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Mr. Sam F. Cryderman

VMichigan Department of State

Highways and Transportation
Bureau of Transportation Planning
P.0. Box 30050
Lansing, Michigan 48904

Dear Mr. Cryderman:

Increased utilization of the Statewide Traffic Forecasting Model as input
for traffic studies and regional systems plans has necessitated the need
for a report explaining the actual operation and development of the model.
This report was written with the intention of fulfilling this need and also
serves as a documentation of the recent recalibration of the model to 1975
base year data. This recalibration has greatly enhanced the forecasting
capabilities of the model; and, through this report, users of the model
can quickly perceive the level of calibration, the utility, and the 1imi-
tations of the modeling process. The information supplied can also be
used as background material for other reports where model forecasts were
utilized as a data base.

This report was written by Thomas Bordeaux of the Statewide Procedures
Section under the supervision of Richard E. Esch.

Sincerely,

e

William M. Lepczyk
Assistant Administrator
Highway Planning Division
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PREFACE

The increased utilization of the Statewide Traffic Forecasting Model as
input for traffic studies and regional systems plans has necessitated the
need for a report explaining the actual operation and development of the
modé]. This report wés written with the intention of fulfilling this need
and also serves as a documentation of the recent recalibration of the model
to 1975 base year data. This recalibration has greatly enhanced the fore-
casting capabilities of the model; and, through this report, users of the
model can quickly pérceiﬁe the 1eve1 of calibration, the utility, and the
limitations of the modeling process. The information supplied can also be
used as background material for other reports where model forecasts were

utilized as a data base.

The following pages of this section 1ist other applications and developments

of the Statewide Transportation Modeling System.
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INTRODUCTION

The Statewide Traffic Forecasting Model is a tool developed in the Bureau of
Transportation Planning which allows the Department to forecast traffic on
a1l rural trunklines in the state. The model was developed for three basic
reasons:

1. To give the Department the ability to forecast travel using com-
puter technology which will provide a consistent method of fore-
casting for all proposals whether large or small for any part or
all of the state.

2. To give the'Department the ability to measure the impact of a high-
way proposal and the Subsequent change in travel patterns on re-
lated state trunklines.

3. To extensively reduce the elapsed time required to complete traffic
forecasts on many projects, thereby allowing the Department to

evaluate a wider variety of concerns.

While many associated impact analysis processes have been integrated into

a total transportation modeling system, this report serves only to address
the basic traffic forecasting portion and its operation. Since traffic fore-
casts are of fundemental importance in transportation planning, it is hoped
that this discussion will address some of the basic questions surrounding

the model and its application, .
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MODEL DEFINITION

A "model" by definition is a representation or simulation of an existing
activity. In the case of the statewide transportation model, the Department
has simulated through_computer processes the existing travel patterns and
volumes that occur between various cities and townships in Michigan so that

future travel patterns can be evaluated.

Michigan's travel model is a series of mathematical equations which use
population forecasts and driving time estimates to predict the number of
trips produced by various areas of the state and to predict which roads

these trips will use.
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MODEL UTILITY

The ability to simulate travel patterns and volumes on Michigan's trunkline

system allows the Department to evaluate alternativesidentified in the pub-

1ic involvement process. Many of the travel impacts which must be evaluated

when determining the need for a transportation project can now be measured

systematically at the statewide, regional, or county level. A list of some

impact measures include:

1.
2.
3.

Future year Average Daily Traffic (ADT) Volumes on state trunklines

Future year Design Hour Traffic Volumes (DHV) on state trunkiines

Identification of Volume to Capacity Deficiencies based on fore-

casted volumes

Level of Service analysis based on volume to capacity measure

Measure Changes in Operating Speeds on the state trunkline system

as a result of future travel (or due to improvements to the system)

Determine Diverted Traffic Volumes as a result of a new or altered

trunkline

Trip Length Change analysis showing the number of vehicle trips using

a rural trunkline summarized by trip length

Travel impact analysis is of primary importance in the identification and

evaluation of transportation needs but does not address all of the issues;

therefore, the statewide forecasting model has been developed to evaluate

other issues such as social, economic, and environmental. The following

are three additional examples of impact that can be measured utilizing the

statewide forecasting model:



Social Impacts - Measure the affect of highway alternatives on ac-

cessibility of people to hospitals, jobs, social services, etc.

Economic Impacts - Cost/benefit analysis and market area can be

measured based on driving times and volume characteristic changes.

