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Topic Areas
• Key link Level traffic data QA/QC 

updates
• Vehicle Summary data
• GIS traffic data review
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2016 HPMS Traffic Data Review Summary
• More states submitted the traffic data on time 2016
• More states pass the review first time 2016
• The most common issue is missing data: Future AADT, 

AADT, Truck AADT, K factor, D factor, and %Peak Truck
• Two States put vehicle summary data at incorrect 

columns
• 6 state Vehicle summary data has dramatic changes
• Future AADT does not make sense (it may be created in 

a different tool, does not link to HPMS properly)
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Key Link Level Data: F_System
missing example



Key Link Level Data: AADT -
Full extent data
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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



Key Link Level Data: AADT Full 
extent check

AADT is a full extend data item for rural FC=1 to 
5, urban FC=1 to 6.  It should not be 0 or null

1. Facility_Type_VN <=3, F_System_VN=1,2,3,4,5 
AADT_VN=0 or null?

2. Facility_Type_VN <=3, F_System_VN=6, 
Urban_Code_VN<>99999, AADT_VN=0 or 
null?



Key Link Level Data: AADT Single 
Unit Vehicle & Combination Truck
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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



Key Link Level Data: Truck AADT (full 
extent & sample panel) 
Truck AADT data is a full extend data item for interstate, and NHS and 
sample panel data for other function classes
1. Facility_Type_VN <=3, F_System_VN=1, 

AADT_Single_Unit_VN=null? AADT_ Combination_Truck_VN
=null?

2. Facility_Type_VN <=3, NHS_VN=1, AADT_Single_Unit_VN=null? 
AADT_ Combination_Truck_VN =null? AADT_VN=0 or null?

3. Facility_Type_VN <=3, Is_sample=1, AADT_Single_Unit_VN=null? 
AADT_ Combination_Truck_VN =null?



Key Link Level Data: Future AADT, K 
factor, D-factor
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Function
al 

System

1 2 3 4 5 6 7

NHS Int OFE OPA MiA MaC MiC Local

Rural SP SP SP SP SP SP
Urban SP SP SP SP SP SP SP

FE = Full Extent
R =  Ramp
SP= Sample Panel



Key Link Level Data: K-Factor 
Facility_Type_VN <=3, Is_sample=1, 
K_FACTOR_VN=null?

• K_FACTOR <= 4.2%  -- impossible
• 4.2% < K_factor <= 6.0% -- questionable
• 6.0% < K_factor <= 7.0% -- caution
• 7.0% < K_factor <= 15.0% -- acceptable
• 15.0% < K_factor <= 20.0% -- caution
• K_FACTOR > 20.0%  -- questionable



Big Picture - “data need to make sense”

• Population
• Fuel Consumption
• Number of licensed drivers
• Number of vehicles
• Gross Domestic Product (GDP)
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Total VMT % of Change

•Population growth %
•GDP growth %
•Fuel Consumption %
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Vehicle Summary Data
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Truck VMT for Interstate Method A

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑉𝑉𝑉𝑉𝑉𝑉 = ∑𝑖𝑖=1𝑛𝑛 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑖𝑖 � 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑖𝑖

• Truck AADT has been released every year in 
HPMS shape file

• Daily Truck VMT for interstate can be 
calculated easily by all users
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Truck VMT for Interstate by VM-4
Method B

Truck VMT = VMT � VMT%

• VMT can be obtained from VM-2
• VMT% can be obtained from VM-4
• Both tables are released annually in HS 
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Challenges 
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Method𝐴𝐴 = 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀?



Special Attention ! 
• Dramatic VMT % changes for Motorcycle, 

Bus and Combination Truck, consequently 
VMT by vehicle type has dramatic changes 

• Some states have not adopted FHWA VMT 
weighted method

• Some lower function class of roadways for 
certain geographical areas do not have 
class data
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VMT% Trends

6 vehicle types by 6 function class 
groups, trend of each of 36 VMT% 
States are expected to use FHWA 

vehicle summary data procedure
Dramatic changes will be altered and 

asked to resubmit
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Get Class Data Ready
• County is the smallest jurisdiction in HPMS. The VMT 

weighted method at county level produces a stable 
result

• Review class data for possible data quality issues
• Annualize and seasonally adjust class data – keep 

and annualize the 6 vehicle types for HPMS for all 
class counts (both portable and permanent)

