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The responsibilities of the modern highway department
are increasing dramatically as the result of recent Federal
legislation. Additionally, most highway departments have
become increasingly aware of the extremely sensitive and
complicated nature of transportation. It is influenced by,
and interrelated with, a great many human, monetary, and
natural factors. A change in the nature of transportation
services has far-reaching effects on the economy o¢f regions,
the social, psychologiéal, and political characteristics
of individuals, and the quality of the environment. The
changing nature of the transportation planning process has
increased the tasks confronting each highway agency as lden-
tified in Figure 1. Research and analysis efforts comgleted
within the Statewide Studies Unit of the Transportation
Planning Division indicate that the development of a state-
wide transportation modeling system may be the most effective
means of efficiently fulfilling these additional responsibilities.

In order to more efficiently allocate the public resources
available, some highway agencies have turmed to analysis of
transportation at the (statewide) system level. States which
have developed a statewide traffic forecasting model have
recognized that effective planning must take into account the
comprehensive review of many interrelated factors. To this end,
selected highway planning agencies have modeled the entire
transportation system, complete with social, economic and environ-

mental aspects of travel:
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"Using a model, an analyst is much more apt to

be able to perceive where inefficiencies occur,

. . . where links are weak, and where reorgan-
ization or elimination or organizational elements
can occur. Study of the system model can be a
most fruitful source of alternative solutions to
problems". . (NCHRP Report 96, p. 13.)

Section 109(h) of Title 23, United States Code, defines
system planning as "regional analysis of transportation needs
and the identification of transportation corridors.'" Regional
analysis may be sufficlient 1if the study region is identified
such that no major Interstate or U.S. route passes through
the region. On the other hand, 1f a principal route does pass
through the regional study area, major changes in that route
within the region could have zignificant impact on statewide
travel patterns. Problems of this nature will be reduced if
each state has the opportunity to employ a statewide transpor-~
tation modeling system evaluation model in the planning process.

The technique of selecting the best of a set of alterna-
tive transportation plans most often consists of four major
elements. This technique defined in Filgure 2 would continue
until significant "trade-offs" are identified and an optimal
alternative 1s evident, with information about the assets
of one plan influencing the design of the next. Therefore,
each transportation agency should be able to identify and
evaluate the consequences of each plan quickly and systemati-
cally 1in order for the process to arrive at an optimal plan
within a reasonable time frame.

"A great deal of work needs to be dome to bring

statewide transportation planning to the level
where 1t ecan in fact provide the kinds of out-
put that are desired, and te do sco with the

speed that officials and public demand." (HRB
‘Report 401, p. 25.)
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Many transportation planning agencies can forecast

isolated impact of a plan, but few offer a system level eval~

uation of consequences; many can identify the effects of a

new freeway on the regiocn in which it lies, but few are able

to evaluate these

or on other state.
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agencies. Still fewer have formulated a
for this evaluation process.

which presently have the potential to offer
means of carrying out this system—-level

no more than five. (HRB Report 401, pp.

39-40.) More efficlent means of meeting additional transpor-

tation department

responsibility must be found if transportation

planning is to realize its full potential.




However, agencies assigned the responsibility for

highway planning must alsc be aware of the fact that
modeling applications, although exceptionally useful,
are limited by wvarious computér system capabilities.
A report entitled "The GCARS System: A Computer Assigned
Method of Regional Roﬁte’Loaation", in Highway Research
Receord 348 states that:

"The capabilities of currently available com-

puters and our knowledge of the highway planning
funetions make automated planning systems in
which the computer does all of the work imprac-
tical. 1In contrast, computer—-aided planning

-systems are feasible." (HRB Report #348, pp. 1-15)
As technology does improve and the knowledge of the highway
planning function increases, additional computer applications
will almost certainly be developed. The development and
efficient use of these new tools may well be the major
challenge facing many highway planning agencies in the
present decade.

