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About this book 

This document establishes the data standards for submitting Geographic Information 

System (GIS) data to LAWA and for organizing GIS data within the LAWA geospatial 

data repository. These standards help ensure efficient exchange of digital information 

between LAWA and all authorized users of LAWA GIS data. 

Relation to existing standards 

This LAWA GIS standard is directly based on the ANSI Spatial Data Standard for 

Facilities Infrastructure and Environment (SDSFIE), Release 2.60. SDSFIE is developed 

and maintained by the Federal CADD/GIS Technology Center, Vicksburg, MS. 

This document presents the most important aspects of SDSFIE as it applies to LAWA. 

The LAWA GIS standards are based on SDSFIE, extended in certain areas to handle 

specific information relevant to LAWA. 

For further details on SDSFIE 2.60, use the online browser available at 

http://tools.sdsfieonline.org/browser/ 

Who should read this book 

This book is intended for all LAWA employees, consultants, and contractors, especially 

for members of their staff who prepare GIS data; and for local, state, and federal 

government agencies including city, police, state DOT, FAA, and TSA. 

How this book is organized 

This book contains the following sections: 

Introduction 

Why these standards are important, what they are based on, how to suggest 

extensions or changes, and how compliance is assessed. 

Data organization 

The five elements of the classification hierarchy: entity sets, entity classes, entity 

types, attributes, and attribute domains 

LAWA SDSFDIE data dictionaries 

The two major reference sources to be used when applying the LAWA GIS standards. 

File names 

How filenames are to be constructed, based on the classification hierarchy.  

Coordinate system and property addressing grid 

Horizontal and vertical datum references to be used when applying the LAWA GIS 

standards 

http://tools.sdsfieonline.org/browser/
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Translating CAD layers to GIS layers 

Mapping layers in the LAWA CAD Layering Standard to the GIS layering standard 
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Introduction 

Standards-compliant GIS data are stored in LAWA’s geospatial data repository 

containing spatial and attribute data. These data standards are critical to supporting the 

airport infrastructure, because they make it easier to access and maintain the GIS data, 

throughout the life of the airport infrastructure. Benefits include: 

 standardizing requirements for collecting GIS data  

 enabling common GIS workflows throughout LAWA 

 supporting standard implementation procedures and requirements 

 easy sharing of data thanks to a common data model  

Except for highly specialised applications, the software packages used for processing 

GIS data are Autodesk and ESRI. GIS data is stored in an Oracle database. 

SDSFIE 

SDSFIE provides a standard for the development of a GIS or CAD drawing where all 

features (that is, "real-world" objects) are geographically referenced. The LAWA GIS 

standards are based on SDSFIE, extended in certain areas to handle specific 

information relevant to LAWA. The emphasis is on: 

 geospatial referencing of each feature 

 collecting and maintaining accurate data concerning each feature, stored in 

relational database tables 

Changes or additions 

Any deviation from these standards must be approved by LAWA, in advance and in 

writing. Requests need to be submitted on the “Request for variance” form, available 

from the LAWA website http://www.lawa.org/laxdev/Handbook.aspx 

Suggestions for improvements or extensions to these standards are encouraged, to 

meet unforeseen requirements and as a way to improve effectiveness and clarify any 

ambiguities. 

http://www.lawa.org/laxdev/Handbook.aspx
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Compliance 

Having up to date, accurate, fully compliant data available to the LAWA community is 

forms an integral part of planning within any project. The aim of these standards is to 

ensure a smooth data transfer of information into the LAWA geospatial data base and 

efficient data maintenance through the complete data lifecycle. Accordingly, the terms 

and conditions of a LAWA contract require compliance with these standards. Failure to 

comply with these standards may be taken into account when inviting organisations to 

participate in future LAWA projects.  

LAWA or a third party reviewer will perform detailed quality assurance procedures on all 

data submitted. Files containing significant errors will be rejected and returned to the 

submitter for correction and re-submittal. To avoid delays to project planning, LAWA 

maintain the right to rework and make compliant the relevant data and back-charge the 

supplier. 

