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Introduction 
In 2007, Kootenai County updated the 2007 KMPO (Kootenai Metropolitan 
Organization) Travel Demand Forecasting VISUM Model.  This 2010 update has 
improved the previous 2007 base model.  

The KMPO Model provides the existing 2010 AM and PM peak hour traffic volumes 
and is used as a base model to project future traffic forecasts for the AM and PM peak 
hour traffic in the Kootenai County-wide area. 

KMPO staff performed the 2010 model update calibration/validation with some 
guidance and assistance from PTV America, Inc., and Eco Resource Management 
System Inc.  The 2007 KMPO base model was updated to become the 2010 KMPO 
base model.  The majority of the 2007 modeling components were left as they were in 
the last update.  This documentation outlines what has been changed since the last 
2007 model update. 

Travel demand forecasting models update the existing base year model every year or 
every other year or every five years depending on the land use growth and 
transportation improvements in the modeling area.  This is because the traffic volume 
on streets and roadways change due to the changes in the land use and the 
transportation system.  

The 2010 KMPO model update is expected to revalidate the 2007 existing base year 
model to reflect the most current 2010 conditions.  In addition, since the 2007 version, 
the 2010 KMPO model application added some enhancements that were found 
necessary to improve the 2010 KMPO model and forecasting capabilities. 

Basic technical information about the 2007 KMPO VISUM model is provided in the 
“Kootenai County (KMPO) – 2007 KMPO Base Calibration Travel Demand Model 
Update Documentation.”   

This report is focused on the 2010 KMPO travel demand model update, including 
enhancements. 

In this KMPO 2010 model update, KMPO technical staff made the following changes, 
which are addressed in the fourteen sections of this report as shown below: 

1.  2010 Model Geography 

2.  2010 KMPO Model Data Sources 

3.  2010 KMPO Model Background 

4.  KMPO Model Procedures 

5.  2010 KMPO Land Use Update 

6.  2010 AM & PM Peak Hour Trip Generation Update 

7.  2010 Traffic Analysis Update (TAZ) 

8.  2010 KMPO Auto Network Enhancements 

9.  Traffic Counts 

10. AM/PM Peak Hour Trip Generation  

11. AM/PM Peak Hour Trip Distribution 

12. AM/PM Peak Hour Traffic Assignments  

13. AM/PM Peak Hour Traffic Screenline Validation 
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14. Model Limitations and Improvements 

 
More detailed technical specifications and model update descriptions are provided to 
assist the KMPO model users in their understanding of the model applications, data 
input and output, and validation results.   

Attached appendices illustrate even more technical information related to the VISUM 
model script and parameter files, and the 2010 AM/PM peak hour detailed screenline 
validation spreadsheets.  

 

 

 

1.0            2010 Model Geography  
 

 Kootenai County Area 

 County 2010 Population 138,494 

 Model Vehicle Miles Traveled (VMT) 332,273 miles, in the model network classified at 
the collector classification or higher 

 Total 2010 Occupied Dwelling Units  54,199 
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2.0            2010 KMPO Model Data Sources 
Data from many agencies are compiled and analyzed for input into the travel demand model. 
The model is used for transportation travel demand forecasting.  Ensuring that the most 
accurate, reliable and available data is used as well as having a well calibrated and validated 
model, is vitally important for accurate travel demand forecasting. KMPO uses the following 
data sources for input into the model: 

 

 A regional household survey is used to estimate current travel behavior.  KMPO’s 
most recent survey was performed in 2005 and can be found on our website 
(www.kmpo.net), listed under Maps/Data/Publications/Spokane and Kootenai 
County Regional Travel Survey 2005.  Household surveys are typically done every 
10 years 

 US Census Bureau Decennial data (every 10 years) for population, housing and 
Transportation Analysis Zones (TAZ’s) information based currently on the block 
level.  The interim years are calculated based on historical growth 

 Idaho Department of Labor for current employment data 

 Kootenai County for current housing statistics and Geographical Information 
Systems (GIS) data 

 Building Permits from local jurisdictions 

 Additional information that is not readily available is obtained from local sources 
such as: school & college enrollment, number of rooms in hotels/motels, casino’s 
parking spaces, recreation number of camping spaces, etc.) 

 Comprehensive Plans from Kootenai County and Local Jurisdictions 

 Traffic Counts 

 Real Estate Reports and other verified published professional reports for 
reasonableness checks 
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3.0            2010 KMPO Model Background  
The Kootenai Metropolitan Planning Organization (KMPO) was formed in 2003.  The first 
KMPO traditional four step travel demand model for the AM Peak Hour and the PM Peak 
Hour was developed by KMPO staff and PTV of America in 2003.   

The typical gravity demand model is called a four step model and is based upon:  Trip 
Generation, Trip Distribution, Mode Choice and Route Assignment. Mode choice is made up 
of private cars, public transit such as buses, and/or non-motorized travel. The KMPO model 
is currently a three step model, having only one mode choice which is private vehicles. This 
mode choice feature is planned to be expanded upon in the future adding other mode 
choices. 

The model was updated in 2005 by PTV of America.  

In 2007 the model was updated by HDR Inc. and recently has been updated for 2010 by 
KMPO staff with assistance from Eco Resource Management Systems Inc. and PTV of 
America. 
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4.0           KMPO Model Procedures 

  
4.1 KMPO Calculate Procedures (Step by Step) 

As shown in Figure 1, the KMPO “Calculate Procedure” (a step by step procedure) is used 
in lieu of the previous KMPO Graphic Users Interface (GUI) for output files for the AM and 
PM peak hour traffic forecasts in the Kootenai County area.  Using the Calculate 
Procedures allows partial model runs (such as only the AM Peak hour) as well as visual 
checks to see and understand how each step is performing, which can be missed when 
running a GUI behind the scenes. 

 

Figure 1        KMPO Calculate Procedures (Step by Step) 

 

 

4.2           KMPO Calculate Procedures Parameter Files 
Project directory – KMPO Project dir file.pfd (shown in Appendix 1A) is a VISUM project 
directory file, which specifies where the model runs. 

Base Version – KMPO_2010_FINAL DRAFT Base_12-3-12.ver is a 2010 Base KMPO 
VISUM Model version file in the project directory.  The base model was validated and later 
resaved in VISUM Version 12-52-09 and renamed as KMPO_2010_FINAL_Base_3-20-
13.ver.  This includes the updated 2010 land uses and 2010 existing roadway network. 

Node Link Capacity Update – UpdateNodeLinkCapTWTL.par (shown in Appendix 1B) is a 
link and node capacity update parameter file. 
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AM & PM Peak Assignment – Is included in the “KMPO-Final Calculate Procedures File 
AM_PM.par” (shown in Appendix 1C). This file combines the AM & PM peak hour model 
runs into one parameter file that feeds the trip generation, trip distribution, and trip 
assignment model run for each peak hour time period. 

AM/PM Peak Hour Trip Generation - The trip generation rates were updated using ITE trip 
generation rates. The trip generation rates are built-in to the Trip Generation assignment 
portion of the AM & PM Peak Calculate Procedures assignment.par file (mentioned 
above).  

The trip generation for household stratifications: HBW, HBR, HBO, HBS and NHB, match 
the 2005 Kootenai County Travel Survey trips (trips grown from 2005 to 2010). 

 

4.3            KMPO Final Model Version Output File 
Final Version – “KMPO_2010_FINAL_Base_3-20-13” is a final 2010 Base KMPO VISUM 
Model version file saved in the project directory after the completed AM/PM Peak Hour 
Model runs. 

