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I. Abstract 

 
The NTAD is a set of about 34 transportation-related geospatial datasets gathered, 
processed, documented, reviewed, and released by BTS. Data is gathered in different 
formats and loaded in ArcSDE. Attributes are scrubbed and validated and a series of 
spatial validation procedures are performed. FGDC compliant metadata is created 
explaining the source, methods, and contact information. BTS distributes the data as 
shapefiles through an annual CD released in the summer and is also available through a 
web-based download application available. This application is part of the "Mapping 
Center" located on the BTS' Web site that hosts transportation applications where the data 
can be displayed and downloaded (http://www.transtats.bts.gov/MappingCenter.asp). 
Data can be selected by an area of interest in an interactive viewer or by selecting the 
geographic area of interest in a pull down menu.  
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II. Background 

The U.S Department of Transportation Bureau of Transportation Statistics (BTS) 
initiated the National Transportation Atlas Database (NTAD) started in 1996 in the frame 
of the Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991. The mission 
was to consolidate “all of the department's transportation network and facility databases 
on one CD-ROM.  BTS has made it easier for everyone who needs to produce high 
quality, up-to-date maps and conduct national level transportation analyses." This data 
will serve as a starting point for the transportation component of the National Spatial 
Data Infrastructure (NSDI) framework.  

To enhance the quality and comparability of transportation data, BTS adopts common 
definitions, adheres to good statistical practices, replaces questionnaires with unobtrusive 
methods of data collection, and validates statistics used in performance measures and 
other applications.   

BTS works with partners and customers to ensure that the provided data and statistics are 
relevant for transportation decision makers at all levels of government, transportation-
related associations, private businesses and consumers.  

The goal is to have an increasingly detailed transportation data including datasets 
provided by state and local governments and the private sector through cooperative 
partnership arrangements. In 2002, BTS released a new Intermodal facility database that 
is driving the efforts to an Intermodal transportation network  

III.  Data Collection 
 

Data collection begins in mid-November and BTS determine which datasets are going to 
be distributed for the following NTAD.  Since BTS is usually not the originators of the 
datasets, it is undetermined if the data is going to updated or remain the same.  At this 
time, BTS is aware of which datasets they would like to release as a new dataset.  The 
new datasets may or may not make the release, because BTS is depending on other 
agencies to complete their data collection for submission timely manner.  
 
Datasets fall within several categories of priorities and revolve around when the dataset 
needs to be collected and checked for quality control.  If the dataset is determined to be 
unchanged from the following year, it will not go to processing until mid-March.  If the 
dataset is being updated or is a new dataset, it is preferred to have the data by February.   

NTAD is a cooperative effort led by BTS and has participation from the following 
Federal agencies:  

• Federal Highway Administration (FHWA)  
• Federal Aviation Administration (FAA)  
• Federal Motor Carriers Safety Administration (FMCSA) 
• Federal Transit Administration (FTA)  
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• Federal Railroad Administration (FRA)  
• Census Bureau  
• Bureau of Economic Analysis (BEA)  
• Army Corps of Engineers  
• National Park Service (NPS)  
• Military Traffic Management Command Transportation Engineering Agency  
• United States Geological Survey (USGS) 

 
IV. Data Processing 
 

After data is collected, there are a number of data processing steps that occur to take the 
original data and to bring it to NTAD standards.  Depending on the datasets’ original 
format and the level of quality, this would outline the different methods used. The 
majority of the data is delivered in shapefile format and the use of ArcGIS supports the 
majority of our quality control, data processing and data formatting.  ArcMap is used for 
geoprocessing, creating and updating columns.  ArcToolbox is used to process data and 
to define datum.  ArcCatalog is used to organize the datasets, maintain the progress, and 
to create metadata.  Arc was also used for processing.  When discrepancies within the 
data are found, BTS reports back to the data originators of the inconsistencies for 
resolution. 
 
NTAD standards: 
 
FIPS column: 
All datasets required FIPS and/or State quality control.  Since our web application for the 
NTAD download allows the user to download by national level or by state, the FIPS 
column requires accurate population.  Using ArcMap, the operation “select by attribute” 
where FIPS equaled it FIPS number was used to determine its associated state for each 
entity.  If the physical location and the FIPS do not match, the column will be updated to 
reflect the accurate state. 
 
BTS adds Version and Revision to all of their datasets to track their release and any 
updates that occur between releases. 
 
The quality control BTS used for all datasets are checked for their spatial accuracy as 
well as their attribute accuracy.  As stated before, FIPS are checked, the population of 
certain fields i.e. NAME, polygons were all dissolved, etc.  The quality control is 
dependent on each dataset and the quality of the data that was received. 
 
