Joining and Relating Tables in ArcGIS

ISTC Topic:

In this Chapter you will learn

o What the difference is between a join and a relate

e How to join tables based on a common attribute field
e How to join data based on spatial location

o  What the difference is between a join and a relate

1 Joining and relating tables

Consider the three tables shown
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Figure 1. Joining Tables. The table 1 on the top-left is the attribute table from
a shapefile. Tables 2 and 3, which are both in MS Excel spreadsheets .xls
format, can be joined using different primary keys.

The attribute field that is common between two tables is referred to as the primary key. In the
example in figure 1 you would use the “Plot” attribute as the primary key to join table 2 to table 1
since this attribute appears in both the shapefile and the excel file that has contains the value data.
You could join table 3 to table 2 using the “Assessor” attribute.

Joins work when there is a one-to-one or many-to-one relationship. Joining table 2 to table 1 in
figure 1 is an example of a one-to-one relationship since each plot number appears only once in
each table. The join between table 2 and 3 is a many-to-one since the same assessor appears many
times in table 2, but only once in table 3.
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It is not possible to join table 2 to table 1
Owner Plot ? Plot Habitat in figure.2 on the left. For example, you
John Smith 1 < 1 Shrubs do not know whether Plot 1 in Table 1
Jane Doe 2 1 Riparian should be joined to the first record with
Fred Bloggs 3 2 Wf’(’dl_‘?‘nd a shrubs habitat, or the second record
e = . flreren that lists a riparian habitat for plot 1.
John Smith 5 4 Shurbs .
This is an example of a one-to-many
4 Ll relationship where you have to use a
5 Shrubs 1 ) pd fai y uE i Z .
5 Riparian relate instead of a join. Exercise 4 in
) this chapter will give you more
itk 1..Shapeﬁle felilte 2L AR D] information about relates. Note that the
Attributes (.xIs format) . ] o
software will still allow you to do a join,

Figure 2. It is not possible to use a join when you have a however this is unwise as the software
one-to-many relationship will join plot 1 to the first record with

the shrubs habitat but completely
ignore the second record that also

applies to plot 1.
Exercise 1: Setting up a simple join
1. Open ArcMap and add the Plots shapefile. Open the 2.7 Setting up a
. . . . imple join
attribute table to view its attributes. r i .
Join Data M
2. Add the PlOt_Value SpreadSheet. To do this, click on the Join lets you append additional data to this layer's attribute table so you can,
3 . for example, symbolize the layer's features using this data.
“Add Data” button, click on the spreadsheet and click wheta A ?
What do you want to join to this layer?
“Add”. You will be presented with another dialog box [30in atiributes from a table -
aSklng you Wthh Sheet ln thls SpreadSheEt you WOUld 1. Choose the field in this layer that the join will be based on:
like to add. Choose “Sheet1$” and click “Add” again. Flat =
. h 1 k h l 1 ) 1 ) 2. Choose the table to join to this layer, or load the table from disk:
3. Right-click on the Plots layer > Joins and Relates > Join. & shecs -8
Complete the Join Data dialog box as shown on the (7] show the atiribute tables of lsyers in this st
rlght 3. Choose the field in the table to base the join on:
Plot -
4. Open the attribute table for the Plots layer. Notice the Join Options

@ Keep all records

additional attributes, including the value of each i .
All records in the target table are shown in the resulting table.

Unmatched records will contain null values for all fields being
asSessor. appended into the target table from the join table.

(7 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.
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which joins exist, and remove them if you want.

= =2 Layers H

Copy
X Remove

5] Open Attribute Table

Right-click again on the Plots layer as shown above. By selecting “Remove Join(s)” you can see

[ Joins and Relates 4 l Join...
¢ Zoom To Layer l Remove Join(s) » I Sheetl$
Relate... l Remove All Joins
Visible Scale Range 4 Remove Relate(s) »

Use Symbol Levels

6. Note that when you save your map you are also saving any joins you have set up. For example, if
you have a map document in which your parcels layer is joined to a table, then this join is
available to you any time you use this map document. However, if you open a new map
document and add in the parcels you will not automatically bring in the joined data with it. In
that case you can set up the join, and then save the map document to preserve

Exercise 2: Joining a table to a shapefile and exporting the joined data
1.
2.

that join.

