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Flood Hazards Unit 1: Tutorial for Plotting Annual Peak Streamflow in Excel
Diana Krupnik (UNAVCO), Venkatesh Merwade (Purdue University), and Jim McNamara (Boise State University).
This tutorial will explain the steps needed to download peak streamflow data from USGS, and then plotting these data in excel. Instructions are provided by using the Wabash River at Lafayette, IN gauge, but the same instructions can be used to get data for any other USGS stream gauge in the U.S.
Downloading peak streamflow data from USGS
[bookmark: _GoBack]Water data for the United States is provided by USGS at the National Water Information System (NWIS) https://waterdata.usgs.gov/nwis. For flooding, surface water is of interest, so click on Surface Water (Figure 1), and to obtain historical peak streamflow, click Peak-Flow Data (Figure 2), at which time the user is prompted to enter selection criteria such as site location, site identifier, site attribute, and data attribute (Figure 3). This example shows the process for the gauge Wabash River at Lafayette, IN. However you could also choose to go straight to downloading data from one of the gauges in your assignment. 
Check the boxes that correspond with information, which is available for the site, which is of interest, in this case we will use State and Site Name (Figure 4). It is best to select match any part; match from the start is the default but can sometimes yield no results if the search has any difference from the name. For the output format, select Show sites on a map. This is a relatively new feature and is useful for making sure that the site for which data are being downloaded is in the desired location. Under Retrieve published peak streamflow data for selected sites, leave all of the fields blank. Since there is an interest in getting data from as far back as possible, leaving it blank will show all datasets that are available. Click Submit. At this point the stream gage station is shown on a map (Figure 5). Click on the link below Site Number, or conversely if you click the “waypoint” on the map, a pop-up window appears that has the site number, site name, and a link to access data (Figure 5). The search result that appears can be seen in Figure 6. It can be seen that Peak Streamflow is available since 1901. It is possible that peak streamflow data are not available for some years. Click Peak Streamflow, and the next window is shown in Figure 7. Under Output formats, click Tab-separated file. This option is best for importing the data into Excel. The resulting window will appear as Figure 8. The beginning contains metadata, or explanation of the data, whereas when you scroll down you will see peak streamflow values in cubic feet per second under the field called peak_va. Right-click anywhere in the page and save as a text file. It may be best to use Google Chrome browser to do this. The next tutorial will outline the procedure to import the data into Excel and to make a graph.


Figure 1. USGS National Water Information System Website. For annual peak streamflow, Surface water should be selected (shown outlined in the image)
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Figure 2. Surface water datasets that are available. Peak streamflow can be used for annual maximum series.
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Figure 3. Search selection criteria
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Figure 4. Search selection criteria filled in for Wabash River at Lafayette, IN
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Figure 5. Web map showing the location of the stream gage at Wabash River at Lafayette, IN


Figure 6. Search result for Wabash River at Lafayette, IN


Figure 7. Search result for Peak Streamflow of the Wabash River at Lafayette, IN
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Figure 8. Tab-separated file search result for peak streamflow of the Wabash River. 

Downloading Daily data from USGS
The procedure for downloading daily data is similar to the procedure for peak streamflow. Go to https://waterdata.usgs.gov/nwis and select surface water (Figure 1). Now click on Daily Data instead of Peak Streamflow (Figure 2). Input Site selection criteria as shown in Figures 3 and 4, then select the location on the map as shown in Figure 5. When prompted to a window similar to Figure 6, click Daily Data. Under Available Parameters, select Discharge (Mean), and for dates select the latest available dates (for the Wabash River at Tippecanoe County, this is October 1, 1923 as shown in Figure 9. For Output format, select Tab-separated. As outlined in the previous section, a tab-separated file can be saved as a text file and then imported into Excel. Right-click anywhere in the window and click Save as…(Figure 10) to save it as a text file.
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Figure 9. Search criteria for the Wabash River. 
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Figure 10. Tab-separated result for the Wabash River at Lafayette, IN. 

Importing flow data into Excel and creating graphs
This tutorial outlines importing flow data as a text file into Excel. In this section, peak streamflow data are used as an example, but the same procedure can be followed to plot daily data.
Launch Excel and click File>Open. Navigate to the text file that was downloaded in the previous section of this tutorial. Next to file name, where it says All Excel Files, open the drop-down menu and select Text files (Figure 11). Navigate to the text file that was downloaded in the previous section, and click Open. You will then be prompted to the Text Import Wizard (Figure 12). Under Choose the file type that best describes your data select Delimited. Under Delimiters, make sure that Tab is selected. Click Finish. 
To plot the data, select the peak streamflow and date columns while holding down the Ctrl key, then click the insert tab and select an appropriate chart type (Figure 13 shows a scatterplot). Add x and y-axis labels by opening the Design tab and selecting Add chart element, or simply clicking the [image: ] icon and selecting Axis Titles. 


Figure 11. Procedure for loading text files into Excel: accessing text files. 


Figure 12. Steps to import a tab-delimited file into Excel.
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Figure 13. Creating a peak streamflow chart. Although a scatterplot is shown here, a bar graph would also be suitable.
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