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Big Earth Data are massive, multi-source, multi-temporal, heterogeneous,multi -

scale big data in the field ofEarth sciences withspatial attributes, covering space-
based Earth observation data, as well as terrestrial, oceanic,atmosphericand

human activity-related data.

The Data Sharing and Service Portal provides users with

free Earth big data resources, promotes the integrationand

innovation of data from different fields, facilitates scientific

knowledge discovery and technological change, and

contributes to the achievement of global sustainable

development goals.

óOpen science, open dataôis the ideal and goal of Big

Earth Data in the service of scientific research.

Goals of datasharing services
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1 Significance ofBig Earth  Data

Å   Provid e scientific data resources for sustainable development and technological innovation.

Å   Support the UN 2030 Agenda and build a "community with a shared future for human ity."

Å   Help address gaps in areas like environmental monitoring, disaster warning

Poor spatial coverageand
40% of the indicators are notsupported by data   

Data Gaps & Monitoring Capacity

Dynamic Indicator System

Interconnected G oals

Regional Disparities & Localization

Indicator Mod eling

36% 40% 59%

26% 31% 39%

38% 29% 2%

Method, no data

No method,  data

No method, no data

The United Nations SDG Report (2021) states that
in at least 5 SDGs,More than half of the countries
do not have national coverage da ta

17 goals

169 targets    

240+indicators

The United Nations' "SDG Report (2020)  only
includes four global charts

timeliness of data

2017 2018         2022



The core of open data lies in improvingserviceefficiency,

stimulating technological innovation and economic development, and

accelerating scientific collaboration and technology integration by

ensuring that data can be freely accessed, used,modified, derived,

and shared. This, in turn, reshapes sustainable development models

across scientific research, education, and society,  releaseingthe

inclusive value of data.

Open data is driven by policies, and the developmentshows

significant imbalance. The technologymaturity of policy frameworks

and platforms in developed countries is relativelyhigh, but most

countries still have challenges such asdata gaps,findability gaps,

standard differences, and low data quality.

1 Significance ofBig Earth  Data
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2.1 Technology Platform 1- Data service platform

Establish a "data full life cycle" operation management pro cess and shared service mechanism,

realize the online operation of multiple systems, and innovate the "cloud governance" model

122 Pflops

Aggregationcomputing

10000 J
Thenumberof

virtual machines

1 Flops

High-performance

computing

99.12%
data serviceplatform

maintains astable

CSTR PID DOI
Data identifier

50 PB+20 PB Storage

servicerate

2
Equal Protection 2.0

Open sharing the scientifi c data based on
Internet thinking and big data t echnology

Real-time, dynamic , continuous monitori ng

Multi -disciplinary, multi -source, PB level

Service    
Capacity

of big Earth data resources.

Quality Inspection Systemsharing service systemsubmission system

Data evaluation system DataBank system

Archiving
monitor

data
monito
r

user
monito
r
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200PF Computing Power & 300PF Storage Resource Pooling and Cross-

Domain Scheduling

1.27PF Supercomputing, 10,000 Cloud Hosts Creation,

30+55PB Storage Capacity

73.5% HPL Efficiency, 150GB/s Aggregate I/O

" Supports 55+20 PB of storage space; enables the convergence and standardized
management of multi -disciplinary data resourc es."

Built a petabyte -scale big Earth data resource repository and big Earth data cloud
service infrastructure platform, inte grating storage, supercomputing, cloud computing,

and intelligent computing. It supports the convergence of multi -source heterogeneous

big data resources and provides raw and foundational

data accumulati on for multi -scale SDGs data
production.

