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Introduction
Digital Belt and Road Program (DBAR) is a pioneering international venture to share expertise,
knowledge, technologies and data to demonstrate the significance of Earth Observation Science
and Technology and Big Earth Data applications for large-scale sustainable development projects.
The extensive geographical scope of the “Belt and Road (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. DBAR is committed to implement projects and actions
relevant to the 17 Sustainable Development Goals (SDGs) adopted by the United Nations in September
2015. It will also strive to integrate green, low-carbon and sustainable approaches to social and economic
growth that are vital for the implementation of the Paris Agreement (2015).

In 2013, Chinese President XI Jinping proposed the “Belt and Road (B&R)” initiative. It
represents China’s progressive vision for cooperation among countries, regions, and organizations
spanning the historical Silk Road. The initiative aims for sustainable infrastructure development
necessary for improved connectivity between China and the rest of the world promoting and
facilitating economic and social networking and sustainable development in the B&R region. The
B&R initiative will enable China to extend its commitment to encourage a science and technologybased ecological civilization in China and partner countries.
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Rationale
The B&R initiative aims to stimulate mutually beneficial human connectivity and trade activity between
countries in Asia, Africa and Europe accompanied by development and improvements to physical, logistical
and digital infrastructure. Such a large scale activity will not only have local but also trans-national
societal, cultural, environmental and ecological benefits. Most of the counties in the B&R region are
committed to sustainable development; however, there is a need to ensure that the B&R countries can work
together to mitigate threats to fragile and shared ecosystems, and face other challenges that arise from
large scale development. Such a multinational effort requires integration of precise and reliable in-situ
and space-borne data with the ability to share quality data at desired spectral, spatial and temporal scales.
Unfortunately, at present there is a discrepancy in the quality, volume and variety of data being generated
by different countries in the region. This discrepancy is particularly strong regarding Earth Observation
(EO) infrastructure and EO data analysis capabilities. DBAR is therefore committed to develop itself
as a platform with the aim to facilitate sharing of advanced EO technologies across B&R countries,
and provide assistance for effective application of EO technology for sustainable economic and societal
development under the B&R initiative.

Challenges
Anticipating the following major challenges will help in development of an effective strategy to
implement the DBAR vision and mission:
To fill gaps in scientific knowledge on Earth system processes that determine the responses of
terrestrial and marine ecosystems to climate and development forcing;
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To advocate optimal use of EOST for sustainable development in the B&R region, requiring extensive
dialogue between academic and stakeholder communities;
To meet diverse range of expectations of different B&R partner countries.
Some Countries might expect the initiative to aid in the development of their digital infrastructure to gain
improved access to EO and Big Earth Data systems and at the same time look for assistance in improving
data analysis capabilities and EO infrastructure; others may have interests in problem solving using
scientific methods, technologies and tools.
The multi-national and multi-organizational setup of DBAR might also raise debate on geographical
extent and scope of different studies and projects between different stakeholders. Balancing the
expectations and requirements and at the same time promoting use of EOST in sustainable development
projects will be a delicate task. Many external and institutional factors such as budget constraints and

Vision, Mission and Objectives of DBAR

Strategy
B&R is a large geographic region
with many nations and has several
complex and interlinked processes that
require high quality in-situ and EO
data collection and experimentation
to understand and model the natural
and anthropogenic processes. The
implementation of DBAR strategy
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mandates of organizations willing to enter into partnerships for implementation may drive the level of
cooperation and coordination needed to meet these and other challenges.

Principle Foci & their relevant SDG’s
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follows a systematic regime and common interest of the mutual development, mutual benefit and open
sharing. The implementation of DBAR aim will be operated securely by an effective organization
mechanism and its affiliated work groups and task forces to translate the SDGs objectives into reality
through the DBAR-identified nine Foci.

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.
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Research Design
The DBAR Science Plan has been conceived to link five levels of actions:
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
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DBAR Work Flow

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. The DBAR planning
consists of three Phases.

Phase I: Preparation and Startup (2016–2018 )
The preparation phase deals with refining the idea of DBAR, identifying DBAR Foci, defining working
groups and task forces to work on different DBAR focus areas and will see the finalization and publication
of the DBAR Science Plan.