Environmental Impacts - Gasoline consumption and air/noise pollu-

tion levels can be determined for alternatives based on operating

speeds and travel characteristics.
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MODEL ASSUMPTIONS AND LIMITATIONS

The assumption and limitations of the statewide forecasting model should

be clearly understood; therefore, before using the model, a user should be

aware of the following assumptions:

1.

The basic trip generation -~ distribution travel patterns established
from actual statewide origin - destination (0&D) interviews are

assumed for future year forecasts.

.~ Future travel rates are modified depending upon the analysis of

the trend in vehicle miles per capita.

The model accounts for traffic generated from a new facility because
trip generation - distribution takes into consideration the shortened
driving time.

The "zones of analysis" used in the model are reasonably homogeneous
in that most of them include all types of land use.

State trunkline travel patterns are simulated using only four socio-
economic characteristics (population of the zone, accessibility of
zone to surrounding populations, travel time to other zones, and

vacation attraction index).

Because of the complexity of actual travel conditions, the following Timita-

tions of the statewide forecasting model should be c¢learly understood:

1.

Zone size generally limits the application of this system to rural’
state trunklines.

Traffic volumes in urban areas should be used only in through travel
analysis since intracity travel is not generated using the existing

model.



R

Impact analysis under ten minutes is not practical because this

is the minimum intrazonal driving time.

Travel forecasts may be used directly in statewide, regional, and @?
some corridor analysis, but only as a starting point in detailed :
project level analysis.

The model is calibrated to an ADT which is the weighted average
of the rural portion of any state trunkline between two cities

or major intersections. Therefore, traffic forecasts should be
compared with the base year weighted average in order to use model

output for detailed traffic analysis.

A1l county road volumes, both present and future, should be treated

only as loading 1inks and their actual volumes should be adjusted

depending on the total county road pattern in the area.

-10-
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MODEL OPERATION

This section will briefly explain the operation of the statewide transportation
model. The zone system identified in Figure 1 is the basis around whicﬁ the
entire model operates and is also the base for storing data. The basic model
has been divided into four parts: 1) the highway network model, 2} the trip
generation model, 3) the trip distribution model, and 4) the traffic assign-

ment model.

The highway network model is used to define and create in computer terms

the highway system under study. Presently, the 547-zone network includes

all state trunklines (both urban and rural) as identified in Figure 2.

The computer terminology used to discuss the 1975 highway network is referred
to as a set of nodes and links. A link is a point identified by the nodes

at each end. Figure 3 is a conceptual drawing of a portion of the highway
network used in the 547-zone system. The solid data or nodes represent link
intersections. The illustration indicates that there are two basic types

of system 1inks, regular highway links and zone centroids or "loading tinks",
A regular highway 1ink is used to describe a section of highway while a cen-
troid Tlink is used to connect the people 1iving in an analysis area or zone
to the actual highway network, This link is used to feed traffic to and from

the highway system.

The user of the highway network model can differentiate between types of
proposed highway links according to certain physical and travel characteris-

tics. The type of data entered during the initial link - node network definition

-11-
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FIGURE 2
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NETWORK DESCRIPTION

FIGURE 3
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includes information such as speed, distance, and capacity information.’
Since the 1975 network was created through standard coding procedures, this
same techﬁique can be used to simulate alternate highway proposals. The
output from the network portion of the modeling system is a primary part

of the travel forecasting process.

The second part of the statewide traffic forecasting process is known as the
trip generation model and developed to simulate the number of actual trips
- occurring between each of the 547 analysis zones for a predetermined base

year which in this case is 1975.

The total trips to and from a zone are dependent on the population of the
zone and the accessibility of that zone to other zones. This accessibility
is measured by determining the number of peopie that 1ive within a specific
driving time to the zone under study. Knowing the number of generated trips
for each analysis area is not enough, their distribution on a statewide basis
must also Ee simulated. This function is performed through the trip distri-

bution model which is the third part of the traffic forecasting process.

The distribution model uses a gravity principie in determining the trip
interchange between zones. This process is a mathematical formula which
states that the number of trips distributed between zones is related to their

population and decreases as the distance between two zones is increased.

The end result of this calculation for each zone interchange is a trip table
(matrix) which represents all trips between each of the 547 zones. The total
trip table for all 547 zones does not indicate which Tinks within the highway
network are utilized but only the travel volume between zones. The task of

identifying which routes these trips use is left to the fourth part of the




traffic forecasting process known as the traffic assignment model.