2.1 Technology Platform 1- Data service platform



https://repository.casearth.cn/

2.1 Technology Platform 1- Data service platform

https://datacheck.casearth.cn/

Data Quality control System

https://data.casearth.cn/thematic/

CASEarth ThematicdataSystem

https://data.casearth.cn/

CASEarth

Data Monitoring
System

Computation - Oriented
Public Data Access System

Big Earth Data Scientific Data Center

DataSharingService System

Data

sharing

ces

Information
Monitoring

monitoring

Statistical
Analysis

SystemData

http://datacheck.casearth.cn/
http://datacheck.casearth.cn/
http://repository.casearth.cn/
http://repository.casearth.cn/
http://repository.casearth.cn/
http://datacheck.casearth.cn/
http://datacheck.casearth.cn/
http://datacheck.casearth.cn/
http://datacheck.casearth.cn/
http://datacheck.casearth.cn/
https://data.casearth.cn/thematic/CASEarthThematicdataSystem
https://data.casearth.cn/thematic/CASEarthThematicdataSystem
https://data.casearth.cn/thematic/CASEarthThematicdataSystem
https://data.casearth.cn/thematic/CASEarthThematicdataSystem
https://data.casearth.cn/thematic/CASEarthThematicdataSystem
https://data.casearth.cn/thematic/CASEarthThematicdataSystem
https://data.casearth.cn/
https://data.casearth.cn/
http://monitor.casearth.cn/
http://repository.casearth.cn/
http://repository.casearth.cn/
http://repository.casearth.cn/


Earth big data resources, equipped

with digital object identifiers such as

DOI (US), PID (EU), and CSTR (China).

2.1 Technology Platform 1- Data Sharing Service Platform

Chinese

English
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2.1 Technology Platform 2- Thematic Data System

Å    the  release  of  topic  information,  and  the  establishment of  "knowledge collections" of
various types, including data, arti cles, patents, and project information .

Å    sharing and communication of knowledge between data authors and users, and supports
the online browsing of data prod ucts .

online br owsing the

Thematic Data System thematic data

products

Thematic

data
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2.1 Technology Platform 3- Data Archiving System

¸ Centralized collection, data submission, and metadata management.

¸ Support the efficient flow of data, standardized storage, version updates, data identification and
association.

¸ Support the submission of multi -source and heterogeneous data.

Typical Featuresχ

System Featuresχ
Multi -serviceobjects, integration: Provide integrated

services ofdata archiving, storage,anddata publishing for
projects, institutions,journals, and scientific researchers.

Multi -disciplinary support

Bilingual System

Global unique data identifier

1.Project data archive 2.project data managemen t

3.project data publishi ng 4.Institution da ta archive

5.Institution data management 6.Institution data publishing

7.Journal data publishing 8.Researcher data publishin g
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2.1 Technology Platform 4- Data Monitoring System

Develop and construct an online evaluation subsystem for Big Earth data process

management and shari ng services, to achieve functions such as data exchange monitoring,

access statistics, ranking of excellent datasets, user access trends, and distribution of user

focused disciplines for CASEa rth shared data.

Typical features σ

¸ User access manageme nt

¸ Dynamic statistical tracking

¸ End- to -end information

monitoring

¸ Data flo w traceability

¸ Operation log rete ntion

¸ Interactive v isualization of

access dyna mics Data shar ing monitoring monitor the user data



Domestic observatio n data: ship -
based survey 313

Domestic observa tion data: fixed -

point observation 59

Global observation data: 5

Featured data products: 79

2.1 Technology Platform 5- distributed data sharing center

Data volume: 4.6 million scenes

RTU product: One ma p for the

whole country, one map for the

whole world

Dataset: 166

Record count: 2. 6 billion

Data volume: 8252TB

View count: 60 3,027

Oceanographic Data Center DATABANKBIO- ONE



2.2 Data resources 1- Data resource system

For big Earth data resources, continuous and systematic methods are applied to enhance its

classification systems and whole -life management. CBAS unifies the two classification systems
Land

