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5.1 Definition of a zone

Four zones in a raster

A zone is all the cells in a raster that have the same 
value, regardless of whether or not they are contiguous. 

Four zones in a raster
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5.2 Zonal statistics

Zonal statistical functions perform statistics on a per-zone 
basis; a single output value is computed for every zone in 
the input zone dataset.

• Majority
• Maximum 
• Mean  
• Median
• Minimum 
• Minority 
• Range
• Standard Deviation 
• Sum
• Variety

ArcToolbox→ Spatial Analyst Tools → Zonal
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5.3 Zonal statistics (cont.)

Zone Data Layer
(can be a raster or feature dataset)

Value Raster

Output Raster (Zonal Sum)

Zone 1: 1+5+3+3+1+1 = 14

Zone 2: 3+5+5 = 13
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5.3 Zonal statistics (cont.)

Zonal Max 
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5.3 Zonal statistics (cont.)

Zonal Min 
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5.3 Zonal statistics (cont.)

Zonal Range 
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5.3 Zonal statistics (cont.)

Zonal Majority 
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5.3 Zonal statistics (cont.)

Zonal Minority 
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5.3 Zonal statistics (cont.)

Zonal Mean 
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5.3 Zonal statistics (cont.)

Zonal Median 
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5.3 Zonal statistics (cont.)

Zonal Variety 
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5.3 Zonal statistics (cont.)

Zonal Sum 
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5.3 Zonal statistics (cont.)
Example 1: Zonal statistics of land cover types in Collin, 

Dallas, Denton, and Tarrant

• Use county polygons as zones, and NLCD data as raster data;
• Discussion: What statistics can be used?
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5.3 Zonal statistics as table
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5.3 Zonal statistics as table (cont.)

Zone Grid Value Grid
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5.3 Zonal statistics as table (cont.)
Example 2: Neighborhood Housing Density

District 2 District 3

1 2 3 4 District 1        4                 3           … 
District 2        4                 3           …
District 3        3                 2           …

Majority   Minority  Variety  …

District 1

(Number of houses per acre)
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5.3 Zonal statistics as table (cont.)
Example 3: Calculating building volume using LiDAR-derived digital 
height models (DHM) – 0’s for ground surface, other cells for building 
heights.
Discussion: How?

EESAT

Gym
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5.4 Zonal geometry
• Area
• Perimeter
• Thickness
• Centroid
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5.4 Zonal geometry (cont.)

Area

Cell size = 1

(Esri)
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5.4 Zonal geometry (cont.)

Perimeter

Cell size = 1

(Esri)
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5.4 Zonal geometry (cont.)

Thickness

(Esri)

The radius (in cells) of the largest circle that can be drawn 
within each zone without including any cells outside the zone. 
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5.4 Zonal geometry (cont.)

Thickness

(Esri)

Forest

Original thickness Reduced thickness
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5.4 Zonal geometry (cont.)

Centroid

(Esri)
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5.5 Zonal geometry as table
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5.5 Zonal geometry as table (cont.)

(Esri)
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5.6 Zonal histogram
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5.6 Zonal histogram
Example 4: Denton NLCD histograms for 2001 and 2011

11
21 22

24

41

71
81

82

11 21 22 24
41

71
81

82



___________________________________________________________Advanced GIS UNT Geography 

• Zonal Statistics

- Majority
- Maximum 
- Mean  
- Median
- Minimum 

- Minority 
- Range
- Standard Deviation 
- Sum
- Variety

• Zonal Geometry
- Area
- Centroid (balancing point or center of mass)
- Perimeter
- Thickness

• Zonal Histogram

Summary
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Local

Focal

Zonal

Zone Grid

Value Grid

Output Grid

Local, Focal, and Zonal Analyses: A Comparison
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Review
5.1 Definition of a zone
5.2 Zonal statistics
5.3 Zonal statistics as table
5.4 Zonal geometry
5.5 Zonal geometry as table
5.6 Zonal histogram


