EDINA Digimap Training: Wind Farms in ArcGIS
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INTRODUCTION

This guide contains instructions for viewing different types of spatial data from Digimap Ordnance Survey Collection
in ArcGlIS.

You will need access to ArcGIS software to complete the exercises in this guide. No prior knowledge of ArcGIS is
required. However, an understanding of the basic GIS terms such as raster and vector would be good. This
information can be found in the following online learning object:

http://edina.ac.uk/digimap/support/digimapelearning/index.html|

The instructions and images have been prepared using ArcGIS version 10.1.
SCENARIO

Dave is studying for an MSc in Environmental Science at the University of Leeds.
His dissertation is investigating the potential impact of proposed wind farms in Cumbria on the surrounding ecology.

Dave has collected ecological data at the proposed sites to feed into his 3D GIS model of the sites and surrounding
area. He also has the coordinates of each proposed site and existing wind farm sites.

What map creation and data analysis will Dave do?
e Map showing Cumbria in the context of the North of England.
e Map showing the location of the proposed wind farms.

e Create Digital Terrain Models, plus contour maps, to analyse the ecological factors for the regions around
each proposed site.

WHAT WILL | LEARN?

o The key applications used in ArcGIS desktop software

e How to:

Add raster and vector data to ArcMap

Amend symbology of map layers

Create a buffer zone around a map feature

Export map as an image

Create a new shapefile of potential wind turbine locations
Add attribute information to new shapefile

Carry out viewshed analysis

Create a relief map using a Digital Terrain Model from Digimap

O O0OO0OO0OO0O0O0OO0
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WHAT DATA DO | HAVE?

We have downloaded data from Digimap Ordnance Survey Collection and ShareGeo.

You have a folder called Wind Farms Exercise data, with two sub-folders.

Marne Date modified Type
. Digimap_Download_wind_farms_90380 20/08/2013 14:27 File folder
, Wind Farms in Great Britain 20,/08/2013 16:27 File folder

Here’'s a summary of the data in these folders:

1. Digimap_Download:

Mame Date modified Type Size

) raster-250k_239687 20/08/2013 11:06 File folder

. terrain-50_229685 02/09,/2013 17:33 File folder

J terrain-50-dtm_229684 23/08/2013 17:00 File folder
| citations_orders_90380.tet 20/08/2013 10042 Text Document 3 KB
._ cuntents_u:rder_g.ﬂé—EG.trt 20/08/2013 il:l:JJ Text Document 17 KB

e raster-250k. 1:250000 raster — backdrop map in TIFF format.
e terrain-50. OS Terrain 50, contours and spot heights.
e Terrain-50-dtm. OS Terrain 50 DTM (Digital Terrain Model), used for 3D modelling of terrain.

2. Wind Farms in Great Britain - data on the location of wind farms in Great Britain has been collated and
made available by one of our Digimap colleagues in ShareGeo®. This is a service where academics can share
their map data with others.

! http://mww.sharegeo.ac.uk/handle/10672/294
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There are Shape files (ArcGlIS file format, compatible with many other software packages) in the folder on
the location of operational wind farms, those consented, those proposed and wind farms under
construction.

ARCGIS

ArcGIS is Geographic Information System software that is used to view and analyse geospatial data. There are
different levels of license for ArcGIS, but all levels include two applications: ArcMap and ArcCatalog.

e ArcMap is the application you work with to view, explore and analyse map data and create maps for
publication.

e ArcCatalog is the application you work with to manage data.

. ArcGIS

L prj

& ArcCatalog 101

@ ArcGls Administrator

® ArcGlobe101

@ ArcMap 101

@ ArcScene 101
) ArcGlIS for Desktop Help
. Desktop Tools

Some ArcGIS Desktop products include additional applications, such as:

1. ArcToolbox™ - an application that contains many tools for GIS tasks, such as data management and analysis.
You can access ArcToolbox from both ArcMap and ArcCatalog.
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ArcToolbox O x

ArcToolbox

@ 3D Analyst Tools

@ Analysis Tools

&3 Cartography Tools

@ Conversion Tools

&3 Data Interoperability Tools
&3 Data Management Tools
£ Editing Tools

@ Geoccoding Tools

@ Geostatistical Analyst Tools
B3 Linear Referencing Tools
@ Multidirmensicn Tools

@ Metwork Analyst Tools
@ Parcel Fabric Tools

@ Schematics Tools

@ Server Tools

@ Spatial Analyst Tools

@ Spatial Statistics Tools

@ Tracking Analyst Tools

ARCMAP

The ArcMap interface consists of the table of contents on the left and the map display area, as well as a number of
toolbars and menus for working with the map and its data.

In this image you can see that 4 ‘layers’ of map data have been added to the map and are visible in the map display
area on the right:
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File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
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nz2fsetif
nz2Gsw.tif

yaieas §f | Gorereo g

@@ | & n <

420931701 569621.134 Unknown Units

TABLE OF CONTENTS

The order of layers within the table of contents is important; the layers at the top of the table of contents draw on
top of the layers below them. Therefore, you should put the layers that form the background of your map, such as
the ocean, at the bottom of the table of contents.
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MAP DISPLAY AREA

There are two views for working with data: data view and layout view — switch between views at bottom left of the
map display area.

1. In Data view, you explore, edit, query, analyse, and symbolize data.

2. In Layout view, you arrange data frames and add other map elements, such as scale bars, titles, and legends,
to create a map layout that can be published in print or digital form.

TOOLBARS

The Standard and Tools toolbars are visible in this screen. Toolbar options are available from View > Toolbars on the
main menu. Toolbars can be floating or fixed.

@ Untitled - ArcMap

File Edit VWiew Bookmarks Insert Selection Geoprocessing Customize Windows  Help
lDe2ds Bx|90 b MEES g
CHCII THHE A k@ [ B Ael =

I-r::nr.n : mowr |

.

ARCCATALOG

ArcCatalog is the ArcGIS application designed for browsing, managing, and documenting geographic data. Think of
ArcCatalog as a window into your GIS database. From ArcCatalog you can access data stored on your computer's
hard drives, local networks, and even the Internet.
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To access data, you create a connection to its location (such as a folder on your C: drive). Collectively, the

connections you create are called the Catalog.

EDINA Digimap Training: Wind Farms in ArcGIS

The Catalog tree, on the left, can be used to browse and preview data.

The preview pane on the right provides three different tabs for previewing information about the data; contents,

preview and metadata.

wl ArcCatalog - Arclnfo - MACPDAGISMirtualCampusM earnArcGIS\Start\tourism. mxd

File Edit Wjew Go Tools ‘Window Help

Data Conversion ™ | = B B :
Y 2 X | alaenw | aa @ e
Location: |M:\EF’D'\GISWirtualCampuskLearnﬁ-\chIS'\Start'\toulism.m:-td L]
Styleshest: I _J
%A Canterts l F'review] Metadata]
alog af
c Mame:  tourism.mxd
/@ CA\Documents and SettingstvcarrDeskiopiData Downloads Type: Map Document
#- 2] edinburgh
(] MMLayers San Diega, Callraml-a
M [C] shape Filas i
B0 Catalog tree { fde "=
@M:\I 4 - : L -
=-[11 cPD el al
-3 cpo 2 = J
=23 aIs . Lok -
=[] wirtualCampus - tourism.mad|
- [ LearnareGIs 1
N e Preview pa ne/
+-{23 Design
+ [ Edit ™~
423 Madel
+-[] Organize
+{23 Reference
=[] start
[+ G SanDiego.gdb
i a Tornado,gdb
- Unitedstates,qdb
i+ B YouthCenter.gdb
=] Eourism. i
@ vouthcenter, mxd
@ yautheenter campleted. rmxd
\ 4 3 svmbols
\ 4[] wirtualCampus

ARCTOOLBOX

ArcToolbox provides an organised collection of tools used for GIS analysis, data management, and data conversion.

