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Satellite Imagery of Belt and Road One Belt and One Road

The B&R region covers a vast area and involves many 
countriesanda large population, facing numerous problems 
related tosustainabledevelopment.



Environmental Change

Most regionsalongthe Belt and Roadare becomingwarmer and drier and the changesvary in
different regions.

AMSR-E soil moisture (%)

Observed changes in annual average surface 

temperature from 1901-2012. (IPCC, 2014)
Observed changes in average precipitation

from 1951-2010. (IPCC, 2014)

Aral sea change



Natural HazardsHigh Occurrences of Hazards along  Belt and Road

The85%of major natural hazardsoccurredin Asiaregion;
More than 85%of natural hazardsare earthquake,flood and draught,
storm surge.



Food Security

Hunger Map 2015, World Food Programme.

One in nine people are undernourishedin the world. Global changeposessevere
and distinct threats to food securityin the countriesalongthe SilkRoad. The60%of
population produced50%food.



Unbalanced Economic and Urban 
Development

2014 GDP per capita
(current US$)

255-1317

1317-3874

3874-7904

7904-22124

22124-116613 Source: World Development 

Indicators

Global GDP per capita (2014)

2014 GDP at market prices

(current US$)

38M-4.6B

4.6B-17B

17B-57B

57B-301B

301B-17T

Global GDP at market price(2014)

Source: World Development 

Indicators

World Urbanization 

(UN, 2014̃



EO Technologies for Belt & Road

Earth Observationsupports to understand B&R



DBAR has been given the fullest 
support by more than 20 countries

PEEX and DBAR are 

sister initiatives 
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Conceptual Framework of DBAR
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Science and Policy

International Programs International Organizations



DBAR Initiative

An international science program for promoting 
cooperation with countries along the Belt and 
Road to advocate and demonstrate the 
applications of big Earth data in support of the 
sustainable development of people and 
economies at local, national and regional levels.



Data/Platform

Project/WGs/RCs 2

1

S&T Network3

EO Data 
Gateway

Observing
Infrastructure 

Institutional & 
Human Capacity

Science-Based 
Policy Making

New Big Data 
Science Mode

DBAR

Ways to Benefit from DBAR 
DBAR: 10 Years Initiative



DBAR: Hand in Hand Program

DBAR
International 

program 

International 

organization

Let countries along the Belt and Road benefit from DBAR

Countries along 

Belt and Road
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World Heritage Biosphere Reserve

UNESCO Sites

Global Geopark

105

2
669 120





Remote Sensing Image Map, Showing Locations of the 
1052 world heritages in the world 



Biosphere Reserve





Natural 

influence

Human 

induced

Earthquake

Landslides

Flood

Forest fire

Global change
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Resource over-exploitation

Deforestation

Land encroachment

Hydroelectric project

Pollution

Urbanization

Uncontrolled tourism
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Situations and Challenges



Number ever 
increasing

Various characteristics

Observation difficulty

Calling for new technologies
to support monitoring and conservation of UNESCO Sites 

for sustainable development

World Heritage sites, 

Biosphere Reserves 

and Global Geoparks

Situations and Challenges

Spatial scale, categories, 

evolution, impacts, etc.
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World Heritage Protection 

Environmental changes
Human activity

Over-tourism

Robbery
War

Cultural heritage protection along the Belt and Road is not optimistic, as mainly
impacted or damagedby the environment change,weathering and pets, human
activitiesandover-tourism, warsand illegalexcavation.



DBAR Key Areas
World Heritage Conservation

(Cambodia, China, Italy, Mongolia, HIST)

* Environmental change in world 

heritage  site

*EO database for world heritage

*Angkor Site conservation

*3D simulation and 

reconstruction 

Proposed a Tourist Economic 
Zone Based on Earth Observation



ü6 ancient city, 2 settlements, 1 canal and 

1 road were detected based on optical 

remote sensing and historical documents.

üThe direction and distribution of post 

roads have been simulated in Empress Wu 

Tianshou 2nd year (691 AD).

Archaeology in Gua-Sha village sections along the One Belt



Great Wall detection in Sui and Ming Dynasties using 
SIR-C/X SAR technology



Silk Road Reponses to High Asia Glaciers in Turfan region

Multisource data: 
Remote Sensing: GF-1,GF-2, LS-8,LS-5, LS-1

Archaeological Map: Serindia, Innermost Asia

Historic Records: Hanshu, Shiji, Houhanshu

Field Investigation: GPS points, Ground photos

Uncovering the ancient tuntia ( ̃
agricultural landscapeat ChinaôsNW frontiers



Focus on World Heritages in Syria Crisis
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