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Chapter 5
TRAVEL DEMAND MODEL

The urban area travel demand modeling process for Kalamazoo was a cooperative effort between the 
Kalamazoo Area Transportation Study (KATS), being the Metropolitan Planning Organization
(MPO), and the Michigan Department of Transportation, Statewide and Urban Travel Analysis
Section (MDOT).  MDOT provided the lead role in the process and assumed responsibility for
modeling activities with both entities reaching consensus on selective process decisions.  The local
transportation planning agency is the MPO, comprised of representatives of local governmental units
and is the umbrella organization responsible for carrying out transportation planning in cooperation
with MDOT and the Federal Highway Administration.  This is typically accomplished by full
coordination of the local agencies with the MPO.

Travel demand modeling and capacity deficiency identification and analysis were undertaken as part
of the continuing phase of the transportation planning process required by the Intermodal Surface
Transportation Efficiency Act (ISTEA), Transportation Equity Act for the 21st Century (TEA-21),
and the Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users
(SAFETEA-LU).  The travel demand modeling of the transportation system is utilized for aiding in
the policy determinations that result in both long range plans and short range studies (corridor studies
and sub-area studies).  Emphasis in this current effort was on the development of the 2030
Transportation Plan.  For the 2030 Transportation Plan, the 1998 calibrated model was used to
produce an evaluation assignment year of 2002 and a future year of 2030.  The results of the
modeling effort provide an important decision making tool for plan development.  The modeling
process is a systems-level effort.  Although individual links of a highway network can be analyzed,
the results are intended for determination of system-wide impacts.  At the systems level, impacts are
assessed on a broader scale than the project level.  

For the purpose of conducting transportation planning in an urban area, the Metropolitan Planning
Organization defines the study area which includes all of Kalamazoo County. 

The travel demand modeling for Kalamazoo has been completed through the use of TransCAD
software utilized by MDOT.  The model is a computer simulation of current and future traffic
conditions and is a system-level transportation planning model.  The deficiencies identified are
generalized 24-hour (daily) deficiencies, based on generalized 24-hour capacities and traffic
assignment volumes. 

The urban travel demand forecasting process used has six phases:

1. Data Collection: Socio-economic and facility inventory data are collected.

2. Trip Generation: Calculates the number of trips produced in or attracted to a traffic analysis
zone (TAZ).

3. Trip Distribution: Takes the trips produced in a TAZ and distributes them to all other TAZs,
based on attractiveness of the zone.

4. Traffic Assignment: Determines what routes are utilized for trips.
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5. Model Calibration/validation: Involves verifying that the volumes (trips) simulated in traffic
assignment replicate observed traffic counts.

6. System Analysis: Tests alternatives and analyzes changes in order to improve the
transportation system.

There are two basic systems of data organization in the travel demand forecasting process.  The first
system of data is organized based on the street system.  Roads with a National Functional Class
(NFC) of “minor collector” and higher, are included in the network.  The unit of analysis is called a
“link.”  Usually, a link is a segment of roadway which is terminated at each end by an intersection.  In
a traffic assignment network, intersections are called “nodes.”  Therefore, a link has a node at each
end.

The second data organization mechanism is the traffic analysis zones.  Zones are determined based
upon several criteria, including similarity of land use, compatibility with jurisdictional boundaries,
the presence of physical boundaries, compatibility with the street system, and compatibility with the
zone system used within the Statewide Model.  Streets are generally utilized as zone boundary edges. 
All socio-economic and trip generation information for both the base year and future year are
summarized by zone.

The two data systems, the street system (network) and the zone system (socio-economic data), are
interrelated through the use of “centroids.”  Each zone is portrayed on the network by a point
(centroid) which represents the weighted center of activity for that zone.  A centroid is connected by a
set of links to the adjacent street system.  That is, the network is provided with a special set of links
for each zone which connects the zone to the street system.  Since every zone is connected to the
street system by these “centroid connectors,” it is possible for trips from each zone to reach every
other zone by way of a number of paths through the street system. 

NETWORK

A computerized “network” (traffic assignment network) is built to represent the existing street
system.  It includes most streets within the study area classified as a “minor collector” or higher by
the National Functional Classification system.  Other roads are added to provide continuity and/or
allow interchange between these facilities.

