Using Spatial Data in a Desktop GIS; ArcGIS 10.1 Practical 1

Practical 1
Learning objectives:

e To work with a raster base map within a GIS and overlay point data.

e To practise using Ordnance Survey mapping data.
e To learn how to manipulate ArcGIS to display maps.

e To understand maps as a visual display of underlying database information.

Basic Mapping: Adding point data to a raster base map.

We will create a map showing the location of secondary schools in Edinburgh. To provide
some context and locate these data in the real world, we will overlay this point data on to an

Ordnance Survey raster base map.

Part 1: Bringing raster map data into ArcMap

1. If you don't already have ArcMap open, start the application.

Start > All Programs > ArcGIS -> ArcMap 10.1

2. The following dialog box will pop up in front of the application window.

Qoo (A

Open existing map or make new map using a template

=) Existing Maps My Templates ~
{  -Browse for more...
=l Mew Maps

My Templates .“
E--Tgmplates
- Standard Page Sizes

- Architectural Pag
- 150 (A) Page Siz
R Morth American | Blank Map
(=~ Traditional Layouts
Industry

- Browse for more, .,

e

C:\Users\Tom\AppData\R.oaming \ESRI\Desktop 10. 1\ArcMap \Templates\Mormal. maxct

Default geodatabase for this map: What is this?

Do not show this dialog in the future.,

3. Select “Blank Map” and click OK.
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4. Click the Maximize Window icon B=M in the top right corner to see more of the map
display.

5. You can also move your Tools Menu which may be floating somewhere in the
interface to a more convenient place by dragging it to the tool bar above the map
display.

® QU@ 2k 52 k@ R

To ensure the data we are going to import and view in ArcMap is located and scaled

correctly we will need to set a coordinate system for the data layer.

6. Right-click on the where it says Layers at the top of the panel (the Table of

Contents) on the left-hand side of the screen.

7. This will bring up a drop down list; click on the Properties item at the bottom.

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows  Productivity

SEL IR L b - =llE] )=k
Table Of Contents ax
0S8
=] Loyes)
q'\!') Add Data...
%c-jé New Group Layer
%ﬁ‘ New Basemap Layer
Bl Copy
Reference Scale 3
Labeling 3
Activate
||'if Properties...
Data Frame Properties
Change the properties of this data
frame, such as the coordinate
system it uses.

Layers is the default name of the Data Frame you are working in. You can have multiple

Data Frames in a map Document but we will be keeping it simple in this training session and
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sticking with one. After setting the projection for the Data Frame we will then change its

name.

8. In the data frame properties dialogue box, click on the Coordinate System tab and
in the Select a Coordinate System part navigate to the British National Grid by

clicking on the following folders:

Predefined > Projected Coordinate Systems -> National Grids -
Europe - British National Grid

9. The details of the grid system should now be visible in the dialogue box as shown in

the image below. Click Apply and OK to confirm the changes.

Feature Cache I Annotation Groups I Extent Indicators | Frame | Size and Position
General I Data Frame | Coordinate System | llumination | Grids

i v| Type here to search - 2 :'El«| &~

£ Canada

= Europe
€3 Belge Lambert 1950
€ Belge Lambert 1972
{7} Belge Lambert 2005
{7} Belge Lambert 2008
{7} Bern 1898 Bern LVO3C
2 J British National Grid

) CGRS1993 LTM

A ruton L uno

Current coordinate system:

British_National_Grid
WEID: 27700 Authority: EPSG

Projection: Transverse_Mercator
False_Easting: 400000.0
False_Morthing: -100000.0
Central_Meridian; -2.0
Scale_Factor: 0,9996012717
Latitude_Of_Origin: 49.0

Linear Unit: Meter (1.0)

Transformations. ..

Now you can begin to bring in data to ArcMap.
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10. Click on the Add Data button on the tool bar: & - to open the dialogue box.

NOTE: When you first use ArcMap it will need you to tell it where the data you will be using
is stored. Once you have told it the folder you are working on then it will remember it and

keep it as a shortcut for future use.

11. Look for the button icon Connect to Folder &3 (hover the mouse over the buttons to
read their labels if you aren’t sure) and click on it.

12. Navigate to the folder you downloaded Intro to Visualising data.
13. With this folder name in the Folder: text box click OK.

You should now see three folders, Practicall, 2 and 3
14. Double click on Practical 1 to open it.

