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PREFACE 

An integral part of any computer modeling system is the component 

which transforms data from magnetic bits on a computer tape into readable, 

printed matter, Only in the latter form is information useable for 

management analysis and public viewing, This component in the Statewide 

Transportation Modeling System is the graphics display battery, of which 

the tool described herein is a part, 

This report, which documents the development of graphic display of 

system level impact analysis, is Volume I.,-L in the Statewide series of 

publications, Previous reports in the series are~ 
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Volume I-C----
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INTRODUCTION 

One function of a Statewide Transportation Modeling System is the 

evaluation of the impacts of alternate highway systems in the following 

areas: 

(1) travel; 

'· i , {2) social 

(3) economic 

The result of the impact analysis process is a computerized highway 

network file which contains impact analysis information on a link by 

link basis for each alternate, With more than 3 1 500 links in a network, 

(see Figure 1) this scale is obviously too detailed to permit the meaningful 

regional or statewide alternate systems comparison currently required 

by federal legislation, 

This report documents the steps to obtain graphic comparisons of 

system impact analysis, Included are an annotated flow chart and examples 

of system level summary tables and graphic comparisons, 
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SYSTEM IMPACT ANAlYSIS GRAPHIC DISPlAY 

SYSTEM OPERA liON 

Appreciation of graphic comparisons of system impact analysis requires 

an understanding of the basics of the Michigan Statewide Transportation 

Modeling System, The simplest component of the system is the "link" - -

a representation of a section of the highway network, A link is named 

by its end points, the "A~node 11 and the "B-node"; thus the link with 

A-node 1475 and B-node 1505 is link 1475-1505, Nodes are delineated 

at highway intersections and at zone boundar~es. See Figure 2 for a 

diagram of links and nodes, 
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Each link in the highway network has information associated with it. 

Such information as link type, annual average daily traffic, design hour 

volume, lane width, and many. others for that section of highway are stored 

in "volume fields" on magnetic tape records associated with the link's 

A-node and B-node. A volume field is nothing more than a descriptive way 

of referencing a physical space on a computer tape in which information 

is stored. 

The other basic component of the modeling system is the "zone". 

Michigan has been divided for modeling purposes into 508 zones, displayed 

in Figure 3. Two large data files, the socio...economic file and the 

facilities file, are organized into this zone system. 

To evaluate alternate highway system proposals, new links and nodes 

are coded into the existing highway network to produce hypothetical 

alternates, The Transportation Modeling System is then run on each 

alternate to assess the alternate's impacts. The result is large computer 

printouts and a computer tape containing information on travel, social, 

and economic impacts for each alternate highway proposal at the system 

level, but broken down link by link. 

The graphic comparisons component transforms .the link by link system 

results into a system-oriented display. (The reader may refer to the 

flow chart in Figure 4 as an aid in following this discussion,) The 

final network tape for an alternate is designed to put desired impacts 

into the proper volume fields for system level accumulation, Another 

preparatory routine "unpacks" the tape - - puts it into a form so that 

it can be accessed by the summary program. The summary program reads 

the unpacked network tape link by link, accumulating desired impact 

information for each county, for a pre-selected multi-county region, and 

-4-
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for the state, The output of this program is printed and also written to 

a master vehicle summary tape. The process is repeated for as many alternates 

as are being studied, 

The master vehicle summary tape is the input to the graphic comparison 

I_ routine. One impact is selected from the volume fields of the summary tape 

for any or all alternates, The routine then displays in bar graph form a 

comparison of that impact for the desired alternates, providing a systems 

comparison of the impact, Actual examples are provided in the following 

section. 

' •j 
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SYSTEM APPUCA liON 

It is possible with previous graphics techniques to display link 

information on a plot of part or all of the state highway network. In 

I 
by more 

I 
Figure 5 1 the links with higher accident rates are signified 

lines or "band widths" than those with lower rates, Alternatively to 

band widths, the actual values in the volume field may be printed along 

the link. 

