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Presenter Notes
Presentation Notes
In this module, I will provide an in-depth discussion of attribute tables and geodatabases to expand upon our earlier discussion.  We’ll begin with a review of data types. 


https://commons.wikimedia.org/wiki/File:Earth_Western_Hemisphere_transparent_background.png#filelinks

Q Non-Spatial Data in GIS

Attributes = non-spatial characteristics associated with spatial data
—  Nominal = A unique identifier or unique types

Categorical —
= Ranked data

= Difference between numbers is significant, but no fixed

, non-arbitrary zero point
Numeric

Ratio = Difference between numbers is significant, and there is a
fixed non-arbitrary zero value

== counties_detailed X -

Field: [ Add [F] Delete [%] Calculate Selection: T2 Switch —
4 FID Shape AREA PERIMETER MAME STATE FIPS  STATE_ABER | SOQOUARE_MIL  POP2000 POPOOSOMIL  MALE2000 FEMALEZODD  Mu
0 Polygon 281936384193 | £9539.619328 |Ohio 54 (54069 WV 106.176 AT42T 446.7 22177 25250
1 Polygon 807157354.71 125167.039523 Marshall 54 54051 WV 306.994 35519 115.7 17288 18231
2 Polygon| 1686168006.7 |179373.536795  Preston 54 (54077 WV 648324 29334 45.2 14535 14799


Presenter Notes
Presentation Notes
Data can be broken into two broad categories: categorical and numeric. Categorical data represent discrete categories that are either unordered (nominal) or ordered (ordinal). 

Examples of nominal data include land cover types, soil types, or vegetation types while an example of ordinal data would be rankings such as 3rd place, 2nd place, and 1st place. 

Numeric data represent continuous numbers or measures and can be further subdivided into interval and ratio types. 

For both types the difference between subsequent numbers is fixed; for example, the length difference between 2 meters and 3 meters is the same as the difference between 7 meters and 8 meters. 

However, they differ in regards to how the zero value is defined. 

For interval data, the zero value is arbitrary whereas this value is non-arbitrary for ratio data. 

Temperature in Fahrenheit or Celsius is an example of interval data as zero temperature on these scales do not mean “no temperature.” Further, ratios cannot be calculated for interval data because, without a fixed zero value, values that are twice as large do not indicate twice the magnitude. For example, 40° Celsius is not twice as hot as 20° Celsius. 

Examples of ratio data include lengths, areas, and percentages since the zero value does have meaning or is non-arbitrary. For example, 0% unemployment indicates that no proportion of the working population is unemployed. 



Nominal Data

[T

Harrl»-on_

IRoane

r f\ Calh oun ~
P ut nam y

W Linc 0| n [
ayne r‘
L) 0 ne .\ [ Fayette

Logan :’LE\ Ralewh



Presenter Notes
Presentation Notes
This slide provides some examples of nominal data as county names, county FIPS codes, and land cover categories. 

These are all unique categories with no implied order. 

Note that it is possible to use numbers to represent categories. For example, FIPS, or Federal Information Processing Standard, codes are numbers. However, in this case they are not being used as numbers. Instead, they are being used to represent a specific feature. Another similar example would be ZIP codes. 



Q Ordinal Data



Presenter Notes
Presentation Notes
Ordinal data represent categories with an applied order, such as ranks. 
�Survey questions, such as Strongly Disagree to Strongly Agree, are also ordinal data since there is an implied order in the groupings. 



Interval Data
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Presenter Notes
Presentation Notes
Temperature in Fahrenheit or Celsius and time are examples of interval data. 

The zero value is arbitrary, and meaningful ratios cannot be calculated. 



Ratio Data

Percent Over 55 by County

Percent over 55
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Presenter Notes
Presentation Notes
Percentages are examples of ratio data. 

The zero value is non-arbitrary and meaningful ratios can be calculated. 



Q Attribute Tables

| counties_detailed X

Selection:

NAME STATE

Field: [ Add
FEMALE

PERIMETE

4 FID  Shape

= fields or attributes; info
stored for each record

18

Randolph

Rows = Records; one record for each
vector feature

Gilmer

Jackson

Calhoun

Braxton

ahontas

34 Polygon

‘Webster

jon | G

36 Polygon 889922110.089

“*All shapefiles and feature classes have an

“*Some categorical raster data can also have


Presenter Notes
Presentation Notes
Attribute or aspatial information is stored in the attribute table. 

All shapefiles and feature classes have attribute tables. It is also common for categorical raster grids to have an attribute table. We will discuss this in a later module. 

