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Big Data on Planet Earth

Integrated

Earth Observations

is bringing with big data,
which increases sharply
in resolution, variety and
volume.

* Datavolume

1.2 zetabyte/year, 80% is spatial data
* NASA:

Now stored: 5 petabytes

Be increasing: 4.5 terabytes per day

Int. Works on Data Share

‘ Big Data on Planet Earth ’
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Observations
GEQOSS: Data Sets

Users: Scientific, Public

Big Data Brings with Big Gaps

Map

projections Spatial Reference Frame(SRF)
Euclidean Coordinate System, Space Datum
spheroids

Surface grid

Spheroid grid

Data Sets:
difficult in
spatial
interrelation

Data/User:
difficult in
data access

& application
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To Fill the Big Gaps

Spatial Reference Frame(SRF) GEO:
Coordinate System, Space Datum )

= [N-02 C1

ESSG
Data Granularity/Resolution

WDC
L UNESCO:
Data Policy %Ag?
Earth System Spatial Grid (ESSG)
Refers to ESS Fundamental Features

Structures !

Sphere-shelled data structure
Seamless global coverage

Hierarchical grid subdivision

Homogeneous grid granularity

Universal spatial framework

Unique spatial code
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Global data sets integration and cloud storage

Code:CoC1C... Cy
AttributeApA A, ... Ay

resentation

ESSG-based global coordination conversion
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Global coordination conversion

-D|Ge0centric Inertia I—*I WGS-84, ITRF, LLE. . |

Geocenter
Coordmation | Ly{ Ellipse-centered —> BI-54. BI-80..

*I Equal Area Projection |

- Mercator, Lambert,
ESSG Earth Center | [ Map ¥ Equal Angle projection ||

i Projection Gauss-Kruge, UTM. ..
code || EerthFixed Npwre
C ( ECEF)
(€ . -
Spherical _*l Latitude-Longitude Grid |
DGG | b Regutar Polyhydron Grid |
_»| Extension of Euclidean Euclidean suturing |
| Spheroidal | | [subdivision Euclidean fillng |
Grd Extension of Spherical
Gnd

Earth Interior: Crust Data Integration
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Global Crust: geometry visualization

3D model of Qianhai
block at La=13

Ld=12

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

Global Crust: geometry and temperature

e 3D model of
the global
tectonic plates

¢ 3D visualization
of the crust
temperature filed
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Global Crust: geometry & velocity

Vp-K/s.

3D model Qianhai
block at La=13

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

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

J] ESSGrid v2.0 - - = === |

File Symbol Tools Demos Templest
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- Integrated: Earth System Science Data

10
www.manaraa.com



21/01/2014

http://ip.neiwangtong.com:10008/

11
www.manaraa.com



21/01/2014

CONTENTS

Introduction

Concept of ESSG

2.1 Reference spheroid

2.2 Definition of ESSG

2.3 Encoding of ESSG

3. Mapping with ESSG

3.1 Mapping geodetic systems to ECEF
3.2 Mapping ECEF to geodetic reference
system

3.3 Transformations between ECEF & SCS
4. Encoding and Decoding Algorithms
4.1 Encoding algorithm

4.2 Decoding algorithm

5. Mapping GEOSS data sets with ESSG
APPENDICES

Appendix A — Contributors to this Report
Appendix B — References

A GEO White paper
(Draft Date: Oct 1, 2013)

Global Spatial Reference Frame (GSRF)
for GEOSS and Spatial Big Data

Task IN-02/C1

WP 2012-2015

Lixin Wu
wix@cumt.edu.cn

12
www.manaraa.com



