the integration of satellite data and information into decision making
processes that improves preparedness and post-disaster mitigation.. While several
national and local institutions possess science capacity, only a few are able to integrate
EO and social vulnerability data to have a more up-to-date decision support tool to
monitor risk and plan corrective and emergency actions.
DBAR Disaster Risk Reduction Working Group (DBAR-DISASTER) aims to integrate
earth observation and social vulnerability data to promote the implementation of Sendai
Framework in countries along the B&R region. The approach taken by this WG covers
satellite and information and communication technologies, but also implementation
oriented technologies that involve hardware solutions to risk reduction challenges. In
addition, process technologies that are concerned with decision making, collaboration
and people’s engagements and transferrable indigenous knowledge that relies on
traditional wisdom could also be integrated and decision-making processes made more
robust.
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Relevance to DBAR Foci

The goal of DBAR-DISASTER is closely linked to the DBAR Foci on Climate Change
(e.g., due to threats arising from sea level rise, long-term drought, and glacial lake
outburst floods, Urban (e.g., flash floods, surface subsidence, and earthquakes),
infrastructure (e.g., due to earthquakes, land subsidence etc), Agriculture (e.g., drought,
severe snows, flood), heritage (e.g., floods, monument collapse, forest destruction)
coast & marine (e.g., the tsunami in Indonesia in 2004, coastal erosion), and water (e.g.,
drought induced water shortage).




Specific Objectives


To undertake innovative, implementation oriented research in the field of
EO-based DRR;



To facilitate dialogue among stakeholders in earth observations, DRR and
policy-makers in the B&R region, including the compilation and dissemination
of lessons learned regarding the use of such sciences and technologies;



To serve as a collective source and repository of information on efforts carried
out in the Belt and Road region, including guidelines and products to improve
the applications of existing and emerging technologies to reduce the risks;



To foster the development of young professionals and researchers through
training and capacity building programs in countries along the B&R region;



To facilitate the use of earth observation and related technology to monitor
progress in the implementation of the Sendai Framework for Disaster Risk
Reduction in the B&R region.

Work Plan

Including tasks: DBAR-DISASTER will establish DBAR Regional Research Platform
for DRR, organize annual Consultative Workshops of the Working Group, develop
Regional Research Strategy under the framework of DBAR, set up a flagship capacity
building program for young scientists and professionals, and foster integrated
assessments that integrate EO and social vulnerability data related to DRR. Sub-groups
will be established as and when appropriate for the implementation of integrated
assessments and capacity building initiatives and for the fulfillment of specific DRR
needs in selected areas such as water stressed regions.
Working group membership: DBAR-DISASTER is co-chaired by CHEN Fang (China)
and Rajib Shaw (India), and includes 17 members from 15 countries including
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Bangladesh, India, Indonesia, Iran, Malaysia, Myanmar, Nepal, Pakistan, Sri Lanka,
China, U.K., France, and South Africa and international organizations such as IRDR,
among others.




Deliverables


DRR data products in the B&R region for prevalent hazards



Regional Research Strategy on DRR for the B&R region



Initiation of National Research Strategies in B&R countries



Regional Research Platform on DRR in the B&R region



Initiation of National Research Platforms in B&R countries



Collaborative regional and country based research projects as an outcome of
consultative workshops



Enhanced capacities of young scientists and professionals through the training
and fellowship program

Ongoing activities

The DBAR DRR will be implemented jointly by CAS-TWAS SDIM, IRDR IPO, IRDR
CHINA, ISDE, and RADI and will be open to new partners. SDIM is carrying out 11
scientific cooperation projects in with 13 developing countries and it is offering annual
training workshop on DRR. IRDR is conducting several strategic initiatives and
producing reports on DRR. ISDE has established the science network of the B&R
region, thus promoting collaboration for sustainable development.
8.8 WG7: Water


Background and Motivation

Water is a vital natural resource for human livelihood and the all ecosystems including
human-influenced ones like agriculture and cities. It is also an important foundation for
the sustainable development of economy and society locally, nationally, regionally and
globally. Assessment of fresh water resources and their effective and sustainable use
face multiple and very diverse challenges in the Belt and Road countries in Asia,
Europe, and Africa. Irrigated agriculture is very important for all countries in the B&R
region. Use of water by agriculture needs to be efficient and effective, which will
ensure sustainable agricultural development and food security, even under conditions of
water stress. The economic development and investments in large infrastructures may
alter water resource and water use. This trend will very likely increase the water
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demand and the likelihood of conflicts about sharing water in multi-national watersheds
in the B&R countries. The shortage and uneven distribution of water resources, frequent
drought and floods disasters, conflicts in demand and availability of water, and glacier
melting are major problems in use and management of water resources in the B&R. The
DBAR Water Working Group (DBAR-WATER) will mainly focuses on the research
topics that can significantly benefit through the use of EO techniques; examples include
the water cycle, water resources management, crop water use efficiency and drought
and flood monitoring in the B&R countries.
Based on the issues briefly outlined in Sect. 5.9 DBAR-WATER WG will give priority
to the following EO science research questions:





Is it feasible to retrieve all the variables required to monitor the terrestrial water
cycle? Can data products be generated at the same temporal and spatial
resolution?



How accurate is data-retrieval of daily precipitation over land? Can liquid and
solid precipitation data be retrieved separately?



Can a robust data product at higher spatial resolution be developed by
combining delineation of snow cover with optical data and retrieval of snow
water equivalent by microwave radiometry?



Can space-borne altimetry and high spatial resolution image data be combined
to delineate small water reservoirs and rivers and measure their water levels?



Is it feasible to generate an extended time–series of soil moisture at higher
spatial resolution than currently available?



Which approach to monitor actual evapotranspiration is more robust? Is land
surface temperature or soil water content the best state variable to scale actual
vs. maximum evapotranspiration?



How best could the current gaps in observations of land surface temperature at
high spatial and temporal resolutions be filled?

State of the art

In the arid and semi-arid Central Asia, serious lack of water resources and
desertification, particularly large areas affected by secondary salinization due to the
mismanagement of irrigation, is a major and complex challenge. In northern Africa,
including the Sahel, vegetation degradation and land desertification is very serious due
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to climate change, population growth, over grazing, excessive burning, agricultural
development, and other causes. The impact of global climate change, particularly on
changes in water stored in glaciers and snow-cover in High Mountain Asia (HMA) and
the resulting consequences on water security through changes in regional water flows,
requires better and continuous monitoring and assessment. Spatial and temporal
variability in land surface conditions, particularly albedo and wetness, in High
Mountain Area have a large influence on land-atmosphere interactions and, therefore,
on weather and climate. The accelerated melting of glaciers may increase the frequency
of disasters like glacial debris flow and glacial lake outburst and floods. Moreover,
southern China and southeastern Asia often suffer from droughts and floods because of
the uneven distribution of seasonal precipitation and anomalies in the onset and end of
the Asian monsoon. Irrigated agriculture is very important for all countries in this
region. Efficient and effective use of water for agriculture will ensure sustainable
development and strengthen food security even under water stress conditions.
The recently published GEO Water Strategy (2014, GEO) provides a detailed
assessment of the state of the art and gaps in EO Science. Satellite observations have a
long history of application to water cycle variables, dating back as far as the 1970s for
assessments of rainfall using geostationary meteorological infrared data, the 1980s for
the use of passive microwave satellite data from polar, lower earth orbit satellites and
until more recent times when highly accurate microwave missions for tracking soil
moisture and or earth’s gravity field have emerged.
The role of the Earth Observation (EO) data in monitoring the water cycle can be
approximated by examining the Essential Climate Variables (ECVs) as specified in the
GCOS Implementation Plan1 and based on which portion of these variables can be
derived from EO data.
New technologies for measuring, modeling and organizing data on the earth’s water
cycle offer the promise of deeper understanding of water cycle processes and of how
management decisions may affect them. Currently, Earth observation satellites provide
high-resolution measurement coverage that is unprecedented in the geophysical
sciences. It is recommended that DBAR-WATER deploy major efforts to address the
challenges to be faced in the utilization of these new measurement capabilities
including:

1

Guaranteeing the continuity and consistency of time series on water cycle

http://www.wmo.int/pages/prog/gcos/Publications/gcos-92_GIP.pdf
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variables and at the same time promoting innovative EO concepts and missions
to address gaps in current observation capabilities;





Use the extended time series to detect the trends relevant to climate change
studies, including long-term archiving and retrospective processing strategies;



Improve current observations of precipitation, soil moisture and actual
evapotranspiration;



Develop advanced methods for the analysis of long time series of image data;



Develop techniques and protocols to integrate primary measurements acquired
by B&R space assets into current time series of terrestrial water cycle variables;

Relevance to DBAR Foci

Water resource is crucial to sustain human social and economic development. The
DBAR-WATER framework is not an independent subject; it is closely related to work
to address other in DBAR Foci, such as disaster management, agriculture and food
security, environmental change etc. Under the framework of the DBAR, understanding
available water resources and their use in B&R countries is an essential research
subject.