15. Six raster files with the suffix .tif should appear in the dialog box. Shift-click or
control-click to highlight them all then click the Add button.

Loak in: [F—_‘I Practical 1

|j eh.csv
|j schools.csv

|j Schools Geocoded.csv
I VMD_ntl6.tif

VMD._nt36.tif
FYMD_nt37 if

Mame:

Show of type: | patasets, Layers and Results

16. You may be warned that the data you are adding is missing spatial reference
information. We have set the spatial reference already so the data will be projected
once in ArcMap. Click OK.
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The following data sources you added are missing spatial reference
information. This data can be drawn in ArcMap, but cannot be projected:

VMD_rt 16 tif
VMD_rt 17 tif
VMD_t 26 tif
VMD 27 tif
VMD_rt 36 tif
VMD_rt 37 tif

4

[] Don't wam me again in this session
[] Don't wam me again ever

17. You may be asked if you want to build pyramids. This speeds up the drawing of

raster datasets as you zoom in and out. Click OK to do this.

NOTE: Pyramids allow the program to draw the maps faster at different scales as it pre-
prepares raster images at different resolutions. If you are going to be zooming in and out a

lot it is recommended you do this.

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Productivity Help
D2E& B x & - | 1206839 Y EEEEE Rl e
Table Of Contents 1 x
B & Layers
VMD_nt16.tif
VMD_nt17 tif
VMD_nt26.tif
VMD_nt27 tif

VMD_nt36 tif
VMD_nt37 tif

ﬂlu:

(ress ] Baed

= =R T

314574.627 682203.98 Meters
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You should now see the six raster tiles in your map window, of Edinburgh and the
surrounding area. The data we are using is VectorMap® District Raster (faded colour); this
is an ideal backdrop map for overlaying your own data on. You can download it from

Digimap’s Ordnance Survey Collection Data Download service.

It is faded so your additions stand out more; there is a full colour version if you need to show
the topographic features more prominently. VectorMap District Raster is best viewed at
around 1:10,000 scale.

NOTE: The Table of Contents on the left shows the names of the files you have added.
The datasets you have added are now referred to as layers within the data frame.
- The check box allows you to show or hide the data in the map window.

- Clicking on the plus sign will show you the “legend” to the file.

Now is a good time to get used to some of the controls for panning and zooming the data.
The main ones you will need are found in the tool bar we moved to the top at the start of the

exercise:

Q Q[ 2k 52 F- N0/ BZAERED

There is also the Scale drop down menu where you can pick from a list or manually type in

the scale at which you want to view the data.

DAES + BB x » > @ ro - EEPED Ry

18. Click on the arrow next to the scale and select 1:10,000.

K EN
19. You can use the 2= x4 puttons to zoom in and out on your current location or the

Scroll Wheel on your mouse.

20. The A button allow you to drag a box round features you are interested in to zoom

in on them.

21. The button to change your mouse pointer to a hand. This allows you to grab and

pan the map.

22.The buttons allow you go back and forward between map views you have

already seen. They are blue when active: =

23. Finally the @ button allows you to return to view where you can see all the data you

have added to your map document.
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At this point it is also a good idea to save our map; you do this in the usual way for a

Windows program.
24. Click File then Save as...
25. Save the file in the same folder as the data: My Documents/ArcGIS Training

26. Replace Untitled with a suitable name such as Practicall

Savein: | ArciG1S Training €} ¥ B "| far

[ Mame Date modified Type

- :
ey Mo itermns match your search.,
Recent Places

Libraries

A

S

Computer < | m

File name:

Save as type: [Pn:l'u'lap Document (*.mood)

IMPORTANT: You are saving your ArcMap document as an .mxd file. This is a list of
instructions or behaviours for the data and any customisations to the interface. It will
remember any symbology changes and selections you make to data and which tool bars are
shown. It will NOT save any changes to the data files themselves and does NOT contain any
data. The .mxd file won’'t work without the data files, so these need to be kept with it.
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Part 2: Add point data from spreadsheet

Now we have added our base map raster data we can now go through the steps needed to

add your own point data.
We will be using two spreadsheet files;

1. Schools.xls. The first contains the names of secondary schools in Edinburgh, with

their address and postcode (obtained from www.upmystreet.com). The schools.xls

file has been saved as a .csv file (schools.csv) to make it importable by ArcGIS.

