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Parcels and
property
A

PA R C E L O F L A N D , S O M E T I M E S R E F E R R E D T O A S A LO T,

a plot, or a tract of land, has a legitimate location and surveyed

boundaries that a government agency recognizes for the purposes
of taxation and development. For community planners, a parcel
can represent designated land use, such as residential, commercial, or industrial use, and zoning, which more specifically defines
and regulates the types of permitted uses and development requirements or guidelines. For real estate agents and developers, a parcel
often represents property and ownership, where the value of the

parcel can fluctuate based on market drivers, such as demand and
location, and ownership can be transferred or sold. Land administration agencies, government staff, consultants, and real estate
professionals must find an efficient way to coordinate their activities and serve their varied interests and legal requirements.
Taxation and ownership are the key components of property
records. In the United States, local governments, such as a county
government, usually administer property records. However, many
departments, agencies, and organizations create, use, and regularly interact with property data, where unstandardized property
information and varying degrees of accuracy and precision can
lead to misinterpretation, errors, and editing or updating mistakes.
The use of GIS can solve parcel data inconsistencies by mapping
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parcels to a standardized and comprehensive framework, or fabric,
for managing, editing, and sharing parcel data in a multiuser environment. The parcel fabric is maintained using a digital or cloud service that allows administrative agencies to share parcel information
across devices, enabling a variety of users, including fire, police, and
emergency management departments, to do their work based on a
single, authoritative source. Additionally, the use of GIS can broaden
access to other frequently used land management information and
legal records, such as development plans, plats, deeds, and survey
records. Land transactions are recorded and stored within the parcel
fabric, providing a complete history of changes, and offering users
access to the most current status of every parcel.
Perhaps the greatest benefit of applying GIS to parcel and property management is the added ability to analyze and visualize parcel
data within the context of real-world significance, including contributing factors, such as soil types, demographics, and economic opportunities and constraints. GIS helps users view and investigate parcel
data in 2D and 3D maps displayed as time-series map applications,
showing changes in growth, valuation, land use, and development
over the span of days, months, and years.

Real-life stories
The first real-life story, or case study, explains how a state agency
created a standardized, nearly statewide database of basic land parcel information and address points. The second story illustrates how
a city uses GIS to address its unusual setback requirements by creating, editing, and displaying setback requirements visually, ensuring that planning staff and residents apply correct setbacks to each
property. In the third story, a city planning department applies GIS
to research any parcel, out of hundreds of thousands, and track its
history across multiple edits to increase understanding of when and
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why certain actions took place. The last story in this part shares how
a consulting agency used GIS to determine the locations of known
historic industrial buildings, as well as previously unrecorded properties, and simplify the process of evaluating properties for historic
preservation.
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Tra n s fo r mi n g p arc e l data
Ilyanna Kadich, Texas Water Development Board

W

I T H I N J U ST F O U R Y E A R S , T H E T E X AS N AT U R A L R E S O U R C E S

Information System (TNRIS), a division of the Texas Water

Development Board, created a standardized, nearly statewide database of basic land parcel information and address points. At the
project’s outset, the availability of digital land parcel information
from county appraisal districts was restricted for a variety of reasons. TNRIS made this data and address point data readily available
as online services through its data hub. The TNRIS mission brings
together the Texas GIS community at all levels statewide to identify
and prioritize geospatial data needs; establish consistent standards
to facilitate interoperability; and serve timely, accurate, and accessible data.
The Texas Geographic Information Landscape report by the
state’s geographic information officer (GIO) identified land parcels
and address points as high-priority datasets, effectively launching
TNRIS on its journey to aggregate and standardize all parcel and
address point data and make it publicly available. Land parcel and
address points are fundamental to government activities such as state
lands management, transportation, water resources, public safety,
and emergency response.
Data aggregation requires transforming data from multiple
sources, including appending, standardizing, and analyzing geospatial data to create various outputs, such as geospatial datasets. Data
transformation, the changing of data values and how a dataset is
structured (schema), can be intimidating. TNRIS accomplished the
transformation of datasets using Esri’s Community Data Aggregation tools (an ArcGIS® Solution). The solution includes an ArcGIS
Pro Add-in called Data Assistant, which is used for aggregating land
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parcel and address points and migrating data from a source dataset
to a target dataset with different schema. The schema of target datasets for the project was developed by TNRIS with input from more
than 30 Texas stakeholders and informed by industry standards and
best practices.
The Data Assistant tool saved TNRIS time and money by accelerating the processing of hundreds of datasets. Also, the source-target
configuration file in Data Assistant facilitates the annual statewide
land parcel and address point dataset update via the TNRIS Strategic Mapping Program, or StratMap, which covers land parcel data
for more than 245 appraisal districts and approximately 10 million
address points across Texas.
By the beginning of 2020, the TNRIS DataHub provided statewide coverage of land parcels and address points. DataHub datasets are accepted as authoritative sources and are standardized into a
common schema. The datasets are shared with the public.
This story originally appeared as “An Easier Way to Transform Parcel Data”
by Ilyanna Kadich in the Spring 2020 issue of ArcUser. All images courtesy
of the Texas Water Development Board unless otherwise noted.
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S h a ping s e t bac k r eq u i rements
Jordan Baltierra, City of Newport Beach, California

