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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 
learning：

ABC for AI



DNN:Google Tensorflow playground

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



• 17target，230+indicators

• UN TFM ，Supporting SDGs realization via STI

Basic information about global SDGs

• Tier I： clear method,  has data （33%）

• Tier II ： clear method, no data（30%）

• Tier III ：no method，no data（37%）
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



 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

 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 

 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



➢ Containerized 

Microservices 

Architecture

➢ Cloud Computing 

and Storage 

Resources

➢ Online flexible 

development 

environment

➢  Multi-user resource 

sharing

➢ From IAAS\PAAS to 

SAASInfrastruct
ure

Servers Storage Network GPU CPU ......

Resource Management and Scheduling（Kubernetes+Docker）

Storage Service Mirror Repository Model 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

– 50PB storage capacity

– Data linking, data recommendation and sorting 

– Data discovery in various ways

⚫ Big Data Mining & Analysis in Cloud

– DataBank: a complete chain for multidisciplinary data, 

computing and analysis

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

⚫ HPC & Cloud Computing

– 12000 cores for meteorological and oceanographic modelling

– 10000 VMs for high-throughput computing

⚫ Application Service

– Online Computing and Processing Toolkit for Specific SDG 

indicators

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

SDG Big Data Platform

• The SDG Big Data Platform provides rich 
data resources and cloud services for SDGs 
monitoring and assessment
– With 16PB data covering multiple subjects, 

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

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

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

– Provide one-stop cloud services through the 
bilingual portals to support 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 oceanographic data

920,000
GBDB data records 

4.08 million
Lists of biological 

species in China

520,000
Microbial resource data

1 billion
Omics data



• Online interactive data analysis environment

- Integrated with DataBank: upload models, select data, and process data products through
instruction operations

- Algorithm & Model library: more than 150 algorithms developed and provide cloud service:
FAAS(Function As A Service)

- Web IDE: supporting users to write data analysis code (Python) online

Data Analysis As Service:  EarthDataMiner

Algorithm & Model

Data



SDGs indicator on-demand  computing

Upload data
Browser data

1. Upload data to the EarthDataMiner system 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

➢ Data be accessed by 

applications/machine Transparently 

➢ SDGs Tools
✓ Integrated Tools

✓ Data Analysis Tools

✓ Data Products Tools

➢ Open-source Tools
✓ Developing 

✓ Machine Learning

✓ Data Visualization

➢ Creating / Using / Releasing Spark 

Cluster On-demand

➢ Cloud-Native DevOps CI/CD

➢ Virtual Collaboration

➢ 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

• Extensibility/flexibility: Plugin-framework

• C/S and B/S : Uniform interface style

• DESP 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)
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Applications for the Public and Decision-Makers

➢ Integration of Multiple Data Sources：

United Nations Statistics Division, World 

Bank, World Health Organization, 

Wikipedia

➢ Visualizing indicators for the 17 SDGs at 

National scale

➢ Multi-dimensional analysis

Visualizing SDGs progress at scale

National-level assessment of SDGs indicators and 
Data Visualization



SDG15.3.1 LDN

➢ Goal 15, Target 3

➢ By 2030, combat desertification, restore degraded land and soil, including land affected by desertification, drought and floods,

and strive to achieve a land degradation-neutral world

➢ UNCCD: custodian agency (← CBD, UNFCCC, UNEP)

➢ SDG indicator 15.3.1:

➢ Proportion of land that is degraded over total land area



• provide high spatial resolution datasets on land cover, land productivity and 
soil carbon change to better track the progress of LDN. 

GGW-BDF & SDG15.3.1 LDN



GGW-BDF & SDG15.3.1 LDN

• provide high spatial resolution datasets on land cover, land productivity and 
soil carbon change to better track the progress of LDN. 



Real-time Wildfire Monitoring

➢ Global Fire Spot Extraction

➢ Historical Fire Event Analysis

➢ Burnt Area Mapping

➢ Weather Data Visualization

➢ Integrated Fire Spot Analysis

➢ Real-time Online Computing-supported 

Fire Monitoring and Decision Support

Fire assessment, visualization and decision supported 
by multi-source data



Digital Heritage

Through the DESP and virtual reality technology, 3D reconstruction of the Angkor site

was realized as well as 3D virtual tour and interactive functions. The virtual reality

system of the Angkor site is built to facilitate the management and conservation of the

world heritage site.



Data resources &models Regional demonstration

Supporting infrastructure Analysis & visualization

Region climate simulation for SDG13



Name

Coverage Continent and Country

Coverage City
Resolution 

(cm)
Coverage 
Area( 𝒌𝒎𝟐 )

Num of 
Buildin

g 
Vector

Data Type
Asia Europe

North 
America

South 
America 

Africa O c e a n i a

Massachusetts - - USA - - - Boston 100 340 254327 RGB

SpaceNet
Challenge

China - USA Brazil Sudan -
Paris ,Shanghai ,Las Vegas, 

Atlanta, Khartoum .etc
30-50 5555 685000

8-Band 
Imagery

Inria - Austria USA - - - Chicago, Austin, Vienna ,Tyrol .etc 30 810 543672 RGB

WHU China
Italy

Spain
USA 

Canada
Chile Egypt

New 
Zealand 

Wuhan ,Los Angles ,Ottwa ,Cairo,
Milan, Santiage, Cordoba .etc

7.5-30 1310 22000 RGB

DeepGlobe
Challenge

China France USA -
Sudan

-
Las Vegas ,Khartoum, 
Shanghai ,Paris .etc

31 9623 3020701
8-Band 
Imagery

AIRS - - - - -
New 

Zealand
Christchurch 7.5 457 220000 RGB

Exsiting Benchmark Data sets for building roof segmentation 

Motivation：

❖ Open source image dataset from public  maps 
❖ Large scale building footprint for developing countries
❖ Ready for deep learning models

Continental Scale Building Footprint Mapping for Developing Countries



Nor th America
3 city in 3 countries.