Previous techniques also enable information to be pulled from the 

socio-economic and facilities data files and to be displayed on a zonal 

basis. Figure 6 illustrates the number of hospitals in each zone, 

Bulky computer printouts are obviously not the best management 

tool for analyzing the vast amounts of impact information generated by 

a series of highway alternate runs, Even graphically displaying the 

information, as in Figures 5 and 6, does not completely solve the problem, 

Just to analyze three impacts, say, for each o£ ten alternates, would 

require 30 different plots, Since a typical analysis might emphasize 

10 or 15 impacts, on 3 or 4 different classes of highways, for as many 

as twenty alternates, a broader perspective than the link level or zone 

level is needed. 

An intermediate step in achieving systems comparison is the vehicle 

i i summary table, which allows the analyst to view several important 

factors at a glance. Figures 7, 8 1 and 9 illustrate vehicle summaries 

for three alternate highway proposals in Michigan's northwest region 

(shown in Figure 10), Vehicle summary tables are useful for analyzing the 

impacts of one alternate at a glance, but comparing several alternates 
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requires flipping from printout to printout, Thus, the graphic comparison 

was developed, 

The impacts displayed in Figures 7, 8 1 and 9 are stored in volume 

I 
fields on the master vehicle summary tape, The analyst, by speclifying a 

volume field number, can have information displayed on bar graphs for any 

or all alternates for any county in the region, the entire region, or the 

state, Figure 11 illustrates a graph for the three alternates shown earlier 

and Figure 12 is a graph of eighteen alternates, With this tool, several 

alternates (up to twenty) can be accurately compared for a given impact 

easily and precisely. 

-15-



r --; 
i 

i ...... 

c ~·· 

( 

( 

(. 

ii 

( 

( 

c 

( 

t 
:; 

,. 

PROJECT NO, 0 SYSTEMS COMPARISON qa MICHIGAN STATEWIDE TRASNPORTATION HC 
REGIONAL SUMMARy rOR INTERSTATE, rA~s ANO FAS HIGHWAYS 

x~----a~a~~~q~q·~-t 
48841 ••• I 

I **'* I 
I ••• I 
I *"* I 
I *** I 
I ••• I 
I ••• I 
I *** I 
I *** I 
I ••• I 
I ••• I 
I ••• I 

4801+•"**n~•••••n••~•"+· 

I *** I 
I ...... I 
I *** I 
I *** I 
I ••• I 
I ••• I 
I *** I 
1 *** .I 
I *** r 
I *** I 
I *** I 

4718+n•**n••a••s•-•~mR+ 

r *** -~~·· I 
I ••• ••• 1 
I .. .,. iillw I 
I *** *** I 
I ...... *** I 
I ••• ••• 1 
I **•· *** I 
1 *** *** I 
I .... *** I 
I *** *** I 
I ••• *** I 

46J5+•••**~~-·q·~**n••+· 

I *"* *** I 
I *** *** 1 
I *** *** r 
I *** *** I 
I *** ***· I 
I *** *"* I 
I *** •••• I 
I "** *** I 
I *** *** I 
I *** **"' I 
I *** *** I 
I. *** .... I 

45521 *** *** I 
I *** "'** ""'* I 
Jo·~~---~••uaa••••y 

23 24 26 FIGURE 11 ALTERNATES 

ANNUAL ACCIDENTS ... -16- ', .. 



I ,_. .._, 
I 

..., 
G> 
c 
;>1:1 
m 

•-,--

PROJECT ~C. vE"ICLE sue•ARY 
REGIONAL SUo··AIIY FOR INTERSTATE• FAPo A~D FIS HIU"hAYS 

r----------·-·······-·······-····----·············~···············-~---····-~-~~·-···········I 
I 611 I 

I 
I 
I 
I 
I 
l 
l 
l 
I 
I 
I 

••• 
••• ... 
• ** ... 
••• 
••• ... ... ... 
••• 
••• • •• 

... 
• •• • •• ... ... 
*** 
*** 
••• 

I 
I 
I 
! 
I 
I 
I 
I 
I 
I 
I 
I 

1515•----~--------------------------···~---------------------------···--···--------~~~--------···+ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

••• ... ... 
••• ... ... ••• ... 

••• 
••• 
••• 
••• ... ... 

... ... 
••• ... ... ... ... .. . 
• •• 

••• ... 
••• 
••• 
• *.' 
••• 
• *' 
••• .. . ... ... 

• •• . .. 
*** . .. 
••• .. . ... 
*** . .. 
••• . .. 