The Kalamazoo 1998 calibrated/validated network includes 748 miles of roadway (excluding centroid
connectors) with the following classifications:

• 98 miles of freeways (trunklines)
• 18 miles of ramps (trunklines) 
• 80 miles of other trunklines
• 132 miles of local major arterials
• 259 miles of minor arterials
• 161 miles of collectors
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There are 329 one-way links equaling 148 miles; 1,161 two-way links equaling 600 miles. 
Transportation system information required for each link includes, at a minimum:

# distance
# speed
# link type

# National Functional Classification
# Traffic counts (where available)
# 24-hour volumes for a specified level of service (frequently

described as its capacity).  

If the information is not the same for the entire length of a link, the predominant value is used.  The
KATS staff reviewed and approved the network and link attributes.  The calibrated/validated network
for the KATS urban area is shown in the following figures.

Network link types follow MDOT’s standard format:

1 - freeways 5 - minor arterials
2 - ramps 6 - collectors
3 - other state trunkline 7 - centroid connectors
4 - major arterials
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The street network is used in the traffic assignment process.  The traffic assignment process takes the
trip interactions between zones from trip distribution and loads them onto the network.  The travel
paths for each zone-to-zone interchange are based on the minimum travel time between zones.  They
are calculated by a computer program which examines all possible paths from each origin zone to all
destination zones.  The shortest path is determined by the distance of each link and the speed at which
it operates.  The program then calculates travel times (link speed x distance) for all of the possible
paths and records the links which comprise the shortest travel time path.  Time penalties were added
for right and left intersection movement and three specific intersection movements were modified. 
The added times (penalties) are shown on the following tables.

TIME PENALTY TABLE

MOVEMENT PENALTY (MIN.)

Right Turn 0.15

Straight Through none 

Left Turn 0.33

U-Turn prohibited 

SPECIFIC INTERSECTION TIME PENALTY TABLE

From To  Movement  Penalty (min.)

Howard Street Stadium Drive left 0.5

Gull Road Gull Road (M-43) straight (crossing M-43) 0.75

Gull Road (M-43) Gull Road straight (crossing M-43) 0.75

Speeds used to calculate minimum travel times are based on each link’s roadway type, area type, and link
type.  Speeds represent a relative impedance to travel and not posted speed limits.  Various speeds for
each roadway type and area type were tried in an attempt to get reasonable travel paths.  The final speed
matrix is shown in the following table.

The shortest travel time paths were reviewed by KATS staff to ensure that they represent actual travel
patterns around, through, and within the Kalamazoo urban area.

Roadway types used to determine speed:

 1 - Freeway (full access controlled)
 3 - Three travel lanes or two lanes plus center turn lane
 5 - Four travel lanes plus center turn lane
 7 - Six travel lanes plus center turn lane
 9 - Two-way undivided
10 - Ramp with free flow
11 - Ramp with signal or stop  
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FINAL SPEED TABLE 
Miles Per Hour 

Facility Type* Roadway
Type CBD Urban Suburban Fringe Rural

Freeway 1 50 55 60 65 65

Ramp 10 25 25 25 25 25

Ramp 11 20 20 20 20 20

Trunkline (non-freeway)

divided or one-way 29 34 41 49 53

undivided or two-way 3,5,7,9 26 31 38 46 50

Major arterial

divided or one-way 28 33 40 48 52

undivided or two-way 3,5,7,9 25 30 37 45 49

Minor arterial 

divided or one-way 26 31 38 43 50

undivided or two-way 3,5,7,9 23 28 35 40 45

Collector all 20 25 30 35 42

Centroid all 15 20 25 30 35

* Each lane, including center turn lane, over two for undivided or two-way and over four for divided and one-way
streets will get one mile per hour (mph) increase.  Example: A five lane road would be three mph faster than a two
lane road.  

SOCIO-ECONOMIC DATA  

The socio-economic data was provided by the KATS staff.  KATS provided both 1998 base year and
revised (based on 2000 census data) 2002 and 2030 projected population, dwelling units, vehicles and
employment summaries by TAZ.  There are 372 TAZs and 30 external stations (entry and exit from the
system).  Detail of the TAZs in the KATS study area is included in Chapter 4: Projected Transportation
Demand.
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TRIP GENERATION

The trip generation process calculates the number of person-trips produced from or attracted to a zone
based on the socio-economic characteristics of that zone.  The urban transportation forecasting
models do not consider travel characteristics such as direction, length, or time of occurrence as part of
trip generation.  The relationship between person-trip making and land activity are expressed in
equations for use in the modeling process.  The Kalamazoo model uses the trip generation formulas
specified in the Travel Estimation Techniques for Urban Planning to generate productions and
attractions. 

