EDINA Digimap Training: View Hydrospatial vector data in ArcGIS
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INTRODUCTION

This guide contains instructions for viewing and querying geospatial data in ArcGIS. The source of the data is Marine
Digimap.

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.

WHAT WILL | LEARN?

e The key applications used in ArcGIS desktop software
e How to:

0 download marine map data from Marine Digimap
O add raster and vector map data to ArcMap

0 select data for an area

0 export selected data as a Shapefile

0 amend the symbol for a map layer

0 label a map layer

O create a simple query to select map features

O export your map as an image
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WHAT DATA DO | NEED?

We cannot provide you with the data from Marine Digimap because of the conditions of the Marine Digimap licence.

Go to Marine Digimap and follow the instructions below to download the data required.

MARINE DOWNLOAD

1.

2.

3.

4.

Login to Digimap Collections.

Select Marine Digimap > Download > Marine Download.
Search for Liverpool.

Select Liverpool (Liverpool) from results.

Step 1 —click Select Visible Area.

Step 2 - tick the boxes next to:
a. Vector Data — HydroSpatial One.

b. HydroView Charts —1:10000 to 1:20000 scale, as seen in this image:

Step 2. Select Data

Product Allowance

= vector Data (1 selected)

HydroSpatial One Info (4/50) tiles
=& HydroView Charts (1 selected)

ii Up to 1:10 000 Scale Info (2/30) tiles
1:10 000 to 1:20 000 Scale Info (2/30) tiles
] 1:20 000 to 1:75 000 Scale Info (5/30) tiles
] 1:75000 to 1:250 000 Scale Info (1/10) tiles
[] Over 1:250 000 Scale Info No limit

7. Click Add to Basket at the bottom of the screen.

8.

Name your order and click Request Download:
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Basket 9

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

1:10 000 to 1:20 000 Scale February 2014 TIFF @ m

HydroSpatial One February 2014 SHAPE Change @ ]
Give this download a name:

Email address your downloads are sent to:

Add More Data Clear Basket
N e

You will now receive 2 emails from Digimap.

9. Click on the link in the second email.
10. Tick the box to agree the data is not for navigational purposes.

11. Click Download.

Your download is ready 0
Order Download
Order Name Status Order Date Download Size
liverpool READY 12-Aug-2014 23.2MB

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

—

v
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UNZIP DATA FILES

To access the map data, you need to unzip your Digimap download file.

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.
Navigate to the folder containing your download file.
Right click on the zip file.

Look for Extract all or Unzip.

ik wnN e

Unzip the contents of the file to a new folder.

?

Download_liver Open

ool_209613.zig Extract with Express Zip

Open in new window

Extract All...

When you have unzipped your data, you should see two sub-folders within it, similar to the image below:

Download_liverpool_209613 »

Share with v Burn New folder
Name g Date modified Type Size
. hs_one_578583 12/08/2014 15:39 File folder
. hydroview_20k_578582 12/08/2014 15:39 File folder
.| citations_orders_209613.txt 12/08/2014 15:38 Text Document 2KB
. | contents_order_209613.txt 12/08/2014 15:39 Text Document 3 KB

1. Hs-one contains the HydroSpatial one vector data.

2. HydroView_20k contains the marine charts we will add to our map as background maps.
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ADD MARINE CHARTS

The first thing we want to do is add the marine charts covering the Liverpool area to the map.

The charts you can view and download in Marine Digimap are strictly not for navigational use. They are in TIFF image
format. It is straightforward to add the charts to ArcMap.

1. Start ArcMap.
2. Select New Maps > Blank map.

3. Click OK.

r
@ ArcMap - Getting Started

Open existing map or make new map using a template

E| E?cisting Maps My Templates
-Recent
-Browse for more. ..
\.I Maps
-My Templates -‘1
- Templates
: E!--Siandard Page Sizes
. L Architectural Pac
150 (A) Page Siz Blark Map
.- North American |
--T(adit'onal Layouts

Architectural Page Sizes ~

ARCH A Landscape ARCH A Portrait ARCH B Landscape

4 LI} L3

C:\Users\ViviAppDataRoaming \ESRI\Desktop 10. 1\ArcMapTemplatesMormal. mxt

Default geodatabase for this map: What is this?
C:\Users\Vivi\Documents\ArcGIS \Default.gdb

Do not show this dialog in the future.