~

The number of tools you have depends on your ArcGlIS license.
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ArcToolbox O x

S ircToobo

a 3D Analyst Tools
=] a Analysis Tools
B Extract
& Overlay
= &y Proximity
,:\% Buffer
't% Create Thiessen Polygons

't% Generate MNear Table
&' Multiple Ring Buffer
,:\% Mear
't% Point Distance
't% Polygon Neighbors
B Statistics
& Cartography Tools
a Conversion Tools
ﬁ Data Interoperability Tocls
& Data Management Tools
&3 Editing Tools
a Geocoding Tools
ﬁ Geostatistical Analyst Tools
&3 Linear Referencing Tools
£ Multidimension Teols
a Metwork Analyst Tools
ﬁ Parcel Fabric Tools
B Schematics Tools
&5 Server Tools
a Spatial Analyst Tools
ﬁ Spatial Statistics Tools
&3 Tracking Analyst Tools
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START ARCMAP

1. Start ArcMap from your list of programs.
2. Select New Maps > Blank map.

3. Click OK.

©) ArcMap - Getti

ng Started

Open existing map or make new map using a template

|f_|-Egcisﬁng Maps My Templates

i Recent
- Architectural Pag

--150 (A) Page Siz Blank Map

- MNorth American |

[=)- Traditional Layouts
Industry

i - Waorld

‘... Browse for more...

Architectural Page Sizes

ARCH A Landscape ARCH A Portrait ARCH B Landscape

4 m 3
C:\szers\Viv\AppData\Roaming \ESRI\Desktop10. 1YArcMapiTemplatesMormal .muxt

Default geodatabase for this map: What is this?
C:\Wsers\ViviDocuments\ArcGIS \Default.gdb - E]

Do not show this dialog in the future. E
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IMPORT 1:250000 MAP DATA

Let’s add the 1:250000 raster map data as a background for our wind farm locations.
RASTER maps, in this instance a scanned mapZ, are provided in TIFF image format from Digimap.

These files are straightforward to work with in GIS; they require no preparation or conversion.

-+
1. Click Add Data ™

2. You may need to connect to the folder that contains your Digimap data. ArcGIS does not automatically see

ai

your data folder. Click the Connect to folder button and select the folder Wind Farms Exercise data.

3. Click OK.

, _ ,
e )

Choose the folder to which you want to connect:

4| | Wind_Farms

= . Digimap_Download_wind_farms_9
= . Wind Farms in Great Britain

o digimap emodule VMD Boundaries ex
. Electoral results 2010

, Flooding_exercise_CB

| Gazetteer_Plus_&rcGIS

| Geology_ArcGIS_guides_data

(4

| Geology_data_Maplnfo
| Historic data ArcGIS

.. Marine_data_GI5
1| 1 | 3

Folder: Z:\User Support\Training\GeoTraining exercises\Data

o) Com )

2 http://www.ordnancesurvey.co.uk/oswebsite/products/backdrop-mapping.html
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4. Double click on the folder Digimap_Download_wind_farms_90380:

Comme 220200 wa
Lookin: (£ z:\User SupportiTraining\GeolT v | 4 iy (@ | EE | 24| By v @

EDi gimap_Download_wind_farms_30380
EWind Farms in Great Britain

Mame:

Show of type: | patagets, Layers and Results - | cancel

5. Double click the folder raster-250k_229687:

wioee NN, ==

Look in: [E[ﬁm_[}omioad_m_ﬁ.ﬂrrs_ "] i La| EEE : d I

== raster-250k_229687

E raster-50k_229686
Eterrain-50-dtm_229684
Eterrain-50_229685

% citations_orders_90380.bd
% contents_order 90380, tut

Mame: raster-250k_229687

Shaow of type: Datasets, Layers and Results

6. Use CTRL-click to select all 4 .tif files in the folder.

7. Click Add.
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Look in: [Eraster—ZEOk_ZBﬁﬁ? v] & & 3| =

. tif
os_open_conditions.bd

Mame: nx. 1y ny. 6f; sc.tif; sd.tf

Show of type: | patasets, Layers and Results

1. If you receive this error, message, click OK:

1. Unknown Spatial E.

The following data sources you added are missing spatial reference
information. This data can be drawn in ArcMap, but cannot be projected:

roe
my tif
sc tif
sd tf

4

Dion't wam me again in this 2ession

Dion't wam me again ever

2. If asked to create pyramids, say Yes.

3. Tick the box ‘use my choice and do not show this dialog...”
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Create pyramids for nz26ne.4if (3000 x smul =%

Thig raster data source does not have pyramids or contains insuffident pyramids.
Pyramids allow for rapid display at varying resolutions.

Pyramid building may take a few moments.
Would you like to create pyramids?

About pyramids

Pyramid resampling technique Mearest Neighbor

Pyramid compression type Default

Compression quality 75

You will see the Table of Contents now has some layers:

Table Of Contents ax
%[0S 8|
- oo

= B3 ZA\User Supporti Training\Geo\ Training exerci
O nwtif

[0 ny.tif
O sc.tif
[ sd.tif

B EE

8. Click the button List by Drawing Order at the top of the Table of Contents — this makes it easier to see what
is going on in the table of contents:

Table Of Contents o

B¢ 8=

List By Drawing Order

) ) o\ Training exerci
Layers are listed by drawing crder.

Drag and drop to change drawing
order. Right-click layers for more
commands. Click a symbol to
change it.
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In this exercise we will add several different map data files to ArcMap. The table of contents can get quite busy. Let’s

create a group layer to put all of our 1:250000 raster data together.

9. Right-click on Layers.

10. Select New Group Layer.

Table Of Contents

ax

5 S & Addpata..

|%ﬁ New Group Layer

@ N New Group Layer

@ Col Add a new, empty group layer to
the active data frame

11. Now right click on the New Group Layer and select Properties.

[

Table Of Contents o x
5 < layers
New Groupaguce
[ rctif & Add Data...
O nytif &3 New Group Layer
+ sc.tif
= El Copy
O sd.tif
X FRemove
’_i’ Zoorm To Layer
Visible Scale Range
Use Symbol Levels
Edit Features
<> Savehs Layer File...
;;-* Create Layer Package...
' Properties...

12. Select the General Tab.

13. Type 1:250000 raster in the Layer Name box.

November 2013
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|
v T =

General | Group | Display

Layer Mame: 1: 250000 raster| Visible

Description:

Credits:

Scale Range
You can spedfy the range of scales at which this layer will be shown:

@ Show layer at all scales

() Don't show layer when zoomed:

Qut beyond: |<Nnne:= - | {minimum scale)

In beyond: |<Nane:=- - | (maximum scale)

14. Click OK.
15. Click and drag all the1:250000 raster layers to the new group layer.

Your ArcMap window should look similar to the image below.
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File Edit View Insert Selection Geoprocessing Customize Windows Help

nxtif
ny.tif
sc.tif
sd.tif

DBES& LB x |00 &- 1@ -2 EEEEO Fo g ftore| » |7 o -5 1] o - uxl
N R Y YA T =

o x m
8¢ 8 H 3
B = Layers §
= :

B & oo« L] +
191486486 620851.351 Meters

If you cannot see any map data, try right clicking on the 1:250000 raster group layer and select Zoom to layer:
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Table Of Contents o x
ELELIE
£l = layers
=] SR < Add Data..,
m('tl_f k2 Mew Group Layer
ny.tif i
sctif | B Copy
sd.tif
X Remove
Ungroup
'__J;J Loom To Layer
Wisible S5cale Range »
Use Symbol Levels
Edit Features J
<> Savels Layer File...
J’ Create Layer Package...
[ Properties...

