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I x UN introduced SDGs in 2015,t0 be Earth Observation for SDG Monitoring
completed by the year 2030 ADVANTAGES

O Regular and repeatable
observations

x 17 Sustainable Development Goals
(SDGS)

IMPROVEMENTS
1. Better integrate EOs data with
. . . national statistics
Multi-annual time series .
K 2. Improve capacity to analyse EQ
of observations data
3. Increase use of cloud computing
facility to analyse data

SUSTAINABLE

DEVE!.OPMENT

x 169 SDGs targets

Cost-effective to
monitor remote areas

x 231 unique indicators

Source: https://eodsaociety.esa.int/wp-
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Cloud Computing
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From Hardware to software

App vi.0

Docker
Container

Docker

Libraries Container

——

Guest OS

Guest OS

VM VM

P Hypervisor | Docker
Traditional VM Docker on bare-metal

Docker
Container

App v1.0
' Libraries ‘

Docker

Guest OS

VM

L Hypervisor J

Docker on VM

- defined resources: VIRTUALIZATION



Cloud Computing (
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On- demand scalable distributed environment for computing, storage and networking



ABC for Al

Images & Video
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ABC for Al
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ABC for Al (&
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ABC for Al
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Data is the key source of SDGs

Argo floats are used to observe the ocean [image from
Commonwealth Scientific and Industrial Research
Organization]

The GOES-R Series—a collaborative
program between NASA and NOAA.

Space-based
Satellites
Ground-based instruments used to observe precipitation include rain .
gauge tipping buckets, cylinders, and disdrometers & radar systems [top] A| rborne
Ground-based
A sensor
pod from
NASA - Jet ln Situ
Propulsion
Laboratory

Researchers with the University of Alaska-Fairbanks (UAF) use
small aircraft such as the Havilland DHC-3 Otter. Credit: UAF



The data GAP of SDGs

SRR S .
. o Basic information about global SDGs

A 17target 1 230+ indicators
A UN TFM | Supporting SDGs realization via STI

[
A Tier IX clear method, hasdata & 33%U|
[

environment

A Tier Il X nomethod 1 no data € 37% i
1 More than 67 international

| organizations carry out the
' SDGs indicator assessment

i A Tierll X clear method, no data € BO%Z:‘

6 SDGs assessment in CBAS



Of the 93 environmental related SDGs indicators, there are 22 (23 percent)

with good progress, not sufficient data to assess progress (68 percent) or
unlikely realize  without upscaling action (9 percent).

Figure 1. Global Scorecard on the environmental dimension of the SDGs based on extrapolation of data to 2030

Represents ge in condition based on this indicator in a negative directio

Represents a change in condition based on this indicator in a positive direction between
2000-2017 (does not represent that the SDG target will be achieved).
between 2000-2017

INo data is available

SDG 8: DECENT WORK AND ECONOMIC GROWTH
Material footprint (8.4.1) |
—
Domestic material consumption (8.4.2) |

Employment in sustainable tourism (8.9.2)

Fl=rey

E SDG 1: END POVERTY

Land Tenure (1.4.2)

Disasters: persons affected (1.5.1)
o

SDG 9: INDUSTRY, INNOVATION AND INFRASTRUCTURE E

Disasters: economic loss (1.5.2)
-
Disaster risk reduction strategies (1.5.3)
Disaster risk reduction strategies for local government (1.5.4)

SDG 2: FOOD SECURITY

] l €02 emissions (9.4.1)
| E SDG 10: REDUCED INEQUALITIES
The environmental dimension is not represented in Goal 10
T P
SDG 11: CITIES AND COMMUNITIES

Access to public transport (11.2.1) |

Land consumption (11.3.1) |

Sustainable agricultural practices (2.4.1)

Urban planning (11.3.2) |

Investment in cultural and natural heritage (11.4.1

Secure genetic resources for food (2.5.1)
s

Localﬂeeds for agriculture (2.5.2)
SDG 3: HEALTH

:ir pollution mortality (3.9.1)
_\Nater-related mortality (3.9.2)
-

Disasters: persons affected (11.5.1) |
——

Disasters: economic loss (11.5.2)
Urban solid waste management (11.6.1) E

Ambient air pollution (11.6.2)

Public land in cities (11.7.1) ]

Climate change action plans (13.2.1)

Climate change education (13.3.1)

Community based approaches to climate change (13.3.2)
Resources mobilized for climate action (13.a.1)

Climate action support for LDCs (13.b.1)

SDG 14: OCEANS

Marine pollution and coastal eutrophication (14.1.1)

Management of marine areas (14.2.1)

Ocean acidification (14.3.1)

Sustainable fish stocks (14.4.1)