4. Select Add Data.

o o [&H| =T

Add new data to the map's active
data frame.

Tip: You can also drag data into
your map from the Catalog
window.
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5. Navigate to the folder with your charts, i.e. the hydroview_20k folder.

6. Note: you may have to make a connection to the download folder. ArcGIS does not automatically recognise
folders. If you cannot see your folder in the list, click the Connect to Folder button (yellow folder with a plus
sign on it), then navigate to the download folder:

Add Data

Lock in: [ﬁ Folder Connections T] & far L.a| £

£ C:\Program Files onnect To Folder
£ C\Users\Vivi Desktop

EJEN

£ EM\leeds digimap essentials

£ E\Wind Farms

£ Hewiv

£ 7 Gec\PRESENTATIOMNS, Glas_MSc_Worksh op
£ 7 Gec\PRESENTATIOMNS, Glas_MSc_Worksh oph2013Final Data
£ Z\User Support\Training

Show of type: [Daiasets, Layers and Results

7. Select the 2 .tif files from the HydroView folder.

8. Click Add.

 Add Data e

Look in: [E hydroview_20k_578582 '] & & LBI =22 '] ﬁ} Bl @

=)3490-2_w.xt
D marine_conditions.bxt

Name: 3490-1_w.1if; 3490-2_w. tif

]

Show of type: IDatasets, Layers and Results ']

If this is the first time these tiff files have been opened ArcMap may ask if you want to build Pyramids for them.
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9. Click Yes when asked if you want to build pyramids, you will need to do this for each tiff file you add.

The tiff files will open up and look like the following map:

10. Use the Zoom and Pan tools to explore the maps.
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File Edit View Bookmarks Insert
O e el )
@ e[ @ 2zl «

11. Save your ArcMap project with a meaningful name.

CHECK MAP PROJECTIONS

Before we add more data to our project, we should decide in which geographic projection you want to display the
data’. Once we have added one data set to the project, any subsequent data sets that we add to that project will be
converted by ArcMap to be in the same projection.

The projections of the marine charts from Marine Download vary. The larger scale (more detailed) charts are in
Transverse Mercator projection. All of the Hydrospatial vector data is in WGS84 projection.

To check the projection of our charts:

Right click on 3490-1_w.tif, in the Table of Contents.
Select Properties.
Click on the Source tab.

PN PE

Scroll down until you see Spatial Reference — we can see that our projection is
WGS_1984_Transverse_Mercator.

S

General | Source | Key Metadata | Extert | Display | Symbology |

Property Value

Right 2900,29944123
—
Bottom 5916013.01573
= Spatial Reference WGE5_1984_Transverse_Mercator

Linear Unit Meter {1.000000)

L=p 11

false_easting 0

leam, |

false_northing 0
central_meridian -3.021666666666667
scale_factor 1 -

Our charts are in the same projection as the Hydrospatial data that we are about to add, so we do not need to edit
it.

! To learn about map projections, have a look at the Digimap elearning modules:

http://wyvis.edina.ac.uk/webhelp/training/training.htm#telearning/eLearning.htm
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NOTE ON PROJECTION:
1. If you try to add data with a different projection than the existing layer(s), ArcMap may warn you and give you
the opportunity to transform the projection:

i —— B
e

The following data sources use a geographic coordinate system that is different from
|| the one used by the data frame you are adding the data into:

Data Source Geographic Coordinate System
nw 25400040, asc GCS_WG5_1934

Alignment and accuracy problems may arise unless there is a correct transformation
between geographic coordinate systems.

You can use this button to specify or modify the |

transformation{s) used by this data frame: o, |

If you were working with Ordnance Survey data, you may want to display your map data in British National Grid.

The most accurate transformation between WGS_1984 and British National Grid is
OSGB_1936_To_WGS_1984_Petroleum.