SET THE COORDINATE SYSTEM

EDINA Digimap Training: Wind Farms in ArcGIS

We want to set the coordinate system of our project to British National Grid.

1. Right click the word Layers at the top of the Table of Contents.

2. Select Properties.

3. Select the Coordinate System tab.

E

b

6. Click OK.

November 2013
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SAVE YOUR ARCMAP DOCUMENT

7. Save your ArcMap document. Click File > Save as.

8. Name the file and click save.

Qi@ &

-

Mame Date modified Type

=
L"-’} .. Digimap_Download_wind_farms_90380 20/08/2013 14:27 File folder
Recent Places ) \ind Farms in Great Britain 20/08/201314:21  File folder

Libraries

Lk!l

Computer

1| T}

File name: wind fams mood

Save as type: ArcMap Document {*.med)

You are saving the file as an ArcMap document. If you move any of the map data from the current location, you
will have to update the connections to the map data in your ArcMap document.
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ADD WIND FARM DATA

Data on the location of wind farms in Great Britain has been collated and made available by one of our Digimap
colleagues in ShareGeo®. This is a service where academics can share their map data with others.

This map data is provided in Shape file format, which is compatible with ArcGIS and many other GIS software
packages.

1. Click Add Data.
2. Navigate to the Wind Farms exercise data > Wind Farms in Great Britain folder. Double click on it.

3. Click the shape file WindFarm_Proposed2011 and click Add.

Look in: [E Wind Farms in Great Britain '] & L:a| HE 'l E'll EL®

Wind_consented.csv @Windfarmlﬂll.jpg
Wind_construction.csv

Wind_operational.csv

Wind_operationallM.xls

Wind_proposed.csv

" IWindFarm_Consented2011.shp
~JWindFarm_Censtruction2011.shp
“*IWindFarm_Operational2011.shp

B WindFarm_Proposed2011.shp

Name: WindFarm_Proposed2011.shp

Show of type: [Damsets, Layers and Results

You should see a new layer in the Table of Contents area. Some points should also be visible on your map, e.g.:

3 http://www.sharegeo.ac.uk/handle/10672/294
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Table Of Contents o x
28 E .
F = Layers .

= WindFarm_Proposed2011 * * *

*

= 1:250000 raster
nx.tif
ny.tif
sc tif
sl tif

SELECT CUMBRIA WIND FARMS

Note that the wind farm data is for the whole of Great Britain. We are only really interested in the Cumbria area.
Let’s select wind farms in our area of interest, and create a new layer based on our selection.

1. First, zoom in until you can clearly see the wind farms in Cumbria, similar to the image below —you don’t
need to cover exactly the same area.
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Now, we want to select the wind farms we can see.

2. Click the Select by Feature button on your toolbar.

3. Click Select by Rectangle.

k@ =

Select by Rectangle

Select by Polygon
Select by Lasso

%%%ﬁﬁ

Select by Circle ]
011 | 2B Select by Line

4. Click on your map and draw a rectangle that covers all the visible wind farm symbols.
5. The rectangle will disappear, but your wind farms should be highlighted on the map.
6. Now go to the Table of Contents.

7. Click the List by Selection button.
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Table Of Contents

%] 8 S[8] =
= = layer
= W

List By Selection

Layers are listed by whether their
features are selectable by the

i
interactive selection and editing
n :
& b ny tools. Layers with features selected
* are listed separately,
sd
8.

EDINA Digimap Training: Wind Farms in ArcGIS

You should see that under Selected, it lists the WindFarm_Proposed2011 layer.

o x

g

Contents
S8 =
ed

o WindFarm_Proposed2011
=] Mot Selectable

@ . tif
@ ny tif
@ sc.hif
@ sd.tif

E [ 10

9. Right click on the wind farms layer.

10. Select Create Layer from Selected Features.

Table Of Contents BX T A
%: 0 S8 E e
Vo,
=] Selected \’?ﬂ'@‘
' WindFarm_Proposed2011 [ 10 i Hﬁf
=] Mot Selectable B2 Open Attribute Table #"E
o -
@ e tif Zoom To Selected Features E
<& ny.tif 8  Pan To Selected Features .
D sciif (9  Clear Selected Features '"i
& sd.tif _ _
Eﬂ Switch Selection 1
[F] Select All -
Make This The Only Selectable Layer
Copy Records For Selected Features
Create Layer From Selected Features b
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11. Click on List by Drawing Order.

Table Of Contents

=l 1 List By Drawing Order

Layers are listed by drawing order.
=] { Dragand drop to change drawing

order. Right-click layers for more
commands. Click a symbaol to

= change it.

< e

@ ny tif

You should see a new layer added in the Table of Contents.
12. Uncheck the original Wind Farms layer, so that you are only displaying the wind farm selection layer.

13. Let’s export our new layer (of the wind farms in Cumbria), so that we have it as a separate file, should we
need to use it again.

14. Right click on the wind farms selection layer.

15. Select Data > Export Data.

Table Of Contents
= = layers

=l WindFarm_Propos e
. B Copy

= O WindFarm_Propos{ X Remove

M B Open Attribute Table
o tif

ny.f Joins and Relates

sc.tif & Zoom To Layer
sd.tif

BEBEB
K& E R
y

Visible Scale Range
Use Symbol Levels

Selection

Label Features

Edit Features

ag  Convert Features to Graphics..,

Convert Symbelogy to Representation...

| Data 3

<> Save As Layer File... <4 Export Data...

GA Create Layer Package.. Export To CAD..

' Properties.. ExpoctDais

| View Item Description... Save this layer's data as a shapefile [+
or geodatabase feature class

16. Ensure you have selected Export all Features.
17. Check you have selected to use the same coordinate system as the original layer.

18. Click on the yellow folder icon, to select a location for the new file.
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19. Select your Wind Farms Exercise data > Wind Farms in Great Britain folder.
20. Now give it a name, for example WindFarms_Cumbria.
21. Check that the type of file is a Shapefile.

22. Click Save.

Look in: [El Wind Farms in Great Britain T] i La'| = T| ﬁ' BEIO @

Wind_operationallM.xls

-] WindFarm_Consented2011.shp
") WindFarm_Constru ction2011.shp
= Wind Farm_Operational2011.shp
=) WindFarm_P reposed2011.shp

Mame: WindFarms_Cumbria) shp [i]

Save as type: | shapefile ,]

[ Cancel ]

23. Click Yes to add the exported data as a layer.

24. Your Table of Contents should now have three Wind Farms layers. We only really need the Wind Farms
Cumbria layer, so right click the other two in turn, and remove them.

NOTE: if you want to do this for multiple layers of map data, we would recommend exploring the Clip tool in Arc
Toolbox to clip the data to your area of interest.

ArcToolbox O x

") ArcToolbox -

a 3D Analyst Tools 1
=] a Analysis Tools
= E Extract
#, Clip
K‘% Select
#, Split
#, Table Select
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CHANGE WIND FARM SYMBOLS

ArcMap assigns random colours and symbols to imported map data. Let’s change the symbols for the wind farms so
they stand out more against our raster map:

1. Click on the symbol under the WindFarms_Cumbria layer:

Table Of Contents
EEECIE
T Loyers

=

indFarms_Cumbria
™

r 'a

2. The Symbol Selector box is generated.

The current symbol is only 4.00 points in size and is a dark colour.

