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1.0 INTRODUCTION

1.1 Scope

Data is at the core of any information system whether it is an architectural drawing for a new
terminal, information on underground utilities in a construction zone or the height of obstructions
to a runway approach. GIS, CAD and EDMS systems are designed to convey this data to the
end users. Regardless of how good these systems are, if the data is poor so will be the
decisions made based on this data.

The challenge is how to measure the quality of the spatial data in a CADD or GIS system. While
there are many factors that contribute to data quality, as explained in Section 2.0, accuracy is
perhaps the most important. More specifically, horizontal absolute accuracy, which refers to the
position of CADD and GIS elements in relation to their true position on the face of the earth is
important to most if not all decisions to which spatial data will be applied. Accordingly, Section
3.0 of this document outlines the horizontal positional accuracy requirements for CADD and GIS
spatial data submitted to the Mineta San José International Airport (SJC).

1.2 Purpose

The purpose of this document is to outline the horizontal positional accuracy requirements for
spatial data submitted to SJC. This document is intended to serve as a reference document for
data creators and maintainers and is therefore closely related to the SJC CADD and Mapping
Standards and Procedures (SJC-ACM-AIMS-2200) and the GIS Data Submittal Standards (SJC-
ACM-AIMS-2030). This document also provide accuracy criteria that will be used when Quality
Assurance procedures are performed on data submitted to SJC as outlined in the A/E/C CADD
Drawing Quality Assurance Procedures (SJC-ACM-AIMS-3220) and the GIS Data Quality
Assurance Procedures (SJC-ACM-AIMS-3230).

1.3 Contact Information

This document was prepared by the Carter & Burgess (C&B) Team. If you have any questions,
please call Lysée Moyaert at (408) 501-7712, or David Tamir or Behzad Mohammadi of the C&B
Consulting Team at (818) 784-7585.

1.4 Reference Documents

The accuracy requirements presented in this document are based on the portions of the following
national standards that are relevant to SJC.

o FAA Document #405, Standards for Aeronautical Surveys and Related Products, 4t
Edition, September 1996

o FAA, Safe Flight 21 Program, Requirements and Specifications for Mapping Airport
Features, First Edition, March 2002

e RTCA, DO-272, User Requirements for Aerodrome Mapping Information, October 2001

e FGDC Geospatial Positioning Accuracy Standards, PART 4: Standards for Architecture,
Engineering, Construction (A/E/C) and Facility Management, FGDC-STD-007.4-2002
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2.0 APPROACH TO DATA QUALITY

Data quality is an abstract concept that is critical to non-abstract disciplines such as engineering
and information systems. It is abstract because of two reasons. First, data quality is defined by
how the data is to be used. How accurate can a pilot guide an aircraft to a runway defined only
by spatial data until the actual concrete can be seen, how accurate can a backhoe operator dig a
hole marked by spatial data, how accurately does a failed piece of equipment need to be pointed
out to a maintenance technician, etc. are the types of questions that must be asked. Second,
data quality is never perfect and it is seldom non-existent. As a result, data quality must be
measured in relative terms.

To overcome the abstract aspects of data quality so that it can be applied to non-abstract
disciplines, experts have settled on acceptable levels of quality based on their experience. The
levels they recommend and those outlined in Section 4.0 should be interpreted as the minimum
level acceptable for an airport’s predominant use for that data. It is therefore acceptable to
collect data of a higher quality is the cost-benefit of doing so is favorable. It is also acceptable to
use data that is of a lower quality, so long as it’s limitations are clearly expressed to end-users
(note: this does not relieve SJC contractors from submitting data to established specifications).

3.0 ELEMENTS OF DATA QUALITY

There are many dimensions to data quality. Each contributes to the ability to make decisions
based on the data in a unique way. Depending on how the data is to be used, the relative
priority of these dimensions may vary. Table 1 is a list of the factors that contribute to the quality
of spatial data.

Table 1
Dimensions of Spatial Data Quality

ACCURACY: | A quality of that which is error free or with spatial data a measure of a
feature's proximity to its actual location.

ACCESSIBILITY: | The ability of users to access data when it is required.

COMPLETENESS: | The degree to which values are present in the attributes that require them.

CONFORMITY: | The degree to which the data conforms to established business rules.

CONSISTENCY: | The degree to which a set of data satisfies a set of constraints.

INTUITIVENESS: | The ability for users to understand data without relying on other resources
or requiring extensive training.

METADATA: | The existence of data that describes the relevant information about the
data contained in the data set.

