Lab 7b: Doing Things With Our Points

Part 1: Kernel Density Raster
We will be calculating a Kernel Density Raster from our collected point locations. Kernel Density calculates the density of point features around each output raster cell. Imagine a curved surface is fitted over each point. The surface value is highest at the location of the point and then diminishes with increasing distance from the point. The density at each output raster cell is calculated by adding the values of all the kernel surfaces where they overlay the raster cell center. 
Find the Kernal Density Tool under 
The Kernel Density tool’s parameters include the standard input and output information as well as several options that determine how the density calculations are performed and the units represented by the output values.

Input point or polyline features: Point or polyline feature classes, from which you will calculate the kernel density raster.
Population field: You can use this to ask the tool to calculate density of a certain feature, this is useful if you are using points representing, for example, housing units and want to control for how many people live there. In this screenshot, we only want the density of the points, so we have chosen to leave the Population field as NONE.
Output Raster: The location and name of the output kernel density raster.
Output cell size: Specify the output cell size of the kernel density raster. The cell size is determined by this value squared, in the units of the input dataset’s Coordinate Reference System (CRS). Set the output cell size to 10. Setting this parameter to 10 generates the output’s cell resolution as 10 meters x 10 meters (because the input data’s unit is meters).
Search Radius: Specify the kernel density search radius. This is the distance from each output cell that defines the area in which the density value (for that cell) is calculated.
Area Units: The area units of the output density values which is set, by default, to the units of the input dataset.
Output Cell Values: This specifies what the values in the output raster represent, either densities (quantity per unit area for each cell) and expected counts (the expected count of points per cell based on the density calculated surrounding the cell.)
Method: Specifies whether planar or geodesic method will be used. Set to Planar. Planar is the default, and most useful at a larger scale, and supports both points and polylines. The geodesic method only supports points and is most useful when working at a small scale (large area).
Input Barrier Features: A dataset that uses polygons or polylines to increase the distance between a point and a cell when calculating density.
To execute the tool, click Run.
Paste a Screen shot of the results here.

Preform the same analysis, except this time set your output cell size to 1.
Paste a Screen shot of the results here.

Preform the same analysis, except this time select only the conifers in the dataset and set your output cell size to 10.
Paste a Screen shot of the results here.


Part 2: Optimized Hot Spot Analysis (Spatial Statistics)
Optimized Hot Spot Analysis creates a map of statistically significant hot and cold spots using the Getis-Ord Gi* statistic, with points or weighted features (points or polygons). 

The Optimized Hot Spot Analysis tool’s parameters include the standard input and output information as well as several options that determine how the density calculations are performed and the units represented by the output values.

The Analysis Field uses a numeric field (number of incidents, crime rates, test scores, and so on) to further identify clusters of similar kinds of data. For our purposes, leave it blank.

Incident Data Aggregation Method allows you to choose the way in which points are aggregated within a grid or polygon. Essentially, you are producing a new unit in which you are counting points. Set the Incident Data Aggregation Method to Count Incidents Within a Hexagon Grid.

Set Bounding Polygon to BrynMawrBounds_Subdivide

Leave cell size and search radius blank. Run tool.
Paste a Screen shot of the results here.

Once you’ve run the tool successfully once, select only conifers and run it a second time using the same parameters. 
Paste a Screen shot of the results here.


Now change the Incident Data Aggregation Method to “Fishnet”.
Paste a Screen shot of the results here.

Part 3: Compare and Contrast
Spend a little time familiarizing yourself with these tools on the ArcGIS Pro site.
https://pro.arcgis.com/en/pro-app/latest/tool-reference/spatial-statistics/optimized-hot-spot-analysis.htm
https://pro.arcgis.com/en/pro-app/latest/tool-reference/spatial-analyst/how-kernel-density-works.htm
Compare and contrast the two tool in terms of how you understand what they are each doing. What is the output of the tool? How should we interpret the results as it relates to the distribution of trees on campus? Additionally, compare and contrast a least one set of the differing parameters (eg. kernel density and two cell sizes). How in this case did modifying the tools parameters impact the way in which you interpret the data?
Part 4: Make a Choropleth
No instructions. Just make a choropleth using the points and the boundary features. Brainstorm with your classmates to figure it out. No new skills are involved, all things we’ve done in previous labs. Basic map design principals, except only include a legend. No title, north arrow, scale bar or data source needed. Just the map and a legend. Past it here.