4 Select an alternative — we suggest a bright colour and a size of 10 points or more.
5 Click OK.
Symbol Selector '
Type here to search * @ @ 95+ Current Symbol
Search: @ All Styles () Referenced Styles

ESRI - .
® [ | A

Cirde 1 Sguare 1 Triangle 1
Color: E

m

. . . Size: = '
Pentagon 1 Hexagon 1 Octagon 1 Angle: o0 =
e o =® [essmo. ]
’ Save As... ] [ Reset ]
Rnd Square 1 Circle 2 Square 2
'y @ @

Triangle 2 Pentagon 2 Hexagon 2

[ Style References... ]

® @ ® [

-

oK ] [ Cancel ]

Your symbols should now be more visible.
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LABEL WIND FARMS

Now let’s label the wind farms.

1. Right click on the wind farm layer and select properties:

Table Of Contents nx
%888 E
= =F Layers

Sl indFarms (o

E} Copy
. X Remove

nictif E Open Attribute Table

@ M nytif o .

otif oins and Relates »

sd.tif @ Zoom To Layer

Visible Scale Range 4

Use Symbol Levels

Selection »
Label Features

Edit Features >

G Convert Features to Graphics...
Convert Symbology to Representation...
Data 4

Save As Layer File...

<&
i’ Create Layer Package...
‘ |':f Properties... |

2. Complete the Labels tab as shown in this image:

[+ & ™
s R, ™ =
Layer Prope = g

| General I Source I Selection | Display | Symbology | Fields I Definition Quan_.rl Labels | Joins & F{elatesl Time | HTML F‘opup|

~

Label features in this layer

Method: [Label all the features the same way. - ]

All features will be labeled using the options specified.

Texd String
Label Field:

Text Symbol

Cther Options Pre-defined Label Style

Placement Properties ... ] [ Scale Range...
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If you wish to make the label stand out more, you can add a halo.

3. Click Symbol:

Mame - [ EI]JFESS]OH...

@] Aral + [ -

ABe [ ERw % [ Smbol. | ]

Pre-defined Label Style

int Properties... ] [ Scale Range... ] ’ Label Styles... ]

4. Click Edit Symbol:

Current Symbal

AaBbYyiz

Color: E

|@] Arial -
Size: 10 -

Style: B I O 5

[ [(ome ] |

[ Save As... ][ Reset ]

[ Style References... ]

[ 0K, ] [ Cancel ]

5. Click Mask > Halo:
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Properties:

Type: [Tead Symbal v] Units: [F'uirrts -

|Geneml | Formatted Text | Advanced Tead| Mask |

Style:

(71 Mone

i@ Hala

Size: 20000 £

6. Click OK.
7. Click OK.

8. Click OK at the Layer Properties box.
Zoom in a little to check the location of some of the proposed sites in Cumbria.

In ArcMap you can zoom in by:
9. Moving the scroll wheel on your mouse AWAY from the screen.
10. Click the Zoom in button then click on the map:

a wind farms.mxd - Ar

File | Edit View E
O d &

@ﬂ
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CREATE A MAP TO INSERT IN A REPORT

Now let’s create a map image to export from ArcMap and insert in a report. If you already know how to do this, feel
free to move on to the next section, Add Contour Lines.

MAP LAYOUT

First, you need to switch from Data View to Layout View.

1. Click the second button from the left, at the botton left on the map display area:

Your map display area will change. You can now select options from the Layout toolbar and the Insert menu to set
up your map for printing.

Y2, 12, 14 5. 6. 7. 8. |5, 10 11 |12
LI 1 S o Y Y A o L o 1L L

& e RS R 8%~ | 5 B A B

7\

[23 |24 |25 |26 |27 |28 (|2§]
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ks | Insert | Selection Geopr
% | & Data Frame |
o e Title
A Ted |
Dynamic Text »
| [] Meatline... I
201 5= Legend...
& Morth Arrow...
== ScaleBar...
1:n Scale Text..
Picture...
Object...
RIY
2. Click Insert > Legend.
3. You only want the Wind Farms on the legend. Select all 4 tif files and click the left arrow to remove them
from your legend.
4. Click Next.
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|
PR L D)

Map

Layers:

WindFam_Proposed2011

contour_lines

WindFam_Proposed_Buffer

riweng_0Stemain_dtm tif

Set the number of columns in your legend:

Choose which layers you want to include in your legend
Legend tems

>

G2

= 1:250000 raster
- Pt
-y i
----- sc fif
""" sd tif < | m | » E

1 [=]
]

November 2013
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5. Change the Title to Proposed Wind Farms — Cumbria.

6. Click Next.

' _— d
EETER B L )

Legend Title
Proposed Wind Fames - Cumbria

Legend Title fort properties Title Justfication

Calar:
m ‘fou can use this to

control the justification
Size: 14 - of the title with the rest
of the legend.

Fort:  |@] Aral -

®] 7 u

7. Select settings for the frame; we suggest a light grey background with a 1.5pt border and gap. Use the
preview if you are unsure.

8. The next screen lets you change the size of the legend symbols. Just click Next.

9. The next screen is about spacing the legend items.

10. Click Finish.

11. You can now click and drag the legend box around until you are happy with its position.
12. Now Insert > North Arrow and select a style and position for the arrow on the map.

13. Insert > Scale bar and select a style and position for it on the map.
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EXPORT IN LAYOUT VIEW

Now lets export the map as an image.

1. Click File > Export Map:

File | Edit View Bookmarks Insert Sel
[ MNew.. Ctrl+N
Open... Ctrl+ O

& 0

Save Ctrl+5
Save As..

Save A Copy...
Share As »
Add Data 3

E,H Sign In...

EH  AwcaIS Online...

3 Page and Print Setup...

&l Print...

Export Map}. |
———/
2. Select a folder to save the map.

3. Select a format from the dropdown box e.g. JPG.

4. Select a size appropriate for your print requirements, we have gone for 150dpi.

5. Click Save.
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Savein: _ Removable Disk (E) - @ mE-|
(T== Mame B Date modified Type
e Fseventsd 01/08/201111:37  File folder
SEEAL R Spotlight-V100 01/08/201111:37  File folder
!I Trashes 01,/08/2011 11:37 File folder
. path 17/05/2011 11:58 File folder
Desktop . Portable Photoshop C5 13/06/2011 12:45 File folder
| xampp 17/05/2011 12:05 File folder
Ug | Herte Presentation 17,/05/2011 15:30 File folder
Libraries | ¥erte Workshop Resources 17/05/2011 15:29 File folder
A
Computer
@ 4| i b
Metwork
File name: v Save
Save as type: [.JF'EE {*ipa) '] [ Cancel ]
- = Options

General I Format I

Resalution: 150 EI dpi
Width: 1241 pixels
Height: 17583 pivels

[ ] write World File

Clip Output to Graphics BExdent

You should be able to double click on the JPG file to view the image of your map.
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Proposed Wind Farms - Cumbria
® WindFarm_Proposed2011

D -
13
%
o T
I
f==
3
=
I

NOTE: we have exported our map whle in Layout view. This has given us an image that we can use in documents. If
we want to export our map and re-use it in GIS, we will need to export it in Data view — that way we can get a World
file, i.e. a file with the geographic coordinates of our map.
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EXPORT IN DATA VIEW
1. Switch back to Data View — we have to switch to data view if we want to create a World file with our map.
2. Click File > Export Map.

