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INTRODUCTION

In 2018, the Washington State Department of Transportation (WSDOT) Headquarters and Olympic
Region and Thurston Regional Planning Council (TRPC) entered in partnership to develop a
transportation modeling framework for the Thurston Region and adjacent areas, with emphasis on the I-
5 corridor between 93rd Avenue in Tumwater to Mounts Road and SR-101 from I-5 to Black Lake
Boulevard. The modeling framework includes integrated Travel Demand Model (TDM) and Dynamic
Traffic Assignment (DTA) model platforms.

This report documents the calibration/validation for the updated TDM and new DTA model (I-5 DTA),

with emphasis on the I-5 corridor.

The modeling framework will be used to analyze near-term actions identified in the Near-Term Action
Agenda for I-5 (WSDOT) as well as mid- and long-term actions identified in the Tumwater to Mounts
Road Study (WSDOT Olympic Region and TRPC).
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MODEL FRAMEWORK OVERVIEW

The integrated modeling framework includes enhancements to the existing Regional Travel Demand
Model as well as the development of the |-5 DTA.

Regional Travel Demand Model

TRPC’s Greater Thurston-Lewis County (GTLC) Model, a macro model developed in the EMME modeling
platform, covers all of Thurston and Lewis counties, and parts of Pierce, Mason, and Grays Harbor
counties (Figure 1). Macro models are typically used to evaluate the impacts of future changes in either
transportation facilities (supply) or land use location and/or quantity (demand) on the regional
transportation system’s level of service.

The GTLC model provides estimates of trips (volume) and speeds (delay) in the peak hour by various
modes of travel such as vehicles, trucks, transit, school buses, bicycles, and pedestrians on all major
roadways and paths within the model area. The trip tables generated in the travel demand model are
used as inputs into the I-5 DTA.

While a macro model can quickly forecast impacts of significant changes in supply and demand, many
more location-specific policy decisions require analytics that stretch the applicability of macro models,
such as measuring the impact of intersection controls, presence of turning bays at intersections, impact
of buses stopping in the roadway, and response to other traffic through car following, and lane
changing. These shortcomings can be overcome by using a DTA model in conjunction with the regional
model.

Full documentation of the GTLC is available on TRPC’s website: http://www.trpc.org/860/Regional-
Travel-Demand-Model.
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FIGURE 1: Geographic extent of the Greater Thurston-Lewis County model
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Dynamic Traffic Assignment Model

The DTA model developed for the study (I-5 DTA) is a subarea mesoscopic traffic model built in the
Dynameq modeling platform. The Dynameq modeling platform allows for the simulation of the
movement of individual vehicles on lanes, with car-following models, gap-acceptance models, and
explicit signal timings normally associated with conventional microscopic models such as Synchro. The I-
5 DTA will be used to model traffic flows, intersection movements, and traffic delay.

The I-5 DTA model extends from Pierce County (SR-512) to Lewis County (including Centralia), and
covers all of Thurston County (Figure 2).

FIGURE 2: Geographic extent of the I-5 DTA model
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I-5 DTA MODEL DEVELOPMENT

Updates to the Regional Travel Demand Model

The GTLC model underwent several updates to facilitate development of the I-5 DTA model. They
included:

e Updating the base year data (land use and transportation network) to 2017 using building
permits.

e Developing a mid-range future year projection (2025) and updated future year (2040)

e Adding a morning peak (AM) component

e Adding zonal detail (266 additional transportation analysis zones were added to the model,
increasing the number of zones to 1,500)

e Development of a sub-area model with the I-5 DTA model extents

Model Validation/Calibration

The GTLC model was re-validated/calibrated after the updates. Validation/calibration consisted of two
components, calibrating mode choice to the regional household travel survey, and validating the model
to 2017 traffic counts. The mode-split comparison with household travel survey is shown in Table 1. The
correlations (R squared values) of 2017 model volumes to traffic counts at the peak hour are shown in
Figure 3.

TABLE 1: Mode Choice for Thurston County, GTLC model versus Household Travel Survey

MODEL HOUSEHOLD TRAVEL SURVEY
Mode Choice Daily Trips Percent Daily Trips Percent
Single Occupancy Vehicle 552,602 51.1% 558,082 51.6%
High Occupancy Vehicle 393,000 36.3% 389,820 36.0%
Walk 86,844 8.0% 86,855 8.0%
Bike 16,875 1.6% 16,761 1.5%
Transit 21,174 2.0% 20,881 1.9%
School Bus 9,542 0.9% 7,664 0.7%
Vanpool 2,197 0.2% 2,172 0.2%
Total 1,082,235 100.0% 1,082,235 100.0%

CALIBRATION AND VALIDATION of the I-5 Tumwater to Mounts Road Transportation Models 7



FIGURE 3A: R squared correlation between GTLC model volumes and traffic counts — AM Model
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FIGURE 3B: R squared correlation between GTLC model volumes and traffic counts — PM Model
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GTLC Model Feature Extraction for the I-5 DTA

Several features were extracted from the GTLC model to begin development of the I-5 DTA. They
included:

Zonal Structure: The I-5 DTA subarea model was developed to have a consistent zonal structure
(transportation analysis zones) with the GTLC model to facilitate streamlined exchange of
information such as trip tables between the two models.

