Department of Civil Engineering

CE 431 Hydrology

Laboratory Problem #3

Methods of Determining Mean Precipitation over an Area
Objective:

1. To study different methods of determining average precipitation over an area in which a number of different measuring stations are available.  Use WMS, ArcGIS, or AutoCAD to automate with the calculations.
2. To further familiarize yourself with the source of precipitation records and the form in which they are available. http://www7.ncdc.noaa.gov/IPS/CDPubs?action=getstate
3. To learn methods of supplying missing records of precipitation (in those cases where necessary in connection with the record assigned).
The Problem:

The total amount of precipitation falling on an area must always be calculated from records at different points located within or adjacent to the area.  The problem at hand is to apply three different methods of calculation to an actual situation and then to analyze the results obtained by each.

A map showing the location of precipitation stations is provided.  In order to make a water balance study on Utah Lake, you will need to know the average precipitation on the lake with as much accuracy as possible.  The methods to be used are known as: (1) Thiessen; (2) Iso-hyetal; and (3) Arithmetic mean.

Procedures:
1. Study a relief map of the total area tributary to the study area shown on your map if you need to obtain further perspective of the problem. In the map room of the Science Library,
2. For the outer most boundary of Utah Lake and using the stations shown on the map, determine the average precipitation on the lake for the year _______, by each of the three methods:  (1) Thiessen; (2) Iso-hyetal; and (3) Arithmetic mean.

3. Tabulate your data carefully and show all figures in arriving at the final result.  You will first need to get the record of annual precipitation for the year assigned at each of the stations involved. These records can be found in “Climatological Data- Utah” of the U.S. Weather Bureau.

4. You should assume that the annual precipitation for the Pleasant Grove/Geneva is missing for your year.  Use the normal ratio method for three stations to estimate Pleasant Grove/Geneva’s missing annual precipitation.  You will need to obtain the normal annual precipitation for Pleasant Grove/Geneva and for three other nearby stations

5. For each of the three methods, convert average precipitation over the lake to equivalent volume of water in acre-feet.

6. Make a comparison of results obtained by each method.

7. Write a report of your results.
Supplemental Information:
The area immediately surrounding the agricultural area enclosed by dashed lines on the map is largely mountainous, with the mountain area tributary to the lake being many times greater than the area shown.  There are a few scattered precipitation stations located in this mountain area, but the coverage is not adequate. Because of the remote location of most of this area, it is impossible to establish precipitation stations which can be used for measurements of precipitation on a daily basis.  

Questions:

1. If you were required to determine average precipitation over the entire area tributary to the lake as accurately as you could with only the “valley” precipitation data available, would the Thiessen method be reasonable?  Why?

2. Discuss modification of the Iso-hyetal method in an area of known precipitation differences caused by an increase in elevation, as would be the case with the extensive mountainous area east of the Utah Valley “floor” with which you are working in this problem.

3. Discuss the value of snow surveys to evaluate the precipitation on such an area. 
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