Finally the added responsibilities in tramsportation
planning efforts have been defined. The tools to be used
in the process have not. The purpose of this presentation
is to suggest an effective éystem of techniques which we

feel may open new avenues of analysis to the states currently

facing these responsibilities.







In compliance with Section 109(h) of Title 23, United
States Code, each state is required to formulate an Action
Plan detailing how the social, economic, and environmental
impacts of any alternative transportation plan will be
identified, measured and evaluated. Much of the literature
dealing with the action plan and its implementation poses
the challenge facing highway departments today. The following
three excerpts may serve to illustrate this point,

The part of Section 109(h) of Title 23 which deals with
the interrelation of S&stems and project decisions states
that:

"Many significant economic, social, and environmental
effects of a proposed project are difficult to an-
ticipate at the systems planning stage and become
clear only during location and design studies. Con-
versely, many significant environmental effects of
a proposed project are set at the systems planning
stage. Declsions at the system and project stages
shall be made with consideration of their social,
economic, environmental, and transportation effects
to the extent possible at each stage."

Section 4, the implementation document for Section 109(h)
of PPM 90-4, Paragraph B, states that:

The process by which decisions are reached should be
such as to merit public confidence in the highway
agency. To achieve this objective, it is the FHWA's
policy that:

(1) Economic, social, and environmental effects be
identified and studied early enough to permit
analysis and consideration while alternatives
are being formulated and evaluated.

(2) Other agencies and the public be involved in the
project development early enough to influence
technical studies-and final decigions.



{3)

Apprupriate conslderation be given to reasonable
alternatives, including the altermnative of not
building the project and alternmative modes.

Additionally; section 9 challenges each highway agency

to establish:

Procedures to be followed to insure that timely
information on social, economic, and environmen-
tal effects:

‘(a)

(b)

(e)

Is develeoped in parallel with alternatives
and related engineering data, so that the
development and selection of alternatives
can be influenced appropriately.

Indicates the manneyxy and extent to which
specific groups and interests are benefi-
cially and/or adversely affected by alter-
native proposed highway improvements.

Is developed sufficiently to allow for the
estimation of costs, financial or otherwise,
of eliminating of minimizing identified
adverse effects.

From thase and other awamples it appears that the maior

elements

of the challenge confronting each transportation

agency in the 70's are: (See Figure 3 ).

1,

Measurement of highway impacts at the system level
rather than isolated project.

Evaluation of "no-build" along with other alternatives,

Consideration of Social Tmpacts which highway plans

might have on soclety and the individual.
Consideration of the effect of highway plans upon
the economics of the entire soclety.
Consideration of impacts which highway plans will
have upon the environment.

Involvement of both public and private agenciles

throughout the development of the plan.
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7. Consideration of other modes of tramsportation.

8. Dynamic Analysis - ability to rapidly reanalyze

and evaluate the 1Impacts and changes in travel
patterus on the entire system due to actual or

proposed changes in the transportation system,

Although there may be additional challenges that might
be added to figure 3 it appears that these should be the

basic consideration., It is toward answering these challenges

that more comprehensive and powerful tools of analysis must

be developed by today's transportation agencies.
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A STATE )DELING SYSTER

The Statewide Studies Unit of the Transportation
Planning Division, Michigan Department of State Highways
has approcached the challeﬁge of system-wide impact amnalysis
through the development and application of a statewide
transportation modeling system. This report deals with
a modeling solution which will hopefully complement the
typical traﬁ5portation planning process and effectively
meet the challenge of the 70's. It is, in fact, a sincere
attémpt to document the possible framework and system

components through which any transportation agency may

develop a dynamic statewide transportation planning process.

The impact evaluation system discussed in the following
paragraphs is a systematic approach to the analysis of
travel and its effect on selected social, economic and
environmantal effects of alternative transportation planms.
Using the statewide travel forecasting model as the nucleus
special social, economic and environmental impact analysis
models_have been developed to complete the statewide modeling
system. The entire system is responsive to proposed changes
in the transportation system, thus providing an evaluation
process that attempts to simulate the "real world".