 

4.4            KMPO Calculate Procedures Model Run Comments 
After the completed final model run, the Calculate Procedures comment area displays 
comments shows whether the model executed properly with success along with; start 
time, end time, duration, and any comments showing changes found or errors 
encountered.  The final base model ran correctly with no errors or comments as shown in 
Figure 2 below:  

 

Figure 2        KMPO Calculate Procedures Model Run Comments 

 

4.5             KMPO Python Scripting 
The python model script file was omitted from this update since it was created to run the 
GUI, which was eliminated.   



                   

12 
 

 

4.6             KMPO Trip Generation Adjustment 
The trip generation adjustment that was made to the 2007 model update was also 
eliminated.  The adjustment was another methodology used to adjust the number of trips 
in the model.  It was determined that it was unnecessary in the current model update.  
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5.0 2010 KMPO Land Use Update 
After reviewing the statistical data reporting of the Idaho Department of Labor (DOL) and the 
2007 KMPO AM and PM peak hour trip generation rates in Table 1 and Table 2 (page 5) of the 
“Kootenai County (KMPO) 2007 KMPO Base Calibration Travel Demand Model Update 
Documentation,” KMPO decided to re-classify the land use categories to more closely match 
the way that the Idaho DOL reports the employment data. This allows KMPO to more easily 
match up to the Idaho DOL labor statistics for comparisons.  One difference noted is that the 
Idaho DOL reports a few unanticipated employees under government workers.  This is noted 
under the land use documentation binder, “2010 Model Update Documentation”.  The trip 
generation rates remained the same, just moved to a different classification.  The 
classifications that incurred changes are noted in 5.1 & 5.2 below: 

Land use data are important inputs to travel demand forecasting models because land uses 
generate travel activities and demands.  To make accurate travel demand forecasts, modelers 
should strive to verify the accuracies of land use data in the traffic analysis zones (TAZ).  
KMPO staff took several rounds of land use reviews and verifications with local jurisdictions to 
ensure no errors exist in the land use data by TAZ.   

 

5.1 Land Use Classification Changes 
In the previous 2007 KMPO model, sixteen land use categories were made based on NAICS 
codes. In the 2010 KMPO land use update, all of the previous land use classifications 1 
through 6 remained the same.  Some abbreviations were changed or added to simplify the 
coding in the model attributes.  Land use categories were modified as outlined in 2.0 through 
2.9, for a total of twenty three land use categories as shown in the following land use 
classifications were modified, added or changed from the last 2007 update: 
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Figure 3        KMPO Land Use Classifications 
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   KMPO Land Use Updated Classifications (Continued) 
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5.2 2010 Land Use Summary 
After KMPO staff updated the 2010 land use by TAZ, a control total check was made to 
ensure that the primary residential dwelling units match the local US Decennial census data.  
Table 1 shows the total 2010 land use data.   

As shown in Table 1, the 2010 household number should be less than the sum of SFDU + 
MFDU + OUTER SFDU, which is 30,967 + 8127 + 15,105 = 54,199 total occupied dwelling 
units countywide. The 2010 US Decennial Census reported a total of 63,177 total housing 
units with an overall vacancy rate of 14.2%. The following is a summary of the land uses 
and totals obtained from the 2010 US Decennial Census, the Idaho Department of Labor 
and other sources manually obtained by KMPO staff through email correspondence, phone 
calls or the internet: 

Table 1:  2010 KMPO Land Use Data Summary  

Land Use Type 
Total Units in 
KMPO Area

Units of 
Measurement 

LU1: SFDU (Single Family Dwelling Units) 30,967 Dwelling Units 

LU2: MFDU (Multi-Family Dwelling Units) 8,127 Dwelling Units 

LU3: Retail 7,559 Employees 

LU4: Commercial (FIRES) 2.889 Employees 

LU5: Industrial 5,392 Employees 

LU6: Schools 23,232 Students 

LU7: Accommodations 2,900 Rooms 

LU8: Arts, Entertainment &Recreation 19,266 Spaces 

LU9: Reserved for Outer Zone SFDU 

 
15105 Dwelling Units 

LU10: Post Secondary Schools 11,833 Students 

LU11: Agriculture 783,898 Acres 

LU12: Waterfront Units Not Used Dwelling Units 

U13: Publicly owned lands 301,783 Acres 

LU14: Transportation & Warehousing 925 Employees 

LU15: Medical 7,907 Employees 

LU16: Government 2,824 Employees 
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Land Uses Added to correlate closer to the Idaho Department of Labor 
statistics reporting: 
 
LU 17:  Administration & Support                                3,346 Employees 
LU 18:  Professional, Science & Technology               2,210 Employees 
LU19:  Educational Services                                        3,804 Employees 
LU 20:  Other Services                                                 1,187 Employees 
LU 21:  Information                                                         714 Employees 
LU 22:  Utilities & Construction                                    3,844 Employees 
LU 23:  Food Services                                                  4,228 Employees 
 
Note: FIRES stands for Finance, Insurance, Real Estate and Services 
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6.0 2010 AM & PM Peak Hour Trip Generation Rate 
Update 

Table 2 shows the AM peak hour trip generation rates, based on ITE trip generation rates, 
which are applied in the “calculate procedures” parameter file under the 2010 KMPO AM 
Peak Hour Model Run. 

Table 3 shows the PM peak hour trip generation rates, based on ITE trip generation rates, 
which are applied in the “calculate procedures” parameter file under the 2010 KMPO PM 
Peak Hour Model Run.  
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Table 2:  Updated AM Peak Hour Trip Rates in 2010 KMPO AM Model  

 
LU ATT HW-O HW-D WH-O WH-D HR-O HR-D RH-O RH-D HO-O HO-D OH-O OH-D HS-O HS-D SH-O SH-D NHB-O NHB-D Total-O Total-D TOT O+D

1 SFDU  0.21945 0 0 0.02376 0.03534 0 0 0.01368 0.1425 0 0 0.1062 0.16074 0 0 0.036 0.01197 0.00036 0.57 0.18 0.75

2 MFDU  0.143451 0 0 0.0115368 0.0231012 0 0 0.0066424 0.089424 0 0 0.051566 0.11178 0 0 0.01748 0.0048438 0.0001748 0.3726 0.0874 0.46

3 RETAIL 0 0.11742 0.026574 0 0 0.11742 0.048719 0 0 0 0 0 0 0 0 0 0.367607 0.35226 0.4429 0.5871 1.03

4 FIRES  0 0.14014 0.004784 0 0.00598 0.024024 0 0 0 0.12012 0.0598 0 0 0 0 0 0.049036 0.116116 0.1196 0.4004 0.52

5 INDUST  0 0.153 0.006 0 0 0 0 0 0 0.102 0.024 0 0 0 0 0 0.03 0.085 0.06 0.34 0.4

6 SCH 0 0.022848 0.002688 0 0 0 0 0 0 0 0 0 0 0.262752 0.0672 0 0.064512 0 0.1344 0.2856 0.42

7 ACCOM 0.0144 0.0162 0.0144 0 0 0 0 0 0 0.0486 0.0432 0 0 0 0 0 0.216 0.0972 0.288 0.162 0.45

8 AER  0 0.055125 0.00105 0 0 0 0 0 0 0.063 0.034125 0 0 0 0 0 0.017325 0.039375 0.0525 0.1575 0.21

9 OSFDU  0.138908 0 0 0.0104544 0.0223696 0 0 0.0060192 0.0902 0 0 0.046728 0.1017456 0 0 0.01584 0.0075768 0.0001584 0.3608 0.0792 0.44