In GIS, columns are commonly referred to as fields or attributes while rows are called records. 

Each row or record in the table stores all the aspatial data associated with one map feature, such as one county. 

Each column stores a specific piece of information for each feature, such as the county population. 


Q Creating a new field

**Must define field name (less than 10
characters)

“*Can provide an alias

**Must define

EH r':—',_] Fields: polys to_edit X -
polys_to_edit
4 | Visible W Read Only | Field Mame Alias  Data Type Highlight Mumber Format  Default Precision Scale Length
o o FID :
o Shape Geornetn
] Id L Mumeric
J Mame Mame Text
7 [ Field ' Long

Click here to add a new field.


Presenter Notes
Presentation Notes
When you create a new field you can define the field name, which must be less than 10 characters for shapefiles and geodatabases. 

To make fields more interpretable, you can also include aliases, which provide more interpretable names or descriptions. �
You must also define the field type, which we will discuss next. 

You can also make fields not visible or read only if you don’t want to allow editing. Note that the feature ID, or FID, will be defined as read only since you don’t want to edit or change this unique identifier. 


@ Adding Fields

<»Make sure to define the correct type | Geomery

FID
Id 0

. . Mame| Brooks Hall
/| Visible | (M} Read Only Field Name Alias | Data Type Highlight Mumber Format Default Precision Scale Length

FH::l i
Shape Geometry

Id

Data Type Description
Short Integer Integer values between -32,768 and 32,767
Long Integer Integer values between -2,147,483,648 and 2,147,483,647

Float Decimal values with 1-6 decimal places

Double Decimal values with more the 6 decimal places

Text Text strings

Date Data info (mm/dd/yyyy)


Presenter Notes
Presentation Notes
When creating a new field, you will need to define the field type. 

Short and long integer fields can only store integer or whole number values. Long integers can store a wider range of numbers than short integers. 

If you need to maintain decimal values, you cannot use a short or long integer. Instead, you must use a float or double type. Float fields can store up to 6 decimal places while double can store more than 6.

If you would like to store text or string data, you will do so in a text field. Note that numbers stored in text fields will be treated like strings. They will not be treated like numbers. For example, you will not be able to perform mathematical operations on these data. 

Date fields store dates and will treat the information as dates. 



Q Add Geometric Fields

E' pul P — - | = Lo
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Points Lines Polygons | Environmerts @
X-coordinate Start-X Area Input Features a
Y-COOI‘dinate StaI‘t-Y Perimeter Geometry Properties V

Z-coordinate (if Fnd-X Centroid-X et U
z-enabled)
Area Unit
M-coordinate :
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Presenter Notes
Presentation Notes
Different geometric measures can be calculated and stored in the attribute table for points, lines, and polygon data. 

For point data, it is possible to store the x and y coordinate. If the feature is Z-enabled, or contains elevation or height information, this value can also be calculated. If it is M-enable, the M coordinate can be calculated. M-coordinates generally relate to positions along a network. 

For lines, you can calculate the x and y coordinates for the start, end, and middle of the line segment. You can also calculate the length and bearing. The bearing is the compass direction of the line and is defined as the direction of travel from the start to the end node. 

For polygons, you can calculate the area and perimeter. The perimeter is the length of all the lines that make up the polygon. You can also calculate the centroid, or geometric center, coordinates. Note that centroid coordinates can sometimes be misleading. For example, for irregular or elongated shapes, the centroid may not actually occur within the polygon. For a “C” shaped feature, the centroid would occur somewhere in the middle of the “C” as opposed to within the area that makes it up. So, be careful when using centroid measures. 



Q Joining non-spatial data and spatial data

Join S o
“*Non-spatial data can be joined to e
spatial data as long as there is a
common field between the data. i
S . M\ Zoom To Layer
Later, the joined fields can be used for o
analysis or to symbolize the features. PL

Rel ate Labeling Properties..

“*New fields are not added to table.
However, a relationship is established.

11


Presenter Notes
Presentation Notes
We discussed table joins in a prior lecture. Here I will provide a refresher. 

Joins can be used to associated tables with spatial layers. If a table and a vector layer share a common field, then they can be joined based on this shared attribute. This is similar to the concepts of foreign and primary keys in relational databases. 

For example, if a layer of county boundaries contains the county name or FIPS code in its attribute table, this could be used to join a table to the features if the table also contains the name or FIPS code. Note that table joins are generally case sensitive and the shared fields must have the same data type. 

