Raster Analysis Part 2
Overview
A.  Objectives.  In the previous exercise, you prepared data for a landfill site suitability analysis.  In this next installment, you will perform the analysis and make a map of the analysis process.

B.  What you will need.  This exercise is a continuation of the tutorial in last quarter’s ArcUser.  This is available at (INSERT URL HERE).  You will need the map document and data that you used in this tutorial.  Alternately, you can download a ready-to-use .mxd from (INSERT URL HERE/part2_83.mxd) and begin working right away.  You will need ArcGIS 8.3 and Spatial Analyst to use this.

C.  Start-up.  Open up the ArcMap document you created in the previous exercise, or the one you downloaded and installed.
II.  Reclassify all the Layers

A.  Overview.  You will reclassify each layer on a scale of 1 to 5, with 5 being most suitable  for a new landfill and 1 being least.  These are subjective rankings; in the real-world of suitability analysis, these factors could be ranked based on many factors including public input, scientific or economic data, and others.  For the purpose of this exercise, the subjective values for most factors have been decided, but you could try changing them to meet your own criteria.  You can also exclude a category from analysis by re-classifying it as NoData.  
You will use different methods to re-classify each Layer, but all will produce the same effect: rating the values of each grid on a scale of 1-5, with 5 being most suitable for a new landfill and 1 being least.
It will be easier to examine the new grid if you change each of the legends to a Graduated Color legend with 5 classifications based on value. Use a different color ramp for each re-class Layer.
B.  Classify the slope Layer explicitly.  This is how all re-classifications begin: you will enter the old values and new values manually.  

1. Spatial Analyst( Reclassify....  Make Slope of Elevation the Input Raster.  

2. Click the Classify… button to enter the classification dialog.

3. Change the Classification Method to Equal Interval, then specify 5 classes.  OK.

4. Change the values as follows (Old Value(New Value)

0 - 1(2; 1 - 2(5; 2 - 5(4; 5 - 12(3; 12 - 30(1; No Data(No Data.

5. This is easiest if you change all of the values in the Old Values column first, then change all of the values in the New Value column.  Important: you must have a space between each value and the dash between them in the Old Value column.

6. A new grid is created.  Change the legend to Classified with 5 classes.

7. If it looks like it should, Right-click on the Layer(Make Permanent… Save it as <YourDirectory>/lf_analysis/d_reclass/slope_r1

8. Notice that very steep areas are unsuitable because of problems associated with excavations on steep slopes.

C.  Reclassify Distance to Open Landfills from a Saved Classification.  The same is true of distance and suitability.  The least suitable sites are those closest to open landfills; however, the next least suitable sites are those farthest away.  This reflects a subjective value: we don’t want landfills right on top of each other, but we don’t want them too far away, as this could cause management and maintenance headaches.  
1. Spatial Analyst ( Reclassify....  Make Distance to landfills the Input Raster.

2. Click Load at the bottom of the box.  Load the file <YourDirectory>/lf_analysis/tables/reclass_distance.  OK.  

3. A new grid is created.  Change the legend to a graduated color with 5 classes.

4. If the new Grid looks like it should, Right-click on the Layer(Make Permanent… as <YourDirectory>/lf_analysis/d_reclass/distance_r1.

D.  Add a reclassification grid for soil drainage. 

1. The soil drainage has already been re-classified for you by the county geologist.  Add the layer <YourDirectory>\lf_analysis\d_reclass\soildrain_r1.

2. Notice this layer prohibits landfills on water and rock by re-reclassifying hem as NoData..

E.  Re-classify stream buffers by Unique Value.

1. Spatial Analyst ( Reclassify.... Make strmbuf the Input Raster.

2. Click the Unique button. (Fig: reclassify.jpg)
3. Accept the default values, except for the NoData.  Change the New Value for NoData to 5.  This is because the areas more than 4km away from a stream are the most suitable for landfills, while areas close to streams are less suitable.

4. OK.  A new grid is created.  Change the legend to Classified with 5 classes   

5. If the new Grid looks like it should, Right-click on the Layer(Make Permanent…<YourDirectory>/lf_analysis/d_reclass /buffers_r1.

F. Re-classify land cover with your own classification
1. You will determine the classification for the final suitability factor, land cover class.  Remember that you will be actually re-classifying the value, which is an arbitrary number assigned to the more meaningful s_value.

2. Make the coverclass layer visible in your TOC; move it to the top or turn off layers above it so you can see it.

3. Use this table to write out your classification scheme before entering it in ArcMap.  Consider the cultural or financial value of the existing land type, the expense of altering the land type, and the relative abundance or scarcity of the land type (the count field).  

	Old Value
	New Value
	S_VALUE
	COUNT
	Reason

	1
	
	Deciduous/Mixed Forest
	3739
	

	2
	
	Coniferous Forest
	11904
	

	3
	
	Cropland
	2974
	

	4
	
	Grassland
	4880
	

	5
	
	Desert Shrub and Savanna
	2157
	

	6
	
	Water
	27
	

	7
	
	Alpine, Tundra, Barren
	169
	


4. Spatial Analyst ( Reclassify.... Make coverclass the Input Raster.

5. Click the Unique button.

6. Enter your classification above and click OK.

9. A new grid is created.  Change the legend to a grad color with 5 classes.

10. If the new Grid looks like it should, Layer(Make Permanent… as <YourDirectory>/lf_analysis/d_reclass/cover_r1

III.  Run the model  Before starting, make a new text file in <YourDirectory>/lf_analysis called landfillmodel.txt

A. Run an arithmetic model.  In this type of model, each of the grids has equal weight in the decision-making process. 

1. Spatial Analyst ( Raster Calculator

2. On the left is a list of all the grids in your Data Frame.  The box is too narrow to show the complete name, so you’ll need to scroll to see the entire list of grids and their full names.