Because of the complexity of the real world being simu-
lated, the statewide modeling system presently being developed
in Michigan envisions three lEVEiS or stages in the total devel-

opment of ity modeling system similar to those in Figure 4.

10
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;é This report deals primarily with research efforts at the

development stage I; test results for both. stages II and

ITI are also included in lesser detail. If each state

is to be successful in meeting the previously discussed

challenges, then initially, it must develop the three
bagic information files &escribed in Figure 5 before a

statewide modeling system can function effectively.

These three files are defined in the modeling process

to represent society. When developing each of the components

in the statewide modeling system the persons involved in the
P ‘ system analysis phase defined these files to be:
1. The Natural Environment and information about the
;i: environment.
| 2, The communication system which acts as‘the inter-
change element between the physical and natural
environment.
‘3. The Physical Environment or things that man has
gé placed in the natural environment.
The complexity of each of these statewide files could vary
as the proposed goals of the statewide modeling system in
each state dictates.
The Natural Environment file used in stage I in the
Michigan process includes such things as: ;
1. Population data
2. Socio-economic attributes of the population (1970 Census)
3. Assessed valuation
4, Land Use data by ten classes
5. Water avrea information

A more detailed list of data in the first file appears in Figure 6.

12
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GENERAL CHARACTERISTICS OF POPULATION

SCHOOL ENROLLMENT BY TYPE OF SCHOOL
YEARS OF SCHOOL COMPLETED
CITIZENSHIP BY AGE

INCOME CHARACTERISTICS OF POPULATION

FAMILY INCOME
INCOME BY OCCUPATION AND SEX
RATIO OF FAMILY INCOME TO POVERTY LEVEL

LABOR FORCE CHARACTERISTICS OF POPULATION

EMPLOYMENT BY AGE
EMPLOYMENT BY OCCUPATION AND SEX
EMPLOYMENT BY INDUSTRY AND SEX

SOCIAL CH&RACTERISTECS OF POPULATION

AGE BY SEX
TYPE OF FAMILY
MARITAL STATUS

AREA CHARACTERISTICS

LAKE FRONTAGE
ASSESSED VALUATION
WATER AREA

FIGURE 6

*THOSE ITEMS LISTED HERE ARE SAMPLES TAKEN FROM THE COMPLETE
FILE WHICH CONTAINS OVER 700 1TeMs,
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Tﬁis initial file describes man and his natural environment,
whereas the third filerwhich is referred to as the "Statewide
Public and Private Facilities File"™ contains data on the
physical environment or the results of man's achievement.
Elements of this file presently Include such things as those
listed in Figure 7. Selected elements iIin this file such as

the bus, rail, truck and port facilities actually deal with

the second stage (Figure 4) in the development of a statewide
transportation modeling system where multi-modal considerations

become necessary.

The second element which must be included as one of the
three baslc elements of a statewide transportation analysis
model is the communication system file. This file,-as previously
sfated'deals with a2 specific system which connects the natural
environment with the physical environment. It could be a multi-
modal file and contain data on pipe lines, railroads, waterways
or airways. The present communication system file in Michigan's
modeling system contalns data on the highway mede only as indi-
cated in Figure 8.

Thils second file was created by developing a program

referred to as "automated data-bank interface" which allows

the travellmodeling process to access and summarize informa-
tion reslding in any of the following department files:

A. TRUNKLINE VEHICLE-MILES MASTER FILE

B. MICHIGAN HIGHWAYS YEARLY SUFFICIENCY RATING FILE

C. ACCIDENT MASTER FILE

D. STATE TRUNKLINE CONTROL SECTION LOG RECORD FILE

E. STATE TRUNKLINE NEEDS FILE

15



HISTORIC SITES
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CONTENTS OF EACH HIGHWAY SEGMENT OR LINK

AVERAGE SPEED
DISTANCE
URBAN-RURAL DESIGNATION
TYPE OF ROUTE
TRAFFIC VOLUME CAPACITY
. AVERAGE ANNUAL DAILY TRAEFIC VOLUME
COMMERCIAL TRAFFIC VOLUME |
DESIGN HOUR VOLUME
ACCIDENT FATAL RATE
ACCIDENT INJURY RATE
ACCIDENT RATE

'NUMBER OF LANES
LANE WIDTH
SURFACE CONDITION
RIGHT OF WAY
SIGHT RESTRICTION

FIGURE 8
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This data-file interaction 1s absolutely necessary to permit
rapid monitoring of the total sysfem—level impacts of alter-
native highway plans. As an additional benefit of the develop-
ment of the "interface" program, information residing in other
department files may also be graphically displayed using the
statewide model network plotting technlques discussed later

in this document,

Creation of these three basic files now provide a solid
foundation for the development of a statewide modeling systen
solution to the challenge of the 70's as identified in
Figure 3. The Statewide Studies Unit of the Michigan Depart-
ment of State Highways'has developed a modeling system which
will effectively allow each tramsportation agency to meet
that challenge, The components of that system appear in
Figure 9. o

The major components of the statewide modeling system
have been grouped inte four basic elements as indicated in
Figure 10. During the operation of this system the network
generation program referred to as "segmental model”™ is an
optional routine which may or may not be used depending on
whether regional or statewilide planning analysis 1s being
conductéed. The design hour volume (DHV) model and proposed
modal split model arxe also optional system components depending
on each project's goals and objectives.

This modeling system and the components within the system
were developed specifically with the idea of symatically

meeting the challenge of the 70's discussed in the previous

18
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FIGURE 10

1. GENERAL UTILITY

A. TP MCKAGE"
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section. All of the model development was based on the
547 zone system appearing in Figure 11. This zone system
is based on a combination of townships and city boundaries,

The highway network used with this system follows in

Figure 12,

21
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, - FIGURE 12

o STATEWIDE HIGHWAY NETWORK
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MODELING SYSTE
EETS THE CHALLENGE

Each of the challenges identifiéd in the initial
section of this document may be met through differing
techniques. This portion defines how each component or
group of components {(Figure 9) in the statewide transpor-
tation modeling system might symatically meet each
challenge. The previously identified challenges were:

1., System Analysis |

2. "No-Build" Consideration

3. Social Impact

4, Economic Impact

(FIGURE 3)

5. Environmental Impact

6. Public Involvement

7. Multi Modal

- 8. Dynamic Operation

Systeﬁ analysis requirements of the 70's will be met
in two basic ways. In the 50's and 60's most transportation
agencilies evaluated construction proposals on a project by
project baslse as appears in Figure 13. Each project was
essentially separated from the.impact it might have on the
total systém. Development of a statewide modeling system
will eliminate this situation because:

1. The comﬁunication system file (Figure 5) includes

all state trunklinmes so that each project's effect
is measured on all routes in the system as indicated

in Fipgure 14.
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2. The system is computer oriented sc that analysis
at the system level for each project can be
.completed in most caseg more efficiently than
with the manual project oriented techniques. ‘?f

3. Computgr technology has been developed so that
the urban travel forecasting model process can
become an integrated subset of the total state-
wide system, if desired, 2as indicated in Figure

15 and 16.

