Using GIS to visualize, analyze, and forecast seismic hazards
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As part of a multi-institution earthquake probability investigation of greater Tokyo, we are visualizing and analyzing the complex three-dimensional environment of Tokyo using advanced GIS technologies. Our goal is to develop a comprehensive description and understanding of the earthquake threat to Tokyo. Principal investigators of the project are USGS (United States Geological Survey) and AIST (Active Fault Research Center, Geological Survey of Japan); participants are NIED (National Research Institute for Earth Science and Disaster Prevention, Japan), GSI (Geographical Survey Institute, Tsukuba, Japan) and JMA (Japan Meteorological Agency). As a result of this project, 13 scientific studies, authored by 24 scientists, have been submitted to scientific journals.  

In this project we have developed a GIS database that includes high-resolution topography and bathymetry, space imagery, 300,000 earthquakes hypocenters, 10,000 seismic intensity observations during the last 400 years, 3D tectonic plate models, faults, volcanoes, GPS observations, triangulation stations, and urban features such as administrative boundaries and population information. As a result of this GIS effort, we have discovered a dislodged fragment of the Pacific Plate beneath Tokyo (Toda et al, 2006), and also we developed a statistical model to forecast distribution of seismic shaking based on 400 years of intensity observations (Bozkurt et al, 2006). GIS analysis and visualizations played a crucial role in both of these studies. 

I will present the GIS effort of this project by showing several 2D and 3D visualizations and animations. Additional information and publications related to this project can be found at: http://sicarius.wr.usgs.gov/tokyo/ 

