Geographic Information Systems (GIS) workshop for Transnational Historical Sociology Students Session 2 – Using QGIS to man and analyze the Syrian diaspora.
Center for Geographic Analysis, Harvard University |  October 28, 2019
The objectives of this exercise are to 1) Use freely available data to visualize Syrian refugee destinations over time, and 2) Calculate the distance from Syrian cities to the Turkish border.  The exercise will use QGIS software and freely available data from the UN Refugee Agency (UNHCR).
UNHCR data on refugees, asylum seekers, and other displaced persons can be downloaded from their population statistics website: http://popstats.unhcr.org/en/persons_of_concern 
Data for 2010 – 2018 with Syria as the country of Origin was downloaded in .csv format:
[image: ]
Data was downloaded for  raw .csv file was filtered and edited into Syria_origin_2010-2018.xls
1. Copy the downloaded “unhcr_popstats_export_persons_of_concern_2019_10_28_133211.csv” file and “S.xlsx” file into your GIS_Workshop folder.  Open these in Excel to inspect their content and format.
2. Open QGIS and add the ne_10m_admin_0_countries shapefile to the map from the Browser panel.
3. Add the “S.xlsx” file to the map as well, specifying to open the “D” workbook. Even though this is not a spatial data file, QGIS will still read it in as a table.
4. Join the refugee data table to the country boundaries by double clicking the ne_10m_admin_0_countries layer to open it’s Layer Properties.  Click on the Joins tab and click the green plus button at the bottom to add a join.  Specify “S D” as the Join Layer, Destination as the Join field, and SOVEREIGHT as the Target field.  Your window should look like the one below:
[image: ]  
Click OK to run the Join, and then OK to close Layer Properties.  Open the ne_10m_admin_0_countries layer, and you’ll see all of the refugee data appended to the end of the table.

5. Symbolize your map by 2010 refugee counts.  Double click your ne_10m_admin_0_countries layer to open it’s Layer Properties.  In the Symbology tab, click Single symbol at the top and change it to Graduated.  For Column, choose the Refugees_2010 field.  Click the Classify button at the bottom, and the Refugee 2010 data will be classified into 5 classes, each displaying with a different shade of the chosen color.  Click Apply to see the change on the map.  
6. Convert the refugee countries to points for graduated symbol display.  Shading the refugee destination country areas shows the different amounts, however a more common method of showing total population differences is using graduated symbols, where the size of the dot corresponds to the amount being displayed.  To do this symbology, the country polygons need to be converted to points.  Click the in the Layers panel to activate it.  Using the Select Features tool [image: ] and while pressing down Shift, click on Egypt, Turkey, Iraq, Jordan, and Lebanon.  They will turn yellow when selected.  Click Processing and Toolbox to open this panel.  Type in “centroid” in the search window.  Double click the Centroids tool.  Specify the ne_10m_admin_0_countries layer as the Input, check the box next to the Selected features only button, and click Run.  This will create a layer named Centroids, that contains a dot at the center of each selected country.  The Centroids layer also includes all attributes from the ne_10m_admin_0_countries layer.
7. Symbolize your Centroid_refugee_counts data using graduated symbols.  Double click Centroid_refugee_counts layer and chose the Symbology pane.  Click Single Symbol at the top and change to Graduated.  Choose “S D_R_2010” as the Column.  Change the Method from Color to Size, and the size range from 3 to 20.   Change the Mode from Equal Interval to Quantile.  Click the Classify button.  Your screen should look like the one below:
[image: ] 
Click Apply and OK.  Now the dots in each country will be sized according to 2010 refugee population.  Change the name of your Centroids layer to “2010 Refugees”

8. Display the proportion of refugees to those seeking asylum.  QGIS can display pie charts showing the quantities of two or more attributes.  To do this, double click your 2010 Refugees layer and go to the Diagrams tab.  Where it says Histogram at the top, and choose Pie chart.  Click Attributes.  Scroll down the attribute list and click the “S D_R_2010” attribute and click the green plus button.  Next choose the “S D_A_2010” attribute and click the green plus button. Click Apply and OK.  Now each country will display a pie chart showing the proportion of refugee vs. asylum seekers.
9. Symbolize the Centroids with 2011 refugee data using a proportional symbol.  Right click your 2010 Refugees layer and choose Duplicate Layer.  Rename the duplicated layer “2011 Refugees”.  Double click the layer, and in the Symbology pane change the Column to S D_R_2011.  Click Apply and OK.  Now you have a layer displaying 2011 refugee data.  Note that it is using the same data classification scheme as the 2010 layer.  Your instructor will elaborate on this.  Save your map, so none of your changes are lost!

Now you have the data and skills to make a Syrian refugee map for each year, 2010 – 2018.  You could export an image of each year’s map, and animate this in Power Point, Photoshop, or with an online tool like https://ezgif.com/maker.
Calculate distances from Syrian cities to the Turkish border.
10. Start a new map in QGIS, and add the ne_10m_populated_places and ne_10m_admin_0_boundary_lines_land shapefiles to the map.
11. [image: ]Filter out just Syrian Cities.  Right click your ne_10m_populated_places layer and Open the attribute table.  In the table, click the  Select Features by Value button: 


Expand Fields and Values, double click the SOV0NAME file, and click the All Unique button.  Click the “=” sign on the left, and then double click ‘Syria’.  Your expression should look like the one below:
[image: ]
This will select the 21 Syrian cities in the dataset.  Right click the ne_10m_populated_places layer and choose Export > Save Features As.  Save as an ESRI Shapefile, and name it “Syrian_cities”.  Make sure to check the Save only selected features option.  Click OK to run the export.
12. Filter out the Turkish/Syrian border.  Click on the ne_10m_admin_0_boundary_lines_land in the Layers panel to make it active.  Using the select tool: [image: ] draw a small box around the line representing the Turkey/Syria border.  Export this to a new shapefile named Turkey_Syria_border.
13. Extract the vertices of the Turkey_Syria_border.  In the Processing Toolbox, search for vertex. Double click the Extract vertices tool.  Choose the Turkey_Syria_border layer and click Run.  This will create a point layer, with points at each of the vertices from the Turkey Syria border.
14. Calculate the distance from each city to the border.  In the Processing toolbox, search for “distance”.  Double click the Distance to Nearest Hub (Points).  Choose Syrian_Cities as the input, and the Vertices as the Destination hubs layer.  Choose Meters as the measurement unit.  Your screen should look like the one below. Click Run, and the resulting “Hub” layer will contain a field called HubDist which contains the distance to the nearest border vertex, in meters. 
[image: ]
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