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-The malnopurposo of thlﬁ q;ydy was. ro 1nv»stlgatr'
J the se s;t1V1tyv of ‘what .qe‘ call Va,' ouf‘ ,purpOsc 
X - [N » e : .. ' R

|
'.proportZOnate trlp’gbneratlon and dlqtrlbutlon' moiel ‘thdt

4Q ba§ beé& often utlllzed in anluqtlng thn trafflq demandg,}r o
VA % Q7 . .
small urban communltles,.when it is. abpllcd o mall :c1txesq-
’1n ‘Wcstern Canada. - These‘ c;t1es 1ncluded 'Med;cine~ﬂat;f* ’

% L . - i

Alherba, _Kelohna, B;C,, Prince Georoe, BiC.,, and ! Fort . .

Lt PO - S ST o X
MEMurray,. Alberta.” . o N = -

f . The .model con51sts.'qf' two phaées i.é. a t%ip
generatlon phase and a trlp dlstribution phase + The- tr1
generatlon phase 5<ﬂcludes assampflons of peraon trlps pcr

d ©

RS ‘ Lo K .
caplt&-per day, tran51t rldershlp, .an&” vehlcle occupancy'

g!rate .and amplrlcal flgures obtalned from ‘the reCent studlcs
o, S
"1n these cl*]es were used »Ln th@ trlp dlstrlbutlon phas

L0 4
/, trlps were ClaSSlfled Cas Home based work trlps, Shopplng
/ '.trlps, other trlps and Non home baSOd trlps._ In :Ofdét~'to

[ *;Carry ou+t the ma;n purpose of. thlé study, the- questlon was
i . .

“};'. wh@*hcr dlffer@nt trlp purpOSD *dlstrlbutlons would yleldbx

kY

dlfferent 'results in small c1tles and four comblnatlons of

y . -~ w -

dlfferent trlp purpbse dlstrlbutlons were selec*ed In othgr

- o
LR

uords, comblpatlons of~(1)vWOmefWQrk -ﬁﬂd“’Homé-Shop_"tfips, TR
v ;;(2) :Homééﬁork' and Home-other trlps, (3) Home Work and Non-»

. -~ e

T N ‘ S .
l~ome Lrlps, and (4)"three Home based tr;ps were_(taken and -

L © - . R N . .
the ratlos Were changed for eacw c1tv. el ©
e * : g ] S .,, > N . e . ’
T An s attfempt ‘'was -made,; to fihd:'§ ”bélatiopship.°'5
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employment ratrp and Lower populatlon

[ 4

'an81551s together wlth the

e b

e L

[

be¢ween the magnltude of t é att:ac*lvene s o€ he',traffle

change 3bf_ thls attractlv,ness ?OE the trafflc zones are
‘ o : o . ‘
deflned as sen51t1v1ty. In na1y51nq the - results; regrESsion
| I . ' ‘- " ". .‘ '
confldenco bands oﬁ; 95%, wasg

»

“agggy;pysd@ﬁuThe folLewlnq i ems*~neré'rtkc major concludlngJ

T » e

I U SR T
remarks. - - oo

e,

aT)'InV%henconbinat on (1) *Ho;éQWOrk, an¢¥ Home=

»Shbp, the - magnltude of° atXractiveness or sensgitivity®

.=conomic «factdrs;v-‘however,‘ tho

-nifh -{hE' "onal 'ratlo,‘of popula+ion/emplcyment POSIthe-

trong correlatipn  with.

et

coefflc1ents, dld fnof ‘Show ,é.
€ . zones ﬁith"higher'“

-~

+1o showed a’ larger

- : ‘ ~Q~ ¥
sen51t1V1ny over. other zones. Central Buxiness District and

‘e . . '

a zone wlth & shepplng center or_ large rerall employment

showed a, strong negatlve sen51t1v1+y 1n thlS Comblnatlon.
_’ . _- ‘_ . « ., d" . L] . 5 .4\\ \
i : : o . : N . . . °

2. In the comblnatlons of @2) Home*ﬂorkfand Home¥

» -

,and Non Home, and (u) ‘All. Home basedv

Other; _(3)’ ‘Home- WOFk”

trips, sen51t1v1ty coeff1c1ents had a very strong relatlon

- Q

sen51tlv1ty g?as' sho#n wheTe this -ratlo - is - laraer Tin

-

resldential areas..CommercLal areas ‘or the Central Bu51ness¥

1D15trict. dld not show a large sen51t1V1ty in ;those

comblnatlons.

- . oy
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J o CHAPTER T

§ ‘ i THE PRORLTM

v . It has ~alqay5 been one

" both sm&il and large/C1t1es to =2 stim

and dlstrlbutlon because of ever cha

‘n@ c1+195.

»\‘. . ﬂhx&e . of  the amplr;Cal

'futurw-trafflc demands in c1t1~s or

of the major pxokl ms in
ate ‘traffic gcneratlon

nglng characfeLlst;cs of

,

me*hods O evaluate the

_owns are cat@gorlzed as

.

growih factor me*hodkyand S»OChabth mod@l such as ‘gravity:

model anj opportunlty mode;.-urowth Lactor m@thod‘is qniy

-,applicahle where phere is a  complete Crigin-Destinition

: investigation,‘ provided that the aro

el
(‘f'

IS
")

survey data, which require a tim2 co

SSUc 15’ not FchSblV@ly largu

.

oes «ﬁOtf‘requlre aﬁcomplnte ﬂr1q1

o

nsuming and costly field

”

ll*ruuah gravity mode&

n- D°5t1nat10n surve y,;lt
‘ ) /

"1nvolves time . or phy51cal ’dlstances ir its' @cuatlon.

'dlgtTLbUtlon to a great‘extent, whil

Ther:fbre; B 4 1s only a;pllcable ?r

phy<1cal dla-anC@ 1nflUchQS the

N

requires a Uophls+1catcd comprehcnaron of the model

.
‘Partly bacause of the rea

/

larger areas whore time
N - . / -

f:affic“,generation and

¢ the ooportunlty model

v -

7

o : .
with factor of_the araa;

<

sons mentioned above, ity

B L. - N

‘lS'hOt’ apprOprlate 't o appﬂy ~..os‘—» m=thads forﬂ_traffié.‘

gene atlon and dlStrlbutlon in small 01t195.' _
C. . . . B . P - i i . 7 i »',
. MY .
) e _ o , /
’ Conseduently, a.. m=2thod what - we all a
- . : - i . o Y Y
© o N

P e
'propor*lonate' t:afﬁlc Jgen=sration
. - . '
haS« be@n“ introduced ip various

and distribution nmodel

small ~cities for .this
: © R .

.

-



CHAPTER I-

\

© .t . THE PHORLTH ; S

It has ‘always been omne of thp majorlproblcmb 1n”'~~

a

Doth small and large c1tles to 2stimate trafflc gen@ratlon‘

~

and dl°tr1but10n becapse of ever changlng chararr@rlstlcs of

ohe cities,
o \
- . ° . g ’ ’ .y

Three of the emplrlcal me+hods o evaluate th(
= , .

e

future trafflc demands in c1t1Ds or Lowns are categorlzed as.
K

o~
.growth ﬁactor methad ~and srochastlc model such as grav1ty

<o .

model and opportunlty Amodel. Growth factor method is only

®

applicable where tbere is . a comoletm' Oﬂhgln Destlnatlon

survcy data~ wnlcﬁ roqquﬂ*% tlma Consumlng and costlv field = .
lnvesflga+1on, ppoﬁlded ‘that the orowrh factor .0fr the area

at issue i;;ﬂﬁ? PXC&SblVGlY large :hl—‘nuah grav;ty ,modei

i/__., T [ v RS "o .
‘does  not requlre -ar complﬂte Orlgln Dostlnatlon survay, 1t-
. . . %

‘involves time or phy51cal dlstanceb ir dits equatlon

v

Thereféxe Cit 18 only appllcable in larger areas where tlme

or physrcal dlSuaDCP 1nfluences the +raff1c gonerdtién and
distrrbutlmn to a great pxtent, while the ooportunlty model’j%ﬁy

- Leguiltes- m»wophlstlcated comprehan51on/of the model.---'_ e

N

-Dart1y>bécause'of'the reasons mentioned: above,. it

D /
,isfnot_ appropriate to- . apply 'those m~€bod for traffic
'generqtlon and dlstrlbutlon in small c1tlps.'?7ag 5 L °
o 7 ) i . . ) i
3 R Conaequsntly, & “m2thod ~ whkat we' call . a

: . . .
'propor*lonate' trafflc genoratlon and. dais ution model

has beén 1n€rbduced in variods _smail -éit-'s~"for this

3

.E . o ©1 .



1 8

")

‘4 .
o

purpose., Small cities, in “this fhesis,v normally7~have A

Wpdphlatioh h@tuewn 10 Oﬁo and 63,027, and have llttlp or. mo

. tlafflc 1nfluence from larger CQntcrs nﬁalby.

® BN

Gpnerally speaklng,.they'cén not’spenaﬂa"lot' of
_time]~in_ transportdtlcn p;anning' in _Small'cities’Pnd-tho
'fcbnstraiht‘of’budget;would'résult in  ar  employment ?f an

o

o

("lncxpanslve and non tlme consumlng model In the ar@as\where

thb urowfh rat@ 15 51gn1f1cantly high 1t is not approptlate

~ @ b 4 . .
ta\ utilize methoas whlch requlrﬁf tlme~cqn°um1ng \and
; b L ) ) ‘ e I3 .
ook . . . i
”fg@en51ve JeXQIClSGS.'QFOI example ¥t .is antlclpdfed hhdt.

.
il

gain or loss of a 51nglp factorv or . thc" dovelopment_ of' a3

shooplng cenger carn change trafrlc pa*fernc_roq51derably

» .
N 5l

modelnis a simplp mathematlcal model for trip g&nération‘and‘

- < .

dlqtr;butlon in small c1*1os. ‘One of “he ¥ basic ~and v&lid

dssumptlons*_iﬁ transportation' planning .is’ that certain

relationships <~x1st" bgetwe=sn travel - demands and ‘social, .
.economic . and phy51cal - parameters end. that these
kr@lationsh;ps,-are ,kon51stent _over " time. . Based on this

¢ o

‘qssqmpt;on,;g prqportlonat@' svnthatlc model has comolpt31x//

/
/

éliminated - the 'ncce551ty “for the -expen51vC c‘and  tim#-

consumlng phase of traﬂsportatlon plannlng. A X

o - .o £ /
N .. .

o

Canada 1Jere~uselec£ed'.in ‘phis thqs1é;'.All these studlcs

included thée assumprions of person  trip Eer day, tran51t

ridership and vehicle. occupancylnraqe for trip géneration

"this. reSpeCt, a 'prgportlonatp' synthetic - .
= . 2T

fFour Stqdies which have " been 'dcne . in - Western

. . . .