surface

ɗLand
use/ cover

ɗTerrain

ɗLandforms

ɗSoil

ɗDesert / Dese  
rt

ɗWetlands

ɗForests

ɗ

ɗSurface

ɗ
quality/wate
r chemistry

ɗHuman
Factors

ɗOther

Atmosphere

ɗ

ɗTemperatur
e

ɗAltitude

ɗPrecipitatio      
n

ɗHumidity /
Dryness

ɗEvaporation

ɗSunlight
ɗBarometric

Radiation

SDG2 Zero Hunger

15

ɗ

ɗAerosol

ɗGreenhouse      
gases

vapor

ɗAtmospheri
c water

Earth
observaton

ɗSatellite 
Remote 
Sensing

ɗAerial
Remote

ɗ
Ocean

ɗOcean              
Scent

ɗMarine
Biology

ɗMarine
Chemistry
Marine

Pollution         
Physical
Ocean

Seafloor

topograph y
and
landforms
Marine

Geophysics
ɗHazards

ɗMammals

ɗBirds

ɗFish

ɗInsects

ɗ Uhswlohv

ɗ

ɗAlgae           
plants

ɗSeed plants

ɗMoss
plants

SDG13

Climate Ac tion

ɗSDG13.1 Climate -
Related Disasters

ɗSDG13.2 National     
Policies

ɗSDG13,3                     
Education

ɗ...

ɗSDG2.1 Zero Hunger

ɗSDG2.2 End all forms of   
malnutrition

ɗSDG2.3 Agricultural
productiv ity and income
ɗ

Classification

System for SDGs

Discipline

Classification for

Big Earth Data

for SDGs and Big Earth Data.

land surface and the solid
Earth 0 .2 PB

ɗSDG2.a Investment

ɗSDG2.b Trade

ɗSDG2.c Food prices

Data Sharing Service Plat form                 
Atmosphere and
Ocean  0. 4PB

othser 1.0P B

Earth observation
4.8 PB

Biology 10PB

Biology

2018        2019 2020        2021 2022

SDG targets

...

...

...

...



The CASEarthdata sharing servicesystem was launched on January15, 2019. By

June. 2025, it has been visited by more than 680,000unique IP usersfrom 174
countries and regions,with over 165 million views and nearly 3.36million data

1.6PB

basic geographic
data,

ground observation
data,

atmospheric and      
marine data

8.32PB
remote sensingdata

408million

lists of biological        
species in China

One billion
omics data

10.06PB
Bio-ecological data

144 million
GBDB data records

52 million
microbial
resource data

downloads.



Å   Equipped with three payloads of therma l
infrared, low light level and multi -spectral
imageries for integrated design.

Å   The low -light resolu tion is the highest in the

world.

Å   Aims to achieve the fine depiction of "trace s

of human activities"

2.2 Data resources 3- SDGSAT- 1 Satellite data sharing

The online data volume excee ds

52,000 scenes
Low- light

Multispectra
l

https://www.sdgsat.ac.cn/

SDGSAT-1 satellite dataservices

launched successfully into

orbit On november 5,2021.

Thermal infrared
12 3 4 5 6 7 1 3

2
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2.3 Data service mechanism 1- Data governance model

Service oriented open sharing model

Provide openAPI andS3
interface

Open data lake toaccess

more public data resources

Provide private cloud space
for users tomanage and

publish personal data



2
GlobalBig DataResources, CloudComputing, Cloud    
Services, Modeling& Applications

2.3 Data service mechanism 2- Data Governance Models

Public /

Researchers /

Decision makers

Big Data +

Knowledge +

Technology

Data Value &

Mining
Collection& Integration

Cleaning &Storage

Quality Control

Mining & Computation

Index Evaluation

Publishing &Sharing

Invocation & Reuse

Access & Preservation

Updating & Deletion

· · ·

9

Big Data

Management

Strategy

Trustworthy ·
Available ·Valuable

Å Usability & Interoperability

Å   Sustainable Development

Å   Education& Sharing

4

10 Participants

Managers Producers
Users

available

credible

controllable

Governance

Å KnowledgeDiscovery

Å Decision Support

Who

What&
How

SDG Indicator

Evaluation /

Scientific

Research

Processes, Tools,
Interaction

Global Big Data 
Full Life Cycle

Data products,catalogs, standards

& metadata

Data cleaning, processing

& quality control

Quality control indicators

& information feedback

Service

Support

Goals

Data publishing and

related decisions

For

Whom

Policy rules and

security

Value

1

Why

3

5

7

8
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Open Ecosystem: Unifies data, methods, tools, and knowledge through a transparent service

mechanism.

