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× UN introduced SDGs in 2015, to be 
completed by the year 2030

× 17 Sustainable Development Goals 
(SDGs) 

× 169 SDGs targets

× 231 unique indicators



Cloud Computing

From Hardware to software - defined resources: VIRTUALIZATION



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

Cloud Computing



Conventional solution for machine 
learningЕ

ABC for AI



DNN:GoogleTensorflowplayground

Neural Network: From shallow to deep

ABC for AI



Convolutional filter

Convolutional Neural Network

ABC for AI

CNN: Convolutional Operator for 
Image



ABC for AI

Transformer: Attention for Time 
Series Data like Natural Language



Data is the key source of SDGs



Å17target ι230+ indicators

ÅUN TFM ιSupporting SDGs realization via STI

Basic information about global SDGs

Å Tier  Iχ clear method,  has data ε33%ζ

Å Tier II χ clear method, no data ε30%ζ

Å Tier III χno method ιno dataε37%ζ
More than 67 international  
organizations  carry out the 
SDGs indicator assessment6 SDGs assessment in  CBAS

The data GAP of SDGs



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). 



Deep Neural Networks

+

OPEN Data + OPEN Models - > Open Science for SDGs

Data Models SDG indicators

http://dx.doi.org/10.5751/ES-08748-210341

The Paradigm of AI+ Data for SDGs

Deep Learning,Nature, 2015,Vol. 521, pp 436-444
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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

Establish a think tank for STI to 
promote SDGs

Capacity development for SDGs in 
developing countries



SDG Cloud Platform

¸Cloud enabled 

 ̧GPU cluster for AI

¸ with VMs and Containers

1000
TFlops

50+
PB

1000
TFlops

1200+
Gbps

10000
Virtual 

Machines

Supercomputing Data analysis process

Data exchange capabilityCloud service capabilities

Storage capacity



Å 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

Å 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 

Å Web- based application system
¸ User session control
¸ Report generation

The Platform : Tech Goals



Architecture: Tech Stacks

Scalable 

Enviroment

Cloud

Enabled

Big Earth Data 

Management

Big Data-driven 

Analytics

Web-based 

Visuliazation



üContainerized 

Microservices 

Architecture

üCloud Computing 

and Storage 

Resources

üOnline flexible 

development 

environment

ü  Multi -user resource 

sharing

ü From IAAS\PAAS to 

SAASInfrastruct
ure

Servers Storage Network GPU CPU ......

Resource M anagement and Scheduling εKubernetes+Docker ζ

Storage Service M irror Repository M odel Library

Cluster Partitioning Multi -Level Quotas ......

Platform 

Application Development Platform Management

Resource Operations and 
Maintenance

Development Tool

Operating Environment

Jupyter 

Lab

VS 

Code
SSH ......

TensorF

low

Pytorc

h
Caffe ......

Resource Monitoring

...

Application Management

Application 
Deployment

Application Store

...

Services

Architecture: Tech Stacks



Cloud Services for SDGs

¸Data Storage, Publishing and Sharing

ï 50PB storage capacity

ïData linking, data recommendation and sorting 

ïData discovery in various ways

¸Big Data Mining & Analysis in Cloud

ïDataBank: a complete chain for multidisciplinary data, 

computing and analysis

ïDataBox: an efficient query & access engine for RS data

¸ HPC & Cloud Computing

ï12000 cores for meteorological and oceanographic modelling

ï10000 VMs for high-throughput computing

¸Application Service

ï Online Computing and Processing Toolkit for Specific SDG 

indicators

ï On-demand Data Processing and Analysis
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Remote Sensing Data Engine

SDG Big Data Platform

Å The SDG Big Data Platform provides rich 
data resources and cloud services for SDGs 
monitoring and assessment
ï With 16PB datacovering multiple subjects, 

such as geography, remote sensing, ground 
monitoring, and social statistics;

ï Characterize and Profile Scientific Workflows 
featuring lifecycle Big Earth Data management, 
including massive data storage, curation, 
computation, analysis and visualization;

ï Integrate over one hundred algorithms and 
tools for advanced data analysis and 
management;

ï Provide one-stop cloud services through the 
bilingual portals tosupport the UN 
Sustainable Development Goals.

SDGs Data Products

SDGs workbench SDGs assessment tools
Http:// sdg.casearth.cn



Collected data resources for SDGs

10PB
Bio - ecological data

4.8PB
Remote sensing data

1.6PB
Basic geographic data

Ground observation data
Atmospheric and oceanograph ic data

920,000
GBDB data records  

4.08 million
Lists of biological 

species in China

520,000
Microbial resource data

1 billion
Omics data



ÅOnlineinteractivedataanalysisenvironment

- 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(FunctionAsAService)

- WebIDE: supportingusersto write dataanalysiscode(Python)online

Data Analysis As Service:  EarthDataMiner

Algorithm & Model

Data



SDGs indicator  on- demand  computing

Upload data
Browser data

1. Upload data to the EarthDataMinersystem 2. Write python code to preprocess data

Code online, save result as a new file

Preview execution results

Tasks

Open DataBank

Query keyword

Query results

3. Search radar data from Databank develop by CASEarth

Preview

Code for SDG15.1.1

4. Compute the SDGs Indicator and Visualizaiotn

Webapp examples



SDGs indicators on demand analysis Tools

SDG15.3.1 Land degradation index assessment SDG6.6.1 Surface water change over time indicator

SDG13.2.2 Annual average CO2 concentration evaluation SDG13.1.1 Natural disaster impact evaluation

SDG11.3.1 Global urbanization index monitoringSDG15.1.1 Forest coverage detection



Converged Virtual Research Environment : SDG Workbench

ü Data be accessed by 

applications/machine Transparently 

ü SDGs Tools
V Integrated Tools

V Data Analysis Tools

V Data Products Tools

ü Open -source Tools
V Developing 

V Machine Learning

V Data Visualization

ü Creating / Using / Releasing Spark 

Cluster On -demand

ü Cloud -Native DevOps CI/CD

ü Virtual Collaboration

ü Setup a virtual team or virtual 

organization



productsLayer Manamgement

Social data 3D Scenes

C/S Version

B/S Version

Heat Map Vector data visualization

Profile analysis

ÅExtensibility/flexibility: Plugin - framework

ÅC/S and B/S : Uniform interface style

ÅDESP Development Engine (kit)

comparative analysis

DESP: digital earth foundation platform ( DESP Explore)



Resources (data) 2D/3D View Algorithms

Model Editor Code Editor

DESP: digital earth foundation platform ( DESP Explore)



Web  VersionDESP: digital earth foundation platform ( DESP Explore)



Desktop  VersionDESP: digital earth foundation platform ( DESP Explore)


