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Big Earth Data =)BAR

Digital Belt and Road

Recognizes the natural and social domains of Earth as a
holistic research object.

Manifested as a scientific and virtual representation of the
physical model, mathematical model, information model
and computer model of Earth.

Vegetation Albedo  Radiation Precipitation Chlorophyll




POs Aparcneiept ~ Big Earth Data, provides methodology for

= L

Hesk92:te8it— Ea[rth sciences, and is iNg ahew engine for

| [l i i I~ KT i ! e
Content- Type op‘pllcaho Joctet-stream; .chars&OHEUCUTNQY 2 and en% ' ‘_nce:
__Conler_u ngE;le 'Eno ingrbaset Qecl's‘lon‘ Ing'
! | i‘ i b
_ Content-Length: 6239 4;. A =0

fi T g T

| [ 1 r ‘ .

2xmi version=/10"7> | i e R
| [ 1 |

& | =g
i —— e
m ) = P
Il i = §

varimethod = (("hitpsi” == docui

e opSecure var 'hﬂps://ss ;
| \[ ] o¢U ermwnqro+af:'a\ g
report val | ]
__rep Hodurment wi ‘éHP@J?’ 1341\ 1@l HOnZiar::
| ‘ —
—< i |_varp ﬂPTracker got gefSecure( 'd9xks0099");
' : — Source: http: ' m.cn/d/2007-10-11/13441786744.shtm
| | & | Wahsaclirn Annv7¢=




Features of Big Earth Data @BAR

Digital Belt and Road

e Big data used in the Earth sciences.
® Supports data-intensive research in the Earth sciences.
e Characterized as being:

j.org




Data Resources in CAS @BAR

Digital Belt and Road

> The Big Earth Data resources are about 38PB, i““‘-::::
and 8,000 million records %0,
. Earth observation data: ~12PB ... }@;};;@,

WAIHEFRAR

- Biology: ~22PB LY
- Ecology: “3PB

- Resources and environment: ~“1PB

the next 5 years

Earth observation satellite raw data: @ ... R
increasing 2.5TB daily.
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Big Earth Data Science Engineering Program (CASEarth) @BAR

Digital Belt and Road

SUSTAINABLE
CASEarth : EIELOPMENT
N A A
* Oriented towa rd Ugis\'u\fggc: éi:inngfun;i, 2n forDisaszt:;sR-iaszl:)Zioeguctiun
concerning overall and long-term development
resolving . bEnorgurmes,, e 3
! SustainableSociali]

* A strategic action plan that integrates
technical problem-solving with

* Provide a new impetus for



Outline @BAR

Digital Belt and Road

Big Earth Data DBAR & Research Implementation
& CASEarth Development to PEEX in B&R

www.dbeltroad.org



Digital Belt and Road Program @BAR

Digital Belt and Road

e International Science Program
e Promotes Big Earth Data cooperation among the Belt and Road

e Fill gaps in scientific knowledge to support the achievement of
sustainable development goals
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The Belt and Road region covers a vast area and involves a large population,
facing numerous challenges related to sustainable development.



Digital Belt And Road Program @BAR

Digital Belt and Road
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International Conference on Earth Observation for Belt and Road Initiative
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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 (EQO) for Belt and Road (EOBAR). co-hosted by
the Division of Earth Sciences of the Chinese Academy of Sciences (CAS) and related ministries.

conumnissions. and international organizations. on 16 and 17 MMay 2016.

Background



Core Objectives

Knowledge Gaps

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

Big Earth Data To .promote adva.n.ced
science and decision

Services support services using
Big Earth Data.

@BAR

Digital Belt and Road

Capacity
Building

To enhance capacity
building and technology
transfer within a system

of partnerships and

research networks.

www.dbeltroad.org



DBAR Five Priority Areas @BAR

Digital Belt and Road

. Enhance infrastructure. An open platform with shared data, codes and
algorithms is urgently needed for analyzing the vast amounts of data.

. Promote data sharing and interoperability. Data need to be openly
exchanged if everyone in the region is to benefit.