3. Make the required settings.

4. Tick the Write World File box. If you think you will want to use your exported map in GIS, you will need a
World File (a file containing the geographic coordinates for your map).

5. Finally click Save.

= Qptions

General l Format ]

Resolution: 150 1| dpi

Width: 2120 piels

Height: 1594 piels

Write Word File

You should now have a JPG (or other chosen format) plus an additional file with a different file suffix, e.g. JGW (for a
JPG) or TFW (for a TIF). The additional file contains the geographic coordinates of your map image.

Don’t discard the other file, you will need it to use your exported map image in GIS.

November 2013 -38-



EDINA Digimap Training: Wind Farms in ArcGIS

ADD CONTOUR LINES

It will be useful to view the wind farms with contour lines, to get an idea of the height of the proposed locations.

We downloaded a map product called OS Terrain 50 from Digimap’s Ordnance Survey Collection. The data is
supplied as Shape files.

NOTE: Our download from Digimap contained 52 Shape files. We merged these to create 2 new shape files (1 for
contour lines and 1 for spot heights). We used a function in ArcToolbox to do this (Data Management > General >
Merge).

1. Switch back to Data View, if you are still in Layout View:

[ETerT
2. Click Add Data.
3. Navigate to the Digimap_Download folder.
4. Double click on the folder terrain-50_229685:

ETER 4 ) )

Look in: [E Digimap_Download_wind_farms, T] & L:a| B v| E'|| oS

E raster-250k_229687

E raster-50k_229686
Eterrain-50-dtm_229684
== terrain-50_229685

% citations_orders_90380 bt
% contents_order_ 90380 tut

Mame: terrain-50_229685

Show of type! | patasets, Layers and Results

5. Click the shape file contour_lines.

6. Click Add:
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Look in: [E terrain-50_229685 V] & & @ | e v | e | EIL®
= contour_lines.shp (= NX92_lin e.shp = MNY01_line.shp En
| NX84_line.shp (%) NX92_point.shp [ NYO1_point.shp [=In
“INX84_point.shp (=) NX93_line.shp (=) NY02_line.shp CanN
| NX85_line.shp (= N¥93_point.shp [ NYD2_point.shp =
| NX85_point.shp (= NX94_line.shp (= NY03_line.shp EIN
| NX90_lineshp (=) NX95_lineshp [ NYD3_peint.shp =n
I NX30_point.shp (2 NX95_point.shp (=) NY04_line.shp CanN
| NX91_lineshp (= NYDO_lineshp [ NYD4_point.shp =
"I NX91_point.shp (- NY0O_point.shp (=) NY05_line.shp Can
1 | 11} [ k
Mame: contour_lines,shp
Show of type: [Daiﬁsets, Layers and Results "] [ Cancel ]

Your map probably now looks quite busy! Switch off the 1:250000 raster maps to make it clearer:

Table Of Contents

= & Layers
= WindFarms_Cumbria

= contour_lines

(=R 1:250000 raster
i tif
ny. tif
sc.tif
o tif

BEEEE
K & & &
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ATTRIBUTE TABLES

Our contour lines are vector map data, i.e. we have the geography of each individual contour line. Our wind farm
data is also vector map data.

One feature of vector map data is that information can be stored on its attributes. Let’s have a look at the attribute
table:

1. Right click the contour_lines layer.
2. Click Open Attribute Table.

There are several fields in the contour line attribute table. The field Prop_value contains the height in metres of the
contour.

Note that there are two different types of feature in the field Feat_Type — ContourLine and LandWaterBoundary:

31 | Polyline 08 150 nx34 38 ContourLine ordinary 40
32 | Polyline 08 150 nx34 35 ContourLine ordinary 40
33 | Polyline 08150 nx34 40 LandWaterBoundary | meanLowWWater -3
34 | Polyline 08 150 nx34 41 LandWaterBoundary | meanHighWater 211
35 | Polyline 08 150 nxd4 42 LandWaterBoundary | meanLowWWater -3
36 | Polyline 08 150 nx34 43 LandWaterBoundary | meanLowWWater -3
37 | Polyline 08 150 x4 44 LandWaterBoundary | meanLowWWater -3
32 | Polyline 08 150 nx34 45 LandWaterBoundary | meanLowWWater -3
39 | Polyline 08 150 nx34 46 LandWaterBoundary | meanLowWWater -3
40 | Polyline 08 150 nx34 47 LandWaterBoundary | meanLowWWater -3

Whilst not necessary for this exercise, you could use the different feature types to create a different style of line for
each. The steps below could be applied to other vector data and would be useful in creating different symbols for
different types of road if you were using road data, for example.

If you would like to try this, follow steps 3 to 10. If not, skip on to the next section.
3. Right click on the contour lines layer and select properties.
4. Click the Symbology tab.
5. Click Categories > Unique Values on the left.
6. Click the drop down box Value Field.
7. Select FEAT_TYPE.

8. Click Add All Values.
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= _.x :

| General I Source I Selection I Displaﬂ Symbology | Fields I Definition Gueny | Labels I Joins & Hﬂlatesl Time I HTML F‘npup|
Impaort...

Show: - - -
Feat r|Dra'lr categories using unique values of one field.
Walue Field Colar Ramp

C_Eleguriea
i Unique values FEAT_TYPE - - _ -

Urique values, many

.. Match to symbols in a
Quantities Symbol  Value
Charts — <all other values: <all other values:

Multiple Attributes

Label Count

1]
4]

g

MdAI.I"u"alu&B] [Md Values... ] | Remaove | [ Remaowve All ] [ Advanced -

You should now see the Symbology tab populated with different symbols for each type of feature.

Symbol  Value Label Count

— <all other values:= <all other values:= 1]
<Heading> FEAT_TYPE 24259
ContourLine ContourLine 23272
LandWaterBoundany LandWaterBoundany 537

9. Accept the symbols by clicking Apply and OK.

10. Remember you can edit the line styles by by clicking on them one-by-one and selecting new symbols.
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VIEW DIGITAL TERRAIN MODEL

Now let’s have a look at Digital Terrain Model map data. This type of map data is used for 3D modelling and is very
useful in visualising landscapes.

We downloaded OS Terrain 50 DTM from Digimap Ordnance Survey Collection. The map data was provided in ASC
format, a raster format. For our area, we needed 52 tiles. We have merged the 52 tiles into 1 TIFF file. We did this
using Arc Toolbox (Raster > Raster Dataset > Mosaic to new raster).

1. First, switch off the contour lines by unchecking the box next to them in the Table of Contents.

2. Click Add Data.
3. Navigate to the Digimap_Download folder.

4. Double click on the folder terrain-50-dtm_229684:

EEES 2 2
Loaok in: [E Digimap_Deownload_wind_farms '] @ LE| = "| E'|| Bl @

E raster-250k_229687

E raster-50k_229686

[ terrain-50-dtm_229684
Edterrain-50_220685

% citations_orders_90380 .t
% contents_order_90380.bd

Mame: terrain-50-dtm_229634

Show of type! | patasets, Layers and Results

5. Click on the file nweng_dtm.tif.
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Mame:

nweng_dtm

- |
Lookin: | terrain-50-dtm_229684 | B4 BN @
88 NX92.asc |=| NY00.asc T
|j MX92.asc @ NYD1.asc |j M
38 NX93. asc =] NY0L.asc N
|j MX03.asc B NYD2.3sc |j M
38 X9 asc =] NVD2.asc N
|j MK asc B NYD3.asc |j M
38 X5, asc =] NY03.asc N
|j M¥95.as5c & NYD4.asc |j M
83 NY00..asc =] NY04.asc N

Show of type: [Damsets, Layers and Results

A new layer has been added. Things to note:

e Lighter areas are higher. You should be able to see valleys quite clearly as they are darker.

