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Objective 

The objective is to provide approaches 
and detailed procedures on the 
computation of the HPMS Vehicle 
Summary Data. 
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Part 1 
Understand What the Vehicle 

Summary Data Is 
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HPMS Vehicle Summary Data 

The Vehicle Summary is a set of statewide 
average percentage data on vehicle miles 
traveled by six vehicle types on each of the 
six roadway functional group system 
roadways.  
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HPMS Vehicle Summary Data 
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HPMS Vehicle Summary Data 
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HPMS Vehicle Summary Data 
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Year of 
Data 

State FIPS 
Code 

Roadway 
Functional 
Groups (6) 



HPMS Vehicle Summary Data 
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Motorcycle 
VMT % Car VMT % Light Truck  

VMT % 



HPMS Vehicle Summary Data 

9 

Bus VMT % 
Single Unit 
Truck VMT 

% 

Combination 
Truck VMT % 
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FHWA  Roadway Functional 
Classification 



HPMS FS_Group 
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HPMS Vehicle Types 
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HPMS Vehicle Summary Data 
Example 
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HPMS Vehicle Summary Data 
Example 
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HPMS Vehicle Summary Data 
Example 
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HPMS Vehicle Summary Data 
Example 
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HPMS Vehicle Summary Data 
The HPMS Vehicle Summary Data is a set of 
State-wide average percentage data on 
vehicle miles traveled (VMT) by six vehicle 
groups for a given roadway functional 
group. 

For a given State, 36 numerical values are 
needed on an annual basis.  17 



Summary 
HPMS Vehicle Summary Data Characteristics 
1:State wide average 
2: Percentage   
3: VMT weighted 
3: six vehicle groups 
4: six roadway functional groups  
6: Roadway functional group specific 
7: A total of 6 x 6 = 36 entries 
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Part 2 
 

Understand Some HPMS Data Items  
and 

Other Related Concepts 
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Some Basic HPMS Concepts 
 

Full Extent Data:  Full Extent Data refers to a 
set of data item that are reported for an 
entire road system by functional class. 
 
For example, AADT  includes a set of Full 
Extent Data covering  each and every 
segment of I-95 (functional class 1).   
 20 



Some Basic HPMS Concepts 
Sample Panel Data:  Sample Panel Data is a set of data that is 
reported for a selected portion of a given roadway system.       
 

For example, State Road 180 (US Highway 18) is functional 
classified as 2 with a total length of 214 miles and a total of 
92 segments.  
The AADT_Combination_Truck data only coves 24 of the 92 
segments, and 36 miles of the 214 miles (some segments, 
and limited length). 
 

The AADT_Combination_Truck data is called Sample Panel 
Data for FC 2 roadway here. 
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HPMS  - Urban or Rural 
Identification Data – Urban Code 
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Function
al 

System 

1 2 3 4 5 6 7 

NHS Int OFE OPA MiA MaC MiC Local 

Rural  FE+R  FE+R  FE+R  FE+R  FE+R  FE+R 
Urban  FE+R  FE+R  FE+R  FE+R  FE+R  FE+R  FE+R 

FE = Full Extent 
R =  Ramp 



HPMS - AADT 
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Functional 
System 

1 2 3 4 5 6 7 
NHS  Int  OFE  OPA  MiA  MaC  MiC  Local 

Rural  FE+R  FE+R  FE+R  FE+R  FE+R  FE+R 
Urban  FE+R  FE+R  FE+R  FE+R  FE+R  FE+R  FE+R 

FE = Full Extent 
R =  Ramp 



HPMS - AADT_SUV ( Single Unit 
Vehicle) 
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Function
al 

System 

1 2 3 4 5 6 7 

NHS  Int  OFE  OPA  MiA  MaC  MiC  Local 

Rural  FE FE SP SP SP SP 
Urban  FE FE SP SP SP SP SP 

FE = Full Extent 
R =  Ramp 
SP= Sample Panel 



HPMS - AADT_CU (Combination 
Vehicle) 
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Functional 
System 

1 2 3 4 5 6 7 

NHS  Int  OFE  OPA  MiA  MaC  MiC  Local 
Rural  FE FE SP SP SP SP 
Urban  FE FE SP SP SP SP SP 