Specific Objectives

The objectives of the DBAR-WATER WG are to:





solve the problems related to water resources in B&R countries using EO
techniques and through studies on crucial issues, including: the water cycle,
spatial-temporal distribution of water resources and their variability, driving
forces determining spatio-temporal variability, water use efficiency and water
productivity;



research studies and project will also be launched to monitor and predict
droughts and floods events, and improve the effectiveness and fairness of water
resources management;



capacity building on EO for water resources assessment and management in
B&R countries; and



Strengthening international cooperation and communication among partner
countries and regions.

Work Plan

The DBAR-WATER WG will focus on the following tasks:
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General Water Resource Mapping



Hydrosphere processes and climate



Adaptation of water management systems



Water productivity of agriculture



Drought and flood



High elevation hydrology

The DBAR-WATER WG is co-chaired by Prof. Li Jia (China), Prof. Marco Mancini
(Italy), Prof. Bob Su (the Netherlands). The DBAR-WATER WG currently includes 25
researchers from 12 countries.




Deliverables


Atlases of water resources derived from EO observations for the area covered
by the B&R Initiative;



Reports on crucial issues in specific target areas of the B&R Initiative;



Publications, seminars, exchange of personnel and training programs;



Datasets of water resources as a contribution to the DBAR Big Data Platform.

Ongoing activities


Building the DBAR-WATER cooperation network and MoUs;



Specific joint project with Thailand and North Africa including the Sahel region,
and visit exchanges;



Activities in regional workshops (Vietnam) and programs (AfriGEOSS,
AO-GEOSS);



Proposal of ‘The Digital Belt and Road (DBAR) Program International Center
of Excellence (ICoE) on Remote Sensing for Water Applications in North
Africa (DBAR ICoE - ReSWA_NA)；



Development of dataset of evapotranspiration;



A special session “DBAR and AARSE: New horizons for the cooperation
between Africa and China” was jointly organized by Prof. Li Jia and Prof.
Menenti from RADI-CAS and the secretary general Prof. Kamal Labbassi from
Chouaib Doukkali University of Morocco at the 11st African Association of
Remote Sensing of the Environment International Conference (AARSE2016) in
Kampala, Uganda in October 2016, cooperation memorandums of
understanding between DBAR and AARSE were signed to develop the
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cooperation plan in sustainable development and digital earth research using
Earth observation technique.
8.9 TF1: Urban Environment


Background and Motivation

Urbanization and urban development across the world has profound effects on
environment, biodiversity, ecological processes and regional sustainability. Measuring
and understanding the process of urbanization would help the city planners to reduce
problems associated with increased urban area, population and build sustainable cities.
Analyses of the connections between urbanized areas and natural and anthropogenic
processes remains an important problem from global to local scales.
Based on the issues discussed in Section. 5.8 the following EO science research
questions will be addressed:





Are multi-spectral image data at very high spatial resolution sufficient to
capture built-up areas and the changes in the built environment?



What is the most effective and reliable trade–off between spectral configuration
and spatial resolution to determine the extent of human settlements and their
change within the entire B&R region?



Is development towards safe, resilient and sustainable cities feasible only with
3D data on the built-up environment, or would a combination of very high
spatial resolution 2D data with sparser 3D data be adequate for the purpose?



Are current and planned B&R sensor systems sufficient to observe the variables
required to monitor, radiation and convective processes in the built environment
in order improve understanding of the urban climate?



Are traditional, in– situ observations sufficient and timely to capture severe
weather in the built environments for the protection of urban infrastructure?



Can accurate and timely information on air quality in urban space be retrieved
from spectro-directional radiometric data acquired by space-and airborne
imaging spectro–radiometers;

State of the art

In South Asia, population pressures have led to urban sprawl and consequent loss of
quality with regard to land, housing, infrastructure, basic services and the
environmental conditions. Slums and unauthorized urban expansion are constraining
the potential of powerful agglomeration economies to bring about faster improvements
70

in prosperity. In Central Asia, continued influx of population to the cities result in urban
sprawl and the emergence of unplanned agglomerations, which have put additional
pressure on urban infrastructure and environment. Out of the 31 megacities worldwide
with 10 million inhabitants or more, 17 are located in the B&R region. They have
experienced rapid urbanization and are facing environmental problems such as air
pollution, water shortage and a rise in health risks.
On January 1, 2000 the first images with a resolution lower than one meter were
acquired by IKONOS -1 and subsequently became available commercially. This led to
satellite images becoming increasingly relevant to capturing urban land use. China and
other B&R countries operate satellites equipped with similar imaging devices, but
access to such data assets remain limited. Multi spectral imagers with stereo-viewing
capabilities are being operated on multiple satellites, but the accuracy of Digital Surface
Models (DSM) is rather variable and further research is required to improve the value
of such data for monitoring urbanization.
Spatially detailed knowledge of urban materials is necessary to retrieve urban surface
temperature data and to map impervious urban surfaces. The former is required to
assess the intensity of the Urban Heat Island (UHI) effect and the latter to map flood
hazard in urban areas. A combination of very high spatial resolution and good spectral
sampling can meet requirements, but the definition of the most effective sensor
configurations remains an outstanding gap.
There is a clear trend worldwide towards 3D cadastral data, but this requires airborne
surveys with high density laser scanners not easily available in most B&R Countries.
Development of an appropriate and affordable airborne laser scanning system deserves
high priority considerations under the implementation of DBAR Science Plan.


Relevance to DBAR Foci

As the most direct manifestation of urbanization, urban expansion is considered a
powerful sign of progress in many cultures and civilizations and a vital outcome of
social and economic development. It has close relationships with other DBAR Foci,
such as food security, terrestrial environment, disaster risks and sustainable
infrastructure. Detailed and systematic geo-spatial information about built-up structures
and the people living there are essential for monitoring the implementation of the
post-2015 international frameworks at the condition that they describe the whole range
of human settlements from villages to mega-cities as allowed by today’s fine-scale
Earth Observation data. Post-2015 frameworks include the UN Third Conference on
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Housing and Sustainable Urban Development (Habitat III, 2016), the post-2015
framework on sustainable development goals (SDGs), the UN Framework Convention
on Climate Change, and the Sendai Framework for Disaster Risk Reduction 2015-2030.
Monitoring human settlements infrastructures and population can support the whole set
of SDGs, going largely beyond the single SDG-111.
Thus, a study on spatial development and built-environment changes in cities and
settlements along the B&R region will play important role in the implementation of the
DBAR Science Plan with close links with the activities and Data of all Working Groups
that will be made available by the DBAR Big Data Platform.


Specific Objectives

The objectives of the DBAR Built Environment WG (DBAR-URBAN) are to:


develop new technologies to derive information on built environment;



develop new products on human settlements with EO data, leveraging on the
Chinese capacity on EO data production;



design and test new data and information products on human settlement and its
dynamics contributing to the monitoring of post-2015 frameworks indicators,
including SDGs and DRR;



to develop new specific information support services in the B&R region for
monitoring the implementation of post-2015 frameworks, including SDGs and
DRR.
 develop detailed studies of climatic adaptations in built environments,
including urban morphology, land surface processes in the built space and other
relevant EO data as well as appropriate process models;



Work Plan

The DBAR-URBAN WG will focus on the following:


Technology development and capacity building for human settlement
information extraction and spatial analytics using EO data input



Large areas, fine-scale human settlement mapping and urbanization monitoring



Impact assessments of urbanization on environment and resources

1

See for example from the Geo secretariat, “GEO and the 2030 Agenda”, at the Meeting of the
IAEG-SDGs Working Group On Geospatial Information, 12-14 December 2016, Mexico City, slide 12
http://ggim.un.org/docs/meetings/1st_EGM_WG_GI/1-13%20%20Giovanni%20Rum.pdf
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Monitoring urban heat island (UHI) effects based on remotely sensed data and
developing urban energy balance model for such data



Urban wind flow and air pollution dissipation



Urban water management

The DBAR-URBAN WG is to be co-chaired by Dr. LU Linlin (China) and Martino
Pesaresi (Italy). The group current consists of 10 researchers from 3 countries.