10 PSS  0 0.00984 0.000432 0 0 0 0 0 0 0 0 0 0 0.08856 0.0108 0 0.010368 0 0.0216 0.0984 0.12

11 AGRI  0 0.001575 0.000075 0 0 0 0 0 0 0.000875 0.0006 0 0 0 0 0 0.000825 0.00105 0.0015 0.0035 0.005

12 Not Used 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13 POL  0 0.0001995 0.0000215 0 0 0 0 0 0 0.000171 0.000301 0 0 0 0 0 0.0001075 0.0001995 0.00043 0.00057 0.001

14 TRNWH  0 0.1862 0.0228 0 0 0 0 0 0 0.1596 0.0912 0 0 0 0 0 0.114 0.1862 0.228 0.532 0.76

15 MED  0 0.1575 0.045 0 0 0 0 0 0 0.135 0.27 0 0 0 0 0 0.135 0.1575 0.45 0.45 0.9

16 GOVT  0 0.18788 0.00366 0 0 0 0 0 0 0.16104 0.04758 0 0 0 0 0 0.02196 0.18788 0.0732 0.5368 0.61

17 ASWMR  0 0.14469 0.004664 0 0.00583 0.02067 0 0 0 0.12402 0.0583 0 0 0 0 0 0.047806 0.12402 0.1166 0.4134 0.53

18 PSTMC  0 0.14469 0.004664 0 0.00583 0.02067 0 0 0 0.12402 0.0583 0 0 0 0 0 0.047806 0.12402 0.1166 0.4134 0.53

19 EDUSRV  0 0.14469 0.004664 0 0.00583 0.02067 0 0 0 0.12402 0.0583 0 0 0 0 0 0.047806 0.12402 0.1166 0.4134 0.53

20 OTHER  0 0.14469 0.004664 0 0.00583 0.02067 0 0 0 0.12402 0.0583 0 0 0 0 0 0.047806 0.12402 0.1166 0.4134 0.53

21 INFO  0 0.14469 0.004664 0 0.00583 0.02067 0 0 0 0.12402 0.0583 0 0 0 0 0 0.047806 0.12402 0.1166 0.4134 0.53

22 UTLCONST  0 0.1862 0.0228 0 0 0 0 0 0 0.1596 0.0912 0 0 0 0 0 0.114 0.1862 0.228 0.532 0.76

23 FS  0 0.11742 0.026574 0 0 0.11742 0.053148 0 0 0 0 0 0 0 0 0 0.363178 0.35226 0.4429 0.5871 1.03

XI‐O‐AM 0.19 0 0.08 0 0.05 0 0.03 0 0.22 0 0.1 0 0.18 0 0.06 0 0.09 0 1 0 1  
Note: Numbers rounded in table 
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Table 3:  Updated PM Peak Hour Trip Rates in 2010 KMPO PM Model  

LU ATT HW-O HW-D WH-O WH-D HR-O HR-D RH-O RH-D HO-O HO-D OH-O OH-D HS-O HS-D SH-O SH-D NHB-O NHB-D Total-O Total-D TOT O+D

1 SFDU 0.0144618 0 0 0.171399 0.053991 0 0 0.093241 0.29386 0 0 0.38051 0.001928 0 0 0.021939 0.021403 0.018511 0.385648 0.685597 1.0712456

2 MFDU 0.0075735 0 0 0.09801 0.028274 0 0 0.053317 0.15389 0 0 0.21758 0.00101 0 0 0.012937 0.011209 0.010193 0.20196 0.39204 0.594

3 RETAIL 0 0.02208 0.1196 0 0 0.15456 0.2392 0 0 0.15456 0.07176 0 0 0 0 0 0.76544 0.7728 1.196 1.104 2.3

4 FIRES 0 0.007208 0.13992 0 0 0.01802 0.06996 0 0 0.25228 0.41976 0 0 0 0 0 0.06996 0.082892 0.6996 0.3604 1.06

5 INDUST 0 0.00666 0.0407 0 0 0 0 0 0 0.08325 0.10175 0 0 0 0 0 0.06105 0.07659 0.2035 0.1665 0.37

6 SCH 0 0.0012 0.0189 0 0 0 0 0 0 0.015 0.009 0 0 0.0018 0.0315 0 0.0306 0.042 0.09 0.06 0.15

7 ACCOM 0 0.005076 0.04324 0 0 0 0 0 0 0.15228 0.14053 0 0 0 0 0 0.03243 0.096444 0.2162 0.2538 0.47

8 AER 0 0.0014208 0.015392 0 0 0 0 0 0 0.049728 0.050024 0 0 0 0 0 0.011544 0.019891 0.07696 0.07104 0.148

9 OSFDU 0.0059063 0 0 0.073125 0.02205 0 0 0.03978 0.12002 0 0 0.16234 0.000788 0 0 0.00936 0.008741 0.007898 0.1575 0.2925 0.45

10 PSS 0 0.001536 0.009072 0 0 0 0 0 0 0.0192 0.00432 0 0 0.002304 0.01512 0 0.014688 0.05376 0.0432 0.0768 0.12

11 AGRI 0 0.000015 0.0007 0 0 0 0 0 0 0.0006 0.0014 0 0 0 0 0 0.0014 0.000885 0.0035 0.0015 0.005

12 WFRT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13 POL 0 0.0000043 0.000114 0 0 0 0 0 0 0.000301 0.000399 0 0 0 0 0 0.000057 0.000125 0.00057 0.00043 0.001

14 TRNWH 0 0.00456 0.1292 0 0 0 0 0 0 0.057 0.323 0 0 0 0 0 0.1938 0.05244 0.646 0.114 0.76

15 MED 0 0.020172 0.14514 0 0 0 0 0 0 0.35301 0.43542 0 0 0 0 0 0.14514 0.131118 0.7257 0.5043 1.23

16 GOVT 0 0.003239 0.09322 0 0 0 0 0 0 0.22673 0.27966 0 0 0 0 0 0.09322 0.093931 0.4661 0.3239 0.79

17 ASWMR 0 0.003604 0.13992 0 0 0.01802 0.06996 0 0 0.25228 0.41976 0 0 0 0 0 0.06996 0.086496 0.6996 0.3604 1.06

18 PSTMC 0 0.003604 0.13992 0 0 0.01802 0.06996 0 0 0.25228 0.41976 0 0 0 0 0 0.06996 0.086496 0.6996 0.3604 1.06

19 EDUSRV 0 0.003604 0.13992 0 0 0.01802 0.06996 0 0 0.25228 0.41976 0 0 0 0 0 0.06996 0.086496 0.6996 0.3604 1.06

20 OTHER 0 0.003604 0.13992 0 0 0.01802 0.06996 0 0 0.25228 0.41976 0 0 0 0 0 0.06996 0.086496 0.6996 0.3604 1.06

21 INFO 0 0.003604 0.13992 0 0 0.01802 0.06996 0 0 0.25228 0.41976 0 0 0 0 0 0.06996 0.086496 0.6996 0.3604 1.06

22 UTLCONST 0 0.0057 0.1292 0 0 0 0 0 0 0.0798 0.323 0 0 0 0 0 0.1938 0.0285 0.646 0.114 0.76

23 FS 0 0.01104 0.1196 0 0 0.1656 0.2392 0 0 0.1656 0.07176 0 0 0 0 0 0.76544 0.76176 1.196 1.104 2.3

XI-O-PM 0.03 0 0.14 0 0.06 0 0.1 0 0.24 0 0.3 0 0 0 0.01 0 0.12 0 1 0 1

IX-D-PM 0 0.03 0 0.13 0 0.1 0 0.06 0 0.3 0 0.24 0 0 0 0.01 0 0.13 0 1 1  
Note: Numbers rounded in table 
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7.0 2010 Traffic Analysis Zone (TAZ) Update 
Another major network update to the base model are the TAZ’s and the centroid connector 
revisions.  The 2010 US Decennial Census required MPO’s to revise the TAZ boundaries 
based on certain requirements of population or employment densities and to match the block 
level. Due to this recommendation by the US Census Bureau, some TAZ’s were split, some 
were added and some were re-numbered to meet the recommended criteria.  