Phase II: Implementation Stage-1 (2019–2022)
During this phase the partnerships established during the Start-up Phase and the resources mobilized
will be used to initiate a coherent set of projects to address all DBAR Foci.

Phase III: Implementation Stage-2 (2023–2026)
The projects initiated under Phase III will be further refined by integrating the outcome of the
evaluation of Phase II outcomes with feedback received on both the scientific progress and contributions
to attain SDGs highlighted in reports from previous stages. It is expected that by the start of Phase III the
DBAR data platform will be fully functional.

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 functional capacities.
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DBAR Governance Structure: DBAR Action Groups, Partners and Capacities

Science Committee
The Science Committee (SC) oversees and monitors the progress and quality of the projects
implemented following the DBAR Science Plan.

Secretariat
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The DBAR Secretariat communicates with all scientists, organizations, stakeholders and countries
involved in the DBAR Science Program. It will also be responsible for organizing DBAR events,
maintaining the DBAR website, producing regular DBAR Science Program Newsletters, and
collaborating with international and national funding agencies.

Working Group
Seven Working Groups (WGs) are responsible for prioritizing and carrying out the activities outlined
in the ten DBAR Foci. They will report to the SC and will be managed independently by the CoChairs of each WG.

Task Force
Task Forces (TF) are set up to address selected emerging issues that have some area, ecosystem or
other specificity encompassing multiple DBAR Foci. The Chairs (or Co-chairs) are responsible for
specific science questions and challenges, and for designing and implementing relevant activities.

International Center of Excellence
International Centers of Excellence (ICoE) will be established to contribute to DBAR’s main
principles, objectives and Foci and to promote and disseminate widely the DBAR concepts, approaches
and applications. The ICoEs will not only support the DBAR SC and Secretariat, but also serve as a
platform for developing a global network for Earth Observations knowledge and expertise.

Working Groups
In the startup phase, the following seven WGs and two TF are being established which will be evaluated
at the end of the startup phase, and updated if necessary.

WG1-Big Earth Data(DBAR-DATA)
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The DBAR-DATA WG will enable efficient EO data sharing and cooperation,
focusing on the building and maintenance of the DBAR Big Data Platform
which will build upon the research, capacity building and demonstration
projects that address the issues of other WGs.
Relevant Foci: Big Earth Data
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WG2-Agriculture and Food Security(DBAR-AGRI)
Latest global projections suggests that the global population will continue to
rise considerably in coming decades raising concern about food security. In
recognition of the importance of food security issues in the B&R countries,
DBAR-AGRI aims at creating a community that practice holistic agriculture
monitoring addressing the information gap related to food security and
nutrition. The basic tenet of the working group is based on the experience
and lessons learnt from the Crop Watch System developed by RADI.
Relevant Foci: Agriculture, Water, Disaster, Climate & Environment

WG3-Coastal Zone (DBAR-COAST)
Human activities and climate change strongly impact coastal ecosystems.
DBAR-COAST envisages to work to support the development of a Maritime
Silk Road network, improving access to science, data, technology and
knowledge on coastal environments. Besides, it focuses to facilitate research
on the monitoring, conservation and management of the coastal and marine
environment to strengthen and enhance capacities of the DBAR countries
and stakeholders, and deliver critical sustainable development policies and
strategies.
Relevant Foci: Coast & Marine, Climate & Environment, Disaster, Urban,
High Mountain & Arctic
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WG4-Environmental Change (DBAR-ENVI)
The DBAR-ENV aims to elucidate processes and mechanisms of environmental
changes in terrestrial ecosystem and water resources within the B&R region
and analyze their impact and response to global environmental changes,
and assess the ecological risk and safety of the implementation of the B&R
strategy
Relevant Foci: Climate & Environment, Urban & Infrastructure, Water,
Disaster, Coast & Marine, High Mountains & Arctic

