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• Data volume 

1.2 zetabyte/year,  80% is spatial data

• NASA:

Now stored: 5 petabytes

Be increasing: 4.5 terabytes per day

Integrated 

Earth Observations

is bringing with  big data,

which increases sharply 

in resolution, variety and 

volume.

Big Data on Planet Earth

Int. Works on Data Share

UNESCO

IOC: IODE

…

WMO 

Since 1950

China
Germany

Japan
…

ICSU 

WDC 

since 1957

CODATA

since 1966

A, 

B, 

C1,

C2,

D 

GEO 

DATA

CORE

since 2012

Big Data on Planet Earth
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Observations

GEOSS: Data Sets

Users: Scientific, Public

Gap

Big

Data

Data Granularity/Resolution

Spatial Reference Frame(SRF)
Coordinate System, Space Datum

Data Structure

Data Standard

Metadata

Data Policy

Big

Gap

• Map 

projections

• Euclidean 

spheroids

• Surface grid

• Spheroid grid

Data Sets:
difficult in 

spatial 

interrelation

Data/User:
difficult in 

data access 

& application

Big Data Brings with Big Gaps 
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Big

Data

GEO:
IN-02 C1

ESSG

OGC

ICSU:
WDC

CODATA

UNESCO:
WMO

IODE

Data Granularity/Resolution

Spatial Reference Frame(SRF)
Coordinate System, Space Datum

Data Structure

Data Standard

Metadata/Catalogue

Data Policy

Big

Gap

To Fill the Big Gaps

1. Sphere-shelled data structure

2. Seamless global coverage

3. Hierarchical grid subdivision 

4. Homogeneous grid granularity

5. Universal spatial framework

6. Unique spatial code

Refers to ESS 
Structures！

Fundamental Features

Earth System Spatial Grid (ESSG)
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Global data sets integration and cloud storage

1302112

Code

Representation

Triple (C, T, A )

Code:C0 C1C2 … Cn

Time

Attribute:A0 A1 A2 … Ak

ESSG 

code

(Cn)

ESSG-based global coordination conversion
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Global coordination conversion

ESSG 

code

(Cn)

Ld=8 Ld=9 Ld=10

Ld=11 Ld=12

• Earth Interior: Crust Data Integration
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3D model of Qianhai 
block at Ld=13

Ld=13

3D model and profiles of the 
continent plates inside 
China at Ld=12

Ld=12

Global Crust: geometry visualization

• 3D model of 

the global 

tectonic plates 

• 3D visualization     
of the crust 
temperature filed

Global Crust: geometry and temperature
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3D model Qianhai 
block at Ld=13

Ld=13

The 3D visualization on 
seismological  velocity (Vp) 
inside Qinhai block at 
Ld=13

Ld=13

Global Crust: geometry & velocity

• Surface: Global Images & 90m-DEM
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• Exterior: Global Atmosphere Temperature

• Integrated: Earth System Science Data 
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http://ip.neiwangtong.com:10008/
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