Joins are just temporary. If you would like to permanently add the new columns to the attribute table, you will need to make a copy of the data.

A relate is similar to a join; however, the fields from the related table are not temporarily added to the feature attribute table. Instead, a relationship is established between the features but the data are maintained as separate files. 

I generally prefer to use join as opposed to relate. 

Since both of these operations are just a temporary association, they can be removed. So, if you would like to remove the joined fields from the table, you can do so without any issues. 



Q Video: Table Joins
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Q Spatial Joins

“*Joins attributes based on spatial relationships Geoprocesing -

| Ervironments

Target Features
tornadoes = ﬂ
Join Features
7]
[+

states -

Qutput Feature Class

tornadoes_Spatialloin |

Join Operation
Join one to one v

| Keep All Target Features

Field Map of Join Features e
Output Fields (+) Source
TORNADX020 Merge Rule First *
YEAR_
DAMAGE | F.SCALE  FID_  AREA STATE_NAME STATE_FIPS | SUB_REGION = STATE_ABER NUM TORNADX020 s
0 0 0 264435873 Texas 43 WS Cen TX ] STATE
0 0 0 264435873 Texas 48 WS Cen X ] MONTH_ AR TITER
0 2| 0264435873 |Texas 48 WS Cen T ; DAY_
0 0 0 264435873 Texas 48 WS Cen X ] DATE.
] 0 0 |264435.873 | Texas 48 W5 Cen TX : TOR_NO
1 0 0 264435873 Texas 48 WS Cen TX ] NO STS
0 0| 0264435873 |Texas 48 WS Cen T ] STL\_TE -
0 0 0 264435873 Texas 48 WS Cen TX ] SEGNO
0 0| 0264435873 |Texas 48 WS Cen T ] Match Option
0 0 0 264435873 Texas 48 WS Cen TX ] [— .
0 0| 0264435873 |Texas 48 WS Cen T ] S—
0 0 0 264435873 Texas 48 WS Cen TX ] | Meters .
] 1 0 84520.49 Minnesota 27 W N Cen MM
0 0 0 8452049 Minnesota 27 W N Cen MM
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Presenter Notes
Presentation Notes
Since our vector data have both spatial and aspatial components, joins can also be performed using the spatial information as opposed to a common attribute field. 

In the example in this slide, the points represent tornado locations and the polygons represent states. Using a spatial join, it would be possible to add the attributes associated with each state to the tornadoes occurring in the state using spatial co-occurrence as opposed to a shared attribute column. This is exactly what a spatial join is meant to accomplish. 

Table joins do not require spatial information. They could be performed using just tables without any associated map feature. In contrast, spatial joins rely on the spatial overlay of features. 

When a spatial join is performed, a new output is commonly generated as opposed to a temporary association, as is the case with a table join. 

In this example, the output would be the tornado point locations with an attribute table containing the original attributes for the tornadoes and the attributes for the state in which the tornado occurred. 



Q Video: Spatial Joins
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Q Field Summary Statistics

EE Properties |f|l: Export Filter: T Selection - Extent

»»Statistics for
numeric fields

Distribution of POP2000

Gegorocess-r‘lg bbb PP P b e A e P P e e P B B B e B . J.',l »

€ Summary Statistics
| Ernironments
Input Table

(7]
counties_detailed - B
[+ ]

Cutput Table
counties_detailed_Statistics1 |

Statistics Field(s)
Field () Statistic Type

POP2000 *  MEAN

Case field |~
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Presenter Notes
Presentation Notes
It is possible to obtain summary statistics as tables and charts for attribute fields. 

You can also obtain summaries by case or group using a categorical attribute. 

For example, you could summarize the mean percent clay content by soil type as opposed to a single summary for all soil types. 


Q Field Summary Statistics

’Q’ o o f s f’ 1d Field: ;5] Add [53 Delete [5] Calculate Selection: ...DD“' Switch
* Stat]‘St]‘CS Or numerlc le S 4 OBIECTID WV _Deer Harvest200: = FREQUENCY = MEAN_counties_detailed POP2000
1 Eastern Panhandle 3 44346
2 Hatfield-McCoy Mo... 5 31301.8
3 Metro Valley 4 93600.75
GeOprocessing s - § X 4 Mid-Ohio Valley 7 23049.142857
5 Mountain Lakes [ 15542.285714
© Summiary Statistics = 6 Mountaineer Country 7 39357
| Ervironmearts . [ MNew River/Greenbrie... 8 38106.375
a Morthern Panhandle 3] 28057.5
Input Table 9 Potomac Highlands 3 15519.875
counties_detailed R Click to add new row.
Qutput Table
counties_detailed _Statistics? | [+]

Statistics Field(s)

Field (v) Statistic Type

counties_detailed POP2000 ~| MEAM =
Case field (v)

REGIOMNMAME =
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Presenter Notes
Presentation Notes
Here is an example of obtaining the average population of counties for different regions. Note that the mean statistic is being returned for a population field and that the case or group field is defined relative to a region name. 