Deliverables


Spatial datasets, maps and derived analytics regarding the spatial evolution of
cities and settlements along the B&R region;



Observation concepts and methods to retrieve urban surface variables that are
essential to monitor urban climate, urban hydrology and air quality;



New datasets on urban climate, urban hydrology and air quality that can be
shared with the B&R partners;



Showcases, reports and analytics on selected thematic issues in specific target
areas of the B&R Initiative, using the data and tools generated by the WG.



Publications, seminars, exchange of personnel and training programs, and
similar mechanisms.

8.10 TF2: High Mountain and Cold Regions


Background and Motivation

The High Mountain and the Arctic are typical cold earth regions. These regions
encompass the Qinghai-Tibet Plateau, Tien Shan, Altai Mountains, Mongolia Plateau,
and far North of Asia. In these areas, snow, ice and permafrost dominate the local
environment, transport and travel, water availability, urban and infrastructure
development, and impact global climate and regional sustainability. These areas also
exhibit strong sensitivity to climate change and include fragile ecosystems.
Understanding the changes of the cold regions of High Asia and Northern Eurasia is
thus vital for the effective implementation of the B&R initiative, especially the Ice Silk
Road along the northern routes.
The key science challenges for EO observations in High Mountain Asia and northern
Eurasia are:


Being the headwaters of river systems that provide fresh water for nearly
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one-third of the world’s population, how will planning and implementation of
infrastructure and development activities in B&R Countries impact cryosphere
and hydrosphere processes?


What are the interactions between the Earth poles, especially the Arctic, and
HiMAC and how are they changing in the context of on-going global change?



What is the range of EO science and technology tools, products and services
that could be developed to facilitate long-term research collaboration in the
high altitude, cold regions of Asia and northern Eurasia?

The High Latitude Cold Regions, especially the Arctic Ocean, have a profound
influence on the northern hemisphere weather and climate, through which they further
determine global changes. In particular, the High Altitude Mountain Cold Regions of
Asia, contribute to climate change through their influence on water and energy cycles,
modulating the global climate. From the perspective of the earth climate system, there
is a need for continuous and long-term observations of these areas, as well as the
development of new methodologies to better characterize the evolution of the
ecosystems, atmosphere and the cryosphere. The variables considered as Essential
Climate Variables (ECVs) relevant to the High Mountain and Cold Region include:


Snow Pack: Snow Cover Area, Snow Water Equivalent and Snow Depth



Lake and River Ice



Freeze Thaw Margins



Glaciers/ ice sheets



Permafrost



Sea Ice

The DBAR-HiMAC Task Force will promote the knowledge, as well as the availability,
of state-of-the art EO products concerning these variables within the B&R nations.


State of the art

The ECVs relevant for High Mountain and Cold regions can be observed with a suite of
space – borne systems. Regarding snow cover, optical satellite data, primarily from
polar orbiting and geostationary satellites (e.g., Sentinel 2 / MSI, Landsat 8 / OLI, Terra
and Aqua/MODIS) have been used to generate extended data records. Multiple sensor
systems on-board EO satellites operated by China, such as CBERS-4 and FY-3 provide
the radiometric data required to monitor snow-cover. In addition, the multispectral data
captured at very high spatial resolution by the ZY-3 / CCD camera can help understand
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cryospheric processes, such the relation of glacier mass changes with the occurrence of
supra-glacial lakes. The ESA GlobSnow product provides historical and real-time areal
snow extent using Envisat AATSR and ERS-2 ATSR-2 from 2008 to the present, in
combination with the data acquired by the Sentinel 3 satellite (www.globsnow.info).
Similarly, the NOAA Interactive Multisensor Snow and Ice Mapping System provides
daily hemispheric snow cover at 4 km resolution using a combination of sources,
including satellite imagery and surface observations. The NASA MODIS fractional
snow cover products are also provided daily at a 500-metre resolution. DBAR / HiMAC
has the potential of extending such time series further by making use of the data
acquired by the Chinese satellites. The estimation of snow mass or Snow Water
Equivalent (SWE) remains challenging, however. On a global scale, SWE is retrieved
from microwave radiometry data acquired by past and present operational sensors, with
the observational data record spanning nearly four decades (www.globsnow.info;
www.nsidc.org; www.tibetsnow.org). The data acquired by FY – 3/MWRI should be
exploited to extend and enrich this data record. Despite decades of development,
however, present systems are unable to meet the accuracy requirements posed by e.g.
water resource management and environmental prediction, in particular over areas with
complex topography, heterogeneous land cover, and areas experiencing ephemeral as
well as deep snow cover. Improved seasonally- and regionally-specific algorithms
should be developed to retrieve SWE from microwave-brightness temperatures. On the
other hand, promoting also alternative techniques for retrieving SWE, such as those
based on active microwave (radar) observations, is essential to enhance future
monitoring capabilities, particularly in view of the SAR missions planned by China.
Satellite sensors have recently matured to the point where estimates of freeze thaw
patterns of soils can be produced operationally. Of particular relevance are
low-frequency sensors such as those on-board the NASA SMAP and ESA SMOS
missions. Active SAR sensors at appropriate wavelengths (C-band), such as the
European Sentinel-1, provide data to track surface freeze/thaw changes also in areas
with complex topography.
The role of aerosols in the radiative balance of the atmosphere and of the land surface,
particularly of snow and glaciers is poorly known. This requires a better
characterization of temporal and spatial characterization of aerosols, including their
transport in the atmosphere and deposition on the land surface, and of surface
reflectance, including the effects of terrain.
Priority should be given to research on the development of algorithms and new sensors,
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for example, the FY3/WMRI, and Water Cycle Observation Mission (WCOM) to
measure the water equivalent of snow on the ground under a wide range of snow,
topographic and vegetation conditions. Plans for a mission optimized to measure
cold-season processes and variables from space drawing on experience with algorithms
for cold season microwave measurements and cold season field projects should be
developed. Attention be given to the further development of multi-channel sensors that
will be able to provide freeze/thaw patterns at high spatial resolution and revisit time,
possibly by merging of data from active and passive microwave sensors.


Relevance to DBAR Foci

The DBAR High Mountain and Cold Regions (DBAR-HiMAC) TF work will be
relevant to the other DBAR WGs and Foci. Linkages are foreseen in particular with
WG4 (Environmental Change) and WG7 (Water). The specific challenges related to
gaining observational information over the High Mountain and Cold Areas provides the
main justification for the dedicated Task Force. The main output of the task force will
be specialized data sets on the High Asia and Northern Eurasia Cold Region to be
generated and accessed through the DBAR Big Data Platform (WG1), enabling
cross-cutting monitoring capabilities for other WGs.


Specific Objectives
The objectives of the DBAR-HiMAC TF are to:


Promote long-term research collaboration within the High Asia and Northern
Eurasia Cold Regions regarding the exploitation and exchange of EO datasets.
Develop methodologies and tools for retrieval of remote sensing data and their
integration with in-situ measurements of cryosphere (glacier, snow, sea ice, lake
ice, and permafrost), atmosphere (precipitation, aerosol) and ecosystem
(vegetation, land cover, land use) variables in the High mountains and cold
regions.



Generate time series of improved satellite data products on aerosol optical
depth and land surface albedo, taking into account glaciers and snow cover, and
use such data to analyze the effects on the water and energy cycles at the
regional scale.



Study interactions between global climate change and cryospheric changes over
High Asia and Northern Eurasia Cold Regions and their consequences for the
sustainable development of countries in B&R region regarding environmental
conditions and water resources.
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Provide information for science policy decision makers (including space
agencies) on relevance of ECVs for tracking environmental processes in High
Mountain and Cold Regions.

Work Plan

The DBAR High Mountain and Cold Regions Task Force (DBAR-HiMAC) will focus
on the following tasks:


Development of network infrastructure for sharing of data and observations
concerning the HiMAC regions of interest



Development of monitoring technologies, including EO techniques for seasonal
snow, ice, permafrost and glaciers.