 

Within each TAZ are centroid connectors extending out from the center of the TAZ to a point 
on the roadway that loads trips from all of land uses within that zone onto the roadway 
network. Centroid connectors are coded in travel demand models to emulate local driveways 
for vehicle trips to access and egress the TAZ centroid. Many of the connectors were 
affected by the revision of the TAZ’s due to the 2010 US Census requirements. The 
jurisdictions reviewed the TAZ changes as well as the connectors and made changes to the 
connector locations and/or percentages where they felt it was necessary. 
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8.0 2010 KMPO Auto Network Enhancements 
Between 2007 and 2010, several roadway improvement projects were made in the KMPO 
area.  The 2010 roadway network should include these improvements to reflect what’s on the 
ground in 2010.  Updates were made to the project list by the jurisdictions and the changes 
were reflected in the base model network for any projects already existing in the year 2010. 

 

8.1 Link Types/Capacities Update 
The link capacities were updated in the network to simulate the travel patterns in the 
region.  The link types and capacity ranges are listed in Table 4 below: 

2010 Base Model Link Capacities & Ranges 
Link 
Type # 

NAME  CAPPRT  Range 

1  Rural Freeway  1800  1800‐2000 

11  Urban Interstate  2000    

25  Urban Principal Arterial I  1600  1500‐1600 

70  Urban Principal Arterial II  1500    

3  Rural Principal Arterial Type II  1400  1200‐1400 

4   Rural Principal Arterial I  1200    

47  Rural Minor Arterial I  1000  900‐1000 

69  Rural Minor Arterial 2  900    

19  Local Street  500  500 

9  Rural Local Street  500  500 

43  Rural Minor Collector I  600  600 

10  Rural Major Collector I  800  800 

45  Urban Minor Arterial II  900  900‐1600 

23  Urban Minor Arterial I  1600    

24  Urban Collector Arterials I  1000  600‐1000 

49  Urban Collector Arterials II  600    

50  Ramps  1500  1000‐1800 

51  Rural Ramps  1000    

52  Rural Highways  1800    

57  Urban Ramp I  1600    

                Table 4:   Link Type Classifications & Capacities 
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8.2 Node Types Update 
The node types were updated from the previous model versions.  These were modified to 
represent current practice in Table 5 below: 

Node 
Type Node Description 

Node Capacity Equation 
(vph) 

C = K1 + K4 * (Ent. Capacity) 

  K1 K4 

1 Shape Nodes  1.00 

2 Centroid Connector Nodes  1.00 

5 Ramp Diverge  1.00 

6 Ramp Merge -1500 1.00 

7 At-Grade Rail Crossing (UPRR 5-7 Trains/Day)  1.00 

8 At-Grade Rail Crossing (BNSF – up to 70 Trains/Day)  1.00 

10 All – Way Stop  0.45-0.60 

11 Partial Stop Control (Two Way Stop)  0.45-0.70 

12 Yield Control  0.50-0.60 

13 Uncontrolled Intersections  0.45-0.70 

20 Signalized Intersections  0.45-0.70 

22 Pedestrian Only Signal or Mid-Block Crosswalk with 
large volume 

 - 

99 Future Intersections  1.00 

Table 5:   Node Type Classifications & Capacity Factors 

 

Note:  K 4 factor variances listed for the node types above are calculated and are dependent 
upon the incoming and outgoing link capacities within the intersection (see 8.4 below).  The 
factors are calculated internally within the “Calculate Procedures” for links and nodes. 
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8.3 Node Control Types 

Control 
Type 

 

Description 

0 Unknown 

1 Uncontrolled 

2 2 Way  Stop 

3 Signalized 

4 All Way Stop 

   Table 6:   KMPO Node Control Types 

 

8.4 Node Capacities 
Using capacities at all nodes is one of VISUM’s three options to model delays based upon 
traffic congestion at the intersections.  This feature has been incorporated into the KMPO 
model so that delays at these critical points on the network can be modeled to reflect the 
impacts upon traffic flow patterns.   

For this model, VISUM calculates preliminary node capacities using the following node 
equation: 

Cap. = K1 + K4(Ent.  Cap) 

where:  

Cap.   = Intersection capacity 

K1   = Capacity Constant added or subtracted in computation 

K4  =  Capacity Factor multiplied by sum of entering link capacities 

Entr. Cap. =  Sum of entering Capacities from all links entering the node 

 

Node capacities for this model use the K1 and K4 constants.  K4 was used to simulate the 
effect that a green time-to-cycle length (G/C) ratio has at an intersection.   

Table 5 lists the capacity constraints for the VISUM node capacity equations.  The 
capacities work with the node coefficients to compute the delay at each intersection 
depending on the volume of entering traffic.  When adding or editing nodes it is important 
that the K1 and K4 constants be properly modified, for this reason, the calculation was built 
into the calculate procedures parameter file and is automatically updated at the beginning 
of each model run. 
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8.5 Network Link/Node Delay Function Calibration 
The link and node delay functions use the BPR function in this update as recommended 
by the ERMSI. 

 

Figure 4:  Link Volume-Delay Functions 

 

Intersection node delay functions were revised, as shown in Figure 5 below, for the 
arterial and local street traffic turning volumes.   

 

Figure 5:  Node Volume-Delay Functions  
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8.6 2010 External Trip Update 
In the 2010 KMPO model, the trips coming from and to external areas are not based on 
the land use data for trip generation but instead are based on the existing 2010 directional 
traffic counts at the external stations.  Fourteen external stations (TAZ 576 – TAZ 591) 
were used in the 2010 KMPO model to conceptually represent external TAZs.   

Table 6 lists all of AM and PM peak hour directional traffic count data at each of the 
external TAZs. Note X-I stands for “from External to Internal” and vice versa. 

Table 7 and Table 8 respectively list the 2010 AM and PM peak hour external-external 
through trips, which were also extracted from the external traffic counts and adjusted 
using the VISUM T-Flow Fuzzy method as input to the 2010 KMPO model.   (The VISUM 
T-Flow Fuzzy process adjusts the demand matrices to better match the actual traffic 
counts). 

 

8.7 2010 Link Traffic Count Update 
The 2010 AM and PM peak hour traffic counts were coded by KMPO staff in the KMPO 
model for the purpose of model validation.  Regression analyses can be directly 
performed by using the model volumes to compare with the peak hour traffic counts. 