FE = Full Extent 
R =  Ramp 
SP= Sample Panel 



Spatial Intersecting Concept 
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117.2 
miles 

County Leon=17 Castle=23 

52.5 Miles 49.3  10.1 5.1 
.2 
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Spatial Intersecting Concept 
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124 
miles 

County Leon=17 Castle=23 

ID=K 
FC=1 
TL=4 
UC=R 
L=52.5 miles 
County=17 
AADT=180,684 
 

ID=K 
FC=1 
TL=4 
UC=R 
L=0.2 miles 
County=17 
AADT=210,124 

ID=K 
FC=1 
TL=4 
UC=R 
L=5.1 miles 
County=23 
AADT=210,124 

ID=K 
FC=1 
TL=6 
UC=R 
L=10.1 miles 
County=23 
AADT=260,766 

ID=K 
FC=1 
TL=8 
UC=R 
L=49.3 miles 
County=23 
AADT=260,826 
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HPMS Spatial Intersector Tool 
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HPMS Spatial Intersector – Output 
Data 
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An ArcGIS dataset including all line work data 
(shp files) and associated characteristics data in 
a dbf file. 



HPMS Spatial Intersector – 
Output Data – ArcGIS Dataset 
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HPMS Spatial Intersector – 
Output Data – .dbf File 
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HPMS Spatial Intersector – 
Output Data – .dbf file 
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HPMS Spatial Intersector – 
Output Data – .dbf file 
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HPMS Spatial Intersector – 
Output Data – .dbf file 
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HPMS Spatial Intersector – 
Output Data – .dbf file 
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HPMS Spatial Intersector – 
Output Data – .dbf file 
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Re-organized Output Data 
Table 
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Re-organized Output Data 
Table 
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Summary 
1. Full Extent vs. Sample Data 
2. AADT, AADT_SUV, AADT_CU 
3. Spatial Intersecting –tool and 

outputs 
4. VMT by county, roadway functional 

class and by vehicle types (all, SUV, 
CU) 
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Part 3 
 

HPMS Vehicle Summary Data  
Computation 



Our Ultimate Goal 
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Approach and Thought Process 

The approach is to 1) obtain VMT by vehicle 
types for each given roadway functional group 
within the smallest geography area 
possible  2) summarize the appropriate VMTs of 
all the areas accordingly to obtain state 
level VMT by vehicle types for each given 
roadway functional group.  
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Approach Illustration – Entire State 
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Approach Illustration – All Counties 
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Approach Illustration – Roadways 
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Approach Illustration – Urban and 
Rural Roadways 
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Approach Illustration – Monitoring 
Sites 

47 



Approach Illustration – Monitoring 
Sites 
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Approach Illustration – MSA Areas 
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Approach and Thought Process 

First, we must have complete VMT data for each 
roadway FC for the “smallest” area we choose to 
use because VMT data are our weights. 
Second, we must have the supporting vehicle 
classification data to enable the split of the 
above VMT data for the “smallest” area we 
choose at the first place. 

50 



Approach Illustration – All Features 

51 

1: VMT can be obtained for a) each MSA areas, b) each county,  3) group of 
counties, and 4) entire State. 
 
2: Traffic classification data are available for most counties and all roadway FCs 

We elect to use “county” as our smallest geography 
area in this example based on our analysis 



Approach Illustration – County 
data 
A: Within each county, compute VMT for a given 
roadway functional class. 
B: Within each county, compute % of vehicles 
based solely on vehicle classification count data 
for a given roadway functional class.  
C: For a given zone, compute total VMT for a given 
functional class roadway and a given vehicle type 
by multiplying  A with B 
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County Level Data Illustration 
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Remember the Spatial Intersetor 
Tool and Output Data 
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Summarize VMT Data by County,  
FC, and Area Type 
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Summarize VMT Data by County,  
FC, and Area Type 
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From HPMS’s Spatial Intersector, We Have 
 VMT by County (21), Area Type, and FC 
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From HPMS’s Spatial Intersector, We Have 
 VMT by County (21), Area Type, and FC 