Michigan's Statewide modeling process has developed around the

547 zone system as shown in Figure 11, but the 2300 zone
(Figure 15) system is a sincere attempt at coordimation of

both urban and statewide models, since the zones in the 2300

zone statewide model match with each of the existing urban
model zones as indicated in Figure 16.
The second challenge of the "no-build" consideration

which recent Federal legislation now requires and which many

cltizen groups have now championed is symatically resolved
within the framework of the modeling system diagram (Figure 9).
The solution is direct in that the communication system file
which containsgs the highway ne;work information would remain

the same for the future year as in the base year. The reason

being that the "no-build" situation implies that basically the
highway network should remain unchanged except for minor main-
tenance improvements. Figure 17 is a schematic of the "no-build"
alternative; Additionally, Michigan's modeling process also
handles this effectively because the statewide travel fore-

casting model takes into consideration the highway network

27
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FIGURE 16
GRAND RAPIDS AND ENVIRONS TRANSPORTATION STUDY
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STATEWIDE MODELING SYSTEM FIGURE 17
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configuration in addition to socio-economic data before
generation of future travel forecasts,

The social impact analysis area 1s the third challenge
confronting each and every highway agency. Many complex
research projects have been completed or aré under way which
hopefully will clear up many of the issues in this area.

The modeling system documented in this report deals with this
element by using severai modeling system components. One of
these components was the result of the &evelopment of a
Psychological Impact Model which monitors the psychological
impact-of each highway proposal on the mental state of the
driver as related to_existing highway situations. Factors
which are considered during the psychological impact analysis_
process appear in Figure 18. 1In the safety area, several
analysis routines within the TP Battery or the cost-benefit
analysis routine are available to measure the probable impact
of each highway proposal on the safety of the highway user.
Figure 19 1z a bandwidth plot of some of the accidént rate
data used in actual model analysis,

Finally, the program referred to as the '"proximity
analysis model"” allows each highway agency to study the impact
of each highway proposal on the relationship of man and his
soclal institutions such as hospitals, schools, fire stations,
and cultural facilities. Figure 20 is an abstraction of a
typical social wmix and the location of the transportation
system element can dramatically affect the interaction of this
mix. Proximity analysis will allow each transportation agency

to measure this change. It might even be used to monitor how
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FIGURE 18
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FIGURE 19
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FIGURE 20
SOCIAL INTERACTION ANALYSIS
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accessible each neighborhood is in relation to others,
Many of these types of impacts have no predetermined dollar
value but each does have a positive or negative impact and
the modeling system developed can identify this aspect.
Figure 21 is the results of a test of the measure of
accessibility of each zone in Michigan to hosgpital facilities.
The fourth challenge has been identified and studied
for at least a decade but truly has come to the forefront
ags the result of 1970 Federal legislation. Quite naturally,
the economic impact challenge must be subdivided into highway
user and non~highway user economics. The first portion of
this challenge is effectively met with the development of state-
wide cost~benefit analysis model. The cost-benefit analysis
model used in Michigan's statewide modeling system monitors
the following elements:

1. Capital Cost

2., Maintenance Cost

3. Administration Cost

4, Qperation Cost

5. Safety Cost
This model will alsc operate by wvehicle type depending on
the capability of the original travel model.

The second element of the economic analysis process is
the non-user impacts on elements in society such as:

1. Retail Sales

2. Employmeﬁt

3., Assessed Valuation
Although some states such as Kentucky have completed the

evaluation of relationships between area accessibility and
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the above variables; Michigan has just initiated the process.
The modeling system defined in this report will allow
Michigan to complete this type of research by development

of a 1950, 60.and 70 highway network and statistically
evaluating the impact of highway changes on pertinent
economiec measurements, Filigure 22 1is the results of an
accessibility analysis'test for all zones in Michigan for
1970. Data similar to this for 1950 and 1960 will also be
evaluated and related to economic information to complete

the project.

The challenge confronting each transportation agency
with regard to environmental impact 1s as complex as the
non-user economic Impacts. Furthermore, research in this
area is in its infancy. This is the fiftﬁ challenge con-
fronting transportation agencies and the modeling system
defined in Figure 9 méets a portion of thies challenge
through the application of a statewide air pollution model.
Figure 23 1s a sample output of the air pollution model.

The statewidé noise pollution model is a second element in
the environment analysis system. This model may be used
to identify the noise level in decibals or the probable
number of people affected by a predetermined noise level
as indicated in Figure724.