Counts for other time periods were also coded by KMPO staff, such as: AM Peak Period 
(6 AM – 9 AM), Mid-day Period (9 AM – 3 PM), PM Peak Period (3 PM – 6 PM), Night 
Period (6 PM – 6 AM), and 24-Hour Daily Period (6 AM – 6 AM), which will be used to 
verify the daily volume forecasts. 
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8.8 Model’s External Traffic Analysis Zone (TAZ) Update 
The external stations exist at the model borders and are used to simulate traffic entering and exiting the travel demand model.  
Actual traffic counts were used at each external TAZ station and then adjusted using the VISUM T-Flow Fuzzy process to 
correct the internal model matrices to match the counts.  A travel demand model uses matrices to calculate the trip generation 
and distribution from a trip origin to a trip destination.  Table 6 shows the adjusted counts at the  external to internal (X-I) and 
internal and external (I-X) count locations for both the AM PK Hr and PM PK Hr time frames.  Tables 8 & 9 respectively show 
the internal matrices that correspond to the external to external TAZ’s (travel beginning at one external TAZ and exiting at the 
other external TAZ location). 
 

TAZ 
# Location       XI-O-AM IX-D-AM XI-O-PM IX-D-PM 
576 State Hwy. 41 - N. County Line   61 99 169 244
577 US 95 - N. County Line   216 206 349 426
578 Bayview Road - N. County Line   13 11 25 19
580 E. Canyon Road - E. County Line   3 4 9 5
581 I-90 - E. County Line     179 182 327 343
582 Future       0 0 0 0
583 State Hwy. 3 - S. County Line   41 72 86 41
584 Heyburn Rd. - S. County Line   12 7 10 15
585 US 95 - S. County Line   81 199 316 237
586 W. Worley West Rd. - W. County Line 1 2 1 1
587 State Hwy. 58 (E. Hoxie Rd.) - W. County Line 42 42 105 160
588 W. Riverview Drive - W. County Line 61 87 25 56
589 I-90 - W. County Line     1115 2073 2166 1684
590 Seltice Way - W. County Line   378 388 478 458
591 State Hwy. 53 (Trent Ave.) - W. County Line 144 353 497 279

TOTALS 2347 3725 4563 3968

Table 7:  2010 AM/PM Peak Hour Counts (Adjusted using T-Flow Fuzzy method) at External TAZs 
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Table 8:  2010 AM Peak Hour External-External Through Traffic Volumes 

 
 

2010 AM Peak Hour External‐External Through Traffic Volumes 

TAZ 
No.  Name  576  577 578 580 581 582 583 584  585 586 587 588 589 590 591

576 
State Hwy 41 ‐ North 
County Line  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.0  0.00  0.00  0.00  0.82  0.00  0.13  134.32

577 
US 95 ‐ North County 
Line  0.00  0.00  0.00  9.17  63.35  0.00  0.10  0.0  3.72  0.00  0.87  0.00  0.00  0.0  0.00

578 
Bayview Rd. ‐ North 
County Line  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.0  0.00  0.00  0.00  0.00  0.00  0.0  0.00

580 
East Canyon Rd. ‐ East 
County Line  0.00  0.07  0.00  0.00  0.00  0.00  0.00  0.0  0.00  0.00  0.00  0.00  0.81  0.0  0.00

581  I‐90 East County Line  0.00  0.34  0.00  0.00  0.00  0.00  0.02  0.0  0.00  0.00  0.00  0.00  71.84  0.0  0.00

582  FUTURE (Not Used)  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.0  0.00  0.00  0.00  0.00  0.00  0.0  0.00

583 
State Hwy 3 ‐ South 
County Line  0.00  0.08  0.00  0.40  2.51  0.00  0.00  0.0  0.00  0.00  0.00  0.00  5.00  0.0  0.00

584 
Heyburn Rd. ‐ South 
County Line  0.00  0.04  0.00  0.00  0.00  0.00  0.00  0.0  0.00  0.00  0.02  0.00  0.00  0.0  0.00

585 
US 95 ‐ South County 
Line  0.00  60.68  0.00  0.00  4.52  0.00  0.00  0.00  0.00  0.00  19.57  0.49  1.75  0.0  0.00

586 
 Worley West Road ‐ 
West County Line  0.00  1.08  0.00  0.00  0.00  0.00  0.00  0.01  0.00  0.00  0.00  0.00  0.00  0.0  0.00

587 

State Hwy 58 (East 
Hoxie Rd.) West 
County Line  0.00  24.06  0.00  0.00  0.00  0.00  0.00  0.0  33.08  0.00  0.00  0.21  0.00  0.0  0.00

588 
West Riverview Drive ‐ 
West County Line  0.00  3.02  0.00  0.02  0.14  0.00  0.00  0.0  0.01  0.00  0.00  0.00  0.00  0.0  0.00

589  I‐90 West County Line  0.00  0.00  0.00  0.30  26.76  0.00  0.00  0.0  0.21  0.00  0.00  0.00  0.01  0.0  0.00

590 
Seltice Way ‐ West 
County Line  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.0  0.00  0.00  0.00  0.00  0.00  0.0  0.00

591 

State Hwy 53 (Trent 
Ave.) West County 
Line  30.18  0.00  0.00  0.00  0.00  0.00  0.00  0.0  0.00  0.00  0.00  0.00  0.00  0.0  0.00
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 2010 PM Peak Hour External‐External Through Traffic Volumes 

TAZ 
No.  Name  576  577  578  580  581  582  583  584  585  586  587  588  589  590  591

576 
State Hwy 41 ‐ North 
County Line  0.00  0.00  0.00  0.07  0.09  0.00  0.06  0.04  0.07  0.03  0.08  0.17  0.10  0.16  0.70

577 
US 95 ‐ North County 
Line  0.00  0.00  0.00  0.90  1.28  0.00  0.15  0.49  0.43  0.34  0.30  0.13  0.49  0.01  0.03

578 
Bayview Rd. ‐ North 
County Line  0.00  0.00  0.00  0.18  0.02  0.00  0.15  0.10  0.17  0.07  0.20  0.13  0.00  0.00  0.01

580 
East Canyon Rd. ‐ East 
County Line  0.08  0.41  0.11  0.00  0.00  0.00  0.41  0.00  0.00  0.00  0.00  0.16  1.77  0.32  0.25

581  I‐90 East County Line  0.10  0.63  0.01  0.00  0.00  0.00  0.14  0.02  0.21  0.00  0.12  0.06  67.71  0.30  0.26

582  FUTURE (Not Used)  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00

583 
State Hwy 3 ‐ South 
County Line  0.04  0.07  0.06  0.25  0.13  0.00  0.00  0.00  0.00  0.00  0.00  0.01  7.67  0.03  0.03

584 
Heyburn Rd. ‐ South 
County Line  0.10  0.46  0.12  0.00  0.28  0.00  0.00  0.00  0.00  0.52  0.43  0.01  0.32  0.03  0.02

585 
US 95 ‐ South County 
Line  0.34  0.93  0.40  0.00  0.75  0.00  0.00  0.00  0.00  0.00  0.29  0.00  7.22  0.04  0.04

586 
 Worley West Road ‐ 
West County Line  0.06  0.28  0.07  0.00  0.00  0.00  0.00  0.47  0.00  0.00  0.00  0.00  0.00  0.00  0.00

587 

State Hwy 58 (East 
Hoxie Rd.) West County 
Line  0.37  0.33  0.43  0.00  0.00  0.00  0.00  0.77  0.13  0.00  0.00  0.00  0.21  0.01  0.02

588 
West Riverview Drive ‐ 
West County Line  0.14  0.00  0.00  0.11  0.06  0.00  0.01  0.12  0.04  0.00  0.00  0.00  0.00  0.00  0.01

589  I‐90 West County Line  0.42  0.62  0.01  0.79  67.66  0.00  9.07  1.03  22.53  0.10  0.00  0.00  0.00  0.00  0.00

590 
Seltice Way ‐ West 
County Line  1.05  0.02  0.01  0.16  0.21  0.00  0.03  0.14  0.12  0.00  0.08  0.00  0.00  0.00  0.00

591 
State Hwy 53 (Trent 
Ave.) West County Line  1.16  0.02  0.01  0.08  0.14  0.00  0.02  0.00  0.04  0.00  0.03  0.01  0.00  0.00  0.00

Table 9:  2010 PM Peak Hour External-External Through Traffic Volumes 
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9.0 Traffic Counts 
Existing 2007 and 2008 traffic counts were grown up to the update year of 2010 to 
be used for the 2010 KMPO base model validation. The existing traffic count data 
had previously been collected during normal travel patterns, taken in 15 minutes 
increments, 24 hours a day, for a five day period (Monday through Friday), in the 
spring and/or fall of the years 2007 or 2008.  

