HE
148
M53
1976

MECHIGAN'S STATEWIDE TRANSPORTATION
MODELING SYSTEM

REPORT ABSTRACTS

STATEWIDE RESEARCH & DEVELOPMENT
MARCH, 1976 '




MICHIGAN DEPARTMENT OF STATE
HIGHWAYS AND TRANSPORTATION

=BURF.AU OF TRANSPORTATION PLANNING

MICHIGAN'S STATEWID E TRANSPORTATION
MODELING SYSTEM

REPQRT ABSTRACTS

STATEWIDE RESEARCH & DEVELOPMENT
MARCH, 1976 7'

STATE HIGHWAY COMMISSION

PETER B. FLETCHER | CARL V. PELLONPAA
Chairman Vice Chairman
HANNES MEYERS, JR. WESTON E. VIVIAN
DIRECTOR

John P. Woodford



TABLE OF CONTENTS

INTRODUCTION

ABSTRACTS
SYSTEM DEVELOPMENT REPORTS.
SYSTEM APPLICATION REPORTS






Introduction

When a report 1s published by members of the Statewide Transportation
Planning Procedures Section, it has become a standard procedure to include
a list of all previous reports published by this section. This list,
one of which appéars below, has been frequently relied upon to give the
reader of each document an opportunity to become familiar with the work
done in other areas of Michigan's Statewide Modeling Prgcess. It, likewise,
has been used as a means of introducing Statewlide Transportation Planning
Procedures Section visitors to the Statewide report series which, in recent
years; has grown to be gquite voluminous. While a report title indicates
the general nature of the discussion contained in a document, it does not
necessarily give one an idea of the specific topics discussed therein. It
is, then, the purxpose of this report to expand the titles of each report
within the series; to present a more meaningful synopsis of thelr contents.
The initial portion of this report reviews those documents which have been
written to explain the development of the Statewide Modeling System or
portions thereof. IThe following section reviews the contents of those
reports which were published to demonstrate several of the many applications

to which various system components may be or have been applied.
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STATEWIDE TRAVEL MODELING SERIES

Objectives and Work Program

Region & Workshop Topic Summaries

Single and Multiple Corridor Analysis

Model Applications: Turnbacks

Proximity Analysis: Social Tmpacts of Alternate Highway
Plans on Public Faecilities

Model Applications: Cost-Benefit Analysis

Air and Noise Pollution System Analysis Model
Transportation Planning Psychological Impact Model

Level of Service Systems Analysis Model: A Public Inter-
action Application

Statewide Socio-Eccnomic and Transportation Rescurces
and Their Role in Intercity Transportation Decisions

- Service-Area Model

Effective Speed Model: A Public Interaction Tool

System Impact Analysis Graphie Display

Modeling Gasoline Consumption

Tax Rate and Assessed Valuation Information

Accident Rates 547 Zone System

Population Projections 547 Zone System

Development of Network Models

Multi=Level Highway Network Generator ('Segmental Model)
Semi~Automatic Network Generator Using a '"Digitizer"

A Statewide Transportation Modeling System Effectively
Meets the Transportation Challenge of the '70's.
Michigan Statewide Modeling System: Symnopsis.

Part A--Travel Model Development: Reformation-Trip Data
Bank Preparatiom

Part B--Development of the Statewide Socio—Economic Data
Bank for Trip Generation-Distributiocn

Single Station Q&P Procedures Manual

External 0&D Procedures Manual

Corridor Location Dynamics

Environmental Sensitivity Computer Mapping

Design Hour Volume Model Development

Capacity Adequacy Forecasting Model

Modeling Major Facility Opening Impact on DHV

Statewide Public and Private Facility File

Conversion of Department of Commerce Industrial Expansion
File

Statewide Socio-Economic Data File

Mapping Socio-Economic Data with SYMAP

Conversion of the Agricultural Census File

Statewide Travel Impact Analysis Procedures

Statewide Social Tmpact Analysis Procedures

Statewide Economic Impact Analysis Procedures

Computer Run Times - An Ald in Selecting Statewide Travel
Model System Size

Michigan Goes Multi-Modal

Multi-Modal Mobility and Accessibility Analysis

1972 Statewide Rail Network: Summary Tabulations
Commodity Flow Matrix - Ann Arbor Railroad
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Community College Service—Area Aﬁalysis

Proximity of Automobile Injﬁry Accidents to Hospitals
Industrial Park Proximity Analysis

Proximity of People to General-Purpose Hospitals

Proximity of Airports with Scheduled Service to Population
Regional Park Proximity Analysis

Rifle-Range Proximity Analysis

Ambulance Serwvice—-Area Analysis

Comprehensive Statewide Planning

Graphic Display of Fixed-Object Accident Data

Preliminary Investigation: A Technique for the Projection
of Accident Rates

Impact of 50, 55, or 60 M.P.H. Statewide Speed Limit
A Method for Functionally Classifying Rural Arterial Highways

Economic and Trawvel Impacts of Speed Limit Reduction Using
A Statewide Transportation Modeling System

I-69 Impact on the Accessibility of Health, Fire, and
Ambulance Services te Residential Areas.
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Volume I

~ OBJECTIVES AND WORK PROGRAM

Objectivaes and Work Program (Volume I) was the first in what has
grown to bé a formidable series of reports which detail the develop~
ment and application of Michigan's StatewidelTraffic Forecasting Model,.
This‘repdrt's basic purpose was threefold: 1) to present the then
proposed model's objectives - gstated in terms of and to be accomﬁlished
in four separate phases; 2) to define specific work programs needed
to complete each phase of model development; and 3) to document the
benefits to be received by thé Department and other State agencies
from a fully operational model. Staff requiremeqts and a proposed
time schedule were also discussed. Although shifting priorities over
the last few years have made thils report obsolete within the Statewide
Transportation Plamning Procedures Section, other groups interested

in statewide modeling may find it of significant value.
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Volume I-A

REGIGN 4 WORKSHOP TOPIC SUMMARIES

Volume I-A presents a brief summary of the Statewide Traffic

Forecasting Model Workshop sponsored by the Michigan Department of
State Highways and Transport'ation and the Federal Highway Adminis-
tration in November 1971. Specific aspects of statewide modeling
which were discussed in the workshop's several sessions are re;fiewed.
In addition, attachments include those exhibits referenced in each

workshop discussion as well as other material of a general integrest.




