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Exercise #5 — Neighborhood Operations 

GIS Modeling, GEOG 3110, University of Denver
Team Members _____<enter names >_____       

Date _____<enter date>______

Neighborhood characterization, often termed “roving windows,” generates new map values as a function of the values within the vicinity of a location on an existing map.  These operations include…
INTERPOLATE -- Creates a continuous surface from point data (IDW or Nearest neighbor) 
ORIENT -- Creates a map indicating aspect along a continuous surface 

PROFILE -- Creates a map indicating the cross-sectional profile along a surface 
SCAN -- Creates a map summarizing the values that occur within the vicinity of each cell  
SLOPE -- Creates a map indicating the slope (1st derivative) along a continuous surface  

Discussion and hands-on experience with spatial interpolation is reserved until later.  The following exercises all use the Tutor25.rgs database.
Part 1 – Calculating Slope and Aspect Maps

Calculating Slope Maps 

Access MapCalc using the Tutor25 database
View( More Windows…, select Elevation (or click on the Binocular button)
…and capture the terrain surface in 2-D and 3-D displays.  

Use the Slope command under the “Neighbors” menu button, to create and capture 2D display maps you create of Slope_fitted, Slope_max, Slope_min and Slope_avg by using the appropriate option button.  

Capture a copy of the Shading Manager’s summary table including the Statistics tab selected for each of the Slope_xxx displays.  Be sure to use the same Mode, Number of ranges and color pallet.  
Useful tips: 1) you can use the “User Defined Ranges” mode (Shading Manager( Calculations tab( “Calculation Mode for ranges”(  “User Defined Ranges”) to set your own interval breaks, 2) use the Shading Manager( Templates tab to save the display setting then recall it and apply to another map.  This will force the displays to have the same legend and color ramps to aid in visual comparison.
Under each of the four Map/Table figure sets, briefly discuss the slope calculation procedure (how the slope algorithm works) and the “general differences” you see (visual assessment of the map displays) compared to the other three maps.  

Question 1.  Capture, embed, clearly label and discuss each Slope_xxx map surface and summary table.  Use the table below to organize your screen grabs and then briefly discuss how the “fitted” slope algorithm works. 
	Slope_fitted map surface
	Slope_fitted draped over Elevation

	Shading Manager Summary Table for Slope_fitted map surface

	Figure 1-1. Results of calculating “fitted” slope. 


<insert screen grab(s) in the table above and insert your discussion here>
Question 2.  Use the Calculate (or Compute) command to generate two “Difference Surfaces,” one between 1) Slope_max minus Slope_avg and the other between 2) Slope_max minus Slope_fitted.  Align the 2D displays of the two difference maps side-by side (best to use an inserted 2x2 table for your screen grabs and title/captions).  
Capture, embed, clearly label and the “detailed comparison” for both of the difference surfaces.

<insert screen grab(s) and discussion>   
Which map (Slope_avg or Slope_fitted) tends to have the greatest differences when compared to the Slope_max map?  Explain your answer by describing the numerical and spatial patterns in the difference surfaces you generated.
<insert your answer>   
Utilizing Slope and Aspect Maps 

You have been approached by Big Bucks Development, LLC, who are looking for potential sites of their new Solar City residential development.  Based on Slope_fitted (Slope “Fitted”) and Aspect_azimuth (Orient “Precisely”) maps you derive, create and implement a binary model that identifies map locations that are fairly steep (15-30 percent slope) AND southwesterly oriented (190-260 degrees azimuth).  In addition, they want to know the district (Districts map) for each of the locations defining the potential solar sites.   
Question 3.  Prepare a brief report summarizing your “solar-sites model” including…
· a flowchart of the model steps(“boxes” for maps and “lines” for processing)
· displays of input/intermediate/final maps, and 

· a general discussion of the approach.  

Your report should be succinct yet clearly explain the criteria, processing and results to a client with minimal GIS understanding.