AI Integration: Combines "Big Earth Data + Artificial Intelligence" to enable knowledge
evolution and real - time decision support.

2019 2020

Integrate data, methods, tools, and tool flows toachieve forest

cover index statistics and forest type statistical analysisfor

global forest cover products, visual display, and results

sharing.

2.3 Data service mechanism 3- New paradigm of data sharing service

China's first supercomputer-based synthetic aperture

radar  interferometry  systemhas been  implementedto

monitor surface deformation nationwide
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1. login system

7.Product
return

6. Production
cluster

scheduling

2.3 Data service mechanism 4- Cloud -based data access and production

Based on the cloud service platform,

nutrient statu s products in the Taihu

rapid prod uction of water

Lake region

4. Cloud- based data
retrieval API request

5. Cloud-
based data
list returns

2. Algorithm selection

3. Order
creation
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Centering on the theme of 'Cities and

Environmen t,' and leveraging the

theories, processing, and analytical

technologi es of Big Earth  Data, provide

monitoring and assessment information  

for sustainable develop ment goals ɇ

such as human activity traces, urban

development, and forest cover ɇ in

BRICS countries. It reflects th e macro

structure and sp atiotemporal change

patterns of te rrestrial ecosystems within  

these nations.

3. Typical data products for SDGs

The Sustainable Development Data 
Products for BRICS Countries

Spatial distribution of core urban built -
up areas in BRICS cities with population

over 300,000 in 2000 - 20 20.

Data Produ ct of Sustainable
Development Science Satellite 1
(SDGSAT - 1) for BRICS countries

Global 30 - m impervious - surface dy namic

dataset in 2000 - 2020

Global 30 - m Forest Cover Spatial

Distribut ion Product for 2000



Global Data Product s for Sustainable
Development (202 2)

Six sets of global susta inable development

data products includ ing global cropland

and forest cover.

Focusing on six Sustainable Development

Goals (SDGs): Zero Hunger, Clea n Water

and Sanitation, Sustain able Cities and

Communitie s, Climate Action, Life Below

Water, and Life on Land.

These products support moni toring and

research on g lobal sustainable

development indicators, providing critical

insights for regio nal environmental and

economic deve lopment

3. Typical data products for SDGs

Global 30-m spatial distribution of
mangroves in 2000-2020

Global 30m  spatial distribution
of cropland in 2020

Global 30-m burned area
distribution in 2020

Global 30-m cropping intensity in 2020



Global daily1-km actual evapotranspiration from2000 to 2021

Global1-km cropland water-use efficiencyproduct from 2001to 2020

Global annualmaximumland surface water cover(2000,2005,2010,

2015,2021; 30m)

Global surface water extent dynamics(2000-2020, 8-day,250m)

Global 500-m Forel-Ule Indexproduct of largelakesin 2000-2021

Algalblooms of global largelakes(2000-2021, 250m)

Groundwaterstoragechangein Africa(2003-2020, 0.5°)

Global Water Resources
Data Products

seven sets of global and regional -
scale data products designed for
monitoring and evaluating SDG 6

support for global water resources
research and new impetus for

establishing a " Global Water
Information System ."

Products were presented to
the President of the 77th
United Nations General
Assembly during the 2023
UN Water Conference

3. Typical data products for SDGs



Sustainable development

data products in Africa (2024)

Addressing Urban Development, Energy
Utilization, Food Security, Disaster Preventi on,
and Water Resource Management .

