Tufts GIS Center

- G Regional_Planning_EBase_Data.gdb
= 'E Boundaries
toven_boundary

C re ati n g a F i I e T l(::'o.;n;qu:-sv:k.gru:u|:u_u:u:-rnn'uute_mnaans

CEMSUSZ000BLOCKGROUPS_POLY

Geodatabase T e

2, MasscIS_landuse?l class lookup
EI Pheysical
= EI transporkation
EOT_Road_Inventary
MajorRoads
META_Lines
trains
big_Housing
CEMZK_EG_TRNS_COM_MEANS
CEMZK_BG_TRMS_COM_TIME
N MassGEIS_Land_Use_ 21 Class_Descriptions

Updated by Thomas Stieve January 06, 2012

This exercise demonstrates how to create a file
geodatabase in ArcGIS 10; how to import existing
data into the geodatabase, and how to create relationship classes. For this example, we will
create a file geodatabase to support regional base mapping that would eventually be used for
analysis of land use and transportation. The base data sets we will use include data from the
2010 census, land use layers, transportation layers, and physical features like floodplains.

Digital Resources

Within ArcGIS: ArcGIS Desktop Help — Professional Library- Data Management-Managing
Geodatabases-An Overview of the Geodatabase

Online:

http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.html#/What is a geodatabase/003n
00000001000000/

and

http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.html#//003n00000002000000

Geodatabase concepts: Modeling Our World, ch 4 http://library.tufts.edu/record=b1585695~5S1
Step-by-Step: How to create geodatabases, feature datasets, and feature classes

Online Tutorial — Geodatabases
(http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.html#/ArcGIS tutorials/00v2000000
0t000000/-scroll down to find tutorial) — the data for this tutorial is located on the Tufts GIS
Center in S:\Tutorials\ESRI\ArcMap 10\ArcTutor\BuildingaGeodatabase.
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Important terms:
e Feature dataset — collection of feature classes (e.g., transportation contains roads, railroads,

airports) organized into a group, all of which share a common coordinate system =
e Feature class — a collection of features with the same type of geometry: point, line, or

polygon (e.g., roads) =
e Relationship Class — an item in a geodatabase that stores information about relationships
between tables (e.g., a parcel polygon layer might be related to a property owner table by

the parcel ID) L&

Later in the course we will be looking at other elements of the geodatabase like topology and
geometric networks.

Geodatabase example: Regional_Planning_Base_Data.gdb

Feature datasets are Census, LandUse, Physical, and Transportation — each Feature Datatset has
associated Feature Classes. In addition there are a number of tables in the file geodatabase
associated with the census, plus a table delineating land use code descriptions. Finally there is a
relationship class defining the relationship between the land use attribute table and the land
use description lookup table. We will also be creating relationship classes between the census
tables and census geography.

- @ Regional_Planning_Base_Data.qdb
- @ Boundaries
bown_boundarsy
= @ Zensus
2, Blockgroup_commute_means
CEMSUS2000BLOCKGROUPS_POLY
- @ Landlse
landuse
R, MassGIS_landusezl dlass_lookup
@ Phesical
- @ kransportation
EQT_Road_Inventory
MajorFoads
META_Lines
krains
bg_Housing
CEMZK_BG_TRNS_COM_MEANS
CEMZK_BG_TRMS_CoM_TIME
MassGIS_Land_Use_21 Class_Descripkions

Part 1: Creating a new Geodatabase

You will create and build your geodatabase in ArcCatalog. Note: Within ArcCatalog, create the
geodatabase to the desktop because your H drive probably won’t have enough space.

1. Start ArcCatalog and find your desktop in the Catalog Tree under Folder connections -
C:\Documents and Settings\yourUTLNname\Desktop
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2. Right click on the Desktop and choose New - File Geodatabase. A new geodatabase
folder will be created with the extension .gdb
3. Rename this geodatabase, e.g., Regional_Planning_Base_Data

Part 2: Creating a new feature dataset for transportation layers

A feature dataset is a collection of features that have the same spatial reference (coordinate
system). In this example, we might have four different feature datasets for our regional
planning base data — transportation, land use, census data, physical (for things like floodplains).
Each one of these datasets can have several feature classes — e.g., transportation could have
roads, railroads, airports.

