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Final Project: Clip, Merge, Cluster, and Repeat

PROJECT SUMMARY 

As an archaeologist, I am especially interested in the spatial distribution of objects in a given plain. As such, discovering how objects cluster may provide more insight into which datasets may be more or less related to one another. As such, creating a python script that automatically shifts between datasets in a given map and shows which items are more spatially related to one another would be of great use to my work.  The script I wrote here focused on this end while ensuring applicability to other maps with little change apart from the initial setup stage of the code. This code ensured the creation of a specified processing area, clipping of features to that area, creation of new layers with ordered names, merging of those layers to one another, cluster analysis of each feature layer, and interpretation of the change in clustering from before and after merging. To automate these tasks and allow for generic naming of each new layer, iterations were used to list through the map, the main workspace, and the scratch gdb while acting on each feature class and layer with various geoprocessing tasks.

PURPOSE

To automate a routine where, in an area I have specified, clustering is analyzed in initial and combined to see which feature classes increase or decrease clustering once pared with each other. In so doing, I can produce summary statements about the given feature classes and their relationship to one another given these cluster values. Because this project focused on automation of a python script for re-use, the form of the script centered on the cyclical and generic renaming of variables to allow the user to change the initial information and run the script as quickly as possible.
GEOPROCESSING TASKS

Geoprocessing tasks focused on:

· Making Feature Layers
· List Layers

· Make Feature Layer

· Dissolve Feature
· Check Grouping Status
· Clipping Features
· List Feature Classes

· Merge Features
· Average Nearest Neighbor

· Loop Script
Challenges: 
Initially, I attempted to have my layers loop into the Map Document by cycling through the entire Geo Database. However, I ran into issues where my script would not recognize the proper feature class and add it with an expected name. I was also not able to automate cycling through geodatabase contents at first, though I understood it and implemented it later. I then decided to work off the assumption that the map Document was already made. Otherwise, I would have to make a script that ensured that either checks if everything is in the proper coordinate system or re-projects everything in the right coordinate system. In the latter case, it might result in geographic inaccuracy. In a future version of this code, I will instead make a script to set up the map, work off a fresh geodatabase, loop through and intentionally add my primary projection feature class (in this case BlkGrp) that sets the Data-frame to that projection while adding to a count variable that conditionally allows other variables into the frame. 
I also had issues with cyclical naming of layers. I could not find a way to literally rename each layer or declare them as a new variable without literally renaming each one. After continuing under the assumption that I would have to rename each layer manually while following a count in a loop (with several extra lines of code where each if asks if this is the 1st 2nd or 3rd non-base layer), I realized that Clip allows exporting to a name that includes concatenation to other variables, even integers if they are shown as a string. This was perfect, and allowed me to name each layer to a generic LYR_1 – 3, and later 4-6 with the output of the merge function. This was crucial if this code was to work by simply switching out a few initial variable names and data paths.

Lastly, my greatest issues were naming and storing the variables from the nearest neighbor analysis and comparing them at the end of my code. I tried several ways to rewrite the code where something on the left of the ‘=’ sign had a count variable and add 1 at the end of a loop statement attached to it. I did not succeed. I also made statements that included a response to whether the adding of two variables discussed raised or lowered clustering, whether adding the count on the left of the ‘=’ or assigning an equation to a variable to try and call it. I failed again. For now, then, this script will be limited to exactly 3 layers and 6 variables and I will continue to let it grow. 
Though I did not conquer all the challenges I faced with the code listed here, I did overcome the dozens of oversights and errors that cropped up in the weeks I worked on this code. In its conclusion, the code I made will surely be of use to me in the future, even more so when I overcome the remaining challenges held by this code and its future iterations.