Informing sensor development on observational gaps.



Establishing connectivity between HiMAC and other DBAR Foci, in particular
environmental change and water resources

The DBAR-HiMAC will be chaired by Dr. QIU Yubao (China), Prof. Massimo Menenti
(Netherlands), and Prof. LI Xin (China) and currently includes 10 researchers from 10
countries and organizations. The work of the Task force will be reported annually and
reviewed in regular meetings of the Task Force team.


Deliverables


Release of Datasets, Models and Methodologies



Publications and international reports



Innovations in EO technology and data processing



Capacity building, Education and Technology Transfer



Understanding teleconnections between changes in HiMAC and Earth poles
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9. Data Policy and Data Management
The B&R region is known for big differences in capacities of countries in collecting
and exploiting EO data. Adequate, timely and comprehensive data support is the
foundation for the effective implementation of the DBAR Program and for the effective
collaboration of the initiative’s partners. DBAR will therefore need to adopt a data
policy and a data management plan. The Group on Earth Observations (GEO) is an
international organization similar to DBAR and has already agreed upon a data policy
and data management approach that could be emulated by DBAR.
9.1 Data Policy
The benefits of having a policy of a default rule of openness for EO data has already
been documented in many studies, which were compiled and summarized in the report,
The Value of Open Data Sharing (GEO 2015a). That report showed the benefits that
could be gained by open data in the EO context from the economic, social, research,
education and good governance perspectives. Such an approach can be summarized as
being as open as possible and as closed as necessary.
GEO approved the following data sharing principles (DSP) at its Ministerial Plenary
meeting in 20151:


Data, metadata and products will be shared as Open Data by default, by making
them available as part of the GEOSS Data Collection of Open Resources for
Everyone (Data-CORE) without charge or restrictions on reuse, subject to the
conditions of registration and attribution when the data are reused;



Where international instruments, national policies or legislation preclude the
sharing of data as Open Data, data should be made available with minimal
restrictions on use and at no more than the cost of reproduction and distribution;
and



All shared data, products and metadata will be made available with minimum time
delay.

The DBAR program is targeting a regional sustainable data ecosystem, in which all
1

http://www.earthobservations.org/dswg.php
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stakeholders in DBAR can benefit from greater data sharing. DBAR can follow the
GEO policy since GEO and DBAR have similar goals using the same or same types of
EO data. A near-term working group of DBAR partners and experts should be formed
to examine the GEO approach and to develop a similar agreement for use in the DBAR
context.
DBAR also will need to identify and cooperate with qualified and trusted data resource
partners from inside and outside the B&R region. In this regard, it should develop
Memorandums of Understanding (MoU) and other appropriate agreements to
implement these data policy principles and mutually beneficial goals and objectives for
the DBAR partners. Such agreements should identify and describe major governance
goals, the organizational structure, along with the principles and guidelines for data
access, use and sharing.
In addition, DBAR will collaborate with other data partners around the world with a
mechanism of co-design and co-production (mutual design and development). A clear
data policy is a priority in such cooperation. DBAR needs to establish a detailed data
policy according to the following scenario:


For raw or minimally processed EO data products, the GEO DSP is
recommended to apply.



For value-added information products, data publishing is recommended and
copyright will be protected when the data are shared freely.



For in-situ data, data publishing and cloud based uses are recommended to
respect the copyright and adequate protection of such data.

9.2 Data Management
DBAR encourages members and partners to improve their data management, so that the
data are advanced and trusted. For this target, the GEO Data Management Principles
can be adopted, with amendments to meet specific needs of partner countries and
organizations in the B&R region to collaborate in the WGs and TFs.
The GEO Data Management Principles covered Discoverability, Accessibility, Usability,
Preservation, and Curation1. GEO has developed an implementation plan for these Data
Management Principles2. The DBAR program should review these elements and adopt
1

https://www.earthobservations.org/documents/dswg/201504_data_management_principles_long_final.pdf
2
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them as appropriate in the DBAR context.
More specifically, from an implementation perspective, DBAR should build on and
cooperate closely with existing EO data infrastructure and with other relevant initiatives
or organizations, such as GEONetCast and the World Data System. An important aspect
of DBAR Science Plan implementation will be the new China Big Earth Data
infrastructure to support data harvesting, storing, publishing, discovering, accessing and
online processing for DBAR WG and TF partnerships. Countries involved in DBAR are
likely to harbor high expectations of improvements to their own data management
capacities from technologically advanced partners, including China; meeting such
expectations will be a critical and necessary condition for the implementation of the
DBAR Science Plan. Data, tools and best practices also need to be collected and
packaged to simplify the use of geo-spatial data. Such approaches will need to be
disseminated widely among users and stakeholders in DBAR countries.
Considering the low network bandwidth in most developing countries of the DBAR
region, cloud based data sharing and online processing infrastructures are encouraged to
be developed and deployed. Big data technologies need to be merged to solve
large-scale questions.
In summary, a well-functioning and mutually beneficial data policy and management
ecosystem can help promote the effective implementation of the DBAR Science Plan.

https://www.earthobservations.org/documents/geo_xii/GEO-XII_10_Data%20Management%20Principles
%
20Implementation%20Guidelines.pdf
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10. Visibility, Outreach and Engagement
The DBAR Science Plan implementation will include an active and on-going visibility
and outreach program to promote collaboration with international, regional, national
and local partners. DBAR is a new Science Program; it will inform as many scientists
and their organizations about the objectives, scope, activities of the Program from the
earliest stages of its implementation. The most important visibility and outreach
activities are described below. Others will be identified during assessments and
evaluation of Plan implementation and introduced as appropriate.
10.1 Visibility
Several measures to promote the visibility of the DBAR Program among all the
participating B&R countries, international programs and other interested agencies,
stakeholders, etc. will be taken.


A DBAR website has been setup. It will include details about the B&R
initiative, objectives, activities, outputs, news about events on, B&R projects,
information on
participating countries, institutes/organizations
and
scientists, researchers and policy and decision makers. The website will be
linked with all B&R countries engaged in implementing the Science Plan and
will be translated into national and local languages whenever possible.



A logo, letterhead, and brochure giving DBAR Science Plan implementation a
distinct identity have been established. The brochure will be made available in
the main languages of participating B&R countries.



Select types of promotional activities, e.g. Exhibitions including mobile ones,
which could be replicated in many B&R countries will be organized.



A promotional prentation and Video about DBAR Science Plan aims, objectives,
WG and TF activities and participants, benefits of Plan, major achievements
expected, information on conferences, workshops, seminars, etc will be
prepared and will be shared with all participating countries, organizations and
institutions.



Regular conferences, workshops, and other events open to the media and all
interested organizations will be convened in B&R countries.



Side-events, panels and other suitable events will be organized during other
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major international EO events (e.g. AARS, AARSE, EARSeL, ISDE, ISPRS,
ISRSE, etc.) and other events related to WG and TF themes (e.g. UNESCO
events linked to World Heritage sites and biosphere reserves, Conference of
Parties of Conventions dealing with Climate Change (UNFCCC), land
degradation and desertification (UNCCD), UNISDR etc).
10.2 Outreach and Engagement


The engagement will generate and disseminate information about B&R and
DBAR in different countries in their local languages.



The Engagement Committee will produce and maintain an inventory of existing
and potential DBAR stakeholders and partners.



Messages to be delivered at events will be targeted to specific stakeholders.



Face-to-face workshops to bring together specific segments of the B&R
community and interested stakeholders will be organized.



Partnerships between WGs and TFs and stakeholders critical to their work in
implementing the DBAR Science Plan will be promoted.



Services to the scientists, researchers and other interest groups in B&R
countries who might not have access to the DBAR Program will be provided.
The Specific messages, news releases, policy profiles with an information and
educational as well as awareness raising role will be designed, published and
disseminated via electronic and print outlets. Particular attention will be given
to using such news releases and messages to reaching and building the interest
and information needs of funding agencies (AIIB, ADB, CDB, the New
Development Bank etc), The United Nations Development Programme
(UNDP), The United Nations Environment Programme(UNEP) and
organizations (UNESCO, FAO); international NGOs, non-profits funds and
foundations and the private sector.



