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Flood Hazards Unit 1: Downloading and Plotting Data from FEMA
[bookmark: _GoBack]Diana Krupnik (UNAVCO), Venkatesh Merwade (Purdue University), and Jim McNamara (Boise State University).
This tutorial will explain the steps needed to download mapping products from FEMA, and how to display the data in ArcMap and Google Earth. The tutorial is prepared for getting data for Tippecanoe County, but the instructions can be used to get data for any other county in the U.S.
Downloading flood map shapefiles from FEMA
Shapefiles for delineating flood risk areas can be downloaded from FEMA. Type https://msc.fema.gov/portal/advanceSearch into your browser. Input search criteria: state, county, community. In this example, we will search for Tippecanoe County in Indiana. The drop-down menus below State can be opened, and you can start typing the first few letters of the state to select. For State, select Indiana, for County, select Tippecanoe County, and for Community, select Tippecanoe County, all Jurisdictions, as shown in Figure 1. 
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Figure 1. FEMA Flood Map Search criteria input. Once a state is selected, Jurisdiction Name and Product ID are greyed out, so it is not possible to add inputs. However, if the Jurisdiction Name, FEMA ID, or Product ID are known, these can be input directly.

In the search results, you will likely get effective products, preliminary products, pending products, historic products, and flood risk products (Figure 2). Expand the Effective products folder, click on NFHL Data-County, and click the link next to Download NFHL_18157C, which is the most recent study effective date. 
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Figure 2. Search Results for all jurisdictions of Tippecanoe County, effective products are expanded. National Flood Hazard Layer (NFHL) data can be downloaded for the entire state or just for a single county. Data for the entire state would have a larger file size and would be given as a file Geodatabase (.gdb extension)

This will be downloaded as a zip file. Right-click the file and select 7-Zip, select Extract files… select the folder to extract to and click OK (Figure 3). Note: unzipping the file can be done with 7-zip or any other application for unzipping files (WinRAR is another example). Make sure that you extract the files into a separate folder, because shapefiles include many other file types that are associated with them. Do not delete any of these files, as they are all necessary for the shapefile to be plotted in ArcMap. For example, the Tippecanoe datasets contains 69 files, and there are 16 shapefiles and 4 tables (Figure 4). 
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Figure 3. Screenshot that shows how to unzip the FEMA shapefile download using 7-zip. Other software packages can be used to do this, such as WinRAR.

When viewing this dataset in ArcMap, the S_Fld_Haz_Ar file has floodplain risk zones delineated. ZONE_SUBTY is the field which describes the flood risk designation (Figures 4 and 5). Unfortunately, the 1 percent annual chance of flood class is left blank in some files, most likely because these datasets are considered preliminary. More details for how to plot the data in ArcMap are outlined in the Basic ArcMap tutorial.
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Figure 4. Screenshot of the dialog that is shown when adding data to ArcMap. More details are discussed in the Basic ArcMap instructions tutorial. The S_FLD_HAZ_AR.shp shows flood hazard areas.


Figure 5. Attribute table of the S_FLD_HAZ_AR polygon shapefile. The ZONE_SUBTY field contains flood hazard designations such as 0.2 percent annual chance, area of minimal flood hazard, area with reduced flood hazard due to levee, and floodway. Areas with 1 percent annual chance flood hazard are blank, perhaps because these datasets are preliminary.
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Figure 6. Symbology editor window of the S_FLD_HAZ_AR polygon shapefile. The ZONE_SUBTY field contains flood hazard designations such as 0.2 percent annual chance, area of minimal flood hazard, area with reduced flood hazard due to levee, and floodway. Areas with 1 percent annual chance flood hazard are blank, perhaps because these datasets are preliminary.


Viewing FEMA maps in ArcGIS Online
FEMA’s NFHL data could also be viewed in an ArcGIS online viewer (http://fema.maps.arcgis.com/home/webmap/viewer.html?webmap=cbe088e7c8704464aa0fc34eb99e7f30). Zoom in to the area south of the Great Lakes region (Figure 7). In the Search bar, type Tippecanoe County, IN, USA. The map zooms in to the extent of the county (Figure 8). The layers which are displayed may be adjusted by clicking the Show Contents of Map ([image: ]). If an error appears which says that basemap imagery cannot be added to the map, click OK. Under Contents, expand the NFHL layer (Figure 9). Click on Flood Hazard Zones to expand the layer and see the symbology. It may be beneficial to turn off all other layers to increase drawing speed and to improve clarity of the map. 
[image: ]
Figure 7. FEMA NFHL availability in ArcGIS Online.


Figure 8. Zoomed in view of Tippecanoe County. The search bar where a location can be entered is outlined in black. The black arrow shows the Content tab, which can be used to view the table of contents of the map.
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Figure 9. Table of contents of the FEMA ArcGIS Online map. The black arrow shows the button to expand the NFHL layer. The image on the left-hand side shows the Flood Hazard Zones layer (blue arrow). At first, the Flood Hazard Zones layer will be greyed out, because it does not become visible until the map is zoomed in. Zoom in to the county until you see the layers displayed in black print in the table of contents. When you click the Show Legend icon, the legend appears as shown in the leftmost image outlined in black.

Viewing FEMA maps in Google Earth Pro
NFHL can be viewed in Google Earth Pro: https://hazards.fema.gov/femaportal/wps/portal/NFHLWMSkmzdownload at this link: FEMA NFHL v3.1 kmz. Detailed instructions for the FEMA NFHL Google Earth application can be found at https://www.fema.gov/media-library-data/1505413183832-673d81b8d9fb869eb7fa007dc9ca0857/nfhl_kmz_user_guide.pdf. FEMA Google Earth layers are only visible at certain eye altitudes. For example, Flood Hazard Zones are only visible below 27000 ft .altitude. Zoom to the desired location and turn on layers of NFHL which are of interest (such as the Flood Hazard Zones). Under the NFHL Help Information layer, Quick Start Instructions may be useful when first navigating the system. The Legend layer can help with interpretation of different flood risk zones. Figure 10 shows the Flood Hazard layer at an eye altitude of 9938 ft. for example.
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Figure 10: Screenshot of the NFHL layer shown at an eye altitude of 9938 ft in Google Earth Pro.
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