Lab 2 – Introduction to Quantum GIS (QGIS)

You are going to make a land ownership map of New Mexico.  

It is possible to have multiple versions of QGIS loaded on your machine.  We will be working with the latest stable release – version 1.7 ‘Wroclaw’.  It's actually version 1.7 but it's listed as 1.8 in the Start menu.  Go to the Start menu  All Programs  OSGeo4W  Quantum GIS (1.8.0).

PART 1 – LOADING DATA and COORDINATE SYSTEMS

1. We'll start with adding raster data and load a New Mexico shaded relief layer:

Click on the Add a Raster Layer button
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2. The Open a GDAL Supported Raster Data Source dialog.  Remember GDAL is an Open Source project with tools for reading and writing raster data.  GDAL is one component of the QGIS Open Source stack.  Navigate to the Lab 2 folder.  Click the drop down next to Files of Type: and examine how many different formats QGIS can read via GDAL.  

Can QGIS read ArcInfo Grids?____________

Set the filter GeoTiff (*.tf *.tiff *.TIF *.TIFF) and select the nm_relief_bw.tif file.  It will be added to the Table of Contents.
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3. Once you have the layer loaded, take a look at the map navigation toolbar.
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From left to right, the tools are:

1. Pan - pan the map by dragging the mouse

2. Zoom In - zoom in by dragging the mouse or clicking

3. Zoom Out - zoom out by dragging the mouse or clicking

4. Zoom to Native Pixel Resolution

5. Zoom to Full Extents - zoom to the full extent of all layers

6. Zoom to Selection - zoom to the extent of the selected features

7. Zoom to Layer - zoom to the extent of the active layer

8. Zoom to Last Extent - zoom to the previous extent

9. Zoom to Forward Extent – zoom to the next extent

10. Refresh Map - redraw the map

4. Zoom into an area to get a closer look at the dataset.  Feel free to experiment with the other map navigation tools.

5. Save your map document.  You can either go to File  Save Project or hit the Save Project button on the File toolbar.  Save it as NM_land_ownership  QGIS projects are saved as *.qgs files just as ArcMap documents are saved as *.mxd’s.

6. Take a screen shot of QGIS zoomed out to the full extent.

7. Now you’ll add a vector layer.  

Click on the Add a Vector Layer button:
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8. The Add vector layer dialog lets you choose from data sets based on: Files, Directory, Database or Protocol.  Can you think of what a directory based vector dataset might be?  You will leave it on File.  Under Source click the Browse button.  The Open an OGR Supported Vector Layer window opens.  Remember that OGR is an Open Source library for reading and writing vector datasets.  Click the drop down next to Files of type: and peruse the different types you can open.  

Can you add data from an ESRI Personal Geodatabase to QGIS?___________

Can you add KML to QGIS?_______________

Set the filter to [OGR] ESRI Shapefiles (*.shp *.SHP), browse to the Lab  folder and select the fe_2007_35_county.shp file.  This is a New Mexico counties shapefile from RGIS.

[image: image5.png]& Add vector layer

‘Source type
® Fie ) Directory. Database Protocol
Encoding | System =

Source.

Dataset [5_2096\.abs\Kurti 2b2 Intro_QGIS fe_2007_35_countyshp.

Open Cancel Help.





9. The layer is added to the Table of Contents above the shaded relief layer.  Can you see the data?  Right click on the fe_2007_35_county layer and choose Zoom to layer extent.  Examine the coordinates at the bottom of the map window.  What do those look like? Now using the Navigation toolbar go back to the previous extent.  It appears that our two datasets are in two different spatial reference systems.  Not to worry, we can remedy this.  

