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Flood Hazards Module Unit 5: Mapping the impact of 100 and 500 year floods student exercise
Venkatesh Merwade (Purdue University) and Jim McNamara (Boise State University) 
Unit 5 serves as the summative assessment for the entire flood hazard module. It involves getting streamflow data, computing design flows and converting these design flows to flood hazard maps. The objective of this exercise is to test students’ ability to successfully perform flood frequency analysis and run hydraulic simulations to map flood inundation extents corresponding to different return periods.
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You will be assigned one reach for which you will get the streamflow data, perform flood frequency analysis using extreme value distribution to get design flows corresponding to 100- and 500-year return periods, and then translate these flows to flood inundation extents.
Obtaining Streamflow Data
Depending on the reach assigned to you, obtain and plot the annual maximum series. The USGS streamflow gauging station numbers corresponding to each reach are provided in Table 1. 
Table 1.
	Reach Name
	USGS Station Number

	Tippecanoe River, Indiana
	03331753

	St. Joseph River, Indiana
	04101000

	East Fork White River, Indiana
	03371500

	Brazos River, Indiana
	08114000



Flood Frequency analysis 
Using the return period (T), sample mean and standard deviation for the data series, perform flood frequency analysis (drawing on what you learned from Unit 2) using EV1 or LP3 distribution to compute the flow (in cfs) for 100 and 500 year return periods.
Hydraulic Modeling and Flood Inundation Mapping
Using the design flows obtained through flood frequency analysis, run the HEC-RAS model (provided to you) to create the flood inundation extent in RAS Mapper corresponding to each flow event. Get the inundation area associated with each flow. The files provided to you for each study reach contains the HEC-RAS project with geometry and terrain only. You will have to use the procedure from Unit 4 to create the steady flow information including boundary condition, run the simulation and then get the inundation depth and extent.
Report
Assume that the city surrounding the river reach is expecting new development which may increase the runoff to this stream. With the growing risk for increased frequency of high intensity storms in the future due to climate change, and increased flows due to urbanization, the current flood risk management corresponding to the design flow of 100 year may be inadequate. Assuming the 500-year flow may become the new norm, you will write a report on about the change from 100 year to 500 year, and the corresponding changes in inundation area. Considering the increase, write some recommendations on what the city can do to reduce the flow to the stream by taking innovative measures in new land development projects, including additional measures for water storage and harvesting at the community level.  The report should conform to the following format:
Abstract/executive summary [up to 100 words]: Write a summary of what is in the report including the problem, methodology, findings and recommendations. 

Introduction [up to 200 words or quarter page]: Describe the problem you are addressing in this report and its significance. You want to make a case for your study in the Introduction section. Use the name of the reach to find the area or the city to which you will submit the report. You will not discuss any findings or results in the Introduction section. Do some online research to get more information about the area that you are trying to simulate to give its background information. 

Methodology [2-3 pages including figures and tables]: Your methodology section will have three sub-sections:
· Study area/reach: In this section you will write some basic information about the reach including its figure, location, length, slope and the USGS gaging station number. 
· Flood Frequency analysis: In this section, you will describe your flood frequency analysis including the method used for performing the analysis, a plot of annual maximum series, and the mean and standard deviation of the annual streamflow data. 
· Hydraulic Modeling: In this section, you will describe the model used, including the average values of Manning’s n for the main channel and banks, number of cross-sections and whether the model is run in steady or unsteady state. You will also mention the boundary conditions used in the model.
Results [1.5 – 2 pages]: In this section, you will present the design flows from the flood frequency analysis in tabular form and the results from hydraulic simulations in the form of average water surface elevations, inundation extents (top water width) and inundation maps for the three design flows. You will also report the inundation area corresponding to each design flow in tabular form. 
Recommendations [up to 0.5 page]: In this section you will provide some recommendations for the city to reduce the flow to the stream by taking innovative measures in new land development projects, including additional measures for water storage and harvesting at the community level.  
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