The sixth challenge may be the most difficult for high-
way agencies to fulfill. This challenge of public involve-
ment in the transportation planning process could be difficult

for several reasons:
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FIGURE 22
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1. Complacency on the part of some citizen.

2. Difficulty of communication of technical

modeling process.

3. -Many publle and private agencies involved.

The components identified in the statewide modeling system
diagram in Figure 9 have been developed with.the idea of
overcoming some of the above problems.

The complacency of many organizations or individual
ﬁitizens ig becoming a special problem for most state highway
departments since the public was not often directly involved
in pasf transportation planning projects. Feeling they have
ittle voice in transpdrtation planning, they fail to attend
many hearings. |

Oné component of the evaluation process -- the Corridor
Location Model -- might allow a highway department to involve
the public effectively and stimulate interaction in the
selection of alternative plans. Planning data 1s collected
and placed in a grid similar to Figure 25. This could also
be a . grid based on political boundaries, Information such as
the elements identified in Figure 26 could be part of this
data base, This information may wvary from plan to plan
~depending on the purpose. If the members of a community
have outlined thelr goals and objectives, this model will
allow any transportation agency to generate all route corridors
which are optimal from the community's point of view. TFor
those communities which have no specific goal or objectives,
the tool might be useful ih.stimulating the community interest

by demonstrating the results of various sets of values placed
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FIGURE 25
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(1) NATURAL CHARACTERISTICS

WATERS ~ STREAMS, RIVERS, LAKES, ETC,
VEGETATION - BARREN LAND, FORESTS, NATURAL AREAS
- TOPOGRAPHY - ORIENTATION, DIRECTION, SLOPE, ELEVATION CHANGE ..

SOIL CONDITION - SURFACE AND SUBSURFACE SOIL TYPES

(2) CULTURAL CHARACTERISTICS

LAND USE - EXISTING AND PLANNED RESIDENTIAL, COMMERCIAL,
i'NDUS.TRiAL, AG.RICULTURAL', RECREATIONAL AREAS

POPULATION DISTRF'BUTION' ~ URBAN CENTERS OF VARIOUS SIZES
COMMUNICATION SYSTEM - LOCAL ROADS, ARTERIALS,

FREEWAYS, UTILITY LINES

FIGURE 26
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on data. This may cause them to become aware of possible
trade-offs early in the actual planning process. Note that
Figure 27 and 28 are corridors generated as the results
of differing community wvalues.

Difficulty of communication with the typical citizen
in many cases 1s the result of a basic unfamiliarity with
the technical models used and the planning jargon required
for model explanation. Because of this problem, the modeling
system defined.in Figure 9 includes the following components:

l. Level of Service Model

2. Effective Operating Speed Model

3. Psychological'Impact Analysis Model

4. Vehicle Operating Cost Analysis Model

5. Accident Analysis Model

6. Highway Capacity Deficlency Frequency Model
Each of these models has one element in common - they individ-
ually generate output that is famlliar to the citizen using the
state trunkline system. This includes elements or measures
of the (1) visual condition existing, (Figure 29) based on
the volume capacity ratios (Figure 30), (2) probable operating
speed (Figure 31), (3) mental strain relative to an existing
conditioﬂ (Figure 32), (4) cost of using a highway system
(Figure 33) and (5) the safety of the system proposed (Figure 34).
The gixtlh:model may also be able to supply information on the
probable number of times a year the motoring public might
experience a particular situation., These measures allow for
a technical analysis to be monitored or evaluated on a more

"human" level.
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FIGURE 30

ATIOS FOR
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MULTI-LANE HIGHWAY

