Marine Digimap: ArcGIS exercise — Forth crossing analysis
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Introduction
This guide contains instructions for viewing spatial data in ArcGIS. The source of the data is Marine Digimap, Digimap
Ordnance Survey Collection and ShareGeoDigimap.

You will need access to ArcGIS software to complete 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
Paul is studying for an MRes in Environmental Analysis and Assessment at Heriot Watt University.

His dissertation topic is on the site of the new River Forth crossing, between Fife and the area north of Edinburgh. He
needs to create a map of the area, using Ordnance Survey map data.

It’s important for Paul to understand the water depth profile at the proposed site. He is also interested in finding out
about the characteristics of the intertidal area.

What will I learn?
o The key applications used in ArcGIS desktop software
e How to:

O add raster and vector map data to ArcMap

0 amend symbology of map layers

O create a simple query to select map features

0 join two tiles of raster map data together (mosaic)
O create a cross section to analyse water depth

O save cross section as a Shapefile

What data do I need?
For this exercise you will need some map data from Marine Digimap, Digimap Ordnance Survey Collection and
ShareGeo. The licences do not permit us to supply you with the data. You will need to download it.
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1 Marine data

Login to Digimap

Select Marine > Download... > Marine Download

Search for Forth Bridge

Click Select Visible Area under Step 1

Select Gridded Bathymetry 6 from the category Bathymetry

vk wN e

Step 2. Select Data
Product Allowance

& Vector Data
# HydroView Charts
= Bathymetry (1 selected)

[[] Gridded Bathymetry 1 Arcsec... Info (0/50) tilas
[¥] Gridded Bathymetry 6 Arcsec... Info No limit

6. Click Add to Basket at the bottom left of the screen
7. Name the order
8. Click Request Download

Basket e

You have selected the following products. Where possible you can click Change to select a different
version, format or layers:

Product Name Version Format Layers Options Preview Remove
Gridded Bathymetry 1 Arcse... August 2013 ASC (&) o

Give this download a name:

Email address your downloads are sent to:
: Add More Data Clear Basket

vivienne.carr@ed.acuk  [Change email]

You will now receive 2 emails from Digimap

9. Click the link in the second email
10. Check the box to agree the data is not to be used for navigation
11. Click Download

Your download is ready 9
Order Download
Order Name Status Order Date Download Size
forth READY 13-Aug-2014 2.2MB

1 AM AWARE THAT THE MARINE DATA I HAVE CHOSEN TO DOWNLOAD ARE NOT TO BE ®
USED FOR NAVIGATIONAL PURPOSES: Why not?

12. Save the file data.zip to a suitable folder on your computer. We recommend renaming the file to Gridded
Bathymetry.
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2 Ordnance Survey data
1. Login to Digimap
2. Select Ordnance Survey > Download... > Data Download
3. Zoom in to Edinburgh
4. Click Draw Rectangle and draw a rectangle that covers both Forth bridges
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Select VectorMap District from the Vector data category
Click Add to Basket
Name your order —we recommend naming it VectorMap

Burnside r"v f _Station

......

Click Request Download

w oK N,

Download the zip file when you receive the email from Digimap telling you the order is ready

3 VectorMapDistrict Style files
1. Go to this web page: http://www.ordnancesurvey.co.uk/business-and-government/help-and-

support/products/vectormap-district.html

2. Download the file Layer Files.zip

4 Intertidal data
1. Login to Digimap
Select Discover > ShareGeo Digimap
Search for tidal
Click on the record Scottish Mainland classified inter-tidal polygons
Save the file Scot_Coast_pol.zip to a suitable folder.

vk wN

5 Create a Forth Bridge folder

This exercise will be easier if all of your map data is in one place.

1. Open Windows Explorer
2. Create a new folder
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3. Name it Forth Bridge
4. Now move all of the map data that you have downloaded into the Forth Bridge folder

You should now have a Forth Bridge folder, with 4 sub-folders: one with Marine data, one with Ordnance Survey
data, one with Ordnance Survey layer files and one with inter-tidal data.

6 Unzip data files

To access the map data, you need to unzip the data files you have downloaded.

This step will vary depending on the software available on your computer. The following steps describe the process
on a Windows desktop computer.

Open Windows Explorer or your file manager

View the contents of your Forth Bridge folder — there should be 3 zip files
Right click on one of the zip files

Look for Extract all or Unzip

Unzip the contents of the file to a new folder

S

Repeat this for all 3 zip files that you downloaded

This image shows the unzip process on a computer that uses software called 7-Zip to unzip compressed files.

1) gridded_bathymet 10/12/2013 15:08 Compressed (zipp... 1,924 KB
Open 1
Extract with Express Zip
Open in new window

Extract All..