The formulas were derived from transportation study data and other research throughout the United
States.  Productions were generated with a cross-classification look-up process based on autos and
dwellings.  Attractions were generated with a regression approach.  Detailed discussions on the
development of the formulas is provided in the Travel Estimation Techniques for Urban Planning by
National Cooperative Highway Research Program (NCHRP 365), dated January 1996.   Productions
and attractions were generated for trip purposes:

• Home-Based Work Productions (HBW-P)
• Home-Based Work Attractions (HBW-A)
• Home-Based Non-Work Productions (HBNW-P)
• Home-Based Non-Work Attractions (HBNW-A)
• Non-Home-Based Productions (NHB-P)
• Non-Home-Based Attractions (NHB-A)

Preliminary analysis concluded that some zones containing certain productions or attractions were
under or over generating trips.  The socio-economic data was reviewed and more detailed information
was collected.  Special generator adjustments were developed for these zones considering various
benchmark reports, physical location within the study area, and existing nearby traffic counts.   The
special generator zones and their adjustments are found in the following tables.
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1998 SPECIAL GENERATOR ZONES AND ADJUSTMENTS

REASON ZONE Method P-NHB A-HBW A-HBNW A-NHB 

Western Michigan University 22 replace 2300 3600 2300

80 replace 3800 2000 1500 3800

79 replace 1000 1750 1000

91 replace 4200 18500 4200

83 replace 4250 4000 6650 4250

82 replace 8200 12800 8200

84 replace 8200 12800 8200

134 add 0 0 0 0

Shopping 143 replace 4500 29200 4500

355 replace 6000

165 replace 40000

400 replace 25000

Community College 428 replace 5500 1200 6400 5500

2002 SPECIAL GENERATOR ZONES AND ADJUSTMENTS

REASON ZONE Method P-NHB A-HBW A-HBNW A-NHB 

Western Michigan University 22 replace 2409 3771 2409

80 replace 4004 2107 1580 4004

79 replace 1050 1837 1050

91 replace 4139 18232 4139

83 replace 4478 4215 7007 4478

82 replace 8618 13452 8618

84 replace 8436 13169 8436

134 add 64 407 407

Shopping 143 replace 4550 29525 4550

355 replace 6227

165 replace 40528

400 replace 25127

Community College 428 replace 5488 1197 6386 5488
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2030 SPECIAL GENERATOR ZONES AND ADJUSTMENTS

REASON ZONE Method P-NHB A-HBW A-HBNW A-NHB

Western Michigan University 22 replace 3183 4983 3183

80 replace 5447 2867 2149 5447

79 replace 1400 2451 1400

91 replace 3708 16334 3708

83 replace 6091 5732 9531 6091

82 replace 11573 18064 11573

84 replace 10107 15777 10107

134 add 520 3284 3284

Shopping 143 replace 4904 31824 4904

355 replace 7832

165 replace 44261

400 replace 26026

Community College 428 replace 5404 1178 6288 5404

Trips that begin or end beyond the study area boundary are called “cordon trips.”  These trips are
made up of two components:  external to internal (EI) or internal to external (IE) trips and through-
trips.  EI trips are those trips which start outside the study area and end in the study area. IE trips start
inside the study area and end outside the study area.  Through-trips are those trips that pass through
the study area without stopping.  A summary of the cordon volumes and distribution of those volumes
is the Kalamazoo Cordon Information table.

In order to develop a trip table, productions (P’s) and attractions (A’s) must be balanced.  To
accomplish this, the study area’s total attractions are factored to equal the study area’s total
productions for the HBW, and HBNW purposes.  This is called normalization.  The A’s are
normalized to the P’s because the production equations use household data which generally provide a
more accurate estimate of home based trip making. The NHB productions are set equal to the NHB
attractions because attractions provide greater reliability. The Kalamazoo Area Trip Generation tables
identify productions, attractions, and normalization factors for the study area for 1998, 2002 and
2030.
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1998 KALAMAZOO AREA TRIP GENERATION SUMMARY