LEVEL OF SERVICE

3 LANES

4 LANES

6 LANES

0.286

0.360

0.400

0.400

A
B

0.643

0.659

0.667

0.667

1.000

1.000

1.000

1.000

1214

1.205

1.260

1.200

-
D
-

1.428

1.333

1.333

1.366

DIVIDED WITH CONTROLLED ACCESS

MULTI-LANE FREEWAY

4 LANES

& LANES

8 LANES

10 LANES

12 LANES

LEVEL OF SERVICE

0.509

0.552

0.567

0.575

0.581

0.727

0.805

0.833

0.850

0.860

1.000

1.000

1.000

'1.000

1.000

1.200

1126

1.100

1.078

1.065

mig ol|®|P

1.455 |

1.379

1.333

1.307

1.290

48




FIGURE 31
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FIGURE 33

COST-BENEFIT ANALYSIS OUTPUT
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FIGURE 34
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Finally, the proximity analysis model used in conjunc-

tion with the Statewide Facility File will allow any private

group or public agency to efficiently place their facilities

in the analysis process go the impact of transportation

proposals on their own interests may also be monitored.

Figure 35 indicates that many public and private facilities
are already in the present file. Because this evaluation

process 1s extremely simple and very inexpensive, this

should open up a new world of cooperation between transpor-

tation agendies_and many public and private interest groups.

Mény evaluation techniques summarize impact-analyses
mainly from the system operator's (highway department's)
viewpoint. Usiﬁg.the statewide modeling approach, any
highway department with an operational statewide system
evaluation process would be capable of summarizing results
to provide information form the perspective of:
(1) ROAD USERS
{2) COUNTIES AND COMMUNITIES
(3) THE SYSTEM OPERATOR
(4) THE EXECUTIVE OFFICE
(5) THE LEGISLATURE - | o
(6) OTHER AGENCIES OF STATE GOVERNMENT |
(?)"COMMERCIAL INTERESTS
(8) INDUSTRIAL INTERESTS
(9) PEOPLE OR CITIZENS
This multiplicity.éf possible perspectives is a unique

feature of this particular system-evaluation process.

53



FIGURE 35

JURISDICTION - FACILITIES
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With the "multi-viewpoint"” approach, each highway
department thus obtains greater value from a single
evaluation process} the multi-perspective aspect of the

model permits greater efficiency within inter-agency

projects and aids in avoiding péssible duplication of
effort. This system might enable both pubiic and private
agencies to participate in the early stages of the planning
process, thus eliminating many areas of controversy from
the final plan.

The seventh challenge confronting the proposed state-
wide mddeling system is that of multi-modal transportation
analysis. This can be handled by developing a communication
system file (Figure 36) that includes statewide air, rail,

i
bus and water networks,

Additionally, a preliminary modal split model has been
.calibrated and compared with actual multi-modal data for
Michigan but actual testing of this model in conjunction
with the'multi—modél network has not been completed. The
proper location of these two elements appear in the diagram
in Figure 9. Proximity analysis also contributes to the

future succegs of any statewide multi-modal analysis as

this serves as the connecting link between each model,

The eighth challenge can symatically be met because
of recent developments in computer technology which now
will allow each state to develop statewide transportation
modeling systems ﬁhat operate efficiently. Michigan's

modeling system operates on a Burrocugh's 5500 with plans
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FIGURE 36
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to convert to a B-7700 in the future. Application of computer
technology will allow each transportation agency to operate
in an effective time frame as specified by recent legislation.
Changes 1in planning daté input may also be rapidly evaluated
for the same reasons, |

The system is also dynamic for another reason. All
output information for both zonal analysis (Figure 37) and
link analysis (Figure 38) may be graphically displayed on a
éingie sheet or document for effective management application
or public presentation. This will allow for rapid evaluation

of analysis operations.