The result will be a table containing the region name, the number of counties in each region, and the returned statistic. 


Q Summarize Fields

Geoprocess-ﬁg B L N N L L R N L e [ B
& Summary Statistics =
| Erwvironments '.'
Input Table
tornadoes = H.
Output Table
tornadoes_Statistics | [+

Statistics Field(s)
Field () Statistic Type

F_SCALE - COUNT =

Case field v

F_SCALE =

Field: ;3] Add [ Delete [5] Calculate Selection: Tornadoes
4 QBIECTID F_SCALE  FREQUENCY COUNT_F SCALE by Fuj ita Scale (Severity)
1 1] 1236 1236
2 1 531 531 F_SCALE
3 2 168 168 e 0
4 3 58 58 ¢ 12
5 4 6 6 3
B 3 1 1 4
5 17


Presenter Notes
Presentation Notes
Here is another example where the number of tornadoes of each Fajita scale category have been counted. 


Q Export an Attribute Data

File Home Insert Page Layout Formulas Data Review View ACROBAT Q Tell mewhat you want to do..

=
' Wrap eneral

< Types include text files, comma R e
separated values (CSV), Bl it ko
geodatabase tables, and dBASE ===
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t a e S 2 Mineral
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Jefferson
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Taylor

3 Doddridge
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205207.6 Grant
146810 Barbour
162556.8 Tucker
207396.4 Hardy
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| Ervironments

7]
Input Rows <Mone= i I:l All | L:I-:'L | |
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—_— BB Switch == ot T
Attribute Fields Spatial Joins Relates Export Export (Create
i Table Join * - Features Table Chart=

Qutput Table
|tab|e_exp0rt.c5\r |
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Presenter Notes
Presentation Notes
If you would like to work with the tabulated data and do not need the spatial component, attribute tables can be exported for use in data analysis or statistical software packages using a variety of formats, such as text files, comma separated values (or CSV) files, and database (or dBASE) files. 


Q Table or Aspatial Queries

Logical Operators T —————
£ Select Layer By Attribute =

Equal: = | Environmerts )

Not Equal: <> e

Greater Than: > Section

Greater Than or Equal To: >= S

Less Than: < =

POP 2668 UNDER1S

Less Than or Equal To: <=

Inwvert Where Clause

AND (A and B)

OR (A or B, including A and B)
NOT (A but not B)

XOR (A or B, but not A and B)
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Presenter Notes
Presentation Notes
Data can be queried based on the information stored in the attribute table. Such queries are known as table or aspatial queries. 

These queries can be performed using just attribute information.

The geometric information is not required to complete the query. 

Queries make use of logical operators, such as equal to, not equal to, less than, and greater than or equal to. They can also make use of Boolean connectors if multiple criteria will be included. 

In the example in this slide, counties are being queried. Specifically, the goal is to extract all counties that have a population greater than or equal to 20,000 and are in the Midwest region. 

Because AND is used here, both criteria must be met for a feature to be selected. 

Once a query is executed, selected features can be written to a new file. 





Presenter Notes
Presentation Notes
This example explains the concept of the Boolean AND. 

Only areas that occur within A and B are selected, which are shown here in yellow. 





Presenter Notes
Presentation Notes
OR is represented by this result. 

All areas that are within A, B, or both and A and B are selected. 



@ ANOTB



Presenter Notes
Presentation Notes
For NOT, areas that are in A but not B are selected. 





Presenter Notes
Presentation Notes
XOR is different from OR. Here, only areas that are in A or B, but not both A and B are selected. 

So, OR will yield A or B, including A and B. 

In contrast, XOR will yield A or B, excluding A and B. 



Q Select by Location

el Traed] @l spatial e

relationships to other geographic SO .
features

Input Feature Layer
counties_detailed

Relationship
Intersec t

Selecting Features

Interstates

Search Distance

Meters

Selection type

Mew selection

Invert spatial relationship
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Presenter Notes
Presentation Notes
It is also possible to query features based on spatial relationships to other map features. Such queries are not possible for tabulated data since the geometric information is necessary to perform the analysis. So, this is unique to spatial data and highlights the value of having spatial information associated with tabulated data. 