WG5-Natural and Cultural Heritage (DBAR-HERITAGE)
There is a conflicting relationship between conservation of heritage sites
and modern development mostly due to lack of integration of data and
information on heritage sites at planning stages of development projects.
DBAR will formulate and establish processes that ensure timely integration
of data on these sites into the design, development and financing of megascale, multi-country infrastructure and economic projects.
Relevant Foci: Natural and Cultural Heritage, Climate & Environment,
Disaster, Urban & Infrastructure

WG6-Disaster Risk Reduction (DBAR-DISASTER)
DBAR Disaster aims to integrate EO 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 information and
communication technologies, but also implementation oriented technologies
that involve hardware solutions to risk reduction challenges.
Relevant Foci: Disaster, Climate & Environment, Urban & Infrastructure,
Water

WG7 - Water (DBAR-WATER)
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DBAR-Water aims to study water resources and water use in the B&R
countries using EO data. This requires investments in capacity building on
utilization of EO data for water resources assessment and management in
the B&R countries, meanwhile by strengthening international cooperation.
Such efforts will create scientific evidence and essential information towards
sustainable use of water resource in the B&R countries.
Relevant Foci: Water, Climate & Environment, Agriculture, Disaster, High
Mountains & Arctic
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Task Forces
TF1-Urban Environment (DBAR-URBAN)
Urban expansion is considered a powerful sign of progress in many cultures
and civilizations. However, issues related to effective resource management
and transportation, pollution and ecological disturbances require attention.
DBAR-Urban will focus on research based solutions to various impacts
of urban expansion and their mitigation, promoting sustainable urban
development in the B&R region.
Relevant Foci: Disaster, Climate & Environment , Agriculture, Urban &
Infrastructure

TF2-High Mountain and Cold Regions (DBAR-HiMAC)
From the perspective of the earth climate system, there is a need for
continuous and long-term monitoring of cryosphere to better understand the
role it plays in the global climate. This group will focus on observations and
understanding the interactions among Earth’s poles and cold regions of High
Asia and northern Eurasia, which supports the sustainable ‘Ice Silk Road’.
Relevant Foci: High Mountain & Arctic, Water, Disaster, Climate &
Environment , Urban & Infrastructure
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Data Policy & Management
DBAR is committed towards ease of access and sharing of both EO and related data. The DBAR Science
Program partners, including WGs and TFs, will need to develop agreement to identify and describe major
governance goals, organizational structure, and the principles and guidelines for data access, use and sharing.
All DBAR partners need to commit their contribution to this data sharing agreement. Further to building
close cooperation with existing EO data facilities of other initiatives or organizations, DBAR Science Plan
implementation must consider Big Earth Data infrastructure to support data harvesting, storing, publishing,
discovering, accessing and online processing for DBAR WG and TF partnerships. A functioning and mutually
beneficial data sharing ecosystem can guarantee the effective implementation of the DBAR Science Plan.
The successful implementation of the DBAR Science Plan within the framework of the B&R initiative
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
friendships at the “people-to-people” level as called for by visionaries of the B&R initiative. Hence, the
implementation of the DBAR Science Plan will also be an important experiment in science diplomacy.

Outreach

The DBAR Secretariat will disseminate information about B&R and DBAR through the best means
possible. It will work towards bringing together specific segments of the B&R community and interested
stakeholders and also work towards establishing partnerships between WGs, TFs and stakeholders.
Particular attention will be given to the interests and information needs of funding agencies, UN Programs,
international NGOs, non-profit funds and foundations, and the private sector. It will work towards
establishing links with international and regional forums for launching joint information and awareness
raising campaigns on the DBAR Science Plan.
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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; its vision, mission, objectives, scope, and activities need to be highlighted to ensure
confidence and attract suitable partners from government agencies, international programs, collaborators
and stakeholders. Different means, including development of a well functioning website and official
brochure for information and awareness in major languages of the DBAR participating countries and
promotional videos, will help improve visibility of DBAR. More formal activities such as conferences,
seminars and exhibitions will be vital means of promoting positive impacts and benefits of DBAR,
ensuring maximum visibility in scientific and stakeholder communities.
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The DBAR Science Plan is ambitious 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 an 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.
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