Traffic counts are checked for errors and consistency to ensure they are accurate.  
Traffic counts taken exclude: weekends, holidays, vacation days, and construction.  
Three out of the five days of data are then averaged for each of the following 
model periods: AM period (6 AM – 9AM), AM peak hour (7 -8 AM), Midday (9 AM – 
3 PM), PM period (3 PM – 6 PM), PM Peak hour (5 PM – 6 PM) and the Nighttime 
period (6 pm – 6 am), as previously mentioned in chapter 8.4.  Any suspect counts 
(example: tube malfunctioned) during that time period are excluded and another 
day will be used to calculate the average. The AM Peak Hour, PM Peak Hour, AM 
Period and PM Period actual traffic counts are used to validate the modeled traffic 
volumes and are discussed later in the “Screenline Validation” section of this 
documentation.  

A traffic count analysis was also performed using the Idaho Transportation 
Department’s (ITD) Automatic Traffic Recorder (ATR) data analysis, over the last 
20 year period from 1990 to 2010.  During the five year period from 2005 to 2010, 
the analysis showed an average growth rate of 2.34% per year and the more 
recent analysis between the years 2008 to 2010 showed an average growth rate of 
1.06% per year.  While the ATR count data reflects the mainline regional traffic 
growth, it may not accurately reflect local roadway network growth.  An estimated 
2% per year was used, as a fair and reasonable compromise to grow the existing 
2007/2008 traffic counts to 2010. 
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10.0   AM/PM Peak Hour Trip Generation 
The KMPO VISUM model trip generation is categorized by four primary trip 
purposes. After the AM and PM peak hour trip generation model is run, the total 
KMPO region-wide trip productions and attractions are summarized to compare 
with the expanded travel survey samples reported in the “Spokane and Kootenai 
County Regional Travel Survey Final Report.”  

 NuStats was contacted during this model update to separate out the actual AM Pk 
Hr, PM Pk Hr and School trip percentages from the 2005 travel survey that was 
done. Previously, the survey report excluded this specific peak hour information 
and was estimated in the prior 2007 model update. The calculated 2010 trip 
generation rates were then checked against the 2005 Kootenai County/Spokane 
County travel survey results for both the AM and PM Peak Hour time frames. 

 

10.1 AM Peak Hour Trip Generation Validation 
Table 10 lists the 2010 AM peak hour trip generation model percentages results 
compared with the actual AM peak hour (7 AM – 8 AM) trips as reported by 
NuStats.   

The AM peak hour model results show reasonable comparison with the survey 
results as the percentage of modeled vehicle trips that exclude the external 
inbound, outbound, and through trips.  The 2005 Kootenai County/Spokane 
Travel survey percentages were used to calculate the trip generation rates in the 
model.   

TRIP PURPOSE 

AM‐PK HR % of 
Trips Modeled 

2010 Base Model 

AM  PK HR of 
2005 Trips 
Reported by 
NuStats 

Home Based Work  24.1%  25.2% 

Home Based Retail  5.1%  5.3% 

Home Based Other  29.3%  28.2% 

Non‐Home Based  21.8%  20.7% 

School – not 
included in other 
trip purposes  19.7%  20.6% 

Total       100%  100% 
Table 10:  2010 AM Peak Hour Trip Generation Validation Results 
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10.2  PM Peak Hour Trip Generation Validation 
Table 11 lists the 2010 PM peak hour trip generation model percentages results 
compared with the actual PM peak hour (5 PM – 6 PM) trips as reported by 
NuStats.   

The PM peak hour model results show reasonable comparison with the survey 
results as the modeled vehicle trips that exclude the external inbound, outbound 
and through trips.  The 2005 Kootenai County/Spokane Travel survey 
percentages were used to calculate the trip generation in the model.  The trip 
generation rates were then checked against the 2005 Kootenai County/Spokane 
County travel survey results.   

 

TRIP PURPOSE 

PM‐PK HR % of 
Trips Modeled 
2010 Base Model 

PM  PK HR of 2005 
Trips Reported by 
NuStats 

Home Based Work  13.4%  13.4% 

Home Based Retail  10.8%  10.6% 

Home Based Other  47.6%  48.1% 

Non‐Home Based  26.5%  26.2% 

Schools ‐ not 
included in other 
trip purposes  1.7%  1.7% 

Total       100%  100% 
Table 11:  2010 PM Peak Hour Trip Generation Validation Results 
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11.0    AM/PM Peak Hour Trip Distribution 
The KMPO VISUM model trip distributions by four primary trip purposes are based 
on Gravity Model functions.  The a, b, and c parameters in the Gravity Model 
functions are re-calibrated in the 2010 KMPO model to fit the trip length distribution 
patterns in terms of frequencies and average travel times reported in the “Spokane 
and Kootenai County Regional Travel Survey Final Report.”  

 

11.1 AM Peak Hour Gravity Model Parameters 
Figure 6 displays the AM PK HR home-based work gravity model function 
parameters and other trip distribution characteristics, such as: direction of the trip 
distribution balance to production; doubly constrained balancing by Multi 
procedure; multi-parameters with maximum number of iterations being 10 and 
quality factor being 3. 

 

 

           Figure 6:  AM PK HR Home-Based Work Gravity Model Functions  
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Figure 7 below, displays the AM PK HR Home-Based Retail gravity model 
function parameters and other trip distribution characteristics discussed above. 

 

 

              Figure 7:  AM PK HR Home-Based Retail Gravity Model Functions  

 
Figure 8 below, displays the AM Home-Based Other gravity model function 
parameters and other trip distribution characteristics. 
 

 

     Figure 8:  AM PK HR Home-Based Other Gravity Model Functions  
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Figure 9 below, displays the AM PK HR Non-Home-Based gravity model 
function parameters and other trip distribution characteristics. 

 

 

                        Figure 9:  AM PK HR Non-Home-Based Gravity Model Functions  

 
Figure 10 below, displays the AM PK HR Home-Based School gravity model 
function parameters and other trip distribution characteristics. 

 

         
 

Figure 10: AM PK HR Home-Based School Gravity Model Functions  
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The trip distribution utility parameters are summarized in Table 12 below: 

          

Trip Purpose 

Trip Distribution 
Parameter 

a b c 

HB-Work -0.1 1.7 5 
HB-Retail 0 2.7 0 
HB-Other 0 2.7 0 

Non-Home Based 0 2.8 0 
HB-School 0 2.7 0 

              Table 12:  Trip Distribution Utility Parameters AM PK HR  

 

 

11.2 PM Peak Hour Gravity Model Parameters 
Figure 11 displays the PM PK HR home-based work gravity model function 
parameters and other trip distribution characteristics, such as: direction of the 
trip distribution balance to production; doubly constrained balancing by Multi 
procedure; multi-parameters with maximum number of iterations being 10 and 
quality factor being 3. 

