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Field Techniques in Fluvial Analysis - Part II.

Determination of River Discharge and Recurrence Interval

II-1.  See the attached cross section (Figure IIA) that shows a representative channel profile of the Luckiamute at
Helmick Park, completed on the previous outing.  Note the labeled channel section velocities and sub-areas.  

Task 1. Using the continuity equation and related data on Figure 1 and Table 1 of Part I, calculate the discharge for
each domain and sum them to derive total discharge for the channel.  Give your answers in both m  /sec and ft  /sec.  3 3

Fill in the Table Below.

Channel Area Velocity Section Q
Section (sq. m) (m/sec) (cu m /sec)

1 ________ ________ ________
2 ________ ________ ________
3 ________ ________ ________
4 ________ ________ ________
5 ________ ________ ________

Total Q (cu m /sec) ________

Task 2. Using the discharge data estimated above, calculate the total stream power and unit stream power for the
Luckiamute on the day of the field trip.  Answer in watts and watts/m, respectively.

Historical Discharge Analysis / Recurrence Intervals.

The Luckiamute at Helmick State Park is gaged by the U.S. Geological Survey.  Discharge data has been
collected at the site since the 1940's.  Table IIA is a summary of annual peak discharge data from the Luckiamute /
Helmick gaging station.  Peak annual discharge is simply the highest discharge recorded at the gauging station for a
given year of the record.

Recurrence Interval and Gumbel Plots

The recurrence interval of a given flood discharge is commonly calculated from a set of historical data.  The annual peak
discharges for the Luckiamute gaging station are listed in Table IIA.  The "annual peak discharge" represents the
maximum discharge recorded at the station for a given water year.  Recurrence interval of annual peak discharge
represents an estimation, based on the historical record, of the probability of a given flood discharge occurring over a
given time period.  For example, the "100 yr flood" is a flood-discharge magnitude that has a probability of occurring
once every 100 yrs.  Generally, the lower the magnitude of event, the statistically more frequent the chance of
occurring, and vice-versa.  Once the recurrence intervals for given discharges are calculated, the relations may be
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visually plotted on a Gumbel-type graph.  Refer to the attached graph (Fig. IIB) showing Peak Annual Discharge (y
axis) vs. Recurrenc Interval (x axis).  This graph was produced from historic stream gauge data collected by the US
Geological Survey over the past 60 years at Helmick Park.

Task 3.  Use the Recurrence Interval plot in Figure IIB to determine the recurrence interval (years) of the total
discharge you calculated for the Luckiamute in Task 1 above.

Thinking Question:  Devise a method by which you could use the historic recurrence interval data, stream profile
techniques, and the continuity equation to map out the 100-year floodplain of the Luckiamute River at Helmick State
Park.

Thinking Question: What other ways could you possibly determine the 100 year floodplain?