Pi  Scan for viruses

Always available offline

1-Zip k Open archive
Open with k Extract files...
Restore previous versions Extract Here
& Adobe Drive C54 b Extract to "gridded_bathymetn\"

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.

6
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. ArcMap is the application you work with to view, explore and analyse map data and create maps for
publication.
J ArcCatalog is the application you work with to manage data.
. ArcGIs
L P

i ArcCatalog 101
'E-jv ArcGIs Administrator
® ArcGlobe101
@ ArcMap101
@ ArcScene 101
. ArcGIS for Desktop Help
| Desktop Tools

Some ArcGIS Desktop products include additional applications, such as:

. 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.

ArcToolbox O x

B ArcToolbox

5 30 Analyst Tools

@ Analysis Tools

B3 Cartography Tools

@ Conversion Tools

3 Data Interoperability Tools
@ Data Management Tools
B3 Editing Tools

@ Geocoding Tools

@ Geostatistical Analyst Tools
@ Linear Referencing Tools
@ Multidimension Tools

@ Metwork Analyst Tools
@ Parcel Fabric Tools

@ Schematics Tools

@ Server Tools

@ Spatial Analyst Tocols

@ Spatial Statistics Tools

B3 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.
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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:

|

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Hs=Y EIRNET -EICEs - 00 CEE@E ik » NS o A S N MEd

Lo A 5~ k@ MBSO R e

Table Of Contents B ox . - : Y- oo o = m

88 E ) o

= B 750
nz26netif %
nz2Gnw.tif ©
nz2Bse.tif g
nz2Bsw tif S

B|&n < m | =
420931.701 569621134 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.

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.
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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 View Bookmarks Insert Selection Geoprocessing  Customize  Windows  Help

lD2as B X9 b MEEE L

Iaao::::« | k@ MBS0,

T e~ now | . I Lo .
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.

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.

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.
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@ ArcCatalog - Arcinfo - M:\CPDAGISWirtualCam pusl.earnArcGIS\Start\tourism.mxd

File Edit Wiew Go Tools window Help

o |63 A 2 X | i E S A e n| e
Location: |M:'\EF'D'\GISWiltualEampus'\Learm’-‘chIS\Stalt\.tourism.m:-:d L]

-Stylesheet: |FaoCESR o [ T

& = '..’5.;6:-ntents ] F'review] Metadata] \
Cgpélog d_\(

L] Mame:  tourism_mxd
f@ CiDocuments and SetkingsiyvcareiDeskiopl Data Downloads Type: Map Document
+ 8 edrburgh San Diega, Califormia
£ D MMLayers ) i
i+ (2 shape files Catalog tree A= :__
@0 WL e
@ MY, A : =
=13 CPD I:lc";_ s : i [
[ s 0] k| e
=] &5 = Nk g
=12 VirtualCampus fous d , 1~
— [:l Learnfrcals
) 23 analysis \
+ (21 Design N
[ Edit
23 Model
+ I:l Qrganize
(21 Reference
=27 sStart

! @ SanDiego.qdb
i@ 5 Tornado.gdb
i m 5 Unitedstates,gdb
[ @ 5 YouthCenter.gdb
& @ tourism. mxd
: @ youthcenter, mxd
~ : e wouthcenter completed.mxd

+ (2 5ymbals
) B2 virtualCampus
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Create a folder connection
ArcGIS essentially treats files like databases. In order to access a dataset, you need to establish a connection to the
folder that contains the data. In this case we will connect to the “Forth Bridge” folder.

1. Open ArcCatalog. You will find the ArcCatalog icon on the toolbar:

ustormnize  Windows Help
M @ =] 5:'“ - - Editor~-
B T Catalog

Open the Catalog window to
access and manage your data.

@l Press F1 for more help.

e~ A

2. ArcCatalog will now be visible on the right of ArcMap.
3. Click the Connect to Folder button, a yellow folder with a plus sign on it.

 Catalog X5
-l @ E-E S E o

Location: 3 Folder q Connect To Folder

HnmE-Mari Connect to a folder or disk drive
SN55] Folder Connejis you can work with its contents
in the Catalog.

£ E\leeds digimap essentials
£ E\Wind Farms

EEEEE

4. Navigate to the Forth Bridge folder.
5. Click OK.

11
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|
oo

Choose the folder to which you want to connect:

L ArcGIs -
4| | Forth Bridge
4 || data
= 1) bathymetry

. Download_vector_map_district_]
. os-vectormap-district-layer-files
. Scot_Coast_poly

L. Maplnfo

. Wrecks ArcGIS 3
= 0 Multiple stuff for Robohelp
[= ) MNTF data 5

4| i | 3

Folder: Z:\ser SupportiTraining\Geo\Training exercses\Marir

| Make New Folder | | ok || cancel |

12
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View and style geographic data

We mentioned that Paul needed a map of the area around the Forth Bridge. An appropriate dataset for our purposes
is VectorMap District. We downloaded this from Digimap Ordnance Survey Collection.

