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Discharge Measurements of Streamflow


Stream discharge, the unit volume of water flowing in the stream per unit of time is important for many reasons.  For example, both flood control and drought prediction relies on long-term discharge measurements. The U.S. Geological Survey, Water Resources Division (Department of the Interior) maintains an extensive network of gaging stations where discharge measurements are made regularly. The data are published annually for each state and are available on the Web at http://waterdata.usgs.gov. You can locate all the gaging stations in NC.  Each has a unique number. For example, 03479000 is the index number for the Watauga River near Sugar Grove. 

Equipment: current meter, tape measure, stop watch, yard stick, small float

Methods:


Discharge is calculated by Q=AV, where Q is discharge in cubic feet per second, A is channel cross sectional area in feet squared and V is the average velocity of the stream determined using 2 methods:  1) with a current meter and 2) with a surface float.


First you need to choose a representative cross section to make the measurement. Select a stretch of stream with the following characteristics:  1) a straight reach with velocity lines parallel to each other, 2) stable streambed free of large rocks, weeds, and protruding obstructions (bridge, old tires, etc.), 3) a flat streambed profile to eliminate vertical components of velocity.

Current-meter measurement

Area measurement


In the midsection method of making a current-meter measurement it is assumed that the velocity at each sampled location represents the mean velocity in a partial rectangular area.  The area extends laterally across the top of the rectangle and vertically, from the water surface to the bottom of the channel (Fig. 1).


Determine the total width of the stream channel at the site you selected by stringing a measuring tape across the stream.  Be sure that the line is at right angles to the flow.  Determine the spacing of the measurements at intervals of 0.1 x width.  Start at the left bank (looking upstream). Measure the depth with a yardstick in the center of each imaginary rectangle across the stream width.

Velocity measurement (by wading)


Stand in a position that least affects the velocity of water passing the current meter – face the bank and let water flow against the side of your leg.  Keep the wading rod in a vertical position at 0.6 the depth (this means 0.4-depth up from the streambed – so multiply the total depth by 0.4 and raise the meter that far up off the bottom). After the meter has become adjusted to the current, count the number of revolutions made by the rotor for a period of 40-70 seconds.  Start the stop watch simultaneously with the first “click”, counting zero (not one). Record the number of revolutions and the time interval.  Move to each of the verticals and repeat the procedure; record distance from the initial point, depth, revolutions, and time interval, until the entire cross section has been traversed.

Calculate velocity using the equation below:


V (in m/s) = (N x 0.682) + 0.034  where N = # counts/sec


Convert V in m/sec to V in ft/sec using: 1 m = 3.2808 feet


The discharge for each partial area is calculated and summed to calculate the discharge for the entire cross section.

Surface-float measurement


Floats have very limited use in stream gaging but they may be used when 1) the velocity is too low to obtain reliable measurements with a meter and 2) flood conditions make it impossible to use a meter.  Surface floats may be almost anything that floats, such as wooden disks, bottles, or even oranges.


Choose 2 cross sections along a straight channel, far enough apart so it takes at least 20 sec for the float to travel between them (about 10 ft). Calculate the velocity in ft/sec.  Because the measurement represents surface velocity, it should be multiplied by 0.85 to yield mean velocity. Use the cross-sectional area you measured earlier to calculate the discharge.  
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Discharge Measurement – Current Meter Method

Name of Stream:





Date:

Time:
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Discharge Measurement – Float Method

With a stop watch determine the time it takes a float to travel 10 feet.  Do this at 5 different points across the width of the stream at your cross section.  Repeat the measurements 3 times at each point.



Trial 1


Trial 2


Trial 3

	Location
	Time (sec)
	Velocity

(ft/sec)
	Time

(sec)
	Velocity

(ft/sec)
	Time

(sec)
	Velocity

(ft/sec)
	Average

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Discharge is calculated by Q = A x V


Average velocity =








0.85 x velocity = 

Questions for Discharge Measurement Lab

1. Compare the velocity measured by the two methods you used.  Why do you think the velocity was measured at 0.6-depth in the current meter method rather than at the surface or the stream bed?

2. Describe the size and composition of the material that you observe on the bed and in the banks of your cross section.  Is erosion or deposition taking place here now?  Desceibe the factors that you used to determine your answer.

3. Flooding occurs when the discharge exceeds “bankfull stage” (what the discharge would be if the channel were full).  Describe how you can recognize bankfull stage at this cross section.  What is the average distance in feet between this elevation and the water surface elevation at the time of your discharge measurement? 