All the feature classes in a feature data set will have the same coordinates. Once you define
your coordinate system for a feature dataset, any feature class you import into it will
automatically be converted to the coordinate system of the feature dataset.

1. To create a new feature dataset, right-click on the geodatabase and choose New —
Feature Dataset

2. Inthe dialog box, name the feature dataset transportation — you can’t have spaces.

Click Next

4. Select the coordinate system that this Feature Dataset will use, or Import it from an
existing GIS file. In this example, the coordinate system will be the Massachusetts State
Plane, NAD83 Mainland (meters) — you can import it from an existing MassGlIS data layer
or select it by drilling down as seen in the graphic below, getting finally all the way to
and selecting NAD 1983 State Plane Massachusetts Mainland FIPS 2001.

w
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Mew Feature Datasst &lﬂj

Choose the coordinate system that will be used for XY coordinates in this data.

Geographic coordinate systems use latitude and longitude coordinates on a spherical model
of the earth's surface. Projected coordinate systems use a mathematical conversion to
transform latitude and longitude coordinates to a two-dimensional linear system,

Mame: MAD 1933 StatePlane Massachusetts FIPS 2001 (Meters

[+~ Geographic Coordinate Systems
EIE Projected Coordinate Systems
1 ARC (equal arc-second)
-] Continental
-] County Systems Modify...
-] Gauss Kruger
-] Mational Grids
-] Palar
-] state Plane
75 MAD 1927 {US Feet)
- NAD 1983 (CORS96) (Intl Feet)
-3 NAD 1983 (COR596) (Meters)
-3 NAD 1983 (CORS96) (US Feet)
-3 NAD 1983 (Intl Feet)
-3 NAD 1983 (Meters)
MAD 1933 Maine 2000 Central Zone (Meters)
MAD 1933 Maine 2000 East Zone (Meters)
MAD 1933 Maine 2000 West Zone (Meters)
MAD 1983 StatePlane Alabama East FIPS 0101 (M ™

[ | »

E=+TIAD 1983 StatePlane Maryland FIPS 1900 (Meters) - Import...
s AMAD 1983 StatePlane Massachusetts FIPS 2001 (Meters)

- MiAE-108 3 StatePlane Massachusetts o200 L=

5. Click Next

6. The transportation data set will not have a vertical coordinate system, so leave this at
None. (A vertical coordinate system is important if you are modeling heights and
elevations)

7. For XY Tolerance, accept the defaults, but read about it using the button option
available.

8. Click Finish to finish creating the feature dataset

Note: As noted above, with the feature datasets’ coordinate system set, any geographic data
layer that you import will automatically be converted to the feature dataset’s coordinate system
during the import process, which is a very useful function. But be aware that the same does not
hold true if you were simply importing a feature class into the general geodatabse (rather than
into an existing feature dataset) — in that case the feature class maintains its original coordinate
system.
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Step 3: Importing shapefiles into your geodatabase

In this step you will import existing GIS data layers from MassGIS.

1. Right-click on your new feature data set and choose -IMPORT- Feature Class - single or
multiple. (Single if you have only one layer to load, multiple if more than one).

2. For the Input Features, click on the folder icon and go to the location of the shape files
you want to import (in this case, go to M:\state\MA\MassGIS\infrastructure, or
download it directly from MassGIS if not in the GIS Lab)

3. Select the EOTMajRoads_Arc.shp and click on Add

4. Give the new layer a name in the Output Feature Class box (e.g., MajorRoads - no
spaces!) The output location should default to the feature data set which is what you
want —make sure it is NOT specifying a shapefile!

5. You can modify field names if you like.

6. Click OK

For practice, import other transportation layers into this feature dataset — e.g., MBTA lines,
trains, airports.

Creating other feature datasets

Now create the other Feature Datasets in your geodatabase. Make sure they all have the
Massachusetts State Plane NAD 83 Mainland coordinate system (which has a horizontal unit of
meters). Create a feature dataset for each of these types of data sets — and remember, you can’t
have spaces in the Feature Dataset name or the individual feature class names.

-Census

-Land use

-Physical

-Boundaries

Import shape files into your feature datasets

Follow similar steps as detailed above to import existing shape files into your geodatabase
feature datasets.