First we will add the style files for the data, i.e. the files that contain the cartographic styling information (the colour
and line thickness of the roads, buildings etc).

Add Vector Map District data style files
1. Open ArcMap.
Select New Maps > Blank Map
Click Add data
Navigate to the folder Forth Bridge > data > os-vectormap-district-layer-files:
Add the full colour layer file.

e . =S
Look in: [E os-vectormap-district-dayer-files *] LG E-BE0®

}# 05 MDistrict.tf
. OSVectorMapDistrict-Backdrop.byr
O5VectorMapDistrict-Full Colour. byr

vk wn

Mame: OsvectorMapDistrict-FullColour. lyr

Show of type: Datasets, Layers and Results

You will notice that lots of layers seem to have been added but nothing has appeared in the map. This is
because we have added the style file and need to conect it to the actual data. ArcGIS identifies broken/missing
data links with a small red exclamation mark.

= [“? Foreshore

= [} TidalWater

13
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Connect style file to data file
1. Rightclick a layer, e.g. Roads — us the SECOND layer file in the list
Select Properties.
Click the Source tab.
Click on the Set Data Source button.
Navigate to, then add the corresponding data file, e.g. for the Road layer follow the path Forth Bridge >
VectorMapDistrict > vmd-vector-315031 > NTRoad.shp.

,

General | Source |Selection | Display I Symbology I Fields | Definition Gluery I Labels I Juoins & Relates

vk wnN

Extent
Top: 200000,000000 77

Left: 400000,000000 72 Right: 500000,000000 72
Bottom: 100000.000000 ??

Data Source
Data Type: Shapefile Feature Class -
Feature Class: Building
Location: C:\su
Feature Type: Simple
Geometry Type: Palygon
q 3

Set Data Source...

You should see some points added to your map window. If not, check that the layer is checked in the Table of
Contents. Still nothing? Right click and select Zoom to layer.

Table Of Contents
8 S8|[
= = Layers

= O5VectorMapDistrict-Full Colour

= PublicAmenity

FEATCODE| [& Copy
§ 25250, Educg % Remove

' 25251, Police .

o] Attribute Tabl
b 25252, Hosp E pen Attribute Table
+ 25253, Place loins and Relates

| 25254, Leisuq|f_;,> Zoom To Layer

6. Repeat steps 1-5 to set the data source for the following layers:
a. Buildings
b. Surface water Area
c. Surface water line
d

Woodland
14
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This should be suficient to provide spatial context.

Note on map symbols

Note: you can change any symbol used on the map by clicking on it in the Table of Contents, e.g.

1. Click on the line next to Local Street, a Symbol Selector box will pop up:

= MNT_Road

FEATCODE, CLASSIFICA
25710 |Motorway
25719|Motorway, Collapsed Dual Carriageway
25723|Prirnary Road
25729|A Road
25735|Prirary Road, Collapsed Dual Carriageway
25739|A Road, Collapsed Dual Carriageway
25743|B Road
25749|E Road, Collapsed Dual Carriageway
25750|Miner Road
25759 |Miner Road, Collapsed Dual Carriageway

257600 Local Street

25780|Private Road Publicly Accessible
25790|Pedestrianised Street

2. You can then change the line colour and thickness, e.g. in this image we have chosen a black line of width

point 1.
3. Click OK.

Save your project
1. Click File Save as

Current Symbol

Color: E
|

Width: =

Edit Symbal. ..

[ Save As... ” Reset ]

2. Save your ArcMap project to a suitable folder with a meaningful name.

August 2014
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Add intertidal data

We are now going to add a dataset that shows the nature of the intertidal zone. It was derived from OS MasterMap

data and is therefore subject to the same terms of use as MasterMap data downloaded directly from Digimap.

We downloaded this data® from one of the ShareGeo repositories, where you can find some really good datasets:

o v kW

ShareGeo Open — a repository for open geospatial data

ShareGeo Digimap — a repository of useful and interesting datasets derived from data licenced through
Digimap. The collections that your institution subscribe to will dictate the datasets that are visible in
ShareGeo Digimap

Click Add Data button.

Navigate to the folder Scot_Coast_Poly.
Click the shape file.

Click Add.