Volume I-B

SINGLE AND MULTIPLE CORRIDOR ANALYSIS

This volume describes the statewide model's benefits over manual
techniques in terms of speed, cost, reliability, and comnsistency.
These advantages make it possible to analyze single and multiple
corridorAtraffic-patterns more efficiently than ever before. Several
alternate proposals are used in an illustraﬁion of how the analysis
process, which has been developed within the state's modeling frame-
work, actually works. A brief discussion of the model's operation
precedes the illustratioﬁ while a discussion of future model applica-

tions is presented succeeding it.



Volume -I-C L.

MODEL APPLICATIONS: TURNBACKS

When the character and level of service of a state trunkline

approaches that of a county road, the Michigan Department of State |

Highways and Transportation has the option, with local consent, of
"turning the road back" to local control. Travel patterns on.a
state trumkline may change for any of a number of reasons. This
volume suggests how statewide O & D studies and the statewide model
may be used iﬁ evaluating trunklines to determine whether they meet
"turnback" criteria. Use of the model, it is pointed out, allows
the Department to predict which routes may be subject to turnback

with the adoption of parficular regional plans.
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Volume I-D

PROXIMITY ANALYSIS: SOCIAL IMPACTS OF ALTERNATE HIGHWAY
PLANS ON PUBLIC FACILITIES

In formulating equations and devising techniques to be used in

the trip generation phase of the statewide modeling process, a method-
ology for monitoring the social consequences of implementing alternate
highway schemes has been developed. Basically, this technique allows
its user to determine how proposed highway plans might affect spacial
relationships between social groups and public.facilitiés by calculating
the change in simulated driving time which may result from the actual
implementation of a specific plan. Since this procedure has been
developed within the statewide modeling system, it may use any of its
extensive data files which include the Statewide Travel Data Bank, the
Statewide Socio-Economic Data File, and the Statewide Public and Private
Facility File. This data may be displayed in a number of ways without
‘modification, but the most visually impressive technique has been the

use of both two- and three~dimensionmal computer mapping routines.
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Volume I-E

MODEL APPLICATIONS: COST—BENEFIT ANALYSIS

"Section 109(h) Guidelines"'of Title 23, U.S. Code, stipulates
that final decisions regarding highway projects must include considera-
tipn of the public's need for "fast, safe, and efficient' transportationm.
The computerized process defined in this report measures speed and
efficiency as a dollar cost to the user on each of a number of alternative
highway plans and compares: the plans regarding safety by forecasting
future accidents on the altermatives, Furthermore, the process considered
herein contrasts value gained or lost by users and taxpayers through the
implementation of a2 number of alternative highway plans. It also measures
such intangibles as surplus benefits received by the user-community as a

whole through a plan which makes travel cheaper and more efficient.




Volume I-F

AlR AND NOISE POLLUTION SYSTEM ANALYSIS MODEL

Federal legislation requires that the evaluation of eagh highway
project include an estimate of the amount of noise and air poliution
which will probably be generated with implementation. The traditional
approach-to an evaluation of this sort is to analyze the proposed road
in isolation., The methodology,described herein is superior in that
it is able to account for system level impacts; that is, one is now
able to monitor the envirommental consequences of a single project on
the pollution level of the entire system. The models modified for use
within the Statewide System and described here are those originally
designed by the Stanford Research Institute (SRI). The actual programs, -

and the technical Information relating to their use can be found in

SRI's battery of computer programs known as SNAP - i.e., Standard Network

Analysis Package.



Volume I-G

TRANSPQRTATIBN PLANNING PSYCHOLOGICAL IMPACT MODEL

.This report details the development of a means of meésuring the
relative "driving comfort” of its trunkline system or any route or
- combination of routes therein. The Stétewide Transportation Planning
Procedures Section has created an index syétem for measuring the
psychological impact of highway improvements which has been labeled
a HASSLE factor (Highway Annoyancé Scale of Selected Logical Elements).
This factor was derived from original efforts in this field by the
Stanford Research Institute (SRI). SRI developed a scale that measured
the relative congestion of a route by dividing the capacity of a route
bj its actual or anticipated volume (V/C ratio). The Statewide effort

goes several steps further.




Volume I-H
LEVEL OF SERVICE SYSTEMS ANALYSIS MODEL: A PUBLIC INTERACTION APPLICATION.

Recent legislation has made it the responsibility of each highway

department to effectively communicate with the public in matters concerning

future highway projects. The public must now be made aware of the total
&E picture énd what effects each project might have on them. Since the
general public f£inds it difficult to understand the "jargon" of the
& highway engineers, techniques must be devised to communicate suspected

impacts of alternate proposals to them in a meaniﬁgful, logical, and

comprehensible manner. The level of service concept is one with which
many are able te readily identify. This report is meant to illustrate

how this concept may be emploved as an effective device for public

communication. The emphasis throughout 1s placed on its graphic use
for public involvement rather than the actual principles of the concept

itself.