Using select by location, features can be selected based on their spatial relationship to other features. 

The next two slides will describe some of the available spatial relationships. 



Q Select by Location

“Intersect = select input features that intersect the selecting features. This
is the default.

<+ Within a Distance = select input features that are within the specified
Euclidean distance of the selecting features.

“Contains = select any input feature that contains, even partially, a
selecting feature.

o Comgletely Contains = select any input feature that completely contains a

selecting feature.

N/

o = select any input feature that is within, even partially, a selecting
feature.

N/

o . = select any input feature that is completely within a
selecting feature.
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Presenter Notes
Presentation Notes
Take some time to read through the spatial relationships presented here. 

As an example, the intersect relationship can be used if you want to select features that intersect another set of features. For example, you could select all counties that intersect a particular highway. The county will be selected if a highway intersects it or passes through it. 

Within can be used to select features that are within other features. For example, you could select all of the homes that occur within a certain voting district. In contrast, contains could be used to select all of the voting districts that contain certain homes. 



Q Select by Location

Are identical To = select any input feature that has identical geometry to a
selecting feature.

Boundary Touch = select any input feature that has a boundary that touches
a selecting feature.

| : = select any input feature that shares a line
segment with a selecting feature.

Crossed by Outline Of = select any input feature that is crossed by the
outline of a selecting feature.

= select any input feature that has its center in the
selecting features. The center for lines is defined as the midpoint and the
center for polygons is defined as the centroid.
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Presenter Notes
Presentation Notes
Here are some additional spatial relationships. 

As an example, are identical to is used to find features in one layer that are identical to features in another layer. For example, if you had a polygon vector dataset of buildings representing the city in 1990 and another layer representing buildings in the city in 2010, you could use this tool to find the identical buildings, or buildings that haven’t changed. You could then reverse the selection to find all new buildings. 

Take some time to read through these examples.



7 0

el

SQ00000000

status
character va ry

ACTIVE NEST
INACTIVE LO
ACTIVE NEST
ACTIVE NEST
ACTIVE NEST
ACTIVE NEST

01010

01010

0101000

0101000

E6100000494D9CDCEFA05AC

EG100000E92
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Q Why use a Geodatabase?

1.

Organize and manage data

Make use of

Make use of structured query language (SQL)
On-the-fly topology

Topology between features

Use domains and

N oo p WP

Migrate to an enterprise database

28


Presenter Notes
Presentation Notes
Other than storing your data in flat files or separate files, the information can be stored in a database structure.

Databases offer many benefits, including the ability to organize and manage your data, make use of database management systems, use Structured Query Language (SQL) for data manipulation and querying, model topological relationships on-the-fly and between layers, define domains and subtypes, and migrate data to an enterprise database. 


Q The Relational Model

“*Collection of interrelated tables in digital format
“*Tables are connected via keys

<»Primary Key = one or more attributes whose values can uniquely
identify a record in a table

“*Foreign Key = one or more attributes that refer to a primary key in
another table

“*Each table can be prepared, maintained, and edited separately

‘*Tables can be related

29


Presenter Notes
Presentation Notes
Another benefit of geodatabases is the ability to relate data layers and tables. 

For example, you can make associations using primary and foreign keys. 

For example, if a database contained vector features representing counties and tables of information for each county, the county name could be used as a foreign key to join the table to the vector features using the county name in attribute table associated with each map feature. 

Even though the layers are now associated, each data layer or table can be prepared, maintained, and edited separately.

This is the relational model in action. Databases allow for multiples datasets to be stored separately but associated within the database. 




Q The Geodatabase

Personal and File Geodatabases

<+ Edited by a single user and do not support
versioning

“*Usually hosted and used on a local machine

< Edited by multiple users and supports
versioning

“*Host locally or in an enterprise database system
(Oracle, Microsoft SQL Server, IBM DB2,

Informix, PostgreSQL)

30


Presenter Notes
Presentation Notes
ESRI offers three types of relational databases. 

Personal and File geodatabases are designed to receive edits from only one user at a time. However, multiple users can access the data at once. These databases are generally hosted  or stored on a local machine as opposed to on a server using an enterprise database management system. 

Enterprise geodatabases are meant to be stored on a server using a database management system and allow for multiple editors and users at once. 