Table Of Contents

3 x

B = layers
=] ‘WindFarm_Proposed2011

= [ contour_lines
— <all other values>
FEAT_TYPE
— Contourline
— LandWaterBoundary
2 nweng_dtm

Value
High:972.7

Low:-3

o o

nxtif
ny.tif
sc.tif
sd.tif

[NEwlands[Earm(2;turbine’sINewlands Farm (1 turbine)

OPTIONAL: play around with the symbology for your DTM layer. You can find symbology options by right clicking the

layer, select Properties then Symbology.
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MAP DATA ANALYSIS

Let’s imagine we want to find out about the potential impact on areas surrounding the proposed wind farms. One
way to start the analysis is to create a buffer zone around each wind farm.

ArcToolbox contains a Buffer tool.

1. Click GeoProcessing > Buffer:

n | Geoprocessing | Custemize  Windov
1_| ‘% Buffer |
# clip

&

TEl

Intersect

Unicn

Merge

Dissolve

Search For Tools

ArcToolbox

ViSRS

Environments...

[

Results

ModelBuilder
Python -l

Geoprocessing Options...

Alternatively click Arc Toolbox and select Analysis > Proximity > Buffer:

A% Mxx@el > > >

ArcToolbox O x

Bl ArcToolbox -
g 3D Analyst Tools B
= B Analysis Tools
= % Ewtract
#,, Clip
‘:\% Select
#, Split
‘:\% Table Select
% Overlay
= & Proximity
Y cufer o

"5% Create Thiessen Polygons

m

4:\ Generate Mear Table
' Multiple Ring Buffer
4:\ Mear

"5% Point Distance

‘% Polygon Meighbars
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You need to complete the Input Features, Output Feature Class and Distance fields.

@ Input Features Buffer

Creates buffer polygons
% Output Feature Cl .
LT around input features to a

specified distance.

@ Distance [value or field]
(@) Linear unit

() Field

Side Type (optional)
FULL

End Type (optional) OUTPUT
ROLUMND DISSOLVE TYPE:

Dissolve Type (optional) NONE
MONE

T
[ h
Dissolve Field(s) (optional) | [’/! )
- o = -

|| cancel | |[Environments... | [ <<tiderep | [  Toolhep |

2. Input Features — click the yellow folder next to Input Features.
3. Navigate to your Wind Farms in Great Britain folder.

4. Click the WindFarm Cumbria shapefile that you exported earlier (when we selected the Cumbria wind
farms).

5. Click Add.

Input Features ==
Lookin:  |EJwindFarmsinGreatBritan v | @ {y @ | EE v | 24| B4 0 @

Wind_operationallN.xls
@WindFarm_ConsentedZOll.shp
@WindFarm_Construction2011.shp
") WindFarm_Operational2011.shp
@WindFarm_Proposed2011.shp

&8 WindFarms_Cumbria.shp

Name: WindFarms_Cumbria.shp

1l

Show of type: | Ayl filters listed vl l
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6. Click on the yellow folder next to Output Feature Class.

7. Type the name of a new feature class in the Name box - we have used WindFarms_Proposed_Buffer. This
will create a new shape file containing the buffer information.

8. Click Save.

Output Feature Class

Look in: [Ei Wind Farms in Great Britain

v & @ E

Wind_operationallN.xls

l:l WindFarm_Consented2011.shp
-] WindFarm_Construction2011.shp
") WindFarm_Operational2011.shp
[=5) WindFarm_Proposed2011.shp
D WindFarms_Cumbria.shp

Name: Wind_Farm_Proposed_Buffer|

Save as type: [Feamre dlasses

9. Type 3 and select Kilometers in the Distance field.

10. Click OK.

'K Buffer

Input Features

~

Output Feature Class

Distance [value or field]
@) Linear unit

IZ:\User Suppert\Training\Geo\Training exercises\Wind Farms Cumbria\Exercise data\WindLI

Z:\User Support\Training\Geo\Training exercises\Wind Farms Cumbria\Exerdise data\Wind Farms in Gre

m

©) Field

Side Type (optional)
FULL

End Type (optional)
ROUND

Dissolve Type (optional)
NONE

Dissolve Field(s) (optional)

3 [IGIometers v]

| E] FiD

| ~

[ o

] [ Cancel ] [Environmems...] [ Show Help >> ]
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Your buffer zones will automatically be added to the table of contents and your map, for example as shown in the

image below:
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NEXT STEPS

What could Dave do next?

. He needs to better understand the areas around the proposed sites. His first step could be to view the sites
in ArcGIS with more detailed backdrop mapping, e.g. 1:50000 raster data from Digimap.

it o :
/ LR
Fion Lnﬁﬁ{:p"é ?
o 3

By

"

Forrt gm;g
T

.
e 3t

. He may want to create viewsheds, i.e. establish what can be seen from a particular vantage point, so he can
understand if the wind farms block the view of any landmarks. Viewsheds allow you to specify the height
above the ground of a target (in this case the turbine) and then analyse the surrounding topography to
calculate where the target is visible and not visible.

. Combine the raster data with the DTM. This would help people interpret the output from his models as they
will be able to see both the topography (DTM) and the built environment (raster map).

. He will want to integrate his ecological data into his model and assess the impact the development might
have on groups such as raptors.
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CREATE VIEWSHED

Let’s try and create a viewshed. There are several proposed sites in Cumbria on our map, let’s do this analysis for
one of them, Former Broughton Lodge:

i%: I?i?;ﬁ-::v{‘: et
s 1
n'e .

Fo T
P
= Ligea’ in

Ly .x \"\r -
o g

First, we need to create a new shapefile representing the position of the proposed windfarm. Ideally we need some
more detailed backdrop data to allow us to do this.

1. We recommend you go to the Data Download service and download the 1:50000 raster data from the

Backdrop Mapping category, for the approximate area shown in the image below of the Data Download
service.

2. Note that we cannot supply you with this data directly as this map data is covered by the Digimap licence
and you must be a registered user of Digimap to access it.
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Data Download

Digimap Home > Data Download

stp 1. skt ©
o =
P
il X ) ;
i 4N 47,@ Dearham
S S

Step 2. Select Data v
Product Allowance ! /QQ(}' '
05 MasterMap Bmughtﬂhr [, & T

Moor \¢ ’ ™ Bridekir
(55/200) thes F“mb)') & _ S : ‘J [

= Backdrop Mapping
MasterMap 1:1000 Raster

MasterMap 1:2000 Raster (55/200) tiles || -
1:10 000 Raster (3/200] tiles
05 Street View (3/200) tiles
1:25 000 Raster (1/100) tiles
L . B t
VectorMap District Raster {1/100) tiles :rea'
ift

1:50 000 Raster
1:250 000 Raster

MiniScale

OOEO0EEEEE
OO0 OOQ

Land and Height Data
Vector Data

Boundary and Location Data

Once you have downloaded your data and extracted it from its zip file:
3. In ArcMap, click Add data.

4. Navigate to the folder containing your newly downloaded 1:50000 raster map data:

o R,

Look in: [E Digimap_Download_wind_farms, v] & LE| =

== Download_broughton+1+50000+raster 91519

E raster-250k_229687
Eterrain-50-dtm_229684
Eterrain-50_229685

% citations_orders_90380 bt
% contents_order_ 90380t

Mame: Download_broughton+1+50000+raster_91519

Show of type! | patasets, Layers and Results
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5. Double click on the folder and sub-folder.

