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A Computer Scientist in Earth 
Science –

 
I’m an alien♪

•
 

Earth scientists
 

focus on creating useful 
tools for their own research community

 (or maybe for himself/herself?)
•

 
For computer scientists, or maybe in my 
opinion, a tool useful across research 
communities

 
is more interesting.

•
 

They also focus more on the human and 
society aspects

 
(social application).



Across Communities

•
 

The “sphere”
 

analogy plays an 
important role in earth science.

•
 

A sphere roughly corresponds to a 
research community. 

•
 

Each sphere represents the different 
range of height, or different targets. 

•
 

A sphere is conceptually a layer
 

in 
the onion model of the earth system.



Spheres (comprehensive?)
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“Vertical Earth”  Project

•
 

Earth science data can be modeled as 2D 
(x, y) for a sphere, and 1D (z) across 
spheres. They are not dense 3D data. 

•
 

“Vertical”
 

symbolically  represents data 
integration across research communities. 

•
 

Collaborative work with National 
Institute of Polar Research and The 
Institute of Statistical Mathematics. 



Previous Work

NASA GCMD SWEET Ontology

GCMD -> Coverage is 
good, but it is not 
designed for machines.



Vertical / Horizontal Integration

Space

Underground

Web services 
across 
organizations

Horizontal

Vertical Overlay of layers
across communities

+

Height



Ontology
 (vertical integration)

•
 

Use OWL (Web 
Ontology Language) 
for specifying  
concepts. 

•
 

Define vocabulary 
such as superjacent, 
subjacent for vertical 
relationship.

•
 

Design for practical 
usefulness.



Web Services
 (horizontal integration)

•
 

OGC (Open Geospatial Consortium) 
Web services (WMS/WFS/WPS) for 
integrating data across organizations.

Portal

Database A Database B

Web services



GPV Navigator

•
 

GPV (Grid Point Value) is a good example to 
show the vertical structure of atmosphere.



Vertical Typhoon

Horizontal View

Typhoon 200802
GSM (JMA)
Relative humidity 
at 850hPa




Vertical Typhoon

Vertical View

Typhoon 200802
GSM (JMA)
Relative humidity 
vertical profile for 
north (right) –

 south (left) 




Digital Typhoon
 (Poster P-56 of this symposium)

•
 

The mission is to 
organize world’s 
typhoon-related 
information.

•
 

“Atmosphere”
 

and 
“Anthroposphere”

 applications in 
Vertical Earth.



Search and Share

•
 

Searching data
 

is an important challenge.
•

 
Sharing data

 
in the society is another goal.



Not Only for Earth Scientists..

•
 

Total 80 million PV (or 850,000 PV per 
day) achieved in 6 seasons.

•
 

Earth science data is useful for people! 
Why not share them with the society?



Typhoon Front




Summary

•
 

Computer scientists and earth scientists 
stimulate each other

 
–

 
happy ending ☺

•
 

This is a computer scientists’
 

idea on 
earth science data -

 
across-community 

data integration and social applications.
•

 
Relationship between “remote”

 
spheres

 has been relatively unexplored, so we 
will start from what we can do.  



Pointers 

•
 

Vertical Earth
–

 
http://earth.nii.ac.jp/

 
(will be re-designed soon)

•
 

GPV Navigator
–

 
http://earth.nii.ac.jp/atmosphere/GPV/globe/

–
 

http://earth.nii.ac.jp/atmosphere/GPV/meso/

•
 

Digital Typhoon
–

 
http://www.digital-typhoon.org/

•
 

Typhoon Front
–

 
http://front.eye.tc/

•
 

My page
–

 
http://agora.ex.nii.ac.jp/~kitamoto/
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