Marine protected areas (14.5.1)

Fishing regulation (14.6.1)

Fisheries subsidies economic benefits to SIDS and LDCs (14.7.1)

Scientific knowledge, research capacity and transfer of marine technology (14.a.1)

Instruments for conservation and sustainable use of oceans and their resources (14.c.1)

SDG 15: LAND AND BIODIVERSITY

Forest area (15.1.1)
-

Protection of key biodiversity areas (15.1.2)

SDG 4: EDUCATION

Disaster risk reduction for local government (11.b.1)
-

I I ‘ Education for sustainable development (4.7.1)

Disaster risk reduction strategies (11.b.2)

SDG 5: GENDER

I I ‘ Women agricultural land owners (5.a.1)

SDG 6: WATER

m Unintentional poisoning (3.9.3)

l Financial assistance to LDCs (11.c.1)
| SDG 12: RESPONSIBLE LIFESTYLES

Action plans for sustainability (12.1.1)

Safe drinking water (6.1.1)

| Material footprint (12.2.1)

Wastewater treatment (6.3.1)

Domestic material consumption (12.2.2)

Water quality (6.3.2)

Food loss (12.3.1a) and Food waste (12.3.1b)

Water efficiency (6.4.1)

Information Transmitted under Chemicals and Waste Conventions (12.4.1)

Water stress (6.4.2)
-

Water resource management (6.5.1)
-

Water cooperation (6.5.2)
-

Water related ecosystems (6.6.1)
-

Hazardous waste generation (12.4.2)
Recycling (12.5.1)
Corporate sustainability reporting (12.6.1)

Sustainable public procurement (12.7.1)

Investment in water and sanitation (6.a.1)

Education for sustainable lifestyles (12.8.1)

Local water management (6.b.1)
SDG 7: ENERGY

Research for sustainable lifestyles (12.a.1)

Sustainable tourism strategies (12.b.1)

Reliance on clean fuels (7.1.2)
————

Renewable energy (7.2.1)
-

Energy intensity (7.3.1)

| Fossil fuel subsidies (12.c.1)
E SDG 13: CLIMATE ACTION

Disasters: persons affected (13.1.1)

research and technology (7.a.1)

| Disaster risk reduction strategies (13.1.2)
-

Investment in energy efficiency (7.b.1)

| Disaster risk reduction for local government (13.1.3)

Forest area annual net change rate (15.2.1)

Land degradation (15.3.1)

Mountain protected areas (15.4.1)
—

Mountain green cover (15.4.2)
-

Endangered species (15.5.1)

Strategies for sharing biodiversity k fits (15.6.1)

Trade in poached or illicitly trafficked wildlife (15.7.1)

Strategies for preventing invasive alien species (15.8.1)

Progress towards Aichi Biodiversity Target 2 (15.9.1)

Investment in biodiversity and ecosystems (15.a.1)

Investment in sustainable forests (15.b.1)

Protection against poaching, trafficking and trade (15.c.1)

SDG 16: PEACE AND JUSTICE
l I Participation in global governance (16.8.1)
SDG 17: PARTNERSHIPS AND MEANS OF IMPLEMENTATION

Science and technology cooperation (17.6.1)

Funding for environmentally sound technologies (17.7.1)

Funding for capacity building (17.9.1)

Mechanisms enhancing policy coherence (17.14.1)




The Paradigm of Al+ Data for SDGs

OPEN Data + OPEN Models

- > Open Science for SDGs

Moopby’s 15w +
ANALYTICS WIKIPEDIA

The Free Encyclopedia

IBRD - IDA

{UNdata

_A world of information

@ THE WORLD BANK
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SDG indicators
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Mission of CBAS | &

- Develop SDG data infrastructure and
Information and data products

== Provide new knowledge for SDG
monitoring and evaluations

Develop and launch a series of SDG
Satellites

"BIG EARTH
Data

-
P v |
~
~ ‘

Establish a think tank for STI to
= promote SDGs

Trends _ d
ainableSocial: -
Ad pbation

Economy '+ Fooc

Wellbeing

Capacity development for SDGs in
= developing countries




SDG Cloud Platform
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The Platform : Tech Goals

A Manage huge amount of Big Earth Data at scale
Multi - source data integration(ETL)

Multi - dimentional modelling

Data quality control and metadata compiling

Data access in distributed enviroment with APIs

5
5
5

5

A Process Big Earth Data at scale

Image processing algorithms at cloud computing platform
Feature data processing algorithms

Machine learning(Deep learning)

Algorithm access with restful APIs

A Web- based application system
User session control
Report generation



Architecture: Tech Stacks

EAplecatlons
CE=WY Leaflt 4
iData/AIgorlthms SeLvAl;es Message
: . . ' iQueue
AAAAAA b‘ . I . E
SporKT ........... GeoTrellis i <
:Big Earth Data ETL redis

Extraction Transformation Governance

.........................................................................................

openstack kubernetes docker
Infrastructure 3 ) (@e ) o) (o) =g
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Tech Stacks

Web-based
Visuliazation

Big Data-driven
Analytics

Big Earth Data
Management

Scalable
Enviroment

Cloud
Enabled



Architecture: Tech Stacks

Application Development

Development Tool

. Jupyter VS
Services Lab Code SSH ..