Files submitted to LAWA electronically must meet the LAWA Standards for Electronic 

Digital Data Exchange (LSEDE), available from the LAWA website. The individual or 

organisation submitting the files is also responsible for ensuring that all links between 

non-graphic data and graphic data, and all relationships between database tables, shall 

be preserved or automatically reconstructed when data is transferred to the LAWA GIS 

environment. 



GIS Standards for LAWA projects 

gisStandards_A_September_2012.docx revision letter A revision date 26 Sep 2012 
© x-Spatial LLC, 2012 status: Published page 8 of 27 

Data organization 

The data organization described in this standard is based upon the ANSI standard 

Spatial Data Standards for Facilities, Installations and Environment (SDSFIE), Release 

2.60.  

The SDSFIE standard organizes real world features such as runways, roads and water 

pipes into a hierarchical structure. The data model for SDSFIE consists of five basic 

levels of hierarchy: 

Entity Sets group data by function, in line with SDSFIE 

Entity Classes group data within each entity sets 

Entity Types group entities – individual, real world features (such as runways, 

roads and water pipes) represented on a map or drawing 

Attribute tables contain non-graphic information, or attribute data, used to describe 

entities; relationships define which attributes may be used to 

describe a given entity type 

Domains limit possible values for a particular attribute; list domains define a list 

of valid values for text attributes, range domains set upper and lower 

limits for numeric attributes. 

 

Figure 1.  Spatial data standard hierarchy 
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Implementing SDSFIE at LAWA 

Every entity type at the airport, and the entities that belong to it, will have a minimal set 

of attributes that identify it uniquely, plus a number of other attributes that explain how it 

fits into the structure of entity types, entity classes and entity sets. 

 

Figure 2.  SDSFIE data structure 

Attributes common to most entity types include: 

datalink 

A unique identifier generated by the software, and used to link a database record to a 

specific graphic feature. 

primary key 

A unique, LAWA defined identifier for each record or instance of an entity. 

foreign key 

Used where an entity record held in one database table refers to information held in 

another table (building, project, owner and so on). 

discriminator 

When an entity type references a domain table, one of the attributes in the domain 

table must be identified as the discriminator. The default value for this attribute is 

specified in the attribute table.  
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Entity set 

 

 

Entity sets are the highest level of the SDSFIE data model structure and represent data 

organised at the project level. Each entity set corresponds to a broad, generalized 

theme, and contains one or more entity classes. 

SDSFIE identifies 26 top-level classifications or entity sets. The GIS standards for 

LAWA use the SDSFIE entity sets relevant to the airport and its surroundings to classify 

GIS data at LAWA by function 

SDSFIE entity sets: 

 have a unique name, 2-character code and definition 

 determine the entity classes (and related tables) that may be grouped in an entity 

set  

 

Figure 3.  SDSFIE entity sets 
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Each entity set has an entity set code and definition: see the example in the next table. 
 

Table 1.  Example of entity set information 

Entity set Utilities 

Entity set code  ut 

Definition The man-made components of a system that provides a service to 

the public. The components of each utility system in this entity set are 

located outside the foundation of a structure. 
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Entity classes 

Entity classes are the second level of the hierarchy, and contain a number of entity 

types. The name of an entity class reflects the entity types the class contains. 

In CAD applications, an entity class often corresponds to a drawing file. 

 

Figure 4.  Examples of entity classes from entity set utilities 

 

Table 2.  Example of entity class information from entity set utilities (ut) 

Entity class name  Water system 

Entity class code wat 

Definition The components of a water system including pipes, valves, fixtures, 

treatment plants, etc. 
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Entity types 

An entity type is a name identifying a type of object that can be represented on a map or 

drawing. Each SDSFIE entity type has a text definition, a name that clearly identifies the 

entities it can contain, and a separate table in the database. 