Q ESRI Geodatabases

Storage Format

Personal GDB

File GDB

Enterprise GDB

Microsoft Access

Folder of binary files

Database management
system
(Oracle, Microsoft SQL
Server, IBM DB2,
Informix)

Storage Capacity

2 GB

1 TB per table

Depends

Supported OS

Windows

Any platform

Depends

Number of users

Single editor, multiple
users

Single editor, multiple
users

Multiple editors, multiple
readers



Presenter Notes
Presentation Notes
This table provides a comparison of the three types of databases. 

Note that personal geodatabases are being phased out. They are no longer supported in ArcGIS Pro but can be used in ArcMap. 

Here, I will primarily focus on file geodatabases. 

https://pro.arcgis.com/en/pro-app/help/data/geodatabases/overview/types-of-geodatabases.htm

Q Creating a New Geodatabase

“*Use ArcGIS Pro or B rccatson
ArcCatalog

w Refresh

<*Can import data into the o

| i Personal Geodatabase

geodatabase e (v

dF ArcGIS Server Connection Create a new file geodatabase.

Layer...

<»Can also create new
fe atu r e S Corterts

Preview Description

| Copy Ctrl+C = . .
& con " [Ed counties_detailed
X Delete public_lands

Delete Rename
- h
Rename s
Administration 3

Refresh Distributed Geodatabase 2

Administration

»

Feature Dataset...

| &

Feature
Table...

Distributed Geodatabase

[ [

»

Mew
MNew 4 re as Geodata Service...

Feature Class (multiple)...

Relationship

J  Share as Geodata Service... Table (single)...

Af Properties... Table (multiple)...

Raster Datasets...

oI B F I

kspace Document...

File Geodatabase


Presenter Notes
Presentation Notes
A new file geodatabase can be created using ArcGIS Pro or ArcCatalog.

Once a database is created, you can create new empty feature classes within it or import data layers, such as shapefiles, tables, and raster grids. 


Q Geodatabase Components

“»Feature classes “»Feature-lines annotations
“»Feature datasets *+Geometric networks
“»Mosaic datasets *»*Network datasets
“*Raster catalog “*Parcel fabrics

“*Raster dataset “*Relationship classes
“*»Schematic dataset *»Terrains

“*Tables “*Topologies

“*Toolboxes

s Attachments
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Presenter Notes
Presentation Notes
A variety of different features can be stored in a geodatabase. Some of these features will be described in subsequent slides. 


Q Feature Class

“*Collection of features that share the
(pO.iIltS, lines, or Geodatabase
polygons) and spatial reference
Corterts  Preview Description | Copy Carl-C
|E) counti es_detailed elete
l|puh|ic_lan|:|5. ' ename 3

[*=]wv_trails ::e' 5
Il—_‘l w_trail =_po ints Administration »
Distributed Geodatabase » Feature ClaSS
Import ature Class...
rda vi
Feature Class

il (O o

Export

e FEF I

Feature Class


Presenter Notes
Presentation Notes
Inside a geodatabase, vector data are stored as feature classes. 

All features inside of a feature class must share the same geometry (points, lines, or polygons).

A spatial reference must be applied to a feature class. 

This is an object-based model since the geometry and attribute data are stored in the same file. In a feature class, the geometry is stored as a column in a table as a binary large object or BLOB.



Q Feature Datasets

“*Collection of feature classes that
have the same spatial reference
Geodatabase
“*Can be used to organize the
“*Can_control data access and editing Feature Dataset
privileges
<*Can organize data for sharing
“*May be necessary
“*Build topology between features
<*Create a network dataset SEHTE

+**Create a terrain dataset

’:’lel:St define spatial reference

upiront
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Presenter Notes
Presentation Notes
Feature datasets are collections of feature classes that have the same spatial reference. 

You can think of feature datasets as subfolders within the database. 

They can be used to organize your data. For example, if you have a geodatabase of utility data for a city, you could organize the electrical, water, and communication data into separate feature datasets. 

You can also use feature datasets to control data access and editing privileges. For example, you could allow all utility workers access to data, but only those working on the electrical utilities could edit data in the feature dataset containing the electrical utility information. 

Sometimes feature datasets are required. Examples include when you want to build or define topological relationships between layers, created network datasets, or create terrain datasets. 

All data in the feature dataset must have the same spatial reference. 


Q Domains

“*A property of a geodatabase
shared by the individual datasets

“*Created at the geodatabase level

“*Can be used to specify allowed
values or entries to a field

<*Coded Values = discrete values
that represent allowed entries

<*Ranged Values = stipulates that
values can only be entered within
a given range



Presenter Notes
Presentation Notes
Domains are defined at the database level and can be applied to multiple features stored in the database. 

