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Core text of the abstract
The first-ever catchment-scale Groundwater Investigation in the Mountainous region of Taiwan (GIMT) has been initiated in 2010. The current study area has covered two large river watershed in Taiwan, i.e. the Jhuoshuei and the Dajia. Both rivers run from the principal mountains of Taiwan – Chungyang Range. The study area is located within the latitude and longitude of 23° 52' N and 120° 25' E, with an area of 2,886 square kilometres. The collision of tectonic plates between Eurasian Plate and Philippine Sea Plate creates a series of westward fold-and-thrust belts in the study area. Fracture cleavage is well developed. The geological formation in this study area are ranged from Pleistocene to Eocene, and mainly consisting of sedimentary and metamorphic rocks. Massive slate can be found in the eastern part and interleaved with metasandstones and metasiltstones. Hard shale and coarse quartz sandstone predominate in the middle. Further towards the west, it comprises alternations among sandstone, siltstone and shale. The surface layers are semi-consolidated alluvium and relatively young deposits from the late Pliocene to the Pleistocene.
The primary objective of this project is to provide an accurate estimate of groundwater distributions and to conduct long-term monitoring of groundwater level. The most crucial task, prior to embarking into any sophisticated numerical modelling, is to identify hydraulically transmissive fractures and to clarify their individual contributions. For this purpose, 49 vertical exploratory boreholes have been drilled in the study area, each with a length of at least 100 m. An empirical and theoretical examination has been applied to characterize the geological and geophysical attributes, a total of 284 fixed-interval sections have been interpreted with in-situ packer tests verification. The obtained data allows the elaboration of a comparative analysis of the empirical methods used for estimating the transmissivity. The incorporation of results provides a database for establishing correlational or causal relationships among different variables. In the discussion, a categorization of links for the fractured hard-rock system in our study area is proposed. Three conceptual clusters are defined in terms of the magnitude of fracture transmissivity, which is closely associated with the volume of intra-aggregate pores and the ratio of inter-aggregate spacing. The contribution of each cluster in different hydro-geologic units will be evaluated. 