- ' o ' ‘
- q
phase  and of('thé' 'proportionate'_ model fdr‘ ths‘. trlp
< B .‘ v ’ )

Histribution' phaSe; Since the field daLa 1h these c1ﬁ1es ié

conslderably .Scarce it i1s qnlte -dlfflcult- .to ‘assure ,the
N - ‘ . 4 ())‘ | T

valldlgy, of. these._assumptions .and the<\ACcurac$ df'fhe co
) P

» \ \“\I\

results. As a result, it is 11k01y to happen ihat the cholq -

;of dlfferent flgures of these assumptlons may result'~1n a

- . - META o . e

slgnlflcant change 1n the’ output . :
o o . .

o *hus the major’ objéctive of thlS thesls "is to

_cneck the sansitLV1ty of. the 'proportlonatp' sYnthetlc model

and then, 1t w1ll b— p0551ble to  find out the rellablllty of -

3

thp model R _i >- . J:a. v"-" p | Lo ;;,'T;Q »
The_oﬁﬁline ofxfﬁs'psbcedure bfvﬁhis ;h951s ié as
follows. - . . | R L
. ﬁ)‘Lite:atUreife§iew.,- _ _;\\ﬂ\ L s
. _ ) . R - .
X L 2) Mathematiqai:forﬁqiatioﬁ oﬁ~thetgﬁéég§:' e
- _.”>3) statefthéfsb6nomi§ ;ﬂd physiqal' struciﬁ\és\:of
.. the sslecﬁéd.sitiés... i v5“~f_' o -»FT\F»f
a)lbséuistionx“'s_‘ - ' .>  e J |
b). employment R
»g)'locaiibn .
Ad5 specifit'fsatﬂ:esfbf'thg'city .
4) tomparison of assumptions{T ' S .
5) §3911Cat10n 7df_ ﬁhé- +heory'lfb“the;fseleCted
- ¢ities ‘by chang}ng the assumed flgures.v°-s-.
6) Obtaln the results and flnd tg;, relatignshfp?
. B -beﬁyeen ‘input ’ahé ;outﬁpt,”si.és between the

R



.7)

omployment,‘and retall amplovment. -
T e - e s
mpst the qen51t1v1ty of th@ output by dlfferpnt
'~f1 uresmof xnput. ‘ ﬂ.' . - «lkm-d
. - ) . 8 " '.“"MM\’ ‘.“,’.‘ : . .
a B { "

. - i . "
: R 5 _ ‘;‘W ‘
‘change of ttaffic7m dlStleutlon and such

LT

economib' and .phys1¢al~ factor% as populatlon,.u

e -



s

@.Gsérglg..Theafesearch-sfudyf‘was‘:quertaken'-by“ the. fététe

Q[M\POPulatxon of _leSs: than .SG;GCC ,ii£h0u4‘ fhe need  for

.~»Pr0CQSS-'I’ S S v' .
4% - For this’ reason, requosts were -sent " to hlghwayf
agégzles across the country and data for p0551ble vse 1n the

M

o ’ . B AR
¢ o ) l .U . '
‘ . - CHAPTER 1 .
LT LITERATURE REVIEW‘ ce
2:% georgia ﬂg&;ga__l.;:c.a_r_\, Szgéifii)._ ST
. -.gVa;ious stgéies'in:trapSpoftgt@Qn plapg%ﬂg"wese
';caf:iéd .sutj‘ the . U. S., hbwever;-thnsé'adtiyiiies were
?malnly concentratsd to mntropolltan arpas‘ok 50,(0C or mq;e'
in ;populatlon.f Tine is becomlng avallabl £6 be ?oncernéd,
vwlfh small urtan citles wlth populatlon bLtwecn :é,éco and‘

;;, . R

°

Georgia,- metropolitan area -was’ pﬂrformwd based” on . ' the-

Coa

'QEGSearch - -which "dealt with ths " urban arna of Waynesboro
q : T . . B .

o LT . &:\

'vs'Highyay Departament - of 'Georgia-:in EobpératiOn with the

,chsral nghway admln;stratlon. “he purpose of the reSGaLCh_

.was to develop and test a procaéure for d@r1v1ng models that

- T 5
“ E i . «

synthASLZL:;;nternal trlp, movgneptsA in urban areas Hlth a

@ . L
B

expnnsave -«ana time-conSuming homﬂ 1nt9rv1ews ’andu.model

-

developmen* phgses of\Ehe tradltlonal Lomprehen51ve plannlng‘

thsse»studies, 9 ufban'areqs ofbpdpulat;én betveén_S,QOD“and

. . . . .o .o
. L e . . . e

In :hﬁs. respect, the traﬁsportatiph study in

research <study\vere recelyed On.18 small urban'areas.rAmong_,



f
A

50,100 were sellected S o S '{‘

L

1stribution vas to develop" a model trém one qtudy oxr 4group

or‘studles and to test it by applylnq thc model through |

‘trafflc a551gnment and comparlson with obsbrved volumes.

A

Y

1
. . [ . )
v : i o

generation and distribution, three characteristics of “‘the

selected urban . areas - were ‘examined - in - terms of (1)

popqlation,/(Q) woTk trip lengtn{vand_(By prpportgpnality of
1intérnal—éxteinal 'trips‘-and ~ this pnacfice  showed a

‘reasonable _consisteéency ‘-among .the ‘areas selected .in this

study. o g »
\‘ c . . ) ) ' 'S . :
in the phase of +trip Ueneration,-‘six bconomic
‘. - : . ) , '& ! -
indicators were entered . .as 1ndaoendcnt varlables

v(population(v1), dweiling unltb(v '), motor Wchlcles(v ),

‘ . . . . ; s
civil : labor_-yrorce(vu), ‘employment(VS); ""and " school

‘enroilment(VS)),vand models were 'dé&élopgd?'for four +r p

-pufposes (héme-based work , home—bésed b:her, non homa based

- . . . .

and total -internal tripsj. Thc results . .were: fpund as -

o
.

f6llows., ", 4 __'f o .

gom%-baéed ;oﬁg prOduéfions?=:8 +'1.2"v3
. ~Hdme-baséd_work~a£ﬁiaé%idnsf= 54 + 0.9 vS.
tﬁomelbaéed”ofhéf érodué#ibns-;”18 +’2;§"v?;
-fHomé—bgsed:other Attractionsv:‘zg'.u Q.8 v -{
. ? V » l
Non-home-baséd'p#qductions =.67 + C.1 v2 ¥ 0)1 §3“,

°

The -pcoéedure‘ forv trip: q@nktétioh" ind, trlp‘

Prior to ‘ the v model development‘\for trip«

hS



L . . + 0,6 vh5 o+ 0.1 vé
Non-homé-hased attractiops = 67 + .5 v2 + 0.4 vy

Total internal praductions = 164 + 4,2 v3 t 0.4 5

E

[ ST

Total intermal attractions = 221 +« 2.3 v3 + 2.3 v5

where v1} population

e
e - v2: dwelling units
: ‘vi: motor v&hicles

v4: civilian labor force
e QS: emplo?ment
e v6: school enrollment
Then these equations"weré applied for testing and

evaluation of them were wmade by compatigg; the obserwved

. volumes and calculated volunmes.

o Bates(1§7ﬁ) " concluded © that the synthetic
b +®procedures appear .to adequately - regrodhpe observed

conditions' and that.the.value of the synthetic procedure in -
providing a° yuick, inexpensive - approacﬁ ] éannof_ be

urderstated.. It was alSQ recommend2d‘ that the synthetic

procedures be adopted'.fof standard use as a planning
methodology 1in urbtan and suburban areas of 25,200 to 57,000
Population.
- s ‘ o
. Ll . . K ’ . - .
2:2 szudy on Work Trip Generation ip 6 Urban Areas (4)

v

The ‘purpose of ?his study wds. . to investigate

R ?

simplified techniques for developing

“

‘transportation plans in

- smaller. urban;areas;fspecifically; a study’ofoso¢ioeconomic

v [



\)
and land-use characteristies of urban arvas. that anfluence
work trip generation and to determine which characteristics

. 3

can’ he effic;éntlf used to forecast tuture work Strip

generagtion. * . - ' ; ) -

.

is .purpose, the following'dritepl”

IS

For th

be satisfied:

should be (a)‘@déily obtained from existing 4

(H) The data used to erelob fndependeht i ables

e

G{,. 3 S
. U‘ . R Lo " i .
simple, and inexpensive surveys and (h) capadff of ‘ex
futurrs .as well'as existing trip-generating characteristics.

As far as possible, <changes in these ., variables. should.

.refléct -the influepce of the change in the variable.on'trip

generation rates,
. . &
- ‘a ' * i N : . . ) * . * N .
(2) Reliable and inexfgsive methods should be

available for forcastiné the ta - used as independent

“variablas.

(3) The'fiﬁal trip;genératihéuequations should be

3

- R g . . . Y \.' s . . -
easy ‘to use and should-.corntain as few variables as possible,

. consistent. with thé required accuracy.
., 'The study was limited to an es'timation of home-,

<

ba'sed vehicle wofk trip production in urban areads bf less

o -

than 207,000 pbpulaiion and, to an imterndl-internal trip

BN

generation oanly. © SR ’ ) N -

«

T - ) N »(‘..'



Q2

‘trip gapsration equation.

“

L

Yoo . \

§ix urban areas were selected, the population ot

P \

which varied from 41,000 in ‘Hutchinson to 178,000 in\

hwadwnq;i ince 'fhe r@cearch was  concerned ‘-with thﬂ\

determination of the rpldflonshlp between the dnp(ndnnt and

‘independent varlables, regre351on dndly»lb was made to
, A - i ‘ .

-, . . [
definv» the dependent variable with as few 1independent

»
‘ . v "

variablss as possiblé., The basic [data in this study was

limited = to the number, of ..persons, dwelling units,

<

automobiles owned, and acreage.in residential land use and

a:

VariOus functions of the ind@pandent variables were

genprated and used as addltlonal ‘1ndependent variabies“'as

well, Correlat;qn analy51s was Pmployed to obtain ‘insight

into what kind of relation exists between,the dependent and

igdependent variables. S

It was observed that vehiélé ownetship expr¥sseg
as log (Automobiles/Dwelling) along-with one of hore other
independent.” variables and = log (iome based Work trips/

Dwelling) as~the dependent variable would prédﬁce +he est

@

and a tcar—down regre551on analy51s was’ used"to eliminate

" - © . - e L.

~thé tqrms %hat -were not- sxgnlfucant in éxplaining trip

generation.. Thlis means %hat'all independeﬁt varlables ueré,

first . included 1n the regress1on equatlon to determlne howi

“'much‘ of the sams - of squares‘ of varlatlon about'}_the

o . .

regress1on llne 1% explalned by each lndcpendant variable,

: and that varlable contrlbutlng least is el‘mlnated if Tnot

It was yet necescary to verlfy this observatlon




oy . s -
. -,

silgnificant. An ﬂqutlon is again dmvwlopod by regrwb410n to !

L}
'find the relations hip which Qxiutﬂ bptyeen the remdingng

)

jndepundent variables and dependunt variable

B
. 4
v

v This E;oce&ura vwas continued until the' variable’

‘ ‘\ . . ' . e - K . | '
contributing least when considered last 1s 51qn1f1cant This
' . N . o v .
9Liminating process was also coutlnuod for hoth the linear
. o '\

-

and log functions ot .the dopendent varlableL

- .
-

Then the'eguationS-were compared and finally the

?resulfs of- the regreSSLOn wlth grouped data showed that‘?o'

1ngn1t1rant lack of fit exxsted far a regression of log @

o »

]

(Automoblles/uyelllng) on ’lbg (Home based  work trips/

Dwelling) in five of the six urban areas studied. This is’

‘'shown in Table 2-1)and Figure 2-1.

