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Foreword

This Digital Belt and Road PrograiBAR) Science Plan is the outcome of a
wide consultation with the Earth Observat{®&O) 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 accumiraieeBelt

and Road(B&R) Countries to support progress towards tBestainable
Development Goal§SDG) targets, taking into account the multiple impacts of
major infrastructures to be implemented in the framework of the B&R policy.

The DBAR programhas the ambition to address a tietd 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. Ear@bservationdataare 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 durirthe 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
delivered an advanced infrastructure, both in space andadh, Eand world

class scientific and technological capabilities. Other B&R Countries havz
allocated a lower priority to Earth Observation, but most EO data are inherentiy
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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Ambitions are not to baulfilled in a short run and DBAR is conceived as a long
term effort, with an initial term of 10 years (202026), including 3 years of
preparation during which we hope to share our vision with a wide community

and to build the robust consensus necesdary the sustainability and
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GUO Huadorg, Chair

DBAR Science Committee
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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 Ecoristtic

and | ater abbreviated as the ABelt and Roa
Chinabs grandest framework for internati on:
Peoplebdbs Republic of China in obhdnt@dnd and a
social development along thB&R region The B&R initiative will directly or

indirectly touch the lives of more than 4 billion people.

The B&R initiative wildopeaptedoerahdticahshiv
Chinese and world civdations. Science and technology will provide scientific
decisionmaking 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 Obserat i on Science and Technol gDyare( EOST)
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 thdB&R initiative and guide development along sustainable

pathways. Caperation to promote and build skills and capacities in EOST, and the
effective use of iBi g Earth Dat ao pl at f c
developmentwill be key mechanisms for bdili n g FAt@peeocoppllee 6 r el ati on
under the B&R initiative.

The fABeijing Declaration on Earth Observat:i
2016, was the outcome of an international symposium on the Belt and the Road
organized by the Institute étemote Sensing and Digital Earth (RADI) of the Chinese

Academy of Sciences (CAS). The Declaration called for the implementation of the
6Digital Belt and Roadd Program, a science
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of EOST and i Bi gatioBsafor tthe sufianbbde cdevelgprpenti ot 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
largescale sustainable delopment. The extensive geographical scope of the B&R
initiative <calls for smart uses and appli
development and implementation of diverse projects related to infrastructure
improvement, environmental protection,jsaster 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 impitatien of all the

17 sustainable development goals (SDGs) adopted by the United Nations in September
2015. It also will integrate green, lesarbon and sustainable approaches to social and
economic growth that are vital for the implementation of the Qém&hange
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
technologybased ecological civilization in its partner countries.

The DBAR Program will address two broad challenges:

A The inherent gaps in scientific knowledge on the E&ylstem processes
determining responses of terrestrial, freshwater, coastal and marine ecosystems
to global climatewarmingandenvironmentathanges; and

A A demand for hitherto unprecedented levels of cooperation between academic,
policy and numerous othestakeholder 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 tdleneountries
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 -tmsbon and resilig
economies for the 2century.
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The DBAR planning and implementation will extend over a period of 10 years and 3
Phases:

A Phase I: Design and Launch 204®18
A Phase II: Implementation Stage 20192022
A Phase llI: Implementation Stage-120232026

In the startup phase, seven working groups and two-gpgcific task forces have been
established following discussions on several focus areas, themes and issues. The se
working groups cover: data; agriculture; coastal and marine ecosystems; envtanme
change; natural and cultural heritage; disaster risk; and water resdureededicated
task force will address urban development, High Mountain atat gold regions. This
Science Plan outlines, for each working group and the task force: backgaodnd
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 thegworkin
group, deliverables and aoing activities (if any). The contribution of the working
groups to address the DBAR Foci is explained schematically by the chart below.

Atezuwing aAnnoaxy
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This document wadraftedby DBAR Science Plan Planning Gro(ffPPG)
with the aid ofCo-Chairs of the Working Groups and Task Faerce
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1. Introduction
1.1 Belt and Roadlnitiative

The historical landbased Silk Road from central China to Europe was a major trading
route before Europeam®gan sailing towards Asia around the Horn of Africa in tHe 15
century. Chinese ships had ventured into the Indian Ocean reaahkinigr as
Madagascar even earlier. Their interest in collecting curiosities from the African
continent as well asfrom othea parts of southeast, south and west Aiat they
traversed was rather different from the European venture into Asia for trade and
commerce that gradualgvolvedinto a colonizing mission over large stretches of Asia.

To address diverse developmentldhrages and to promote the common prosperity of

all nations, Chinese President Xi Jinping in 2013 proposed the Silk Road Economic

Belt and the 2%t Century Maritime Silk Road InitiativeT his initiative, abbreviated as

the Belt and Road (B&RFig.1), will engage the 1.3 billion people of China with
billions of people in many other countri es
economyin a sustainable way

The B&R initiative is a forwardooking vision for international cooperation and shared
development that spans threentinents and their contiguous oceans and seas. It has
received a broad positive responaéh strong support from over @Ccountries and a

large umber of international organizatigng4 of them has signed the cooperation
agreement It is an initiative that creategreatopportunities for both the public and the
private sector to contribute to infrastructure developmnterdevelopinternational trade

and sustainableeconomic cooperation projecta n d t o b u-fo-pedpl®@fi peopl e
relationships through scientific exchanges and eco#isiral communicationKey
achievements include the establishment of the Silk Road Fund; the development of
fasttrain railways; the expansion of trade and businems] a deepening of
communication o policy and enhanced exchanges between people and cultures.

Significant portions of the investments into infrastructure development, namely railway
lines, ports, airporidranscontinental highways, dams, as well as human settlements in
cities will be nobilized and channeled via various mechanisms. This will involve, for
example, new muHiateral institutions such as the Asian Infrastructure Investment
Bank (AlIB) and the New Development Bank established by the BRICS Countries
(Brazil, Russia, India, Gha and South Africa), where China is a major stakeholder.
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These institutionsare also expected to play important roles in mobilizing and
channeling investmentmito the B&R initiative as isthe China Development Bank
(CDB).

Increasing enthusiasm and support for the initiathgs been spreadinrapidly
throughoutthe B&R region. Several countds, such as Pakistan, Indonesind
Thailand have already benefited from investments linkeded8&R.




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 worlih Asia and Europeand touching parts of Africa and the Arab
Region but it alsoaddressesignificant challengegselatedto sustainable development.

With a clear dedication to promote the international agenda to attdii\tiseistainable
Development Goals (SDGs) by 2030 and implement the Paris Agreement (2015) to
combat climate change, China is seeking partnerships with B&Rtriesto 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 ad maritime silk roads

EarthObservatonSci ence and Technol ogy (EOST) and
assets that can guide infrastructure, trade and economic development in B&R countries
towards sustainable developmeamd improve human wellbeingioday, through 4

decades of rapid developmethinahas become the worl dbés seco
and has emerged as one of worl ddés prominen
applications for soci@conomic developmengimultaneouslyChina has engagl with

the international community to share its experience, knowledddls and
competenciesespeciallywith lessdeveloped countrieso improve their quality of life

throughthe active contribution to various international conventions and programs.

Th e EOST and iBi g pragramdwereD lighlghied & séveral ¢ e



































































































































































































































































