Production Attraction Normalization Factor

HBW 208,550 242,533 0.8599

HBNW 507,340 508,217 0.9983

NHB 283,457 283,457 none

2002 KALAMAZOO AREA TRIP GENERATION SUMMARY

Production Attraction Normalization Factor

HBW 209,752 248,015 0.8457

HBNW 508,011 624,741 0.8132

NHB 313,089 313,089 none

2030 KALAMAZOO AREA TRIP GENERATION SUMMARY

Production Attraction Normalization Factor

HBW 268,891 316,585 0.8493

HBNW 648,730 771,269 0.8411

NHB 395,313 395,313 none
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KALAMAZOO CORDON INFORMATION

1998 2002 2030
STA # LOCATION IE&EI 

TRIPS
CORDON
TOTAL

THRU
TRIPS

IE&EI 
TRIPS

CORDON
TOTAL

THRU
TRIPS

IE&EI 
TRIPS

CORDON
TOTAL

THRU
TRIPS

500 Ravine 5133 5500 367 5616 6018 402 9003 9648 645

501 US-131 (N) 30355 44024 13669 31987 46390 14404 43411 62958 19547

502 N. 12th St 3269 3498 229 3477 3720 244 4933 5278 345

503 Douglas Ave 5044 5402 358 5126 5490 364 5705 6110 405

504 Riverview Dr 3177 3400 223 3329 3562 234 4395 4703 308

505 N. 22nd  St 1216 1300 84 1285 1374 89 1770 1892 122

506 M-89 4548 6000 1452 4693 6192 1498 5715 7540 1825

507 Gullway 951 1034 83 1000 1088 87 1350 1467 117

508 M-43/3rd 7071 8010 939 7854 8897 1043 13338 15109 1771

509 Gull Lake Dr 1310 1402 92 1323 1416 93 1418 1518 100

510 40th St 2415 2600 185 2470 2659 189 2855 3074 219

511 E. C Ave 1130 1204 74 1171 1247 77 1459 1554 95

512 W. M-89 4546 5800 1254 4766 6081 1315 6310 8051 1741

513 Augusta Dr 2731 2906 175 2744 2919 176 2835 3017 182

514 M-96 7103 7604 501 7434 7958 524 9755 10443 688

515 I-94 (E) 14682 40008 25326 15768 42969 27201 23377 63702 40325

516 Mercury Dr 4880 5000 120 5201 5370 129 7451 7963 512

517 S. 42nd St 940 1000 60 1009 1074 64 1496 1592 96

518 S. 32nd St 752 800 48 849 903 54 1531 1629 98

519 S. 24th St 3941 4198 257 4191 4464 273 5946 6333 387

520 US 131 (S) 10710 19004 8294 11210 19892 8682 14714 26110 11396

521 W. W Ave 1805 1900 95 1748 1840 92 1354 1425 71

522 W. U Ave 2090 2204 114 2272 2396 124 3546 3740 194

523 W. S Ave 665 700 35 707 744 37 1002 1055 53

524 Q Ave 3135 3306 171 3372 3556 184 5038 5313 275

525 I-94 (W) 19350 43000 23650 20150 44777 24628 25750 57222 31472

526 Stadium Ave 9503 10010 507 10064 10601 537 13992 14738 746

527 Almena Dr 3800 4008 208 4220 4451 231 7162 7554 392

528 W. M-43/ Main 11900 14022 2122 12651 14907 2256 17912 21106 3194

529 D Ave 1045 1102 57 1522 1605 83 4863 5129 266
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TRIP DISTRIBUTION

Trip distribution involves the use of mathematical formula which determines how many of the trips
produced in a zone will be attracted to each of the other zones.  It connects the ends of trips produced
in one zone to the ends of trips attracted to (in) other zones.  The equations are based on travel time
between zones and the relative level of activity in each zone.  Trip purpose is an important factor in
development of these relationships.  The trip relationship formula developed in this process is based
on principals and algorithms commonly referred to as the Gravity Model.

The process which connects productions to attractions is called trip distribution.   The most widely
used and documented technique is the “gravity model” which was originally derived from Newton’s
Law of Gravity.  Newton’s Law states that the attractive force between any two bodies is directly
related to the masses of the bodies and inversely related to the distance between them.  Analogously,
in the trip distribution model, the number of trips between two areas is directly related to the level of
activity in an area (represented by its trip generation) and inversely related to the distance between the
areas (represented as a function of travel time).