Network: The GTLC network (nodes, centroids, and links) provided a basis for I-5 DTA network
development.

Trip Tables: Trip tables were developed for a subarea cut of the GTLC model and exported to the
I-5 DTA model.

Traffic Counts: Traffic counts were input into the GTLC model and exported to the |-5 DTA
model.

I-5 DTA Subarea Development

The I-5 DTA model contains a greater degree of network detail than the GTLC model. For instance, the I-
5 DTA contains details such as turn lanes and intersection controls (stops signs, roundabouts, or traffic
signals, including traffic signal timing) that cannot be modeled in a macro model or TDM.

Four DTA models existed within the study area, as shown in Figure 4. The detailed network geometries
and signal controls from the existing DTA models were spliced into the I-5 DTA shell taken from the GTLC
model.

CALIBRATION AND VALIDATION of the I-5 Tumwater to Mounts Road Transportation Models 10



FIGURE 4: Existing DTA models used to build the I-5 DTA model
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The I-5 DTA model shell was then edited to include add necessary roadways details as well as
intersection controls and geometries such as turn lanes. Intersection stop lines and turn lane
configurations were determined by referencing online air photo imagery integrated into the Dynameq
software package. Google and Bing maps with fields observations were used for facilities with recent
roadway improvements. Signal control plans along the I-5 corridor and all of Thurston County were
collected from local jurisdictions and input into the I-5 DTA model. For areas within the study area
where signal control plans were not available, they were simulated using Dynameq software, with input
from the software vendor — INRO — who served as a project consultant.

Determining Trip Distribution

Recent traffic counts were obtained from TRPC, WSDOT, and local jurisdictions, including the cities of
Lacey, Lakewood, Olympia, Tumwater, and Yelm, Thurston County, and Pierce County to determine the
distribution of traffic over an average 24-hour weekday period (Figure 5).

This information was used to determine the distribution of traffic around the GTLC model peak hour
periods (7-8 AM and 4-5 PM) to develop a five-hour distribution of trips for both the AM and PM
periods.

CALIBRATION AND VALIDATION of the I-5 Tumwater to Mounts Road Transportation Models 11



FIGURE 5: Traffic patterns within the study area
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Trip Table Distribution
Travel demand for the I-5 DTA model was developed by extracting trip tables from the GTLC model. The
GTLC model has a 2015 base year and future year of 2040. The 2017 base year was developed by

updating land use using building permits.

The one-hour peak period trip tables derived from the GTLC model were used to develop a five-hour set
of trip tables for the I-5 DTA using travel distributions from observed traffic counts. Table 2 shows how

the PM trip distributions were calculated.
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TABLE 2. Example of using traffic count data to develop
distribution of hourly trip tables

PERCENT OF DAILY TRIPS ON THURSTON FREEWAYS

15-minute Intervals Hourly
14:00:00 1.60%
14:15:00 1.67%
6.39%
14:30:00 1.68%
14:45:00 1.71%
15:00:00 1.73%
15:15:00 1.76%
6.76%
15:30:00 1.79%
15:45:00 1.82%
16:00:00 1.84%
16:15:00 1.84%
7.10%
16:30:00 1.90%
16:45:00 1.92%
17:00:00 2.03%
17:15:00 2.04%
6.83%
17:30:00 1.85%
17:45:00 1.66%
18:00:00 1.52%
18:15:00 1.45%
5.14%
18:30:00 1.30%
18:45:00 1.21%

The focus for the I-5 DTA was developing trip tables to simulate three hours of peak traffic. An
additional hour was added before and after the three-hour peak to account for traffic loading on to, and
off of, the network for a total analysis period of five hours.

Trip Table Classes

The vehicle classes from the GTLC has trip tables were summarized into ten modes of travel excluding
transit, five modes each for both military and non-military trips. Non-military trips are restricted from
traveling on Joint Base Lewis-McChord. Transit trips were added to the I-5 DTA in a separate module.
Bike and walk trip are not captured in operational models such as Dynameq. The five-hour demand trip
tables, by vehicle class, are summarized in Table 3.