58 



Approach Illustration – County 
21 Classification data 
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Approach Illustration – County 
21 Monitoring Site Data 
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A 

D 
C 

B F 

E 



From Traffic Monitoring Sites in 
County 21, We Have Count Data … 
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From Traffic Monitoring Sites in 
County 21, We Have Count Data … 
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From Traffic Monitoring Sites in 
County 21, We Have Count Data … 
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From Traffic Monitoring Sites in 
County 21, We Have Count Data … 
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From Traffic Monitoring Sites in 
County 21, Compute % Counts … 
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From Traffic Monitoring Sites in 
County 21, Compute % Counts … 
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From Traffic Monitoring Sites in 
County 21, Compute % Counts … 
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Surrogate 

• Geography – where other data may 
be available: within the area/outside 
the area 

• Roadway FC  - other similar roadway 
functional classes 

• Travel pattern  
• Growth trend  68 

Traffic Classification 
Data Development 



The Ultimate VMT Data for 
County 21 
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The Ultimate VMT Data for 
County 21 
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The Ultimate VMT Data for County 
21 
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The Ultimate VMT Data for County 
21 – How to Fill U1 and R1 Data  
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The Ultimate VMT Data for County 
21 – How to Fill U1 and R1 Data  
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Remember Data B  
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How to Fill U1 and R1 Data  

 

U1 MC = 0.13% x (2,767,295 – 85,400- 178,984) 
U1 Car = 65.68% x (2,767,295 – 85,400- 178,984) 
U1 Light Truck = 34.19% x (2,767,295 – 85,400- 178,984) 
U1 Bus = 12.18%  x 85,400 
U1 SUT = 87.82 % x 85,400 
U1 CT = 178,894  



How to Fill U1 and R1 Data  

 

U1 MC = 0.13% x (2,767,295 – 85,400- 178,984) 
U1 Car = 65.68% x (2,767,295 – 85,400- 178,984) 
U1 Light Truck = 34.19% x (2,767,295 – 85,400- 178,984) 
U1 Bus = 12.18%  x 85,400 
U1 SUT = 87.82 % x 85,400 
U1 CT = 178,894  
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County 21 Total VMT by FC, Area 
Type, and Vehicle Type 
 



Process all other counties in a 
similar approach and sum 
them up accordingly to State 
total 
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State Total VMT by FC, Area 
Type,  and Vehicle Type  
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Summary 
• County level VMT data 
• County level traffic classification data 
• Surrogate traffic classification data 
• Split County level VMT by roadway functional 

class and vehicle types 
• Obtain appropriate VMT for entire State except 

U7, R6  and R7 
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State Total VMT by FC, Area 
Type,  and Vehicle Type  
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Data For U7, R6, and R7 – 
HPMS State Summary Data  
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83 

How to Split U7, R6, and R7 VMT 
by vehicle types  
 



Vehicle Classification Data for 
U6, R6 and R7  

Traffic Monitoring Program needs to develop 
statewide data for each of the three roadway 
functional groups. Unless a state has U6, R6, 
and R7 VMT coverage on a smaller than entire 
State geography (e.g., county), statewide 
annualized classification data can be used to 
split the VMT accordingly.  
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Data For U7, R6, and R7 – HPMS 
State Summary Data  
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Data For U7, R6, and R7 – HPMS 
State Summary Data  
 



VMT for U7, R6, and R7 by 6 
Vehicle Types 
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Now, smooth sail ahead! 
88 



Remember this FS_Group and 
FHWA Functional Classification 
(FC) Crosswalk… 

89 

FS_Group FC

1 R1

2 R2 + R3 + R4

3 R5 + R6 + R7

4 U1

5 U2 + U3 + U4

6 U5 + U6 + U7
Urban Other (includes major collectors, minor collectors, and 

locals)

Description

Rural Interstate 

Rural Other Arterial (other rural freeways and expressways, 
other principal arterials, and minor arterial)

Rural other (Includes major collectors, minor collectors, and 
local)

Urban Interstate

Urban Other Arterial (other urban expressways and freeways, 
other principal arterials and minor arterials)



Re-group FC to FS_Group  
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FS_Group =B 