-

Add Data

_ BBV~ =

Look in:

MName:

=il Scot_Coast_poly.shp

Show of type: [Daﬁsets, Layers and Results v] [ Cancel ]

’ESmt_Cnastjoly 'l 1 {;} Lf}l E 4 ﬁ| El v @

Scot_Coast_poly.shp I

W =

7.

= S — _— e [ -]

Apply a colour scheme to the data.
a. Right click the layer in the Table of Contents.
b. Select Properties.
c. Select the Symbology tab.
d. Click Categories > Unique Values .
e. Setthe Value Field to Cemodsen.

! http://digimap.edina.ac.uk/sharegeo/handle/10389/197 if the link doesn’t work, search for Inter-Tidal in ShareGeo Digimap

and select Scottish mainland classified inter-tidal polygons.

16
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[ Layer Properties u

| General | Seurce | Selection | Display | Symbology | Fields | Defintion Guery | Labels | Joins & Relates | Tme | HTML Popup|
Show:
_F::..m Draw categories using unique values of one field. —

Categories Value Feld Color Ramp

Unique values, mary | "Fp merged

~Unauevakes | FID_meged D - -
|

L. Match to symbals in al[~ Area
Quantities Perimeter - B
. [ :—'[IJD_mster other values>
Muitiple Aftributes GRIDCODE
—
SNH_Class |1‘ |

P

Add All Values | | Add Values... | | Femove | | Remove All | [ Advanced -

|| [ General | Source | Selection | Display | Symbelogy | Fields | Defintion Guery | Labels | Joins & Relates | Time | HTML Popup |
Show:

Fotores Draw categories using unique values of one field. Import...
Categories Value Field Color Ramp

- Unique values Cemodsen - ' - N -

Unigue values, many

i Match to symbals in a
Quantities Symbol  Value Label Count *
Charts [l <l other values: <all other values: 0
Multiple Aftributes <Heading> Cemodsen 9820

648 -

[ |tificial beaches Artificial beaches 3 (1]

[ |Atificial shorsline or shorelin Atificial shorsline or shorelini 48 _—

om0 I cozstal embarkmerts for co Coastal embankments for co 86 |i|

|:|Coastlines made of soft non- Coastlines made of soft non- 326
-Conglomemtes and/or cliffs | Conglomerates and./or cliffs 1 1159
Developed beaches {ength Developed beaches {ength 287

-Developed beaches with sai Developed beaches with sai 506 -
[Add Al Values [ Add Values... | | Femove || Remove Al | [ Advanced ~
Ok || Cancel || ooy |

8. Click OK at the Properties box.

August 2014
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Identify Intertidal characteristics
We may want to find out more about the intertidal area. We can use the Identify tool to do this.

First, let’s make sure we are in the right area. Zoom until you are around the Forth Bridges. If you have all of your
map layers checked (visible on the map), your map window should look similar to this image.

(=" =g~ .
5

LR+

k- "ll.

ot Selection Geoprocessing  Customnize  Windows  He

&b - | 140000 M EEEE
i-0 n[@ 7 BN 0R,
Identify

Identify gecgraphic features by
clicking on them or dragging a

box around them.
|

18
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e What are the properties of the intertidal area where the bridge is to be built? For example, by clicking the
Identify tool then clicking on a polygon near the bridge (circled in this image) we get an information box
which gives us information from the layer’s attribute table.

il b
Identify O x

Identify from: I'@” Scot_Coast_poly il

=- Su_:nt_CoastJ:unIy
.- Soft strands of heterogeneous category grain size

Location: 310,564,507 679,052,904 Meters

AT

Field Value

L FID 7893

i/ Shape Palygon

e FID_merged 0
Area 9209,945536
Perimeter £10.805456
FID raster 0O
D 0
GRIDCODE B8
Cemodsen  Soft strands of heterogeneous cateqory grain size
SMH_Class

[V. A

Identified 1 feature
L 3 }..a-"
“ L YN

19
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e We could try and select all regions in Scotland that have a particular intertidal characteristic, e.g. Soft strands

of heterogeneous category...

= Scot_Coast_poly

[] =all other values>
Cemodsen

]

M Artificial beaches

[ Artificial shoreline or shoreline with longitudid

B Coastal embankments for construction purpd

I Coastlines made of soft non-cohesive sedimeg

M Conglomerates and/or cliffs made of materia

[l Developed beaches (length of the beach > 1 i

[l Developed beaches with sandy strands: fine td

[ Estuary

I Harbour areas

B Rocks and/or cliffs made of hard rocks (little 4

M 5mall beaches separated by rocky capes

B 5oft strands made of mine-waste sediments

[ Soft strands of heterogeneous category grain

M Soft strands with rocky "platforms” (rocky flat]

[ Strands made of muddy sediments: "waddeng

1. Open the attribute table of the Scot_Coast poly layer.

2. Choose Select by Attributes from the top left and compose a suitable query.

You have to select items one by one to place them in the query box at the bottom.