CALIBRATION AND VALIDATION of the I-5 Tumwater to Mounts Road Transportation Models 13



TABLE 3: Trip table summary for the I-5 DTA, five-hour peak period

AM 2017

VEHICLE CLASS TRIPS
NON-MILITARY
sov Single Occupancy 243,324
Lov Low Occupancy Vehicles (2 Persons) 23,302
HOV High Occupancy Vehicles (+3 Persons) 32,986
VAN Van Occupants (+3.5 Persons) 870
TRK Middle & Heavy Trucks 15,716
MILITARY
MSOV Single Occupancy 34,280
MLOV Low Occupancy Vehicles (2 Persons) 4,742
MHOV High Occupancy Vehicles (+3 Persons) 1,903
VAN Van Occupants (5 Persons) 50
MTRK Middle & Heavy Trucks 252
TOTAL 357,425

PM 2017

VEHICLE CLASS TRIPS
NON-MILITARY
Sov Single Occupancy 389,211
LoV Low Occupancy Vehicles (2 Persons) 81,844
HOV High Occupancy Vehicles (+3 Persons) 38,835
VAN Van Occupants (+3.5 Persons) 503
TRK Middle & Heavy Trucks 15,363
MILITARY
MSOV Single Occupancy 31,253
MLOV Low Occupancy Vehicles (2 Persons) 5,023
MHOV High Occupancy Vehicles (+3 Persons) 2,406
VAN Van Occupants (+3.5 Persons) 69
MTRK Middle & Heavy Trucks 763
TOTAL 565,270

CALIBRATION AND VALIDATION of the I-5 Tumwater to Mounts Road Transportation Models



I-5 DTA MODEL CALIBRATION AND
VALIDATION

Overview

Calibration / validation of a DTA model is an iterative process of troubleshooting. Once a preliminary
model is developed, it is “executed” or built. The model is then run through a convergence check. If the
model does not converge, changes are made to the model network or other inputs such as trip tables,
and the model is run again. Once the model reaches convergence, the outputs are checked against real
data such as traffic counts and corridor travel time/speeds. Adjustments are made to the network or
other inputs until the model outputs are reasonably similar to observed conditions. At that point the
model is ready to be used. This process shown in Figure 6.

FIGURE 6: Model calibration / validation process
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Model Convergence

DTA models use an iterative traffic assignment process that will yield different model outputs until the
model is run through enough iterations that the various network assignments achieve convergence
around the equilibrium condition for various modes of travel. Convergence is measured by relative gap
in travel times between origin-destination pairs, and is most easily seen in Figure 7. When all the
various lines begin to “converge” the model has reached equilibrium, meaning the model will yield
similar results each time it is run. Table 4 lists convergence results by vehicle class.

FIGURE 7: Model convergence graphs for the single occupancy vehicle class in the AM model
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TABLE 4: Convergence results by vehicle class (relative gap)

MINIMUM CONVERGENCE AT 36 ITERATIONS MINIMUM CONVERGENCE AT 36 ITERATIONS

VEHICLE CLASS NON-MILITARY MILITARY NON-MILITARY MILITARY
sov 0.0029 0.0128 0.0023 0.0029
HOV 0.0061 0.0176 0.0035 0.0088
LoV 0.0075 0.0149 0.0037 0.0075
VAN 0.0091 0.0059 0.0187 0.0053
TRK 0.0036 0.0162 0.0022 0.0136

Traffic Volume Validation

Travel models are expected to replicate observed conditions within reason before being used for
analysis. A standard part of the model validation process is to compare modeled traffic volumes with
traffic counts measured on the road network. Traffic counts were assembled for morning (AM) and
afternoon (PM) traffic in 2017/2018 for use in validating the I-5 DTA model.

One model validation check is to measure hourly model link volumes to hourly traffic counts to
determine how the predicted values (model volumes) fit with real data (traffic counts). The following
traffic counts were used in validating the model:

e AM Period - 387 counts total
e PM Period - 627 counts total

The I-5 DTA model volumes compared to traffic counts produced an R squared of 0.9444 for the AM
peak hour, and an R squared of 0.9855 for the PM peak hour (Figure 8). The R squared was slightly
higher for both peak periods when looking at freeway and freeway ramp volumes compared to counts.
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FIGURE 8A: R squared correlation between I-5 DTA subarea model volumes and traffic counts —
all facilities - AM
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FIGURE 8B: R squared correlation between I-5 DTA subarea model volumes and traffic counts —
freeway and ramps - AM
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FIGURE 8C: R squared correlation between DTA subarea model volumes and traffic counts —
all facilities - PM

DTA Model volumes vs PM Traffic Counts (627)
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FIGURE 8D: R squared correlation between I-5 DTA subarea model volumes and traffic counts —
freeway and ramps - PM
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Screenline Validation

Another I-5 DTA model validation check is to measure hourly directional modeled link volumes along
screenlines to see how they compare to traffic counts. A screenline is an imaginary line on a map that
intersects with the road/street network to capture traffic in one direction of flow. The screen line sums
points along the line to see how traffic flow is captured overall, rather than at discrete points on the
network. Screenlines were developed for both the freeway (Interstate 5 and US 101) and for the
general model area (areawide). In general, model developers aim to have modeled volumes within 10

percent of counts.

