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PREFACE

Sometimes you may need to know average surface

temperature of each land use category or average soil

nitrogen content per paddy field or average slope per

watershed or so on; Zonal Statistics Tool is right for

you. It summarizes the values of a raster within the

zones of another dataset (either raster or vector) and

reports the results to a table. In this tutorial I

provided two exercises, Exercise 1 explores the

spatial relationship between surface temperature and

land use category and Exercise 2 summarizes the

building height from very fine-scale LIDAR derived

50cm Digital Height Model (DHM) with building

footprints.

I hope you’ll enjoy it!
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1. DOWNLOAD TUTORIAL DATA

a) Download tutorial data from following URL.

http://giswin.geo.tsukuba.ac.jp/sis/tutorial/koko/zonalstatistics/ZonalExercise.zip

b) Unzip on your hard dive C or D

Example: D:\SIS_TUTORIAL
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2. WHAT IS ZONAL STATISTICS FUNCTION?

Zonal statistic function summarizes the values of a

raster within the zones of another dataset (either raster

or vector) and reports the results as a table.

INPUT

You have two layers.

Layer 1

Must be a thematic type of raster and include attribute

values such as land use land cover, temperature, rainfall, soil

nitrogen content, slope, aspect, etc.

Layer 2

This layer could be either raster or vector such as watershed

polygons, administration boundaries, building footprints,

etc.

Raster vs. raster                                       Raster vs. vector
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Land use

Temperature

DHM

Digital Height Model

Building footprints



OUTPUT

The output will be displayed as a table.

Statistical properties of source data
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3. HOW TO USE?

3.1. EXERCISE 01 (RASTER VS. RASTER)

Assume you have already unzipped on:
D:\SIS_TUTORIAL\EXERCISE_01

To open a project file:
Double click on file “Exercise_01.mxd”

under “D:\SIS_TUTORIAL\EXERCISE_01” folder.

You will see two layers, land use land cover layer (raster) and

surface temperature layer (raster).
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To display ArcToolbox window:
Click Window ArcToolbox in Main Menu 

2

This will display ArcToolbox window in your map view.
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To launch Zonal Statistics Tool:

Under ArcToolbox

ArcToolbox  Spatial Analysis Tools  Zonal  Zonal 

Statistics as Table 
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This will display Zonal Statistics as table window will display.
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Select LandUse.img in Input raster or feature zone data

Select LandUse attribute field in Zone Field.

Select SurfaceTemperature.img in Input value raster.

Give ZONAL_LANDUSE in Output table.

Click OK to process.

You will see a progress window.
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To see the result table:

Click Source Tab in Table of Content window.

Right click on ZONAL_LANDUSE and select Open to see it.

Table of Contents Window
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You will see the following table. Surface temperature values were

summarized by land use category.

Well, analyzing and utilizing of this table is your own choice. 

Here is an example of Urban Heat Island (UHI) visualization.
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Mean Surface Temperature by Land Use Category

UHI
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Temperature in C

Land use



3.2. EXERCISE 02 (RASTER VS. VECTOR)

Assume you have already unzipped on:
D:\SIS_TUTORIAL\EXERCISE_02

To open a project file:

Double click on file “Exercise_02.mxd”

under “D:\SIS_TUTORIAL\EXERCISE_02” folder.

1

You will see two layers, Digital Height Model (raster) and

building footprints (vector)
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Select BUILDINGS in Input raster or feature zone data

Select PID attribute field in Zone Field.

Select DHM_50cm.img in Input value raster.

Give ZONAL_BUILDING in Output table.

Click OK to process.

You will see progress window.
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The procedure of analysis is same as Exercise_01. Except 

from here.

4

5

6

7

12

SIS Tutorial Series

8

SIS Tutorial Series. Copyright © 2009 by Division of Spatial Information Science.



9

Browse ZONAL_BUILDING table and see it as follow.

This table shows statistical properties of each building height that

was extracted from DHM raster layer.

Later you can join this table with BUILDINGS shape file using

“Join and Relates” function if you wish.
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Again, analyzing and utilizing of this table is your own choice. 

Here is an example of 3D visualization of buildings in ArcGIS 3D 

Analysis.

Applications

Applications are numerous. Here are some.

• Urban planner may want to know average green space per planning 

zone or unit.

• Hydrologist may want to know average slope and height per 

watershed.

• Crop scientist may want to compute average soil nitrogen  

content per paddy field.

• More …..

END OF DOCUMENT
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More tutorials, please visit

http://giswin.geo.tsukuba.ac.jp/sis/en/tutoriale.html

Source: Lwin, K. K. and Murayama, Y., 2009, A GIS approach to estimation of building 
population for micro-spatial analysis, Transactions in GIS 13(4):401-414.

http://giswin.geo.tsukuba.ac.jp/sis/en/tutoriale.html