FS_Group =A 

FS_Group =C 

FS_Group =E 

FS_Group =D 

FS_Group =F 



2012 VMT based on FS-Group 
and Vehicle Types 
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2012 VMT based on FS-Group 
and Vehicle Types 
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Keep close eyes on these six numbers. 
 We will need them later 



2012 % VMT based on FS-
Group and Vehicle Types 
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Keep close eyes on these six numbers. 
 We will need them later 

Slide WWW 



Summary 

• VMT for U7, R6 and R7 
• Traffic Classification for U7, R6 and R7 
• Draft vehicle summary data for the Sate for all 

roadway functional classes and vehicle types  
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It is not done yet! 
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To Obtain What Your State Has 
Submitted on Vehicle Summary 
Data Last Year  - Here, in the 
example is to obtain the 2011 
State submitted data. 
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2011 State Submitted Vehicle 
Summary Data 

2011 



Now We Have both 2012 and 
2012  

98 

These six numbers are final for 2012 



Now We Have both 2012 and 
2012  
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Now We Have both 2012 and 
2012  

100 

Considering coverage 
cycle impacts 



2012 Vehicle Summary Data 
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2012 Vehicle Summary Data 

102 

2012 MC% for Functional Group 1 and  4 Computation Method 

2012 Cars% for Functional Group 1 and  4 Computation Method 

2012 LT% for Functional Group 1 and  4 Computation Method 

2012Car% = 100% - 2012MC% - 2012LT% - 2012Bus%  
                      - 2012SU%  - 2012CT 

2012MC% = 

2012LT% = 



2013 Vehicle Summary Data 
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2013 * 50%  + 2012 *50% 
2013 * 50%  + 2012 *50% 

2013 * 50%  + 2012 *50% 
2013 * 50%  + 2012 *50% 



2013 Vehicle Summary Data 

104 104 104 

2013MC% for Functional Group 1 and  4 Computation Method 

2013 Cars% for Functional Group 1 and  4 Computation Method 

2013 LT% for Functional Group 1 and  4 Computation Method 

2013MC%  = 

2013LT%  = 

2013Car% = 100% - 2013MC% - 2013LT% - 2013Bus%  
                      - 2013SU%  - 2013CT 



2014 Vehicle Summary Data 
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2014 * 75%  + 2013 *25% 

2014 * 75%  + 2013 *25% 

2014 * 75%  + 2013 *25% 

2014 * 75%  + 2013 *25% 



2014 Vehicle Summary Data 
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2014 MC% for Functional Group 1 and  4 Computation Method 

2014 Cars% for Functional Group 1 and  4 Computation Method 

2014 LT% for Functional Group 1 and  4 Computation Method 

2014MC%   = 

2014LT%   = 

2014Car% = 100% - 2014MC% - 2014LT% - 2014Bus%  
                      - 2014SU%  - 2014CT 
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2015 Vehicle Summary Data 

2015 * 100%  
2015 * 100%  
2015 * 100%  
2015 * 100%  
2015 * 100%  
2015 * 100%  
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2016 Vehicle Summary Data 

All results shall be based on procedures  
illustrated in obtaining results for slide 
WWW( last slide of the last section) 



Summary 
 
Year N data 
Year N -1 Data 
Monitoring Coverage data:  Final Year N data = A % 
of Year N data + B% of year (N-1) data 
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Method Summary 

1: HPMS VMT by Roadway Functional Class Data 
2: Traffic Monitoring Data- Classification Data 
3: Geography  - Data Resolution and Surrogate 
Data 
4: Traffic Monitoring Cycle 
6: Data Weighting from Year N and Year (N-1) 
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Overview 
1. Identify the smallest geography a State is going to 

use. 
2. Obtain the appropriate VMT for that geography 

based on functional classes and/or other criteria. 
3. Obtain the traffic classification data for the 

elements associated with the smallest geography . 
If there is none, develop surrogate data by using 
local data, local knowledge and experience. 

4. Group the VMT data obtained in step 2 by using 
step 3 information accordingly. 

5.   
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Thank You! 
 Office of Highway Policy Information 

FHWA 
1200 New Jersey Avenue, SE, Washington, DC 

20590 
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