Lab 3: River Discharge Patterns

Purpose

1. Become acquainted with the use of river discharge data. 

2. Relate discharge patterns to seasonality and geographic setting. 

3. Reflect on how these data can be used for water management and risk assessment. 

Outline

1. You will be working with River Discharge Data from three rivers. Discharge is the total amount of water per unit time passing by a point along the river, and is measured in units of cubic feet per second (abbreviated here as cfs). It is computed from river level data, as measured by an instrument mounted along the bank of the river. The stations used here are among thousands operated by the U.S. Geological survey (which can be accessed through their web-based data retrieval service. We have provided files for these three via Courseworks.
· Hudson River (New York)

· Neuse River (North Carolina)

· Salt River (Arizona)

(By the way, the maps were made with the US Census Bureau's Tiger Map Browser). 

2. The Info section explains where each station is located and provides the time interval that the data represents (near the bottom).  Examine it and the map to familiarize yourself with each river and its geographical setting. 

· Download the data by following the Data link. The data file should appear on your desktop as a .tsv file that will open in excel. Replace the day number "1" in the first column with the start date given in the info file (for example 01/01/82). If you select this entry and use the mouse (represented by a black cross) to drag from the bottom right corner to the full length of the column, excel will change all of the day numbers to calendar dates for you! 

3. Use Excel to make a graph of river discharge vs. time for each of the three stations. Study the pattern: 

· During what months of the year is the discharge the greatest and least. What is the reason for these variations (e.g. melting of snow, seasonal rains, dry seasons, etc.)

· Describe the overall seasonal cycle?

· Compute the total amount of water discharged per year for each year of data (11 or 12, depending upon the river). How much does it vary? What water management problems may occur for each river?

4. In this step, we will estimate the frequency of floods on the Hudson river that have a discharge of 30,000 cubic feet per second or greater. Do the following: 

· Make a histogram-table of the discharge. 

** In order to make histograms, you must select Tools -> Add ins… and select Analysis Toolpak from the main menu in excel. **

Start by entering values from 0 to 20000 in 1000 unit increments in an unoccupied area of your spreadsheet. Select Tools -> Data Analysis -> Histogram from the Main menu of excel (top of screen). The histogram-table gives the number of days during the 11 year period of data that the discharge is within a given range. (See Excel hint #1).

· Excel will automatically produce a histogram table in the spreadsheet. The right hand column of your histogram-table (the "frequency" column) shows the number of days within the eleven-year interval of available data when the discharge was within each given range of cfs (from the "bin" column). Make a new column showing the percentage of days during the 11 year time span that the discharge was within each given range of cfs. Now make yet another column showing the cumulative percentage of days with a discharge greater than or equal to that given by the value in the "bin" column. Check that the first bin equals 100%. 

· Plot, and print out, the cumulative histogram data on a semi-log plot, with the discharge on the (linear) x-axis and the percentage of days on the (logarithmic) y-axis. You can format a chart's axis by clicking on it and selecting format axis. Set the y-axis to logarithmic. (See Excel hint #2).

· Draw a straight line that fits the data, extrapolating it downward and to the right. **You will need to use the format axis operation to extend your x-axis to 30,000. You can use excel to draw lines on your charts by going to the main menu View -> toolbars -> Drawing. The drawing toolbar will appear on the left and includes the line tool. Click and drag with the tool selected to make your line.** 

· Read off the percentage of days that the discharge is predicted to exceed 30,000 cubic feet per second. What would the recurrence interval of such a large flood be for this particular river?

· How much error do you think is associated with your prediction? Draw other lines that fit the data to develop and support your answer.

· Repeat this section using data for the other rivers. 

Lab Report
1. A one paragraph summary of what you learned about river discharge. 

2. Annotated printouts of your log-linear plots made in part 4 for each of the three rivers. 

· Every axis should be labeled.

· Every chart should have a title. 

3. Address ALL of the questions posed in part 3 and 4 of the Lab Outline for each river separately, with at least 1/2 page of text per river. 

4. Bring it all together with a ½ page discussion: In terms of flood hazard, discuss which river presents the largest threat to the surrounding population. **You are not required to repeat the procedures for the lab as part of your lab report in this course **