. Extend applications to more people. Development across the Belt and
Road region is uneven.

. Identify research opportunities. Knowledge could be discovered within
the huge multidisciplinary data sets.

. Strengthen international collaboration. Belt and Road nations should
set up bilateral or multilateral arrangements and stronger links with

international scientific programs and organizations. www.dbeltroad.org



DBAR Working Groups and Task Forces @BAR

DBAR Working Groups

Big Earth Data (DBAR-DATA)

@ Water (DBAR-WATER) M Agrlcqlture and Food
f Security (DBAR-AGRI)

Environment Change

(DBAR-ENVI)

_ Natural and Cultural
Heritage (DBAR-HERITAGE)

DBAR Urban Environment
(DBAR-URBAN)

9 DBAR High Mountain and
4 4 Cold Regions (DBAR-HiMAC)

VWUV V. UDET Lroad.org

Disaster Risk Reduction
(DBAR-DISASTER)

Coastal Zone

é (DBAR-COAST)
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DBAR Timeline

@BAR

Digital Belt and Road

Initial Design

Transition Team

Interim Secretariat

May 2016 2018

Science Plan

@ Science Committee
@ Working Groups

@ Secretariat

@ Task Forces

@ ICoEs

@ Visualization System
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DBAR 10 year Program

Administration

2019

2022 2026

Pilot Projects —mm> Core Projects

@ Data Portal

@ Model library for
decision-making

@ DBAR Big Earth
Data Platform

Implementation

Over 50 Main Data &
Knowledge Products

>

Preparatory Phase Implementation Phase I Implementation Phase I1 |



DBAR in Numbers (2019) @ RAR

4 Continents 8 SDGs 10 Years
8 Working Groups 1 Task Forces

57 Partners 8 |CoEs

1 Big Earth Data Platform



DBAR ICoEs: A global network for Big Earth )
Data knowledge expertlse and researchers

( BAR

Digital Belt and Road
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CASEarth Satellite for the Belt and Road @BAR

e Widescale (300 km), high-resolution (10 m), thermal infrared +
nighttime-light + multi-spectral;
e Explore new methods to sense Earth's environment.

Payloads Thermal infrared Nighttime Light “

Bl1: 380nm ~420nm
B2: 420nm ~ 460nm

8~10.5um PAN: 450nm ~ 900nm B3: 460nm ~520nm
B: 430nm ~ 520nm .
10.3~11.3um . B4: 520nm ~ 600nm
G: 520 nm~613nm o g35nm ~ 690nm
11.5~12.5pm R: 615nm ~900nm )

B6: 765nm ~ 805nm
B7: 805nm ~ 900nm

Resolution (m) 30 10 (PAN) / 40(MSS) 10
| Swath Width (km) 300 2300 2300
Revisit Frequency (day) 11 11 11 ]




CASEarth Cloud Capabilities @BAR

Digital Belt and Road

1,000 50 1,000

TFlops PB TFlops

Supercomputing Storage capacity Data analysis process

10k

Virtual
Machines

Cloud service capabilities Data exchange capahilityitoad.org



Outline @BAR

Digital Belt and Road

Big Earth Data DBAR & Research Support to
& CASEarth Development PEEX in B&R

www.dbeltroad.org



2019 - Cases aim to improve scientific methods and explore new
and innovative technologies to support sustainable development.

SDG 13.3: Cogniton of

climate response to placiers -

and Arclic sca ice

1: Global crop
prexluction per labor unil
assessinent based on

Big Garth Data

SDG 13.3: Global
almospheric CO

concentration chan,
response to climate

SDG 15.1.2: Assessment of
conservalion priorily lor
global nutional purks

SDG 13.3.1: Big Farth Daia
for global lund degradution
ssessment

SDG 6.4

“rop waler productivity For
the SDG assessinent of aericultural

water use efficiency: case of a
typieal imigation district in Moroceo

SDG 11.3.1: Monitoring and
assessing urhanization
w Alro-

SDO 6.6.1:

@BAR

Digital Belt and Road

SDG13.3.1: | SDG 15.3.1: Tdentilying land

CpoTeT depradation ares and risk control

degruded lund o the total
land area in Cenural Asia

SDG 14.2.1: Beosystem
health assessment in
Jiaozhou Bay. China

o ®

B N
]

SDGIS.5.1: Assessment o
giant panda habitat
Iragmenlation

SDG 14.1.1: Construction
nacd npplication ol an
integrated eutrophication
assessment model for

ical canstal walers

SDG ES5.1.1: Forest uover
mapping w monitor teerestrial

ceosystems in Southeast Asia

1.2 Evaluating the
sITeetiveness af the
| management of protected
AT n ¢xample from
ngyuan Nulional

SDG 6.6.1: Mapping the
extent ind dynamie change
almahgrove torests in
Southeast Asia

|
13.1.1 indicator in
countrics and regions
along the Bell and Roucd

SDG 2.4.1: Assessing
progress towards sustainable
cropping systems: the case
SDG 15.4.2: ul Ching

ications of the
Mountain Green Cover
Tndex in countries nncd
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1> Moniloring sl
» fine particulats
regions along the Belt matter (M. ) in China

and Road

SDG6.1.1:

Monitoring the proportion
ol urban population using
sulely manayed drinking
water services in China

SDG 1
Praportion of urban open
public space in China

SDG6.3.2:
Analvsis of surtace
waler quality in China

SDG 11.2.1: Praportion of
tie population with easy
aceess o public
transportution in Ching

SDG 11400
Prelumin study
and sugg
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SDG 1141
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SDG Az
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protection proportion  of threatened species in China
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Luocal Cage



The satellite data expected to be used for m
1 Arctic Region monitoring S)BAR

Digital Belt and Road

— = HJ-1A CCD HJ-1B CCD
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Coverage of high latitude
Data Portal of Chinese Satellite regions of Arctic

Dataset for HHIMAC

www.dbeltroad.org



Lake and River - Datasets from Remote
Sensing of Lakes and River - HIMAC

Basins with different
water supply £
patterns over

HighMountainAsia

20°0'N

@BAR

Digital Belt and Road
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Separated river and lake vector
dataset (2010)

www.dbeltroad.org




River ice fraction - Datasets from Remote Sensing of r;\)
Lakes and River - HIMAC Z)BAR
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CKAN based system for data in HIMAC by
projects in China

@BAR

Digital Belt and Road

.YubaoQiu @ o0 & &

Datasets Organizations Groups About

@A Datasets

Y Organizations A CKAN based
Aerospace Informati... @@ |nter0perab|||ty Of
Y Groups Search datasets... Q dataset from

JRC-A0 @ h .
7 datasets found Orderby:  Relevance . C Inese
Y Tags .
Investment to
High Asi )
igh Asia @ Constructing dataset of classified drainage areas based on surface water-supp... H I MAC
SOTP o The High Mountain Asia (HMA) region is a geographical unit, holds the largest reservoir of glaciers and snow outside Earth '

poles. Four datasets were thus obtained: Glacier- and...
Tibetan Plateau @)

fractional snow cover o It i S O n g O i n g effo rt

MODIS-based Daily Lake Ice Extent and Coverage Dataset for Tibetan Plateau

freeze-thaw parameters f m I t F b
8 o The Tibetan Plateau houses numerous lakes, the phenology and duration of lake ice in this region are sensitive to regional and ro as e .
01 @ global climate change, and as such are used as key...

High Mountain Asia @)

www.dbeltroad.org



Monitoring and assessing >
in the Belt and Road @BAR

Digital Belt and Road

0 1,000 2000

&

4,000 6.000 1000
Km

>z

India-Hyderabad
2015

Nigeria-Ibadan
2015

Employing Big Earth Data processing technology with
different sensors data (150,000 SAR and 340,000 optical
images)

The methodology is useful for identifying human settlements
located in low latitude areas

To help developing counties without technical and financial
resources to monitor their urban deVGIOme/\/.dbeltroad.org
Be updated every three years.