Start ArcMap and open a new map.

VIDEO

2.7 Joining and
Exporting Data

F hl
Join Data M

Add the Counties shapefile and the Pop_2008 Excel
spreadsheet (use Sheet1$).

Open the attribute table for the Counties shapefile as well
as for the excel spreadsheet that you will join to the
shapefile. Which attribute is common between the tables
and should be used as the primary key?

Right-click Counties and select Joins and Relates > Join.

Complete the Join Data dialog box as shown on the right..
By selecting “Keep only matching records” near the
bottom of the dialog box we have a quick check to make
sure the join worked: any county that does not have a
matching record in the excel table will not be displayed
and we would see a “hole” in Idaho.

Click OK. Which county was missing on the spreadsheet?

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:

MNAME hd

2. Choose the table to join to this layer, or load the table from disk:

B sheets -1 &

Show the attribute tables of layers in this list

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

NAME -

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.

@k

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.
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Right-click on the Counties layer and choose Data >
Export data. Populate the Export Data dialog box as
shown on the right. To choose the Output feature class
click on the folder button and browse to the location
where you want to save the new shapefile. Call the new
shapefile “Counties_with_2008_Pop.shp”.

Note the difference between a join that is set up, and
then saved in a map document versus the shapefile we
just exported. A saved join is “dynamic”. When the data
in the joined table changes, those changes will be
reflected in your map. However, an exported joined
table is static and does not automatically change when
data in the spreadsheet is updated.

Exercise 3: Most common reason why a join does not work

Plot_Value_Assessor spreadsheet (Sheet1$).

-

Export Data

Export: | All features v]

Use the same coordinate system as:
(@) this layer's source data
(7 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:

_Relating_Tables"Exercibes' Topic2_T\Courties_with_2008_Pop shp @

[ Cancel
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2.7 Why is my join not
working?

1. Openanew map document in ArcMap and add the Difficult_Plots shapefile. Also add the

Join the excel table to the shapefile using Plot as the primary key. Having trouble selection the
“Plot” field for the Excel table? How come only “Assessor” is listed as a possible primary key? To
figure this out we need to look more closely at the Plot field in both the shapefile and the excel

table.

Open the Layer Properties for Difficult_Plots and go to the Fields tab. Click on “Plot” and note
the Data Type. Then open the properties for the Excel spreadsheet and note the data type.

Screen shots for the Fields tab are shown below.

Note that “Plot” is a text field in the shapefile, but it is a “Double” in the excel table. Both need to
be of the same data type for the join to work. Hence, it is not surprising ArcMap offered you
“Assessor” as a potential joining candidate since it is also a text field.

=

Layer Properties Table Properties

| General | Scurce | Selecton | Display | Symboiogy | Fieids | Definion Guery | Labes | Jons & Reites | Time | HTML Posup
£ 4~ & ~| Options ~

Choase which fiekds wil be visble =) Appearance |
1 Alias Plot
V| FID
] shape Highlight Ne <
1 ] Value
V| Owner Read-Only No =
£l piot | =l Field Details .

Data Type

Length

General | Source | Dispiay | Fields | Defintion Query | Joins & Relates | Time
B | 1+ 4| options ~

Choase which fiekds will be visble

| [© Appearance

Aliss. Plot
Highlight No
Number Format Numeric
Read-Only Ne

= Field Details
Name -
Precisior




To make this join work we need to change the “Plot” field in the shapefile to a double, or by

changing the Plot in the excel table to text. We will change the “Plot” attribute in the shapefile
form text to a double. Unfortunately, you cannot change the data type of existing GIS data, but -

as is usually the case - there is a workaround.

