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GEOSS 
(Global Earth Observation System of Systems) 

• Environmental 
observations and 
information for 
decision making. 

• Cross-cutting 
approach: multitude 
of complex and 
interrelated issues 
simultaneously.  

9 SBA: disasters, health, 
energy, climate, water, 
weather, ecosystems, 
agriculture, biodiversity. 

http://www.earthobservations.org/geoss.shtm 
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How Data Grows? 

• Data collection from 
multiple sources. 

• Observation by new 
channels.  

• Promotion of user 
participation.  

• Open data from 
public sectors. 
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Digital Typhoon 
http://agora.ex.nii.ac.jp/digital-typhoon/ 

• Heterogeneous sources 
are integrated and 
indexed in near real-time. 

• Past data can be 
searched in the context 
of the current situation.  

• Scientists and citizens 
use the websites for 
work, business, hobby. 
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One of the most famous typhoon 
information Website. About 30 
million page views per year. 



Typhoon Image Collection 
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Northern Hemisphere Southern Hemisphere 

Since 1978, about 138,000 images for NH, and 35,000 images for SH. 



Search by Image Similarity 
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Search by Situation 
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Satellite image Find similar typhoon 
cloud patterns in the past. 

News article 
Find similar news text or 
events in the past. 

Rain pattern Find similar precipitation 
patterns in the past. 

Decision is often made based on experiences from  
past similar events. How to search similar events? 



Human in the loop 

• Human Probe: 
human activity (with 
mobility) is 
monitored by sensors. 

• Human Sensor: 
human acts as an 
intelligent sensor for 
reporting events. 

Temporal View (Lagrangian) 

Spatial View (Eulerian) 

Time t 
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Social Weather Monitoring 
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Social data 

Search by  
keyword 

Scientific data 

Toponym-based geotagging 
by GeoNLP 

(time, latitude, longitude, situation) 

Comparison of social and scientific 
streams in terms of precipitation 

• Precipitation is easier to observe by the 
eye than weather in general. 

• Weather radar can provide objective 
data or “ground truth.”    



Futtekitter 
http://agora.ex.nii.ac.jp/futtekitter/ 
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Rain tweets with retweets.  

Rain tweets without retweets.  



Quality Control of Human Sensors 
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Monitoring Agriculture 
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Collaboration with Dr. Tomoko Imoto at Titech, and Ishigakijima Sugar Manufacturing Co.  



Harvester Probe 
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• Android application “Sugarnavi” was used by several operators. 
• Data is uploaded to the server every 3 minutes while harvesting. 



What’s the Value of Data? 
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Economic view: 
How to optimize the 
operation of 
harvesters? 

Community view:  
How to share these 

data among 
stakeholders for the 

benefit of society?  



Supporting Biodiversity Volunteers 

• Participatory 
monitoring since 
2006 in Hokkaido. 

• Catch (and kill) and 
report to researchers. 

Bumblebee, 
Bombus terrestris, 
introduced from 
Europe in 1991. 
National Invasive 
Alien Species Act of 
Japan, 2006. 

Collaboration with Prof. Izumi Washitani at University of Tokyo under DIAS project 
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Seiyou Status 
http://www.seiyoubusters.com/seiyou/ 
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Gaming (Touch and Catch) 
http://www.seiyoubusters.com/touch-catch/ 
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Using “serious game” to 
promote the activity and 
understand participants.  



Electrical Japan 
http://agora.ex.ni.ac.jp/earthquake/201103-eastjapan/energy/electrical-japan/ 

2012/12/14 Global Knowledge Circulation 19 

Using open data for better 
awareness on the status 
electricity consumption. 



Data Visualization to Journalism 
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From visualization 
to data journalism, 
and finally to 
evidence-based 
policy making. 



Accessibility and Open Data 

• Public sectors release 
their data to the public 
(open government). 

• Researchers and 
volunteers show new 
ways of data usage. 

• More benefit with less 
cost? 
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Scanned PDF (OCR? No way) 

Excel (complicated structure) 

CSV (machine readable) 

HTML (scrapable)  

API (well structured) 

Linked Data (interoperable) 

Better  accessibility 

Web/PDF (unknown schema) 



Summary 

• SBA is based on two criteria: evidence (based 
on science) and benefit (profit or nonprofit). 

• Data-centric science can contribute to SBA by 
suggesting better actions.   

• Infrastructure such as open data has a vital 
role in data-centric science.   
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More information 
http://agora.ex.nii.ac.jp/~kitamoto/ 
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