FIGURE 9: Screenline locations
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TABLE 5A: Freeway I-5 DTA screenlines — counts versus model volumes — AM peak hour (7 — 8 AM)

OBSERVED 2017 AM ABSOLUTE
NUMBER NAME COUNTS MODEL DIFFERENCE % DIFF.
1 I-5 - Center Dr 10,960 9,024 (1,794) -19.6%
2 I-5 - Mounts Rd 9,479 8,903 (782) -9.0%
3 I-5 - Nisqually Cut-Off Rd SE 9,116 8,216 (1,049) -13.0%
4 I-5 - Marvin Rd SE 11,017 9,552 (1,007) -10.1%
5 I-5 - Martin Way E 11,934 10,445 (1,654) -16.1%
6 I-5 - Sleater Kinney Rd SE 11,465 10,006 (1,530) -15.4%
7 I-5 - Pacific Ave SE 14,840 11,182 (2,604) -21.3%
8 I-5 - Plum St / 14th 11,187 9,984 (1,281) -7.6%
9 I-5-US101 8,929 11,010 (446) -4.0%
10 I-5 - E Street SW 8,778 8,943 (61) -0.7%
11 I-5 - Trosper Rd SE 9,502 9,699 52 0.5%
12 I-5 - Tumwater Blvd 9,336 8,513 (1,106) -13.4%
13 I-5 - 93rd Ave SW 8,245 6,991 (1,374) -20.0%
14 I-5 - Maytown Rd 5,877 6,995 941 13.8%
15 I-5 - Old Hwy-99 6,819 5,821 (1,113) -19.5%
16 US101 8,886 9,448 562 5.9%
17 US101 - Crosby Blvd SW 9,796 10,686 890 8.3%
18 US101 - Black Lake Blvd SW 8,979 9,492 513 5.4%
TOTALS 184,654 177,947 -12,843 -7.5%

TABLE 5B: Freeway I-5 DTA screenlines — counts versus model volumes — PM (4 — 5 PM)

OBSERVED 2017 PM ABSOLUTE
NUMBER NAME COUNTS MODEL DIFFERENCE % DIFF.
1 I-5 - Center Dr 11,291 10,477 (1,536) -15.7%
2 I-5 - Mounts Rd 10,185 9,489 (464) -4.8%
3 I-5 - Nisqually Cut-Off Rd SE 9,850 8,406 (689) -7.5%
4 I-5 - Marvin Rd SE 13,661 11,719 (1,349) -11.0%
5 I-5 - Martin Way E 12,765 12,911 (561) -4.6%
6 I-5 - Sleater Kinney Rd SE 12,645 13,755 (562) -4.7%
7 I-5 - Pacific Ave SE 14,840 15,287 (1,084) -7.9%
8 I-5 - Plum St / 14th 13,380 14,269 (1,468) -12.3%
9 I-5-US101 13,165 12,279 (1,699) -14.8%
10 I-5 - E Street SW 8,778 8,341 (840) -10.1%
11 I-5 - Trosper Rd SE 10,967 9,918 (520) -5.0%
12 I-5 - Tumwater Blvd 9,698 8,113 (1,066) -12.3%
13 I-5 - 93rd Ave SW 7,714 6,257 (945) -14.0%
14 I-5 - Maytown Rd 6,711 5,784 (718) -12.0%
15 I-5 - Old Hwy-99 8,329 6,166 (1,152) -16.1%
16 US101 8,886 9,448 562 5.9%
17 US101 - Crosby Blvd SW 9,796 10,686 890 8.3%
18 US101 - Black Lake Blvd SW 8,979 9,492 513 5.4%
TOTALS TOTALS 191,640 182,797 -9,215 -5.0%
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TABLE 5C: Areawide I-5 DTA screenlines — counts versus model volumes — AM (7 — 8 AM)

OBSERVED COUNTS 2017 AM MODEL % DIFFERENCE

SCREENLINE NB-EB NB-EB

3 2,144 1,104 2,331 1,101 9% 0%
4 412 1,378 426 890 3% -35%
5 5,906 7,890 5,584 7,196 -5% -9%
6 5,873 3,212 5,410 4,141 -8% 29%
8 6,733 6,059 2,178 2,288 21% 5%
9 3,764 2,497 6,914 5,774 3% -5%
10 276 316 5,536 2,590 47% 4%
11 2,584 2,503 211 310 -24% -2%
13 1,806 2,183 2,687 2,304 4% -8%
17 917 1,819 891 1,616 -3% -11%
Total 30,415 28,961 32,168 28,210 6% -3%

TABLE 5D: Areawide I-5 DTA screenlines — counts versus model volumes — PM (4 — 5 PM)

OBSERVED COUNTS 2017 PM MODEL % DIFFERENCE
SCREENLINE
3 1,416 2,884 1,319 3,029 7% 5%
4 1,047 957 1,449 819 38% -14%
5 8,394 7,819 7,988 7,714 5% 1%
6 6,166 6,589 5,742 6,126 7% 7%
8 6,875 6,932 7,456 7,218 8% 4%
9 2,933 4,106 3,245 4,301 11% 5%
10 276 316 502 618 82% 96%
11 2,946 3,178 3,246 3,590 10% 13%
13 2,091 2,157 2,276 2,498 9% 16%
17 1,685 1,413 1,848 1,491 10% 6%
Total 33,829 36,351 35,071 37,404 4% 3%

Note: NB = northbound; EB = eastbound; SB = southbound; WB = westbound
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Travel Time and Speed Comparison

Other I-5 DTA model validation data sets are corridor travel time and average speed. Travel time and
speed data were downloaded from the National Performance Management Research Data Set
(NPMRDS) procured and sponsored by Federal Highway Administration (FHWA), and provided to
Washington State Department of Transportation (WSDOT) and Metropolitan Planning Organizations
such as TRPC. NPMRDS data from February of 2017 onward is provided by a team led by the University
of Maryland and is based on

data collected by INRIX.