The primary function of this model is to bring together the-output of the
network model and the trip generation - distribution models. Using driving
time and a trip table as its input from the base network, the assignment model
selects the probable routes the trips identified in the trip table will use

in the actual highway network. An example of how this selection or assignment
process works is shown in Figures 4 and 4a. The assignment model determines
that the trip table contains one hundred trips which have their origin in

~ Zone 156 and thelir destination in Zone 201. The driving times from the net-

| work indicate that links 4-5, 5-6, 6-7, and 7-8 as the shortest highway path
between these two zones. Each 1ink on this path has recorded as passing through
it the one hundred interzonal trips as shown in Figure 4. The trip table,
likewise, indicates that fifty trips have their origin in Zone 202 and their
destination in Zone 157. The minimum driving time path was calculated as
links 1-4, 4-5, 5-6, and 6-9 and the fifty trips generated in Zone 202 and
attracted to Zone 157 as shown in Figure 4a are now assigned to these Tinks.
This process is repeated not only until all those trips leaving Zone 202
destined for every other zone within the system have beén recorded, but also
until the procedure is repeatéd from the perspective'of all analysis zones.
The assignment model outputs a highway network with the load or total traffic

volume information for each 1ink in the system.

These 1ink volumes become traffic forecasts when projections of future zonal

population are employed in the trip generation - distribution submodeils.

-16-




ASSIGNMENT PROCESS
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CALIBRATION PROCESS

The process used to calibrate the statewide forecasting model consists of
three basic steps:

1. Network Ca]iﬁration

2. Trip Generation - Distribution Calibration

3. Total Calibration

A short discussion of each step follows.

Network Calibration

Network calibration of the statewide forecasting model involves first a process
of editing the speed and distance for all links in the network. This editing
requires a thorough understanding of the road characteristics in each area

in order to establish the realistic driving speeds for all links. Figure 5
shows the driving times from Zone 183 as calculated by the speeds and dis-
tances carried on the network 1ink file. Once the network is edited relative
to speeds, a "tree" building program is run which calculates the shortest
driving path between each zone and all other zones. Figure 6 shows the trees,
or paths, from Zone 183 (Lansing) to all other zones in the state. Graphic
display on a 4014 Textronic Cathodide Ray Tube Terminal allows the analyst

to quickly edit travel paths for reasonableness,

Since in reality people travel a multitude of routes, network tree calibration
is meant to assure that the model is building the most likely path between
each zone pair. Extensive knowledge and understanding of actual travel pat-
terns must be applied in order to properly define realistic 1ink speeds 1in

the network calibration process.

-18-
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Network calibration of the statewide forecasting model also includes a Ehecking
and editing process to assure thaf the trips from each zone are loaded to
simulate the most probabie traffic loading in the zone. In the model, a
centroid 1ink loads all trips generated at the zone Tevel usually to one

point on the network; however, in some cases, multi-centroid loadings are
necessary. GBenerally speaking, the finer the road network the more frequently
siﬁgle zone loadings can be applied. Often county roads serve a very important
function in an area; and, consequently, many major county roads are added or
deleted from the network in the calibration process to assure that the proper
paths and connections to the trunkline system are made. Once the travel

paths and zone loadings are correct based on actual travel patterns, network

calibration is complete.

Trip Generation - Distribution Calibration

Perhaps the most crucial aspect of any computer assisted modeling process lies
in the mathematic functions which either explain @r predict the real Tife
relationships being simulated. .In traffic forecasting, the model must utilize
reliable input data in mathematical equations to compute probable trip inter-
change between each zone pair based on known origin - destination travel
patterns. Michigan's traffic forecaéting model uses the gravity model concept
which states that the travel between two areas (zones) is a function of the

size of each area and the distance that separates them.

Adjustments to the initfal generation - distribution calibration process are
sometimes necessary in the model calibration in order to better simulate actual
ovrigin - destiqation travel patterns. The initial eguations and curves in

the gravity model must be calibrated to the socio-economic peculiarities of

selected Michigan zones and geographic barriers such as the Mackinaw Bridge.

_20-



Model trip generation - distribution cailibration is done by comparing trip
interchanges produced by the model with data available from actual origin -

destination studies.