 

 

    

       Figure 11:  PM PK HR Home-Based Work Gravity Model Functions  
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Figure 12 displays the PM PK HR Home-Based Retail gravity model function 
parameters and other trip distribution characteristics discussed above. 

              

           Figure 12:  PM PK HR Home-Based Retail Gravity Model Functions  

 
 
 

Figure 13 displays the PM PK HR Home-Based Other gravity model function 
parameters and other trip distribution characteristics. 

                 

          Figure 13:  PM PK HR Home-Based Other Gravity Model Functions  

 
 

Figure 14 displays the PM PK HR Non-Home-Based gravity model function 
parameters and other trip distribution characteristics. 
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        Figure 14:  PM PK HR Non-Home-Based Gravity Model Functions  

 
Figure 15 displays the PM PK HR Home-Based School gravity model function 
parameters and other trip distribution characteristics discussed above. 
 

         

   Figure 15:  PM PK HR Home-Based School Gravity Model Functions  
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The trip distribution utility parameters are summarized in Table 13 below: 

        Trip Purpose 

Trip Distribution 
Parameter 

a b c 

HB-Work -0.1 1.4 5 

HB-Retail 0 2.4 0 

HB-Other 0 2.4 0 

Non-Home Based 0 2.5 0 

HB-School 0 2.4 0 

    Table 13:  Trip Distribution Utility Parameters PM PK HR 

 

11.3 Gravity Model Calibration/Validation Results 
 

A random sampling of travel times from one traffic analysis zone (TAZ) to  

 

another were extracted from the model using flow bundles.  The same path 
was input into google map to estimate actual travel times during the AM PK 
hour and PM PK hours.  

As shown in Table 14 and 15, the average model travel time roughly matches 
the average survey travel time for overall KMPO region-wide, despite some 
average travel time variations.  

Table 14:  2010 AM Peak Hour Average Travel Time (Minutes) – 2010 Base 
Model Vs. Google Estimated Travel Times (In Current Traffic when available) 

O 
Zone 

D 
Zone 

From 
Place  To Place Length T0  TCur  Google TT 

Difference 

401 20 Cabelas Rathdrum  11.98mi 14min 16min 18min 2min 

402 10 Cabelas Silverwood Vic. 22.02mi 25min 37min 37min 0min 

424 10 KMPO Silverwood Vic. 19.98mi 23min 27min 27min 0min 

589 161 
State 
Line 

Kootenai 
Medical Center 13.05mi 12min 14min 13min 1min 

589 581 
State 
Line 

Kootenai East 
Border 43.88mi 37min 39min 40min 0min 

589 204 
State 
Line E/O Worley 45.03mi 43min 48min 46min 2min 

204 12 
E/O 

Worley Athol  50.10mi 52min 61min 57min 4min 

400 424 
Hauser 
Lake 

Downtown 
CDA 16.07mi 17min 24min 23min 1min 

Legend: TT= Travel Time,  O Zone = OriginZone,   D Zone = Destination Zone,  T0= Free                                
flow TT, TCur (Congested TT). 
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Table 15:  2010 PM Peak Hour Average Travel Time (Minutes) – 2010 Base 
Model Vs. Google Estimated Travel Times (In Current Traffic when available) 

O 
Zone 

D 
Zone 

From 
Place  To Place Length T0  TCur  

Google 
TT 

Difference 

401 20 Cabelas Rathdrum  11.98mi 15min 17min 19min 2min 

402 10 Cabelas Silverwood Vic. 22.02mi 25min 37min 40min 3min 

424 10 KMPO Silverwood Vic. 19.98mi 23min 29min 31min 2min 

589 161 
State 
Line 

Kootenai 
Medical Center 13.05mi 12min 16min 15min 1min 

589 581 
State 
Line 

Kootenai East 
Border 43.88mi 37min 41min 40min 1min 

589 204 
State 
Line E/O Worley 45.03mi 43min 52min 48min 3min 

204 12 
E/O 

Worley Athol  50.10mi 52min 65min 62min 3min 

400 424 
Hauser 
Lake 

Downtown 
CDA 16.07mi 17min 24min 26min 2min 

Legend: TT= Travel Time,  O Zone = OriginZone,   D Zone = Destination Zone,  T0= Free                                
flow TT, TCur (Congested TT). 

 

 

Figure 16 :  Model Flow Bundle to Calculate Travel Time 

 

The model flow bundle path to calculate the congested average travel time 
(tCur) from one TAZ zone to another. 
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12.0    AM/PM Peak Hour Traffic Assignments 
The 2010 AM peak hour KMPO Model traffic assignments are displayed in Figure 
17 and the 2010 PM peak hour KMPO Model traffic assignments are displayed in 
Figure 18.   

The traffic assignment figures, provide a snapshot of directional traffic volumes for 
the AM and PM peak hour in the urbanized KMPO area.   

Since the directional traffic forecasts need to be evaluated for statistical accuracy 
and confidence, screenline validation analysis is performed for both AM and PM 
peak hour conditions.  Appendix 1D and Appendix 1E show the 2010 KMPO Model 
AM/PM peak hour screenline spreadsheets, respectively. 
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13.0    AM/PM Peak Hour Traffic Screenline              
Validation 

As shown in the following Figure 19 and Figure 20, twenty-eight screenlines 
are drawn to display ratios of the 2010 KMPO model AM and PM peak hour 
traffic modeled volumes over their corresponding traffic counts.  Table 16 
below, shows a summary of the screenline results.  

 Table 16:  2010 KMPO Model AM/PM Peak Hour Screenline Summary Results 

Screenline Location and  No. 
AM Peak Hour 
Model/Count 
Ratio 

PM Peak Hour 
Model/Count 
Ratio 

Spokane River Crossing Screenline #1 1.51 1.21 

Seltice Screenline #2 1.15 1.32 

Harrison Avenue Screenline  # 3 0.98 0.85 

Appleway Ave/Best Screenline #4 1.20 1.06 

Seltice/Mullan Rd/Kathleen Screenline #5 1.03 0.98 

Poleline Rd Screenline #6 0.98 1.05 

Prairie Rd. Screenline #7 1.14 1.11 

Hayden Avenue Screenline #8 1.04 0.96 

Lancaster Rd. Screenline #9 1.20 1.10 

SH 53 – US 95 Screenline #10 0.81 0.72 

Twin Lakes to National Forest Screenline #11 1.25 1.00 

US 95 to SH 3 South Screenline #12 1.07 1.04 

SH 95 to LaTour Creek Rd Screenline #13 1.91 1.77 

Spirit Lake Pend’O Reille Screenline #14 1.13 1.06 

Pleasant View Rd Screenline #15 1.24 1.24 

McGuire Rd. Screenline #16 1.35 1.22 

Chase Rd. Screenline #17 1.28 1.14 

Spokane St. Screenline #18 1.07 0.93 

Idaho St. Screenline #19 1.04 0.94 

Greensferry Rd. Screenline #20 1.03 0.95 

SH 41 Screenline #21 0.88 0.95 

Huetter Rd. Screenline #22 0.99 1.01 

Ramsey Rd. Screenline #23 0.95 0.90 
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US 95 Screenline #24 1.20 0.94 