The following data were downloaded for the corridors shown in Figure 10.

e Month: Entire month of March 2018
e Days: All weekdays
e Time of day: 6-9 am and 3-6 pm

e Passenger vehicles and trucks

Data were compared to the I-5 DTA model data to validate the model for both the I-5 and US-101
corridors and other major arterials within the study area. The reliability of the NPMRDS data declines

for lower volume corridors.
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FIGURE 10: Corridor segments for speed and travel time validation

=
-

- b

y

0 05 1 2
I I Vies

Corridor
Segments

‘

)
N

R

CALIBRATION AND VALIDATION of the I-5 Tumwater to Mounts Road Transportation Models



(miles per hour)

1Son

AM I-5 DTA speed compar

TABLE 6A

= = z £- 1- £ £z ¥z iz az az iz £z r4 62 ¥z L 0g d 835 AmH w|aA
oz-  |ZT- |9- oT-  |Z- £ ot o o o or aF oz £g oF 0 iy iy ¥ 835 AmH wiag
8- 9- = = 0 T- 09 09 09 09 65 09 45 S 86 65 65 65 gBas 10T SN
- 8- 8- % £ T 55 g5 95 (54 (54 0s g oF 8t 15 s s v 835 10T 5N
4 £ ? ? 0 z or ar IT iT iT iT 8T 6T 1z 0z IT 0z 2 8ag Asoefouyoed
0 G- 0 [ [ £Z (44 [ ¥z 1z i1 4 d 835 Asoefoyoed
c- 0 T 9- 9- 6 T az iz 87 87 62 |4 oz LT F4 (4 0z v 855 AsoeTfaiy10ed
T £ £ £ - £ 0z 1z [ ¥Z 14 5T 14 14 5T 4 (174 1z v B35 uosiuey
= 0 = T T £ 0z 0z 1z 1z 1z 1z 6T 0z 0z F4 (44 ¥z v 835 21815/Uly
Z 4 L 1 T- £ 0z 6T 0z 8T i1 6T [44 1z P4 6T oT 1z d 835 uiney
0T- 6 (1] SR 9- L- {4 iz 62 [43 1€ 43 8T 8T 61 oz T T v Bas umey
€ i ¥ = - T- £C ¥z 14 o1 514 62 9z £z 62 LE ¥z 8T D 8ag =83)j00
ZT-  |sT-  |%- 8- £ - [43 1€ [43 0F 62 1€ 0z aT 4 L4 o7 IT g a5 883|103
0 £- G- = T- T 12 (44 ¥z (174 6T 14 0z 6T 6T 6T 8T £T ¥ 855 883|100
£- £- 7 T £ 9 8T i1 8T £1 ¥ €T ST ST F4 ¥ LT 6T ¥ 835 win|d
= - = 0 - T [44 7T £Z 6T 8T 1z 1z 6T r4 6T T rird D 8as pajg [ondes
T z 0 8- L- 6 [ [ [ cz ¥Z it £7 74 F4 i1 T 6T g 995 pag jondeD
t7- = g = = T- 12 12 [44 0z 12 0z LT (174 174 61 6T 8T v 835 pajg [olided
- £ T e 0 T 0z 1z 1z 6L 8T 6T 8T 8T [4 L1 8T 0z 2 8as A uine
z £ i i ¥ g 6T 6T (44 (44 (44 £7 1z 1z 7 oz o7 8z d 835 Amy vy
T 0 7 £ 8 ¥ [{4 7 87 5z (44 az 62 87 £g T4 0g 0 v 885 A uipen
Z- = = 9 f4 T- €9 79 £9 5 L5 7o 10 19 19 19 09 19 28356
- T 0 T T- - 85 85 65 L5 85 65 155 8¢ 65 85 L5 LS g 835 ¢
0 T 1 0 9- - 65 65 09 86 86 8 09 10 19 a5 F4 15 V8356
6018|801 /|/019]|6018|801/|/019|6018|B01/|/019|6018|BO1/|/019|6018|801/|/019|p018(B01/|/019
M/ punog yinos g3/ punog yuoN g/ punog yinos g3 / punog yuon punog yinos punog yuon
paads SQYINAN SNUIW Y1a paads pa1sasuc) WY J0pLIOT - W10 8102 paads pa1saBuc) a8esany NV JOPLUOD - SQHINdN

