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% GENIVAR TECHNICAL MEMORANDUM C2

Date: January 24, 2013
To Shelly Cuddy, Lake Simcoe Region Conservation Authority
Copy: Katie Howson, LSRCA

Scott Bates, Ministry of Natural Resources (MNR)
From: Lloyd Lemon and Tanya Peterson
Project No.:  121-17211-00

Subject: Tier 2 Water Budget and ESGRA for Black River and Georgina Creeks Subwatersheds
ESGRA Delineation by Cluster Analysis

This memo documents the methods used for the endpoint cluster analysis of the backward particle
tracking exercise. The methodology followed the same process as Earthfx Inc. (2012) used in the cluster
endpoint analysis within the Barrie, Hewitt, Lovers Creek study. The distribution of particle endpoints is
illustrated in Figure C2-1.

The cluster analysis was conducted in an ArcGIS environment using the spatial analyst tool — Kernel
Density. This tool fits a smoothly curved surface over each point and then the density is calculated by
summing the “kernel surfaces” that overlay the raster cell centre. Some variables are subjective to user
interpretation; these include the Search Radius (Smoothing Parameter, h) as well as the Delineation
Threshold (g).

The Search Radius is the distance to which the density is calculated. Generally, for a smaller search
radius the cluster output will be smaller and tighter. For a larger search radius the cluster output becomes
more circular and generalized. The search radius is equivalent to the Smoothing Parameter or “h” value
within the Earthfx study.

The Delineation Threshold is a percentage of endpoints that will be excluded based on the density of
endpoints. For example, a delineation threshold of 0.01 removes 1% of the cluster density (i.e. 99% of the
kernel density analysis is considered clustered). The Delineation Threshold is equivalent to the “¢” value
within Earthfx study.

Several cluster analysis output scenarios were evaluated to identify the most effective combination of
search radius and Delineation Threshold to provide an optimum capture of endpoints within a realistic
proportion of the Subwatershed Area:

- h=25,¢=0.001, 0.005, 0.01, 0.05 & 0.1,
- h =50, ¢=0.001, 0.005, 0.01, 0.05 & 0.1,
- h =100, ¢ = 0.001, 0.005, 0.01, 0.05 & 0.1,
- h =200, ¢ =0.001, 0.005, 0.01, 0.05 & 0.1,
- h =500, ¢ = 0.001, 0.005, 0.01, 0.05 & 0.1.

Figure C2-2 illustrates a search radius of 25 m. On this figure very few areas appear to be dense as
shown in red, the majority of clustering is around single endpoints. Figure C2-3 doubles the search radius
to 50 m and there are more areas of defined clustering (red, orange and yellow), especially where the
delineation threshold is greater than 0.01. Figure C2-4 uses a search radius of 100 m and the more
dense areas are becoming more clustered and definitive areas are observed. On Figure C2-5 the search
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