10. Right click on the shaded relief layer and open its Properties.  Click the General tab on at the top of the Layer Properties window.  The Coordinate reference system box shows you the SRS for this dataset.  This is one known area that QGIS still needs development on.  If a dataset does not have an SRS defined, QGIS defaults to the Geographic Coordinate System (GCS).  If you look at the coordinates of your cursor while hovering over the shaded relief you’ll notice they don’t look like latitude and longitude coordinates.  This dataset is in UTM, Zone 13, NAD 83.  You need to define this now.  Click on the Specify button to open the Coordinate Reference System Selector.   You can find a coordinate system by entering its name or EPSG code or by browsing to it.  Since we aren’t yet familiar with EPSG codes and don’t know what QGIS may call this SRS we will browse for it. In the upper box expand the Projected Coordinate System definitions.
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11. Scroll down to the bottom and find Universal Transverse Mercator (UTM) and expand that.
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12. Now scroll part way down until you find the NAD83 UTM definitions and select zone 13.  [image: image8.png]# Coordinate Reference System Selector
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13. The text box below will display the Well Known Text (WKT) version of this SRS.  
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14. Click OK.  Now the Layer Properties has the correct Coordinate reference system for our dataset.
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15. Take a screen shot of the Raster Layer Properties window with the correct Coordinate reference system displayed.

16. Now go to the Properties of the county boundaries layer.  Again go to the General tab.  This dataset is in GCS and has a prj file which QGIS can read.  QGIS has the correct SRS definition for this datasets.  So why won’t the datasets align properly?  From visiting the QGIS website you know QGIS can project on the fly. Close the properties window.

17. We have one more step.  Click on the Settings menu and choose Project Properties.  
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18. Select the Coordinate Reference System (CRS) tab.  Select Enable ‘on the fly’ CRS transformation.  QGIS does let you to project data on the fly but you have to enable it.  Just like setting the SRS (Spatial Reference System) for a Data Frame in ArcMap, here we have to define the CRS (Coordinate Reference System) we want our map to be in.  We’ll set our map to UTM, zone 13, NAD 83.  QGIS will remember recently used CRS’s and store the most recent 4 on the bottom as favorites.  If UTM is there just click it.  If not you’ll go through the same process you did for defining the CRS for the shaded relief layer.  Browse to it.  Make sure it reads like the example below and click OK.
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19. Phew!!!  Now we have both layers defined and the counties being projected on the fly into UTM.

PART II – SYMBOLOGY & FEATURE LABELING

1. Now we’ll do some symbology work with the counties layer. 

2. First you’ll take a look at the attribute table for the counties layer.  Right click on the layer and choose Open attribute table.  What field can you use to label counties by name?

3. Take a screen shot of the attribute table here.

4. Open the Properties of the counties layer.  On the General tab change the Display name to Counties. Now click on the Style tab.  Like ArcMap, QGIS defaults to a single symbol but lets you also use unique values etc.  Instead of a solid fill we will use just an outline for Counties against the shaded relief.  Hit the dropdown for Fill Options and change it to None.
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Change the Outline options to match below.  Make the width 0.36 and click OK.
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5. Take a screen shot of the QGIS with the newly symbolized county boundaries.

6. Now add the surface land ownership data (NM_surface_own.shp).  Use the Add vector layer button.  The data will be in your Lab 2 folder.  

7. Take a look at the attribute table for the  surface land ownership layer.  Right click on the layer and choose Open attribute table.  What field can you use to symbolize the data by owner?

8. Right click on the nm_surface_own layer and open its Properties.  Click on the General tab.  What is listed for the CRS?

Is this dataset being projected on the fly?

9. Change the Display name to Land ownership.  

10. This is  large  polygon layer.  While you have the General tab open click on the Create Spatial Index, this will help render it faster. Click Apply.

11. Change to the Style tab.  You will symbolize this by the ownership attribute.  Change the Legend type to Unique value.
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The Classification field will be ‘own’.  With that set, click Classify and a different symbol is chosen for each unique value in the own field.
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12. Now you’ll set a different color for each land ownership class.  There are standard colors that the BLM uses for land ownership and we’ll use those.  In QGIS you can set colors for each class by selecting that symbol patch and clicking on the corresponding color under Fill options to the right.  From the Select Color dialog you can select a predefined color, use the color slider, or input a color using Red, Green, and Blue color values (RGB) or Hue, Saturation and Value (HSV) settings.  We will use a combination of predefined colors and RGB values.  Use the table (Table 1) to set the color for each land ownership class.  NOTE: While setting the color for each class also set the Outline option to None. 
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	BLM
	255 – 235 - 175

	BOR
	Red

	DOA
	Yellow

	DOD
	255 – 190 - 190

	DOE
	255 – 214 - 198

	FS
	Light green

	FWS
	Dark green

	I
	255 – 167 - 127

	NPS
	Purple

	P
	White

	S
	Light blue

	SGF
	Slightly darker blue

	SP
	Even darker blue

	OFA
	215 – 215 - 158


Table 1: Land ownership colors

You can select the default symbol and hit Delete classes to remove that.