25

CALIBRATION AND VALIDATION of the I-5 Tumwater to Mounts Road Transportation Models



(miles per hour)

1Son

PM I-5 DTA speed compar

- T- 0 - - T- 9z 9z X4 174 52 9z 44 {4 1z 0z 44 ¥T g 835 Amy w|aA
0T |z 9- 5- 5- - [sF 5t 5 ' 57 9y 5¢ ey 6E 6E or ¥E v Bag AmH wia
T T- T- T 0 0 35 6S 6S 6S 6S 09 6S 85 85 09 09 09 g 825 10T SN
T £ 5 £ 14 T 0s z5 s 67 8 05 kg 67 67 zs zs 13 v 835 TOT SN
T 4 T T- 4 0 9T ST 9T 9T T 1 /T 1 1 ST 91 11 2 Bag A=oe/oydeg
5- 1- 8- 114 7 £z 6T 8T 12 91 ST a1 g 8ag Asoeq/oyioey
I- £- 0 € I- 0 9z 9z 4 61 44 ¥z 5¢ £e 12 44 17 ¥z v 385 Azoe/oyoed
0 T- € 5- - 8- 0z 61 X4 7z £z {4 4 81 61 61 61 91 W 835 uosiuey
T 4 T- - - € i1 it 6T (174 (174 X4 81 81 81 91 11 11 v 835 21015/ iy
5 T 0 € - € 0T 7T 91 i1 i1 81 51 ST i1 51 51 51 g Sag uruep
8- 6 A I - - |82 87 62 %3 0€ £s 0z 61 1 5z 9z £z v Bas uuep
T 8 Z- 0T- |01~ 8- 6T 6T T4 67 87 87 1z 17 £7 61 8T 14 D Bag a8sjj0D
T S 0] S 2 S 1 ol =3 S [+ S 1 £ 0€ 1€ 4 4 0g 61 0z 1 91 71 w1 g gag ads|joD
- 0 - 1 Z- 1 91 5T 0z 81 81 X4 [4 ST ST ST 91 1T v gag a83[j00
5- T- 0 4 T 0 ‘T 9T i1 €T €T 91 [4 ST 81 ST 71 91 W 835 wn|g
- - € 6 I I 61 1z X4 (174 (174 X4 ST 6T 81 4} €T ¥1 D 885 pajg jouded
- 0 4 0 |£- 9- 0z 54 e 74 £z 5¢ 61 14 {4 ¥l 91 0z g S35 pajg [onded
- £ £ £ Z Z 6T 8T 12 0z 0z 0z 7T ST 1 i1 81 81 v 835 pajg |ouded
Z- Z- 1 1 Z- £- 6T 8T 61 ST Jas 61 91 ST 91 9T ST 9T D S35 Apy uime
0 I- 1 0 0 Z- 3T 8T 1z 0z 1z 44 61 1 81 0z 17 0z g gag Ap uiepy
1 Z- 0 5- £- Z- €T Iz 8¢ 87 14 12 144 5¢ 12 72 57 5¢ v 325 Ap uie
- 0 € 0 T T- Z9 19 €9 19 09 €9 09 09 09 19 19 9 2835 5
T- € 8- & 8 0 or £y 95 0s 15 6S B¢ 3% 8v 6S 6S 6S g 335 5
0 - T- 4 € £ 35 85 65 85 85 85 85 15 85 09 19 19 W 835 5
901G GOl | $OLE 901G |SO0IF [ OlE 901G |GO1y |$OIC |90IG [SO1y |FOIE (901G GOy |FOIE [9OIG |GOIY |pOIE
gM/ punog ynog g3 / punog yuoN gM/ punog yinog g3 / punog yuoN punog yinog punog yuoN
paadg SAYINGN ShulW ¥1Q paadg paisaBuo) |Nd Jopluod - ¥1a 8T0Z paadg paysaBuo) aBelany Nd JOpLuo) - SAYINAN

TABLE 6B

26

CALIBRATION AND VALIDATION of the I-5 Tumwater to Mounts Road Transportation Models



(seconds)