New and emerging institutions and organizations that link China and B&R
countries, e.g. China-ASEAN Information Harbour, China-Europe Centre for
Economic Cooperation, will be contacted and potential for launching joint
information and awareness raising campaigns on DBAR Science Plan
implementation will be explored.
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11. Capacity Building and Technology Transfer
Implementation of the DBAR Science Plan will include multitier training opportunities.
Training of young scientists at masters and doctoral levels, training of technicians EO,
observation and data analyses and interpretation technologies and tools as well as
decision makers will be made feasible via online, refresher and mobile courses both in
China and a selected number of B&R countries. Transfer appropriate technology to
B&R countries will also be an important part of the implementation of the DBAR
Science Plan.
11.1 Capacity Building
Capacity building efforts will strike a balance between institutional and personnel
capacity dimensions. There are many countries where individuals who are well trained
in principles of Earth Observation and who have in-depth knowledge of Geographic
Information System (GIS) and other applications; but they are frustrated because they
lack reliable and regular access to Big Earth Data to put their skills and competencies to
use.
Given the fact that the B&R initiative primarily targets infrastructure development
DBAR Science Plan will explore during its startup phase 2016-2018 the feasibility to
attract financing for EO infrastructure development that could become part of Plan
implementation phases II and III in a number of B&R countries. This may include
building ground stations for receiving satellite data in countries in the Asia that are not
within the coverage of the ground stations in Miyun, Sanya and Kashi in China, or in
some countries along the eastern coast of Africa. For countries within the B&R
framework that fall outside the coverage-range of these stations in China building
in-situ ground stations as part of the EO and Big Earth Data infrastructure development
will expand China’s coverage to the whole of the Asia and the Pacific region as well as
neighboring Arab, East European and East African regions.
Virtual Ground Stations (VGS) that have been already installed by RADI in countries
such as Cambodia, Sri Lanka, Mongolia, etc. are not a substitute to having in-situ
ground stations for receiving satellite data. Nevertheless, they can provide access to a
considerable range of optical images and meteorological data that could be of immense
value for the country concerned. However, effective use of the VGS capabilities would
require regular and continuous interactions between CAS-RADI scientists and their
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counterparts in recipient nations. While VGS provides a constant stream of images
acquisition of data for interpreting the images are often not available free of cost.
Furthermore, staff responsible for operating the VGS would also have to be trained on
distinguishing between quality of images, ways and means of obtaining complementary
images from other freely available web-sources and image analyses and data
interpretation.
Opportunities for expanding capacity building efforts for undertaking Light Detection
and Ranging (LiDAR) surveys and the use of Unmanned Aerial Vehicles(UAVs) need
to be given due considerations. This is also to link EO data with in-situ data sources.
UAVs are finding increasing use in ecological, urban and many other applications in
many countries. The greater use of these powerful airborne technologies, whose user
costs are coming down sharply, will become more and more important in the future of
EO applications in a number of disciplinary areas in the B&R countries.
Capacity building of personnel could go along conventional routes: Masters and
Doctorate level training as well as thematic and issue focused short-term workshops.
For students from partner countries who enroll for M.Sc. and Ph.D. Programs in RADI
and other Chinese institutions it is suggested that their research projects relate to
problems in their own countries rather than in China or elsewhere. Science and
technology capacity as well as ground verification and validation approaches must be
given equal emphasis. Specialized target groups that can make particular use of EO data,
for example the land use, including urban planning agencies, must be identified and
short-to-medium term courses (from 1-3 months) could be organized to meet their
specific requirements. It would be better to organize such training courses in-situ in
countries concerned and include field exercises where application of EO data to places
of interest included as real-time, field training exercises rather than in a confined and
isolated environment of a city-based research institute or university.
11.2 Technology Transfer
The technology transfer part of the implementation of the DBAR Science Plan will be
of key interest to many countries in the B&R region and will be a key determinant of
the success of Plan implementation. Technology transfer is critical to integrating EO
data, science, technology and expertise in innovation in business and commerce as well
as sustainable socio-economic development of B&R countries. For effective technology
transfer the following measures need to be undertaken:


A user-needs assessment in participating countries/partner institutes will be
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undertaken to identify what their main needs are in terms of EO science and
technology.


Based on the outcome of the user-needs assessment, technology transfer
programs would have to be initiated in terms of transfer of goods and services,
e.g. equipment, process information, specifications, and patents as well as
contacts among groups of individuals in organizations in B&R countries such
as universities, research institutes, government agencies.



Organizations and institutions in B&R countries wishing to benefit from
technology transfer would be encouraged to go through the following steps:
a) Technology Gap identification (based on the results of the User-Needs
Assessment).
b) Technology Source identification; i.e., through which the CAS-RADI
group, a CAS institute or a private Chinese company could make available
the required technology.
c) Technology selection. Deciding on what on the model, trade mark and
other specifications of the technology to be procured from among the
various options that are available; Technology supplier selection.
Identification of institutions and organizations who will supply the
technology. At times this may include a public and private partnership
(PPP); e.g., if the previous steps come to the conclusion that a satellite data
receiving ground station would have to be built this would require
agreements between the Chinese Government and the partner country
Government, institutions such as RADI in designing and advising the
various details of the ground station based country characteristics and
capacity to operate the station and a private company that will provide the
antenna and other equipment.
d) Technology adoption. Availability of a team of Chinese researchers and
technicians to the recipient country for an initial period of 2-3 years would
be desirable to enable the recipient to become fully capable of
independently operating the technology.

Technology transfer will be a two-way process and must generate mutual benefits for
China and the recipient countries. The specifics of these mutual benefits must be clearly
defined in technology transfer agreements that will be established for implementing
projects to avoid misunderstanding later on, which can slow down implementation.
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12. Conclusions
The DBAR Science Plan is promising in its reach, scope and content. This is inevitable
given the breadth and depth of the B&R initiative on which it has been built. If
implemented with effectiveness and commitment it will help raise the integration of
EOST and Big Earth Data applications for infrastructure and socio-economic
development processes at local, national, regional and global scales to hitherto
unforeseen levels.
Although the potential for integrating EOST and Big Earth Data applications into the
earliest stages of design and planning of mega-development initiatives, such as the
B&R, had always been recognized, its realization in practice has fallen far short of the
expectations of both the research/academic as well as the various other user
communities. The reasons for this gap between potential and reality are manifold. The
inadequacy and at times the total lack of communications between EOST and policy
and decision-making communities has been a major constraint. In the implementation
of the DBAR Science Plan by the seven WGs and two TF, best practices for
encouraging and improving such communications in several B&R countries will
hopefully emerge, enabling to better emphasize the role of EOST in decision-making,
and share experiences and lessons learned between B&R countries.
The capacity of EOST and Big Earth Data applications to provide real-time as well
time-series data at resolutions that are reaching phenomenal levels of precision. This
means that infrastructure and socio-economic development processes could move from
post-project impact mitigation to projected data, science and technology-driven
development planning. Such knowledge-based development planning and
implementation is a necessary condition for China’s dream of building a moderately
prosperous ecological civilization for its people. The B&R initiative provides China
with a historically unique opportunity to improve its own skills and capacity to
implement knowledge driven development by partnering and sharing its EOST and Big
Earth Data applications skills and competences with several countries along the B&R.
The successful implementation of the DBAR Science Plan within the framework of the
B&R initiative, however, will not merely depend on the quality of science, data,
technology and knowledge and the excellence of research, training and capacity
building efforts. Trust, mutual respect and shared benefits are critical in building
long-term partnerships at the country, institutional and organizational levels as well as
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friendships at the “people-to-people” level as called for by visionaries of the B&R
initiative. They are equally critical ingredients for the implementation of the DBAR
Science Plan in a manner that attracts attention and recognition of the world. Hence, the
implementation of the DBAR Science Plan will also be an important experiment in
science diplomacy; it will be critical in demonstrating the significance of EOST and Big
Earth Data applications for attaining the SDGs and for meeting the expectations of the
Climate Change Agreement of Paris.
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Annexes
Appendix 1: International Organizations and Programs Currently Contributed to
and Involved in the DBAR Program

Abbre.