57




FIGURE 37
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'CONCLUSION

" Each state transportation agency has been assigned
additional responsibilities as the result of recent
Federal legislation. Because of the complexity of many
of these additional responsibilities, few agencles will
be able to.effectively meet these responsibilities using
existing staff if the same analysis methods are retained.
If in fact the same methods are retained then in most
situations additional staffing will be required. Requests
for additiomnal staff are coming under heavy fire as the
results of increased tax burdens on all governmental agencies.
Therefore, as the results of the research and development omn
the statewide modeling system completed by the Statewide
Studies Unit this document defines what the unit feels is
possibly the only effective solution to this problem.
Development of a modeling system such as the one defined
in Figure 9 will allow each agency to symatically meet
the challenge of the 70's,

Secondly, thls system has received acceptance in inter-
department operation as a result of those projects identified
in Figure 39, Each test was conducted so that other state
agencies would have an opportunity to apply selected system
components in thedir particular operation. The success of
these tests indicate_t?e true multi-department benefits to
be gained by the development of a statewide transportation

modeling system.
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FIGURE 39

INTER-DEPARTMENTAL TEST PROJECTS
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-LEGISLATIVE PLANNING - AMBULANCE SERVICE
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Additionally, the syétem has been developed in a
manner such that users of the system are not confronted
with massive data refdrmation efforts in order to apply the
system. For example all data on 248 hospital in the state

was prepared and entered in the system in approximately three

man~hours. The assessed valuation for all political juris-

dictions from the Department of Treasury was converted and
placed in the socio-economic data file in approximately
two man-days.

Finally, the process was developed with the ideg that
the system could effectively assist agency management in the
daily decistion making process. System analysis output is
not measured in thousands of pages of computer listings or
tons of output, but 1s presented on precise single page
graphic display. ‘

All statewide area information and analysis may be
presented using graphics such as the area plot in Figure 40.
This happens to be the bicycle demand each area
has in relation to all othér zones. The components of the
modeling system automatically complete all data collection
reformation and analysis required to generate this display.
If a policy decisdion or transportation system change 1is
suggested that may effect accessibility of an area this
change can be evaluated and the resulting impact displayed
for comparison.

Transportation analysis on a '"link" basis for the total
system may also be displayed in a manner similar to Figure 41,

which 1is a bandwidth plot of psychological impact factors.
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If desired, the actual factor could have been plotted
beside the link instead of using bandwidths. Techniques |
such as this will effectively allow management to accu-

muitlate vast amounts of transportation information in a

very short_timé frame for later use in agency declsions.
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FIGURE 41

HASSLE BAND PLOT

YEAR 2000 TRAFFIC ON 1970 NETWORK -
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' STATEWIDE MODELING BIBLIOGRAPHY

Objectives and Work Program
Workshops Topic Summaries

Traffic Forecasting Applications Single and
Multiple Corridor Travel Analysis

Model Application: Turnbacks

Proximity Analysis: Social Impacts of
Alternate Highway Plans on Public Facillties

Model Applications. ‘Cost- Benefit Analysis
Air and Noige Pollution System Analysis Moedel

Transportation Analysié Psychological Impact
Model

Development of Network Models

Multi-level Highway Network Generator

Semi-Automatic Network Generator Using a
"Digitizer"

g o
Total Model Calibration - 547 Zone Travel Modei™

Travel Model Development Reformation - Trip
Data Bank Preparation

Development of the Statewide Socio-Economic
Data Bank for Trip Generation-Distribution

Corridor Location Dynamics

Design Hour Volume Model Development
Statewide Public and Private Facility File
Statewide Socio-Economic Data File

Level of Service Impact Analysis Model (July 73).-
Service Area Model {(July 735

Highway Capacity Deficiency Frequency Analysis
Model (July 73)

Statewilde Land Use Analysis (August 73)
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STATEWIDE MODELING SYSTEM
APPLICATION BIBLIOGRAPHY

R awy,

Regional Park Proximity Analysis
Rifle Range Proximity Analysis
Airport Proximity Analysis
Hospital Proximity Analysis
Industrial Park Proximity Analysis
‘Graphic Display of Accident Data

Proximity of Automobile Injury Accidents
to Hospitals :
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