Census:
Import census blockgroups (add from M:\State\MA\MassGIS\Census_2000\ or download from
MassGlS) - look for CENSUS2000BLOCKGROUPS_POLY.shp

Land Use:
Import the landuse_poly.shp file from M:\State\MA\MassGIS\Physical_Resources or download
it from MassGIS. (Make sure you are not using landuse2005_poly.shp)
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Boundaries
Import town boundary data from M:\State\MA\MassGIS\Political_Boundaries
(TOWNS_POLY.shp) or download it from MassGIS.

Physical:
Import floodplain data from M:\State\MA\MassGIS\Regulated_Areas (Q3FLOOD_POLY.shp) or
download from MassGIS. But follow these steps for importing only the 100 year floodplains:

When you import a feature class you have the option of using an SQL expression to import
certain selected features. In the Q3 flood data layer, you can select out and import just the
features representing the 100-year floodplain. To do this, use the Expression area of the dialog
window.
1. Click onthe SQL icon
Input Features
M:\State\MA \MassGIS \Regulated _Areas\Q3FLOOD_POLY.shp
Qutput Location
C:\Jsersthegewel 1\Desktop\India_Data_Tutorial\Regional_Planning_Data.gdbin [,'—_?';-
» Output Feature Class

| [0

m

Expression (optional) p—
=
sl

Field Map (optional)
2. Thereis afield in the Q3 data called “SFHA” for Special Flood Hazard Zone, so double

click this field in the query dialog box set the value equal to “and fill the box in as seen in
the next graphic:
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[ Query Builder (2 e |

1 _
SFHA T - A=
SYMBOL
PANEL_TYP
SHAPE_AREA B
SHAPE_LEN o
= ] <>][Uke] IN |

- ouT |
L< ) s=] o]
0R o) () 3. |
| ¢ Un . . :

"SFHA" ="IN] -

3. Then click OK again on the Feature Class Import box.

Importing Tables into the Geodatabase

Tables don’t go inside a feature dataset, but they can be imported to the larger geodatabase.

Import tables by right-clicking on the geodatabase itself and choosing Import — Table (single).
Import each of the following tables dealing with transportation (from
M:\State\MA\MassGIS\Census_2000\ or download from MassGIS):
CEN2K_BG_TRNS_COM_MEANS.dbf

CEN2K_BG_TRNS_COM_TIME.dbf

You will need to specify your input table, the output target (your geodatabase), and a new name
for the table in the geodatabase (no spaces!) — see the graphic below and click on Show Help so
that you understand each part of the import dialog box.

The Field Map portion of the dialog box can be very useful. When importing tables to a
geodatabase, you can change field names, add aliases (more descriptive field name
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information), change data type (e.g., numeric to text), and delete or add fields during the import
process. Use the Field Map portion of the dialog box to do this (right-click on a field to access its
properties.)

(%, Table to Table N SR
Input Rows I
| M:\State\ MA\MassGIS\Census_2000\CENZK_BG_TRNS_COM_TIME.dbf |
Output Location
C:WUsersthegewel1\Desktop\India_Data_Tutorial\Regional_Planning_Data.gdb
Output Table

Census_Blodkgroup_Transportation_Mode
Expression (optional)

Field Map (optional)
- OBJECTID (Double) A

[#- WORKERS (Double)
[#- WORK_AWAY (Double)
[+ TRAY_LTS (Double)
- TRAVS_S (Double)

- TRAV10_14 {Double)
- TRAV15_19 {Double) i
- TRAV20_24 (Double)

- TRAV25_29 {Double)

- TRAV30_34 (Double)

- TRAV35_39 {Double)

- TRAV40_44 (Double)

- TRAV45_53 {Double)

- TRAVE0_89 {Double) -

N ey

m

[« &) ) () [

¥ Geodatabase Settings (optional)

Ok ] [ Cancel ] [En'u'irnnments... ] [ Show Help ==

Creating a Relationship Class

The census blockgroup polgyons contain a few basic attributes regarding each blockgroup.
However, most of the census data from MassGIS is stored in separate tables. You added two
tables that have data about transportation modes and commute times. These tables can be
related to the attribute table of census blockgroup polygons via a commonly shared field called
“LOGRECNO” (see the MassGIS Census BlockGroup web page for more information
(bhttp://www.mass.gov/mgis/cen2000 blockgroups.htm). You are probably familiar with
creating a join between tables based on an attribute field in ArcMap. But inside a geodatabase,
you can define this relationship more explicitly, and it will then always be available.
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In the following steps, you will define a relationship between the Census Blockgroup polygon
layer and the table with information on commute mode (CEN2K_BG_TRNS_COM_MEANS).