Total Calibration

Once the network and trip generation - distribution equations are calibrated
independently, many times selected 1inks are still not calibrated so that
reliable forecasting can be done statewide. A measurement of this is made
through comparison of the base year {1975) model forecast with known traffic
volumes. In the case of the statewide forecasting model, it invelved comparing
| 1975 model forecasts to 1975 ADTs on the 1975 traffic flow map. The 1975
traffic flow map was used because it is the most widely utilized traffic volume

reference map in the Department.

The comparison of the model simulated base year ADTs against traffic flow map
ADTs illustrated that the trip generation - distribution process and network
calibration had been successful in bringing a majority of the links in the
network to within the calibration standard range of + 10% of the actual ADT.

In most cases the model's utilization of population as the major socio-economic
variable in trip generation - distribution had adequately served to simulate
the travel taking place. However, some links still remained uncalibrated.

The majority of these cases occurred where a 1ink was affected Ey a "special
generator" or geographic barrier which is not fully accounted for in the
initial trip generation - distribution equations using population as the primary
variable. The correction for these trip generation - distribution problems

took the form of factors called MODS and BETAS. These MODS and BETAS were



applied internally in the model to increase or decrease trip interchangesﬂ
to more closely reflect the real world where the population variable was
inadequate. These factors are similar to the K factors and F factors used

in the Urban Transportation Planning System process.

The last section of this report is included so that any user of Michigan's
statewide travel forecasting model will be able to determine for themselves

just how successful or unsuccessful the 1975 model calibration process was.

2?2
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CALIBRATION STATUS

Recalibration of the statewide traffic forecasting model to base year (1975)
data was completed in March, 1978. The recalibrated model has greatly en-
hanced the reliability and capability of traffic forecasts and allows for more

extensive input into regional and statewide model impact analysis programs.

Several important improvements to the model include:
1. Calibration of a model with a 1975 network and 1975 travel patterns,
updates the model ten years from the original 1965 calibration.

2. New calibration standards of + 10% of the base year ADT versus the

| old model standard of + 25%.

3. Elimination of the over generation of long distance travel in the

trip distribution phase of the 1965 model.

Several means are available for investigating how accurately the model is
simulating existing travel patterns. First, the comparison of trip length
distribution curves (TLDs), model simulated trips, versus actual origin -
destination trips is a good test of whether the model produces a comparable
numbar of trips by trip length class. The actual origin - destination TLD
curve in Figure 7 represents a cross section of all the travel in the state
since it includes some sixty major and minor O&D surveys taken throughout the
state over the last two decades. This curve should be compared to Figure 8
which is the TLD curve for all the trips produced by the model for the base
year forecast. Comparison of these two curves shows the patterns to be very
similar and the mean trip Tengths, model versus actual, to be 30.860 te 35.399
repsectively. Although the difference between these mean trip length
statistics are not significantly large, it appears that the margin might
even be less, assuming that the origin - destination data is more

biased toward long distance travel, since stations in surveys are

-23~
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sometimes not taken on the most local traveled roads since they are the most
difficult to survey due to traffic congestion. The conclusion then in re-
viewing these TLD curves is that the model is doing an excellent job of match-
ing the actual travel based on the number of trips generated and distributed
by trip length class.. This does not mean, however, that these trips are

utilizing the right roads, which brings us to the next step.

As previously mentioned, comparison of model forecasts with 1975 ADTs, as de-
rived from the 1975 traffic flow map, allows for a determination of the level

each 31nkris calibrated. Reference to Appendix A permits an examination, by
regibn, of the ratio of the actual 1975 ADT that the model is forecasting for
each segment of trunkline road. These plots illustrate that with a few exceptions
all links are within a range of + 10%. As an example, if a Tink carries a value
of 1041 this means the model is forecasting an ADT which is 104.1% of the base
year ADT for that 1ink (1000 or 100.0% would be the best possible forecast).

‘A third test made and perhaps the strictest examination of model simulation
capability is the comparison of model trip distribution patterns with actual
single station origin - destination trip distribution patterns. These plots,
in Appendix B, show in bandwidth intervals the distribution of traffic for
selected Tocations around the state. Through comparison of the actual trip
data with model simulated trip data for the five stations, the patterns should

be similar 1f the model is simulating real world traffic patterns.

A computer program called TPEVAL was used to complete a fourth test run with
illustrates the capability of the model to forecast base year ADTs. This program
compares 1975 model forecasted traffic volumes with 1975 actual ADTs for every
link in_the state, The program then sums, by road type, the number of 1inks

with forecasts within a specific range of the actual volumes. The results
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of this test found that 90% of all rural roads on the model are forecasfing

1975 volumes within a range of + 10% of the actual 1975 ADT. Furthermore,

95% of all rural roads are forecasting within a range of + 20%.