Volume I~-I

STATEWIDE SOCI0—-ECONOMIC AND TRANSPORTATION RESOURCES
AND THEIR ROLE IN INTERCITY TRANSPORTATION DECISIONS'

If planning and financing of multi-modal transportation systems
is to be effective, it is necessary to identify the extent of mobility
of all population groups in the state. Once the geographic distribution
of various mobility graups in the state is identified and definéd, rational
planning of transportation systems can proceed. The allocation of present
and future transport development funds must emerge from sound decision
making processes derived from transportation need and existing service.
The current transportation modeling systems are built to forecast demand
for travel based on predicted levels of population and surrounding population,
Due to changing social priorities, as the result of the political process,
there is a need for the transportation modeling to be flexible if statewide
and regional goals are to be effectively met. This report deals with the
discussion of mobility impact variables in the application of the statewide

transpottation'modeling system to changing needs and priorities.
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Volume I-J

SERVICE—AREA MODEL -

As an offshoot of the Pfoximity Analysis process, the Service-Area
Model was developed to éalculate the probable level of influence of each
member of any facility group. It allows a plamner to test rapidly the
probable effects of adding or deleting a facility from his exdisting sﬁstam
Used in conjunétion with Proximity Analysis, the Service-Area Modél can

be a powerful tool in facility location planning.




Volume I-K

EFFECTIVE SPEED MGDE‘L:' A PUBLIC INTERACTION TOOL

This report documents the construction and testing of a model which

is able to relate the congestion on a highway link to the effective

running speed on that link. The model usges three separate sets of

"curves" to relate link speed.to its volume—-to-capacity ratio., The

actual choice of the function to be used on any given link is determined
by, first, the type of roé.d being studied and, secondly, by its number
of lanes. OQutput from this model will be useful in communicating with
the general public on various regional transportation projects and may

be valuable in the development of a new capacity-restraint algorthm.



Volume I-L

SYSTEM IMPACT ANALYSIS GRAPHIC DISPLAY

One function of the Statewide Modeling System is the evéluation of
the travel, social, and economic impacts thought to be caused by alternate
highwéy systems., The result of the impact analysis process is a computer-
ized highway network file which contains impact analysis information on
a link by link basis. With more than 3500 links in a statewide network,
this scale is obviously too detailed to permit meaningful regional and
statewide system comparisons. This report documents the steps performed
to obtain graphic comparisons of system impact analysis. Included are
annotated flow chart and examples of system level summary tables and

graphic comparisons.



Volume I=-M

MODELING GASOLINE CONSUMPTION

This report describes an operational model with a capability

which can be applied to evaluate alternate highway system

proposals, The major parameters in the calculation are a

measure of traffic volume on each link in the highway net-
work, the speeds on the links, and an estimate for gasoline
consumption at various speeds. The oﬁtput of the gasoline
consumption model is the projected number-of gallons annually
consumed on each alternate highway system proposal at what-
ever speeds are to be examined, The result is separated

into interstate, federal and primary, and federal and
secondary highways, and yields a total from all three, at

county, regional, and statewide levels,




Volume I-N

¥ | | TAX RATE AND ASSESSED VALUATTON INFORMATION

When the Michigan Department of Treasury supplied this Section

with a computer tape containing tax rate and assessed valuation data,

it was.Qdickly converted to the Statewide 547 zome system. This report
documents its conversion thréugh the use of specialized computer programs

?ﬁ- and its display through use of the statewide graphic display battery.

[



Volume I-0

ACCIDENT RATES 547 ZONE SYSTEL!

This report was prepared in order to document the source of accident
information and the standards now being used in the Statewide Transportation
Modeling System to assist in the development and evaluation of regional
transportation plans. In the area_of safety, the number of accidents is

presently being supplied.




%f' Volume I-P
POPULATION PROJECTIONS 547 ZONE SYSTEM

s This report deals with the development of the zonal population

projections used in the statewide traffic forecasting model. The modeling

system presently being used was calibrated to a 1965 highway network.

The population projections used in the model were initially completed by
the‘Population Studies Center at the University of Michigan. These county
level projections were then used as input to the small area projection

study prepared by Donald E. Bailey entitled Preliminary Population Projection

for Small Areas ir Michigan - November, 1966. The present modeling system

uses a zonal summarization of these population projections. The zonal
summaries have been adjusted by 1970 county level census data and used as

the basic input to the trip generation ~ distribution process. Because

interest has been expressed in new county forecasts now available from

o the State of Michigan Bureau of the Budget, new zonal populations based

| on these forecasts are now available. The following report has been updated
to reflect the additional work done with the Bureau of the Budget (B.0.E.)

forecasts.



Volume IT

DEVELQPMENT OF NETWORK MODELS

This volume describes the techmnical development of the now
modified 510 zone network model and its more refined (and as
of yet, experimental) 2300 zone system. The process of zone
and network definition, coding procedures and network editions
through the use of computer technique are all discussed in
turn. A brief persentation of the technical differences

between the 510 and the 2300 zone models is also included.




Volume ITI

MULTI-LEVEL HIGHWAY NETWORK GENERATCR {“SEGMENTAL MODEL™)

Volume III presents a technique to generate multi-level
highway network (Segmental Model). This technique deals
with the automatic reduction of network details in areas
remofe to a particular study area to reduce computer run
times in network analysis without significantly affecting
the detailled study area, This report documents the
segmental model techniques, defines and explains the model's
computer programs, discusses the use of program and run
times on a B-5500, present tests results on actual 2300

zone station model network and discuases future applications

and program refinements,




Volume TIIT~A

SEMI—-AUTOMATIC NETWORK GENERATOR USING A “DIGITIZER"

Human errors are quite prevalent with the use of traditional
network coding procedures because of the sheer size of the
typical coding operation. Since most operations are manual
they are quite lengthly which generates staff boredom which
in turn, produces additional errors. This report diverts
its attention £o a process developed to: 1) drastically
reduce network coding time by replacing manual tasks with
machine operations 2) eliminate a tedious task through use
of a Thompson Pencil follower and 3) improve network

reliability by reducing coding errors.