All of the datasets are in geographic coordinate units of decimal degrees with the datum 
of World Geodetic System 1984. 
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The following list outlines the process used for each dataset: 
 
Airport & Runways: 

Source:  
FAA 

Processing: 
The data’s original format is several dozen txt files distributed by CDROM from Federal 
Aviation Administration: National Airspace System Resource Aeronautical Data.  We 
have 3 AML scripts to process the data and convert them into two coverages: airports and 
runways. 
 
The 2 coverages have several dozen .dbfs which make up all of the attribute data for the 
airports and runways. 
 
After converting the coverage into a shapefile, ArcMap is used to join the attribute 
information with its spatial information. 
 
Updating FIPS: The airports and runways, sometimes reflects the states in which they are 
associated to, but not to their true location.  For example, Dulles International Airport’s 
state is listed as DC, but its true location is in VA.  Even though DC is over 20 miles 
away, the FAA classifies Dulles as being a DC airport.  NTAD standards were applied. 
 
Place 2000:  

Source:  
USGS & Census 

Processing: 
A new dataset from the USGS that originates from the Census 2000 Place data with 
updates using the National Atlas.  USGS offered to perform updates this year specifically 
for the NTAD task.  NTAD standards were applied. 
 
Ports & Waterways: 

Source:  
USACE 

Processing: 
The waterway line collected from the same contact yearly.  The waterway nodes were 
generated from the waterway network using geometric networks.  All of the end nodes 
are generated from the waterway network by creating a feature dataset using the 
waterway network and by creating a geometric network. After the creation of the 
waterway node, queries are run to join the attribute data.  NTAD standards were applied. 
 
The ports were collected from the USACE Navigation Data Center as a txt file.  
ArcCatalog was used to generate the spatial data for the ports using “Create feature class 
from XY Table.”  NTAD standards were applied. 
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Terminal: 3 associated tables of Commodity, Directionality, and Shipment 
Source:  

BTS 
Processing: 

This is an updated Intermodal facility database first distributed in the NTAD 2003 
database.  There are 3 dbfs distributed with this shapefile that provide information about 
specific commodities, shipments, and directionality.   NTAD standards were applied. 
 
National Highway Planning Network: 

Source:  
Federal Highway Administration 

Processing: 
The FHWA generally tries to release their data by the GIST conference every year.  Once 
the CD is delivered, the data is updated to NTAD standards. 
 
Rail 100k, Rail 2m, & Amtrak Stations:  

Source: 
Federal Railroad Administration 

Processing: 
The FRA generally tries to provide Shapefiles by February.  The difference within the 
Rail 2m and Rail 100k files is that rail 100k has more accurate geometry and rail2m has 
more accurate attribute information.  BTS would like to build a bridge to incorporate the 
rail2m attributes to the rail100k geometry.  NTAD standards were applied. 
 
Amtrak Stations is an older dataset that does not require a lot of processing or quality 
control.  NTAD standards were applied. 

 
Transit:  

Source: Individual transit agencies, Federal Transit Administration, and BTS 
Processing: 

Individual transit agencies, on the state level, retrieve the data.  BTS and Federal Transit 
Administration compiles the data and deliveries it to BTS for the NTAD project.  NTAD 
standards were applied. 
 
Military Bases: 

Source:  
Military Traffic Management Command Transportation Engineering Agency 
(MTMCTEA) 

Processing: 
A new dataset was distributed to BTS from MTMCTEA in shapefile format.  NTAD 
standards were applied. 
 
Metropolitan Planning Organization:  

Source:  
BTS and FHWA 
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Processing: 
The Federal Highway Administration contacted each state and MPO for the MPO 
boundaries.  Once BTS retrieved the data from FHWA, the data was compiled and 
quality checked.  Once delivered for the NTAD, NTAD standards were applied. 
 
Non-Attainment Areas: Carbon Monoxide, Lead, Nitrogen Dioxide, Ozone, Particulate 
Matter, Sulfur Oxides 

Source:  
BTS 
Processing: BTS retrieved the EPA master Greenbook list from EPA’s website.  BTS 
and FMCSA digitized to generate the NAA polygons.  Once delivered for the NTAD, 
NTAD standards were applied. 
 
Park: 

Source:  
NPS 

Processing: 
A new dataset was distributed to BTS from NPS in shapefile format.  NTAD standards 
were applied. 
 
Bureau of the Census Urbanized Area Boundaries, Congressional Districts, County, 
Federal Aid Urbanized Area Boundaries, Hydrographic Features, National 
Metropolitan Statistical Areas, and State: 

Source:  
US Bureau of the Census  

Processing: 
The census data was not updated since the last NTAD release.  The MSA are due to be 
release by the end of the 2004.  NTAD standards were applied. 