A final test and another very exacting test is the comparison of model

thru trip volumes with the external thru trip volumes at the corridon of an

actual origin-destination study. This test is an extremely thorough way of

verifying the accuracy of any statewide model because:

Total independent data sources must be compared
Large variations in traffic volumes must be simulated

Large variations in the trip purpose of roads at the corridon Tevel
must be simulated

Large variations in trip length must be simulated

The thru trip comparisons of model versus actual thru trips appear in Appendix

C for Grand Rapids and Flint origin-destination studies.

In conclusion, these results seem to illustrate that the model is quite

accurately simulating existing travel volumes and travel patterns in the

state.

If the assumptions and limitations are clearly understood, the model

can be used for future year forecasts. Additionally, general consensus by

users of the model to date have, for the most part, found future year fore-

casts to be reasonable relative to other forecasts derived by manual fore-

casting methods.
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PERCENT, MODEL CALIBRATED TO 1975 ADT (REGION 1)
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PERCENT MODEL CALIBRATED TO 1975 ADT (REGiON 3)
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PERCENT MODEL CALIBRATED TO 1975 ADT (REGION 4)
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PERCENT MODEL CALIBRATED TO 1975 ADT (REGION 5)
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PERCENT MODEL CALIBRATED TO 1975 ADT (REGION 6)
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PERCENT MODEL CALIBRATED TO 1975 ADT (REGION 8)
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PERCENT MODEL CALIBRATED TO 1975 ADT (REGION 9)
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PERCENT MODEL CALIBRATED 10O 1975 ADT (REGION 11)

-38-



PERCENT MODEL CALIBRATED TO 1975 ADT (REGION 12)
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PERCENT MODEL CALIBRATED TO 1975 ADT (REG ION 13)
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TRIP LENGTH DISTRIBUTION ON M-20 ISABELLA COUNTY
ACTUAL SUMMER WEEKDAY VOLUMES

BANDL = 0 TO 50
BAND2 = 51 T0 100
BAND3 = 101 T0 250 )
BAND4 = 251 7O 500 — TN
BANDS = 501 T0O 750 !
BAND6 = 751 T3 1000
BAND7 = 1001 T3 1500 i
BANDS = 1501 T3 2500

| BANDS = 2501 TG 5000

"' BAND1O = 5000 TG 999999
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TRIP LENGTH DISTRIBUTION ON M-20 ISABELLA COUNTY
MODEL SIMULATED SUMMER WEEKDAY VOLUMES

BANDL = 0 T0 50
BAND2 = 51 TO 100
BAND3 = 101 TO 250 N :
BAND4 = 251 T0 500 P T
BANDS = 501 T0O 750 -
BANDG = 751 T@ 1000
BAND7 = 1001 T3 1500
BANDS = 1501 TO 2500
' BAND9 = 2501 T@ 5000
 BAND1O = 5000 TQ 999999
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TRIP LENGTH DISTRIBUTION ON M-140 VAN BUREN COUNTY
ACTUAL SUMMER WEEKDAY VOLUMES

BAND1O = 5000 TG 999939

BAND! = 0 T0 50

BAND2 = 51 T8 100 -

BAND3 = 101 Td 250 i
BAND4 = 251 Tg 500 T L
BANDS = 501 T8 750 N

BANDS = 751 T 1000 ; .
BAND7 = 1001 T@ 1500

BANDS = 1501 T@ 2500

BANDS = 2501 TG 5000 . TN
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. TRIP LENGTH DISTRIBUTION ON M-140 VAN BUREN COUNTY
| MODEL SIMULATED SUMMER WEEKDAY VOLUMES

““ BAND1 = 0 TO 50
BAND2 = 51 TO 100
BAND3 = 101 70 250
 BAND4 = 251 TO 500 ‘L_“_;j
// BAND5 = 501 70 750 ik
BANDB = 751 T0 1000 -
1 BAND7 = 1001 TO 1500
"' BANDS = 1501 TO 2500
s BANDS = 2501 TO 5000
. 'BAND10 = 5000 TG 9399999
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BAND1
BAND2
BAND3
BAND4
BANDS
BANDB
BAND7
BANDS
BANDS
BAND1G

| | S | | O | | T 1 I 1

TRIP LENGTH DISTRIBUTION ON M-72 ALCONA COUNTY
ACTUAL SUMMER WEEKDAY VOLUMES

51
101
251
501
751

1001
1601
2501
5000

T0 50
10 100
T0 250
10 500
T0 /50
T0 1000
TO 1600
T0 2500
TO 5000

70 999989
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TRIP LENGTH DISTRIBUTION ON M-72 ALCONA COUNTY
MODEL SIMULATED SUMMER WEEKDAY VOLUMES

