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                Assignment #________
   Name:__________________________________________________Date:______________Period:______
   “Virtual River” Data Tables
   http://www.sciencecourseware.org/VirtualRiver
   Record your data as you proceed through “Virtual River” on the charts
   below. If you do not finish the assignment during class, you will have
   to start at the beginning of the assignment the next time you go to
   the web site. So having your previous answers will save a considerable
   amount of time!
   _______________________________________________________________________________________________________
   Determining the Average Velocity of a Stream
   For each of the four layers use the stop watch to time the movement of
   particles from one post to the other. The wooden posts are 5.0 meters
   apart. (Some of the values have been measured and recorded for you.)
   Make each measurement twice to the nearest 0.2 seconds. Record your
   data in the table below. Then record the average of the two times.
   Top of Form
   Fraction of Depth
   Time 1
   (sec)
   Time 2
   (sec)
   Average
   Time (sec)
   0.1 D
   
   
   
   0.4 D
   
   
   
   0.6 D
   
   
   
   0.8 D
   
   
   
   Bottom of Form
   Determining the velocity of a stream from top to bottom.
   Converting the time for the particles to move 5.0 meters into the
   velocity of the stream is easy.
   Keep in mind that Velocity is Distance per unit Time (V = Distance /
   Time). Record your answer to the nearest 0.01m/sec.
   Fraction of Depth
   Distance
   Traveled
   Average
   Time (sec)
   Velocity
   (= Distance / Time)
   0.1 D
   5.0 meters
   11.9 sec
    m/sec
   0.4 D
   5.0 m
   14.2 sec
    m/sec
   0.6 D
   5.0 m
   17.2 sec
    m/sec
   0.8 D
   5.0 m
   29.7sec
    m/sec
   Making a Depth verses Velocity Graph
   To visualize the relationship between the depth of water in the stream
   and its velocity let's plot up the velocity and depth data that you
   collected.
   Use your mouse cursor to drag the symbols representing each of the
   four points from the table on the right to the graph on the left. When
   the depth and velocity coordinates on the graph match those from the
   table release the mouse button. You may not be able to plot each point
   perfectly. Point # 1 has already been plotted for you.
   The interactive graph to the left shows that streams flow fastest near
   the water surface and slowest near the bottom of the stream. Use your
   mouse to move the "crosshairs" and read the velocity at different
   depths. Record your results. The velocity data from your prior
   measurements is already displayed..
   0.1D  m/sec
   0.2D  m/sec
   0.3D  m/sec
   0.4D  m/sec
   0.5D  m/sec
   0.6D  m/sec
   0.7D  m/sec
   0.8D  m/sec
   0.9D  m/sec
   Recall that we are trying to determine the average velocity of a
   stream at a particular spot. Now use the calculator tool and determine
   the stream's average velocity from these 9 velocity values.
   Average =  m/sec
   The 6 tenths rule.
   That's right. The average velocity for this hypothetical stream is
   0.29 m/sec. (Your value may have been slightly different.) This value
   is for a very rapidly flowing stream.
   Rather than make a number of measurements at various depths to
   estimate the average velocity, let's use the graph to figure out
   approximately what depth in a stream would have the "average"
   velocity.
   This is a very important concept. The graph can tell us that there is
   a certain depth at which we could make just one measurement to
   estimate a stream's average velocity.
   Move the cross hairs to the depth where the velocity in the stream is
   closest to the average velocity. What is that relative depth value?
   
   The SIX TENTHS Rule
   That's right! The average velocity at any location in a stream can be
   estimated by measuring the velocity at six-tenths of the depth of the
   stream at that location. This is called the six-tenths rule.
   If the stream is 3.2 meters deep, the average velocity at that spot
   can be estimated by measuring the velocity at 3.2 m times 0.6, which
   equals 1.92 m
   Answer these questions:
   1. At what depth should a velocity sensor be placed to estimate a
   stream's average velocity if it's 12.5 meters deep?  meters
   2. Same questions as above, but for a stream that's 2.0 meters deep.
    meters
   Working with a very simple stream
   Next we will estimate the discharge of a simple stream where the
   velocity changes with depth, but stays constant from side to side.
   Below is a cross section of such a stream. There is a "wading rod"
   tool, which you can move back and forth. Attached to the rod is a
   velocity sensor (a propellor device), which you can move up and down.
   The velocity and depth sensor readings can be seen below to the left.
   1. What is the velocity value at a sensor depth of 0.30 m at 6.2 m on
   the tape measure?  m/s
   2. How does the velocity at 9.1 m on the tape (also at a sensor depth
   of 0.3) compare with that at 6.2 m and 0.30 sensor depth?
    greater than  less than  same as
   Determining a stream's depth, width, velocity and discharge: For this
   stream the average velocity is the same (provided the depth is the
   same) no matter what position on the tape it is measured. Answer the
   questions below:
   1. What is the maximum depth of water in this hypothetical stream?
    meters
   2. At what actual depth should the velocity sensor be set to record
   the average velocity? ( Remember that the average velocity is best
   measured at 6/10th's of the total depth.)
    m
   3. What is the average velocity of this stream, as measured by the
   virtual stadia rod and velocity sensor?
    m/sec
   4. What is the distance on the tape of the left edge of stream? (Note
   that the edge of the stream is NOT at "0.0" on the tape.)
    m
   5. What is the distance on the tape of the right edge of the stream?
    m
   6. Compute the width of the stream. (This is the difference between
   the right and left sides.)
    m
   7. Discharge is computed as the volume of water in the stream passing
   by in one second.
   DISCHARGE = DEPTH times WIDTH times AVERAGE VELOCITY.
   (Keep in mind that for this very simplistic stream the velocity at a
   fixed depth is constant from side to side. Water velocity in a real
   stream varies not only with depth, but from side to side.)
   What is the discharge of this stream? (Calculate to TWO decimal places
   in cubic meters per second)
   More about real streams
   Meandering is produced by both erosion and deposition of sediment.
   Riffles (straight sections between bends) and point bars (on the
   inside of a meander bend) are places where sediment is deposited and
   temporarily stored. Pools and cutbanks (on the outside of a bend) are
   places where sediment is eroded or removed. Stream erosion and
   deposition generally occur during periods of flooding. An imaginary
   line connecting the deepest parts of a stream channel is called a
   thalweg.
   Move your mouse cursor over the points marked "X" on the left diagram
   to find descriptions of some of the features of a meandering stream.
   Then respond to the questions below by matching the red letter in the
   image on the right with its corresponding term.
    
   
   Herd Creek, Idaho: View in the downstream direction during low
   discharge.
   Top of Form
   1. riffle
    A  B  C  D  E  F  G
   5. cutbank on left bank
    A  B  C  D  E  F  G
   2. upstream pool
    A  B  C  D  E  F  G
   6. point bar on right bank
    A  B  C  D  E  F  G
   3. downstream pool
    A  B  C  D  E  F  G
   7. point bar on left bank
    A  B  C  D  E  F  G
   4. cutbank on right bank
    A  B  C  D  E  F  G
   Bottom of Form
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