Seograptic Coordingie rsiciniasaunatiou SN €5
Convert from:

GCS_Morth_American_1927
GCS_Morth_American_1983
GCS_O5GE_1936
GCS WG5S 1984

Into:
|6Cs_0sGB_1936

Using (choices are sorted by suitability for the layer's extent):
OSGE_1935_To WGS_1984 Petroleum -

Method: Position Vector - dx=446.448000 dy=-125, 157000 dz=542.060000
ry=0, 150000 ry=0.247000 rz=0.542000 s=-20.433000

About geographic transformations
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IMPORT HYDROSPATIAL ONE DATA

This is vector map data, downloaded from the Marine Download service in Marine Digimap.

The data is in Shapefile format, which is an ESRI format and compatible with ArcMap.

There is a Shapefile for each different theme. We only want to add one of the themes, Wrecks point.

4.

5.

Look in:

Click on the File menu and Select Add Data, or click the Add data icon.

Navigate to the download file.

Click the sub-folder hs_one.

Click one of the sub-folders, that start with NW.

Select the file ending in WRECKS_point.shp. You may need to scroll to find the file.

! d

£ nwss300030 el @ E s

E)5ZSE_TRANSPORTATION_polygon.shp  (E1)5Z50_OBSTRUCTIONS_polygon.shp
=) 5ZS0_CONSTRUCTIONS line.shp
*|SZ50_CONSTRUCTIONS_point.shp (B3] SZUN_EXTENTS_polygon.shp
E)5250_CONSTRUCTIONS_polygon.shp (23 SZUN_SURVEY_point.shp

=) 5Z50_INSTALLATIONS line.shp [EJSZUN_SURVEY_polygon.shp
[E)5Z50_INSTALLATIONS_polygon.shp

1) SZSO_NAVIGATION_point.shp

+)5250_OBSTRUCTIONS _line.shp

*7)5Z50_OBSTRUCTIONS_point.shp

»
5750_WRECKS_point.shp [ Add ]

MName:
Show of type: |p, Layers and Results v [ cancel |
6. Click Add.
7. Repeat this step for the remaining 3 sub-folders.

NOTE that the 4 sub-folders each represent a different map tile — the area you selected covered 4 marine map tiles.
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Your map window should look similar to this:

SELECT WRECKS FOR OUR AREA

Our wrecks data covers a large area. We can select wrecks for a small area and export the selection, so that we can
use it again.

1. First, zoom in so that you can see the charts clearly.

2. Now click Select > Select by Rectangle.
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E-E @ B NSO & .

[

Select by Rectangle

Select by Polygon
Select by Lasso
Select by Circle
Select by Line

Select Features

Select features from selectable
layers by clicking on them or
dragging a box over them. Hold
down SHIFT while selecting
features to add them to the
selected set or remove them from
it, or choose Selection >
Interactive Selection Method.

@ Press F1 for more help.

[

3. Click and drag on the map, to draw a box that covers both marine charts.

4. You should see the wrecks within the rectangle highlighted on the map.

Now let’s create a new map layer from the selected data.

5. First, click the List by Selection tool at the top of the Table of Contents —it’s an arrow:
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Table Of Contents

goE &
[ = Layers
= 5Z5( List By Selection

°

Layers are listed by whether their
© M SZ5( features are selectable by the

° interactive selection and editing
g s7sq tools. Layers with features selected
are listed separately.

®
= [ SZ50 WRECKS point

6. You should see something similar to that shown in the image below — in this example, 2 of our WRECKS
layers are listed under Selected (they have points within our rectangle) and 2 of the wrecks layers are

Selectable (no points within the rectangle):

Table Of Contents o x
% 8 O8] @
=] Selected

O R DO 40
& SZSO_WRECKS_point & 113
-] Selectable (no features selected)
@ SZSO_WRECKS_point & 0
& SZSO_WRECKS_point K €0
=] Not Selectable
< 3490-1_w.tif
@ 3490-2_w.tif

7. Now we want to save the selected features as new map layers.
8. Right click one of the Selected layers in the Table of Contents.
9. Select Create Layer from selected features.