BANDL = 0 TO 50

BAND2 = 51 T8 100

BAND3 = 101 T0 - 250 | ;

BAND4 = 251 TO 500 =
BANDS = 501 T8 750 1L
BANDS = 751 T3 1000

BAND7 = 1001 T0 1500 :
BANDS = 1501 T0 2500 ,
BANDG = 2501 10 5000

BAND1O = 5000 TO 999999




TRIP LENGTH DISTRIBUTION ON US-2 MACKINAC COUNTY -
ACTUAL SUMMER WEEKDAY VOLUMES
BANDL = 0 70 50
BAND2 = 51 T0 100 i Pl
BAND3 = 101 T0 250 %
BAND4 = 251 TO 500 ! _7[l ==
BANDS = 501 T0 750 4 (e |
BANDG = 751 TO 1000 i
BAND7 = 1001 TO 1500
BANDS = 1501 Td 2500 N
BANDS = 2501 T 5000 \ ‘
BAND1O = 5000 7O 999999 spl :
i
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TRIP LENGTH DISTRIBUTION ON US-2 MACKINAC COUNTY
MO-DEL SIMULATED SUMMER WEEKDAY VOLUMES

- BANDI

- 0 T0 50
BAND2 = 51 TO 100
BANDZ = 101 T0 250
BAND4 = 251 T0 500 ' =]
BAND5 = 501 70 750 T
BANDS = 751 T@ 1000 th
BAND7 = 1001 T@ 1500 i I
BANDS = 1501 T@ 2500
BANDS = 2501 T@ 5000

© BANDIO = 5000 TO 999999
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~ TRIP LENGTH DISTRIBUTION ON M-53 SANILAC COUNTY
ACTUAL SUMMER WEEKDAY VOLUMES

CBANDL = 0 TO 5U
BAND2 = 51 TO 100 -
BAND3 = 101 70O 250
BAND4 = 251 70 500 N
BANDS = 501 T0O 750 T
BAND6 = 751 TO 1000 ] T
BAND7 = 1001 T3 1500 ji,
BANDS = 1501 T@ 2500 ' ‘
BANDS = 2501 T0 5000
BAND1O = 5000 T@ 939999
[~
-
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TRIP LENGTH DISTRIBUTION ON M-53 SANILAC COUNTY
MODEL SIMULATED SUMMER WEEKDAY VOLUMES

0718 50

BAND1 =
BAND2 = 51 T0 100 -

BAND3 = 101 70O 250 ]

BAND4 = 251 T0 500

BANDS = 501 T0O 750 Tﬁhd"j \
BANDG = 751 T0 1000 ]
BAND7 = 1001 TO 1500

BAND8 = 1501 T@ 2500

BANDS = 2501 TG 5000
BAND1O = 5000 TO0 999989 /Y-

) > =t
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GRAND RAPIDS AND ENVIRONS TRANSPORTATION STUDY
AREA BASE MAP

SUMMER WEEKDAY 1965
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GRAND RAPIDS 0&D STUDY

THRU PERCENT THRU PERCENT
STATION 1965 08D STATEWIDE MODEL
1 13 23
2 25 28
3 20 15
4 13 | 17 .
6 43 40
7 8 18
8 10 28
9 19° 22
10 16 25%
11 8 18
13 31 45

* Road relocation occurred since origin-destination study
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FLINT O&D STUDY

THRU PERCENT THRU PERCENT
STATION 1965 Q&D STATEWIDE MODEL ;1 5
4 5 3
5 19 20 -
7 19 37* ]'
8. 16 7 -
|
10 49 39 &
12 37 39
13 29 36*
30 West of M-13%* BN
14 20 10 East of M-13. R
33*** 38*** ;
1 50 38

* Station 7 and 13 exhibit a higher percent because the statewide
model contains I-69 from Lansing to Port Huron

** This station was compared both east and west of M-13 because all
local trips load at one location

*%%* These two stations show combined figure again because of a singel
loading problem where all trips must get on M-57 where in real -
life they use both routes . e
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