Every entity belonging to a particular entity type is represented on a map or drawing as 

an object type, using a point, a line or a polygon. Where an entity is represented as a 

point, an agreed symbol may also be used.  

The attribute table for an entity type defines the attributes that may be used to describe 

that entity. One attribute for each entity type may be identified as the discriminator. The 

discriminator is used to determine which CAD layer is used for this entity type. 

 

Figure 5.  Examples of attributes for entity types in class water system 
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Table 3.  Example of entity type information 

Entity set  utilities 

Entity class water system 

Entity type Water line (pip) 

Object type string/chain 

Line utwatpip 

Attribute Table utwatpip 

Discriminator use_d 

Definition A pipe used to carry a substance from location to location (main line, 

service line, vent line etc.) 
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Entities 

Using GIS effectively at LAWA relies on the ability to distinguish adequately between 

subtle differences between entities. This permits greater value in output products by 

displaying entities based on predetermined criteria. 

Each entity belongs to one specific entity type. The object type used to represent an 

entity graphically depends on the entity type it belongs to. 

Entity names: 

 always begin with a prefix identifying the entity type and entity class the entity 

belongs to 

 have a suffix from the list in the next table 
 

Table 4.   Entity name suffixes 

non-text entities – each entity uses a layer which is unique within its entity class 

b Boundary The line string forming the perimeter of an area 

c  Centroid An electronic point within the boundary to which the attribute table is 

attached 

l String/Chain A collection of vertices, when taken as a whole, represent a line string on a 

map 

p Point A single point representing the geographical location of a entity 

text entities – all text entities for a given entity class use the same layer 

a Label The placement and position of a displayable attribute within the attachment 

attribute code 

t Text Any annotation relating to the entity that adequately conveys information 

about the map product 
 

 

Figure 6.  Examples of entities in entity class water system 
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Table 5.  Example of entity information 

Set name utilities 

Class name  water_system 

Type name  water_line 

Entity name  utwat_line_main_l 

Discriminator value Main 

Discriminator 

description 

Main domestic water piping 

CADD layer C-DOMW-MAIN 
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Attribute tables 

Attributes are the fields that can be used to describe each individual entity, and depend 

on the entity type the entity belongs to. The attributes available for each entity type are 

defined in attribute tables. 

Names for attribute tables 

The names for LAWA attribute tables always start with the entity set and entity class 

prefix, for example utwat, and are always 8 characters long 

Rows in attribute tables 

Attribute tables always include contain: 

− a Primary Key field; the name of this field ends in _id 

− a datalink field  

Attribute names 

− end in _d if valid values are defined by an attribute domain 

− end in _id if they contain a primary or foreign key 

Each entity type has a corresponding table in the database. The attributes that can be 

used to describe a particular entity depend on the entity type, so several entities will 

refer to the same attribute table. For example, while a main water line and a fire water 

line are different entities, they use the same attribute table because they belong in the 

same entity type. 

A complete list of attribute tables is available from the LAWA website. 
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Figure 7.  Attribute table 
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Domain values 

Domains place a limit on the values that can be assigned to a specific attribute. SDSFIE 

contains two tables that define list domains and range domains. 

Note: domain tables all have the prefix d_ in the name of the table, for example 

d_dpobj or d_headng 

 list domains contain a list of valid values 

When an attribute is associated with a list domain, it is not possible to type in a 

value directly. The user has to select a pre-defined value from a pull-down. 

 range domains apply only to numeric value; they define a maximum value, a 

minimum value, or both. 

The next figure shows an example of a list domain. 

 

Figure 8.  List domain 

 

Table 6.  Example of attribute value from list domain 

Domain table name d_dpobj 

Domain name disposition list 

Value code IN_SERVICE 

Definition In service and being used 
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The next figure shows an example of a range domain. 