‘Thus Jefferles and Carter (1968) concluded:

(1) 'The best lndlcator of vekiéle “work trip

“

" production was vehicle ownership, and the linear functions.

develoéed between’ 1log (Aqtomobilés/Dwell;ng) and log (Homé

.o

béSéd work trips/Dwelling) SatiSfacporily explained theé

-

relationship. - TR . e

(2) Tﬁevf"cérfelatibn‘, coefficients' and'__tpe

regreQSlon analys1s have 1nd1cated that tﬁé' bthér factors

which affect trip generatlpn are;,reflected.‘in .véhi%;g'

ownership patterns.-. o : R
. L ) o

(f) It is feasible ‘%6' develop‘"an' equation to

~predict vehlcle vork trlp productlon in smaller urban areas3

~

without gonductlng an exten51ve.ergln-Dgstlnatlon stuuy.

P
ot - . § . . -

Ml




23 E uzabg;hmm ;sgnwsn @ | :

v%

'Elizabethtown, Kantucky is located approximately

24Ckm. southwest of Cincinnati with 17,30 pobulauon':‘m‘

1970, In order to determine £utuza trattic demand¢ in uchan

communities that ‘“have a populution between ~,OFO end*%O Ooﬁ.

people, a ffansportation study Was conducted in thig& area by
“the Kentucky Department of Highways.

. M

Synihetlc ‘derivation of trip Lgenerhxipn - ahdl

dlstrlbutlon was employed' and ‘the’ comp ted volute ~was

ghécked against the ‘actual countlnge alond ‘the” screen llne%.
L .

Y

Monal automoblle ;rlpq per day were osrxmated fzbm-the data

of fourteen study areas ranglng in populctlon from 1C,CC0 to

qCC‘OLS by linear‘ reqr9551on analys®s and a three-trip-

A

,purpoqe dlstrlbutlon uasv conducted Tbey were Home-based

‘work trlps, Hoﬁ%—?assd othe; trlps and Non- home based trlps.

-

By _cong;derlnq ,bo%h . truck/tax1 and.- 1nternal/extornal
,act1v1t1°s, a flnal +r1p dlstrlbutlon was obtalned and .they

- Were a551gned to the existlng network of Ellzabethtown.

A link- by link analy51s was perio*med for every

.llnk w;}h actual trafflc count data avalldb e, employlng the

l

student 't°' test, the. chi’ Square test and llnear regre551on~

1

test. All these tests shoved that the computed volume was

c105e enough to the actual volume to be accepted 5(5'
t : : I

o

. A further test vas employed to determlne .uhe*her'

different trip kug@ose dlstrlbutlons vould yleld alfferent

Fesults in a small ,urban ﬂetwork but not a éggnuflcant

» -

P
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(“~ ' ! . ' " 4 /
.. Aifterunce vas observed, Coomer .and- Corradina’(1973) -
L) ) i : o - ) . CL et . “
recommended, however, that th'e analysis of this type should
[ : ’ . ' R " ’ ¢

. L% . ) ." .. . . B . . + . . .
© *ﬁP“ ‘pertormed an other‘ntudy.araAQ‘vxth trap purpose splits
. o "

» - .’

: : ’ ‘q' {
tanging over a wide spectrunm,
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SIS EE B CHAPTER TII S
F@RMULATION OF. THE MATHEMATICAL MODEL

[ L -

.8 - o .

‘In oﬁaerfto avoid a lengthyv manual calculaticn-s

Qsing the H'Four purpose trlp generatlon and dlstrlbutlon'

model 1t was nocessary to develop a computlnq program. Thc_
.mathematlcal formn&atlon fdﬁ 'the +hoory is_iﬁased on the

Follow1ng assumptlons and thlS program willi Beal .witk tﬁe ) -

Paar

-whole} day trips for small c1t1as *at issue and it should be

ndted tha+ the orogram does not deal’ w1+h peak hour trafflc '

. .

QStlmathH.

. - e
. A ~

-ﬂ)ﬂProportlonallty :'of the - trip 'gémératicn,ﬁroA tme

,populatron

,,. ,_t bas becn p01nted cut that vehlcle ownershlp per S

dwelllng would well estlmatc the number of vehlculari‘f-
mrlps p~r dwelllng .wlth a hlgherv accuracy tham'”

. }- N populatlon(6) 'Slnce there is no such data avallablc‘

. “in . tha c1tles studled aqd populaclon was *he most .

~N . . accurat@ and readlly avallable data, it was useﬁ ih
o - a ) . A S v 3NN
thlS» srudy and vehlcle ovnershlp was assumed to be .

- proportlona+e'f to ;re51dent__' populatlon " This ...

;assumptlon; neces51tated the person~tr1ps/cap1ta/day

o

Yoo o to be avallable to «obtaln' the total ‘person trlp
product;onrln the c1ty'at(issueg '
5 . . T . A

15 .



.f%) Person,trips/capita/day.

-ql' " . - . . . . . - ,:i':u;:‘

EA L N » . - 2t
*In the past years, travel 51muLat10n in small

.
'

c1tles 1nvolved a sophlstlcatﬁd appfoach to bu1ld .a
f' .o - " . ]
trlp ’ tabla _ byn trip- purposes,_ however,'_recent'

@x  cience shows that only total trié table based on’.

o
v

- . . - . . 2 . . . . N
a » «te of person trips/capitasday be necessary to
. '§stimate ~the trip productior . in ‘§mall._u§bah-

.

areas (2). Fot this purpqsé,_the samefffigureS' that '
were used im_the past studies were utiliied'in this

K study. R o L e

o o8 ©

/3)'fransiﬁ r}deféhip,i .
In mahy small 'éities;u pubiﬁd tran 1+'*doés not.
:‘ .'cause major trafflc pnoblﬁms 51nce the trlp produced.‘
by’ tran51t share only a- small protlon of . the total
trlps and often thlS is neglected in transportatlonM
studles ‘1ﬁ' such ;c1tles.;_In  thls study, the §améj5

figures ootalqed from the ‘pravious studies were also -

uulllzed o o

AN Y

FQ) Vehicie oCcupanby'rafe;
o ) . - a o . e . - .".' - - ..
" This figure is necessary . ¥6. convert "~ the total
‘person trips “to- vehlcular +tipS' in the c;ty at

‘issue. ThlS flgure vaxles dependlnq upon +he purposs

ofq»the‘ trlps, -however, 1.8 persons/vehrcle'”was



| - . .,' . o - | ) . i 17
. ) . .. ‘ \7/ ‘ o ' : E
Zassumed for overall trip production. The same- flgure

wvas employed Ain the ' prev1ous four studles.

5) ClaSsificatioh of the : total . trips 'forg'trip’»\
‘disfribut{on. S P

*The total trips, "thus obtained, were  classified

LAaAst. e

o

‘o

~

i)‘Home based work trlps (Home-WOrky

3

ii) Home' based shoppang trlpq (dome Shop)

iii) Home - based; other-‘tr4ps—*soc1al recreatlonal

:trlps (Home Others)

K3

iv)'Non home hased trlps (Non Home) T

“In this study, our concern ‘ﬁés’gtgl obtaln the
S . 4‘0 o . '. o L R “ . o A
sensitivity .of, . the ou}put__py.'changlng the above

v

' figures -as input.

o M - e M o . .
i o . . - . N . . S

"6) Four purpose_p;oportionate-Synfhetic model..
o oL : "'- o e T .

Tn thlS uay, the total trafflc qeneratlon ‘has been

/

amned and a551gned to each dlfferent tr1p purpose
mentloned 1n assumptlpn.S). Qur. concernh-now, 1s to.
dlstrlbute these four kinds of trlps to zones,vethat“'

Here vsete in .each c1ty, accordlng to +he followlng

assumptlons and this is the major feature of Hhat We

) oall a *Foucr purpose'propo:tlonate modela

-



1)'Home work trlps were - dlstrlbuted proportloﬂ‘tely

< to the number of total employeeb in a zone.

Itfils neediess to say that +he magnltude of the

total employment 1n the area has .a §trong relatlon

'w1th an attract1veness«of the work trlps to the

(4

,.zone. R

1

'11) Home-shopé'trips‘ were dlstrlbuted pnoportlonately.

‘ro the number of Tetail. employeec in a‘rone. :

°,

— Thls assumptlon also does not requ1re much of an*.;"

explanat;pn to verlfy,- Sane emplrlcal studles-

To

have4 showr_ that the magnitude of{.tﬁef‘reta1lil

<

>

for retall employment”fiq thé area’ 'h‘as".ar hlgh

Acorrela;lon, wlth the»shopplng trlp attractlven~53~

“»

oF the area(é)

IS - ‘ Ce : . el -

-

iii)eHomeeOfBer trlps were.. dlstrlbuted on ‘a- ba51s~ of .
ij%-ﬁto: the Central Bu51ness DlStrlCt for soc1al—fap

recreatronal trlps anﬁ the remalnder to the"pther‘;h

°

. zoneb based on zonal populatlon

i.” Home . based trlps other thap worklng and Shopplnq

.trlps are affected no* only by the population bur\;

also by the magnltude of the employment 1n a"zone
. \ . -

altrough "+hese-‘ facrors B do fnorn showﬁ stroﬁg.

S Tl e

.employmen* or the to+al areao of offlces or stores

P



”wattréctiweness 519n1f1rantly “In this- study, -

‘cbmmunity, and - the remalnder to “the other“'zoﬂés"

of trips ésSignea'pb’the zone already.

P .
£ .

howewer, it has been assumed +hat 166 of the trips

werekf-assigned  to _ the C.B.D. - for' social--
recreatlonal trips, ‘uhiéh ,re%iect§ ‘the - large

attractiVenpss  of dounidwn'“area .in a"asall

o

\‘4 .

basad on the magnltude of: zonal populatlon.

- Y . . M
»
» .

< ‘s

'Non-Home lbaseﬂh trips-iwere’ assumed to be evenly,
. v - . T

dié&jibuted,in ptoportionfto.thé' existing . number

N

“

o™

Non-Home based' trips “include.- business trips

’generated from offlces, intermediaté tﬁips“Abéfore

o -

- : e ! . . . .
g01ng /home after shoppinq_or_soclal-reqreatlonal

'trlps, etc.~Although empirical Stﬁdies- have not

]

C e
°

done mUch ‘about atfracgiveness>of‘BOh*home based:

trips,'it has. been”-aésuméd- that"the”'eyiéting

attractlveness attrlbuted to the other three kinds

LY
of trlps in . zones,-wlll have the same degreo or

attractlveness for non homp based trlps

o . . . © -
2 . EW

,U)
I
11
lE
e
h—-‘
r*
}J
o]
=
10
f‘h
c!'
i~
i ig)
n
>
=
ﬁ
=
[}
let’
'.l
(9]
B =]
(o}
fileY
]
I

; ’ - E o » .
L - . S _ |

In formulating a simple.ma;hematical.#qdel~ based "

a

T .on .the,égsgmptibﬁs mentioned abbvé).the:folIOWing notations

_were used.

-

VL
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1, J:  7Zone number-.