Full Name

AARS

Asian Association on Remote Sensing

AARSE

The African Association of Remote Sensing of the Environment

CODATA

Committee on DATA for Science and Technology

EARSeL

European Association of Remote Sensing Laboratories

FAO

Food and Agriculture Organization of the United Nations

GEO

Group on Earth Observations

GSDI

Global Spatial Data Infrastructure Association

HIST

The International Centre on Space Technologies for Natural and
Cultural Heritage

ICIMOD

International Centre for Integrated Mountain Development

ICSU

International Council for Science

IRDR

Integrated Research on Disaster Risk

ISDE

International Society for Digital Earth

ISPRS

International Society for Photogrammetry and Remote Sensing

OGC

Open Geospatial Consortium

PEEX

Pan-Eurasian Experiment

SDIM

CAS-TWAS Centre of Excellence on Space Technology for Disaster
Mitigation

TWAS

The World Academy of Sciences

UNESCO

United Nations Educational, Scientific and Cultural Organization
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Abbre.

Full Name

UNISDR

The United Nations Office for Disaster Risk Reduction

UNEP

United Nations Environment Programme

WDS

ICSU World Data System

*The table can be continuously updated as the DBAR program development
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Appendix 2: Countries Currently Contributed to and Involved in the DBAR
Program

Country

Institution

Australia

Mineral Mapping Technology Group CSIRO

Austria

University of Salzburg, Austria

Belgium

Vlaamse Instelling voor Technologisch Onderzoek (VITO)
Institute of Remote Sensing and Digital Earth (RADI),
Chinese Academy of Sciences
Institute of Atmospheric Physics, Chinese Academy of Sciences

China

Northwest Institute of Eco-Environment and Resources(NIEER),
Chinese Academy of Sciences (CAS)
The Chinese University of Hong Kong

European
Commission

Joint Research Centre
PEEX HQ, University of Helsinki

Finland
Arctic Research Centre, Finnish Meteorological Institute
Germany

Fraunhofer Society for Cardiac Angiography and Interventions

India

National Institute of Technology Patna
Politecnico di Milano

Italy
Italian National Council of Research (CNR)
Kazakhstan

Earth Remote Sensing Department of National Centre of Space
Research and Technologies

Kyrgyzstan

Institute of Physical and Technical Problems and Material Science,
National Academy of Sciences, Kyrgyz Republic

Laos

ASEAN SCOSA – National Focal Point Ministry of Science and
Technology
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Country

Institution

Malaysia

Institute of Geospatial Science & Technology (INSTeG),
Universiti Teknologi Malaysia
Universiti Teknologi

Mongolia

Information and Research Institute of Meteorology, Hydrology and
Environment
National University of Mongolia

Morocco

Chouaib Doukkali University

Nepal

International
(ICIMOD)

Norway

Nansen Environmental and Remote Sensing Center

Netherlands

University of Twente

Centre

for

Integrated

Mountain

Development

COMSATS-CIIT
Pakistan
University of Peshawar
Russian Academy of Sciences
Russia

Institute for Scientific Research of Aerospace Monitoring
Moscow State University

Spain

isardSAT
Arthur C. Clarke Institute for Modern Technologies (ACCIMT)

Sri Lanka
Eastern University
Thailand

The National Research Council of Thailand

Tunisia

Institut des Régions Arides
Department of Environmental Sciences , University of Virginia

USA
University of South Carolina
Zambia

University of Zambia

*The table can be continuously updated as the DBAR program development
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Appendix 3: DBAR International Center of Excellence (ICoE)

No.

Name

1

DBAR ICoE on
Integrated Research and Digital
Earth (IRDE)

Department of Geography,
University of Peshawar

2

DBAR ICoE on
Big Earth Data for Coastal
Zone and Disasters (DBAR
ICoE-Coast)

Department of Geography,
Columbia USA
University of South Carolina

3

DBAR ICoE on Earth
Observation Integrated
Tecniques and Big Data for
Risk, Environmental and
Archeological Research

Italian National Council of
Research (CNR)

Potenza

Italy

DBAR ICoE on Remote
Sensing for Water Applications
in North Africa (ReSWA_NA)

Chouaib Doukkali
University

El Jadida

Morocco

5

DBAR ICoE on Earth
Observation and Big Data for
Agriculture and Food Security
in SADC Region

University of Zambia

Luska

Zambia

6

DBAR ICoE on Integrated
Research on Climate Change,
Environmental Protection, and
Natural Resources management

The National Research
Bangkok
Council of Thailand (NRCT)

Thailand

7

DBAR ICoE - Institute for
Atmospheric and Earth System
Research - University of
Helsinki

University of Helsinki

Helsinki

Finland

8

DBAR ICoE - ISR
“AEROCOSMOS” the Russian
Academy of Sciences

Institute for Scientific
Research of Aerospace
Monitoring
"AEROCOSMOS"

Moscow

Russia

4

Unit
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City
Peshawar

Country
Pakistan

Appendix 4: Acronyms and Abbreviations
Abbre.

Full Name

AARS

Asian Association on Remote Sensing

AARSE

The African Association of Remote Sensing of the Environment

ADB

Asian Development Bank

AIIB

Asia Infrastructure Investment Bank

APSCO

Asia-Pacific Space Cooperation Organization

ASEAN

Association of Southeast Asian Nations

ASTAAG

The Pacific and the Asian Science Technology and Academia
Advisory Group

B&R

The Belt and Road

BED

Big Earth Data

BRICS

Brazil, Russia, India, China and South Africa

CAS

Chinese Academic of Science

CCA

Climate Change Adaptation

CDB

China Development Bank

CEOSS

Committee on Earth Observing Satellites

CMA

China Meteorological Administration

CODATA

Committee on DATA for Science and Technology

CRESDA

China Center for Resources Satellite Date and Application

CSC

China Scholarship Council

CSIRO-DATA

Commonwealth Scientific and Industrial Research
Organization-DATA

DBAR

Digital Belt and Road Program
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Abbre.

Full Name

DBAR-AGRI

DBAR Agriculture and Food Security Working Group

DBAR-COAST

DBAR Costal Zone Working Group

DBAR-DATA

DBAR Data Working Group

DBAR-DISASTER

DBAR Disaster Risk Reduction Working Group

DBAR-ENVI

DBAR Environment Change Working Group

DBAR-HERITAGE

DBAR Natural and Cultural Heritage Working Group

DBAR-HiMAC

DBAR High Mountain and Cold Regions Task Force

DBAR-URBAN

DBAR Urban Environment Task Force

DBAR-WATER

DBAR Water Working Group

DRR

Disaster Risk Reduction

EARSeL

European Association of Remote Sensing Laboratories

EMSR

Earth Observation for the Maritime Silk Road

EO

Earth Observation

EOBAR

Earth Observation for Belt and Road

EOST

Earth Observation and Science and Technology

ESA

European Space Agency

EU

European Union

EWV

Essential Water Variables

FAO

Food and Agriculture Organization

GBIF

Global Biodiversity Information Facility

GEO

Group on Earth Observations

GEOCRI

GEO Cold Regions Initiative
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Abbre.

Full Name

GEOGLAM

GEO Global Agricultural Monitoring

GEOSS

Global Earth Observation System of Systems

GF

Gaofen Satellite

GHG

Green House Gas

GIS

Geographic Information System

GLAM

Global Agricultural Monitoring

GLOFs

Glacier-Lake Outburst Floods

GSDI

Global Spatial Data Infrastructure Association

HIST

The International Centre on Space Technologies for Natural and
Cultural Heritage

HMA

High Mountain Asia

ICCROM

the Conservation and Restoration of Monuments

ICIMOD

International Centre for Integrated Mountain Development

ICoE

International Center of Excellence

ICSU

International Council for Science

ICT

Information Computer Technology

IGBP

International Geosphere-Biosphere Programme

IHDP

International Human Dimensions Programme

IRDR

Integrated Research on Disaster Risk

IRDR CHINA

Integrated Research on Disaster Risk-China

IRDR IPO

Integrated Research on Disaster Risk International Program
Office

ISDE

International Society for Digital Earth
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Abbre.