6. Select the TIF file(s) within the sub- folder. Note that your folder may contain additional TIF files, depending
on the area you downloaded.

7. Click Add.

os_conditions. b

Marme: ny02. tif

Show of type: Datasets, Layers and Results

8. Ensure your 1:50000 raster data is in your Table of Contents.
9. Uncheck all layers EXCEPT 1:50000 raster data and the Wind Farms Cumbria layer.

10. Zoom in to the site of the Former Broughton Lodge proposed wind farm:
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Tl_h’eﬂ'cmmls
fHoesa

Layers
= @ WindFarms_ Cumbris

= O contour_kines

= B Wind_Farm_Proposed_Buffer

(=]
= @ [
= O rweng_dtm
Value
High :872.7

Low: -3

= [0 1:250000 raster
@ B it
@ B nytf
% B sctif
@ B sdtif

56
-Riuton Hall

R !
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CREATE SHAPE FILE AND ADD POINTS

Now let’s create a new, empty shape file.
1. Start ArcCatalog on the right of ArcMap.

2. Navigate to the folder Wind Farms exercise data > Wind Farms in Great Britain.

w

Right click on Wind Farms in Great Britain, select New > Shapefile.

o X3
11 G-l @S-l la |9
s = P Location: Home - Data DownloadWind Farms - é
g 8 Foelder Conne @ Copy
' Toolboxes
Eﬂ Database Ser
@ Database Co
fa GIS Servers
[ My Hosted 5| =~ Refresh
@ B3 Teaclina rad
Folder | Mew 4
File Geodatabase [Z] Item Description...
Personal Geodatabase " Properties...

Database Connection..,
ArciIS Server Connection...
Layer...

Group Layer

: Python Toolbox

'+ 4] Shapefile.

4. Give your file a name e.g. former broughton lodge.
5. Select point as feature type (we are going to add the points where wind turbines will be located).

6. Select British National Grid — Edit > Projected Coordinate Systems > National Grids > Europe > British
National Grid.

7. Click OK.
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Feature Type: [F'uirrt

Spatial Reference

Description:

Projected Coordinate System:

MName:

British_ Mational_Grid

Geographic Coordinate System:

Mame:

L

GCS_0SGB_1936

[ Show Details

[ Coordinates will contain M values. Used to store route data.

[ Coordinates will contain Z values. Used to store 3D data.

oK

| | cancel

8. Now we want to add some data to our Shapefile — the points where wind turbines will be located.

9. Click on the Editor Toolbar button:

Cudtomize

v |2

Windows Help

EEEED P,

M S

Editor Toolbar

Open the Editor toolbar so you
can edit the map's data.

@ Press F1 for more help.

Irlm:rl T m
| [wllawl=] L ]

2

The Editor toolbar should appear, to the right or below your exisiting toolbar display — some of the buttons may be

greyed out:

stomize  Windows  Help

-
121 xv

Gl @ | Pe ki Editor| » »

il <
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10. Click Editor > Start Editing:

Editor-|| » © Ll
|7 Start Editing

el Pl -

11. Select the former broughton lodge shape file.

12. Click OK.

Start Editing

This map contains data from more than one database or folder.
Flease choose the layer or workspace to edit,

3 contour_lines

| a 4 former_broughton_lodge

(] '&WindFarm_Pmposed_EluFFer
|4 “**WindFarm_Proposed2011

Source Type

| d 7:\User SupportiTrainingYGeo Training exer...  Shapefiles [ dBase Files
L] Z:\User SupportiTrainingGeoiTraining exer...  Shapefiles [ dBase Files
| d Z:\User Support'Training\Geo Training exer...  Shapefiles | dBase Files

About editing and workspaces I (04 I [ Cancel

We can now start editing.
13. Let’s open the Create Features window.

14. Click Editor > Editing Windows > Create Features.
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Editnr*l |T| r_‘: u::g 2 D E
"7 Stop Editing

.;EE B SaveEdits

%

1

y Snapping

= More Editing Tools

- Editing Windows

-

A Create Features window will open on the right of ArcMap. You should see an area Construction Tools at the

bottom.
"+ Create Features ax
B~ BF <Search> ~ (@

Bojeleo g

former_broughten_lodge
‘lformer_bmughton_ludge

We need to select what type of feature we want to add. This is done in the Constructions Tools area, but it may be
empty.

15. Click on the arrange templates button under Create Features (looks like a funnel).

16. Click Filter by > Point.
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oS \\_:171“]” o CreatelFeatures 7 x

IIr—:ntlre‘» ‘il' E: ~FE] <Search> - (@
lSh ow All Templates

il
-. |. Paoint m Filter By »

Line Group By r

Polygon
Annotation

Dimension

[ L

Layers...

%L\cﬁ‘? |

17. You should see a symbol for point appear in the Construction tools area.

18. Click on Point.

- Construction Tools

|-:E| Point

~ Point at end of line

Your cursor will chage — you should see a dot on the end of it.

19. Click on the map at each point where you want the wind turbines to be located, e.g. see our 4 blue points on

the image below.
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20. Once you are finished adding points, click Editor > Stop Editing.

b _ [ Editer=|| » |

"/ Stop Editing It
e E-:j Save Edits, -

41

21. Click Editor > Save Edits.

Editu:-r*l [ A -

"7 Stop Editing
= [&f Save Edits B
7 G |

We have now added new points to our shapefile.
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ADD ATTRIBUTE INFORMATION TO SHAPEFILE

The next thing we want to do is add some attribute information to our shapefile — the height of the wind turbines
(OFFSETA) and the height of the observer (OFFSETB).

1. Right click former broughton lodge in the Table of Contents.
2. Select Open Attribute Table.

3. Click the icon in the top left.

B-ERE0fx
ormer_broughton_lodge

FID Shape * Id
F 0 J Point
1 | Point
2 | Point
3 | Point

[ e o

4. Select Add Field.

Table
ERERL =LY

H Find and Replace...

% Select By Attributes...

B  Switch Selection
[F] SelectAl

|| Add Field...

Complete the box as follows:
5. Name — OFFSETA.
6. Type — Float.

7. Precision —5. This specifies the number of digits that can be stored in a number field. For example, the
number 56.78 has a precision of 4.
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8. Scale—2. This is the number of digits to the right of the decimal point in a number in a field of

type float or double. For example, the number 56.78 has a scale of 2. Scale is only used for
Float and Double field types.

9. Click OK.
;o Ty
Add Field . S|
Name: OFFSETA
Type: [Flnat -
Field Properties
Precision 5
Scale 2

0K || Cancel

10. Add a new field with the same settings, naming it OFFSETB.

Now we need to set the values of OFFSETA and OFFSETB.

OFFSETA is the height of the turbines (to the top of the blades) and commercial towers seem to be about 120m high.

OFFSETB is the observer. An average person’s eyes are about 1.6m off the ground. To set these values:

11. Right click OFFSETA and select Field Calculator:

Sort Ascending

OFF 5

Sort Descending
Advanced Sorting...

Summarize...

Statistics...

Field Calculator...
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12. Say Yes.

Y'ou are ahout to do a calculate outzide of an edit zession. This method is faster than calculating in an edit
gegzion, but there iz no way to undo pour rezults once the calculation beging. Do you wizh to continue?

