Flood Frequency Calculations

Go to the USGS website:

http://nwis.waterdata.usgs.gov/co/nwis/peak
Choose one location that has at least 30 years of data such as: 

USGS 07103700 FOUNTAIN CREEK NEAR COLORADO SPRINGS, CO.  

USGS 07104000 MONUMENT CREEK AT PIKEVIEW, CO.

USGS 07105500 FOUNTAIN CREEK AT COLORADO SPRINGS, CO

USGS 07106000 FOUNTAIN CREEK NEAR FOUNTAIN, CO.

Download the peak storm data for Fountain Creek from the station as a tab-delimited file and save the file with an appropriate name.

Open Excel.  Import the tab delimited file by going to File and Open.  Press OK to the “wizard” screens making sure to select the option of tab-delimited data.

There will be many rows of information before the data.  You can delete these extraneous rows after looking briefly at the information.

Delete the extraneous columns.  The only columns that will be needed are the date (Peak_dt) and the annual peak flow in cfs (Peak_va).

Go to Data:Sort and sort the dates and flows from highest flow to lowest flow (cfs).

Set up a new column labeled m to rank the peak flows and add numbers from 1 (highest flow) to n (lowest peak flow) in each row to represent the rank of the peak flow for the given year.  

Set up a new column labeled p (probability that such a flood will occur in a given year). Calculate probability by writing the formula: 100*m/(n+1) where n is the total number of points.

Calculate return index as 100/p.

Plot the peak annual flow vs. the return index and fit the relation to the best line or curve possible.

Answer the following questions based on your data:

1. What is the estimated flow for a 50-year flood?

2.  What is the probability that a flow of 2500 cfs will occur in any year?

3. What is the estimated flow rate for a 100-year flood?

4.  Flow at bankfull height occurs on average about every 1.5 years in many rivers and creeks.  Estimate the flow (in cfs) at bankfull height for your section.