Research has determined that the pure gravity model equation does not adequately predict the
distribution of trips between zones.  In most models the value of time for each purpose is modified by
an exponentially determined “travel time factor” or “F factor” --also known as a “Friction Factor.”  F
factors represent the average areawide effect that various levels of travel time have on travel between
zones.  The “F factors” used were developed from the process described in the Travel Estimation
Techniques for Urban Planning, NCHRP 365.  The matrix is generated in TransCAD during the
gravity model process. 

The primary inputs to the gravity model are the normalized P’s & A’s by trip purpose developed in
the trip generation phase.  The second data input is a measure of the temporal separation between
zones.  This measure is an estimate of travel time over the transportation network.  Zone-to-zone
travel times are referred to as “skims.”

In order to more closely approximate actual times between zones and also to account for the travel
time for intra-zonal trips, the skims were updated to include terminal and intra-zonal times.  Terminal
times account for the non-driving portion of each end of the trip and were generated from a look-up
table based on area type.  They represent that portion of the total travel time used for parking and
walking to the actual destination.  Intra-zonal travel time is the time of trips that begin and end within
the same zone.  Intra-zonal travel times were calculated utilizing a nearest neighbor routine.

The Gravity Model utilizes the by-purpose P’s & A’s, the by-purpose F factors, and the travel times,
including terminal and intra-zonal.   The by-purpose P’s & A’s (trip table)  is combined with the
through-trip table and then balanced so that the zonal P & A’s are equal.  The resulting total trip table
is used for subsequent analysis.

TRAFFIC ASSIGNMENT

The traffic assignment process takes the trips produced in a zone (trip generation) and distributed to
other zones (trip distribution) and loads them onto the network via the centroid connectors. A
program examines all of the possible paths from each zone to all other zones and calculates all
reasonable time paths from each zone (centroid) to all other zones.  Trips are assigned to paths that
are the shortest path between each combination of zones.  As the volumes assigned to links approach 
capacity, travel times on all paths are recalculated to reflect the congestion and the remaining trips are
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assigned to the next shortest path.  This process continues through several iterations until no trip can
reach its destination by taking the next shortest path.  This is a user equilibrium assignment method
and reflects the alternative routes that motorists use as the shortest path become congested.   The
assignment produces an assigned volume for each link.

MODEL CALIBRATION/VALIDATION 

Model calibration/validation verifies that the assigned volumes simulate actual traffic counts on the
street system.  When significant differences occur, additional analysis is conducted to determine the
reason.  At this time, modifications may be made to the network speeds and configurations (hence
paths), trip generation (special generators), trip distribution (F factors), socio-economic data, or traffic
counts.

The purpose of the model calibration phase is to verify that the base year assigned volumes from the
traffic assignment model simulate actual base year traffic counts.  When this step is completed, the
systems model is considered statistically acceptable.  This means that future socio-economic data can
be substituted for base (existing) data, the trip generation, trip distribution, and traffic assignment
steps can be repeated, and future trips can be simulated for systems analysis.  It is assumed that the
quantifiable relationships modeled in the base year will remain reasonably stable over time.

CALIBRATION RESULTS

The initial accuracy check involves making comparisons of the assigned-vehicle miles of  travel
(VMT) to traffic-count-VMT.  VMT’s are calculated by taking the link distance and multiplying it by
the assigned link volumes and the link traffic counts, respectively.  These calculations were made for
total links on the network.  The value of the analysis is that it provides a good measure of how well
the model predicts the total number of trips and how well it assigns those trips to the street network.  
The Kalamazoo 1998 model meets the MDOT targets by areawide vehicle miles traveled and VMT
by most link classifications.  The collector category is slightly outside the target range (3%).  Given
these are low volume roads, this should not adversely affect the model but should be considered
during project level analysis.  

VMT COMPARISONS VS. TARGETS BY LINK CLASSIFICATION

Assignment Count Variation Target

Areawide 4087162 4021577 1.02 0.95–1.05

Freeway 1851471 1750952 1.06 0.94–1.06

Ramps 44047 46599 .95 No standard

Trunkline 658161 650905 1.01 0.94–1.06

Major Arterial 739179 781150 0.95 0.93–1.07

Minor Arterial 547010 591551 0.92 0.90–1.10

Collector 247294 200422 1.23 0.80–1.20
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Based on the validation results, the Kalamazoo model will serve as an accurate tool for estimating the
transportation impact that future proposed development might have on the street and highway system. 
It will also serve as a useful tool for testing future transportation system changes and major
development proposals for the KATS area.