10. Repeat for the other layer:
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2 x ¥4
. ®
¢ @
-
<% SZSO_WRECKS_point M © 113 B Open Attribute Table
)l Sekectable (o fentiire: selected) @ Zoom To Selected Features i
<> S7SO_WRECKS_point M &0 @8 Pan To Selected Features
<% SZSO_WRECKS_point K M0 [0  Clear Selected Features
|z Not Selectable B Switch Selection
@ 3400-1_w.Aif Select All
2 Make This The Only Selectable Layer
Copy Records For Selected Features
| Create Layer From Selected Features
B Open Table Showing Selell:ted Features

11. Now click the List by Drawing Order button on the Table of Contents:

Table Of Contents

0S8

= — M |

List By Drawing Order 'n 2

Layers are listed by drawing order.
Drag and drop to change drawing pn
order. Right-click layers for more
commands. Click a symbol to
change it.

= SZS0_WRECKS_point

12. You should see that 2 new layers have been added to your Table of Contents.

= = layers
= SZSO_WRECKS_point selection 2
°
SZSO_WRECKS_point selection
*
SZS0_WRECKS_point
°
SZSO_WRECKS_point
*
SZS0_WRECKS_point
°
SZSO_WRECKS_point
*
3490-1_w.tif
3490-2_w.tif

BEE O O O @O O
g B ® B ® H

August 2014 15



EDINA Digimap Training: View Hydrospatial vector data in ArcGIS

13. To save these for future use, right click on one at a time and select Data > Export Data.

CUTIVETT SYIMTOUTUYy [0 REPTESENTatuTT.=:
[ Data > | 7 .

<> Save AsLayerFile... |<_-.> Export Data.., '-a\_

".;) Create Layer Package... Export To CAD e
[*f Properties... E Bxport Data

Save this layer's data as a shapefile

E] Viewltem Des or geodatabase feature class

14. Click on the yellow folder icon and select an appropriate folder to save the new file:

Export Data

Export: [AII 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)

Output feature dass:
C:\Users\Viv\Documents\ArcGIS\Default gdb\Export_Output

| BI’C'-“-"!’

[ ok | [ cancel |

15. Give the file a meaningful name.
16. Select to save the new file as a Shapefile.

17. Click Save.
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Saving Data @
Look in: {EI hs_one_578583 '} & W @ ‘ == " 'C—"| B
£ nw55300030

£ nw55300035

£ nw55350030

£ nw55350035

Name: wrecks_selection 1}shp [ QSave
Save as type: [shapeﬁle v} [ Cancel ]

18. Say yes to adding the data to your map as a new layer.
19. Repeat the Export Data steps for the other wrecks selection layer.

20. Now, one at a time, right click and remove the other wreck layers from your Table of Contents. You should
end up with the 2 new wrecks layers plus the charts in your table of contents.

Table Of Contents
eS8 E
=f—] Layers
=] wrecks_selection2
@
=] wrecks_selectionl
®

& 3490-1_w.tif
® 3490-2_w.tif

CHANGE WRECK SYMBOL
You can quickly change the symbol used for the wreck points, to make them more visible.

1. Click one of the symbols in the Table of Contents, under the layer name:
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=] wrecks_selection2

=) Emcks_selectionl
®

3490-1_w.tif
3490-2_w.tif

2. The Symbol Selector box will appear. Select a different symbol and colour, e.g. we have chosen a red pin
symbol, at a size of 14. You can also type wreck in the search box and see what other symbols are available.