They are used to define allowed values or entries to a field. 

For example, if a field is meant to store a rating, you may only want the user to be able to enter between 0 and 5 stars. 

Domains can also be used to define allowed categories. For example, a field of movie genres should only be able to store genres from a predefined list. 

Coded values are generally used to set up allowed discrete entries or categories. A numeric code will be assigned to each category. For example, if you want to create a field that will store rock types for a geologic field collection, then you could associate a numeric code to each allowed rock type. 

Ranged values are generally used when you want the user to be able to enter a number, but only within a defined range. For example, if a field is meant to store a percentage, then you would want the user to only be able to enter values between 0 and 100. 

In the provide examples, coded values are being used to define the level of difficulty of a trail whereas ranged values are being used to specify the range of values allowed in a rating column. 

Creating domains can be very useful. This will force the user to only enter valid data into a field. 



Q Subtypes

Feature Class Properties

IR TR Sl > Subsets of features in a feature

Feature Extent Relationships Representations

— class or table that share the same
attribute

[ coe [ Desowior ] .
s Used to

£

s Use coded values

] Field Name Default Value
[oeieeD —
Jrones | |

gals cy

Use Defaults
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Presenter Notes
Presentation Notes
Subtypes represent features in a feature class or table that share the same attribute and are used to categorize data using coded values. 

For example, in a layer that contains land parcels, subtypes could be defined relative to how the parcel is zoned (for example, public, commercial, or residential).

In the provided example, trails are being grouped into three subtypes as trail, motorized, and water. 


Q Relationship Class

0:0 E St abli Sh e S a rel ati O n Ship Select the cardinalty for tis relationship class (origin - destination).

In @ 1-M {one to many) relationship, each
object in the origin tablefeature class can

[ ]
b etwe e n fe atu re S 1 n a O1-1(eneto one) be rela_ted_to muttiple objects in the
destination table,/feature class.

(@ 1- M {one to many)

M-N t Parcels Chwners
g e O d at ab a S e o fnany to many) Table/Feature Table/Feature
Class Class

New Relationship Class Mote: i this is @ composite relationship
class. then the cardinality must be 1-1
{oneto-one) or 1-M {oneto-many)

“*Define relationship using |

Select the table feature classes that will be associated by this relationship class.

primary and foreign keys [

; CULIITITIBS_EIBTEHECI Arelationship class is a collection of
public_lands relationships between objects in two
Trail_Reviews tables feature classes.
wy_trails

wv_trails_points

Destination table.feature class:

counties_detailed
public_lands

This is a summary of the relationship class:

wy_trails

Mame: Trail_Reviews RC - w_trails_points Parcels are owned by owners.
= = Cwners own parcels.

Origin ohject class: wv_trails

Destination object class: Trail_Reviews

Type: Simple

Forward Path Label: Trail_Reviews

Backward Path Label: wv_trails

Message propagation: Backward (destination to origin)
Cardinality: 1-M

Has attributes: No

Crigin Primary Key: Trail_ID

Crigin Foreign Key: Trail_ID



Presenter Notes
Presentation Notes
Again, one of the benefits of using a geodatabase is the ability to relate tables and data using primary and foreign keys. 


Q Types of Relationships

»*One-to-One = one record in Table 1 is related to 1 record in Table 2

o = one record in Table 1 is related to many records in
Table 2

“*Many-to-One = multiple record in Table 1 is related to the same record
in Table 2

“*Many-to-Many = multiple records in Table 1 is related to multiple
records in Table 2
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Presenter Notes
Presentation Notes
Different types of relationships are available. Note that many of these types are not available when using joins and relates outside of a database, such as joining a table to a shapefile. 


@
Q One-to-One
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Presenter Notes
Presentation Notes
One-to-one relationships only allow for one record to be associated with one other record. This is what is commonly done when performing table joins and relates outside of a database. 

As an example, one county could be associated with one record associated with that county from a table. 


@
O
ne-to-Ma
n
y
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Presenter Notes
Presentation Notes
It is also possible to associate one record to multiple records using a one-to-many relationship. 

For example, one site could be associated with multiple field surveys from different dates.


®
M
any-to-On
e
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Presenter Notes
Presentation Notes
Many records can be associated with a single record in another table using a many-to-one relationship.