Europe
10 city in 10 countries.

South America
7 city in 7 countries.

Afr ica
11 city in 11 countries.

Oceania
1 city in 1 countries.

Asia
130 city in 20 countries.

Continental Scale Building Footprint Mapping for Developing Countries



① Se t  t ype  o f  segmenta t i on ： se t  the  p i xe l  v a lue  w h i c h  r ep resen t s  bu i ld ing  to  1 ， Se t  the  bac kgrou nd  p i xe l  to  0 .

Step1：

Data  Convers ion
i nput  mask  Set  t ype  o f  ①

segmenta t io n

Clip

i nput  image  

T a rge t  image  

s i ze : 512*512

Random F l ip
Random

Rota t ion
PhotoMet r i c

D i s to r t io n
Norma l i ze

Step2：

Data  Agumentat ion

Shuf f l e b loc k  so r t
T ra in ing  da ta  v s  va l ida t ing  

data ： 8 0 ： 2 0

Ouput image  

Ouput mask  

Step3：

Data  Div i s ion

Continental Scale Building Footprint Mapping for Developing Countries



Images

Labels

Baseline Models：

PSP-Net
Pyramid Scene 

Parsing Network

DeepLabV3+
Effective 

decoder module

SegFormer
Transformer as 

backbone

PointRend
Segmentaion as 
rendering task

DeepLabV3
Atrous   

convolution

Continental Scale Building Footprint Mapping for Developing Countries



Groud T ru th PSPNet DeepL abV3 DeepL abV3+ Po in tRend

Backbone：ResNet50

PSPNet DeepL abV3 DeepL abV3+ Po in tRend

Backbone：ResNet101

SegForme r

Transformer

Continental Scale Building Footprint Mapping for Developing Countries



Algorithm assessment at global scale

DeepLabV3+ achieved the best  results ,  mIoU> 

90%，OA>96% for rest  of  the models 。

Evaluation of Baseline Models

Backbone Model Precision Recall F-value PA mPA mIoU OA

ResNet50

PSPNet 90.52  90.64  90.58   96.87 94.80 89.74 96.87

DeepLabV3 90.6 91.46 91.03 96.68 94.33 89.77 96.68

DeepLabV3+ 91.55 92.32 91.93 97.01 94.9 90.73 97.01

PointRend 90.91 92.33 91.61 96.9 94.59 90.4 96.9

ResNet101

PSPNet 91.11 92.07 91.59 96.88 94.66 90.36 96.88

DeepLabV3 90.99 92.5 91.74 96.95 94.65 90.53 96.95

DeepLabV3+ 91.71 92.03 91.87 96.98 94.95 90.66 96.98

PointRend 91.02 92.26 91.64 96.91 94.64 90.42 96.91

Transformer SegFormer 90.21 91.56 90.88 96.63 94.16 89.62 96.63

Continental Scale Building Footprint Mapping for Developing Countries



Algorithms for crack detection of the dam and rock slopes



Algorithms for crack detection of the dam and rock slopes



Manual interpretation：

Total：166

Error：48

Missing：21

AI models：

Total：175

Error：43

Missing：7

Coincide：118

New findings：21

Data：GF1 / 2m

Area：220,000km2

Time：2.5h，@4GPU 

5-7days (Manual)

Automatic identification of steel plants / cement plants / power plants



Disasters simulation and early warning





DESP@CBAS is open to all!
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SDG Big Earth Data Platform

https://sdg.casearth.cn/en

https://sdg.casearth.cn/en


Visualizing global SDGs

http://opendbar.casearth.cn/terraview-sdgs/

http://opendbar.casearth.cn/terraview-sdgs/
http://opendbar.casearth.cn/terraview-sdgs/
http://opendbar.casearth.cn/terraview-sdgs/


Mapping land degradation with big earth data

https://sdg.casearth.cn/en/onlineTools/GGWBDF

https://sdg.casearth.cn/en/onlineTools/GGWBDF


Mapping land degradation with big earth data

http://earthdataminer.casearth.cn/ldn/dataportal

http://earthdataminer.casearth.cn/ldn/dataportal


Mapping wildfires with big earth data

http://opendbar.casearth.cn/terraview-fire/

http://opendbar.casearth.cn/terraview-fire/
http://opendbar.casearth.cn/terraview-fire/
http://opendbar.casearth.cn/terraview-fire/


Design your own digital earth apps

http://desp.casearth.cn/portal/#/home

http://desp.casearth.cn/portal/#/home


Coding AI model with SDG cloud

Challenge yourself for 1 hour !!!



No.9 Dengzhuang South Road, Haidian District, Beijing 100094, China
Tel: +86-10-82178985
Fax: +86-10-82178980
Http//:www.cbas.ac.cn

Thanks
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