Introduction

The population in the Puget Sound is growing rapidly and humans have made many changes to rivers and drainages.  This activity investigates recurrence intervals, 100-year floods, and changing flood frequencies for two watersheds in the state of Washington.  

Gauges placed along a stream monitor the discharge (volume of water in the stream) at several locations.  The USGS and other organizations collect the data from gauging stations and use it to determine the frequency of flooding along the stream. Estimates of flood frequency are more accurate with a long record (many years) of discharge records.  The flood frequency is typically expressed as a recurrence interval.  To calculate the recurrence interval, the peak annual flood of the stream is used.  The peak annual flood is the highest discharge recorded for the year at a gauging station. 

The formula for determining the recurrence interval (T, in years) for a flood of a given discharge is:
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where: 
n = the number of years of record

  m = the rank or order of the annual flood discharges from the greatest (1) to the smallest for the number of years of record.

From the peak annual flood data, the recurrence interval is calculated and plotted on a flood frequency graph. The line on a flood frequency graph allows geologists to estimate the average number of years that will elapse until a flood of a particular magnitude reoccurs.  Flood frequency graphs are used in flood prediction.

If peak annual flood data has been collected over a period of many years, there is a high probability that floods of all sizes, large and small, have been recorded. We use the flood frequency graph to determine the discharges associated with a 20-year, 50-year or 100-year floods.  Obviously, the estimate of these floods is more reliable if they are based on a many years of data rather than if they are based on relatively few years. 

The 100-year flood, as determined by this type of flood frequency analysis, serves as a legal definition of areas that are likely to be flooded.  If someone chooses to purchase a home in the 100-year floodplain, they must obtain flood insurance provided by the federal government.

_1147600770.unknown

