Investigating Streamflow of the Mighty Schuylkill River

Prepared by Laura Guertin, Penn State Brandywine
For this lab, complete the first part on your own, and we will finish up by compiling everyone’s work in class.  Trust me, this lab will have some very interesting data and results to discuss – it will all become clear soon!


On the USGS WaterWatch page: http://waterwatch.usgs.gov/ click on the map for “Current Streamflow,” which brings up the national map for real-time streamflow.  What color dot represents normal streamflow?  What are the current streamflow conditions in the United States?  In Pennsylvania?  How do these streamflow values compare with what you are hearing about weather patterns on the news?  On the left menu of the page, click on some of the other “Current Streamflow” options and explore how the averages compare with real-time conditions.


To start exploring streamflow discharge data for Pennsylvania rivers, visit:  http://waterdata.usgs.gov/pa/nwis/rt  
Click on Statewide Streamflow Current Conditions Table
Scroll down the page to the section titled:

· Schuylkill River Basin 
For “fun,” click on 01468500 Schuylkill River at Landingville, PA.  Start scrolling down the page, and look for a white box with a thick blue outline.  Be sure that in the blue box, under Available Parameters, there is a check mark next to Discharge.  Notice this graph is for the past seven days.  In the right side of the blue box, you can change the graph output format and change how many days worth of data can be displayed – give it a try!

Scroll back to the top of this same page to a solid, filled blue box that says ‘Available data for this site.’  Pull down on the arrow and select “Time Series: Monthly statistics”  (you might have to click on the GO button to get to the next page).
On this Site Selection page, look at the white box with the blue outline and click to put a check mark next to “Discharge, cubic feet per second.”  Scroll to the bottom of the page and hit Submit.
Now take the piece of graph paper I handed out.  You will be graphing some of the monthly mean streamflow data!  I encourage you to start by marking the data points in pencil, then use the color codes explained on the reverse.  Use colored markers, colored pencils, crayons – whatever you can find in those colors!  

Each student is responsible for plotting the monthly mean streamflow data for your assigned year for each of the following five stations:


01468500 Schuylkill River at Landingville, PA
(plot in black)


01470500 Schuylkill River at Berne, PA    (plot in purple)


01471510 Schuylkill River at Reading, PA    (plot in red)


01472000 Schuylkill River at Pottstown, PA    (plot in green)


01474500 Schuylkill River at Philadelphia, PA    (plot in blue)

Now you may have some data “off the chart.”  If this is the case, put a dot at the top of the graph for the corresponding month and label the dot with the actual value in parentheses.  For example, if a discharge value is 12,476 for April, follow up along the April axis and at the top of the page place a dot and (12,476).

In the end, you will have a graph with five lines (one for each station).  Don’t forget to connect the dots!  

[A NOTE FOR TEACHERS  --  how I do the assignment is that I assign each student his/her own year.  On their own graph, they plot the data for their assigned year for each of the five stations (so one student may have the year 2010 for all five locations).  I do this so each students can compare data from the same time interval but at different locations along the same stream.]
[VARIATIONS  --  students can work in pairs, where one student reads off the data while the other one plots the data; five students can have the same year, but each student has one location to plot, then those five students come together to compare results (most effective if the students are all plotting with the x-y axis set to the same scale]
The following are questions I prompt students with for a class discussion, but they can also be modified and given on worksheets for written responses.


QUESTIONS

Which station has the highest streamflow discharge, on average?  Why do you think this is so?

Which one has the lowest streamflow discharge?  Why do you think this is so?

Rank the streamflow stations from the highest streamflow discharge (based on the monthly average) to the lowest streamflow discharge.

What might cause one station to record consistently-higher streamflow than another?

Which station do you think is located closest to the source of the river?  Why?

Which station do you think is located furthest from the source?  Why?

Which month(s) has the highest streamflow average?  Is this observation consistent at all five stations?  Why do you think this month is the highest?

Is your month of highest streamflow discharge the same during other years?  What do you predict?  How would you answer this question?  [*NOTE to teacher – students will need to have plotted for more than one year and compare]

The data have not been processed and finalized to be posted online for the most recent year.  What do you think your graph would look like for the past year?  Can you recall any periods of high rainfall/snowfall or drought?  

Can we predict what the graph would look like for the next year?  Why/why not?  What might cause a different monthly average?

How might your graph have looked if you plotted the daily data?  Or the weekly averages?  Why might it be useful to look at daily and/or weekly data?

If a map is available, locate all of the streamflow discharge stations used for this exercise on a map.  If Google Earth is available, the latitude and longitude coordinates can be found on each station page for plotting.

