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Effects of regulation and urbanization on historical flood trends in the United States

We analyzed historical trends by basin type: minimally altered basins, regulated basins (substantial reservoir storage but low urbanization), and urbanized basins (with low reservoir storage). We computed trend significance with methods that consider the possibility of short-and long-term persistence in the time-series data. Although many peak-flow magnitude trends were found in the last century across the conterminous United States, trend magnitude and direction vary by region and basin type. There was a low percentage of significant increases and decreases for minimally altered basins (2-14%, depending on time period and assuming timeseries independence) while regulated basins had many significant decreases (24-56%) and the limited number of urbanized basins with long-term records had many significant increases (28-38%). Parts of the Northeast quadrant of the U.S. had high densities of basins with large (>50%) increases, including some urbanized basins. Parts of the Southwest quadrant had high densities of basins with large decreases, including many regulated basins. It is important to consider basin-specific features such as historical reservoir additions and urbanization when computing future design floods for bridges and other hydraulic infrastructure.
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