1. Right-click on the Census Feature Dataset and select New — Relationship Class

2. Fillin the first dialog box as you see in the graphic below, by giving it a name and making
sure that the origin table is Census2000Blockgroups_poly, and the destination table is
CEN2K_BG_TRNS_COM_MEANS :

< = A
New Relationship Class e i 2 b iy

Name of the relationship class

BlockGrowp_Commute_Mears

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

Origin table. featune class:
=~ Census A relationship class is a collection of
Census_Block_Groups relationships between objects in two
|- transporiation tables feature classes,
+- Water_Features

Census_Blockgroup_Transportation_Mode
- Census_Blockgroup_Transportation_Time

Destination table feature class:

[ - Census
& transportation
+|- Water_Features
Cersus_Blockgroup_Transportation_Mode
- Census_Blockgroup_Trensportation_Time Parcels are owned by owners
Owmers own parcels.
Nea> | | Cancel
., A
3. Click Next

4. Inthe next dialog box, specify that this is a COMPOSITE relationship (if we delete a
blockgroup, we will delete the corresponding record in the commute means table).
5. Click Next
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6.

10.

F|II out the next dialog box as you see below:

Specify a label for the relationship as it is traversed from the
origin table feature class to the destination table feature class

Blockgroup_Commute_Means|

Specify a Iabel for the relationship as it is traversed from the

Blockgroup
Which direction will messages be propagated between the
objects related by this relationship class?

() Forward (origin to destination)

() Backward (destination to orgin)

) Both
@ None (no messages propagated)

destination table feature class to the orgin table feature class.

< Back

J(_Nea> ][ Cancel |

-

7

In the next dialog box, specify that this is a 1-1 relationship — there is one row in the
Commute Means table for each row in the Blockgroup polygon attribute table.

Click Next
In the next window, specify that you do NOT want to add attributes to this relationship
class.

Click Next

10
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11. Fill out the next window as you see below —the LOGRECNO field is the common field:

-
New Relationship Class -‘

q:ﬂ,«

Select the pnmary key in the origin table feature class (generally, this will be the
object identifier field), f this is 3 1 - M (one to many) relationship. you will also need

to select the foreign key in the destination table/feature class.

Selact the pnmary key field in the ongin table feature class:

LOGRECNO

2

Select the foreign key field in the destination table feature class
that refers to the pramary key field in the origin table feature class:

|LOGRECNO

)

12. Click Next

13. Review the parameters, then click Finish - you will see your new relationship class

inside the Census Feature Dataset.
To see the relationship class in action, select the class, and switch from the Contents to Preview

tab. Using on the Identify tool (), click on a blockgroup within the preview map. You will see

the Identify window looks like this initially — it shows the information from the blockgroup

polygon attribute table:

Identify Results
Layers | <Top-most layer> =]
5 Census_Block_Groups Locaton; (117965451206 918362 896671)

o Freld Value

o OBECTID1 1317
Shape Polygon
OBJECTID 1348
AREA 595242471979
PERIMETER 314586591
STATE 25
COUNTY 011
TRACT 040600
BLOCKGROUP 1
BG_ID 250110406001
(agy 25011040600
BLK_COUNT 76
LOGRECNO 0005620
TOTAL POP 1663
SAMP_POP 1663
DRY_PCT 0994
DRY_ ACRES 146208
DRY_SQMI 22845
DRY_SQKM 5317
Shape_Length 31458 539535
Shape Ares  59524270.329843

11
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But drill down by clicking on the + signs and you will eventually see this — the related
information for the commute modes:
Identify Results

Layers [ <Top-most layer> __'_J
5 Census_Block_Groups Location: {90742.601706 904751.471921)
325 Field Value
= BlockgroupCoil o rin1 183
OBJECTID 1839
LOGRECNO 0007378
WORKERS 672
WORK_AWAY 654
TRAV_LTS 30
TRAV5 S 37

TRAV10_14 3%
TRAV15_19 57
TRAV20_24 82
TRAV25_29 95
TRAV30_34 111
TRAV35_39 37
TRAV40_44 46
TRAV45_59 79
TRAV60_89 28
TRAV.GT90 16

¢ i }  WORKATHOME 18

In ArcMap, you can now easily join the census commute means table to the blockgroup polygon
table by using the Join function but specifying that it is based on an existing relationship class.