Å     Monthly 500-m desert locust monitoring in Asia and Africa                                                                                 
from 2018 to 2023

Å     10-km griddedcrop yieldsin Africafrom 2010 to 2020

Å     500-m electricity distribution to 500m buildings in Africa in

2014 and 2020

Å     1-km wind energy and solar energy resourcesin Africa from
2017to 2020 Visualizationof AfricanGriddedCropProductionData

Å     10-m coastal aquaculture pond remote monitoring in Africa Product(2020,10km resolution, Maize)

from 2015to 2022 Spatialdistribution of water level andvolume changerates

Å Land productivity dynamic product in GGW countries from in great lakesover 100 km²in Africaduring 2003-2022

2013 to 2020

Å     Water level-volume change rate in AfricaΩs Great Lakesfrom  
2003 to 2022

3. Typical data products for SDGs



https://data.a pps.fao.org/

From  February  2020  to  the  present,  a  total  of  68  reports  have  been  issued,  focusing  on

monitoring and early warning of core breeding areas and migration paths of desert locusts in

Asia and Africa. These reports also provide a dynamic temporal assessmen t of the migration

patterns  and  the  i mpact  on  agriculture and  animal husbandry in key affected countries

(Pakistan, Ethiopia, Kenya, Somal ia, Yemen, India, Nepal)

RemoteSensing Monitoring Products for Desert Locust Situations in Asiaand African

3. Typical data products for SDGs

Letters of thanks from many
governments

https :// www .gbif .org /

https://data.apps.fao.org/
https://data.apps.fao.org/
https://www.gbif.org/
https://www.gbif.org/
https://www.gbif.org/
https://www.gbif.org/
https://www.gbif.org/
https://www.gbif.org/
https://www.gbif.org/
https://www.gbif.org/


Å   The ZENODO platform has achieveda shareddownload volume of up to 7.3 PB,and hasbeenintegrated

into several domestic and international platforms, including the Earth Big Data ScienceData Sharing

Service Website, OpenLandMap, and the Google Earth Engine Community.

Å    The longest temporal spanand themost detailed classificationsystem

Å Supports objectives such as food security, clean water access,sustainable urbandevelopment,
climate change mitigation, and terrestrial ecosystem conservation.

Global 30-meter Land-Cover Dynamic Monitoring Products with Time Series

Over the past 35 yearsεArt ificial impervious surface areahas

expandedby 580,000 km²,representing a growth rate of

112.5%.cropland hasincreasedby 1.10 million km²

3. Typical data products for SDGs

Global 30-meter Land-Cover Dynamic

Monitoring Products

The artificial surface area in the

Yangtze River Delta has

increased by 4.8 times



3. Typical data products forSDGs

Focusing on the signifi cant regional disparities in global sustainable development

levels, a multi -scale assessment service model is constructed

Local Comprehensive Indicator

Lincang Lijiang

hainan Shenzhen

Regional Sustainable Development Evaluation Indicator

System for Demonstration Zones (Hainan, Guilin, Shenzhen,

Lincang, Chenzhou)

Regional Development

Aimed at key regions including the

Belt and Road,Asia-Afri ca, and

SoutheastAsia, addressing

monitoring needs for regional food

security, climatedisasters, coastal

zones, and nearshore evolution

Global Common Indicators

ÅSDG 2,6,11   Global Land Cover

ÅSDG 6 Global Lake Water
Transparency

ÅSDG 11         Global Urbanization

Å Process

ÅSDG 13         Global BurnedAreas

ÅSDG 13         Global Heatwaves

China-Specific Environmental
Indicators

Based on the period of2010-2015 as a

baseline, develop data products tracking   

China's progress on indicators across 7

Sustainable Development Goals (SDGs)    

and SDG multi-indicator i ntegration and  

intersection
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1.15 million calculation tasks and1.79 million data downloads 

20 ministries and commissions 320 scientific research institutions,

1,032 domestic and foreign universities, and 511 enterprise users

In 2024, 169 domestic and foreign papers weresupported

4 Service Effectiveness 1- Dynamics and Applications of Data Sharing

promoted the construction ofChina's first national

provincial sustainable development agenda innovation
demonstration zone.

174

countries

and regions

Application certificates ofUnited Nations agencies, national ministries, etc

680,000
users
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