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1.  Introduction
Data zones are the core geography for dissemination of results from Scottish Neighbourhood Statistics (SNS). The data zone geography covers the whole of Scotland and nests within local authority boundaries. Data zones are created from groups of Census Output Areas which have populations of between 500 and 1,000 household residents, and some effort has been made to respect physical boundaries. In addition, they have compact shape and contain households with similar social characteristics.  Data zones are a stable geography and can be used to analyse change over time.
For each data zone, a single point feature has been designated as the feature’s centroid.  These points are not a representation of the geometric centroid of the data zone, but rather a representation of the centre of population gravity.  Centroids were calculated as the population weighted sum of all the Output Area centroids included in the data zone.  Datasets used to generate the data zone centroids are summarised in Table 1.1.
Table 1.1: Datasets and Sources
	Dataset
	Source

	Census Output Areas
	General Register Office for Scotland (GROS), 2001

	Census Output Area Centroid Easting & Northing
	General Register Office for Scotland (GROS), 2001

	Census Output Area Population
	General Register Office for Scotland (GROS), 2001


2.  Methodology 

Data zone centroids do not represent the geometric centre of the feature, but rather the population weighted centre.  These points are generated using the easting, northing and populations of each output area included within the data zone.  Centroids of Census Output Areas were created by taking the average grid references of all post codes in the output area, weighting them by the household count, and choosing the grid reference of the post code nearest to the average to represent the centroid of the output area.  A similar method was applied to create the Data Zone centroids and is described below:
Step 1: The easting of each output areas in the data zone was multiplied by it's population, and then the northing of each of the output areas by it's population.
Step 2: The results for all easting and northing for each output area were then added together (based upon the data zone that they are in) to get a total easting and total northing for each data zone.
Step 3: The average easting and northing was calculated by dividing the totals for easting and northing by the total population (of the data zone).  Steps 1 to 3 are illustrated by the following equation:


Step 4: Lastly, the distance from each of the output area centroids to the average easting/northing was calculated.  This was solved using the Pythagoras’ Theorem, wherein the distance equals the square root of the difference in easting coordinates squared plus the difference in northing coordinates squared (see equation below).  Each Output Area easting was subtracted from the average easting, and in the case of negative results, multiplied by -1 to obtain a positive number.  The same procedure was used to calculate the difference in northing coordinates.







The Output Area coordinate pair with the shortest distance to the average was chosen to represent the centroid of the Data Zone, deemed to be the closest to the population centre.

It should be noted that this method only takes into account the population figures within the Data Zone, and not the populations of bordering Data Zones.
3.  Output
Point locations have been created for data zones representing the population weighted centre of each feature using the method described above.  This dataset is in turn used to link Data Zones to other (higher) geographies via a spatial join.  This will produce a ‘best-fit’ match between data zones and other SNS geographies.
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