TIMELINESS: | The currency of the data where time is of a critical nature.

UNIQUENESS: | The state of being the only one of its kind. Being without equal or
equivalent.

VALIDITY: | The degree to which the data provides an authentic representation of the
actual business situation.

"
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positional accuracy is poor.

Figure 1
lllustration of Poor Absolute Horizontal Positional Accuracy

4.0 DEFINITION OF ABSOLUTE HORIZONTAL POSITIONAL ACCURACY

Accuracy is perhaps the most important dimension of data quality for an airport. This is due to
the magnitude and complexity of infrastructure and operations that occur within the relatively
confined space. Specifically, absolute horizontal positional accuracy is essential in developing
an enterprise spatial repository such as the Airport Integrated Mapping System (AIMS). Absolute
horizontal positional accuracy is a measurement of the distance between a graphic features
position as displayed by the CADD or GIS software and the position of the true geographic
feature it is meant to represent in the horizontal (i.e. X and Y) plane. Figure 1 below, shows
three buildings whose positional accuracy relative to one another is good, but whose absolute

—
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5.0 INDICATION OF HORIZONTAL POSITIONAL ACCURACY

Horizontal positional accuracy is most commonly indicated as a maximum discrepancy between
graphic elements and the real world features they represent to a certain degree of statistical
confidence. This degree of confidence is based on a normal distribution of errors and should be
interpreted as an assurance that at least that percentage of the features in a given data set are
within the maximum discrepancy indicated. Figure 2 below, shows a typical indication of

accuracy.

Figure 2
Indication of Horizontal Positional Accuracy

+/- 5 U.S. Survey Feet at a 95% confidence level

6.0 ABSOLUTE HORIZONTAL POSITIONAL ACCURACY REQUIREMENTS

Following is a list of absolute horizontal positional accuracy requirements for CADD and GIS
data submitted to SJC. These requirements have been derived from the national standards
identified in Section 1.4 based on their relevancy to specific data sets required by SJC users.
Each CADD and GIS layer defined in the SJC CADD and Mapping Standards and Procedures
(SJC-ACM-AIMS-2200) and the GIS Data Submittal Standards (SJC-ACM-AIMS-2030) is also
marked with the appropriate accuracy requirement in the chart below.

A
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For these standards, all units of measurement are the U.S. survey foot at a 95% confidence
level.

Table 2
Accuracy Requirements by Feature Type
(units of measurement are the U.S. survey foot at a 95% confidence level)

Group Accuracy | Included Feature Classes/Layers

Control Points 0.07 Survey Control Points

Easements 0.5 Easements and Right-of-Ways

Interior Space 0.5 Room, Floor, Wall, Door, Elevator, Stairs, Windows, Lease
Lines and Interior Spaces

Utilities 0.5 All utilities and telecommunications layers

Parcels 1.0 Parcels

Contours/Grids 1.0 Noise contours, elevation contours, grid lines

Aircraft Movement 2.0 Runway & taxiway centerlines and markings

Airfield 5.0 Runway, taxiway, helipad and apron components, airfield

design surfaces, navigational aides, roads, bridges,
tunnels, parking lots, buildings structures

Environmental 10.0 Sampling points, tanks, wetland, species sites, flora site,
Shoreline, contamination areas, hazardous materials

Improvements 10.0 Signs, fences, gates, sidewalks

Aerial 20.0 Aerial photo extents, flight tracks

Obstructions 20.0 airspace obstructions, airspace surfaces

Cadastral 50.0 Zoning, land use, political jurisdiction boundaries

7.0 METHOD OF ASSESSING POSITIONAL ACCURACY

Often the horizontal positional accuracy of existing or new data provided to SJC may be
unknown. In these instances, it is desirable to assess the accuracy so that appropriate metadata
can be created and the data can be used alongside other data sets in the AIMS repository. A
basic method for assessing accuracy, endorsed by the Federal Geographic Data Committee, is
to check the location of a random but well distributed sample of points in the submitted data
against the location of these points based on a source of known, better accuracy. This
procedure is similar to the methods used to check accuracy in the A/E/C CADD Drawing Quality
Assurance Procedures (SJC-ACM-AIMS-3220) and the GIS Data Quality Assurance Procedures
(SJC-ACM-AIMS-3230). More information on this procedure can be found in the Federal
Geographic Data Committee’s, Geospatial Positioning Accuracy Standards, Part 3: National
Standard for Spatial Data Accuracy (FGDC-STD-007.3-1998).
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