Name ________________________

Project 4: Cluster Analysis
Due date: 5/3/07, Class time

Note: Please type your assignment! Handwritten answers will not be graded.
This project will give you a better feel for clustering methods, including both hierarchical clustering and k-means. The data you will work with are the monthly precipitation anomaly from July 1998 to June 2001 (totally 36 months) in the State of Kentucky, based on data collected in 57 KY weather stations. Questions in the project are intended to get you to think a little bit harder about what you’re doing and why.

Acknowledgement: Special thanks to Dr. Stuart Foster for providing precipitation data.

Hand-ins:

· Answers to questions asked in this handout.
· You must report:

· A dendrogram from agglomerative method
· A cluster map based on agglomerative method

· A cluster map based on k-means


1 Introduction
In this project you will group 57 KY weather stations based on the monthly precipitation anomaly from July 1998 to June 2001 (totally 36 months) in the State of Kentucky. The data is calculated with reference to the 1971-2000 precipitation monthly normals from the National Climatic Data Center. The aim is to examine if there are spatial patterns in the drought distribution in KY.

2 Getting started

· Copy (or download) data from the instructor’s folder. Unzip the data. The data should contain two shapefiles: kyboundary.shp and kydrought.shp.

· Add both files to a map document. Apply proper symbology. 
· Examine the attributes of kydrough, in which you will find fields named like JUL98, AUG98, SEP98 … JUL01. Each field contains the accumulative drought depth for that month at each weather station.
· For kydrought, create a map based on a field (such as SEP98) of your choice (e.g. graduated color or graduated symbol,). Remember that most values in this field are negative. You will need to flip the symbols so that darker color represents larger drought depth.
Attach the weather station map (including legend) below.
Q1 Do you see any patterns in terms of drought distribution at that specific month? Discuss below:
3 Agglomerative Clustering
Following instructions in Exercise 21, group KY weather stations. You will have to decide yourself the values for all parameters. You may have to try several combinations of different parameters, particularly the number of clusters. Report only the one that you think has the best result. You will then map KY weather stations based on their assigned cluster memberships.
Q2 Did you standardize the original input values? Why or why not?
Attach the dendrogram below. Please list the parameters that you have used.

Q3 How many clusters did you come up with for cutting dendrogram? At what distance?
Attach the final cluster map below. 

Q4 Do you see any geographic patterns in the clustering result? Discuss below:
4 k-means
Following instructions in Exercise 21, group KY weather stations. You will have to decide yourself the values for all parameters. You may have to try several combinations of different parameters, particularly the number of clusters. Report only the one that you think has the best result. You will then map KY weather stations based on their assigned cluster memberships.

Attach the final cluster map below. Please list the parameters that you have used.

Q5 Do you see any geographic patterns in the clustering result? Discuss below:
IMPORTANT NOTE: 


No detailed instructions will be given in this project except data preparation. Please refer back to all the exercises that you did for the actual steps that you need to take.

