M

A N Y M U N I C I P A L I T I E S H AV E D E TA I L E D A N D E N I G M AT I C

zoning codes, which can be challenging for homeowners to nav-

igate when they want to renovate or expand their homes. In the city
of Newport Beach, California, the zoning code contains more than

300 pages of complex development standards that apply to a tapestry of subdivisions that have popped up since the city’s incorporation
in 1906. The city’s zoning code also includes standards for building
setbacks — the distance a structure or part of a structure is set back
from the property line. Setbacks can differ from one residential district to another.
In the United States, most cities adopt their setback requirements
through zoning codes to regulate building site areas and control what
their streetscapes look like. Setbacks are usually classified by a parcel’s property lines — the front, sides, and rear. For instance, a standard low-density residential property with a rectangular shape would
have a setback of 20 feet in the front, 3 – 4 feet on the sides, and 10
feet in the back.
In Newport Beach, however, this standard is not uniform. Some
areas have alternative setbacks that have been codified into the
municipal code. Thus, the city has varying setback standards for parcels based on factors such as the width and shape of a lot, how close
it is to the harbor, and its adjacency to an alley. The City of Newport
Beach’s zoning code also references 59 individual planned communities that contain their own specific setbacks and standards. Additionally, there are several unique properties in the city that don’t meet
any of these standards. These properties require city staff to review
and define site-specific setback determinations and then get them
approved by the city’s planning commission.
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Although Newport Beach’s zoning codes can be overwhelming, the city uses GIS to create, edit, and display setback requirements visually. This ensures that planning staff and residents are
applying the correct setbacks to each property. The city maintains
setback data dynamically via GIS, giving city staff and residents different ways to access it. For example, the city GIS team immediately
releases new setback data using a web map viewer application, created by Esri partner Latitude Geographics, so planning staff can
perform quality control on the data and residents can view setback
information for individual properties.
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The City of Newport Beach shares property setback dimensions and data on
a web map viewer created by Esri partner Latitude Geographics.

Newport Beach has more than 29,000 parcel features, and
approximately 26,000 of them are zoned for residential use. That
means that 26,000 parcels require setback information. GIS is used
to overcome the challenge of creating and editing the geospatial dataset for setbacks by accurately aligning setback boundaries with property boundaries.
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Another challenge is determining which side of the property is
the front, side, or rear setback. In general, the front of a house is normally the property line that faces the street, but in Newport Beach,
there are some areas where this is not the case, such as when a house
butts up against the beach, a cliffside, or the harbor. In addition,
many properties have more than one front setback.
Parcels are not static features. They get merged, split, and
reshaped over time. Many of the city’s GIS layers are dependent
on the ebb and flow of this parcel base. For this reason, Newport
Beach’s GIS team performs continual parcel data maintenance. Additionally, the GIS team created automated spatial queries to find
geometric inconsistencies between parcels and relevant setbacks,
which enables staff to locate and address each inconsistent record
individually.
For Newport Beach, bringing its legacy setback data into a centralized GIS feature class has benefitted planning staff and residents
alike. The setback layer bridges complicated zoning policy with comprehensible cartographic visualization.
This story originally appeared as “Setback Mapping in Newport Beach,
California, Gets an Update” by Jordan Baltierra in the Winter 2020 issue
of ArcNews. All images courtesy of the City of Newport Beach, unless
otherwise noted.
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Trac kin g l an d - u s e e d i ts
Jay Strahan, Department of City Planning, Los Angeles,
California