Dion't warh me again

13. The lower box should have OFFSETA = above it.
14. Type 120 in the box.

15. Click OK.

|
R

Parser
(@) VB Script (71 Python
Fields: Type: Functions:
@ Number Abs ()
Shape A ()
® String Cos ()
Id - Exp ( )
OFFSETA @) Date Fixc )
= Int( )
OFFSETE
Log ( }
Sin )
Sar({ )
Tan ()

[ show Codeblodk E B B

OFFSETA =
120 -

About caloulating fields Clear ] [ Load... ] [ Save... ]
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16. Right click OFFSETB and click Field Calculator.

17. Enter 1.6 in the bottom box.

18. Click OK.

Your table should now look like this:

Table
former_broughton_lodge
FID | Shape* | Id | OFFSETA | OFFSETE
0 | Point 0 1210 1.6
1 | Point 0 1210 1.6
2 | Point 0 1210 1.6
3 | Point 0 1210 1.6

19. Close the Attribute table.
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CONDUCT VIEWSHED ANALYSIS

1. Open ArcToolbox.

2. Select 3D Analyst Tools > Visibility > Viewshed.

ArcToolbox O ﬂ

ArcToolbox -
= ﬁ 30 Analyst Tools I
&y 2D Features
& Conversion
& Data Management
& Functional Surface
&y Raster Interpolation
& Raster Math
B Raster Reclass
B Raster Surface
& Triangulated Surface
= & Visibility
.ar\% Construct Sight Lines
#, Line Of Sight
;\% Observer Points
#, Skyline
.ar\% Skyline Barrier
#, Skyline Graph
;\% Sun Shadow Volume
N Viewshed

m

NOTE if you get a message telling you that you need Spatial Analyst ,follow these steps:

3. Customise > Toolbars > Spatial Analyst.

4. Customise > Extensions > Spatial Analyst.
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1 L
[ )

Select the extensions you want to use.

..... 30 Analyst

----- ArcScan

----- Geostatistical Analyst
----- Network Analyst

----- [ ProductivitySuite

----- Publisher

----- Schematics

----- Spatial Anahyst

----- Tracking Analyst

Description:

3D Analyst 10.1
Copyright ©1999-2012 Esd Inc. All Rights Reserved

Provides tools for suface modeling and 30 visualization.

Close

After clicking Viewshed, complete the box:

5. Input raster — connect to the DTM data file nweng_dtm (look in Digimap Download > terrain-50-dtm folder).
6. Input point features — connect to your new shapefile.

7. Output raster — name it something meaningful e.g .broughton_viewshed.

8. Curvature of Earth will be a factor for large areas — leave it for this example.

9. Click OK.
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“ vt s L W SRR BRI Na 1w e

Input raster Use earth curvature
| Z:\User Support\Training\.Geo\ Training exercises\Data Download\Wind Farms\Digimap_Do_~ | @ corrections
(optional)

Input point or polyline observer features
IZ:\User Support\TrainingGeo\Training exercises’\Data Download\Wind Farms\former_brm;l @

Allows correction for the

Output raster earth's curvature.
Z:\Jser SupportTraining\Geo{Training exerdses\Data Download\Wind Farmsbroughtonvs @
Z factor {optional) » Unchecked—NMo
1 curvature correction
; ; will be applied. This
[Tize earth curvature comections (optionalk is the default.
Refractivity coefficient (optional) « cherked - Lanaiy
0.13 correction will be
applied.
ok || cancel |[Envionments...|| <<tidetelp | | ToolHep |

If it works, your map will change and you will see a green tick in the bottom right of the screen:

o/ Viewshed ' x
NV470.696 S28088.082 Meters

What you are seeing on your map is a binary image showing areas where the wind turbines are visible and where
they are not visible.

— LandWaterBoundary
= [0 WindFarm_Proposed_Buffer

=2
S oughon.=

[ Mot Visible
[ Visible
nwengS0k.tif

The next task is to take this output file and present it in a meaningful way.
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DISPLAY VIEWSHED ANALYSIS VISUALLY

Ideally we want to be able to see the viewshed data with one of the raster maps, to understand from what points
the turbines are visible. It would be really useful to combine this with a relief map which shows us hills more clearly.

Let’s create a relief map, using our DTM data.

1. Open ArcToolbox.

2. Select 3D Analyst > Raster Surface > Hillshade.

ArcToolbox O x|

B ArcToolbox »
= B 3D Analyst Tools I
& 30 Features
& Conversion
& Data Management
& Functional Surface
& Raster Interpolation
& Raster Math
& Raster Reclass
= & Raster Surface
"{% Aspect

"'r\% Contour
"’»\\’ Contour List
"’\% Contour with Barriers

m

"{% Curvature
#,, CutFill

N Hillshade

"’\% Slope

-

3. Theinput raster is the DTM file nweng_dtm.

4. Select afolder and a name for the output relief map e.g. reliefshade.
5. Setthe Azimuth at 250 — this will give us shading at late afternoon.
6. Keep the default value of 45 for the altitude.

7. Click Save.
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", Hillshade [E=E S
e " | Azimuth (optional)
IZ:\User Support\Training\Geo\Training exercises\Data Download\Wind Farms\Digimap_DoLI _ )
Output raster ’:;:T-Zith angle of the light

Z:\Jser SupportiTraining\GeoTraining exerdses\Data Download \Wind Farms\iewshedreliefshade E-‘] :
Azimuth (optional) The azimuth is expressed
250 in positive degrees from 0
Altitude (optional) to 360’. measured
ks | clockwise from north.
Model shadows {optional) The default is 315 degrees.
Z factor (optional)
1
[ ok || cancel |[Environments... || <<tiderep | | ToolHep |

Now we can display different map data to try and convey the viewshed information more meaningfully.

1. First, tick the following map layers to ensure they are switched on:
1. 1:250000 raster.

2. broughtonVS (or whatever you called your viewshed layer).

November 2013 -68 -



EDINA Digimap Training: Wind Farms in ArcGIS

3. former broughton lodge (or whatever you called your new shape file with the wind turbine
locations).

4. Reliefshade, your new relief map

2. Change their order in the table of contents by clicking and dragging on them. We recommend this order
from top to bottom — shapefile of wind farm locations, viewshed layer, 1:250000 raster map, relief map:

A

(.
(I

[
+
+ v
+ v

= former_broughten_lodge

= broughtonVs

Mot Visible
Visible

= 1:250000 raster

ruetif
ny.tif
sc.tif
=d tif

= reliefshade

Walue
High: 254

Low:0

Play around with the transparencies of different layers.

3. Right click broughtonVs > Properties > Display and change the transparency to 50%.

4. Click OK.

5. Tryasimilar, or higher, transparency number for your raster map.
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v

| General | Source | Key Metadata | Extent | Display | Symbology | Fields | Joins & Relates|

Show MapTips
Display raster resolution in table of contents
Allow interactive display for Effects toolbar

Resample during display using:

| Nearest Neighbor (for discrete data) -
Orthorectification
Confract:
& [] ortherectification using elevation
Transparency: 50 | % DEM I@ nwenga0k.tif j |E|

Elevation adjustment

Coarse Medium Mormal
|

Z affset:

0

Geoid:

[ ok J[ cancel |[ apoy |

H Brightness: 0 % i@ Constant elevation: \:l

Hopefully your map will now display your viewshed data with the raster map and your relief map underneath, to
help those reading your research understand where the turbines are visible.
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NOTE: the viewshed analysis does not take account of buildings. So whilst your map makes it look as if the turbines
are visible from the centre of Cockermouth, this may not be the case from every angle.
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