 

Figure 9.   Range domain 

This table gives the acceptable range of values for a directional heading. When an 

attribute is associated with a range domain, values outside the specified limits are not 

accepted.  
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LAWA SDSFIE data dictionaries 

The LAWA SDSFIE data dictionary for GIS attribute tables is available from the LAWA 

website. Only attributes defined in this dictionary can be used. If additional attributes are 

found to be necessary, a variance form must be submitted and approved before the new 

attribute can be added to the data dictionary. The variance form is available from the 

LAWA website. 

All LAWA GIS projects use this dictionary. It is organised by attribute table, and each 

table corresponds to an entity type. For each entity type, the dictionary gives: 

 attribute table information  

 valid attributes and their data types 

 the definition of each attribute 

See Figure 7. for an example of an attribute table.  
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There is a separate LAWA SDSFIE data dictionary for graphical entities. Only entities 

defined in this dictionary can be used. If additional entities are needed, a variance form 

must be submitted and approved before the new entity can be used. The data dictionary 

and the variance form are available from the LAWA website. 

 

Figure 10.  Data dictionary for graphical entities 

All LAWA GIS projects use this dictionary. For each entity type, it gives: 

 discriminator value 

 entity name 

 CAD layer 

 Entity alpha 

Unique alphabetic code (10 characters) for each entity. These codes always start 

with the map prefix for the entity class (see Map/file-name prefix, on page 23), and 

end with the letter corresponding to the entity type suffix (see Entity name suffixes, 

on page 15 ). 

 Line, color and symbol information 
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File names 

SDSFIE uses a five-character prefix for map names and drawing-file names. This prefix 

is made up from the entity set code and the entity class code. 

 

Figure 11.  Map/file-name prefix 
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Entity set name Utilities (ut) 

Entity class name Water system (wat) 

Map prefix utwat 

Definition The components of a water system including pipes, valves, fixtures, 

treatment plants, etc. 
 

Each user/installation can use unique suffixes to identify different versions and updates 

of map and drawing files. 
 

by date utwat20000516 or utwat51600 

by year utwat2000 

sequence number utwat01 
 

All files submitted must be compatible with LAWA hardware and software as follows: 

 GIS data files: ArcView Shape File, ESRI SDE, AutoCAD Map (a recent version) 

 vector graphics: AutoCAD (a recent version) 

 raster graphics: TIF, ECW, SID  

 digital media: CD-ROM, DVD-ROM, Flash drive, USB HD 
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Coordinate system and property addressing grid 

This coordinate system for all AIMS applications, including LUSAD will be the State 

Plane California Coordinate System (Feet) (CCS83) using the North American Datum of 

1983 California Zone 5 (NAD 83) for horizontal data and the North American Vertical 

Datum of 1988 (NAVD 88) for vertical data. Coordinate references must be compliant 

with AC 150/5300-18b. 

Property addressing grids are available for LAX, ONT, and VNY 
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Translating CAD layers to GIS layers 

The standard for GIS layers is based on the major groups of the SDSFIE data standard. 

The next figure illustrates how a layer is named from the entity set, entity class, and 

entity type that it belongs to. 

CAD and GIS systems are similar because both of them may contain a mix of graphical 

and tabular data. In a CAD-based GIS, each entity is assigned a particular set of layers 

or levels. Each layer represents a particular discriminator and graphic property for that 

entity, which means there can be a many-to-one relationship between layers and 

entities. As a result, multiple CAD layers may translate into one GIS layer. 

A translation table, in order to ensure proper translation from CAD data to GIS data, is 

available from the LAWA website. This table maps layers in the LAWA CAD Layering 

Standard to the GIS layering standard. 

Example 

CAD uses different layers to represent water lines with different functions, for example: 

 CAD layer C-DOMW-MAIN for a domestic water main 

 CAD layer C-DOMW-FIRE for a fire line 

GIS uses the single entity type utwatpip (water pipe line) to represent both of these 

water lines, and uses attributes to identify the difference between them. 

LAWA uses the Feature Classification tool in AutoDesk Map to make it easier to convert 

CAD based drawings into useable GIS features. 
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Figure 12.  GIS conventions and CAD conventions for layers and naming compared 
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