2 Monitoring and assessing mBAR

in the Belt and Road region Digital Bel and Road
A
» 2000-2010 land consumption
was faster than the 1990- (i Ko =
2000 population growth. - T P
» There were 19 cities in 1990- e e
2000, and 47 cities in 2000- | i
2 O 1 O . ll‘(ei::;:{ 2005-2010
. [ ] LCRPGR:1990-1995 f{,m
» Expansion of urban space: ] 1Y
major Cha”enge tO 0 1250 2500 5,000 7,500 10.0:()(:“ %::ﬁ:xﬁi:miz:? 2:
sustainability; needs to be Indicator 11.3.1: Ratio of land consumption
controlled. rate to population growth rate

www.dbeltroad.org



The proportion of urban population using safely

’

managed drinking (BAR
» 95.17% of urban pop. .
with safe water in
China (2016). Higher )
in the east. .
» Emergency plans and g S~ )
backup water sources - Nl
N RS -Zg
address seasonal - s
riSkS to Water q uality, 80°0'0"E 90°00"E - 100°0'0"E 110°00"E 120°0'0"E 130°0'0"E

Indicator 6.1.1: Proportion of population using
safely managed drinking water semvitesroad.org



4 Improve capacity for , @BAR
b

adaptation, impact reduction, and early warning i ol

* The inter-annual increment of

Extremely high XCO, with the continuous grid in global atmospheric CO,
space and a time span concentration mainly comes
1200 60° 120° 150 from human-made CO,
W r—== v .k S emissions.
;‘ P
” S z * While controlling human-made
\,1 % CO, emissions, we also need to
0° 5"7’;5 o scientifically repair and
s § manage sensitive terrestrial
A0° 2”""2""1 -l ecosystems in order to reduce
i ¢

the impact from extreme

climate.
www.dbeltroad.org



Volume of production per labor unit by classes of 2
5 i @BAR
enterprise size i

Global crop production per labor unit increased by 10% from 2015 to 2018, and
the global crop production system is becoming more efficient.

~ - g‘%ﬁ:§§~f"€tﬁ:’ :\ "’r T —: ',.‘7"—';;"“‘:‘:“—": g P oo . .
=3 e ~'\§ e i * Remote sensing data

TS ¢ -9 RIS e e P
N o oA B S e ] -GF-1, GF-2, ZY-3...

N Lo Ba L s * Statistical data
‘ VW& eln .- -National agricultural

Legend -, s WA

no data ¥ “ population data...
. <o ' v * Ground survey data

| 0-20%% \Q'_ .

SHa0% g o -Agro-meteorological
B o0 Spatial distribution of changes in different 5 &
B s-5%  neriods of global crop production per labor unit stations....
B s0-100%

B o0 2009-2018 www.dbeltroad.org



Support to PEEX in B&R Region  f2)gar

ATMOSP ERIC SYSTEM
9’ Air
! pollution
{ imate
nge

VKP \
AQUATIC SYSTEM \/m(;:vs

=~ silk Road .
% -

DBAR High Mountain and
Cold Regions (DBAR-HIMAC)

DBAR Urban Environment
(DBAR-URBAN)

’ Environment Change (DBAR-
‘ ENVI)

Water (DBAR-WATER)

«.» Agriculture and Food Security
’% (DBAR-AGRI)

Digital Belt and Road

Develop a concept framework on the BED to
support the PEEX, follow up the PEEX
designation (detailed 1JDE paper) under PEEX
and DBAR agenda with Finland and Russia.
Development a priority research domains,
like Arctic or its remote connections with
changes in HMA (Finland, Russia, China)
Enhance the ICoE-Helsinki with stations
observations and Data Exchange and
Interoperability via the valued added dataset,
and enhance the PEEX satellite components
via Chinese dataset via the data portal.

Work lead under a GEO value concept idea of

GEO CRI and HiMAC.
www.dbeltroad.org



Thanks

DBAR Secretariat

No.9 Dengzhuang South Road

Haidian District, Beijing 100094, China
Tel: +86 10 82178980

Fax: +86 10 82178959

www.dbeltroad.org