Double click Cemodsen.
Click the equal sign.

© N oUW

Finally, click Apply.

August 2014

Click Get Unique Values to populate the box with all the possible values of the Cemodsen field.
Double click “Soft strands...” to add it to our query.
Click Verify to check that your query is valid.
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Enter a WHERE clause to select records in the table window.

Method : [Creaeanewseledkm vl
"FID_raster” - [T
"

"GRIDCODE"
"Cemodsen” E|
"SNH_Class" -

=] (2] [tie]
08 @ =
Get Linique Values | Go To:

SELECT * FROM Scot_Coast_poly WHERE:
"Cemodsen” = "Soft strands of heterogeneous category grain size” -

—

Cear || Veiy || Hep || Load. || Save.. |

[ _soply || Cose |

At the bottom of our attribute table it states the number of records selected, in this case 902:

107 | BSE65 |  34.034276 |

N E (902 out of 3820 Selected)

If you close the attribute table, the selected records should be outlined in blue on the map, e.g. in this image we can
see some areas near the Forth Bridge have been selected:

21

August 2014



Marine Digimap: ArcGIS exercise — Forth crossing analysis
Save a selection as a Shapefile

We may want to save our selected records so that we can use them again, in this or in a different project.

1. Switch the Table of Contents to List by Selection
Table Of Co ts

8)3

2. Right click the Scot_Coast_Poly layer
3. Select Create Layer from Selected Features

Switch back to List by Drawing Order
le Of Contents

[ — 4

5. Right click the Scot_Coast_poly selection > Data > Export Data

6. Select to export Selected Features

7. Use the same coordinate system as the source data

8. Click the yellow folder icon

9. Save the export in a suitable place with a meaningful name

10. Ensure you select Shape file from the Save as type drop down box
11. Click OK

r' e o
oo =

Export: [Selected features v]

Use the same coordinate system as;

(@) this layer's source data
(") the data frame

the feature dataset you export the data into
(only applies if you export to a feature dataset in a geodatabase)

Qutput feature dass:

wTraining exercises Marine_data_G15%Forth Bridgesoft_strands shp @

[ Ok ] [ Cancel

You now have the soft strands as a separate layer that you can reuse if you wish.
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Add bathymetry data

We would like to view the water depth for the Forth Estuary. We have provided you with some data from Marine
Digimap — Gridded Bathymetry data from the Hydrospatial Download service. This data comes in ASCIl format and in
WGS 84 projection.

Gridded bathymetry is supplied as ASCII data and we will need to convert it to a raster.

1. Save your current ArcMap project file.
Start a new project by clicking the New Map File icon.

File Edit Vievw

3. Open ArcToolbox. You will find the icon on the toolbar, it’s a red icon:

nize  Windows  Help
=@ EEIE $e . Editor

@ .
XY ;

ArcToolbox

Open the ArcToolbox window so
YOU CaNn acCess gecprocessing
tools and toolboxes,

-

@ Press F1 for more help.

4. Select Conversion Tools > To Raster > ASCII to Raster:

ArcToolbox O x

&3 Cartography Tools *
= @ Conversion Tools
& From GPS
& From KML
&5 From Raster
%g From WF5S
%3 Metadata
& To CAD
& To Collada
& To Coverage
& To dBASE
& To Geodatabase
B To KML
= %g To Raster

N ASCI to Raster

‘i\% DEM to Raster

‘i\% Feature to Raster

‘;w% Float to Raster

;x% LAS Dataszet to Raster
#._Point to Raster

m
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5. Forthe Input ASCII raster file, navigate to the location of your Gridded Bathymetry files, e.g. Forth Bridge >
Gridded Bathymetry
a. Select the folder NW25400040
b. Select the file nw25400040.asc
6. Place the output file in a separate folder within the Forth Bridge folder, naming it something like bathymetry
1

Input ASCII raster file
eolTraining exercsesMarine_data_GIS\Forth Bridoe\data\bathymetryinw 25400040 \nw 25400040, asc @

Output raster
ing\GeoTraining exercsesMarine_data_GI5Forth Bridgedata\bathymetryinw 25400040 bathmetry 1 @

7. Setthe Output Data Type to Float.
8. Click OK to carry out the conversion.
9. Repeat steps 4-7 for the ASCII file in folder NW25600040, naming the output file bathymetry 2.

The two rasters you have created should have been automatically loaded.

Table Of Contents 3 x
EEEXE
= = Layers

= @ [H

Value
High: 5.789

Low: -246.535

= 4 Bathl
Value
High:9.354

Low: -77.801

We now have our bathymetry data loaded but the tiles don’t look right; there is a join between the two tiles. This is
just the way that ArcMap displays the data, stretching each grid individually to the max-min values it contains.