... ... 
• •• 
• •• 
••• 
*** ... 
• •• 
• •• 
*** 
*** 

. .. 
• •• 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1419+······-·*·--···-··········-··········---------··········-····--···--···--···----------------·+ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1228I 
I ••• 

... 
••• ... 
• *. ... ... 
••• ... ... 
••• 
••• ... ... ... 
••• ... ... ... 
••• ... ... 
••• ... ... 
••• 

••• ... ... 
••• ... 
••• ... ... ... ... 
**. ... 
• •• ... ... ... ... ... ... ... 
**. ... ... ... 
••• 

... ... ... ... ... ... ... ... 
••• ... ... 
••• ... 
••• ... 
*** ... 
••• ... ... ... ... ... ... 
••• 

• •• ... 
*** ... 
*** ... 
••• 
• • * 
••• ... ... 
... ... ... 
••• 
••• 
••• ... 
••• ... ... ... 
••• ... ... 

*** *** ..... . .. 
••• • •• 
••• *** 
••• '"'*• 
*** *** 
*** *** 
*** *** 
*** **'* 
*** ••• 
*** *** ... ... ... ... 
••• ... . .. ... . .. 
• •• 
• •• . .. . .. . .. 

• •• ... ... ... ... ... ... . .. ... ... ... . .. ... . .. 

••• 
• •• ... 
••• ... . .. ... ... 
.. . ... ... 
• •• 
••• 
••• ... ... ... ... ... .. . ... ... 

••• 
• •• 
• •• 
• •• . .. 
• •• ... . .. ... . .. . .. ... .. . 

••• 
••• 
• •• 
••• 
••• 
••• 
••• ... ... ... 
••• ... . .. 

*** .. . ... 
• •• ... ... .. . 
*** 
*** 
*** .. . 

••• *** 
*** *** 
*** *** 
*** .••• 
*** *** 
*** *** 
••• • •• .... .. .. . .... . .. . 
*** .... . ... .. .. . 

•• • • .... *** 
• •• *** .... 
..... *** *** 
• • • .. • .. * •• 
.... *** ••• ... ... ... .. 
*** *** .... . 
*** *** ... ... 
• •• *** ...... . 
*** *** ... . 
••• *** ..... . 
*** ....... . 
*** *** *** 
....... *** *** 

• •• ... 
• •• 
• •• 
••• .. . ... 
*** 
••• .. . ... 

. .. 
• •• 
• •• 
••• ... 
••• 
• •• ... ... .. . . ... 

*** *** 
*** *** 
*** *** 
*** *** 
••• *** 
*** *** 
••• **fl 
fl+• ...... 

*** *** 
*** *** 
*** *** 
*** *** 
*** . *** 
**·* ••• 

.. . .. . 
• •• 
*** . .. .. . ... 
• •• . .. 

• •• 
• •• 
• •• . .. .. . .. . 
• •• 
• •• 

... 
••• 
••• 

.••• *** 
*** *** 
·,.... * •• ..... . .. 
*** *** 
*** --.. ... 
••• • •• 
••• "'** 
..... *** 
••• • •• 
••• • •• 
***· *** 
**"' *"'* 
*** *** 

I 
I 
I 
·I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I·-·····-····--·--····································-······················•·····-·········I 
23 ?.4 25 27 29 31 34 Js 36 37 38 39 40 

AL TER~ATES 

A~ r--u A L 1' F f~ 1 c Lt. --"' r l. F s c ~ r L L I r 1\ ·s > 

G> 
;>1:1 
)> 
"CC 
:r: 
n 
n 
0 
;;: 
-a 
)> 
;>1:1 

VI 

0 
z 
0 ..., 
;>1:1 
m 
G> 
0 
z 
)> 
r-

< m 
:r: 
n ,.... 
m 

,.... 
m 
VI 



- --------~----------~ 

CONClUSION 



:·i 

CONCLUSION 

In summary, the graphics display battery now provides a wide range of 

means to evaluate alternate highway systems, For detailed analys'is, plots 

of link and zonal information are available, 
I 

For management and for public-

oriented uses, the graphic comparison provides a meaningful system overview 

with easy comprehension and without bulky computer printouts, 
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