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Abstract
Around the world, large earthquakes with magnitudes≧7 (for example, the 1906 San Francisco, USA, earthquake, the 1924 Kwanto, Japan, earthquake, the 1925 Hsintsu-Taichung, Taiwan, earthquake, the 1976 Tangshan, China, earthquake, the 1992 Northridge, USA, earthquake, the 1995 Kobe, Japan, earthquake, and the 1999 Chi-Chi, Taiwan, earthquake) often occurred near and caused damages on urban areas. Recently, increases in the population, the numbers of both high-rises and water dams, and the construction of rapid transportation systems in urban areas would be new factors in increasing the potential of causing large damages. Hence, urban seismology has become more important than before, especially for large urban cities. Studies of earthquakes, active faults, and strong-motion characteristics in and near urban areas are important not only for academic interests, but also for societal outreach. 

Urban seismology includes, at least, two major subjects, i.e., earthquake forecasting (or earthquake rupture probability estimate) and strong-motion prediction. Earthquake prediction is a dream not only for seismologists but also for the public. At present, it is still very difficult to predict an impending earthquake in a certain area. In order to reduce earthquake loss, a prevailing strategy is to estimate the earthquake rupture probabilities in existing active faults. Earthquake rupture probability estimate must be relied on comprehensive knowledge of current seismicity, crustal deformations, fault geometry, paleo-seismicity, and stress re-distribution after a large earthquake. Hence, the delineation of active faults in the Taipei Metropolitan Area and the estimation their earthquake rupture probabilities are one of the goals of the program. Of course, a more direct, efficient way for earthquake loss reduction is the prediction of strong ground motions, which are controlled by source, path, and site effects.

Due to strong collision between the Eurasian and Philippine Sea Plates, Taiwan is seismically active, and, thus, often attacked by large earthquakes. Several cities, including three mega-cities, i.e., Taipei, Taichung, and Kaoshung, have been constructed on western Taiwan, where is lying on thick sediments. These cities, with a high population density, are usually a regional center of culture, economics, and politics. Historically, larger-sized earthquakes, e.g. the 1935 Hsingchu-Taichung earthquake and the 1999 Chi-Chi earthquake, often caused serious damages on the cities. Hence, urban seismology must be one of the main subjects of Taiwan’s seismological community. A program project, funded by Academia Sinica, to investigate seismological problems in the Taipei Metropolitan Area has been launched for seismic hazard mitigation in the area since 2005. This program will be performed in two three-year periods: the first one from 2005 to 2007 and the second one from 2008 to 2010. The main goals of the first period of this program project will focus on studies of (1) the underground 3-D velocity and Q structures of the area, (2) the development and test of several computational methodologies, and (3) the deployment of the Taipei Down-hole Seismic Array (TDSA). The second period of the program will concentrate on the strong-ground-motion prediction and earthquake rupture probability estimate in the area.