APPLICATIONS OF THE CALIBRATED/VALIDATED MODEL

Forecasted travel is produced by substituting forecasted socio-economic and transportation system
data for the base year data.  This forecasted data is provided by the MPO.  The same mathematical
formulae are used for the base and future year data.  The assumption is made that the relationships
expressed by the formulae in the base year will remain constant over time (to the target date).

After either base year or future trips are simulated, other types of modeling studies can be conducted.  
• Network alternatives to relieve congestion can be tested for the 2030 Transportation Plan. 

Future traffic can be assigned to the existing network to show what would happen in the future
if no improvements were made to the present transportation system.  This process is often
referred to as “deficiency analysis.”  From this, improvements can be planned that would
alleviate demonstrated capacity problems.  

• The impact of planned roadway improvements or network changes can be assessed.  

• Links can be analyzed to determine what zones are contributing to the travel on that link.  This
can be shown as a percentage breakdown of total link volume. 

• The network can be tested to simulate conditions with or without a proposed bridge.  The
assigned future volumes on adjacent links would then be compared to determine traffic flow
impacts.  This, in turn, would assist in assessing whether the bridge should be replaced and/or
where it should be relocated.  

• The impacts of land use changes on the network can be evaluated.

Two issues are critical in using the modeling tools and processes:

• The modeling process is most effective for system level analysis.  Although detailed volumes
for individual intersection and “links” of a highway are an output of the model, additional
analysis and modification of the model output may be required for project level analysis.

• The accuracy of the model is heavily dependent on the accuracy of the socio-economic data
and network data provided by the local participating agencies, and the skill of the users in
interpreting the reasonableness of the results.

Generally, three different alternative scenarios are developed for the Transportation Plan:

• Existing trips on the existing system.  This is the “calibrated,” existing network/scenario.  This
is a prerequisite for the other two scenarios.
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7  Consideration of “immediate action programs,” Transportation Systems Management, the traffic
operations program to increase capacity and safety (TOPICS), and others, have been emphasized in the process
at different points in time.

• Future trips on the committed system.  Future trips are assigned to the committed network. 
This alternative displays future capacity and congestion problems if no improvements to the
system are made.  This is called the “Do Nothing” alternative and usually includes the existing
system, plus any projects which are committed to be built in the future.  

• Future trips on the future system.  This scenario is the future Transportation Plan network.  It
includes suggested improvements to alleviate congested subareas or corridors.

Applications of these basic procedures are both important for identifying deficiencies as well as
examining and evaluating the impacts of alternate solutions.

IDENTIFICATION OF SYSTEM DEFICIENCIES

The identification of system deficiencies is a prerequisite to the examination of alternatives and
selection of projects.  The traditional long range transportation plan development process addressed
deficiency analysis near exclusively through the modeling process.7  While this is still a key
analytical tool, the management systems, basic traffic engineering analysis, and other approaches
have advanced in relative importance.  This advancement has been promoted by the increasing
necessity to preserve (and improve) the structural and functional integrity of the existing system. 
Sensitivity to social, environmental, and economic factors place increased emphasis on making better
use of the existing system.

CAPACITY DEFICIENCIES 

The travel demand forecasting model was the basic tool used to identify capacity deficiencies.  The
modeling process is discussed in Section H of this document.

Deficient links or “sections of roadways” are determined by the comparison of volume/capacity (v/c)
ratios.  These ratios are initially identified by comparing base year volumes to the existing network
capacities (V2008/C2008).  This is an  indication of where current network problems exist.  To evaluate
the ability of the existing system to handle future traffic, the V2030/C2008  ratios are reviewed.  These
two deficiency indicators provide the initial basis for selection of projects where capacity
improvements may be merited.

Another step is the comparison of 2030 traffic volumes to the capacity of an improved network with
proposed projects included (V2030/C2030). This step was done on 6 different alternative groups of
potential capacity improvement projects.

The network results of the comparisons of 2030 traffic on the Alternative networks analyzed for the
2030 Transportation Plan are compared in this section:

• Future trips (based on 2030 socio-economic data) on the committed network (road system as it
will stand in 2008).  Future trips are assigned to the committed  network.  This alternative
displays future capacity and congestion problems if no improvements to the system are made
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beyond those that are currently committed.  This is called the 2030 Base or “do nothing”
alternative and includes the existing system, plus any projects which are committed to be built
in the future (2004).  This scenario will be referred to as 2008 TIP in the following tables.