. Pl. : Population of 2oqe if .
e jQi : ?‘Total emplcyﬁent‘of 2;ne'i a ) .
JRi‘-: | Total reiail.embloymen; ot zoﬁ; i
2 ':> Persoc trlps/caplta/dax | '
m_r~; s l Tran51t rldershlp. .- ;"_ . .
v - OhIClP occupancy rate R
“h1o: _ﬁHcmé-wOrk-trip ratio E

h2 i  Home- Sho; trlp rat10~

h3 s 'Home—Otber trlp ratlo
hg oz Non-HOme based trlp rqtio~
According'» t_'oﬂ=-theT ‘ ascumptlonSo mentibned-

previously, trip generatlon from zone 1 hlll be calculated

.as follows w1th averace p ngers p=r bus (publlc'_t:apSLx)A

o 3 Y o :

L

._BJ,_ and a correctlon factor Cof 2 -frqm bhs'trip.td an

@Tdfﬁéry vehicle trip. . - -, | o
.,»Gi.=ipi‘x t(T‘— r)/v + Pi x t x r/15
S PLx U5 - r (15 2 ) /5 x V)

.yhére—Gif Trlps generated from zone i

Then the trlps generated from all the zohes are .
/ .

“«

dlstrlbuted to Rthe Central Bu51ness Dlstrlct by usinrg the-
'fbllow1ng equatlon whlch only .refers to Home—work; Home-

Shop, and Home- Other trlps. 

<

e . . -

. Bil.= Gi x h1 X - Q1/2Q1 +Gi'x h2 ¥ B /zwl

i O 1 X h’ x Gi .

*



where Bi1

L C

.

T

T

S Qi

Ing,

. SEi

‘Home-Fork, Home-Shop, and Homé-Other trips

P Y

iy

attracted to zone 1(C.B.D.) from each zone

i.

Total employm=nt in the city

Total retail =wmployment in the city -
: oo T e o ) ’
.'d . ‘ A ' o

the’éimilar'manner,btrips'kéré distributed to,

< . - -

Aother Zonas u51ng the. follow1ng equation which ‘is& slighfly

i . &

dwfferen+ from the above. : o T e .

\ .

© pij

AL

i

X h1 X ©3/303 *+ Gi x hZ X F3j/SPJ

¥

[ <

¢.6.9 x Gi x h3 x P/ (3P - P1) ( * 1)

" where bij

:W@@ere-Alj

Hdmerwork;~ﬁome—shop;vand Home-Cther trips

'attratted to zone 3 from~r;55 zone ; : '
. G ¢ L - - .
- 2P3 _Total popuiatipn in “the city.
Co . _ .
fThen'{hé whole Origin-Destination maffix is to be
.ycélCulafed.ﬁolloQihg the eguation};.wi-“ | |
= Bij- + Gi x h#. x BJ/EBJ_].' B e
: AlLl klnds of trlpQ attracted to zone"jc -
from each zone i ‘ |
"ng ; JSum of tha: trlps-(ﬁéme—ﬂotk;AHome—Shop, ’
N Homefothe:) attréCtéd-lohéone jff;qm'all ”
: :thé>zones., / :’:_‘
ihgfkfioféhart, oﬁjthe pfogram'is Shoﬁn in>Figure;
.an preéiée inﬁerpretatiqn and. the  example uof
- . ' '



calculation of the progranm is referred to in Appendix A,
~ ° N e - ’ N ' -

4 .



v o , N
¢ !
o |
. - . (sTar?T ) -
" INPUT DATA ‘_»/7 .
Pi, Qi, Ri, t, r

v, h1,:h2, h3, hu, :
. i=1,1 S

~ PRINT OOT
Pi, Qi, Ri,"t,

v, hl, h2, h3,
' i =1,z

o . - S e - -‘H o
- ‘;a. v * hd . B
’ . il CGH&UTE . ;

Gi- (i = 1,1)
, I

. { : 1
COMPUTE. B ¢ COMPUOTE Eij
‘ i=1,1 C . tro= 1,1, j = 2,1
. I * .
3 o l
,[EéﬁPQ%E_”EITq' [CONPUTE Bij(3#1)] -
. ‘ I - O . [ .
. -3 . N .
CUM;UJﬁ B3]
j= 1,1 .

[ -
‘[~ COMPUTE Aij
i=-1,I1, j = 1,1

T
CTORBUTE 13

. ) o= 1,1 . ' .
‘A 5 =ZA%3 (1 = 1,0){ :
~PRINT 00T S
- T aij, Gi, Aj ,
i = .",G'I’ j = 1'1 L )
L ' e »
END ) _o~~
'4’
v Figure 3-1 .
Flowchart of ths program

e



CHAPTER 1V b

P APPLICATTON CF_THF MODEL ;
) 6 ' ) . ‘ Lo )

A Small eities~ in the. Western Canada are not the

eycep*ldnq where frafflc generatlon and dlstrlbution study

is urgently required. As a matter of fact, a number of

studies have been ctarried out . and we have selecteéd four
studies that were done in " Westaern Canada. These studies

included Medicine Hat, Alberta, Kelowna, -E;g., Prince

George, B.C., and Fort McMurray, Alberta (7.8,9,10).

N
The magnitude of the population 0f these cities

%aried from. 10,000 to. 6C,002 at the years of °tudy and the:

a

estlmated magnltudo ot the populatlon ‘at the horlzon year
~

.Vdry frOm 30,9¢ to’ 15C FuO. The estlmated qrowth rarlos, as

/

'fas as the populatlon is concerned, are 3, 27% fdta Med1c1ne
rHat - 24, 7% }fqr Kelowna, 10 0% for Prlnce George and 28 6%

'for Fort McMurray on annual ba51b respectlvely.

1

- As W< have mentloned earller, small cities cannot,

afford to carry out a time-consuming and expen31ve survey

L

+hat 1s oFten necessary in transportatlon studv.

In this' respect, - all these cities employed the_

'Four purpoee proportlonate trip generatlon -and distribution

model' and the calculated trlp table (Orlgln Destlnatloh

v

table)~ was callbrated bv actual countlngs of trafflc volume'

at the screen llnes. The followlng statement was noted in

! . . B a
. e

24 . . ‘ -; . o



thenéfud§‘in'Me?icine.ﬂat at the beginninq’of 1t.

B
. . -
P . | -

‘Sufficxent researghey hga becn conducted on small .

.

cities’ to make 1t pOOSLble to d@tenmxne vehlculaL trlp_

generatlon ‘and .disfributlon pattprns to" acceptablo

.

411m1tq of dCCULacy wlth mlnlmum use ot 'time_ consumlng
and:costly»al@5 such as Cr1q1n~Dest1nation survey.
'Vehicle ownership is génerally con51dered the

most accurato method of detaxmlnlnq trlp qenoratlon in

-a‘“city; Although previous -stydies have shown that

o
. .

populafion alqné is not as’accuratg a trip' estiméting
'factqr as vehicle ownershlp, populatlon wa used 1in
this study"because this data was readlly and accuratply
.available, : }Vehicle ¢ ownership was 'considered

proportionate to réSident.population.'

This 'Four purpose proportionéte.trip generation
and jdisttibution model* was ‘based on the assumptions

mentioned@ in CHAPTEF IIT. In the traffic géﬁeratiOn phase,

k(1L ?erson'trips/tapita/day, (2) ﬁaSStradsit'fidership, and

(3) Vehlcle OCCupancy rate were taken from the- actual flPld

'

‘survey and from the countlng of -vehicle volumes at the
I

fscreen llnes Then the flgures fd//future traffic generatlon

qnd distfibutidn”-wére' estlmated.‘In'the trip &istr;bution

phase of these studies, the figures of .internal vehicle trip

foil

ratios fof'différenﬁ'pdrpose'of trips wéxe -taken: from th

fpreVious -carried out in the 31m11ar 51zed c1t1es. Then the-

computatlon was done and it was found ‘that the differencé’

- * .



Y
E

batveen’ the 'calculated traffic volume and acfually counted

volume at”the screen llnes amounteaed fron 1} to 17%.

4 . . . .r. R

.

In"order to compare the gour studies selected  in

¢

this thesisg, the tollowlnq items havn hé¢ewn choser and thivy

were tibulatede (Table 4-1, Tabla w-:,'Tablc 4-3, Table' 4-4).
i A ‘

. " . !
1) Population of the city at the year of study.

2) Estimated or the level bfvvapulatibn‘ in +%he
design year or‘hdfiipﬁgyear. ?

»

. 2), petrson trips/pap1ta/da§. . @

4) Masstransit ridershib.

.

) Vehicle occupancy ‘rata

6) Internal vehlcle trlp per”en*ag@ for dlfferant
. ) “ . 4
purpose of trlpo.
7) Specafic features of th2 city, ey
' o L . 3

. . )

4.2 hpplication of the mo Ll-—ngcgég£e§ and available data
3 J ’ )
In order to 1nves+1gate the a+tract1veness of the
different types éf__zones sush  as re51dent1al ‘area,

. B : [

-c¢mmorc1al area and 1ndustrlal éréa, - sumptlons in the
‘phase of trlp generat;on were flxed to the ones that ”wéreﬂ

used 1in the 'pneviouso §tud;es; Only as umptiohs”ip trip-

& .
‘alstrlbutlon phase were '}XQPged. -In other .words, ‘‘person

t;lps/caplta/day, nass tphﬁsit gidérship 'aqd veliicle

.

_occupancy ra*e were flxed‘and only the ratlps for differentj«'

B <

‘typas of nrlps vere changed Homp Work trlp ratlo was always’

changed bv .a 1% 1ncremeﬁ} wlth a comblnatlon ot elther Home—

e e e . ¥

°

o



Shop trip ratio, or.-Home-Other.trip ra*io, or Nou-Homg based

trip rétio'g,or . Home-shop ;ahd ‘Homa-o¥her = tweip “ratios
‘raspectlvely I*'goes wlthout sajlng that"the ther-quié'

raﬂlo(s) was always decraqsed acco;dlnqlv._:t is notsdrthat'f“

7 - !

theso comblnatlons are lextreme‘*oasps 'aﬁd.‘othér' posgible

o S T

combipations were not- ,investigated in 'this ‘study. . The

a

‘{dlfferént'irip pﬁrpose'dis&ributions-are shown 1n :dbls‘uAfB

'analy51s expressed by

o . “ . . . . .’-- . &

" throudh Table U-16. u' e

1

By

As\meptioned aboVe,“n:he fi:std’com§n£ation¢7yés:"”

(

fcarried‘_dutj basegd on the 1nlt1ally assumed figures. These -’

L P

‘flgurrs arc 1nd1cated in Table 4-1 throuoh'Table'u—Qa"‘”

R - >

o

'er, Homa-WOrk tr;p was 37% and thls ra+ 1o was 1ncrea<ed upf‘“

At “this p01nt, *he 1ncrease of.,HGmé;WOIK .trip ratio jgaéff

cr

‘d&¢fined jas x(%), being‘x 2. 2 when Homa-!bbk_tfip :atib.is“tu

27%. ”horefore,'x—B.Q'when, Home WOrk 4= % “and @:—735 w%én:'

[

Homé ‘Work= ?u% I%J wac also doflned that the rate of cbapge

manger tOfx, it was defined tha+ yzdf_ when x=7 -.~Tﬁénﬂtbé :

Y
-

i
¥

=, (jx =.+_l b R .

S~ Where y: chance of trlps attract@d +o each zono
o N : U
LT . Lo v X change.of'ﬁome WOrK trlp ratlo ST e
. - ¢: goefficient =~ - 0
. . "b: constant , ;
L. . - ’ M - - _

In ﬂedlc%ne Ha_ for examplc, -an:- initial' rat;oﬁ,‘
- ( " N . . “

’to ung and decreased to 33% Wthh cap bc'secn in Tableu 1&._31”

P ‘ ; S . — -
‘oﬁ tr;ps attracted to each zops 1is y(%).' In - the ‘slmilarj c

;relatwon betwecn X, und y was examlnpd by llnear regression .