Volume IV

A STATEWIDE TRANSPORTATION MODELING SYSTEM
EFFECTIVELY MEETS THE TRANSPORTATION CHALLENGE OF THE ‘70°°

This report was prepared for the AASHO committee on Computer
Technology and was presented at the National Conference in June, 1973.
The document reviews the ‘“challenge" confronting all State Highway
Departments as they entered this decade and discussed how a statewide
modeling effort effectively meets this challenge. Specific discussions
were included detailing Michigan's system as it existed then and suggested
techniques to be developed which are now used in the daily operation

of the model.




Volume IV-A

{UCHIGAN STATEWIDE MODELING SYSTEM: SYNOPSIS

This brief document is a pictorial review of the AASHO report.
The graphics contained herein are those which were used in a slide

presentation of the original report.




» Volume V-Part A
PART A —~TRAVEL MODEL DEVELOPMENT: REFORMATION-TRIP DATA
BANK PREPARATION
Volume V deals Wiﬁh the preparation of an origin-destination
trip data bank, the development of a social-economic data
bank, the the complex analysis process required to develop
calibrated trip gemeration-distribution models at the state-
wide level, Because of the complexity of this process,
Volume V has been sub=divided into various parts. This
portion (Part A) deals with the processes required to
develop an origin-destination trip data bank.. These pro-
cesses are concerned with the deletion of the data to be
used, the preparation of correctly formated data, the
problems incurred as the result of using multi-city urﬁan
data, and finally the refromation of the data for travel

characteristics analysis,



Volume V-A

PART B ——DEVELOPRIENT OF THE STATEWIDE SOCIO—-ECONGRIIC DATA
BANK FOR TRI? GENERATION-DISTRIBUTION

Parﬁ B of Volume V documents the development of a socio-
economic data bank which has been used to strengthen and
expand upon the original trip generation-distribution
equations. It is now also intended as input to the
proximity analysis process for measuring a large range

of social, economic and environmental impacts of altermnate
highway plans, Indeed, the wide range of information in-
cluded within this data bank has lent itself to "multi-

department” applications.




Volume V-A

SINGLE STATION 0 & D PROCEDURES [MANUAL

This report describes the process for editing and expanding 0&D
data and producing several analysis reports using standard TP programs
and utility programs. Input to the process is interviews taken on the
single station origin and destination suxrvey sheets, Reports are:
General Purpose Standard Summary (by trip purpose and vehicle type),
Selected trip tables (based upon 547 zone system), trip length frequency
distribution, selected frequency distribution, selected tree plots
(with trip ends zrbrigins or destination§J7L and a loaded network {(with
only trips from a particular study loaded along minimum cost paths from

each origin zone to each destination zone).




Volume V-B
EXTERNAL (0 & D PROCEDURES FRANUAL

External origin—destination surveys consit of interview stations on
all major roads leading into a study area. The study area usually consists
of a small city. Because the external surveys were so similar in nature
to the single-station origin-destinations studies, the procedures for the
external studies manual are based upon a prior procedures manual for
evaluating single-station surveys. The external manual outlines procedures ?
for collecting, editting, and prepariﬁg standard evaluation tables. The
origin and destinations are converted to the zone system of the statewide
transportation model to take advantage of already existing techniques for
display and evaluatiom of zone Information. Five standard tables are
proposed. These are: (1) trip-length frequency distributiomn, (2) a
computer drawn plot showing the number of trip ends occurring in all zones
around the state, (3) a trip-purpose versus vehicle type summary table for
terminal, through, and all trips passing inte or through the study area,
and (4) a count of trip origins and destinations for each internal study
zone. A sample report is contained in the appendix and was prepared using

actual interview data and the procedures ocutlined in the manual.




Volume VI

CORRIDOR LOCATION DYNAMICS

The Corridor Location Dynamics Model described in this
report has the ability of taking any socio-economic and
environmental goals set by the plénner as input and to
generate an optional route between two points using a
mathematical technique known as “dynamic programming'.
This model has three important differences from the
conventional péocess for choosing a highway alternate:
1) It allows goals to be quantified and weighed by
various interest groups 2) It yields logically exhaustive,
mathematically determined optional solutions

according to any set of goals and 3) It is fully auto-
mated, requiring little or no human labor. The
methodolggy is fully described and test resulfs are

included,



Volume VI-A

ENVIRONMENTAL SENSITIVITY COMPUTER MAPPING

This report deals with an automated method of prbducing ghaded
environmental-sensitivity maps from ERTS satellite data. The
technique, which is a spinoff from the Corridor Location Model, is
a gopd "first-cut” planning tool in that it allows planmers to quickly

rule out unfeasible corridors. Since its output is pictorial, it can

translate the dpinions, goals, and objectives of the residents of a
region into a map of "sensitive" areas. People can thus see the effects
of their opinions on the location of a proposed highway; environmental
analysts may then restrict their attention to feasible corridors only,
thus eliminating unnecessary work. The method of analysis and possible

extensions are provided in addition to examples of the routine's output.




Volume VII -

DESIGN HDUR'V.OLUME MODEL DEVELOPMENT

It has long been recognized that Design-Hour Volume or the
30th~Hour Volume is essential but hard to predict in the
traffic forecasting process. Few comprehensive reports

on this subject have been completed compared with efforts
related to the analysis and prediction of annual average
daily traffic (AADT). This report describes the efforts
put into the development of a DHﬁ model which {3 currently
used to predict future design hour volumes on every link
of the highway system. Some test samples on reliable data

proves the validity of the model.



