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interactive 3D graphic models on the modern web 
browsers without the use of any plug-ins, running 
on the Google Chrome browser. Three-dimensional 
topographical terrain and bathymetry are precisely 
reproduced on the virtual Earth. Standard KML files 
used in the older versions, which users can create, 
download and upload the customized layers on the 
Google Earth, are also validated in the new version. 
Here I have compiled nine useful KML layers pub-
lished by various organizations as listed below for 
pedagogical usage in geoscience education. 
• Hypocenters (USGS)
• Plate boundaries (USGS)
• Active volcanoes  (Smithsonian Institution)
• Bathymetry (NASA, GEBCO)
• Topography (NASA, SRTM)
• Crustal thickness (CRUST1.0)
• Hotspots
• Age of ocean floor (Müller et al., 2008)
• Global gravity anomaly (UCSD)

Users can switch over visible/invisible of each 
layer respectively.

2. Pedagogical idea

2.1 Volcanology and hot spot theory
1. Show “Active volcano (Holocene)” layer to 

confirm distribution of volcanoes  on the Earth.

2. Fly over the typical volcanoes to recognize the 
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1. Introduction
The “Google Earth” was firstly released in 

2005, after Google acquired originally developed 
“EarthViewer” by Keyhole, Inc.. Google Earth run 
on multi-platform environments including Win-
dows, Macintosh and Linux. “Google Earth for 
iPhone” has been available since 2008 soon after the 
release of iPhone in 2007, and Android OS version 
since 2010. Although Google Earth API allowed a 
web browser include Google Earth into web pages 
supporting additional geospatial data on the virtual 
Earth, Google announced that they had deprecated 
Google Earth API development in January 2017. 
Instead of the older versions of Google Earth, a 
brand-new browser-based Google Earth (version 
9.0) has been released in April 2017.

Online contents of “Teaching with Google 
Earth” were published by Richard (2014) in “Teach 
the Earth - the portal for Earth Education”. De 
Paor (2016) compiled three-dimensional virtual 
rocks on Google Earth for a virtual field tour or 
distanced learning. 

In this presentation, I would like to introduce 
a geoscience education and pedagogical ideas using 
a brand-new Google Earth.

2. Geospatial data on the brand-new Google 
Earth

Google Earth version 9 is implemented by 
WebGL technology which enables rendering of 
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5. Notice that average elevation of Antarctica and 
Greenland are high as thick ice sheets cover on 
those continents.

6. Compar ing  “Topography  (SRTM)” , 
“Bathymetry (GEBCO)”, “Crustal thickness 
(CRUST1.0)” and “Global gravity anomaly 
(UCSD” to discuss the elevation of the Earth’s 
surface and isostatic relationship.

3. Conclusion
With a brand-new Google Earth, students can 

overview the various geospatial data and easily 
access to both geological and geographical fea-
tures modelled on the virtual Earth. Multi-touch 
devices also help students recognize the geologi-
cal processes through interactive way and discuss 
with other students in a classroom. Furthermore 
we can make a guided virtual tours using a newly 
added  “Voyager” features on Google Earth 9. A 
new technology will have an advantage in Geosci-
ence education.
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characteristic shape of mountain slope (e.g. Stra-
tovoncano at Mt. Fuji in Japan, shield volcano  
of Mauna Loa in Hawaii etc.) .

3. Fly over calderas (crater lakes). (e.g. Lake Toba 
in Indonesia, Yellowstone caldera in the Western 
U.S. etc.

4. Show “Plate boundaries” layer to discuss the 
location of volcanoes  and plate boundaries. 

5. Show “Hotspot” layer and search sea mountain 
chains which align from the hotspot region. 
Both “Plate boundaries” layer that indicates the 
plate motion and “Age of Ocean Floor” layer 
help understanding of hot spot trails. 

2.2 World Topography and Orogenic belts
1. Show “Topography (SRTM)” layer to find 

high elevation regions on the Earth.

2. Show “Active volcano (Holocene)” layer to 
distinguish high mountain regions composed 
of volcanoes  from others.

3. Show “Plate Boundaries” layer to recognize 
high mountain ranges by collision of continen-
tal crusts along convergent plate boundaries.

4. Find the another remaining high regions 
except two regions mentioned above (e.g 
Appalachian or Caledonian mountains as older 
orogenic belts).

Figure 1. A brand-new Google Earth 9.0