Full Name

ISEO

International Cooperation on Earth Observation in Central Asia

ISPRS

International Society for Photogrammetry and Remote Sensing

ISRSE

International Symposium on Remote Sensing of Environment

ITG

Implementation Task Group

LiDAR

Light Detection and Ranging

LODGD

Linked Open Data for Global Disaster Risk Research

MODIS

Moderate Resolution Imaging Spectro-radiometer

MOU

Memorandum of Understanding

MSR

Maritime Silk Road

NARSS

National Authority for Remote Sensing and Space Science

NASA

National Aeronautics and Space Administration

NGO

Non-Governmental Organization

OGC

Open Geospatial Consortium

PEEX

Pan-Eurasian Experiment

RADI, CAS

Institute of Remote Sensing and Digital Earth, Chinese
Academic of Science

SC

Science Committee

SCOSA

Sub-Committee on Space Technology and Applications

SDGs

Sustainable Development Goals

SDIM

CAS-TWAS Centre of Excellence on Space Technology for
Disaster Mitigation

SFDRR

Sendai Framework for Disaster Risk Reduction

SPPG

Science Plan Planning Group
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Abbre.

Full Name

TEP

Thematic Exploitation Platform

TFs

Task Forces

TWAS

The World Academy of Sciences

UAVs

Unmanned Aerial Vehicles

UHI

Urban Heat Island

UN SDGs

United Nations Sustainable Development Goals

UNDP

United Nations Development Programme

UNEP

United Nations Environment Program

UNESCO

United Nations Educational, Scientific and Cultural
Organization

UNFCCC

United Nations Framework Convention on Climate Change

UNISDR

United Nations Office for Disaster Risk Reduction

UNSPIDER

United Nations Platform for Space‐based Information for
Disaster Management and Emergency Response

VGS

Virtual Ground Stations

WDS

ICSU World Data System

WG

Working Group

WGISS

CEOS Working Group on Information Systems and Services

WMO

World Meteorological Organization
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Appendix 5: Selected Supplementary reading/reference materials recommended
Proceedings and Publications:
[1] Guo H, Xiao H. Earth Observation for the Belt-Road and Digital Belt-Road Initiative
[J]. Bulletin of Chinese Academy of Sciences, 2016.
[2] Guo Huadong. DBAR --"Digital Belt and Road" Initiative[R]. The International
Symposium on Earth Observation for One Belt and One Road, (Proceeding of EB&R
Conference), Beijing. May, 2016.
[3] Guo Huadong. Earth Observation for Maritime Silk Road [R]. The International
Symposium on Earth Observation for the Maritime Silk Road, (Proceeding of EMSR
Conference). Nov., 2015.
[4] GUO Huadong. China's Earth Observation Progress and DBAR Science Program[R].
the 11th International Conference of the African Association of Remote Sensing of the
Environment, Oct., 2016
[5] Special Issue on Earth Observation for the Belt and Road, Bulletin of Chinese
Academy of Sciences, April, 2017
National Reports:
[6] The People's Republic of China ministry of science and technology, National
Development and Reform Commission, Ministry of Foreign Affairs, Ministry of
Commerce of the People's Republic of China. Promote the “One Belt One Road "
special plan for the construction of scientific and technological innovation cooperation.
http://www.most.gov.cn/tztg/201609/t20160914_127689.htm
[7] State Administration of Science, Technology and Industry for National Defense.
Guidance of Development and Reform Commission on Accelerating the Construction
and Application of “One Belt One Road”.
http://xbkfs.ndrc.gov.cn/gzdt/201611/t20161123_827546.html.
UN SDG, International Agreements, Future Earth, and Conventions:
[8] Conference of the Parties. Paris climate agreement. United Nations Framework
Convention on Climate Change (UNFCCC). 2015.12
[9] UN Member States .Sendai Framework for Disaster Risk Reduction 2015-2030. World
Conference on Disaster Risk Reduction. 2015.3
[10] United Nations. Transforming Our World: The 2030 Agenda for Sustainable
Development. Working Papers, 2015.
[11] Allen S K, Plattner G, Nauels A, et al. Climate Change 2013: The Physical Science
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Basis. An overview of the Working Group 1 contribution to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change (IPCC)[M]// Climate
Change 2007: The Physical Science Basis. Contribution of Working Group I to the
Fourth Assessment Report of the Intergovernmental Panel on Climate Change.
2007:337-383.
[12] International Council for Science. A Science Plan for Integrated Research on Disaster
Risk: Addressing the challenge of natural and human-induced environmental hazards,
2008.
[13] The Asian Infrastructure Investment Bank (AIIB): 2016b. Projects.
http://www.aiib.org/html/PROJECTS/. Accessed 02 June 2016.

Declarations:
[14] Center for Earth Observation and Digital Earth (CEODE), CAS International Society
for Digital Earth (ISDE). Kashgar Declaration on the International Cooperation on
Earth Observation in Central Asia. The International Symposium on Earth Observation
for Arid and Semi-arid Environments. 2012.9.
[15] Institute of Remote Sensing and Digital Earth Chinese Academy of Sciences. Sanya
Declaration International Symposium on Earth observation for the Maritime Silk Road.
The International Symposium on Earth Observation for the Maritime Silk Road
(EMSR). 2015.11.
[16] Institute of Remote Sensing and Digital Earth Chinese Academy of Sciences. Beijing
Declaration on Earth Observation for Belt and Road. The International Symposium on
Earth Observation for One Belt and One Road (EOBAR). 2016.5.
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Appendix 6: Declarations
The DBAR Program has been developed in response to several declarations issued in
the last few years, such as the following: Kashgar (2012.9), Sanya (2015.11), and
Beijing (2016.5).



Kashgar Declaration (2012.09)

Kashgar Declaration
International Cooperation on Earth Observation in Central Asia
September 22, 2012
We scientists, engineers, educators, administrators and representatives of civil
societies from more than fifteen countries, international organizations and NGOs
who met at the historic city of Kashgar in China, at the International Symposium
on Earth Observation for Arid and Semi-Arid Environments (ISEO2012),
organized by the Center for Earth Observation and Digital Earth (CEODE),
Chinese Academy of Sciences and the International Society for Digital Earth
(ISDE) during September 20-22, 2012, acknowledge that more cooperation shall
be carried out among Central Asian countries to promote the research and
application of Earth Observation in this region shall be carried out.
Noting
That significant global-scale developments on Earth Observation science and
technology have been made over the past decades, and parallel advances in
space technology, information communication network technology,
high-performance computing, and Earth System Science have resulted in the rise
of an Earth Observation data-sharing platform for public and commercial
purposes, and Earth Observation is now accessible to hundreds of millions of
people, and is changing both the productivity and lifestyle of mankind;
Recognizing
The importance of international collaboration in Earth observations in this
increasingly complex and environmentally stressed world;
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The establishment of the International Cooperation Partnership for Earth
Observation and the accomplishments of its Executive Committee, the launch of
the GEO Central Asia, and its global and regional contributions to cooperation
and data exchange;
Information infrastructure, information resources for global sustainability, earth
observation as global commons, earth observation and sustainability, earth
observation and global change, have laid out a panoramic scenario for the future
growth of earth observations; and
That earth observations will be asked to respond to strongly increasing demand
in the years to come, in the face of the problems of sustainable development in
our increasingly populated planet, particularly in the arid and semi-arid regions;
Further Recognizing
The strategic contribution of earth observations in the global effort to deal with
poverty reduction, ecological protection, natural resource management,
biodiversity, disaster mitigation, urbanization, and global change; and
That earth observation is committed to continued close cooperation with other
scientific disciplines;
Realizing
That earth observation is an integral part of advanced technologies including:
geographic information systems, global positioning systems, communication
networks, sensor webs, electromagnetic identifiers, virtual reality, cloud
computing, etc., and
That there is huge potential for the application of earth observation in central
Asia and adjacent areas;
Recommending
a) That Central Asia and the neighboring countries strengthen their
cooperation on earth observation network, especially in fields related to
global climate change, natural disaster mitigation, water resources use and
management, agricultural and food security, and urban planning and
management;
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b) That every effort be undertaken to enhance the capacity-building on earth
observation in Central Asia, and more academic exchanges are carried out at
the regional or global level;
c) Also, that in building the Earth Observation system, efforts be made to take
full advantage of next-generation technologies, including: earth
observations, networking, database searching, navigation, and cloud
computing to increase service to the public and decrease costs;
d) Further, that the Global Earth Observation System of Systems (GEOSS) and
the Group on Earth Observations (GEO) get the Central Asia more involved
in the research and application of earth observations;
e) Expanding cooperation and collaboration between Central Asia and the
international community, in particular with inter-governmental
organizations, and international non-governmental organizations;
f)