U

R B A N P L A N N I N G D E PA R T M E N T S D I R E C T G R OW T H W I T H I N

their cities. Through regulations and permit approvals, planners

evaluate land use and manage development. Naturally, changes to

regulations can cause land-use conflicts, which developers are likely
to challenge. That is why planning departments need to have a full
record of changes to land use and zoning for parcels, complete with
supporting documents that verify that regulations were applied
correctly.
The City of Los Angeles Department of City Planning simplified
this process of keeping complete records. For more than 10 years, it
has used ArcGIS Workflow Manager, Esri’s job tracking system, for
database editing to ensure data quality.
With Workflow Manager, users can trace edits and link to parcel
documentation, enabling the department to maintain crucial metadata about edits in more detail than traditional geodatabase archiving
alone. Additionally, because Workflow Manager is an extension for
ArcGIS Desktop, staff interact with the data via the normal ArcGIS
interface — a program they already know. When they select an area
of interest, planners see all the job tracking identifiers associated with
that location. From there, they can dive deeper to look at scanned
maps, ordinances, history, and why any changes were made.
“ArcGIS Workflow Manager helps us respond to the most important people we serve: our citizens,” said James VanGerpen, director of
the planning department’s Information Technologies Division. “The
system allows us to research a parcel and its history across multiple
edits and understand when and why certain actions took place. With
Workflow Manager, we reliably answer citizens’ questions about
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parcels within an appropriate time frame and reliably inform the
decision-making process.”
The Los Angeles planning department keeps track of more than
880,000 parcels in 58,000 zoning polygons and 53,000 general plan
land-use polygons. Managing this database used to be overwhelming
due to the number of changes made to the zoning and land-use datasets throughout the years.
Before implementing the digitized job tracking system, GIS editors’ work assignments were based on tiled coverages in ArcGIS
Desktop — a total of 1,916 for the city. But supervisors could not
decipher or trace edits made to the data. In the planning department’s early days, cartographers marked the changes they made to
zoning and land use on paper maps, so if someone else took over the
assignment, that person would have to follow a paper trail to find
clues about ongoing tasks.
Around 2005, department leaders decided to modernize the
data management system by implementing a GIS job tracking system. They wanted the technology to make editing more efficient,
ensure healthy data, trace previous transactions, and have the agility
to evolve and grow. With managers and directors driving the initiative, paper workflows were scrapped in favor of digital ones and staff
were reorganized to improve data flows. This leadership-driven flexibility resulted in a successful implementation.
Early in the implementation phase, Esri staff and consultants
from Esri partner NorthSouth GIS LLC (NSGIS) worked with the
planning department’s GIS team to configure Workflow Manager,
so it matched the department’s editing requirements. The team created automated workflow standards to ensure data continuity, which
involved adding custom tools to Workflow Manager using its API.
As technological capabilities advanced, the City of Los Angeles continued to work with Esri to improve editing performance.
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The Los Angeles Department of City Planning uses ArcGIS Workflow
Manager to track edits made to data in its three most critical layers: Zoning,
General Plan Land Use, and Centerlines.

In 2009, each GIS specialist performed 700 – 800 edits in Workflow
Manager on three tracked layers. As of 2019, they each performed
about 2,000 edits per year using automated workflows for editing
tasks, version management, geoprocessing, and archiving. The workflows created a version for each job or user, cleaned up old versions,
and reconciled and posted changes. What’s more, the centralized system streamlined transactional work processes and tracked feature
edits. Each edit job took, on average, 5 to 10 minutes to complete.
The planning department maintained 68 datasets that contain
information on administrative planning boundaries, city planning
case details, and more. Workflow Manager tracks data for the three
most critical layers: Zoning, General Plan Land Use, and Centerlines.
The information in these layers is critical to public interest, since
it informs how areas of the city can be used and developed. The
department makes zoning and property information publicly available via the Zone Information and Map Access System (ZIMAS)
website. To ensure the integrity of public-facing spatial data, editors
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and supervisors from the planning department visually review, correct, and verify data quality. They rely on the repeatable workflows in Workflow Manager to establish data standardization and
consistency.
Each year, the planning department tracks an estimated 10,000
data edits. The GIS team creates weekly status reports for the IT
directors that show all the information associated with each job. A
custom reporting tool aggregates the number of edits made to each
dataset, tracks the types of edits (for example, whether information gets inserted, updated, or deleted), and creates a full history of
actions by recording each job that is edited within the three tracked
layers.
The department also launched Re:CodeLA, a comprehensive
revision of the city’s existing zoning code system, which has been in
use since 1947. The initiative seeks to make it easier for urban areas
to evolve and change, and it requires the planning department to
rezone every parcel throughout the city. The GIS team anticipates
that the new zoning code will triple the number of zones in its database. Workflow Manager is instrumental in assigning tasks to each
editor to make the implementation a smooth transition and maintain
continuity in the rezoning process.
This story originally appeared as “City of Los Angeles Tracks Land-Use Data
Edits, Enabling Smart and Agile Growth” by Jay Strahan, in the Fall 2019
issue of ArcNews. All images courtesy of the City of Los Angeles Department
of City Planning, unless otherwise noted.
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Red is cove r i n g h i sto ry
Angela Hronek and Sebastian Renfield, Mead & Hunt

