Making a Flood Map**
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1908 Flood:  West Fork of the Trinity River: http://www.ci.irving.tx.us/Library/archives
In this exercise, you will make a flood hazard map for Grand Prairie Texas.  Grand Prairie is on the West Fork of the Trinity River, which is the only river to flow entirely in Texas.  You will use the 100-year flood as the design flood level, that is, the elevation to use as a base for city planning in Grand Prairie.  When you are finished, you will be able to recognize areas that may be susceptible to flooding and will recommend whether the owners of this property should invest in flood insurance or move.

To do this, you need to answer the following questions:


What is the magnitude of the 100-year flood?


What elevation would the 100-year flood reach in Grand Prairie?

To precisely determine the 100-year flood magnitude, we will use both discharge data and river gauge data from a station near central Grand Prairie.  The data are in the accompanying excel file, and you can do your calculations and graphs in excel.  You have, both maximum gauge height (in meters) and maximum annual discharge (in ft3/sec).

Part 1.   Determining the 100-year flood from the maximum annual flood records 
Question #1:  Define 100 year flood.

Flood records along the river are tabulated in the Excel spreadsheet.  Remember that the discharge (Q, units of cubic feet per second) shown is the largest flow level to have occurred during the given year.  Thus, each record is the maximum annual flood.

Follow these steps to determine the 100-year flood at Grand Prairie:

1.  Count the number of years of record.  This is the value of N used in the recurrence interval equation seen below.  A recurrence interval is the frequency of an event (e.g. a flood) of a specific magnitude expressed as the average length of time between events of that magnitude.  Record the number N on your lab write up.

2.  Determine the ranking of the floods.  The rank can also be thought of as the relative magnitude (with rank = 1 being the highest).  After a quick scan, you should be able to see that the largest flood occurred in 1991.  In Excel, select all the data in the table (in columns A-C).  From the “Data” menu, choose “Sort”, and sort descending by Discharge (column C).  Create a new column, and enter the rank (m) for each flood on record.  (The largest flood is #1, the next one is #2, etc). To rearrange the data by year, sort them again by year.  

3.  Create another column, title it R (for recurrence interval) Compute for every flood the recurrence interval using the following equation:


R  =  (N + 1) / m
Where R = recurrence interval


N = total number of floods on record


m = flood rank

4.  Make a graph plotting discharge (Q) vs. recurrence interval (R).  To do this in Excel, plot the data using an X-Y scatter plot with Q on the vertical axis and R on the horizontal.  Excel will automatically put the left-most column chosen on the horizontal axis, so the easiest way to do that is probably to copy the Q column and paste it in column F.  After the chart is made, change the horizontal axis to a Log scale.  (click on the horizontal axis to get the formatting option.)

Question 2:  How does the data change on the chart when you change to a log scale?  What does that tell you about the mathematical relationship between R and Q?
5.  Using the chart you just made, determine the discharge amount of both a 10 year and a 100 year flood.

Question 3:  What is the discharge of a 10-year flood?  A 100 year flood?  How accurate do you think those numbers are?  If you wanted to be more accurate, what data or tools would you need?

Part 2.  Determining the water level of the 100-year flood in Grand Prairie
1.  Now plot the Guage vs Discharge for the data.  

2. Using your estimate of the discharge of 10 and 100 years flood, estimate the gauge for each.

In this case, the gauge is the height is measured as river height above the 420 foot contour interval (which is the location of the gauging station on the N side of the river -- see Irving Quad)

3.  Determine at what elevation the flood will crest, by adding the gauge for the flood to 420 feet.

Question 4:  What is the gauge for the 10 and 100 year floods?  What is the elevation of the 10 and 100 year floods?

Part 3.   Making a flood hazard map of Grand Prairie
1.  On the area of the Irving and Euless quadrangles, trace or draw in a contour line that has the elevation of the 100-year flood stage determined in part 2.  Do this on both sides of the river.  Complete the map by coloring or hachuring the area lower in elevation than this line.  You have just made a flood hazard map.
Part 4.   Evaluating the process and making zoning recommendations for Grand Prairie
Question 5:  Discussion Questions

a.  Consider the sources of error in the process you just completed.  What are the problems inherent in estimating the 100-year flood?

b.  What are the problems inherent in estimating the stage? Could these be of significant concern to city planners?  

c.  What is in the flood plain for the 100 year flood?  Are there neighborhoods, schools, parks, etc, that are vulnerable?  Explain

d.  Your parents are considering buying a river-view home in the area between Hwy30 and the river, on the western edge of the Euless quadrangle map.  Based on your analysis, would you recommend they purchase there?  Explain.

e.  Go to the website http://waterdata.usgs.gov/tx/nwis/uv/?site_no=08049500&agency_cd=USGS .  Is the Trinity River flooding in Grand Prairie today?  What is the mean discharge of the river on today’s date?

**Adapted from Benjamin Laabs, SUNY Geneseo: http://serc.carleton.edu/NAGTWorkshops/intro/activities/22350.html
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