Operating Environment

TensorF Pytorc

low h Caffe ...

Application Management

Application
Deployment

Application Store

Platform Management

Resource Operations and
Maintenance

Resource Monitoring

Cluster Partitioning
Platform

Storage Service

Multi -Level Quotas

Mirror Repository

Model Library

Resource Management and Scheduling € Kubernetes+Docker (

Infrastruct
ure

Servers Storage

Network GPU

cpu Ll

Containerized
Microservices
Architecture

Cloud Computing
and Storage
Resources

Online flexible
development
environment
Multi-user resource
sharing

From IAAS\PAAS to
SAAS



Cloud Services for SDGs

HPC & Cloud Computing

I 12000 cores for meteorological and oceanographic modelling

I 10000 VMs for high-throughput computing

Data Storage, Publishing and Sharing
I 50PB storage capacity
i Data linking, data recommendation and sorting
I Data discovery in various ways

Big Data Mining & Analysis in Cloud

5

i DataBank: a complete chain for multidisciplinary data,
computing and analysis

i DataBox: an efficient query & access engine for RS data

Application Service

5

T Online Computing and Processing Toolkit for Specific SDG
indicators
T On-demand Data Processing and Analysis
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SDG Big Data Platform

Q)

A TheSDG Big Data Platformrovides rich
data resources and cloud services for SDG:!
monitoring and assessment

I With 16PB datacovering multiple subjects,
such as geography, remote sensing, ground
monitoring, and social statistics;

I Characterize and Profile Scientific Workflows .
featuring lifecycle Big Earth Data managementcMote Sensing Data En
Including massive data storage, curation,
computation, analysis and visualization;

I Integrateover one hundred algorithms and
tools for advanced data analysis and
management;

I Provideone-stop cloud servicethrough the
bilingual portals tosupport the UN -
Sustainable Development Goals. — E
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Http'// Sdg casearth.cn SDGs workbench SDGs assessment tools



Collected data resources for SDGsS

16.4PB 40 years 7.7 million scenes

Total Data Satellite imagery Satellite da tg products

10PB 4.8PB

Bio -ecological data Remote sensing data

920,000 4.08 million 520,000 1 billion

GBDB data records Lists of biological Microbial resource data Omics data
species in China




Data Analysis As Service: EarthDataMiner @

A Onlineinteractivedataanalysissnvironment
- Integrated with DataBank upload models, select data, and process data products through

Instructionoperations
- Algorithm & Model library. more than 150 algorithms developed and provide cloud service

FAAS(FunctioAsA Service)
- WebIDE supportingusersto write dataanalysiscode(Python)online

Algorithm & Model




SDGs indicator on- demand computing

1. Upload data to théearthDataMinesystem 2. Write python code to preprocess data

.

Browser data

Preview execution results




SDGs indicators on demand analysis Tools | @

SDG15.3.1 Land degradation index assessment

SDG13.2.2 Annual average CO2 concentration evalual

-
WAIA A5 1 BT ST

SDG15.1.1 Forest coverage detection

- A0 Frvs e svm——

ion

SDG6.6.1 Surface water change over time indicator

SDG11.3.1 Global urbanization index monitoring
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Converged Virtual Research Environment : SDG Workbench

Data be accessed by

icati - © [l (|
applications/machine Transparently s ———

SDGs Tools

V  Integrated Tools
V  Data Analysis Tools

V  Data Products Tools

Open -source Tools
V  Developing GRASS GIS . o o,

V  Machine Learning — Jupyter
V  Data Visualization \ /

Creating / Using / Releasing Spark

Cluster On -demand T el R =
Cloud - Native DevOps CI/CD = ==
Virtual Collaboration

U Setup a virtual team or virtual

organization



A Extensibility/flexibility: Plugin -framework
AC/S and B/S : Uniform interface style

ADESP Development Engine (kit)

, So_cial data

o
.

Heat-Map Vector dataaisuatization

|

. L-:Profile analysis
B/S Version



DESP: digital earth foundation platform ( DESP Explor

Resources (data) 2D/3D View Algorithms
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Model Editor Code Editor
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DESP: digital earth foundation platform (
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