Department of Civil Engineering

CE 431 Hydrology

Laboratory Problem #10

Streamflow Variation

Objectives:
1. To learn the source and form of daily streamflow records.

2. To analyze a yearly stream record.

3. To apply hydrograph information to practical engineering design problems.

Procedures:
1. Note the annual runoff for the median year in the 30 year record obtained for Lab 9.  For that median year or one with a similar annual runoff, obtain the Water Resources Data at http://waterdata.usgs.gov/nwis/sw which has the daily record of stream flow (that is the flow for every day for one year).  If you already have a copy of a daily record from your work on Lab 9 which has an annual runoff close to the median year annual runoff, you may use that year. 

2. Plot the daily hydrograph which shows the fluctuation in flow throughout the year.  Use large scale graph paper with calendar days on the abscissa and a linear scale on the ordinate.

3. On the same hydrograph, plot the flow duration curve.  Each point on the flow duration curve is determined by finding the number of days during the year when a given streamflow value or larger was recorded.  This number of days measured from the origin on the abscissa is plotted versus the given streamflow value on the ordinate.  Repeat this process for several streamflow values until the curve is complete. The annual maximum streamflow will be nearest the y-axis and the annual minimum streamflow will be nearest the x-axis.

4. The flow duration curve is a flow reliability curve.  It indicates the minimum flow which is available during a given number of days during the year.  The number of days on the abscissa can be converted to percentage of the year by dividing each value by 365.  Now the curve indicates the minimum flow available during a given percentage of the year.  Since this curve is for your median year, it is representative of the median available flow for a given percentage of time.  Find the minimum flow available for T% of the time.  T is 0.15 times your age in months.

5. Suppose a “run-of-the-river” power plant is proposed for your river.  Estimate the electric power development capacity that would be available on your river reach using your flow from part 4 above, a “head” of 200 ft., and an efficiency of 85%.  This would be the maximum justifiable power plant capacity with no water storage facilities.  Give your answer in kilowatts and horsepower.  The power equation is given below, though you need to convert units.
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Where:

P = Power, ft-lb

( = specific weight of water, 62.4 lb/ft3
H = head (ft)

efficiency = turbine efficiency in %
6. Suppose an irrigation project is proposed for your river.  If it was determined that 80% of your median year average flow was necessary for the project, how many days would there be water available?  Why isn’t this number of days necessarily .8 (365) if you are using 80% of the average flow?

7. Present and discuss your results.
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