ime comparison

AM I-5 DTA travel ti

TABLE 7A

ET- 65- 143 £5- 8t 0s T4 0SS £Br ToS 605 g6t BES 609 0S¥ 8c5 8ES (A4 g 825 AmH w3
o0r-  (06T- |FL- GET- CT- oT- EES EES 6ZS EES CES £ES 6EG €L €09 £99 0SS 6%S v 835 AmH Wiz
O~ FE- Se- £1- LT- BT- STT STT ¥IT LIT 8IT {TT GST 6L OFT FET FET GET g8asT0T SN
£- G- G- T- T T- L9 89 99 69 0L 89 T EL 1L L 69 [=3] ¥ B35 TOT SN
S 9 18 S ¥I- 1€ €9t Sor Ert CEY [43 8Tr 8L 00 €9E BLE Ot BBE 2 Bas Asoen/agned
8 8c- T 8T 081 89T 06T BET BLT ELT 8T¢ 9sT
09- 9 I 0L- 60- CTI- 062 A=T4 c8e (414 ELL cog GGE 08¢ | Vi Zre e 08t
jus 5 [44 ef- 60- rS- T6E LLE 0ot aze e CZE 08E CCE ree 6OL £6E 9LE ¥ 835 UDSLUEH
6T- - £l £ EL (43 28T 98¢ 0LE 8097 80¢ £9¢ TOE 88¢ £8C T9¢ Gee FET v 835 31815 /i
oz e cL 6 TT- 6E 88T (574 et 8Tt ore 0TE [Asr4 TiE 60¢ 60E T5E | Vira g 8ag uinep
rIL- TOT- [ €E- B8E- LE- oTe TEe A ¥ 002 e 86T 6EE TEE (1] 83 [AT4 e GET ¥ 835 unaey
0Z L- 6C G- te- c- 06T LBT 08T 19T ot LGT 0/T C6T 86T 09T 88T ZaT D 8ag 33|00
LTT- BLT- €L 8- GE- [4a 89T LT £9T 08T £8T LT G8¢ 0SE BEC S9¢ [ 12 g 8ag afa|00
[4" 8- BT- 4 6 Te 95T 5 9ET €91 0LT 0ST e T 15T EST 95T 191 [=TA v 835 283100
B- £L- (44 £ 6T of BET el L 09t EST 19T Eig 15T 00T £LST GET SIT ¥ B35 wnid
6" 96- 0z- T OT- v STE Q0g 474 09tg 0LE TZe Li{43 ot A8 09g vivr L0E D835 paja jouded
6 CT r cg- vL- ar- L0E e0¢ 90z 8T LBT 00T 861 88T E0Z a9¢ 192 EVC d 835 pAjg [ouded
26" ir- o €Z- 6E- 8T 09t 8cE 6¥E 6OE 0ot BE [A%4 0LE 98¢ 06E BBE V]84 ¥ 835 pajg jouded
Z0T- LTT- 8E- 6~ 6t~ L B6E 6E 06E ey £St (A3 4 005 (439 ey 9gs £0S coF 2835 A utuey
8 0T L6 80T 20T 01T BTS 8es £S5t 85t TSk rer g v 9Gg 0SE BirE ECE g 8ag Am ey
jus L 6E oy 20T [49 68T (574 CBE TEE TLE 6TE 6LT 88¢ ate 98¢ L92 £9¢ v 835 A utuey
- £ c- EE rd § 8- 0EE TEE LTE 0LE £CE {ZE TEE 8eE CEE LEE 1853 CEE J8a5¢g
CE- 6 0 ET 0 L- 862 TOE £62 0TE SOE 62 EEE 162 L8¢ 162 C0E 0E g8asc
g Fqs 1T S TS- 09- BEY BEV 9tr YEVY vER EEV EEV 9cr S 0Er CBf et v 8356
6018|801/|/0190]|6018|801/|/010|6018|801/|/010|6018|804/|/019|6018|803/|/019]|6018|803/|L019

punog yinos punog yuon punog yinos punog yuon punog yinos punog yuon

SWIL [2ABIL SOYNGN SNUIW v1ad

SWIL [=ABILINY JopluoD - ¥1a 8102

SpU0ISS - W] [BABIL Pa1saEuod NY JOPIUOD - SQUNN

27

CALIBRATION AND VALIDATION of the I-5 Tumwater to Mounts Road Transportation Models



(seconds)

