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October 16, 2014
In this exercise you will use  ArcMap GIS software to map lactase persistence phenotype and genotype frequencies. 
1) Download the Mapping_lactase_data.zip file from the class website.  Unzip/extract this file to your Desktop.

2) Open ArcMap and add data
2.1 Open ArcMap software by clicking Start > All Programs >ArcGIS > ArcMap 10.2.  In the dialog window, choose A Blank map. We want to open a blank map to start.
2.2 Click File > Add Data > Add Data.  In the Add Data dialog window, click  on the connect to folder button: [image: image24.png]R
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 choose the Desktop, Mapping_lactase_data folder to connect to, and click OK.  Now choose the dropdown arrow, and go to the Mapping_lactase_data\Shapefiles subfolder.  Click the World_Countries shapefile, hold control and click the Continents shapefile, and click Add.  The map will now display the world countries and continents  layers on the map Table Of Contents on the left. Experiment with the tools on the Tools toolbar to see what they do to the map:
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(Each tool is explained in Appendix A below)
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Change the symbology of the World_Countries or continents layers by clicking on the symbol square in the Table of Contents 
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Right click the World_Countries layer and choose Properties, and Open Attribute Table.  This is all of the information linked to each country shape on the map.

Right click the World_Countries layer and choose Properties, and the Symbology tab.  Here you can set custom symbology based on one of these attributes.

3) Map the phenotype and genotype locations.
3.1 Open the LP_phenotype_frequencies_YI_April-2012.xls file in Excel.  The LP Phenotype workbook contains the raw data, the  for_gis workbook has been prepared for import into GIS.  To map these locations in ArcMap, choose Data > Add XY Data.  Browse to this excel file and for_gis workbook.  Make sure the X Field is set to LONGITUDE, and the Y Field is set to LATITUDE.  Your Add Data dialog should look like this:  
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Click OK, and OK to the Object-ID message, and a layer will be added to your map named for_gis$ Events.  Right click this layer and choose Data > Export Data.  Specify to export this into your Mapping_lactase_data\Shapefiles folder.  Name it Phenotype.

3.2 Repeat step 3.1, but instead, use the LP_genotype_frequencies_YI_April-2012.xls, and name the resulting shapefile Genotype.  Now you have two layers on the map representing the phenotype and genotype locations.  Compare the locations between the two layers.  How many observations does each have?  What is the spatial distribution of each layer?
4)  Symbolize your data by frequency
Double click the Phenotype layer to open the Layer Properties.  Click the Symbology tab, and choose Quantities on the left, and Proportional Symbols.  For the Value field, choose FREQUENCY_.  Click OK, and now the dots at sample locations will be sized according to the frequency value.  Repeat this for the Genotype layer and the PREDICTED field if you want.
5) Interpolate the phenotype and genotype frequencies.
5.1 Click Customize > Extensions.  Make sure Spatial Analyst is checked, and click Close.  Open ArcToolbox by clicking Geoprocessing > ArcToolbox.  Double click the Spatial Analyst and Interpolation toolboxes.  Double click the IDW tool.  Choose Phenotype as the Input point features, FREQUENCY_  as the Z value field, and leave the rest of the values in this dialog at their defaults.  Click OK, and the tool will run.  The result will be a raster layer showing a surface of high and low phenotype frequencies.

5.2 Repeat the IDW tool with the Genotype layer and PREDICTED field.  Compare the differences in the output surfaces.  One neat way to do this is with the Effects toolbar.  Add this by clicking Customize > Toolbars > Effects.  Set the layer in this toolbar to your genotype Idw output.  Click the Swipe tool: [image: image5.png]


 and then click on the map and drag.  The effect will be to “wipe” the layer you chose off the map, allowing the one beneath to show through.
· To learn more about IDW, open the IDW tool and click  the  Tool Help button and Learn more about how IDW works link. 

· Notice in the Interpolation Toolbox there are other tools.  Try them out, time permitting, and compare the different interpolation methods.  

· To make a quick .jpg or .PDF of your map, click File > Export Map.