For example, each student in a table could be associated with a table of general information for students in the same academic year. So, freshman, sophomore, junior, senior, and graduate student information could be associated with each student of that academic class standing. 
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Presenter Notes
Presentation Notes
Many-to-many relationships allow for multiple records in one table to be associated with multiple records in another table. 


Q Book Recommendation

Learning ArcGIS
Geodatabases

An all-in-one start up kit to author, manage, and adm 1
ArcGIS geodatabases

https://www.packtpub.com/application-
development/learning-arcgis-geodatabases
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Presenter Notes
Presentation Notes
If you are interested in learning more about geodatabases in ArcGIS, I would recommend this text. 

https://www.packtpub.com/application-development/learning-arcgis-geodatabases

Q Connecting to Servers in ArcGIS Pro

[ | Import Map S Add Folder
¥ Connections ~ (2] Task - L Home Static Maps Interactive Maps GIS Datal/Services
¥ Add Database

T Mew File Geodatabaze
_,._' Mew Database Connection
& Mew ArcGIS Server

i New WCS Server
"M New WMS Server

GISData/Services

" 2E New WMTS Server WV GIS Technical Center GIS Services
43 Add Locator All the services listed are available on the | S Technice
I be, please contact Frank LaFone

+h

L= Add Reviewer Batch Jobs
B Add Reviewer Results

ArcMap:services wvgis.wvl edu/ArcGlS/services

| s Add Workflow Cennection
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Presenter Notes
Presentation Notes
You can connect to databases stored on a server in ArcGIS Pro. 

https://www.mapwv.gov/gis_services.html

PostgreSQL and PostGIS
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Presenter Notes
Presentation Notes
Databases can also be created using other environments, some of which are open-source and free. 

I highly recommend the PostgreSQL relational database that is free and open-source. This database can be extended to incorporate geospatial data using PostGIS, which is also free. 

These software tools are also well integrated with other open-source geospatial software, such as QGIS. 

https://www.postgresql.org/
https://postgis.net/

Q PostgreSQL and PostGIS

MENEldigle
PostGIS

Modern ways to create, analyze, and implement
spatial data

L1

https://www.packtpub.com/big-data-and-business- https://www.packtpub.com/big-data-and-
intelligence/postgis-essentials business-intelligence/mastering-postgis
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Presenter Notes
Presentation Notes
If you would like to learn more about PostgreSQL and PostGIS, I would recommend these texts. 

https://www.packtpub.com/big-data-and-business-intelligence/mastering-postgis
https://www.packtpub.com/big-data-and-business-intelligence/postgis-essentials

Q Learn SQL

w3schools.com THE WORLD'S LARGEST WEB DEVELOPER SITE

#A HTML €SS JAVASCRIPT | SQL PHP BOOTSTRAP HOWTO JQUERY W3.CSS ANGULAR XML REFERENCES ¥  EXAMPLES ¥  FORU

SQL Tutorial

SQL Tutorial

SQL Intro

SQL Syntax < Home
SQL Select

SQL Select Distinct

SQL Where

SQL And, Or, Not Qur SQL tutorial will teach you how to use SQL in: MySQL, SQL Server, MS Access, Oracle, Sybase, Informix, Postgres, and other database systems.

SQL Order By

SQL Insert Into

SQL Null Values .

sQL Update Examples in Each Chapter

SQL Delete
SQL Select Top With our online SQL editor, you can edit the SQL statements, and click on a butten to view the result.

SQL is a standard language for storing, manipulating and retrieving data in databases.

SQL Min and Max
SQL Count, Avg, Sum Example
SQL Like

SQL Wildcards | SELECT * FROM Customers;
SQL In

SQL Betw
CLEEE Try it Yourself »
SQL Aliases

5QL Jeins

SQL Inner Join Click on the "Try it Yourself" button to see how it works.
SQL Left Join
SQL Right Join
SQL Full Join COLOR PICKER
SQL Self Join .

— SQL Quiz Test

SQL Group By

SQL Having

SQL Exists Start SQL Quiz!

SQL Any, All

Start learning_SQL now!

Test your SQL skills at W3Schools!



Presenter Notes
Presentation Notes
If you want to work with databases, you should also invest some time in learning Structured Query Language, or SQL, which is the primary language used to manage, manipulate, and query data stored in a relational database. 

There are free tools for learning this language, such as w3schools. 

I have found that a little knowledge of SQL can go a long way. 

https://www.w3schools.com/sql/default.asp

Please return to the West Virginia View
Webpage for additional content.



Presenter Notes
Presentation Notes
Thanks! Hope you found this useful. 
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