Department of Civil Engineering

CE 431 Hydrology

Laboratory Problem #4

Precipitation Intensity

Objectives:

1. To learn sources of data on measurements of precipitation over short time periods.

2. To determine precipitation intensities and frequencies.

3. To develop frequency- intensity- duration curves for an assigned location.

General Information:

Data on precipitation intensity are not obtainable from an ordinary standard rain gage, but must be obtained from records of a recording type gage.  The stations at which such gages exist are not as numerous as those having the standard gage.  Many records from which precipitation intensities can be calculated are available in the various U.S. Weather Service Offices to anyone needing them and able to expend the effort necessary to obtain the figures.  Sources of available published data are as follows: (see next page for other details)

1. From 1895 to 1934 – Tables of Excessive Rainfall in “Reports of the Chief of the Weather Bureau, U.S. Dept of Agriculture.”

2. From 1914 to 1949 – Tables of Excessive Rainfall in “U.S. Meteorological Yearbook.”

3. From 1950 to 1973 – Table of Excessive Rainfall in “Climatological Data National Summary- Annual Summary.”

4. From 1974 to 1980 – Table of Max. Short Duration Precipitation in “Climatological Data National Summary- Annual Summary.”

5. From 1982 to present –Tables of Max. Short Duration Precipitation in “Local Climatological Data – Annual Summary” (on microfiche).

Procedure:

1. Using the sources listed, find and tabulate the maximum rainfall depths in Washington DC for durations of 5, 10, 15, 30, 60 and 120 minutes for your years.

2. Submit this information early to Murari (email at: mpaudel@et.byu.edu) and all the data will be combined into one spreadsheet and returned to the students for continued analysis.

3. Delete the years of rainfall data which you contributed in order that each student has a slightly different data set.  Rank these maximum rainfall depths within each column of duration time from m = 1 to N with the largest depth at m = 1.  Retabulate the depths in ranked order.

4. Determine the return period (frequency) for each row (rank) using tp = (N+1)/m where N = the number of years of data and m = rank.  

5. Develop the rainfall depth-duration-frequency curves from the tabulated data.  Plot depth on the ordinance and frequency on the abscissa and draw lines through the points of equal duration.

6. Determine representative intensity values by dividing rainfall depths by durations at selected frequencies.  Then develop the ​intensity – duration - frequency (IDF) curves for frequencies of 2, 5, 10, 25, 50, and 100 yeas by plotting intensity on the ordinate and duration on the abscissa and drawing the curves through the points of equal frequencies.  You may want to experiment with different non-linear scales for your curves.  

7. Also, develop the IDF curves for Washington DC using the method in Appendix A from the HYDRO-35 maps.  Follow the example for Charlotte, NC and plot your results like Figure 34.  Compare these results with your results from part 6.

8. Go to NOAA’s website for precipitation data frequency (http://hdsc.nws.noaa.gov/hdsc/pfds/index.html).  Create an IDF curve for the region around Washington DC.

9. Write a brief report of your analysis and results.  Compare your three IDF curves.