Now try this:

-Make another relationship class for the Commute Time table
(CEN2K_BG_TRNS_COM_TIME.dbf) using the same types of parameters as above. Then try
looking at it with the identify tool — you will see it is possible to see both related tables.

Create a relationship class to relate landuse codes to their
description.

1. Import the MassGIS_landuse_21_ code_descriptions.dbf from the
S:\Tutorials\Tufts\Tutorial Data\Creating a File Geodatabase\Mass GIS Landuse Code
Descriptions folder into your Geodatabase

2. Examine the table in ArcCatalog by highlighting it and clicking on the Preview tab. It is a
lookup table that has code descriptions for the land use codes in the MassGIS land use
layer (the 21-class code system-see the MassGIS land use data layer description for
more information -http://www.mass.gov/mgis/lus.htm ). This table can be related to
the landuse GIS layer to provide descriptions for the numeric codes in that layer. There

12
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is a 1-Many relationship between the lookup table and the landuse GIS layer — that is,
there is one record in the lookup table (e.g., code 3 - forest) that relates to many
records in the landuse GIS layer (all the polygons of the type “forest”).

3. Create a new relationship class in the landuse feature dataset. Fill in the first window as
follows — the code descriptions table must be the ORIGIN table!

f - = h'
et ios - ==
Name of the relationship class

MassGIS_landuse21_class_lookup

Selact the table/feature classes that will be associated by this relationship class

Origin table feature class:
% sransponalon 2 A relationship class is a collection of
(5] Water_Features relationships between cbjects in two
Census_Blockgroup_Transportation_Mod, tables feature classes

Census_Blockgroup_Transpontation_Time =
MassGIS_LandUse_21_Class_Description _

< m »

Destnation table feature class:

‘ (#]- Census -
= LandUse
[#]- transportation

+- Water_Features Parcels are owned by owners

Cana e Dinnlomms s Tenmamagating Alad Owners own parcels.
| < m »

—

Net¢> | [ Cancel |

e

4. Specify that it will be a SIMPLE (peer to peer) relationship — the two tables can exist
independently of each other, and deleting a record in one will not affect the other.

13
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5. Fill out the labels as follows:

Specfy a label for the relationship as it Is traversed from the
origin table feature class to the destination table feature class

Specfy a label for the relationship s 1t Is traversed from the
destination table feature class to the ongn table feature class

Polygon has Landuse
Which drection wil messages be propagated between the
objects related by this refationship dass?
() Forward (ongn to destination)
Backward (destination to ongin)
Both
9 None (no messages propagated)

6. Specify that it is a 1-Many relationship

‘ Select the cardinality for this relationship class (onigin - destination).

In a 1-M (one to many) relationship, each
object in the ongin table/feature class can

) 1-1(oneto one)

be related to muttiple objects in the
destination table feature class
9@ 1-M (one to many)
' M - N (many to many Parcels Owners
o ) Table/Feature Table/Featurs
Class Class

Note: If this is a composite relationship
class, then the cardinality must be 1-1
foneto-one) or 1-M {oneto-many)

14
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7. You will NOT be adding attributes.

8. Fill out the attribute field links as follows:

p
New Relationship Class n a .

Select the pnmary key in the ongin table feature class (generally, this will be the
object identifier field), f this is 3 1 - M (one to many) relationship. you will also need
to select the forsign key in the destination table feature class

Selact the pnmary key field in the ongin table feature class:

\CODE v

Select the foreign key field in the destination table feature class
that refers to the prmary key field in the origin table feature class:

2o

9. Click Next and then Finish when done.

10. Use the Identify icon to see the related data in the Land Use preview tab.
You’re done with creating a File Geodatabase!
Now you can open the geodatabase in ArcMap. If you want to see the joined data via the
relationship class, you will still need to create the join (right click on the data layer and choose

Joins and Relates — Join). But now you can specify that the join will be based on one of your
relationship classes.

Other options for geodatabases

We've just done some simple imports in this tutorial. But be aware that you can create new
toolboxes and models as part of your geodatabase, and you can create planar and geometric
topologies, which will be discussed later in the course. In addition the geodatabse format gives
you more sophisticated database design options which we will explore.
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