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  River basins used to study changing floods over time often are influenced by direct human alteration. • Many previous national or regional studies analyzed changes in floods over time, such as the annual peak flow. No studies are known that analyzed changes in major floods (greater than 25-year floods) at a continental scale for minimally altered basins. • To be useful for assessing climate-driven trends, monitored streams need to be relatively free of confounding human influences such as river-basin land-use change (e.g. urbanization), diversions, abstractions, and reservoir regulation (Whitfield et al., 2012; Burn et al., 2012). Results • Analyze flood flows from newly-assembled dataset comprising daily streamflow from minimally altered basins in North America (United States and Canada) and Europe (France, Spain, Switzerland, Germany, United Kingdom, Ireland, Iceland, Norway, Denmark, Sweden, and Finland) • Estimate peak flows with recurrence intervals of 25, 50, and 100 years at each gauge, using consistent methodology: GEV with L-moments (Hosking, 2013) • Compute annual peak flows that exceed these flood thresholds in each of the last 50 to 80 years • Sum the number of annual flood exceedances for continents and other groups: major Köppen-Geiger climate regions (Peel et al., 2007), catchment size, and combinations • Compute trends in the number of large floods with logistic regression (Frei and Schär, 2001) • Glenn Hodgkins: gahodgki@usgs.gov • Burn, D.H., Hannaford, J., Hodgkins, G.A., Whitfield, P.H., Thorne, R., and Marsh, T., 2012, Reference hydrologic networks II. Using reference hydrologic networks to assess climate-driven changes in streamflow, Hydrological Sciences Journal 57, 1580-1593. • Frei, C. and Schär, C., 2001, Detection probability of trends in rare events: theory and application to heavy precipitation in the Alpine region, Journal of Climate 14, 1568-1584. • Hosking, J. R. M., 2013, L-moments. R package, version 2.1. • Peel, M. C., Finlayson, B. L. and McMahon, T. A., 2007, Updated world map of the Köppen-Geiger climate classification, Hydrology and Earth System Sciences 11, 1633-1644. • Whitfield, P.H., Burn, D.H., Hannaford, J., Higgins, H., Hodgkins, G.A., Marsh, T., and Looser, U., 2012, Reference hydrologic networks I. The status and potential future directions of national reference hydrologic networks for detecting trends: Hydrological Sciences Journal 57, 1562-1579.
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The logistic regression odds ratio approximates the change in probability of occurrence between the beginning and end of the period