.
- T
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. \
’ ey, ¢
o
a
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o
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study -

;tla

m ,' o
oaff1c1°

_pa:;icula

dlét buf

ordgr' of

'%._?heref

Beglected.

was to ,f} d _some@ .reldtionship
. -F - ). o PRI .
- - N v 3 - e . S T .
attractiveness - of - dlffepent types of zones

.charactdr

oo fingd, ThR

the attra

.each Ak

as?
-

Tnd .Zona

This mean

is- 0.0, 't

increassa
the attfta
negapi e,

senS':1V1

B - ) : _
_équaﬁ&on\vabbve,, c -can- bh: - called

A}

v

nt. Thd figurée of c. Shows “the | gensi

r zbﬁe:4£o"iér;0ﬁsf in estimating ‘the
165? In'%hgé pfﬁgedgre,~'bi Qés»fdund.
l~ss than 1% :of'c, wh6égggpédlU§e?fhl
ore;ﬂthe valugé(éf !b;‘.ér; small ;é

.2 L. . ’
. . A .
It fhould bé rombmbprﬁd ~hat the 'mai

.

istics, In"this;;respeét, an attemp

T‘elatlonshlp between s@ﬁsitivity Acoe

1 chv:aé IlSthS 'such as pooulat}eé

T

rloyment, *atlos batwean Lopulaflon an

-

"s' betwéen.-populatlon “and .retail en

g eSSlon analysis,uas 2nplovyed ;n th

{‘- - ‘. ” A - *

onfldenCe . bands Qf.QS%(3,S) were a

o

sl that a=t leaSt 05% of thp Mb@d auta

-

rea b=tween two lines.: -
: Sl e .
. . : : L4

‘g'vaiué bﬁ c is apérc 'at@}y.ZJC. Th
;1Ven§és of fhiS:;Qne woulé"lﬁcrease
increase of Hbmé;WOtk trip ratib,

Of Homa- Work trip rat;o would v1eld 7F

Ctiveness Qf thlS“ zone.: Iﬁ(_the ,val

- L . o

'it indicatés'.that -this zone = has

ty to the 1ncrease of Home- Hork "+ Tip.

’FQ:.‘éxdgple.'in Figure 5-3, when th

n

“‘a sensitivity

.

tivity of - a

trip ‘purpose

>

. o ‘ l,‘
to be in tha

ue 1S at most

nouah to. be

n aim of this

‘between the =
and- thedir

a

t vas‘made +0

fflClent,v;c,ﬁ

employmcnt,_

d ‘emp loymhn*
o;oympnt. The

v -

is orbcéduré
lso obtalned

fall“ in” the

e value of k2
i€ means that
by - 2%, for

therefore 7%
1ncreasﬁ of
ue of- ¢ 1is

4,

‘a negative

ratio, | i.=.
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'overéstimating the Home-Work

'at+rac+1veness of . that partlculgr zone.'

_..~..- e L e =S

‘Lrlp rdth will decroase the

{iea L .

RN

Med1c1ne Hat 1s locatAd about 47ka. boutheaat of

Calgary along the Trans Canada nghway.

trom thu hlqhwaf

'yeags
. city stre ets.‘The populatlon counted - 29,0(0 gn .1971»-1;11!
| reaéh._u&;ﬁﬁa in- 1990i_;auslng'.a great demqndiofitraffiq'
plaﬁnihgf.._ .'_ ;:/'d o | ~et . |
;'Aécoﬁddng td'fhe.jpbdel den?ioﬂedi ed gller, »the‘
.qity —Qaé..divided\ inio 16 éonés .énd they :erc numbered
I 1o 1; the 

bpq1nr1ng
hd T a MWL :

oft whlch- 1s shown 1n Flgure u-ﬂ.

up H@Le for trly generatlon are as. follows.

‘ : . ' i)lir;p generat;;n Faptqgﬁgof;
// | [‘c':a-pi-ta/day’.,f"tf =\ 2.6
R 'ii)iTrahsit ridefship 5%, r =

dié;} #éhicle odquﬁanéy‘ra;n 1.5
S
_Zonal !pdpdlafion(p),

».employment(s), are shown in Table

in \feal numoerc(k1)

from thc Ccntral Bu51ness DlStrlCu No. ..

The ba51q

~ ioynent (@

ums -

s and retail amnloymept in real numhers(ln

T he trafflc_'tb -and -

w

and the 1ncr9as1nq populatlop ‘an thc recent.

have resulted in the 1ncr°a51nq trafflc volume on tha“

asSumpflops Set

2.6 person

i - .o
R .o

Cw ey

.-

'and reféil-

_An 1971

obtalned

Table U-o shows th@”ratwos bctween populatlon and employmert
&

0 .
and 1n percenfagos(kZ), and population'

and 1n percentagos

°

map -

trips/ - .
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tor wach- zone. .-
20 _
- The" initial ratios for different purpose of trips .

C Wwere, . . o L T ' i

< 7i) HOode-Work, hl = 37%,

]
—h
w
«

ii) Home-Shop,"h?2

| iii) Hodie-Othef,-h3 = 28% and . . . <
.1v)‘Noﬁ;Home, hiu = 22%..0 3‘

o . . . . . N e

‘e -

" In this study, our concern was to  find. out ‘the

- s . ' :.., >. ’ . " ’ .. : P - : ‘ ) _’ - " Q'.‘ i
- sensitivity of ‘the output. (resulting trip distribution) when
“differant ratios of trip fpptpbsus-,are' given. For this

]

purpose the following four .combinatidns wers investigated.

.This  pfgcédu£e,'}§ :appliéable‘figj gil ahe otﬁé;v ciiiés
‘seieé;ed in'thié.theSisv ’hdwéyéf, idiffershf_‘figurgsl:uefé”'
bhdsen. erendid§ ‘up6n. the.:inftial:ira{;o§" fér diffé:éht'
purpbse:of»%ripé, I£ shouid also Serppfed:that ’théffsuﬁ lbf
;foﬁxlttipiratios}muéi al?afs be.1C?%.‘

B ST . S et 3

 §}'

‘i)' Home-Work, hl = 30% to 40%

0’} ” ; :> ﬁdmé-éﬁ%p,‘ h2'='2q% to 0%

' Home-Other; h3 =.28%

. Non-Home, . hi4 = 22% <

v{ ii)‘Homg—Work, . h1 =J3b%.£o ué% o = .'@
) Hpméfghop,'-hZ ;'13%2 ‘
‘ﬁomeéother; hlvf"3$%;£§ 25%' "'.-." .
. 'Néﬁ—ééme,' }h@ - 22% ‘ - 8 :
"fiiiy_aqﬁe%ﬁork; ;h1‘:;?C% po~45% .-
» . Home-3hop,. h2 = 13%
G 6 - “ o L= )
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A,all o',were Small enough to be%meglected. :

‘T N N
; h 9.
. .l , 3%
L 4 ;' . 4 . .
o <
' _Hofe-Other, h3 =.28%
Non-Home,  h4 = goﬁ’to “19%
. . ‘ . . ‘.. . - < o . . . PO R
iv) Home-Work, K1 '= 2u~ to uwew . '
- e Hdme—$hop,',h2‘=216.5%-to 11.5% o
“Home=Other, B3 = 31.5% to 26.5% - RS
. Non—Home,fdnhﬁﬂe.EZS . ) .
]$ ' o It is nbted.that'these comblnatlons are extreme"

cases and that Home WOrk trlp ratio” was always changed..Th“n.

the rtSUltS have becn obtalned and the rplatlon between ,thef

©

"changes of +he trlp ratlo for Home WOIk(X%) and the changes

of the trlps_ attracted to each.,zone(y%) as . -ﬁOJu?be_

'ealculated; dé:lnlng X é '010;"y' = D.O uhen x is at 1tsr

o

'inirial Latio, byflihear'*egression. analy51s ;E determlne

g

the relatlonshap expressed by y— CX * Db. _LD +hls procedure,:

o

WThe fAnal aim Qf' fhis -study was fo flnd the-

- B

lfelationShip betWeen ufhe 'coefficieﬁis,. ¢, which . can be. .

o

"called‘ sen51t1v1ty coeff1c1ents,f».and either o anal'
- ~& . . - TR
populatlon(o), employment(q), reea’l employment(s), ratios
between populatlon and emplovment(k1 r"'k2).'orh.ratios'
botween retall emp10yment(l1 or 12). - »7‘ - o
'4.2.2 Keslowna, British Colugbia S

Kelowna' is located‘ 1n-1the ‘center -of Okanagan"

-

'Valley on’ the Okanagan Lake ble sed Wlth a moderate cllmate

©

. Thls advantageous featufe of - the c1ty has enchanted a lot of-

¥y . . - . T . . K



'_+hls Clty were oo te i

.,expeoted to 1ncrease up to 109 G Dva 1091

-percentages 1n each zone.

peqple'forereCrea 1onal and lelsure trlps. Together wlth the-,

vast resrdentlal development 1t 1s ant1c1pated 'that mo@e-'
and more trafflc in and around the Kelowna area be produced

The populatlon fof thls c1ty ‘was, some 2 C“O 1n 1972 and 1sl

' .

[T
© - .

51m1lar procedure to MedlClne Hat was taken.~rThe"u

B T kN
" .

city was dlvlded -1nto-n16 zoqes audm_they wtre numberedyj‘

beglmulng frOm the Central Bu51ness Dlstrlct No~ 1. The c1tyv

o .

map is shown in rlgure'u 2. The basxc assumptlons set up for7

o

-
@ .

P . €
.

caplta/day, t;=f2gd, E

:éill mrdnslt rldershlp u% 4rt;;u,q a;h

 iii) Vehlcle occupanoy rate 1.5 persons/Car,
o v DA _ N L

'Zonalu" populatlon,:;'employment, " and- ,fretail.

employment are shown 1n Table 4-7. obtalned 1n 1972 Table u—efj'”’

Q‘ . .1_,\, o o

B shows the ratlos between populatlon 'éndﬂ;employment ~and

a

'.pqpulatlon Vand- retall femployment in both neal_numbers_gud»

K ;:The comblnatlons of ‘tr'p rarios fo dlfferentf*

ES . e

purpo e S trlp ourposes are tabulated from Table u 13 through

e - PAE +

?able u 16 for all four c1t1es.

~Theu‘ithe same. procedure as Medicine Hat was

7‘carr1ed out and the results were obtanned

T

B 1) Trlp generatlon faCtor :pf’f2.6 oersoht'trips/iif;

o -
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4.2.3 Princz Gegorge, British Colupbia | @
: . ‘ o L . ) . .8 ° . .
. ot Prince George, situat=d in the mountainous

area,.

has incteased its importance as a regiondl center of forest

PR

‘products 1ndustry and this development 'ofT the 'cify has

o necess1tated the operatlon ef transportatlon system for the ‘

Cax echpd to become as lar 2. as 152,00
P g _ . Rats
. ~.U . BN o A .o RS

/‘ . . L

[0 NP

v

nmeereJ beginnihépfnom the’Central‘BUSiness DistriCt[

; eOmiﬁgﬂyeafs: Its populataon, some 64-:OP‘_in~.1973,“«1s,51

e © Thé. city vas divided Hnto’ 16 zones and they were,

-

. the

map .of’ ‘which is shoﬁn{}ﬁ Figure 4-3, The basic assumptions

-3 .

were,.

capita/day, t =.2.35,
ii) Transit ridership. 6%, r= .06, and .

