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Abstract
Freshwater ecosystems play a key role in sustaining aquatic biodiversity. However, human
alterations to watersheds and climate change are reducing critical habitat and the viability
of populations of many aquatic species. The environmental changes have also had
significant adverse impacts on water temperatures and streamflow. The changes in
temperature and precipitation forecast over the next century are expected to affect the
freshwater ecosystems and their biodiversity to an even greater extent than in the past.
The aims of the HydroClim project are to provide openly accessible data on two key
measures of stream conditions in the United States (US) and Canada for use in research,
to increase public understanding of issues involving water resources, and to provide
training opportunities for scientists who will be responsible for the conservation of
freshwater biodiversity in the future.
The project has used contemporary air temperature and precipitation data and future
climate data from multiple Global Climate Model scenarios to generated high-resolution,
spatially explicit, monthly streamflow and water temperature data for all watersheds across
the US and Canada from 1950–2099 through multiple Soil and Water Assessment Tool
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(SWAT) hydrologic models. This presentation describes a cyberinfrastructure we
developed for hosting the HydroClim data, consisting of a relational database and a webbased data portal that allows scientists to query and download the data. We have imported
almost 1.9 billion HydroClim data records into the system. At the time of this submission,
1.3 billion records of historical data and predicted streamflow and water temperature model
data are available in the HydroClim data portal for 26 watersheds in the United States. The
HydroClim data are also being integrated with fish occurrence data from Fishnet 2, via the
Fishnet 2 API (Application Programming Interface), which provides occurence data records
for over 4.1 million species lots representing over 40 million specimens in ichthyological
research collections.
Our plan is to extract and merge environmental data from Hydroclim API, with fish
occurrences containing geospatial information from the Fishnet 2 API, displaying the
integrated data on web-based interactive hydrological maps in different time-series, and
providing a tool for visualizing ecosystem diversity. The combined Hydroclim and Fishnet2
data can be used for ecological niche modeling applications, such as predicting the future
distribution of threatened and endangered freshwater fish species. I will describe the
cyberinfrastructure of HydroClim data portal and some of the ways the data can be used in
biodiverisity research in the future.
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