2. Eh.csv. The second is a .csv file of postcodes for Edinburgh that has been
downloaded from Digimap. This file contains the geographical co-ordinates for each
postcode which can be added to the base map created above. The Postcode file is

eh.csv and is unchanged from the file downloaded from Boundary Download.

First, we need to add the csv tables to ArcGIS:

1. Click on the Add Data icon on the tool bar: '™ You should be in the Practical 1
folder.

2. Control-click to highlight both, then click the Add button

Look in: [E Practical 1

EdResults

eh.csv
schools.csv
i VMD _ntl6.tif
i VMD_nt17 tif
i VMDD _nt26.tif
VMDD _nt27 tif
VMDD _nt36.tif
VMDD _nt37.tif

Mame: eh.cav; schoolz.cav

Show of type: Datasets, Layers and Results

You can view the information in these tables:
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3. Right-click on the schools.csv in the table of contents and select Open.
4. The table will open in a new window; you can see the attributes in each column.

5. Repeat this for the eh.csv file. Notice that this table has Easting and Northing
columns.

These tables contain all the information we need to display the schools locations on the map
but the information is split between them. To get the co-ordinates for each school we need to
add the information from the postcodes table to the Schools table. To do this we need to
create a join between the two tables and this can be done based upon a common attribute (a
column in each table that contains the same information) to get all the information we need

in one place.

6. Right-click on the schools.csv in the table of contents and select Properties...

This opens the Table Properties dialogue box.
7. Select the final tab, Joins and Relates from the properties box.

8. Click on Add under Joins (left side).

Table Properties (. |

| General ISnurce I Display I Fields I Definition Quew| Joins & Relates | Time |

Joinz Relates

Lists the data that has been appended to this Lists the data that has been assodated with this
table'slayer's attribute table. tableflayer.

Properties: Properties:

A new dialogue box appears called Join Data, fill this in as follows:
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Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

What do you want to join to this layer?

[Join attributes from a table

1. Choose the field in this layer that the join will be based on:
-
2. Choose the table to join to this layer, or load the table from disk:

E eh.csv j

Show the attribute tables of layers in this list

3. Choose the field in the table to base the join on:
PostCode

Join Options
@) Keep all records

All records in the target table are shown in the resulting table.
Unmatched records will contain null values for all fields being
appended into the target table from the join table.

) Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

Validate Join

About joining data ] [ Cancel ]

9. Select Join attributes from a

table from the first drop-down menu.

10. Select POSTCODE, whichis a
field from the boundary data.

11. Select eh.csv, which is the table
that has the coordinates for each
postcode.

12. Select PostCode, which is the
matching field in the eh.csv. ArcMap
does this automatically as it will find

the best match.

13. Keep all records, there are no
invalid postcodes in the schools list
but if there were they would still

show.

14. Click OK: Your tables are now

joined.

NOTE: The “About joining data” link takes you into the help pages for further information.

15. Click OK on the Table Properties dialogue box to finish the process.

16. Right-click on the schools.csv table and select Open.

17. Notice that the columns from the eh.csv table are now added on the end.

18. Notice each school entry now has an Easting and a Northing.

You have just geo-coded the schools dataset. We can now add the schools as points to the

map.

10

EDINA and Edinburgh University Data Library




Using Spatial Data in a Desktop GIS; ArcGIS 10.1

[Display XY Data

A table containing X and Y coordinate data can be added to the

Practical 1

19. Right-click on the schools.csv in the

table of contents and select Display XY

map as a layer

Data...
Choose a table from the map or browse for another table:

| schools_csv_eh_csv

Spedfy the fields for the X, ¥ and Z coordinates:

20. Set the X field to eh.csv.Eastings and
the Y field to eh.csv.Northings.

X Field: eh.csv,Eastings

¥ Field: eh.csv.Northings NOTE: You can change the Coordinate

zhed EEENNN -

Coordinate System of Input Coordinates

System at this point. In older versions of
ArcGIS you have to do this at this point as

Desdription: it doesn’t automatically select the one you
Projected Coordinate System:
Mame: British_Mational_Grid are USing.
Geographic Coordinate System:
Mame: GC5_05GE_1935 21 CIICk OK

4 2

|| show Details

Warn me if the resulting layer will have restricted functionality

About adding XY data ok | [ cancel |

You will receive a warning message saying basically the points are for display only:

Table Does Not Have Object-ID Field [

The table you specified does not have an Object-ID field so you will not be able to
select, query, or edit the features in the resulting layer, or define relates for them.,

After you create this layer, you can export it to a shapefile or feature class if you
need these functions. To export a layer, right-click it in the Table Of Contents and
choose Data= Export Data. Add the exported data to the map as a new layer.