1ii) Vehicle ‘occupancy rate :1.5 perséns/car,

- @

i) .Trip generation factor of 2.25° person. trips/ -

- e, ] . X .
Zonai" ,poéulatlon,.e‘employment,' ehdf»ﬁreﬁeil:
'¥ehpley;ent are shewn in Table u-9. obtalned “in 197 Table_u—:
1n Sbows the Iat10~ between populatlon ‘and 'eyploymenﬁi éﬁd‘

]

pogulatlon ana“ retail JemplOyment in ‘both ‘real numbers'agd

X s

percentages in-each zone.

‘ . "J.:" ‘ . ' - . ' \
Then’the~same procedures were taken as befor

Ve . o

3

Fort 'McMurray which is located about -400km.

«

€.

‘north




R

c papulatlcn of. this city .countede’about'ﬁo;COG in 1974 is -

expected'toftriple touover73O,CQQ bf.1§81,

. generation ‘were,

’ vu . ‘ : )
of Edmonton, 1s a growlng c1ty 'in 'Alberts' thanks to the

a, -

'development of Alberta S Qll Sands. As a matter of fact, the

S

The procedure t'o compute‘traffic-matrix usimg~they

"'Four purpose proportlonate trlp generatlon and dlstnlbutlon‘n

model' was qulte 51mllar to the prev1ous examples exceﬁt for

N

- some dlscrepanCLes 1n the assumed flgure used The c1ty was

divided. 1nto 11 zones and they were numbered beglnnlng ~from

_the',Central” 5051mess ;Dlstrlct fNo.,ﬂ, the map of whlch rs

/

given in  Figure W4-4. The basic'_assumptlons' for . trlp

~

_1)-Tr1p qemeratidn factof Cof T 4.2 person>£rips/

. a

N caplta/day,m ”% u 2, .
i1) Tran51t rldershlp u% ri=.Q.C,-and : S

4 . .

St

-

iii), Vchlcle occupaﬁcy rate 1 b persons/car,

S i .
# ' - - .
) . . ¥ P - . 3 . e

Zonal populatlon," employment and..’ retail

employmenm_.are shown in Table 4- 11 obtalned in 197u; Table

' 4 12~ shows the ratlos between: populatlon and employment, and

populatlon and retall employment 1n both real ’numbers and

&

percemtages for each zone.

Then the same procedure was takenlaswbeforem
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1 29,6C0.(1971) .

Populatlon at the vear
of study :

- —n ] )

Fs*imatedwpopulation inj 48,003 (199%)

P e e e e e

2)
the de51gn year 1
3) Person trlps/capfta/day I 2.6 i s
o ‘ . '
) Masstransitv:Qdézship I 5%
’ T ' .
5) Yehicle occupancy rate | 1.5
. ' ’ N '0 - | - . )
6) .Internal vehicle.trip | Home-Work : 37% )
ratio for different | Homa-Shop t 13%
purpose-of trips | Home-Other: 28%
o ' ‘ ' L Non—Fome : 22
o x ' |
7y Specific features of { No wall defined continuous
'~ the city- ' |‘Cro§htown arteries: o
o N i .
) ‘ 1 Trafflcs,to=and_from
‘ . | Trans-Canada Highway ~-
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Comparison of the four studies

Me dié:ihe\ii Hat
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1) Populat on at cbe year | “,,c"ﬁ(1q7:)
of study’ |
. 4 ‘ { :
2) fFstimated >opulat10n in o 109,6”3(1991) .
t the de51 n year {
| L S I
| 3y Person:trlps/capata/day | 2.6
. . ' :
4y MasstranSLt ridership | No.public transit -
5) Vehicle occupancy rate | 1.5
[ - : ;
16) Internal vehlcl@ trip- | Home-Work : "30%
ratio for different | Home-Shop : 15% .
‘purpose of trips | Home-Other: 21% ce s
‘ T T | Non-Home T24% '
- |- . 7'
Specifi¢ fpatures of | Increa51ng recraatlonal
the city - : | and leisure trips -~./~
A — -—
"',TABLE 4-2
L .
Comparlson of . the four studies
N

~ Kelowna
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TABLE

. Prince George 4

— * s T - 1
|1) Population at the year | 62,CC2(1973) . A
-1 7 of study - . p
I : S | L [
{2) Estimated population in | 150,300 (199C) |
1 the design year . | 3 |
I R . .
* 1.3) Person trips/capita/day | '2.35(at prescnt) I
1 ' ‘ 71 2.40 (Future) I
oo CT : P . : o
14) Masstransit ridership | 5-7(at present) |
| ’ . ' { 2% (futur ) i
I e . (. : B |
- 15) Vehicle occupancy raze L 1.5¢at present) o
B -t { 1.4 (future) T
o . - o ' S . ,,I
"1€) Internal vehicl= t;ip. | Home-Work : 35% . e
“ ratio for dafferent =~ | Home-Shop :.15% 1
A purpose -of .trips | Home-Other: 26% . - ]
{ T . | Non-Home ' : ZUuU% 'I
( oL | ‘ - |
{7) Specific fesatures ‘of | T.uhch time peak hour [
"|.. the city . | . - s {
L . 1 - s g
ST ’ i

.

Compariscn of the four studics

]
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{ Zone Now. | k1 i X2 11 | 12 - \
! R B T e 1 : |
i - { 4 of% ’% - —
l l R | L
1 | 0.3C2 - 0,098 | n,976 |- 0.071
' | . | S ’ i ‘
2 { 3.531 { "1.091 | 11.670 { 95.8W46
. I . . A o ; .
3 { 32.989 |.10.184 | -89.950 b 6,516
n | 0.339 | 0:17C5 | 43.002 - 3.093
. N b | r
5 “1 10.467 - 3.230 1.27.3008 1.u472
. { . < | - | IR
6 | 7.530 . | -2.328 | 12.385 | 0.898
. | N ‘ e . I o
7 1 67.831 | .2C.949 t152.927 - 11.116
- | : | : oo |
8 |° ©.595 .  C.i84 | 57.979 - 0.0G71
S o o B :
9 1160723 1 5.759 | 28,598 | 2.073
. T : | o | e C e .
17 | 32.339 |} 9.962 | 90.550 | 6.559
- {. o i 1
11 1683.500  (177.€¢00 1 -=- 1 =7
R T N v
12 | 14,008 |  4.310" | 46.575  3.383
13 { 2.668 | 0.206 | 38.200 | 2.741
I o ' | i
, ¢ po19:7237 A A5;1oo. | 69.080 | 5.7007
| B | o | { o
15 | 0.945 - 0:292 | ——— i ——
, N T R D | o
16. { 2.040. .1 -0.013 | ——— | -
. ’ | o o |
1 1 1 1

'TABLE 4-10
ér;pde George, Ratios betwpen popultion

and emplbyment

i

Note: k1 pPop./Emp. in real number

[t}

k2 'Pog./Emp.'in-%

11 i'Pbp./Rétail'Eﬁp. in gg . number

Pop./Pefaii_Emp\'in %

A
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Fort McHurray, Population and Employment

. * |
r .'T L T — N " L
N , [ o | o o , |
{Zonw: No. |Population (%) | Employmant (%) | Fetalil Emp. (%) |
ot ‘ | ' ' S
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1 1 ¥ 1 I o
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I o l . N : T
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] " . | o o o P
[ U4 1227 (12.48) 0 0 29 ( 2.98) | 2(%.53) |
i . : I I u S
1 5. b 1171¢11.97) 12122 s.10) 6£3(16.80) |
T o - : (. c [ R
| & | 1946(19.78) | 30( 1.01) | . 0( 0.00) |
1 o [ I : I , T
RS A ! 1860 (18.91) | T73( 2.45). | - C(C.9%) |
| ' [ ) | - SR : [
I ] . 1 283( 2,88) | 234 ( 7.87) . | 58 (15.47) . |
| ’ ' - : e - b e
. Q | 70¢ 0.1 | 133 ( 4.47) | I 0.80) |
I : ¢ ' - S \ S R R
| 14 . 1486.(15.11) I 139(¢ 3.67) ¢ 2( 2.93) {
l : ! ‘ | . ! o o
I 11 |- 210( 2.74)  11518(51.03) | C( C.2C) -}
P I { | I
- — +- + 4
I . P l | i
| Total . | $835 12974 | 375 . -
([ N : 1 I |
l.. l —r 1 ]

TABLE 4-11
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11

=1z

Pop./Emp. in % )
Pop. /Retail Emp. 1n real

Pop./Fetail Emp. in %

=== T Ll - N i l'
| : | ' 1 . | N
|Zone No. | k1 | k2 o 11 1 12
| i ] . _ |
-t —+ t ——rt e ———————
l - { | .
"1 | 1.965  G.575 | 3.826 | C.u6
! l | oo :
2 ] 3.191 0.964 | 8.235 | C.314
! i - i
3 | 1.€61 I 0.502 " | 9.314 | 5. 355
| _ | 1 | oo
4 S W2.3160 | 12,735 1671345CY | 23.547
| , S N | ! l.
5 1. 9.598 | 2.9295 | 18.5&7 | £.709
6 (- €4.867 | 19.594 | -—- 4 -
{ " b ' | | ,
7 | 25.479 . 7.718 | _— | e
v l . l : | - . :
. 8 - .2309 | 2.366 - 4.879 | ¢.186
. 1l . | | | ‘
9. t  J9.526 | 0.159 |- 23.333 | 0.8€8
10 I 13.633 | 4,117 |743.00C | 28.589
| . { ' | |
11 I, 3.138 | 2.042 | -=- { ' -
g ( | -
. —d. N | i |
. . TABLE 4-12
Fort McMurray, Ekatics between popultion
and employment
Note: k1 = Pop./Emp. in neél number

number
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i

T — ..r T i T T 1
i i H-W | H-5S | H-0 | N-H |
— + 4 . : +- -t ————
i ' | . , i 1 ' | I
1st Comb, | 30%-40% | 20%-104% | 28% { 22% |
- (DATAT) | | (- ¢ | ' y
, ‘ - [ | . . |
-2nd .Comby. | 3CX-40% | ‘13% { 35%-25% | 22% |
(DATAZ) , | : | . | ‘ | S
. " I . .r‘ .o i l . ' ' / l .
3rd Comb. | 20%-40% { . 13% - 2B% b 29%-19% |
(DATA3) | : | | | |
Lo I - ‘ - | . |
4th Comb. | 30%-40% {16:5%-11.5%131.5%-26.5% | 22% {
(DATAW) I o { : | . !
“ [l i 4 = A Il
TABLE 4-13
\Combination_of'friénratioé
v 4  for ditferent purposes °
Medicine Hat
[y .
o Note: H-W = Home hased work trips.’
"H=-S = Home based shopping trips
H~0 = Honme based 6ther‘£rips

N-H = Non home based trips

3
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7*/
| B Ll L T - Ll 1
K i H-W P H-S | H-C | N-H !
— 4 4 + ——— o
- o l ] | ‘ !
1st Comb. |[W25%-35% | 20%-124% | ERF f 20% |
(DATAY) | ( S I S
‘ ' | I 1 | o [
Znd Comb. 1 25%-35% | 15% | 36%-26% | 2u%. |
(DATRZ) | | | ‘ | |
: , t ! | | i
3rd Comb.. | 25%-35% | 15% I 31% | 29%-19% |
(DATA3) | | ! : ! !
. E | S | | |
tth Comb. .| 25%+35% [17.3%-12.5%133.5%-28.5% | 24% 1
'A'(DATAL") gL" ) i I o | | oy |
: — rl A - - R L 4

TABLE 4-1u

Combination of trip ,ratios

fo? diffgreht_pq:pésé;
Kelowna |

R
Note: H-W =“H0m¢?based’work trips

j  H-5 = Home based shopping trip§

H=0 = Home bgéed other trips '

N-H'= Non home based trips-

e

—y
B et
o

X
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H—S‘i-HQme based shopping tIips
" H-O = Hom@ based otheér trips .

