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Practical 17. Visibility assessment

Aims:  This practical is designed to:

1. Introduce you to the concept of viewshed modelling using the example of wind farm visibility assessment; and

2. Give you hands on experience of visibility analysis in ArcGIS.

Objectives:  The steps involved in this practical are as follows:

1. Display DEM and turbine locations in ArcMap or GRID;

2. Calculate viewshed of wind turbines using both 1 and 16 turbines assuming a turbine height of 30m using visibility; and

3. Display results in ArcMap or GRID.
Background

The study focuses on the Yorkshire Wolds and a proposed wind farm development for 1 or 16 30m high turbines. These are arranged along a ridge of high ground where they benefit from higher wind speeds but where they can also be seen from a significant proportion of the picturesque Yorkshire Wolds. The purpose of the practical is to determine exactly where the turbines can be seen from using the GIS and a DEM. This area is known as the viewshed.

Preparing the data   

Two datasets are required to calculate the viewshed of the wind farm: a DEM of the area and a point coverage showing the location of the turbines.  Two point coverages are supplied: one containing the location of a single turbine, and the other containing the location of 16 turbines.  The ITE Land Cover Map is also supplied.

Task 1:  Download the practical 17 zip file from the GEOG2750 web pages, uncompress and import the .asc and .e00 files.  Display the DEM and turbine(s) in ArcMap or GRID.

Before calculating the viewshed of the wind farm it is necessary to add some additional information to the point attribute table (.PAT) of the turbine and turbines point coverage.  This information includes the height of the observation point (i.e. height of the turbines) and the height of the observer on the terrain surface (i.e. eye-level of people who may be looking at the turbines) that are used to control the visibility calculation.  Tables is used to add this information into extra items in the .PAT called offseta and offsetb, respectively.  This is done as follows:

Arc: Tables

Tables: sel turbine.pat

Tables: additem turbine.pat offseta 4 5 b 0

Tables: additem turbine.pat offsetb 4 5 b 0

Tables: calculate offseta = 30

Tables: calculate offsetb = 2

Tables: quit
Where: turbine.pat is the name of the point attribute table, offseta and offsetb are the names of the new items to be added to the .PAT, and “4 5 b 0” specifies the input field width, output field width, data format (in this case b for binary) and number of decimal places (none).

Task 2:  Use Tables in Arc to add the new items offseta and offsetb to the turbine and turbines point coverages and calculate new values.

Calculating visibility

Visibility is calculated in ArcGIS using the visibility command in Arc.  The format of the command is as follows:

VISIBILITY <in_lattice> <in_cover> <POINT | LINE> <out_cover | out_grid> {POLY | GRID} {FREQUENCY | OBSERVERS}

Where: <in_lattice> is the input  DEM used for the visibility analysis, <in_cover> is the input coverage containing point or line features to be used as observation points, 

<POINT | LINE> specifies the type of <in_cover> features used as observation points, <out_cover | out_grid> is the name of the output geographic data set to be created, {POLY | GRID} is the type of output to be created, and {FREQUENCY | OBSERVERS} specifies the type of visibility analysis to be performed.

For example:

Arc: visibility woldsdem turbines point turbinesvis grid frequency

Note: see Arc DOC for more information on this command.

Again, it is possible to perform this operation in ArcMap using Spatial/3D Analysts > Surface Analysis > Viewshed, but you will still need to add the offsets to the view point attribute table beforehand.

Task 3:  Calculate the viewsheds for both the single and 16 turbine wind farms and display the results in ArcMap or GRID. Try both the Arc and ArcMap versions and experiement with the effect of different offsets. What might be the effect of intervening land cover (e.g. trees and buildings) and how might it be possible to account for this using the ITE LCM90 data?

Note: You will need the viewshed(s) for the 16 turbine wind farm for Assignment 9, so you may like to keep a copy.