3. Double-click on the grid names and the operators to build the following statement [reclass of coverclass] + [reclass of sl_dist] + [Reclass of Slope of elevation] + [Reclass of soildrain] + [reclass of strmbuff].  Just like in the query builder, exact syntax is critical.  Spacing, parentheses and operators must be the same.  

4. Copy this text and paste it into the text file.  Annotate this with “First arithmetic model”. 

5. Click Evaluate.  A new temporary grid will be created. Notice that the range of values is between 7 and 25.  

6. Change the symbology to Classified with a single class for each value.
7. If the new temporary Grid looks like it should, save your data set as model_a25. 
8. In the text file, write some information about this model: what data went into it, purpose of the analysis, cell size and units, extent (Gallatin Co. Montana), when you ran it, and what organization you did it for.  

C: Optional: Re-run the model using weighted values.  In the real world, certain features are more relevant than others in a suitability model.  Next, try running a model in which slope and soils have the most influence.

1. The syntax will be slightly different than the arithmetic model.  Each grid will have a decimal weight attached to it; the total of the decimals must add up to 1.  Note that there are extra parentheses.  You can use these weights, or use weights of your own design.

2. (( [Reclass of soildrain]*0.3) +( [Reclass of Slope…] * 0.3) + ([Reclass of Strmbuff]*0.2) +( [Reclass of coverclass]*0.1) + Reclass of Distance to Landfills]*0.1))*5  ( We are multiplying by 5 because that is the total number of factors in the equation

9. Copy this text and paste it into the text file.  Annotate this with something like: “First weighted model”.  

3. Click Evaluate. If the new temporary Grid looks like it should, save your data set as model_w25.   

III.  Make an Analysis Process Map

A.  Overview:  The purpose of this process map is to show the factors that were involved in the analysis.  Make sure you save often during the layout process, since layout elements are only stored in the .mxd  (Fig: processmap.jpg)
B.  Make each reclass layer its own data frame:
1. You currently have a single Data Frame: Suitability Analysis.  This data frame contains the reclassification grids plus the final analysis grid.  We want to present all of the grids side-by-side on a single map sheet.  In order to do this, we will make a new data frame for each layer. 

2. Insert(Data Frame.  A new data frame is created at the bottom of the TOC. Rename it “Landcover Reclass”

3. Right-click the  Reclass of coverclass layer and drag it into your new data frame.

4. Right-click on it(Paste Layer

5. Right-click on the new data frame(Properties(Source.  Notice that the coordinate system has already been defined by the layer’s coordinate system. 

6. Repeat this process until each reclass layer and your final analysis grid(s) are each in their own data frame.  You should have six data frames: 5 each with a single re-class layer, and the original Suitability Analysis Data Frame.

7. Save now.

C.  Arrange a layout map to show these factors and the final reclass.

1. View(Layout view.

2. You now are switching from map space to paper space.  Notice that another toolbar appears. [image: image1.png]Fle Edt View Insert Selection Tooks Window Help
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 This is the layout toolbar.  It has many of the same zoom and pan tools as the standard toolbar, but these are for getting around in paper space.  As you make your map, it is important to keep track of which toolbar is which. The layout toolbar only moves you around the page.  
3. In the layout, notice that the data frames are all stacked on top of each other.  We need to clean this up.

4. Using the layout toolbar, zoom out several times until there is some white space around your map sheet.

5. In the table of contents, Right-click on the Final Proposal Data Frame(Activate.

6. It becomes active in the layout, as indicated by the blue dashed line and handles on it.

7. Use the select elements pointer on the standard toolbar (the black arrowhead) to grab this data frame and move it off the page.  Right-click (Properties ( Size and position tab.  Change the size to 3 inches high and 2 inches wide.  Close the properties tab.

8. On the main toolbar, change the scale to 3,000,000.

9. Now all of the other data frames are jumbled up as well.  Repeat this procedure (activate the data frame in the TOC, then move it away from the others) arrange each of the six other data frames neatly on the page.  The order isn’t important except that the final suitability should be in the upper left: even though it was made last, you want to show it first. 

10. Arrange these so that the maps themselves take up most of the space on the page.  

11. Each data frame  should now be the same scale, and same size.

D.  Make a presentable map

Now that you have arranged the data frames, you need to make it look presentable.
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For each data frame, include a legend by making the data frame active and then Insert(Legend.  The legends should be very simple, as shown here, since they are going to be small and repetitious. 

2. You can modify the labels by double-clicking on the layer in the TOC, clicking the symbology tab and then  Editing the labels.

3. You can also change the legend by Right-clicking (Properties.  

4. Include a title for each data frame: Insert(Text.  After you type in the name of the data frame, move it above the data frame with the pointer tool.  You can change the font and size by double-clicking the text and then clicking the Change Symbol button.

5. Finally, add these elements to the map: 

a. A title like “Landfill Analysis Suitability Factors.”

b. A scale bar.  You should only need one, since all of the data frames are the same scale.

c. A north arrow.

d. Your name and the date the map was printed.

6. Save your map now, then print it.

7. Once you have printed your maps, close your map doc and save your changes.