O

NCE CALLED “ THE MACHINE SHOP OF THE WORLD,”

Milwaukee, Wisconsin, is still home to thousands of industrial

properties, including breweries, factories, warehouses, mills, tanneries, and foundries. Many of these buildings and neighborhoods
are potential candidates for listing in the National Register of Historic Places, which qualifies them to receive Historic Tax Credits that
encourage redevelopment. But the Wisconsin State Historic Preservation Office (SHPO) needed to know where all of Milwaukee’s prospects were.
SHPO hired the cultural resources team at Mead & Hunt Inc. to
conduct an exhaustive survey of the city’s historic industrial buildings. Both parties knew they would need a GIS-integrated approach.
So, Mead & Hunt’s team, which included architectural historians
and GIS specialists, used ArcGIS to review and record large numbers of historic resources in the field and then seamlessly transfer that

data to SHPO.
To provide comprehensive survey coverage, the project team
needed to identify industrial properties within Milwaukee’s city limits that were more than 40 years old. But instead of going straight
into the field, Mead & Hunt used GIS data from the City of Milwaukee, along with other existing data sources, to first determine
the extent of the survey area and then build field survey maps. The
objective was to determine the locations of known historic industrial
buildings, as well as previously unrecorded properties.
“GIS analysis of the existing datasets refined and narrowed both
the geographic scope and the temporal extent of the data based on
project parameters,” said Brauna Hartzell, a GIS analyst at Mead
& Hunt.
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To begin the process, Mead & Hunt obtained the Wisconsin Historic Preservation Database from SHPO, which contains points for
previously recorded historic industrial properties throughout Milwaukee. The project team then worked with SHPO to come up with
appropriate industrial activity categories — such as tannery, brewery,
and manufacturing — and mapped all the properties in the database
using ArcGIS Desktop. Mead & Hunt found 546 already-recorded
properties that fit into these categories.
Next, Mead & Hunt identified additional industrial buildings
that had not yet been documented. Using Milwaukee’s GIS-based
parcel data, the project team found all the lots in the city that were
zoned for industrial use. The plan was to have surveyors review these
parcels in the field to determine if there were any other buildings that
fit the survey criteria. This review produced more than 1,400 industrial parcels that needed to be added to the survey.
Mead & Hunt overlaid those 1,400 parcels with the 546 previously surveyed features to define the combined survey area, which
enabled the project team to pinpoint individual industrial properties
and concentrations of industrial buildings that had the potential to
be included in the National Register of Historic Places.
Once Mead & Hunt identified all the properties that needed to
be surveyed, the company’s GIS specialists used ArcGIS Collector
to produce tablet-based maps that included every single property. A
point layer containing the previously recorded industrial resources
served as the foundation for data collection; surveyors would use it
to revisit those properties and confirm that they still existed. A second layer based on the 1,400-feature industrial parcel data would
then allow surveyors to track their progress by coding each parcel as
visited, vacant, or of nonhistoric age.
Along the way, if surveyors encountered any additional industrial buildings on those parcels, they used Collector to add new
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features to the point layer. The entire survey was conducted offline so
surveyors could compare and check the data before uploading it to
ArcGIS Online at the end of each day.
Mead & Hunt sent teams out into the field with Collector and
took just 10 days to visit all 1,946 properties that had been flagged
for the survey.
To discern whether an individual industrial building was a likely
candidate for the National Register of Historic Places, the field
teams scouted properties that looked exceptionally historic or had
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Using Collector, survey teams recorded data on historic industrial properties
in the field and then conveyed it directly to the Wisconsin State Historic
Preservation Office as digital deliverables, including GIS data and digital
photographs.
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interesting architectural features. They also searched for places that
appeared to be associated with important Milwaukee manufacturers — including former automobile (and current water heater) manufacturer A. O. Smith; clothing and textile producer Eagle Knitting
Mills; and the Allen-Bradley Company, which got its start producing
electrical controls. The buildings ranged widely in their industrial
use, from manufacturing beer, boots, and steam engines to producing
candy, caskets, and straw hats.
Many potentially significant properties were less obvious, however. Using ArcGIS Desktop, the project team displayed the survey
data on a map and symbolized the buildings based on when they
were built, the types of industries they were used for, and other attributes. This helped the team see concentrations of historic buildings
and identify trends that revealed the context of industrial development throughout Milwaukee. Having the capability to visualize all
this information on a map allowed Mead & Hunt to identify potential historic districts.
Data-gathering using Collector streamlined fieldwork operations,
enabling surveyors to track their progress and easily navigate from
one industrial parcel to the next. The process also offered several
other advantages over traditional pen-and-paper survey methods. For
example, developing the survey form in Collector allowed Mead &
Hunt to preserve the schema that the Wisconsin Historic Preservation Database uses. This, in turn, enabled SHPO to easily reintegrate
the survey records into its own database, eliminating the need to
manually enter descriptive data from individual paper forms. Similarly, SHPO obtained property locations without having to digitize
each point.
“These new GIS-based survey methods allowed the project team
to significantly increase our efficiency and reduce the amount of time
needed to prepare for [the] field survey and manage survey data,”
said Emily Pettis, a project manager at Mead & Hunt. “The client