Volume VII-A

CAPACITY ADEQUACY FORECASTING MODEL

The‘capacity adequacy Forecasting Model is a computerized
technique used in determininé.the number of days in a year

a highway link will probably be congested beyond its
practical capacity. The adequacy of a link in terms Qf
capacity can be predicted as a function of two link-specific
independent variables =- v/c ratio and Design Hour Volume
(DHV). This report discusses the model's development
through the use of contingency tables and correlation
analysis. The forecasts from the model may sexrve as a
complimenéary criterian in evaluating future trunkline

deficiencies.




Volume VII-B

MODELING MAJOR FACILITY OPENING IMPACT ON DHV

This report details an initial refinement to the Design Hour
Volume model. The existing DHV model predicts DHV percentage
trendé for future years based on a DHV percentage for the
base year and a statistically determined cuxve of typical
behavior of DHV overtime. DHV as a percent of AADT severely
declines with time., A significant exception seems to be
when a major facility in the state opens, at which time DHV
percents on nearby and otherwise related highway links
sharply increase. The process described herein attempts to

incorporate such increases inte the DHV model,



Volume VIII

STATEWIDE PUBLIC AND PRIVATE FACILITY FILE

After developing preliminary trip generation -~ distribution
equations for the statewide traffic forecasting model a socio-
ecoﬁpmic data bank was created in order to supply more input
variables to update these equations in preparation for trip
genération for the 2300 zone model. From trip generation

and trip distribution developmént came the concept of proximity
analysis. This report defines the techniques and information
required in the devéloPment of the statewide public - private
facility file. It shows that proximity analysis, in conjunction
with the facility file can be a valuable tool in the analysis
process of evaluating the impact of alternate highway plans

on certain facilities throughout the state.




Volume VITII-A

CONVERSION OF DEPARTMENT OF COMMERCE INDUSTRIAL EXPANSION FILE

This .report is presented in keeping with the Statewide Transportation
Planning Procedures Section's policy of Inter-Departmental cooperation.
It was prepared with the help of the Department of Commerce who supplied
j data tapés. The report examines industrial expansions in the State of
Michigan for the years 1968 fhrougﬁ 1973 with the emphasis on the graphic
display capabilities for the purpose of comparing expansions and their
impacts {(costs and jobs) for the previously mentioned six year period.
The conversion process to Statewide zones is covered in detail, Included
as data fo£ each year are: (1) company name, (2) location of expansion,
(3) building costs, (4) machine cost, (5) total cost, and (6) employment

change.



Volume IX

STATEWIDE SOCI0—ECONOMIC DATA FILE

.Because of the increasing importance of the plamning of

highways and other state facilities and because of the
integral relationship between highways and the plamming

of facilitigs, it was decided to expand the use of the
census data from the original intent of improving trip-
generation to that of creating a generalized socio~economic
file which others in the department or other state agencies
might also use, This report deals with the development and
use of a system to obtain census information at the state~
wide model's 547 zone level. Zonal summaries of census
information may be obtained with a minimum of manpower

and cost through use of a computer program (QSIRP) and

may be output in simple lists or graphic form through use

of several statewide routines.




Volume IX-A

'MAPPING SﬂClO—EBUNDMIB DATA WITH SYRIAP

SYMAP is a computer program used to produce maps of geographic areas
with shading of these areas dependent upon some quantitative information
about the areas. The program can be purchased from the Laboratory for
Computer Graphics and Spatial Anmalysis at Harvard University. In order
to complete shaded maps of the State of Michigan, the étatewide Transportation
Planning Procedures Section created the necessary data files to allow
information based upon the statewide transportation modeling system's
zones to be mapped. The manual prepared is not intended to be a complete
SYMAP user's manual (already available from Harvard); but it is intended
to briefly describe the types of maps available and to show some standard
options and deck setups found to work well for mapping the statewide model

gsocio~economic zone data.



Volume IX-B

CONVERSION OF THE AGRICULTURAL CENSUS FILE

The report details the actual conversion of the county-level

Agricultural Census data abtained from Michigan State University to

the Statewide Transportation Planning Procedures Section zone system

and potential uses of the file. These uses include a discussion of

establishing agricultural centers within the State and suggestions

of possible transportation service to these regions in the way of

rail lines or alternate highway routes. Examples of the data contained

on the tape include: (1) number of acres of farmland, (2) harvested cropland,
(3) farms by economic class (based on sales), and (4) information pertaining
to types of grain harvested by: (a) number of farms, (b) number of

bushels, and (¢} number of acres.




Volume X-A

STATEWIDE TRAVEL IMPACT ANALYSIS PROCEDURES

A standard battery of sixteen travel impact indicators have
been developed for use within the Statewide Modeling System.
This report documents those computerized techniques which
have been devised to momitor the effects that proposed
trangportation plans would probably have upon regional
travel patterns if actually implemented. These indicators
allow public officials to test alternate schemes in search
for an optional solution to particular transportation

problems before actually submitting a single plan for adoption.



Volume X-B

STATEWIDE SO CiAL IMPACT ANALYSIS PROCEDURES

This report documents how the model and related analyses tools
can be applied to the problem of determining the relative
social impacts of alternative highway patterns at the state-~
wide and regional analyses levels. Specifically, the report
contains an explanatibn of how seven analysis techniques can
be applied to measure the relative social impacts of three
highway alternatives in the Northwest Region of Michigan's
lower peninsula, The emphasis is not on making definitive
selection of one of the alternates relative to the others
based on social criteria, rather it is on explaining how

the Modeling System can be utilized to provide the infof-
mation needed to make various social impact analyses as

required by Federal law.