• Add county code, function classes, urban types to 
the class data set

• Use class data to calculate vehicle counts percentage 
by urban type, function classes, county 21



Sequence
• Upload (submit) your HPMS traffic data
• Download your HPMS traffic immediately 

and perform QA/QC steps
• Resubmit as needed, download again to 

verify errors have been fixed
• Final HPMS data is going to be used for 

truck VMT and VMT weights
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Key steps
Step 1. Calculate VMT by function classes 
(11 of our 14) and by county
Step 2. Obtain VMT for R6, R7, and U7 from 
Extent Travel Report
Step 3. Calculate Truck VMT% for Interstate, 
NHS, and sample panel segments by 
function classes and by county
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Step 1 A: download final data
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Step 1B: Calculate VMT for Weights
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Facility Type<=3



Step 2A: R6 and R7 Daily VMT
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R6=?
R7=?



Step 2B U7 Daily VMT 

27U7=All-R7



Step 3  Calculate Truck VMT%
Truck AADT: FS=1 or NHS=1 or Is_sampe=1, and facility type<=3 
Alternative: AADT_Combination_vn<>0, facility type<=3
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Begin_Poi End_PointAADT_VN AADT_COAADT_SIN COUNTY_F_SYSTEM_FACILITY_TURBAN_COIS_SAMPL Ucode VMT SUVMT CTVMT
0.235 0.24 2000 50 120 5 4 2 99998 1 2 10 0.6 0.25

0.24 0.3 2000 50 120 5 4 2 99998 1 2 120 7.2 3
0.3 0.39 2000 50 120 5 4 2 99998 1 2 180 10.8 4.5

0.39 0.394 2000 50 120 5 4 2 99998 1 2 8 0.48 0.2
0 0.1 2100 30 100 19 5 2 99999 1 1 210 10 3

0.1 0.2 2100 30 100 19 5 2 99999 1 1 210 10 3
0.2 0.225 2100 30 100 19 5 2 99999 1 1 52.5 2.5 0.75

0.595 0.6 3300 10 40 7 3 1 11755 1 2 16.5 0.2 0.05
0.6 0.7 3300 10 40 7 3 1 11755 1 2 330 4 1
0.7 0.8 3300 10 40 7 3 1 11755 1 2 330 4 1
0.8 0.837 3300 10 40 7 3 1 11755 1 2 122.1 1.48 0.37

0 0.005 230 0 10 21 3 2 99999 1 1 1.15 0.05 0
0.244 0.3 9900 180 470 21 2 2 99998 1 2 554.4 26.32 10.08

0.3 0.4 9900 180 470 21 2 2 99998 1 2 990 47 18
0.4 0.425 9900 180 470 21 2 2 99998 1 2 247.5 11.75 4.5

1.635 1.64 11100 220 580 21 3 2 99998 1 2 55.5 2.9 1.1
1.64 1.7 11100 220 580 21 3 2 99998 1 2 666 34.8 13.2

1.7 1.8 11100 220 580 21 3 2 99998 1 2 1110 58 22
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VMT Weighting Method Website
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https://www.fhwa.dot.gov/policyinformation/knowledgecenter/vmt_training/

https://www.fhwa.dot.gov/policyinformation/knowledgecenter/vmt_training/


GIS Review of Traffic Data
• AADT – Annual Average Daily Traffic
• Ramp AADT
• Future AADT
• D Factor and K Factor
• % Peak SU and % Peak CU
• SU AADT and CU AADT
• State to state AADT
• State to state both SU AADT and CU AADT
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2017 GIS Review Feedback
• What can be improved:

• GIS review – is data reported by route show travel trends that have 
large changes or if there are large changes they are verified okay.

• % Peak SU and CU – check AADT, SU AADT and % Peak SU to make 
sure the proper ratio of number of trucks is in the peak hour that 
balances well with not to few or not to many for the day.

• FAADT – ratio the same, lower FAADT than AADT, ratio of near zero 
growth or very large growth of 300% reported.

• What is going right:
• GIS networks are looking a lot better
• AADT and Ramp AADT
• SU AADT and CU AADT
• State to state AADT 32



GIS Demonstration
Questions/Comments

Patrick Zhang, PE
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patrick.zhang@dot.gov
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