Streamflow Statistics Available for Design Applications in Alaska
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Stream design applications such as channel restoration or installation of engineered structures require an estimation of design flows based on a streamflow statistic, the nature of which depends on the application, the data source, and the method of analysis.  The type of statistic chosen ideally should reflect the hydrologic conditions relevant to the criteria for project success.  These criteria generally include biological constraints (such as swimming ability of fish at high flows), geomorphological constraints (such as maintenance of channel form or substrate size), or engineering constraints (such as flood capacity of a culvert or bridge).

The most current statewide statistics available for estimating streamflow in Alaska (see http://alaska.usgs.gov/science/water/) include regression equations for estimating peak streamflows (often referred to as flood frequency, for example the 2-year flood), high-duration flows (for example, the 2-percent exceedance flow) and low-duration flows (for example, the 98-percent exceedance flow).  Peak streamflows are developed from a series of the single highest instantaneous peak streamflow in each year and as such represent selected high flows.  They are fitted to a statistical distribution, in this case the log-Pearson type III distribution, which enables the prediction of the magnitude of large floods not in the actual record.  Peak streamflow statistics are particularly useful for risk-based, single-event applications such as the design of a channel or structure to meet a certain capacity, shear stress, or velocity requirement.  In contrast, flow-duration statistics are developed from daily values within a given season ranging from a month to a full year.  The data are not fitted to a statistical distribution, so the statistics represent only those flows that were recorded.  Flow-duration statistics better represent hydrologic conditions that occur on a regular basis – for example, the occurrence of multiple high flows within a single season, or a protracted snowmelt period.  For this reason, flow-duration statistics could be explored for assessing biological or geomorphological conditions (such as vegetation zones, habitat suitability, or sediment transport) dependent on the length of time flows occur within a certain time period.
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