N-H = Non hom= based trips

Qo
, . 51
' s A
' | S o
T : T the o S -~ T -
| H=W [ H-S | H=-0 [ N-H 3|
1 A — 4 ——— 4 4
v 1 '. ML ]
‘ | { N _ i o
15t Comh. | 30%-4C% | 20%f132 | 26% | wggu% {
(DATAT) | |- P . -
‘ ‘ [ { : r o ' |
2nd Comb. | 30%-u4C%. | - 15% b 31%-21% { 24% A
(DATA2) | : |, P . 3
(I ’ | , | i |
3rd comb. | 30%-4C% ( - 15% |, 26% | 29%=19% |
(DATA3) | o . 1 R |
4th Comb. |_BQ%—QC%_l17.5%-12.5%[28.5%-23.5% ] 4% A4
(DATAL) | { | ' R |
: 1 — 2 —— i i E
N
TABLE 4-15"
Combination of trip ratios
for different purposes: .
Prince George
Note: H-W = Home based work.trips




. g : | \
o ‘ ' : o . : o - o Y
\ . 6 vy L : ‘ '
. ’ o
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. 1r h o s g *r‘" g L " h g ‘ M - ng A
o o H=W . S S { N-H l
. b .\ - 4 - ’ e —r v ‘*_.___+___: -= T - »4'1
i o L N | bt
I Tst Comb. ' 17%-%7% 1 29%-19% | 7% ¢ | 27% 1
. (DATAT) | o I . " I K 1
S R B i - LS ‘ | ‘ -
| 2nd Combe [~17%=27% { 2u% bo32%-22% | 27% |
i (DATAZ). | A 1 A | (N
SR SO AR | (. !
et 3rd comb. f 17%=27% . 2u% s 27T% | 32%-22% |
@ & (DATR3) T - { I : i
B I b, o o P oo {
1 4th Comb. {U17%527% 126.5%-21.5%129.5%-24,5% | - 27% |
I (DATA4) S @ . f ‘ I ‘ l
L S e ey L > 1 s it i —r A 4
. ) TABL.E.M,U:—“EJ ,,.0" C e
, Co‘m‘binationl of 'tfg:i‘p ratios
fox different -purposes
i Fort McMurfay C ‘ .
. . .
. o ~ Note: H-W'= ‘Hwome’ based work trips
." . . }i_;S = ‘}iome_ﬂ ba}as‘ed-_s'hopping trips. ’
" o . g ' ) ‘ho e . ‘
N . H-O = Home basgd other trips
% e ' ' N-H = Non home based trips
h A ' . )
;;;' o
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: CHEPTER V L
RESULTS . o .

In  this way,‘pr@v10u¢ly menfloned procedur@ was

o,

exécﬁtéd fbr cach | c1ty uand _ghe followlng rpbults were .
‘obtainéd In order for convenlence, dltfprent comblnatlon of
déta‘ "as Qe ;vfarred fo was namrd Patd-1, Data_2,_Dafa 3~and.
B ‘ . ; o
-~ Ddta 4 réépectLVely.-4 n., otherA words,_'Data‘ a °m5aﬁc -thw
comblnatlon of changlnq 1n£ernal trlp ratlo of Home- WOrk and
Homu—shop, 'Home—Work ;and Bome—Otherg@or»Data Z, Home-work
g é 0 and Non-Home fgerataf3; and.Home—Work,‘Hdmé—shop'aqa ﬁﬁome—
| ché#:“fgr Data.u. fhg-;esui;s, therefofe; afe Sthp.iﬂ.ﬁhat’; '
) ACraé}'for eaéh éity{ - ; . . 5, ‘ L | S
2.1 ﬁ-é;gagg.ﬂat |
.o 5.3.1 Data 1 | )y
)_ '   ' ‘Correlation : bétheﬁ* ‘coeffic_entsi// c, and
populatlon(p),"gmpl@yment{@) .and H:mi;il‘ epﬁidymént(ﬁ) is‘
’ :'shown .in Table S—T'gnd“ébrrelatlbn batween‘c{and fatibs: of

dbulation/emplOYment‘~éndo population/reiall- @mplOyment\in

Loth’ rpal numbbrs and percentage;(k1 kg,l1 17),i5,’shdﬁn, in-

-Tabl « (Eefer to. Appendlx B, for tables 1nAthis chapter.)
“ ’Accorﬁih§ £tn those"tablbs it 1s difficult'{o.
— » L0 . . . . : . 5 - . c * : v
determine what type  of = zons is: -~ sensitive  in its
attractlv sS: Lh@'only obscrvatlon We..could have would be
‘thé facc hat the ZONneEs. ‘Hlth larqer‘ percentage of total\
P ; : . :

.empioyment .and the’ zones' wlphvsmall ra{ios”ofik2(0<k2§2){
Y

.A}; " o o se



"have more éénsitiVity‘to th2 change oftﬂome—wdrk trip ratio
' . d o e . ' o . : o
(Fi%nre 5=1, Figure £-2), It 1s ' also obviqus'ﬁhat the

increase of Home-Work trip ratio together with thke reduction B
. ' ’ RS . ‘ . ‘ )

‘considerable

of Home-Shop trip ratio resulted in
reduction of attractivenessegn the' Contpd iness District
s . . E »'"-,.A o . ‘ . o ' . ) : ‘ .
where the majority number of retail employment is dominant.
' . . . - 4 v, .

° . . . . ’ ’ - .
N .

Correlation between coefficients, c, and P, 49, S

1s.shown‘in‘Tabl§°é—3-andCCOrrelatidn befweén,cvgnd k1, k2,

is shbwn in Table 5-u.

It can be said/from those tables that there is a

/ °
§

cCrtaWn rmlatlonshlp betw%en C ani k1 and ¢ and k2. since k2

is. a Lelatlvp ratlo betweén populatlon and enployment  this:

“

f;gure was takén for fur her 1nvestlgatlon; Figure'S—B shows @

A e

. / .
the relatlonshlp betwecn c and k2 witﬁ confldence bands of
'GR%(J 5) togethar w1th ﬂhe orlglnal rcgre¢51on curves;,‘The
) N
confldence' bands ot BJ%v meansi that ’more,_than 95 % of-

LS R o . S : v

estimated points fall ﬁn this - range. In this rsagression ;
: 4 _ A o -

analysis, Zone 1 was omitted from 'the calculation. Figure 5-

3 " andicates that _s\allef’,ratlos af-k2 (less than 1) have
positiv= att;activeneSs when Home-Work trip- ratio increases

.and  Home-Other trip rdtio decreases. In  other words,
industrial and commercial areas attract - more people and.,

residential areas do less in this particular data. . ,

b o [

e
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P~

J- o
‘,xo fST N

Correlationh batween coeff1c1énts, c, and p, q, <
“ . - .

is fquﬁﬂ in Table 5~5ﬂand correiatlmn betggﬁn c and kﬂ,q k2,

a

11, 12 is shown in Table 56, In this data, we. can find

similar relationship to Datal between c and k1 and .c and k2.

Pigure 5-4 shows. regrecsionllines between c and

kZ 1nclud1ng »confldence bards of 9,m. The graph 1nd1catns

I3}
LS

that conalderably stronqer rplatlonshlp ex1sts between fhe

"

»twO’faqtors._In those zones where thE'rdtlo of k2 is 1less
than 1.5 show positive attractiveness with'increaéingéﬂome—
Work trip ratio when Non—Home trip ratio is'reduced In %his

case, the Se n51t1v1+y of the "attractiVGhass "is less tkarn -

that in Data 2vtheref0re,_the slopés offthe‘regression lines

are Qanler; In spite of this fact, Zone 1 (Central Business -

. . T e : " .
District) shows _ Much less sensitivity toward the change of

Hdmefﬁork §rip,r&tio, which was also the case in Data2.

-

Correlatidn befween”coefficients,‘c,?aﬁd?p,.q, s

v_isj%Shownuin Table %-7 and oofrelation'between‘é'and;k1, k2,

-

11, 12 is shown in Table a-g, . - N
. . . - ‘ .

J
t/Fs obv:Louc that we have obtanned thé similar

relatlonshlp f o pata2 and Data3 between ¢ and kK1 and c.and

k2. The linea; regrec<sion graph with confidence ban&s of 95%

is shown in Fligure 5-5 which shows the strong . rélation

between ¢ apnd k2. As was mentioned previously, industrial

1



L J

and -dommercial aréas”attract'mng‘people when Home-Work trip

‘ratio increases [with a reduction of botthom@—ShOp and Home-

Other trip :atips. The marginal‘;atio of k2 from positive

j

attractiveness |to negative one would'beﬁafbundﬂ1,5 judging

from the graph. Central Business District sﬁowed small

change in its attractiveness in this data, too. ,

a - . : -

Correlation between gocefficients, <, and p, ¢, s

18 shown -in Table 5-9 and correlation b:tween < and k1, k2,

11,’12 is shown -in Table 5-10.
-Similar difficultY.has been foupdAin‘deférmining
the felationship'between- coefficients and

Figure = 5-6 and Figure 5-7 show-that higher pefcentage$<of

employment in ﬁne zone (more thanIS%) and smaller ratios of

popuiation/employment;‘in percentége (less than  1). show

H

District-has a strong negative attractiveéness in_this_.data)'

E

‘which was also found. from. the results in' Medicdine Hat. - >
B 7
- s
S5.2.2 Data 2. - .~ .
S N . . : ‘ ) : ) oo

¢ oma

Correlation between goefficients, ¢, and p, q, s

o .

1s shown in ‘Fable 5-17 and cOr;elation bétﬁeen c and»kT, k2,

11, 1. is shown in Table 5-12, L

3thér factors.

_higher:SénsitivitiAto the'éhange of Home-Work and Home-Shop. -

trip ratios. It was 'algo.“found that Central Business -



L3

Cprtaln relatlonshlps are found betwepn c and k1,

© and” © and/ k2. Flgure 5-8 shows a 51gn1f1canu‘relatlonsh1p

*abet@eenpclﬁhd k2 with 95% comfidence bands. As was the .case.