Volume X-C

STATEWIDE ECONOMIC IMPACT ANALYSIS PROCEDURES

This document like its companion reports, stresses the appli-

cation of the statewide modeling system in determining those
effects most probably caused by the implementation of a
specific regional ttansportation plan. The direct and in-
direct cost of highway construction may be estimated and
compared to alternate proposals through use of two computerized
techniques: 1) Proximity Analysis and 2) Cost Benefit Analysis,
The methodology of both téchniques have been fully documented

in other reports within the statewide system. Emphasis

here is placed upon their usefulness in evaluating a number
of plans in terms of nine economic indicators which have been
developed using key concepts embodied within these two

“h original procedures,



Volume XI

COMPUTER RUN TIMES — AN AID IN SELECTING STATEWIDE TRAVEL
' MODEL SYSTEM SIZE

This volume documents the computer rum times of alternate

assigmments for both the 547 and the 2300 zone systems, This
has been done so that each of the planning teams within the

Bureau might become more familiar with the statewide modeling

process, By comparing the differences in run times between

the two systems, it was also hoped that other states would

obtain a better idea of the size of system they may wish to

uge for the "uping" of their own statewide models.




Volume XIIT

MICHIGAN GOES MULTI-RIODAL

This report details the preparation of amn autowated battery
of computer programs which will become the basis for the
evaluation of passenger travel and commodity flow by four
modes « highway, bus, rail and air - at the statewide or
‘regional level. Recent Federal legisiation, the energy
crisis, and financial difficulties besetting carriers in

all modes make it imperative that departments of transpor-
tation be equipped to do multi-modal statewide transportation
planning. A modeling éystem such as the one described herein
seems to be an important step in achieving this capability.
The basic programs in Michigan's package of routines were

originally developed by Stanford Research Institute.



Volume XIIT-A

MULTI-MGDAL MOBILITY AND ACCESSIBILITY ANALYSIS

This volume documents an analysis procedure which enables

one to measure the accessibility of selected groups of the
population to travel modes such as rail, bus and air., The
process utilizes existing tools created for use with the
statewide highway model, adjusting the analysis procedure

S0 as té better deal with and resolve such multi-modal
transportation issues as improvement of public mobility and
goods movement, abandonment of stations or lines, ete. In
view of the growing concern for improved public transportation
and freight service, such procedures should be of special

interest to transportation planners.




Volume XIII-B

1972 STATEWIDE RAIL NETWORK: SUMMARY TABULATIONS

This report consists of several summary tables which were requested
by the Rail Planning Section during the fall of 1974. The tables summarize
link data on the Michigan railroad network. Much of this data was collected
and. coded by Chuck Eisle of Comsad Research Corxporation. The tables
summarize mileage, and 1972 FRA carloads and tonnages by railroad and

by various planning classifications.



Volume XIV-A

COMMOBITY FLOW MATRIX — ANN ARBOR RAILROAD

This report documents an important addition to Michigan's
planning data base: railroad commodity flow information:

The basie ingredient of fransportation planning is the
origin-destination survey. This volume presents a commodity
0-D data from the Ann Arbor Railroad (100% sample), summarized
into a matrix of zone-to-zone flows. The zones used are
those of Michigan's Statewide Transportation Modeling System.
Thus, the potential has been created for railroad planning
and znalysis based on reliable 0-D information, using the
extensive capabilities of the Statewide System, which insures
compatibiiity with previous and future highway and other:

modal analyses performed on the Statewide System,




Volume XIV=B

GOMMODITY FLOW MATRIX — PENN CENTRAL RAILROAD

This portion of Volume XIV is identical to part A with

the exception that the matrices presented are specific -
to the Penn Central Railroad. A 100% sample was, again,

the basis of development.




Volume XIV-C
COMRMODITY FLOW MATRIX MICHIGAN RAILROADS 1% SAMPLE
Part A and B of this volume has detailed thé development of

commodity flow matrixes, based on a 100% sample, for the

bankrupt Ann Arbor and Penn Central Railroads. This portion

of Volume XIV documents the development of such matrixes

for all movements which have either or both their origin
and/or destination within the State. The data used

herein is based on a 1% sample.




Volume XV-A

RAILROAD FINANCIAL IMPACT ANALYSIS

The United States Railroad Association (USRA) developed a
computerized technique to‘be used as an aid in determining
which of the bankrupt light-density branch lines should be
included in the Federal rail corporation’ (Con Rail). The
technique known as viability analysis, was adopted by this
Department to be utilized in the development of a short-

term State Rail Plan. Certain modifications were necessary
kbefore the procedure would be accepted by State rail planners.
This volume reviews the original technique as received from
the USRA and as it has been modified for use in the state

rall planning process,




Volume XV-B

RAILROAD COMMUNITY IMPACT ANALYSIS

One important area of multi-modal planning, namely railroad
planning, has become of extreme importance due largely to

the Rail Reorganization Act of 1973. Many tools were devised
to permit quick, effective analysis of Michigan's railroad
system. A procedure for determining community impacts is

one of these tools. The original procedure was developed

by R.L. Banks and Assoclates, Inc.- and Creightons, Hamburg,
Inc, It was altered by this Department to permit estimates
of community impacts based upon carloads per branch line.
This report describes the revised community impact

procedure.,




Volume XVI

MULTI-PS0DAL ANALYSIS: DIAL—-A-RIDE

Because of increased pubiic demand for such service as
Dial-a~Ride coupled with the necessity of using every

tax dollar to the fullest measure, multi-modal planners
have a responsibility to the public to use all available
information in choosing communities in which they plan to
spend money., The process documeﬁted in this report is
offered as a possible first step in providing an additional
dimension in Diagl-a=-Ride site selection. A process of
‘this nature could alsc be useful in formuiating a state=~
ﬁide Dial-a~Ride plan, This report should be iegarded more
as a working paper than as a finished product. Feedback
from potential uses, it is hoped, will strengthen it until

it can be used as a day-to-day plamning tool,.