· To save out all of the data and maps you created today, click File > Share As > Map Package.  Specify to Save package to file, saving the file on your flash drive.  Or save the file on the Desktop, and email it to yourself.  This will create a .mpk file, that will open in ArcGIS version 10.1 or 10.2, and will include all of the data you’ve assembled in this map.
Apppendix A: The Tools Toolbar 

When the geographic data view is active, you will notice that there are many tools along the main toolbar. These are tools for the geographic data view of ArcMap. Some of the most frequently used tools associated with the geographic data window are listed below. Refer to the online help if you have any questions. 
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Zoom In/Out: Increase/decreases the zoom of an image. It is important to note that using the zoom buttons does not change the scale of the image. It simply changes how it is being displayed on the screen. Hold the mouse pointer over the map display and click once to zoom around a point. Alternatively, click and drag a rectangle defining the area you want to zoom in or out on. 
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Zoom to Fixed Extent: Increases/ Decreases the zoom of an image to a fixed or pre-specified extent. This can be useful when creating maps for display. 
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Panning: Enables you to navigate around the map to observe areas that are not displayed on the screen. 

Alternatively, you can pan the map by dragging the scroll bars. 
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Zoom to Full Extent: Zooms out so that the entire active data will be visible on the screen. 
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Back/Forward Extent: Enables you to move back or forward one display thus enabling you to change to a previous zoom or extent. 
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Select Feature: Enables you to interactively select features from the selectable layers. 

Clear your selection by clicking on this button [image: image12.png]
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Select Elements tool: lets you select, resize and move graphics such as lines, boxes, text, labels, north arrows, scale bars, and pictures drawn on your map. 
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Identify Features: Provides attribute information about selected features. Click on a geographic feature to get its attributes. The features in all visible layers under the pointer will be identified. The Identify Results window will appear automatically when you use this tool. The Identify Results window contains a dropdown list that lets you control precisely which layer(s) you want to identify features from with the Identify tool. You can either choose a particular layer or one of four generic settings: top most layer, visible layers, selectable layers, and all layers. 
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Find: Enables you to perform basic queries on the map to find features with specific attributes. Click the find button on the toolbar. Type the string you want to find in the find text box. Click the layers drop down menu and select the layers you want to search within. Search for the string in all fields, in a specific field, or in the primary display field. The primary display field is the field that contains the name or identifying characteristics of the feature. It is set through layer properties. 
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Measure: Will help you measure distances or areas on your map. As you draw a line with this tool, the length of the line is shown in the status bar. You can draw a line with multiple segments. Click once to start a new segment. Double-click or hit ESC to finish. 
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Hyperlink Tool: Enables you to create a link between a feature or element on a map and an external document. When using the hyperlink tool, the desired links must be defined prior to using this tool. When you click the hyperlink button, any visible features in the map that have hyperlinks defined for them are shown in blue or outlined in blue in the map. Click on a feature to trigger a hyperlink. This tool will be inactive if no hyperlinks have been defined for any of the feature layers in your map. If you want to use hyperlinks they have to be defined before you use this tool (using the [image: image18.jpg]


 tool). When you click this tool, any visible features in the map that have hyperlinks defined for them are shown in blue or outlined in blue in the case of polygons. When you are over a feature for which a hyperlink exists, the cursor will turn into a pointing hand and you will see a popup tip with the name of the target (sometimes it may seem like an eternity before this happens but it will eventually). If more than one hyperlink has been defined for the feature you clicked, a dialog will appear from which you can select the hyperlink you want to launch. (For example: if you open lab1complex.mxd you will find that the Harvard Square and Central Square T stations have hyperlinks). The [image: image19.png]


HTML popup tool can also be used to link to websites. 
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Go to XY: You can use the Go To XY command on the Tools toolbar to navigate to a particular (x,y) location in your map. You can specify the location by entering coordinates in the map units of your map, decimal degrees, or Degrees Minutes Seconds. This may be useful if you are working with data from Google Earth.
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Create Viewer Window: Click this and then drag over an area that you want to view in detail. You will now have a new window with the new location. This is useful if you want to see the map at different scales. 
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