When finished Click OK.

13. Make sure the Counties layer is moved above the land ownership layer in the TOC.

14. Take a screen shot and insert it here:

15. Now you’ll label the counties.  Open the Properties for the Counties layer.  Go to the Labels tab.  Click Display Labels.  Set the Field containing label to Name.  

16. Click the Font button. Make the Font Arial Bold size 9 with default Placement.  
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Click OK
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Click OK.

17. As a final touch you’ll make the land ownership layer semi-transparent so that the relief can be seen through it.  Go to the Properties of the land ownership layer.  Go to the Style tab.  Slide the Transparency slider to 40%.  Click OK.

PART III – MAP PRODUCTION – THE QGIS PRINT COMPOSER

1. Now you’ll create a map layout.  Go to the File menu  Composer manager. Click Add.
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Select Composer 1 and click Rename.  Name the Composition ‘NM Land Ownership’.  Click OK, Show and then Close.

Your Composer will open.  Opening the print composer provides you with a blank canvas to which you can add the current QGIS map canvas, legend, scalebar, images, basic shapes, arrows and text (called labels by QGIS).

The General tab (to the right) allows you to set paper size, orientation, the print quality for the output file in dpi and to activate snapping to a grid of a defined resolution.  Change the paper Size to ANSI A (Letter; 8.5x11 inches).  Make the Quality 150 dpi.


To add your QGIS map to the canvas, click on the Add new map button in the print composer toolbar and drag a rectangle on the composer canvas with the left mouse button where you want the map element to go.

On the Item tab   Extents you can set properties for canvas elements.  Click the button to Set to map canvas extent. 
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2. Click on the Add new label button to add a title.  Any kind of text on the map is called a label in the QGIS environment.  Click where you want the title to go.  A text block is created with 'Quantum GIS' as the default text.  On the Item tab  Label change the text to ‘New Mexico Land Ownership’.  Click the Font button and make the font Times New Roman, size 28 bold.  Make the Horizontal Alignment = Center.  You'll have to resize the text block to accommodate the new font size.  Place it where you'd like your title to go.

3. Now add a scalebar, a legend and credit text (your name, data sources, and the date).  There are buttons for adding a scale bars and legends.  
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NOTE: The only way to change units of your scalebar is to put a conversion factor into the Map units per bar unit box.  To convert meters to miles enter 1609.34.  Then adjust your segment size to be a multiple of 1609.34 to put it on even miles.
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4. The credit text will be another label.  The data comes from the New Mexico BLM.

5. TIP: There are buttons on the far right hand side for grouping/ungrouping elements, for bringing items to the front and for aligning items.
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6. TIP: Each element can be customized by selecting the element on the canvas, then clicking the Item tab to the right and making tweaks to the item.  NOTE: You can remove the frame around an element by selecting it and going to the Item tab  General options and unclicking Show Frame.

7. For the legend you can replace the codes with English versions of the ownership classes.  This is useful for the land ownership layer.  Instead of reading FS (for Forest Service) you can make it read Forest Service.  Select the Legend and click on the Item tab  Legend Items.  Select a symbol and click on Edit [image: image26.png]


.  Change land ownership code to its English description.
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BLM - BLM

BOR - Bureau of Reclamation

DOA - Dept of Agriculture 

DOD - Dept of Defense

DOE - Dept of Energy

FS - Forest Service

FWS - Fish and Wildlife Service

I - Tribal

NPS - Park Service

OFA- Valles Caldera National Preserve

P - Private

S - State

SGF - Game and Fish 

SP - State Park

8. The ^ and v buttons will move the order of the legend between layers or within a layer.  So for instance, you could move the Private to the bottom of the list. 

9. You can select a layer and remove it by clicking the Minus button.  Not all layers need to appear in the legend.  Remove the nm_relief_color layer from the legend.

10. When you have completed your map go to the File menu and choose Export as Image.  Insert your final map image here.
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