Volume XVII

INTERMODAL IMPACT ANALYSIS — TRUCK AND RAILROAD

. Because of recent Federal legislation and renewed public
involvement, particularly conceming other tramsportation
modes and envirénmental impacts, it has become imperative
to develop efficient methods of providing answers to inter-
modal problems. Before any transportation decision can be
finalized, it must be shown that the decision is the best
solution, among all possible modes, to the problem being
studied. The process described in this report should aid
transportation planners in analyzing the possible inter-
modal impacts of highway plamning upon the railroad systém.
It will also help determine the possible effects rail

planning may have upon highway sufficiencies.




\ REPORTS




Report #1

COMMUNITY COLLEGE SERVICE-AREA ANALYSIS

This report was completed to assist the Michigan Department of
Education in evaluating two different proposed schemes for statewide
community college districts. Information was used from three basic
information files - the statewide socio-economic file, statewide
facility file, and statewidé highway network file., Socio-economic
data used includes labor force, employment by industry, family income,
and education completed. Histograms and shaded density maps (SYMAP)
were used to graphically display this type of information. Proximity
analysis procedures were used to show the proximity (15 minute time
bands frqm 0 to 60 minutes) of persons with various educational levels
to community colleges. Most data presented was summarized to school

district (two schemes) was well as the statewide model zone system.



"""""""""""""""""" B

Report #2

PBDXI_MITY OF PEOPLE TO GENERAL—PURPOSE HOSPITALS

This report is another demeonstration of how the social impacts of

alternative transportation plans can be monitored quickly with a Statewide

Transportation Modeling System. Using Proximity Analysis, the Department

of Public Health can compare alternative plans using two illustrated

criterias the possible shift in service potential of each hospital and

the degree to which the system of hospitals serves all areas of the gtate.

As a sample of the first criterion, the concentration of people within
specified driving times around each hospital is méasured. For the second,
each subarea of Michigan is examined to see how many hospitals its residents
can reach in twenty, forty, and sixty minutes. This sort of information
facilitates input to the transportation planning process in its early

stages, as required by recent Federal legislation.




Report #3

INDUSTRIAL PARK PROXIMITY ANALYSIS

Two necessary characteristics of a successful maﬁufacturing location
are 1) ready access to people who will run the machines and 2) a means of
bringing in raw materials and distributing finished goods. This report
demonstrates how the Proximity Analysis process could be useé effectively
by the Department of Commerce for two distinect purpeses. First, it
facilitates site selection for a potential client. And second, it allows
the Department of Commerée to measure the impact of several proposed
transportation plans on its present facilities, thereby providing feedback
to the Department of Transportation. As a simple test, the number of
pecople in the labor force was retrievgd by zone from the Statewide Socio-
Economic File; the Statewide Facility File was the source of the number of
airports by zone., The concentration of these data around each industrial
park certified by the Department of Commerce was then caléulated, using
the Statewide Tramsportation Modeling Network to determine driving times.
The Office of Economic Expansion, Michigan Department of Commerce, was so
pleased with this application that it distributed the report to all of its

field personnel.



~ Report #4

PROXIMITY OF AUTOMOBILE INJURY ACCIDENTS TO HOSPITALS

A unified system such as the étatewide Transportation Modeling
System can be used to bring together data files not only from different
areas of the Department of Transportation, but from other departments
as well. In this application, the Stateﬁide Modeling Network and
Proximity Analysié were used to relate accidents from MDOT's accident
master to the hospitals catalogued by the Michigan Department of Public
Health. This sort of analysis can serve both departments., For example,
if there is a high-aceident area which is more than twenty minutes from
the nearest hospital, two possible courses of action could alleviate the
problem. The road can be relocated or improved, or a health care facility
could be built nearer the site. Cooperative analyses such as this could

result in greater interdepartmental coordination.

B




Report #5

PROXIMITY OF AIRPORTS WITH SCHEDULED SERVICE TO POPULATION

Proximity Analysis can be a valuable tool in allowing a service
organization to monitor three distinct service characteristics: potential
demand on existing facilities: areas which are unserved in the existing
system,-and overlapping of service areas. Each of these iz a funection
of the transportation systeﬁ-which connects the server with the people
to be served. EFExamples are given of how these impacts can be assessed
using the Statewide Facility File, Socio-Economic File, Transportation
Modeling System network, and Proximity Analysis process., Each area of
impact is discussed in some detail. Some inmsight is also given into
how changes in these service measures can be measured relative to proposed

modifications in the highway network.



Report #6
'REGIONAL PARK PROXIMITY ANALYSIS

This igs another example of how a Statewide Transportation Modeling
System can serve multi-departmental needs. In response to a request from
the Department of Natural Resources, ghe System was used in selecting
a site for a proposed Huron~Clinton Metropolitan Authority park.

The analysis takes two forms. First, computer plots of driving paths
away from the proposed facility allow a planmer to see at a glance the
park's probable service area. Second, analyses of population proximity,

calculated in incremental driving-time bands, serve as an indicator of

the potential demand on the proposed park.




Report #7

RIFLE~RANGE PROXIMITY ANALYSIS

At the request of the Michigan Department of Natural Resources,
the Statewide Modeling System was used to select a site for a new
state-sponsored rifle range. The DNR had chosen eleven possible
sites and wanted tp know both the places and the number of people
accessible to each site within one hour's driving time. The first
question was answered graphically. Computer plots of minimum time
driving paths away from each site are a natural by-product of the
Statewide Transportation Modeling process. These plots are annotated
with cumulative driving times, so that the reader can quickly determine
the extent of a one-hour radius. For demographic data, the Statewide
Socio~Economic File provided population figures by zome. These were
accumulated using Proximity Analysis in isochronic bands around each

proposed site.