LandAdmin.indb 16

1/18/22 8:43 AM

pa r t 1: pa r c e l s a n d p r o p e r t y

17

<a
ie
th
an
er
pa

Legend
Newly Surveyed
Previously Surveyed
Zoned Industrial Parcels

Mead & Hunt mapped data from the City of Milwaukee and the Wisconsin
State Historic Preservation Office that identified zoned industrial parcels
(pink) and previously surveyed industrial properties (blue). The company also
mapped newly surveyed buildings (yellow).

was very impressed with our up-to-date progress maps and digital
deliverables, including GIS data.”
By the end of the survey, the project team had a spreadsheet
that could be seamlessly incorporated into the Wisconsin Historic
Preservation Database. The team also had a GIS point layer containing all the surveyed properties, which SHPO uses in the interactive
maps embedded in its online database. The results of the survey provide a comprehensive overview of Milwaukee’s industrial heritage.
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Multiple local developers and nonprofit organizations are already
using them to assist in identifying industrial properties that are suitable for redevelopment.
Through the survey, Mead & Hunt distinguished 39 historic
buildings and two historic districts — the Layton Park Industrial Historic District and the West St. Paul Avenue Industrial Historic District — as prospective candidates for listing in the National Register of
Historic Places. These properties could undergo significant rehabilitation with help from Historic Tax Credits, which would make it easier for local developers to turn the buildings into apartments, offices,
and other commercial entities. Since its inception in 1982, the Historic Tax Credit program has reinvested more than $526 million in
Milwaukee’s historic properties — hopefully with more to come.
Large-scale survey projects, like the one Mead & Hunt conducted for SHPO, greatly simplify the process of evaluating properties for historic preservation. ArcGIS technology makes the fieldwork
more efficient and streamlines the digital deliverables, creating more
redevelopment opportunities and enabling cities to understand more
thoroughly the contexts from which these opportunities emerged.
This story originally appeared as “Milwaukee’s Industrial Past Is Rediscovered
and Redeveloped Using GIS” by Angela Hronek and Sebastian Renfield
in the Winter 2019 issue of ArcNews. All images courtesy of Mead & Hunt,
unless otherwise noted.

LandAdmin.indb 18

1/18/22 8:43 AM

pa r t 1: pa r c e l s a n d p r o p e r t y

19

Tak e away s

W

H E N I T COM E S TO PA R C E LS A N D P R O P E R T Y, L A N D

administrators, city planners, and real estate professionals have

different objectives but share a common interest in the most current and reliable means for accessing and sharing land information.
GIS mapping and applications help land administrators track the
ever-changing disposition of parcels and property over time, including edits to boundaries, ownership, tax rate, and land-use requirements. Through data aggregation, GIS simplifies navigation through
the complex maze of regulations, valuation, and historical records,
which otherwise can be difficult to manage across different systems,
departments, and agencies.
•

Document changes: GIS facilitates updates and edits to
land records, giving land administrators and technicians the
ability to visually review, correct, and verify data quality,
while maintaining data standardization and consistency. GIS
also connects with ancillary data and assets, such as scanned
maps, ordinances, parcel history, and documenting why
changes were made.

•

Map unique properties: Creating a spatial inventory of
unique or special case properties allows city, state, and
national governments to assess and designate those properties
as historical or culturally significant places, such as listing
a property in the National Register of Historic Places or
qualifying it to receive tax credits.

•

Provide access: GIS applications provide clear, accessible,
and easy-to-use parcel and property information to citizens,
businesses, and government departments, which increases
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transparency, improves understanding of service-level
agreements, and supports national-level planning, resource
allocation, and disaster response.
•

Analyze property valuation: GIS enables land
administration agencies to analyze and visualize factors that
impact property values, including development restrictions,
population characteristics, and access to services. With
GIS spatial analysis capabilities, land managers and realty
companies can refine valuation calculations for more accurate
assessments.
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