FLOOD FREQUENCY AND URBANIZATION

ABERJONA RIVER WATERSHED, MASSACHUSETTS

Questions (4 Total) - Part I  Flood Recurrence Intervals

Question #1. Using your predictive “best fit” line, what is the magnitude of the discharge of the 20-year flood for the Aberjona River at Winchester based on the graph created?

.

Question #2. Forecast what the discharge of the 100-year flood would be at this gauging location.  Can you think of any uncertainties in trying to forecast the discharge of the 100-year flood?  What additional information would help make you more confident in the forecast?

Question #3.  According to your model, how often, on average, will the Aberjona River exceed 800 cfs at the Winchester gauging station?

Question #4.  The "best fit" trend line computed using the peak discharge data is an important predictor of streamflow behavior.  Name two geologic or hydrogeologic factors that influence the relation between stream discharge (Q) and recurrence interval (R). (Suggestion:  Refer to Figure 4.4 in the Reference Book to help conceptualize the environment.)

Questions (9 Total) - Part II  Land Use Impacts

Question #1.  What are the equations of your best-fit trend lines through the recurrence interval versus peak discharge for the pre-1956 data and for the post-1978 data?

Pre-1956     

Post-1978   

Question #2.  Based on each of the 17-year records, determine the magnitude of the 10-year flood for each time period?

Pre-1956   

Post-1978  

Question #3.  Calculate the percentage increase in the magnitude from the first period to the second period of the10-year flood, as determined in Question #2. What may explain the discrepancy of the 10-year flood magnitude between the two time periods?

Baseflow versus Total Flow

     The USGS streamflow data represent the rate of discharge of the Aberjona River averaged on a daily basis.  These data were then converted to total discharge in cubic feet based on these mean daily values, which were then summed from each water year, as appears in the worksheet "Total Flow."  The baseflow contribution to these total daily stream flows was calculated using a baseflow partitioning program developed by Al Rutledge at the USGS (Rutledge, 1998).  This program (named PART) was used to compute values of daily mean baseflow. PART is a public domain program available at  http://water.usgs.gov/ogw/part/

The plot of the data that appears on the "Total Flow" worksheet is presented on the "Total Flow Plot" worksheet.  This plot illustrates the data for a period from 1940 to 2001; total annual streamflow, annual baseflow based on using PART, standard deviation of total streamflow, and standard deviation of baseflow.  Use the "Total Flow" data worksheet and "Total Flow Plot" graph worksheet to answer the following questions.  

Question #4.  Describe the relation between total streamflow and baseflow and determine which contributes the most to flow by examining the "Total Flow Plot."

Question #5.  Calculate the total streamflow and baseflow prior to 1956 for the same 16-year period you did for Question #1 Part II. Also calculate the total streamflow and baseflow post-1978 for the same 16-year period.

Pre-1956   

Post-1978   

Question #6.  What is the percentage change between the pre- and post- periods for both total streamflow and baseflow?

Total Streamflow percent change = 

Baseflow percent change =

Question #7.  How does this percentage change compare with the percentage change in the magnitude of the 10-year flood, as answered in Question #3?

Question #8.  What would you expect the trend in the standard deviations of baseflow and surface flow between the pre-urbanization and post-urbanization periods? (Refer to the plot of standard deviation versus time appears in the "Total Flow Plot" worksheet to help investigate possible trends.)

Calculate the percentage that baseflow represents of the total flow for each water year on the "Total Flow" worksheet.  Plot these percentages versus water year using a scatter plot.  (Suggestion:  use a minimum percent baseflow of 55% and a maximum baseflow of 90%).  

Question #9.  Do you observe any trend over time in the percentage of streamflow derived from baseflow?  How does this fit our hypothesis about the impact of impervious surfaces?