West Side KMPO Screenline #25 1.31 1.25 

East Side KMPO Screenline #26 1.07 1.00 

Government Way Screenline #27 1.19 0.96 

I-90 Ramps Screenline #28 1.02 1.04 

Overall Avg. Screenline 1.14 1.06 
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13.1 Allowable Deviation Standards 
 

The closer the model/count ratios by screenlines approach 1.00, the better 
matches the screenline traffic volumes are compared with the traffic counts.  
The Federal Highway Administration (FHWA) developed a maximum allowable 
screenline validation error range and formula as shown below: 

% Allowable Deviation per TMIP FHA 

For volumes less than 100,000: 
Tol (%) = 1/100 * [(-0.00005*(V)^3 + 0.013*(V)^2-1.1822*(V)+65.465)] 
For over 100,000: 
Tol (%) = 2.1783*(V)^-0.4784 
Where V is volume in thousands 
 

By using the formula, the screenlines can be evaluated to see if they meet the 
percent allowable deviation ranges.  Figure 21 and Figure 22 display the 
screenline validations against FHWA Maximum Allowable Error Range 
(Source: Figure 7-2 Maximum Desirable Deviation in Total Screenline Volumes 
in the Model Validation and Reasonableness Checking Manual published by 
FHWA Travel Model Improvement Program). 

By the FHWA standards, the 2010 KMPO Model is validated for both AM peak 
hour and PM peak hour, and can be used to build future year travel demand 
models in KMPO areas. 
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Figure 17: 2010 KMPO VISUM Model AM Peak Hour Traffic Assignment Results 
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Figure 18:  2010 KMPO VISUM Model PM Peak Hour Traffic Assignment Results 
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Figure 19 :  2010 KMPO VISUM Model AM Peak Hour Traffic Forecast Screenline Results 
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Figure 20:  2010 KMPO VISUM Model PM Peak Hour Traffic Forecast Screenline Results
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Figure 21:  2010 KMPO Model AM Peak Hour Screenline Error Range 

Tolerances
Regression
Target value

NumObs 513
AvgObs 353
%RMSE 39
% In 85
R2 0.87
Slope 0.97
YInt 14.89
MeanRelError% 26

Assignment analysis, Network: KMPO_2010_FINAL DRAFT Base_PM PK RUN 12-10-12

M
od

el
 a

ttr
ib

ut
e 

(P
M

_P
K

_H
r_

M
od

el
_V

ol
)

3

2

2

2

2

2

1

1

1

800

600

400

200

0

Observed attribute (Count_Screenline_10_PMPKHR)
221500

Figure 22:  2010 KMPO Model PM Peak Hour Screenline Error Range 
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14.0         Model Limitations and Improvements 
The 2010 KMPO model has some limitations that lead to potential improvements in the 
future. 

 The KMPO model is vehicle based travel demand forecasting model and does 
not have multimodal forecasting capability as the model only follows the three 
steps of the traditional four-step modeling procedures: trip generation, trip 
distribution, and trip assignment without the mode choice modeling step. 

 The model trip generation rates are simply based on the ITE Trip Generation 
Manual but not based on the regional travel survey data, although the total trips 
generated by purpose are calibrated against the 2005 Kootenai/Spokane 
expanded travel survey results. 

 The model produces better traffic forecasts in the urbanized area with higher 
traffic volume than in the rural area with lower traffic volumes possibly because of 
the larger zones and less street network in rural areas, or because the rural 
areas have lower trip generation rates than the ITE urban and suburban trip 
generation rates used in the KMPO model.  Further statistical analysis of the 
rural and urban area travel behaviors will help evaluate this hypothesis. 

 The trip distribution patterns roughly match with the 2005 regional travel survey; 
the statistical results were extracted from the travel survey for the AM and PM 
conditions, by NuStats as requested by KMPO staff during this 2010 model 
update; therefore, the statistical analysis results are based on the “2005 Spokane 
and Kootenai County Regional Travel Survey”. 

 Intersection level of service calculation can be implemented by using the VISUM 
module TRAFFIX based on the Highway Capacity Manual but was not done at 
this update and should be implemented for operational analysis in the future. 

 Some local zonal details or network details may not be sufficient to reflect the 
traffic forecast conditions in the local sub-area transportation study and planning, 
or project specific sites and should be enhanced further to meet the local travel 
demand modeling needs in the future. 

 



  

 
A-1 

 

 

 

Appendices 
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Appendix 1A:  KMPO Project dir file.pfd – KMPO Project directory file that 
directs the model to the proper file directory location.  
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Appendix 1B:  UpdateNodeLinkCapTWTL.par  
 - A parameter file to update node/link capacity 
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Appendix 1C:  Final Calculate Procedures File AM_PM_12-3-12.par  - 
An AM/PM combined parameter file for the AM/PM peak hour KMPO  
Model (Procedures 1 – 39). 
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Appendix 1C (Continued):  Final Calculate Procedures File AM_PM_12-
3-12.par  (Procedures 84-121). 
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Appendix 1C (Continued):  Final Calculate Procedures File AM_PM_12-
3-12.par (Procedures 84-121). 
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Appendix 1D:  2010 KMPO Model AM Peak Hour 
Screenline Validation Spreadsheets 
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Appendix 1E:  2010 KMPO Model PM Peak Hour 
Screenline Validation Spreadsheets 
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Appendix 1F :  Final Model Results Assignment Analysis     
Comparison 

 

The 2010 KMPO Base Model PM PK HR “assignment analysis” is reported internally 
within the model and shows the final AM/ PM PK HR model results.  The formula the 
program measures the observed traffic counts against the modeled traffic volumes. 

 

 

 

The (GEH) formula used was created by Geoffrey E. Havers, is a statistical 
mathematical formula that is used internally within the VISUM assignment analysis 
graph calculations that checks the model calibration.  The assignment analysis uses 
this formula and graphs a plot that tells you how accurately the traffic volumes match 
the modeled volumes. 

This widely accepted approach compares the actual traffic counts taken in the field to 
the modeled output volumes using the GEH formula: 
 
 
 
For hourly flows, the GEH formula is:    

 
Notes: 
 

m = output traffic volume from the simulation model (vph) 
c = input traffic volume (vph) 
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The graph below displays the final 2010 KMPO Base Model PM PK HR “assignment analysis” 
of the network reported inside the model for PM PK HR results. 

 

2010 KMPO AM PK HR Final Base Model Assignment Analysis Chart 

 

The final 2007 KMPO Base Model AM PK HR “assignment analysis” of the network is reported 
inside the model for AM PK HR results.  This is used for comparison only to the previous 2007 
model version.  Comparison of the two assignment results shows that there is improvement from 
the previous 2007 base model to the updated 2010 base model. 

                                                
2007 KMPO Previous AM PK HR Final Base Model Assignment Analysis Chart (for 

comparison only)  

The final 2010 KMPO Base Model PM PK HR “assignment analysis” of the network is reported 
inside the model for PM PK HR results.   
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  2010 KMPO PM PK HR Final Base Model Assignment Analysis Chart 

 

The graph above is from the final 2007 KMPO Base Model PM PK HR “assignment 
analysis” of the network is reported inside the model for PM PK HR results.  This is used 
for comparison only to the previous 2007 model version.  Comparison of the two 
assignment results shows that there is improvement from the previous 2007 base model 
to the updated 2010 base model. 

.  

 2007 Previous PM PK HR Final Base Model Assignment Analysis Chart (for comparison 
only) 