<insert flowchart, screen grab(s) and discussion>   
Which district contains the most potential solar sites area and how much (in hectares)?  Comment on how “precise” you think this measurement is.  …hint select Map( Properties( Source for Cell Size, then square for individual cell area and multiply by number of cells.
<insert your answer and show your calculations>   
Part 2 – Calculating Roving Windows Statistics
Calculating Micro Terrain Maps 

Use Scan “average within” 1 and the Elevation map to create an Elevation_smoothed map.  Use the Calculate command to create a Elev_ElevSmoothed_ difference map by subtracting the between the smoothed surface from the actual elevation surface.  Display this map in 2D and drape it on a 3D display of the Elevation map.    
Use Scan and the Slope_fitted map to create a “coefficient of variation” within 1 cell reach (Slope_Coffvar map) indicating terrain roughness.  Display this map in 2D and drape it on a 3D display of the Elevation map.  

Question 4.  Capture, embed, clearly label the 2D and 3D (draped over Elevation) displays of the maps you created then briefly discuss the procedure you used to create the “Smoothed Difference” and “Coffvar” maps and interpret the meaning of the output map values.

<insert screen grab(s) and discussion>   
Suggest how a watershed scientist might use micro terrain conditions information (actual-smoothed elevation and coefficient of variation in slope) in considering overland water flow.

<insert your answer>   
Calculating Diversity Maps 

Use Scan and the Covertype map to create and display a Covertype_diversity map within 100 meter reach (one cell radius).  

Use Renumber to isolate the areas of high cover type diversity (Assigning 1 to 3 and 0 to 1 thru 2).   

Use Scan and the Covertype map to identify the proportion of a roving window (3x3) that has the same cover type (Covertype_proportion map).  

Use Renumber to isolate the areas of low proportion similar (Assigning 1 to 0 thru 50, 0 50 thru 100).  

Question 5.  Capture, embed, clearly label and discuss the high cover type and low proportion similar maps you created.  Be sure your discussion pays particular attention to the similarities and differences between high cover type and low proportion similar maps.  
<insert screen grab(s) and discussion>   
Suggest how a wildlife biologist might use cover type diversity and proportion information in assessing wildlife habitat.

<insert your answer>   
Calculating Density Surfaces 

Big Bucks Development Company also is interested in identifying areas for locating their new Where-Its-At Business Park.  
1) Use the Scan command to create a Housing Density map (based on the existing Housing map) indicating the total number of houses within a 5-cell “radius” of a square window (5x5 cells= 500m x 500m= 25 hectare window).  Create a map of potential “Where-It’s-At” locations that have a housing density of 3 or more houses within the roving window.  

2) Another criterion is that the business park should be on gentle slopes (Where-It’s-At doesn’t want to roll down the hill)—specifically, terrain with less than 20% slope is deemed appropriate for the development.

3) In addition, the business park must be on a firm footing— specifically not in areas classified as “Open Water” on the Covertype map.
4) Also, they want to be fairly near existing roads (within 500m; 5 cells).
5) Finally, the larger the area of contiguous potential “Where-It’s-At” locations the better— calculate the size of the individual “clumps” of potential cells and eliminate any that are less than four hectares (4 grid cells).
Hint: the final sites must have high housing density (3 or more houses within a 5 cell window) AND on gentle slopes (20% slope or less) AND on dry land (not in Open Water) AND fairly near roads (within 5 cells) AND fairly large contiguous area (4 grid cells or greater).
Question 6.   
<insert just the screen grab(s) of your solution for the input, intermediate and final maps with title/captions> …note Optional Question 5-1 below expands these graphics to a short report.     
_________________________________

Submit Optional question answers as separate Word document files with the Question number and your name (e.g., Optional_6-1_Berry.doc)…do not include them with the normal weekly lab reports. 

Optional Question 5-1.  (3 extra credit points possible)  Prepare a brief report summarizing your “Where-Its-At Business Park” model including a flowchart of the processing, embedded maps of important steps, an appended copy of your “saved” MapCalc script, and discussion of the algorithms involved.  Your report should be succinct yet clearly explain the criteria, processing and results to a client with minimal GIS understanding.

<insert flowchart, screen grab(s) and discussion>   
Optional Question 5-2.  (3 extra credit points possible) Develop and implement a simple GIS model that identifies the cover type diversity (Covertype map) within 300 meters (3 cells) for locations that are uphill from a road AND have a maximum slope greater than 20 percent.  
Prepare a brief write-up of your model including a flowchart of the processing, embedded maps of important steps, an appended copy of your “saved” MapCalc script, and discussion of the algorithms involved.  Your report should be succinct yet clearly explain the criteria, processing and results to a client with minimal GIS understanding.

<insert flowchart, screen grab(s) and discussion>   
