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SolidEarth: a new Digital Earth system for the modeling and
visualization of the whole Earth space
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Anutrat Altaugh many of e fstgencraion Digial
Earth systems have proven o be quite useful for the

modeling and isaization of gaowl\mv bt leant
near-surfac
Sl o o pes of modeing s mgienton
‘geological or atmospheric space. There is a pressing need
for anew Digital Earth system tha can process geospaial
information with full dimensionality. In this paper, w
present a new Digital Earth system, termed SolidEarth, as
an alternative virwal globe for the modeling and
visualization of the whole Earth space including its
surface, intrior, and extrior space. SolidEarth consisi
of four functional componenis: modeling in geographical
space, modeling in geological space, modeli
spheric space, and, integrated visulizaton and analy
SolidEarth has a comprehensive treatment (o the third
spatin dimemsion a3 s of sopisticed 3 syt
analysis f The wellsuited &
Volumetric npm:cvlml n mld Vsl asiysi of tho e
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and other professional practices of Earth science.
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1 Introduction

In January 1998, the idea of a Digital Earth was first
formally proposed by former US vice-president Al Gore at
the California Science Center, and a vision of Digital Earth
as a computer-based, multi-resolution, and thy
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sonal (8D) repesetuion of the e Emth was dlas
aiulid (Gore, 1999). i then imprssive
s been made n busic ieoris, implemcriaion pees
and buiding aplicatonsof Digl Earhall over he
World. To upport 1t development of he Dighal Fart,a
eres of sophtiened and powerflvirua globes, such 5
Google Earth, NASA’s WorldWind, Microsofl’s Bing
Maps, ESRI's ArcGIS Explorer, Wuhan University’s
GeoGlobe, the Chinese Academy of Sciences Digital
Earth Prototype System, Unidata’s Integrated Data Viewer,
Digitnext’s Virtual other freegeo-browsers
(Goodehild et al., 2012), have been created, that have
subsequently evoked world-wide interest and entered the
public consciousness (Butlr, 2006; Craglia et al., 200
Bailey and Chen, 2011; Guo, 2012). As e rpresena
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13 Nowadas, Digial Erh sysom e mportan
it cveryda ol wsd by i, aductors. o
ment officials, and the general public to conduct rescarch,
ideas, and share knowledge with a_global
perspective in a natural and inuitive way (Yang et al
2010; Guo, 2012 2, 2012; Zhu etal. 2014)

‘The first-generation Digtal Earth systems, such as the
Google Earth virtual globe, focus on the access, display,
analysis ervice of geospatial information relevant (0
the Ent's st s s aafce (B, 2006;Crglia
et al, 208, 2012) They can help s (o process d
i 410 extract infommaion xioing
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