• Future trips (based on 2030 socio-economic data) on the future system (road system as it is
proposed to be in 2030).  In developing the Preferred Alternative for the 2030 Plan, 6 separate
alternative groups of capacity improvement projects were modeled. These alternatives are
called A, B, C, D, E, and F. Based on the model results and consultation, a Preferred
Alternative was developed and modeled. This Preferred Alternative is called the 2030 Plan.  It
includes suggested improvements to alleviate congested subareas or corridors. 

The alternative models were compared on vehicle miles of travel (VMT) and vehicle hours of travel
(VHT).   VMT is defined as the assignment volume on a link multiplied by the distance on the link. 
VHT is defined as the assigned volume on a  link multiplied by the travel time on the link.  As
congestion increases travel time increases  and VHT reflects this.  VMT and VHT are measures of
travel intensity and network deficiencies.  Through a consultation process that considered the
differences in VMT and VHT for the various alternative networks and considered the 2030 Plan goals
and objectives, Alternative A was selected as the base group of projects for the 2030 Plan. 
Alternative A best balanced preserving the existing system with improving. The fewer capacity
projects in Alternative A was felt to less adversely impact the social and natural environment.
Alternative A was modified by adding some selected projects that the consultation process
determined should be part of the final 2030 Plan alternative. The network comparisons of VMT and
VHT are shown in the following table. 

KALAMAZOO AREA TRAVEL CHARACTERISTICS 
NETWORK SUMMARIES    

 

Network Vehicle Miles of
Travel (VMT)

Change in
VMT

Vehicle Hours
of Travel

(VHT)

Change in
VHT

(decrease)

2008 TIP 8,351,985 202,719

Alternative A 8,392,739  40,754 198,512  (4,207)

Alternative B 8,437,870  85,885 202,591  (128)

Alternative C 8,368,827  16,842 196,428  (6,291)

Alternative D 8,418,177  66,192 198,210  (4,509)

Alternative E 8,425,485  73,500 194,783  (7,936)

Alternative F 8,437,516  85,531 196,988  (5,731)

2030 Transportation Plan 8,391,077 39,092 199,025  (3,694)
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A second deficiency analysis process used in the identification of projects is the Pavement
Management System (PMS).  In contrast to the measurement of inadequate capacity to serve existing
and future travel demand (modeling), PMS measures the condition of the existing system.  This is a
direct measurement of the existing systems relative ability to serve the motoring public in a safe,
comfortable, and efficient manner. 

This over-simplification of a relatively complex and extensive process provides a summary review of
the deficiency determination and selection process for preserve projects for both the agencies Capital
Improvement Programs and this 2030 Transportation Plan.

Other deficiencies are identified using data from the Safety Management System, traffic volume
counting programs, operational studies, and several other methods.  Safety improvements are
incorporated into projects as design progresses.

PUBLIC TRANSPORTATION SYSTEM DEFICIENCIES

The identification of public transportation system deficiencies is done differently than the
identification of road system deficiencies.  The public transportation system deficiencies can involve
areas covered by public transportation service and more demand for service than the system can
handle.

Service Area Deficiencies

Since the entire Kalamazoo County area has public transportation service available through the
combination of fixed route and its associated ADA service in the urban area and countywide demand
response service, no area in Kalamazoo County is excluded from public transportation.  Public
comments and market surveys have indicated a desire to have public transportation service that goes
outside of Kalamazoo County.  Currently the only regular public transit service that goes outside of
Kalamazoo County is a one day a week connection to the Veterans Administration complex in
Calhoun County.

Service Level Deficiencies

Public market surveys and other public comment has identified the desire to increase the service
levels provided.  These desired increased service levels include:

• Increasing the countywide demand response service to match the current hours of operation
of the fixed route and ADA service; 

• Adding service on Sundays; and

• Increasing the hours of service to cover third shift workers or late night business.

The lack of these identified service level increases can be considered unmet needs, lack of capacity,
or public transportation deficiencies.  

This 2030 Transportation Plan does not address any of the above deficiencies.  Current service levels
of public transportation will be maintained under this plan.