We will create a mosaic of the two grids. This is particularly useful when working with multiple tiles as it makes it
easier to load the multiple grids.

10. Open ArcToolbox

11. Select Data Management Tools > Raster > Raster Dataset > Mosaic to New Raster

12. Input rasters — add bathymetryl and bathymetry2 here

13. Output Location — click on your Gridded Bathmetry folder to add this as the location for the new raster
14. Give the output a name (Bath_Mosaic), don’t bother with a file extension

15. Set the Number of Bands to 1
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Input Rasters “ | Number of Bands 1
l Bl
The number of bands to be
E:\Services\DigimapMarine\Scot_Coast_poly\Graph\bath1 [E contained by the raster
E:\Services\Digimap'Marine\Scot_Coast_poly\Graph\bath2 [E dataset.
+
Output Location
E:\Services\Digmap\Marine\For thTest\data\bathymetry @
Raster Dataset Name with Extension
Bath_Mosaic
Spatial Reference for Raster (optional) .
Pixel Type (optional)
8_BIT_UNSIGNED -
Cellsize (optional)
Number of Bands
1
Mosaic Operator (optional)
LAST -
Mosaic Colormap Mode (optional)
FIRST - [ N
ok || cencel || || <<tiderep | | ToolHep
16. Click OK.

17. Bath_Mosaic should be automatically added to the project when it has completed. The join is seamless and
the high and low values are now 9 and -246.

Table Of Contents rx

koS8 3
EF=] Layers|

= [ Bath_Mosaic

Value
High :9.354

Low : -246.535
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Data Projection
All data downloaded from Marine Digimap is in WGS84 projection. The Ordnance Survey data that we have added
and styled (the Vector Map District data) is in OSGB 19367

To make it easier to analyse the two datasets together we should convert one of the projections so they are the
same. In this case it is going to be easier to convert the Bathymetric mosaic to be in OSGB 1936.

Note: ArcGIS will perform an “on the fly transformation” so why bother? Well, the on the fly transformation may
not always pick the most appropriate transformation algorithm.

1. First we will check that the mosaic has a projection and if it is missing we will define it.

a. Right click Bath_Mosaic in the Table of Contents.
b. Select Properties > Source> Scroll down to see if Spatial Reference is defined or undefined:

General | Source | Key Metadata | Bxtent | Display | Symbology | Fi
Property Value
= Extent
Top 58.00000004
Left -4
Right -1.99999996
Bottom 53.99999996
= Spatial Reference <lndefined =
Linear Unit
Angular Unit
[Fl  Statistics

c. If undefined, close the layer properties.
d. Select ArcToolbox > Data Management > Projections and Transformations > Define Projection:

T e
= %: Projecticns and Transformations
B Feature
& Raster
"‘:ﬁ Convert Coordinate Motation
"‘:% Create Customn Geographic Transforn
"‘:ﬁ Create Spatial Reference

"‘:Q. Define Projection

el =

e. Set the projection to WGS84.
f. Select Bath_Mosaic as the Input Dataset.
g. Forthe coordinate system, select Geographic Coordinate System > World > WGS1984

?To learn about map projections, have a look at the Digimap elearning modules:
http://wyvis.edina.ac.uk/webhelp/training/training.htm#elearning/eLearning.htm
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o e ropes IO e

¥ Coordinate System | Z Coordinate System |

’ - | Type here to search * Q) :iy | f;w - 3t

€ ITRF 2005 -

€3 ITRF 2008

€ NSWC 9Z-2

€1} WGS 1966

€ WG51972

€) WG51972 TBE

@
£3 Projected Coordinate Systems
£ Layers

4 ||

h. Click OK

2. Now that the projection of the mosaic is defined, we can convert it to OSGB 1936:

a. ArcToolbox > Data management > Projections > Raster > Project Raster
b. Select Bath_Mosaic as the input raster
c. The Input Coordinate System should be automatically defined as WGS 1984.
d. Select your bathymetry folder to save the output and call it something like BathMos_OSGB
e. Geographic Transformation — set this to OSGB_1936_to_WGS_1984_petroleum (this is the most
accurate transformation between WGS84 and OSGB).
r‘_\ Project Raster - @M
Input Raster " | Geographic i
[Bath_Mosaic =l Transformation
Input Coordinate System (optional) (optional)
GCS_WGS_1984 o
Output Raster Dataset The transformation method
E:\Services\Digimap \Marine \For thTest\data \bathymetry\BathMos_0SGE @ used be;wee" two
Output te System g;of:g ic systems or
British_National_Grid @
Geographic Transformation (optional) The geographic

transformation is optional
when the input and output
coordinate systems have
the same datum. If the
input and output datum are
different, a geographic
transformation needs to be
specified.