Report #8

AMBULANGE SERVICE-AREA ANALYSIS

This report was completed for the 0ffice of Health and Medical
Affairs to assist them in evaluating how well the present system of
emergency ambulance facilities are serving the state. Information was
kejed to the zone system of the statewide transportation modeling system.
Those files used were an ambulance facility file and the statewide highway
network. Since a large portion of ambulance use is for automobile accidents,
a statewide file of auto injuries by zone was used. Also, populétion and
ﬁopulation density was used. To investigate the relationship between people
and the number of vehicles in an area, a table was made for each statewide
model zone in the state and include the following: (1) number of ambulance
facilities, (2) number of véhicles, (3)'population, (4) population density,
and (5) ratio of population to number-of-vehicles. For a better statewide
picture, a state map (SYMAP) showing the persons—-per—ambulance density
around the state was produced. An area may not have an ambulance facility
in the immediate area but may still be served well since it is close via
an expressway to an adjacent facility. Therefore, proximity analysis was
used to show the facilities within 20 minutes driving time to every zone in
the state. Algo, from another perspective, the number of injuries within
20 minutes driving time of each facility was found. Information is displayed

in list form as well as SYMAP form.




Report #9

CORPREHENSIVE STATEWIDE PLANNING
A MULTIPLE BENEFIT OF A STATEWIDE TRANSPORTATION MODELING SYSTEM

This report is first in a
the multi-benefits a state may
the development of a statewide
have expérienced difficulty in
statewide planning operation;
issues in this area. The idea

transportation modeling system

series that deal with issues directed at
expect to receive as the direct result of
transportation modeling system. Many states
attempting to develop a comprehensive

This report directs itself at some of the
beiné that certain elements within a statewide

will allow many states which select this

technique to systematically eliminate many of the typical difficulties.



Report #10

GRAPHIC DISPLAY OF FIXED-OBJECT ACCIDENT DATA

Pursuant to a request made by the Traffic and Safety Division of

this Department, this report was prepared to assist them in their roadside

safety improvement program. Graphics display of fixed-object accidents
and a special subset of fixed-object accidents, guard-rail accidents,
were provided using elements of the Statewide Transportation Meodeling

System,.




Report #11

PRELIMINARY INVESTIGATION: A TECHNIQUE FOR THE PROJECTION OF ACCIDENT RATES

On July 30, 1974, the Statewide Transportation Planning Procedures
Section published a brief report explaining how base accident rates for
old and néwly proposed routes are calculated within the Statewide Trans-
porfatioﬁ Modeling System. Since no technique was then available for
the projection of.these base‘year accident rates, they, out of necessity,
were assumed to remain consﬁant. Although an obvious flaw in this type
of reasoning was apparent, it nevertheless gave the Department a means
of eyaluating alternate transportation plans until a better method could
be devised. This report documents a sericus attempt to find a more logical
means of calculating base and future year accident rates on a link-by-link
basis from variables which "physically" describe a roadway - e.g., its

right~of-way, sight distance and/or surface condition.



Report #12

IMPACT OF 50, 55 OR 60 M.P.H, STATEWIDE SPEED LIMIT

The analysis documented in this report was completed in order to
determine the probable impact that a gtatewide speed limit might have
on motor fuel consumption in the State of Michigan. For the purposes
of this sfudy, it was assumed that the most likely speed limit would
be 50 MIP.H. Additional analyses were also completed for both a 55 M.P.H.
spéed limit and also a 60 M.P.H. speed 1imit. The analysis is intended
solely as an initial inquiry. The results obtained are based upon several
judgmental assumptions and use of this information must be based upon

full knowledge of these assumptions.




Report #13

AMETHOD FOR FUNCTIONALLY CLASSIFYING RURAL ARTERIAL HIGHWAYS

This report is directed at the application of the Statewide

Transportation Modeling System in assisting the process of functional

classification of rural highways in any typical highway planning
organization. The report documents the application using two basic
elements: (1) population centers and other travel generators, and

(2) highway travel characteristics.



Report #14

ECONOMIC AND TRAVEL IMPACTS OF SPEED LIMIT REDUCTION
USING A STATEWIDE TRANSPORTATION MODELING SYSTEM

This report documents a process now being used in the Statewide
Transportation Modeling System to predict three impacts of speed limit
reduction which were previously difficult to address at thg system
level; the additional driving times necessitated by slower speeds,
the value of the time lost, and a comparison of the probable number
of trips made before and after gpeed limit reducﬁion. Such calculations
‘are particulérly valuable in gauging ihe possible effects of a speed

reduction before it is actually implemented.




Report #15

1-69 INIPACT ON THE ACESSIBILITY OF
HEALTH, FIRE, AND AMBULANCE SERVICES TO RESIDENTIAL AREAS

The construction and utilizati;n of a transportation c&rridor
has been recognized as having a tremendous-effect upon a region's
political, economic, social, psychological and environmental framework.
In compliance with Section (109%h) of Title 23, U.S. Code, state departments
of transportation are now required to study fully the economic, social,
and environmental impacts of new road alternatives in relation to the
existing road system. This report deals with the application of statewide
transportation modeling system concepts as related to social impact
analysis. The process developed in this document deals with the measurement
of change in accessibility to public services a proposed construction
project may have on a study area. The Statewide Model has been used to
predict impacts based on statewide and regional transportation plans.
Even though this report deals more specifically to a project area, rather
than a regional corridor system, the principles and concepts used in the

Statewide Model can also be utilized here.