 
V.  Metadata Creation 

 
All of the NTAD datasets follow the Federal Geographic Data Committee (FGDC) 
standards that were developed by the National Spatial Data Infrastructure (NSDI).  Every 
dataset contains the metadata in html, txt and xml format.  BTS prefers to collect data that 
has FGDC compliant metadata attached.  In some cases, where the metadata is lacking, 
BTS will spend some time working with other supported documentation to build the 
metadata.   
 
ArcCatalog is use to populate the metadata as shown below: 
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Figure 1: Screenshot of ArcCatalog’s Metadata Creation Application 
 
Datasets that are updated from year to year with many attributes and 90% of the content 
is the same from year to year.  Inputting attribute information for over 20 columns and 
having domains of over 4 types can become very time consuming.  A method for dealing 
with this occurrence is manipulating the .xml file.  The following datasets: waterways, 
airports, runways, nhpn, etc. have many attributes, but their processes, contact 
information, and attributes stay consistent year to year 
 
Process for manipulating the xml file: 

1. Determine the structure of the attributes according to the previous year 
2. Import the previous year’s html file into the updated dataset.   
3. Export the metadata as xml 
4. Open the xml file 
5. Move the column to reflect the newest structure 
6. Look for the tags <attr> & </attr>.  All of the information for one attribute 
lies between these tags, as shown below: 
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Figure 2: Screenshot of a XML Metadata file 
 
 
 

- Once you verify the attributes are in the correct order, save the document 
- In ArcCatalog go to the metadata for the new dataset and import the 

manipulated xml file 
- Verify that the attributes and the definitions are in the correct order 

 
Throughout all of the datasets, there are commonalities throughout every dataset.  The 
Identification information will also state the data originators as the primary citation and 
BTS as the secondary citation.  The data quality will address the additional steps BTS 
performed for their quality control, along with the information provided from the data 
originators.  The distribution and metadata reference information will always refer back 
to BTS.  The last part in the Thumbnail is created for every dataset.  Note: creating the 
thumbnail before creating the metadata will not save to the shapefile.  You must finish all 
of the metadata importing and exporting before a thumbnail is created. 
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VI. Data layers 

The following 33 datasets make up the current NTAD 2004: 

Point:   
Airport: (airport) 
Amtrak Station: (amtk_sta) 
Place 2000: (place) 
Ports: (port) 
Terminal: (terminal) 3 associated tables (COMMODI, DIRECTIO, & SHIPMENT) 
 
Polyline:  
National Highway Planning Network (nhpn): line and node 
Rail 100k: line and node (rail100k & rail100knd) 
Rail 2m: line and node (rail2m & rail2mnd) 
Runway: (runway) 
Transit: line and point (transit_sta & transit_link) 
Waterway: line and node (waterway & waterwaynd) 
 
Polygon:  
Bureau of the Census Urbanized Area Boundaries: (boc_uza) 
Congressional Districts: (cd108) 
County: (county) 
Federal Aid Urbanized Area Boundaries: (fhwa Uza) 
Hydrographic Features: polygon and line (hydrolin & hydropol) 
Military Bases: (milbase) 
Metropolitan Planning Organization (mpo) 
National Metropolitan Statistical Areas (msa) 
Non-Attainment Areas (naa): Carbon Monoxide, Lead, Nitrogen Dioxide, Ozone, 

Particulate Matter, Sulfur Oxides 
Park: (park) 
State: (state)   

 
VII. Data Distribution  
 

Before the National Transportation Atlas Database is sent to press, there is a final quality 
control on the data and metadata.  Spot checks are performed on the spatial data and their 
attribute information.  Metadata is reviewed in several ways: first it is checked within the 
data itself (meaning not the .xml, .html, or .txt).  Next the metadata is checked in the 
.xml, .html and .txt files.  
 
Once this is completed, linear notes and the information for the CD jacket are created.  
The linear notes are information about the purpose of NTAD, the data format, the 
datasets being released and acknowledgements.   
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One of the BTS cartographers will take the new data and create a map trying to use all of 
the datasets being released for that year.  After the map has been created, a CD will be 
burned containing all of the information and it will be sent to press.  The publishing of 
the CD takes about 6 weeks and BTS will complete this in time so the CDs will be ready 
for the ESRI conference in August.   The NTAD 2004 datasets release is distributed here 
at the conference from the BTS booth. 
 
The two more recent NTAD datasets can also be downloaded by state or national level 
through the download application on our website (http://www.bts.gov/gis/) or a CD can 
be delivered free of charge after completing a request at 
https://www.bts.gov/pdc/index.xml or by calling 202-366-DATA or via e-mail to 
answers@bts.gov 
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