0SG8_1936_To_WGS_1984_Petroieun

«| [= [x] [+

For information on each
supported geographic
(datum) transformations,

see the
geographic_transformations g

[— e
NEAREST -

Output Cell Size (optional) located in <install
142.617713068541 @ location>\ArcGIS\Desktop10
Registration Point (optional) \Documentation
X Coordinate ¥ Coordinate
- | 1 | »
[ o ][ cencel |[envionments...][ <<tidetep | [ Tooltelp |

We have now mosaiced two grids and transformed them from WGS1984 to OSGB 1936.
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Analyse Forth water depth

We might want to analyse the water depth across the Forth at the position of the proposed Forth Bridge. We will
plot a cross section cross our bathymetry raster data.

Add Bathymetry and theme
1. Click Add Data.
Add the mosaic bathymetry that is in OSGB, we named it BathMos_0OSGB.
Change the color ramp — right click the bathymetry layer (BathMos_OSGB).
Select Properties.
Select the Symbology tab and select an appropriate color ramp.
Note - | selected a blue ramp but the colours needed inverted to represent deep areas with dark colours. To
achieve:

ok wnN

a. Apply the color ramp via Properties > Symbology
b. Right click the colour ramp in the Table of Contents
c. Check Invert
7. Centre the view on the Forth Road Bridge. We should now have something similar to the image below.

S A Ll ‘r- —

[ : & e

Plot a cross section across the Bathymetry data
To plot a cross section, we need to ensure that we have the 3D analyst extension activated.

1. From the top menu options — Customize > Toolbars and check 3D analyst.

I | 30 nalys

essing | Customize i Windows  Helg Advanced Editing
| Toolbars » | Animaticn
- Extensions... ArcScan
=
Add-In Manager... CoGo
— Customize Mode... Data Driven Pages
ﬁ Style Manager... Data Frame Tools
st Distributed Geodatab:
_| Archap Options... istributed Geodatabase
Mraw
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2. Select Interpolate Line from the 3D analyst toolbar.
3. Ensure that the bathymetry layer is selected.

3D Analyst ~ | [ bathymetry OSGBAf v | /2 & o L—,E; - @ @

Interpolate Line

Create a 30 line by interpolating
heights from the selected
functional surface.

4. The cursor will turn to a cross. Now we need to draw our line of the approximate route of the new bridge.
5. Click at the first point on the map, then click once on any further points. Double click to finish. Example line
shown in this image (approximate route):

&7

Now we want to display a profile of the water depth over the course of our line.

6. Click the graph drop down on the 3D analyst toolbar and select Profile Graph:
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Profile Graph

Make a profile graph of the
selected 30 line,

7. The profile will be drawn in the direction we drew our line, in this case from north to south. The deepest
point is more than 30 metres.

\

\
N\

N\ o~
W S

T 1 1 T 1 1 1 1
1] 200 400 G600 500 4,000 1,200 1,400 1,600
Profile Fraph Subtitie

You now have options to export this graph profile as an image file or to alter the details (title, axis names) by double
clicking on the image.
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Save your cross section line as a shape file
First, we have to set up a few variables to control where the data will be saved.

1. Select 3D Analyst options > Graph Data.

3D Analyst - |I$ bathymetry2 ;I ﬁ
Options... l;-'"-:-'- % -
3D Analyst Options

Choose options related to the 30
Analyst tools.

2. Forthe location, | usually set up a sub-folder called graph.

| Select location to save graph dat_ u |
Look in: [Edam ']%@Lﬁl?ﬁ'lﬂllﬁlﬁa

Edbathymetry

E2 Download_vector_map_district_114728
£ os-vectormap-district-layer-files

3 5cot_Coast_poly

Name: graph

Show of type: [Basic Types

3. Don’t worry about the graph template, we don’t need to set it, but if you are interested it is usually located
at: C: Program Files > ArcGIS > Desktop101.1 > Graph Templates > Select Default.ScatterplotMatrix.tee.
Click Apply and OK.

You will have to regenerate your graph.

A shape file will be created in the graph folder.

Click Add Data.

Navigate to the graph folder that you created.

Add the shape file to your ArcMap project.

LN U e
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Export the data in the shape file
Not all analysis can be done in ArcGIS and it may be useful to export the cross section data so we can manipulate it in

another software program.

1. Right click the graph shape file and select Open Attribute Table:

B &) Layers
E'. Bl Copy

g 5 % Remove
|:||| B Open Attribute Table
|

leine ond Bolodar ~

2. We can now export the data —in the attribute table, right click the FID field
3. Select Turn Field Off.
4. Repeat for the Shape field.