ime comparison

PM I-5 DTA travel ti

TABLE 7B

g88- Iz- 0 L1T-  |65- ve- S1S |¥1S |6V  |/¥S  |SES (8IS |E09  |TvS  |Te¥ |E99  |WES  |EVS g 835 AmH wiaj
Svi- |vi- 9/- 95- 8- 95T |ewS |E¥S |/ES (795  |¥SS  [E¥S  [889 (/9% |ET9 |BT9  |E09  |669 v 835 AmH wisi
61 A £t- vi- ST- ST 8TT |9TT |9TT |8TT |8TT |LTT [LET  |6ET  |6ET  |ZET  |EET  |ZET g 835 T0T SN
¥ T T- T z [ L 1L 89 0L [ 89 0L oL 69 69 69 0L ¥ 335 10T SN
T4 65 1z Ev- o 6L 0Lt |ce¥  |Z9%  |E9F |BES  |8¢¥  |SP¥  |ZEF  |OvP  |L0S  |T6F  |LGF D 835 Asoe/oyioeyg
Tr- 19- 69- 98T |08T |69T |ZZ€ |6ZC  |T0C  |9Z€ W |LEX g B3¢ Asoeq/alioeg
6 6L 9 53 11 (4 ¥ez |S6C  |98C |Z6E  |EPE  |OCE |[€E0E |SEE  |I8C |IWE  |VSE  |CTEE v 835 Asoe/oy1oeg
= 6L S5 16 [4:3 951- |eOv |ZZv  |LLE  |LEE  |vPE  (ZEE  [pOVY  (¢S¥  (CE¥W  (8CF  [9Zv  |B8Y¥ v S35 uoswuey
4! EE 01~ 69- - 95- O¥E |S¥E |60€ |LBC |BBC |€LC [8CE  |CTE  |6IE |9SE  |BCE  |BEE v 835 =1e15/yy
S81 |EC 9 19- eV 05" ¥SS  |/6E |ESE |TEE  |9¥E |¥IE |69E |WLE |LVE |BGE  |BBE  |V9E g a5 unepy
9/- g88- BET- 0P~ £1- €L vce |feg  |0gZ  |E0€  |€T¢ |6l |0OE  |STE  |BSE  |ZW€  |DEZ (V9T W 325 uney
61 €L L1- [4: 06" 65- 9€Z |eEZ (18T 09T (9T (19T LT |S9T (861 |Z¥E  |€SE€  |OEE 3 835 333)|0)
TET- |€TT- |6ST- |£9T1- |92Z- (TéZ- |41 [££41 (14T (86T (861|941  |LOE |06  |DEE  |S9€  |vZV  |L6E g 325 233)|0)
- 9z LE- 1e- £- ST 0z |€1Z (€91  |SLT |BLT [SST |eve (88T 68T (96T 98T  |OLT v 835 333)|0)
LE- T 0z T 8 i SvT |¥ST  (PPT (89T  (S9T  [9€T  |€8T  |E¥T  |WET  |TST  |LST  |BET v S35 wn|d
[d v- S €EC- |L8T- |T¥I- |69E€ |BZE |EZE |SEE  |DSE  [SZE  |T9v  (ZSE  (89€ (89S  [[ES  |/9F D 835 pajg joude)
9T- & 9T €TT- |LL- 61 T¢z |sTZz (S0 |06T  (L6T (08T  |Z€2  |8TZ  |6BT  |ETE  |WLZ  |6ET g 835 pAjg |onde)
71~ |08 [/ 8L v Ay wov |LT¥ |P9E |08E |BLE |ELE |BES  |96F |9EF  |BSW  |0C¥  |SEP v 835 pajg joude)
871 |ivl- |€91- [9Z- vZ1- |8ET- |0E¥  |9S¥  |S¢v  |BSS  |Z0S  |vbF  |6SS |09  |EBS  |¥BS  |9¢9  |gBS D 835 Ap une
(4 51 L~ r 8E (45 BES |S€S (€9  |L8¥ |ELv  |e¥P |/BY |0ZS |[01S [EPF  [SEV  |19F g 835 Apy unuepy
SC 81 0 6 Lt 61 ¥SE€ |POE |SeC  |06C  |£8BC |OOE [8CE  |EZE  |S6C  |BEE  |VIE  |OZE v 325 Am uiep
- 9 8 0 4 5 CEE |OVE |SEE  |SEE  |BEE  [SEE  |9€E  |SEE  |EEE  |SEE  |SEE  |OEE D F35 5
T 1L 9 85 L] L OEv  |B6E  |0TE |ESE  |BYE |OOE [IE¥  |6T¥ |9SE |S6C  |S6C  |E6C g 835 5
S 01- 9- 91 S¢ TC Osv  |L¥¥ |6EY |9E¥  |9E¥  |VEV  |vP¥  |LS¥  |Svw |6I¥  |TIV  [ETV v 835 5
9015|501y |FOIE | 901G | G013 | ¥OIE |901G [GO1y |fOIE | 901G | S0l |fO1E |901G | G0 | pOIE | 9015|901y | vOIE
punog yinog punog yuop punog ynog punog yuon punog ynog punog yuon

awl] |sred] SQdINdN snull Y]]

swi] [3nel] Nd Jopluo] -Y1d 8107

SpUOD3S - BWI] [3AE1] pa1sasuo) W4 JopLiod - SaYINGN

28

CALIBRATION AND VALIDATION of the I-5 Tumwater to Mounts Road Transportation Models



SUMMARY

This report documents the development and validation/calibration of the I-5 Models in Thurston
County. Transportation models are used to make objective, judicious and informed decisions on
transportation investments. In addition, models provide a platform to assess future transportation
issues, to identify potential solutions, and to evaluate the efficiency of such solutions.

All efforts have been made to validate the 2017 model to actual data. For the base year, the models
give a reasonable estimation of regional travel behavior.

All future year models are based on land use forecasts and current travel behaviors. A forecast is only as
accurate as the assumptions that underlie it. They give us important information about our general
direction, given what is known today. It is recognized that many other factors, beyond the forecast, may
impact future travel patterns.

It should be noted that the models are statistical estimations of regional travel behavior. As such, they
should only be used for generalized planning purposes. For specific investment decisions, more detailed
modeling, such as operational modeling under the guidance of a professional engineer, is generally
used.
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