Extending cooperation and integration with Government Departments, the
international Scientific and Educational community, businesses and
companies engaged in the development and application of earth observation
technologies;

g) Suggesting that the ISEO will be held as a series of international
conferences biennially in different countries based on general approval of
application.
Call for
Support from planners and decision-makers, especially from Shanghai
Cooperation Organization (SCO) and its participating countries, at all levels in
developing plans, policies, regulations, standards and criteria related to Earth
Observation, and appropriate investments in scientific research, technology
development, education, and popular promotion of the benefits of Earth
Observation in the arid Central Asian countries.
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Sanya Declaration (2015.09)

Sanya Declaration
on
International Cooperation on Earth Observation for Maritime
Silk Road Development
November 27, 2015
We, scientists, researchers, academics, engineers, educators, administrators from
more than 20 countries and international organizations met at Sanya, Hainan,
China, at the International Symposium on Earth observation for the Maritime
Silk Road (EMSR), organized by the Institute of Remote Sensing and Digital
Earth (RADI), Chinese Academy of Sciences and Sanya Municipal Government
during November 25-27, 2015.
Noting
That significant global-scale developments on Earth observation science and
technology have been made over the past decades, and parallel advances in
space technology and information & communication network, have resulted in
data-sharing platforms for public and commercial applications, which are now
accessible to hundreds of millions of people, enhancing both the productivity
and lifestyle of mankind.
Recognizing
The importance of international collaboration in earth observations in this
increasingly complex and environmentally stressed world, especially in the
tropical and subtropical zone.
That information infrastructure, big data needs, sustainability, and global change,
as global commons, have laid out a panoramic scenario for the future growth of
Earth observations.
That Earth observations will be tasked to respond to the rapidly increasing
demand in the years to come and to deal with, the sustainable development goals
in our increasingly populated planet, particularly in the countries along the
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Maritime Silk Road.
Further Recognizing
The strategic contribution of Earth observation to deal with poverty reduction,
the development gap among the countries, disaster mitigation, urban
development, ecological protection, natural resource management and climate
change.
That Earth observation is committed to continue close cooperation with other
scientific disciplines.
Realizing
That Earth observation is an integral part of high technologies involving remote
sensing, navigation, GIS, and other related technologies.
That there is immense potential for the application of Earth observations in the
countries along the Maritime Silk Road.
Recommending
a) That countries along the Maritime Silk Road strengthen their cooperation on
Earth observation infrastructure, data sharing networks, especially in fields
related to climate change, disaster mitigation, water resources management,
agricultural and food security, bio-ecology and urban development.
b) That every effort be undertaken to enhance the capacity-building on Earth
observation in the countries along the Maritime Silk Road and more
academic exchanges be carried out at regional level.
c) Also, that in building the Earth observation system, efforts be made to take
full advantage of next-generation technologies, including: Earth
observations, database searching, data sharing and services platform, data
development, data management principle, navigation, and cloud computing
to provide service to the public.
d) Cooperation and integration be extended with Government Departments,
international scientific organizations and educational and scientific research
communities, business enterprises and private sectors engaged in the
development and application of Earth observation technologies.
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e) That EMSR is foreseen to strongly emerge as a series of International
Symposia preferably once every two years along the Maritime Silk Road.
with the 2nd EMSR already decided upon to be convened in Hong Kong,
China in November, 2017.
Calling for
Support from planners and decision-makers at all levels in developing plans,
policies, regulations, standards and criteria related to Earth observation, and
appropriate investments in scientific research, technology development,
education, and promotion of the benefits of Earth observation in the countries
along the Maritime Silk Road.
Agreeing
To establish an Alliance of Big Earth data for Maritime Silk Road (shortening
‘ABM’), the mission of this Alliance being to develop collaboration on Earth
Observation and related application fields concerning Maritime Silk Road. with
the present first group of members of the ‘ABM’ coming from 28 countries.
Concluding
That research and application of Earth Observation cooperation should be
promoted, strengthened and expanded among the countries along the Maritime
Silk Road.
(Agreed at the EMSR on November 27, 2015 in Sanya, China)
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Beijing Declaration (2016.05)

Beijing Declaration on Earth Observation for Belt and Road
May 17, 2016
We, scientists, researchers, academics, engineers, educators and administrators
from more than 20 countries, and representatives of international organizations,
met in Beijing, China, at the International Symposium on Earth Observation
(EO) for Belt and Road (EOBAR), co-hosted by the Division of Earth Sciences
of the Chinese Academy of Sciences (CAS) and related ministries, commissions,
and international organizations, on 16 and 17 May 2016.
Background
The Belt and Road initiative, formed by the “Silk Road Economic Belt” and the
“21st Century Maritime Silk Road” international cooperation framework , is a
crucial endeavor to meet the development challenges in the future for nations in
the region. The initiative covers a vast area and involves many countries and a
large population, facing numerous problems related to sustainable development
that need to be addressed by nations and international communities through
close cooperation, supporting to cope with economic, developmental and
environmental challenges and to serve the overall collaboration in the region.
Welcoming
the Belt and Road initiative of the Chinese Government for developing
partnerships to promote our mutual benefit between China and partner countries
of the Belt and Road initiative, particularly through promotion of academic
exchanges, joint programs/activities and strengthened cooperation for designing
and launching joint research,
“big science” centers, and international
development cooperation projects.
Noting
a) that the significant global-scale developments on earth observation have
been achieved over the past decades, as well as parallel advances in space,
geospatial and in-situ technologies, space-based information, GNSS, GIS,
mapping, geophysical processes surveying and modelling, information
and communication networks technology;
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b) that big data and data-sharing for public applications are now accessible to
hundreds of millions of people, enhancing both the productivity and
wellbeing and lifestyle of humankind.
Recognizing
a) that the increasing complexity of the international socio-economic setting
and the environmental stresses endangering our world have deepened the
importance of ensuring the maximum use of earth observation for
international cooperation;
b) that common challenges and opportunities (data receiving/collection and
information infrastructure, big data needs, sustainability) and risks have laid
out a panoramic scenario for the future growth of earth observation;
c) that earth observation will be subjected to increasing demand in the years to
come to serve the sustainable development goals, particularly in the
countries participating in the Belt and Road initiative.
Further Recognizing
a) that earth observation have great potential to contribute to alleviating
poverty, ensuring food and water security, mitigating and adapting to
climate change, delivering prompt disaster relief and sustainable urban
development, ecological restoration and natural resource management;
b) that the earth observation community is eager to join forces and address
challenges, in close cooperation with other scientific disciplines and
international development and financial institutions.
Recommend
a) the development of bilateral and multi-lateral cooperation mechanisms and
frameworks, to coordinate the optimal use of earth observation data, science
and technologies for development planning along the Belt and Road region
and sharing of scientific research findings and applications of earth
observation to address sustainable development challenges;
b) that countries along the Belt and Road strengthen their cooperation at the
bi-lateral, multi-lateral as well as regional levels on earth observation
infrastructure, capacity building and data sharing, constellations of virtual
and ground receiving stations, exchange of EO data sets etc;
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c) that particular attention be given to scientific research, education, open
access to data, validation, application and extension of earth observation to
fields related to climate change, disaster risk reduction and management,
agriculture and food security, water resources management, environment
monitoring, urban infrastructure and environmentally-sustainable resources
development as well as natural and cultural heritage conservation;
d) that cooperation between government departments, international scientific
organizations, educational and scientific research communities, as well as
business and private sector partners engaged in the development and
application of earth observation technologies be strengthened and further
expanded;
e) that regular international symposia as well as focused dialogues between
earth observation and international development financing communities on
earth observation for Belt and Road be organized, at periodical intervals,
particularly in the countries along the Belt and Road.
Call for
a) decision-makers to be involved at all levels in the development of strategies,
plans, policies, regulations, standards and criteria related to earth
observation, to provide support on the cooperation and its development;
b) decision-makers to provide appropriate funding in order to enable joint
scientific research, technology transfer and education for promoting the
benefits of earth observation in the countries along the Belt and Road in
order to address the common challenges;
c) the implementation of the ‘Digital Belt and Road (DBAR)’ initiative, a
science and technology partnership for optimal use of EO for the
sustainable development of the Belt and Road region, proposed by the
Institute of Remote Sensing and Digital Earth (RADI), Chinese Academy of
Sciences, be given the fullest support by countries along the belt and the
Road.
(Agreed at the EOBAR on May 17, 2016 in Beijing, China)
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