PG1 |DJ L] [H] LT L

Sort Ascending

Sort Descending

Advanced Sorting...

| Tum Field Off

Freeze/Unf ==L
Turn Field Off

) Turns this field off so it is not
[ Properties.{ shown here or in any other
dialogs.

5. Click the drop down arrow and choose Select All:

Table
Bl X
B& Find and Replace... I_

B  Select By Attributes...

Eﬁ Switch Selection
[9 Select Al
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Table
ERAE AL
PGl
FID Shape Id I ri
b 0 | Point ZM 0 0 0
1 | Point ZM 0 145054001 | -2.2452
2 | Point ZM 0| 291908082 | -10.0477
3 | Point ZM 0| 437885181 | -21.3585
4 | Point ZM 0 523.82238 | 311209
& | Point ZM 0| 729720538 | -27.1692
& | Point ZM 0| 875730805 | -30.0017
7 | Point ZM 0| 1021.700251 | -32.7957
& | Point ZM 0| 1167.6581657 | -28.1458
G | Point ZM 0| 1313.624141 | 188517
10 | Point ZM 0| 1459587675 | -10.2619
11 | Point ZM 0| 1805552268 | -0.4216

6. Right click on any grey box at the left side of the data and Copy Selected

7. Paste into Notepad and save as <name>.txt (don’t use Word as it will introduce spurious characters)

8. You can now manipulate this in excel or another package and can use the shape file we created in our cross
section line (in the graph folder) to identify where the profile was taken.
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Optional - display geology data
In the Geology Digimap Collection it is possible to download offshore geology data. There is solid geology and
sediment data.

If you wish to complete this section, first download the data from Geology Digimap.

Geology data download
1. Login to Digimap.
Select Geology > Download > Geology Download.
Search for Forth, select Forth Bridge (City of Edinburgh).
Click Select Visible Area under Step 1.
Select 1:250000 Offshore Geology data.
Click Add to Basket.
Give the order a name.
Click Request Download.

© W N U R WN

. When you receive the ‘order is ready’ email, save the download file to the Forth Bridge folder.
10. Unzip the zip file.

Add the Geology data in ArcMap
1. Click the Add data button.
2. Navigate to the location of your offshore geology data.
3. Select the offshore geology polygon data from the folder:

[F—_‘l offshore-250k_324510

=] 250 k_bedrock_offshore_|IB4_geclogy_lines.shp
<250 k_sea_bed_sediments_ll84_geclogy_polygons.lyr
B 250 k_sea_bed_sediments_ll84_geclogy_peolygons.shp
|j bgs_conditions.td

Mame: 250k _bedrock_offshore_lI84_geology_polygons, shp

Show of type! | patasets, Layers and Results

Right click the layer name in the table of contents and select Properties > Symbology.
Select Categories > Unique values (we want a different colour for each rock type).
Set the value filed to LEX_D.

Pick a colour ramp.

N o w ok
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8. Click OK.

You have now loaded the offshore geology data. You might want to turn on off the bathymetry data and the
intertidal data as they will both be obscured by the offshore geology layer.

3D visualisation in ArcScene
If you have ArcScene then you can visualise this data in 3D. We won’t go into too many details here but will cover
the basics of importing some data and projecting it into 3D.

ArcScene is a 3D viewer and will be listed as a programme in your ArcGlIS folder. Check your ArcGIS folder in All
Programs to see if you have it.

L ArcGIS
L] pg
@il ArcCatalog 101
E ArcGIs Administrator
@ ArcGlobe101
Q@ ArcMap101
0 ArcScene 101
| ArcGIS for Desktop Help
| Desktop Tools

| Python 27

1. Open ArcScene.
Add the Bathymetry data.
3. To project this into 3D.
a. Right click on Bathymetric layer (BathMos_OSGB).
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Table of Contents o x

] 8

&4 Scepelayecs
(= <mhath“mosaic

High : 9.354

Low : -246.535

b. Select Properties.

c. Select the Base Heights tab.
In the Elevation from Surface select “Floating on a custom surface” — it should display the path to the
bathymetric data we have already loaded.

e. Click OK.
f. Right click the Scene Layers.

Table of Contents ax

High: 9.354

Low : -246.535

g. Select Scene Properties.
h. Inthe General Tab, set the Vertical Exaggeration, in this case we will set the value to 100.

i. Click OK.

Other possibilities

You could add another raster and display it on the 3D surface. The image below shows a raster of the offshore

geology data surface.
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You can do lot more in ArcScene to give your data perspective, just play.
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