6. Open the attribute table for the Difficult_Plots shapefile. And follow the instructions below to
add a new field called “PlotDouble” and populate those with the plot numbers in the double

data type.
1. Click dropdown button 3. Name the field
Table / Add Field “PlotDouble” Fied Cacuter ===
% - B * Name: Plot Double| Difficult_Plots - "':m Préion
M Find & Replace... [T Fio] shape* | Owner | Piot [ Piotoa—— 1 ﬁ:u‘ B '::“[";“
L Type 0| Polygon | JohnSman |1 k  Sort Ascending = - ran
Bl Select By Attributes... ) IM '] T|Polvgon |Janebos |2 ¥ Sort Descending ;‘: Sy =0
- 2 Poboen |FredBags |3 Advanced Sorting... ot . Fa ()
Field Properties 3 Puirqu: _Ja::l:\csme‘h 4 f— Plot :-;:())
B Switch Selection [ Precision S ] = = z :am:s“' \ i)
B | Scale 0 | &l . ()
] Select Al - - m @ Field Colculator.. | |
I Aaaria. | 4. Pick Type “Double”. Coclae Geomety e SSanaE
um AFI.IFieId-s on Set Precision to 5 and . 3. Double-click on
— Mm; Scaleto 0 2 e “Plot” to populate
2. Select ’ C_ ok ] [ comnl | = :
“ . " | — — ‘ - - bottom window
Add Field... \ 7. Right-click on ,
Joins and Relates 3 6. Click OK “PlotDouble” and select [Coer J (oo | [goren. | (e ]
Related Tables » - 1C uys n e ]
Field Calculator... 1 9 click oK P
Join Data M

7. Right-click on Difficult_Plots to set up the join once again.
This time use PlotDouble as the primary key for the
shapefile. The dialog box for the join is shown on the right.

8. Open the attribute table for Difficult_Plots to ensure the
attributes from the excel table have been added and the join
was successful.

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 v

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

I Plot_Value_AssessorS z] @
[¥] Show the attribute tables of layers in this list

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

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 Jaining Data OK Cancel




Exercise 4: Join GIS Linkage data to a parcels layer

1.

Open a new map document and add the Parcels shapefile and pcparc00 table

from the Start folder.

Right-click on the Parcels layer and set up a join with pcparc00. Use the
PARCEL_ID field from the Parcels shapefile and PM_PAR_14 from the pcparc00 table in the join.

Open the Parcels layer attribute table to see if the join was successful.

Exercise 5: Working with Relates

1.

Open a new Map Document in ArcMap and add the Plots shapefile as well as

the Plot_Habitat (Sheet1$) Excel spreadsheet.

Open the Plot_Habitat attribute table and note that the
same plot number occurs multiple times. For example,
there are two records that refer to plot 1.

In this exercise you want to link the information about
habitats to the Plots shapefile so you can look at them
geographically. Open the Plots attribute table as well as
the Plot_Habitat table and note that the Plot field has to be
used as the primary key.

However, there is a one-to-many relationship: a single
plot number in the Plots shapefile needs to be linked to
multiple records with the same plot number in the
Plot_Habitat table. Hence we must use a relate and not a
join.

Right-click on the Plots shapefile and select Joins and
Relates > Relate. Complete the Relate as shown on the
right.

Use your identify tool to click on any of the plots. Note
that by clicking the “+” in front of the identify results you
are able to also view the related information as shown on
the right.

VIDEO

2.7 Joining GIS
Linkage Data to your
Parcels
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2.7 Setting up a Relate

Relate

vice-versa.

Plot

Relate lets you associate data with this layer. The associated data isnt
appended into this layer’s attribute table like it is in a Join. Instead you
can access the related data when you work with this layer’s attributes or

Establishing a relate is particularly useful f there is a 14o-many or
many+{o-many association between the layer and the related data.

1. Choose the field in this layer that the relate will be based on:

v

2. Choose the table or layer to relate to this layer, or load from disk:

|& Piot_Habitats

Plot

4. Choose a name for the relate:

-1 &

3. Choose the field in the related table or layer to base the relate on:

Location: 3,399,473.087 -434,163.433 Mete ~

About Relating Data ok ] [ came ]
Identify
Identify from: | <Top-most layer> L]
. - Plots
(- Jane Doe
310

Field Value
FID 1
Shape Polygon
Owner Jane Doe
Plot 2

< | 10

Identified 1 feature