[ ok |[ concd |

We don’t need to do this for at the moment, however we will Export Data to a file in practical

three when we need to do some of the operations that require it.
22. Click OK.

A new layer should be added to the Data Frame called ‘schools_csv_eh_csv Events’.

NOTE: The term “Event” is used as ArcMap assumes that the points represent some kind

of event you want to plot, such as instances of an illness.

LI
23. Save your work &l and then move on to the next section.
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Part 3: Changing the point display with Symbol Selector

The schools are easily visible in this faded map, but they can be harder to see on busier
background mapping. ArcMap chooses its legend colours at random so the chance that you
will need to intervene to make the map more aesthetically pleasing is high.

1. Click on the point symbol immediately below the schools Events layer.

2. The Symbol Selector appears.

Type here to search > @ 22 . Current Symbol

Search: @ All Styles () Referenced Styles

Octagon 2 Rnd Square 2 Circle 3 *

Sguare 3 Triangle 3 Pentagon 3 Color: E

Size: 20 =
© [ @ -

Angle: 0.00
Hexagon 3 Octagon 3 Rnd Square 3

'}k * [ Save As... ][ Reset ]

[ Style References. .. ]

[ 0K ] ’ Cancel ]

3. Choose a symbol that you like and that will stand out such as Star 3.
4. Change the Color: to something strong like Red.
5. Increase the Size: to 20.

The symbols will show up much against most data sets now. Generally, it is always best to
pick a colour that doesn’t feature too heavily on the base map if you want your points to
stand out. Having a different shape and a larger size can help too, but you may want to

consider how closely spaced your points are before making the symbols very large.

12 EDINA and Edinburgh University Data Library



Using Spatial Data in a Desktop GIS; ArcGIS 10.1

Practical 1

L= Ii"?.lll
T . *
* =
. 5
> Bruntsfield =
‘ D
* A
Marchmont

6. Save your work and then move on to the next section (=l

This is the end of the basic exercises,

there is one further part if you have time.

EDINA and Edinburgh University Data Library
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The following exercise can be done if you have time:

Part 4. Labelling features

You can use ArcMap to label the Schools with the names given in the attribute table:
1. Right-click on schools_csv_eh_csv Events and select Properties...

2. Select the Labels tab.

| General | Source I Selection | Display | Symbology | Fields I Definition Guery| Labels | Joins & Helatesl Time I HTML F‘npupl

[ Labe! features in this laysr

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

All features will be labeled using the options specified.

Text String
Label Field: schools csv SCHOOL

Text Symbol

Cither Options Pre-defined Label Style

Flacement Properties... l ’ Scale Range... [ Label Styles...

3. Tick the Label features in this layer box.

4. Make sure the schools.csv.SCHOOL column is set as the Label Field in the Text

String box.

5. Click Symbol... in the Text Symbol box to get more options.
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Type here to search

Search: (@ All Styles

Practical 1

ESRI

AaBbYvyZz

Country 1

AaBbYyZz

Country 2

AaBbYyZz

Country 3

AaBbYyZz

Capital

AaBbYyFz

AaBbYyiz

Color: E

@] Arial
Size: 10

Style: B I

[Save.ﬁ.s... ][ Reset ]

Style References... ]

Ok J [ Cancel ]

6. Change the Size to 10 and the font if you prefer something different

7. Click Edit Symbol... to get even more options!

Properties:

Type: [Text Symbal

| General | Formatted Text | Advanced Text | Mask |

Style:

() None

@ Halo

Size: 20000 =

-

Symboal...

EDINA and Edinburgh University Data Library
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8.

In the Editor window switch to the Mask tab and select the Halo option. This gives a
white halo around the text so it can be read over the background map.

9. Click OK to close the Editor window
10. Click OK to close the Symbol Selector

11. Click Apply and OK to close the Properties window.

You should now have labels on your schools that clearly stand out from the map

L
-

o\ St Thomas Gfﬁtquin's High School
-'v.‘:l'-__} * | | . .
-l.“\.k"'

RN

)

Al
[}

1B W

Bo rough muir High School

-
(W

A -

Bruntsfiald

10

James Gillespie's I_-th School
*

—

L

Marchmont

You have now completed the first practical!

Save your work and we can then move on to Practical 2 El
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