3. Click OK.

4. Repeat for other wrecks layer.

r I
Symbol Selector [
Type here to search - .g. 2'1-}' EE - Current Symbal
Search: i@ All Styles (") Referenced Styles
ESRI . X
® E 4 :
Circle 1 Square 1 Triangle 1

Color: E

iz [e]
® e ® siee =)
Pentagon 1 Hexagon 1 Octagon 1 Angle: 0.00 %

8 @ ]

| saveds... || Reset |

Rnd Square 1 Circle 2 Square 2
A @ L
Triangle 2 Pentagon 2 Hexagon 2
[ Style References. .. ]

vl Ok |[Eancel ]
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LABEL THE WRECKS

1. Right click one of the Wrecks layers in the Table of Contents.
2. Select Properties.

3. Select the Labels tab.

4. Select Label features in this layer.

5. Select SZLABEL as the label field.

6. Setafont size of 8.

-
Layer Properties il
| General | Source | Selection I Display I Symbology | Fields | Definition Quary| Labels | Joins & H.elat&sl Time | HTML F‘npup|
1 Label features in this layer |
Method: [ Label all the features the same way. - ]
Ll
All features will be labeled using the options specified.
Teadt String
Label Field: SZLABEL + | Bpeson. |
Teat Symbol
@] Avial ~ 8 -
ABc
[ BRI
Other Options Pre-defined Label Style
Placement Properties... l [ Scale Range... l [ Label Styles... l
oK || Cancel Apply

If you wish, you can apply a halo so that your labels are more clearly visible:

7. To do this, click Symbol on the properties tab:
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,

| General | Source | Selection | Display | Symbology | Fields | Definition Query | Labels | Joins & Relates | Time | HTML Popup |

Label features in this layer

Method: ’ Label all the features the same way.

- |

All features will be labeled using the options specified.

Text String
Label Field: SZLABEL v | Boesson. |
Text Symbol
@] Arial > 8 -
ABo
" TEPE:
(Other Options Pre-defined Label Style
[ ok || canced || appy
8. Click Edit Symbol .
T e W)
Type here to search - @ @ EE - Current Symbal
Search: @ Al Styles (") Referenced Styles I
! [ s ~ AsBbYyZz |
AaBbYyZz 3
Country 1
Color: m
AaBbYyZz ) arl -
Country 2 Size: 3 -
Style: B I U 5F
AaBbYyZz
Country 3
Edit Symbal...
AaBbYyZz (Sevefso ] | Resel |
Capital
’ Style References. .. ]
AsBbYyZz ’ or ] ’ ]
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9. Click the Mask tab and select the Halo button.
10. Click OK.

11. Click OK twice more.

Properties:

Type: [TenSyrrbol

| General | Fomnatted Text | Advanced Test | Mask |

Style:

() None

@ Halo

Size:  2.0000 %

Li\rerpu
Landing St

MAGGIE 1%“' NSON! 2
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EXPLORE THE HYDROSPATIAL ONE DATA

If you want to find out more about the wrecks, you can try a couple of things.

1. Right click one of the wrecks layers and select Open Attribute Table:

Table Of Contents X
58 © 8|
= =4 Layers

Y vech selecion
. 5

=) wrecks_selectiol

X
* B2 Open Attribute Table
3490-1_w.tif

3490-2_w.tif

-3
.,
b

Copy
Remove

3

Joins and Relates "

®

Zoom To Layer

£

2. Ifyou scroll right in the table, you will find a field DATSNK, which tells you the date of sinking:

ATLST f DATSNK DEBRIS
LS 26071899
L ZoM08M8aT3
11011951
120 05021 891
LS 01/04/1 896

18/08M977
35 FHO9ME35
Z308/1898
i 10M2M977

154 222894

29061920
(i3 J0/04/1 838
08101837
FHTAN923
140501 631

3. Close the attribute table.
You can also click on individual wreck points to generate information.

4. Click on the Identify tool:
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ert  Selection Geoprocessing  Customize  Windows
W v @A
=N Rap - aleiic

m

entify -
Identify gecgraphic features by

clicking on them or dragging a
box around them. [ = -]

i |

5. Then click on any wreck point on your map — a box with information is generated. Note that this information
is the same fields as those you viewed in the attribute table:

LI
Location: -5,538.770 5,924,122,.546 Meters -
Field Value i
FID 478
Shape Point
SZLABEL DUMVEGAM CASTLE
SZFEATURE  WRECKS
SZFEATCODE 15902
SZFEATDESC Wredk, dangerous wreck
SZLEVEL 7
SZSOURCE  UKHO Wredks & Obstructions
SZDATASET 70637
SZID 637000001079431
SZGEOQ P
SZSCALE U]

SZAPPENDED 22/04/2010

SZPUBLISH  30/03/2010

SZUPDATED  29/09/2010

CATWRE dangerous wreck

CLASSF Unclassified 7

< | m 3
Identified 1 feature
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QUERY ATTRIBUTE DATA

You can select different map features by querying your attribute data. Let’s try and select some wrecks that are

visible when the water level changes.

1.
2.
3.

Table

ERENL L L b

Right-click one of your wrecks layers.
Select Open Attribute table.

Click Select by Attributes from the drop down at the left.

Find and Replace...

=

<@ BRZ

4.

o

Select By Attributes... |

Switch Selec) Select By Attributes
Select All Select records by composing a
Add Field... | 1757
Turn All Fields On
Show Field Aliases

Arrange Tables 2

Restore Default Column Widths
Restore Default Field Crder

SAEEEEEBEEEEEE N

Double click WATLEV.

Click the equal sign =

Now click Get Unique Values — this will pull all possible values from the field WATLEV into that box.
Double click ‘covers and uncovers’ to add this to the query.

Finally click Apply.

If you scroll to the far right of the attribute table and scroll down, you should see any incidence of the field ‘covers
and uncovers’ highlighted in blue, similar to the image below:
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VERLEN WATLEV SCAMIN | NINFO

0 | covers and uncovers

0 | covers and uncovers
covers and uncovers
covers and uncovers
covers and uncovers
covers and uncovers

—
rIooN oo
Y| o|o|o|o|o|o|o

9. Close the Attribute table.
10. You should see the selected wrecks highlighted in blue on your map, similar to the image below.

11. You could export the selected records if you chose to, using the Data > Export Data function.

P
. ERIN

p 3

T =
. SWANSEA WILLIAM

J
SHEARWATER +
B + %

Ny

ek,
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EXPORT YOUR MAP

You can print your map directly from ArcMap, but you may wish to export it in order to have an image that you can
use in other documents.

NOTE: There are two possible views in ArcMap — Data view or Layout View. You can switch between views at the
bottom left of the map display area, using the icons:

|3||E|| 1

0 Data View —in this view you add map data and do any map analysis.

0 Llayout View —in this view you can prepare a map for printing, for example by adding a title, scale bar, north
arrow etc, using the Insert menu.

Mp e S W

ks | Insert | Selection Geoproce:
w |= DataFrame |

Ttk Title

A Tet

Dynamic Text  »

|:| Meatline...
TiZ  Legend.. ——
JRE] % Morth Arrow...

E=  Scale Bar...

10 Scale Text..

Picture...

Object...

You can export your map in either view.

1. Click File > Export.
2. Select to save your file in a suitable folder.
3. Give your file a name.

4. Select the file type —in this image we have chosen JPG.
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5. Select a resolution.

6. Tick Write World File — this will create world files, that contain the geographic coordinates of your map. If
you wish to use your exported file in GIS, you will need these.

7. Click Save.

|| Wrecks exsrcise ArcGIS (< I A v

-

Mame Date modified Type
1. Download_1_250000+raster+liverpool 117154 05/11/2013 12:23 File folder
. fonts 19/04/201312:15 File folder
-1 . Harbour charts Liverpool 05/11/201312:25 File folder
)
)
)

=
=

Recent Places

J Hydrospatial Liverpool 11/11/2013 09:54 File folder
) style 19/04/201312:15 File folder
| Wind Farms GB operational 19/04/201312:15 File folder

Desktop

Libraries

Lk!'

Computer

L)

File name: Wrecks_Liverpool jpg

Save as type: JPEG
) EMF (™.
- =~ Dplions EFS {{::[:15?
Al (i
General I Format I pD{;E{ﬂpdﬁ
SVG ("svag)

Resolution: BMP i[bmqi

Width: 2306 PNG (" pna)
—TIFF {"tif}
Height: 1553 GIF (*.gif)

Write World File

You should now have a map image that you can use in a document, or use as part of another GIS project.
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