. hh‘.,ﬁedicpné_ Hat, ‘so is thé' case in - this . data that.

r§51dent1al areas where k2 1is larger - have - negative

_attractmveness toward the <¢hange of Home-H§ork with Home-
\ s kY ) . - . ) ’ T
Othpr trlp ratios ‘and industrial areas wherelkZ is smaller

v

haye pos¢t1ve attract1Veness in this data. Hoﬁevefé»Central‘

Busineﬁs District v1fh hlgh retall em;loyment .ﬁas “not

‘affected ‘by the cﬁange’ of Homa Work- - and Home-Other tnlp

rdtlos, wh1ch rendency was also found in Mediciné_'ﬂatf It.

oy 4

can al°Q be . 3&; that the SenSlthlt“ of those zones where'

k2 is lose t@ 1 is not affected by the change of trip

ratios.
X tios.

o . Correlation between coefficients, ¢, and p, g4, S

is shown in Tab;é;5713“and,correlafidn between c and k1, k2,
11, 12 1is shown in Table 5-14. '

S:rbng‘relatlonsﬁlb bstween ¢ and k1 and c and k2

.were foupnd and Figure 5-9 shows the latter relationship hith_

95% conﬁadencé bands. The magnltude of fhe sensitivity. was’

1Dd1cat¢s thaf hlthr ratlos of - k2 have negatlvp qen51t1v1ty

dnﬁ that lowpr ratlos of k2 havo pOC1t1ve spnclt1v1ty “to the'

-change‘ of* Home-Work -arnd Non-Home trlp_ ratlos. fentral

as that "found ln'Dataa, bowevpr, the'gfaph'

A. EAN



T

*Dlstrﬁct was not sensltlve to thL change of the three ' home

N

" Busingess ’Distridt showed less sensitivity in this data

"comparpd w1th the similar zones to C.B,D. which hawve,, vefy

- . ny

;small‘kZ.

Correlatlon between cocfflcipntsh c, and ‘Br 4. s
is shown in Tdble 5*15 and curr@ldtlon bﬂ*ween o} and k1 k2,

11, 2f13 shown in Table 5—16. ' 1?. )

Figure 5-10 .indicates a. Strbng relatlonshlp .

between «c and k2 with 95% confld@nce bands, whlch was also.‘

found ih the prev1ous two data . small ratios. of' k2 have

< v

positive .spn51t1V1ty and large ratios of k2 hav moderately.

- negative s ns’t1v1ty to the change of three home beoed trlp

ratios.. In other words, 1ndus*r1al areas have ClgnlflcanLly
positive attractlveness, and -'re51dgnt1a} areas have

Q

moderately negative attractiveness in this data. It was also

noiedv‘that "the atﬁtactiveneqs of the - Central Busipess '

bduea trip ratlos.

uCorrelation between coeﬁficiﬁnts, ¢, and p, q, s

15 shown 1n Table 5 17 .and correlatlon "hetween c and k1, k2,- %@i@

<,

11, 12 is shown in Tablc 5= 18.A LRI ’ E : T o

letermination of 51gn1{ﬁcant rela -nship’between
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coefficients, ¢, and other factors was as inaccurate as it

was in other_tuovcltiés. In this city, there are two: major

o

whopplng zones which are Zone 1 (C.B.D.) and 7zane 8 Central

-Buslpe 5 S D;strlct 414 not show con51derable reduction of its,
Lo 5
'att;actlveneggggkmpa;ed.to-the prev10us studies but Zone 8

‘with.'_highér: - retail employment than .Zone 1 ‘showed . a
. e 1, .

: signlficant dfop‘cffits attractaveness in thls data. This is

because Zone 8. carrles lower percentage Qf \gmployment than
zone - 1 and this tact affec?ed the trip attraction to both

o o -~ ‘
zdnee-when Home -Work trip ratio was 1ncreased and 'HOme-Shop

o

ratio. was decreased. It_-could also possibly be said that

those zones with very small’ percentdge of s  (retail"

e

employmont), sﬁall percentaqge of p (populatlon) andflarge

) percentagc~ of q '(employment)‘ have - relatlvely ' hiqh.'

zones w1th lquP pexcentagﬂﬁpof retail employméntbzsuch as

attractiveness “hence large.sensitivity (Figure 5—11, Figure

=12, Figure 5-13) .

5.3.2 Data 2 SRR - ' e SRR
‘Correlatlon betueen_coeff1c1ents,‘c, and p, g, s
3 /

is uhown in Table 5- 19 and correlatlon bctwee@ c and kT, k2,

.,11 12 is shown in Table 5- 2

-

P Figure §-14 shows the relatlothlp between ¢ and

k2 with 95% confidence bands. It is. observed from the ‘graph

that thosé zones' where k2 is less than 0.5 except for the

zZone 1 'and -, Zone .gﬁ‘~show © significantly Mpoéitivefl

attraviveneSS', ‘whereas re#fjdential ‘areas, generally,s. show &

";gﬁ ,

R 'Y




'-)’)
W/

significantly neéative attractiveheﬁé ~in this data. Such

tendencias r(y"f} attractiveness ’ various zcnes were also

~ found in the previous two cities.

Correlation' between coefficients,. c,.and Pr 9, s
115 ohown 1n Table 5 21 and corrplatlon betwesen c and k1, k2

.11, 12 is ghown in Table 5= 22.

s
.

Figure‘ 5-15 shéws fha relatidﬁshif between c and 
k2~w1th QS% confldence bands hOWevur,,lt 1§ to be noted that
the slopeg‘of -the _regres$lon llnes are gentler_ and tho
'cohfidence bahds are narrower compared to those in Pata 2.
‘This 1nd1cate° that the dlfference of 1nput trip ratios in
‘this comblpatlon doesinpt affect phe output as much as the
combinétion5in Data 2. It should also be noted that Zone 1
and . Zone 8 have a;moét_zero»sensitivity:and such a tenagncy
'aé éhopping areas,dé not have_signiéﬁcant-sensit&vity _seens .
o be dominant 1ﬁ downtown zones and zbﬁes with a’ large

\

.shopping\aréa.‘

‘o

Correlation b€tween coefficients, c, and p, q, s

is shown ‘in Table 5-22 and correlation between -c and k1, k2,
11, 1. is shown in Table &5-2i, '

The relitlonshlp betwden ¢ and k2.‘$hoged a

51mllar anllnatlon to the pr2vious two differént ‘data

-~
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(Figure .5-16). -Zone 1 and Zone B8 showed small change in

‘O‘their dttractiveness  or sensitivity compared to the previous
data. o - .

a
.

5 A .
gencrally . be said for Data 2, Data 3, and Data U that high

. N a
‘ratio of population/employment, or mainly residential area,

.

o

‘would
that theuaéqree of this negative attractivéneﬁs dOeS  not
change drasficaily uifhin the iimit where the zones can be
.IPCaniZéd aS»residéntiaL area.. It 1is also poanted out iﬁat

very < small ratio ' of population/employment, or. mainly

L4 ©

industrial area,. would‘affect Zonal atitractiveness in +the

o

positive way and that zonal sensitiﬁity changes drastically

© in the rahge of C<k2<1.5. .The Centfal Business District or

in the zohe where there are a large number -of retail -

~mployeas, however, is not sensitive 'to the chdnge of trip
S ' - : L : : o
ratios as-far as Data 2, Data 3, and Data 4 are concerned.

. ' . L x
Correlation Dbetween cow=fficients, ¢, and p, q, s

i Showy in Table 5-25 and correlation between ¢ and k1, k2,
11, 12 1s shown in TAble 5-20. o
S . g

. G
"The ,results were not positive enough@;; be
. o ." )
f . LY -
confirmed, however, 2Zone 11 where more than 50% of @be-total
. W) N

employment 1s occupied showed a strong attractiveness to the
_ B . L/) )
. o
Kl

Judging from the results in three cities, . it can

affect =zonal attractiveness in“'the negative way and .



6y

change - of . Home=-Shop trip ratios. At the same time, downtown
4

W ° o . W
zone showed a nogqtlve attractlvenesq in this data, which is

:Lm1ln1 to the rebultg'from th@ othpr three cities.

1)
o
-l
\ct
1]
iro

iy

e Corrwlatlon between coof‘1c1antu, c, and P, 49, " s

1q shown”’ 1n Table 5-27 and correiatlon b@tween cC and k1, kh,

/,

11,.17 1s ghown in Table 5- 28.

'f Fiqure. 5~17 shows a similar rﬂlatlonshlp to the

. b S,

previoas txamplos between~c and k2 with confidencq bands of

o

95%, however, it isg obServed thafythe confidence bands are
wider than those 1n'the"other tﬁreé?ucities. 4Th15' implies
that - ghe relatiqn béfween c.and k2 is not as'stronq”as,that
in the other three Cities, This may be partly because ok th@

feWer numbor of zones, tberOfore fewer p01nts in the gravh

and this seems to have caused the wider conflépnce bdndS and

mallﬂr correldtlon ceoefficients of the regression llnes.

At any rate, it can be said positively that small

ratio  of k2 of the zone affects its attractiveness in the

~
F o

positlva way and the large r'tio of 2 of the Zone

1ntlu~n@er its, attrdctLVenpss in the nagatlve waﬁ

Correlation ,between-cdefficients, c, and‘p,'q, S
1S .shown in Table’ 5-29 and correlation between ¢ and k1, k2,

17, 12 1s shown in Table 5-30.



b

Figure 5-18 shpwe a strbng_relatlonship between c
and k. again with confidence bands of 95%., Tt is seen easily‘
trom the graph that® the slopes of the ragression lines are
gentler tﬁan fhose in bata 2 and that cdnfideﬁce barnds are
ndrrower;,lt can he poinfed out again that the sensitibity
or attiactivenese"of’the zZone changes‘drasticaliy when the

‘ratio of k2 is less than 1, however, it changes very

giadudlly‘whén the ratio of k2 is larger than that.

/
¢

Correlation * between coefficients, ¢, and P, 4, s
15 shown in Table 5-31 andvcorrelation between c ,and k1, k2,
17, 12 is shown in Table 5-32. -

figure 5-19 indlcftes the same felation‘betueen c

and k. as before. It was marked® that Data 2, mMata 3, and
Data 4 showed stroug relationship hetween € and k2 wicth’

slight dis¢repancies fronm exampls to eexample,. however, i1t

5S¢

U]

ms  to be - certain, in small cities, judging from those
celculations beéed‘on ‘Four purpose traffic generation and
Aistrlbution model;,_thaf similar type of'zones which caﬂ be
clas8ified as industrial area, have'51m11ar.attract1veness
and sen51t1v1ty to the change of trlp ratlos 1ntroduced \in
Data 2, Data 3 and Data 4, ThlS tendency was well expressed
in. terms of <the relatlonshlp between . C, sensitiv1ty

coeffiéients, and k2;u the ratios between population and

employﬁent.
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Do R CHAPTER v1 .
. CONCLUDING REMARKG I o
"f S J‘Tn thlc th951s, ‘ihel sensitivity: of - the‘.ﬂnop:

¢

[ t o

‘puiposo'“'Proportlonate ,+rlp QEneratidn~“and"diéifibﬁtion o

'-modclu wa§/ examlhed ’by ;applylng ’dlfferenu trlp purpose fd]

'dlstrﬁbutlons to four small cities in Wes*ern Canada.d

v b —

| S ’ Four f comblnatlons “of differeﬁt‘"trip"pufﬂbse

< DR v

dlstrlbutlons Here t@sted Trlp purpose ratlo of () Home-*

WOrk 7and Home Shop, (2) Home Work and Hom Othef;'(?)'ﬂome¥’

)

o

work dnd Non Home and (Q) Home—Work : Home—shom,"and'_ﬂoqe}

-t iy

@rher wege comblned k Tn every comblnatlon, HLme‘Work' Ap.

s
-

'ratlo vas: alHuYS changed by 1% 1ncrempnt and the¥ 0th€IT"T

Ty
EathS were decreased or 1ncreased accordlngly,

- | B :v'. . ) #“

Y

Y

Welating to the sen51t1v1ty of the‘"Four purposee,

v

proportlonate trlp generablon and dlstrlbutmor _modelﬂ;.
. / : S .
follow1ng ¢onclud1ng remarks emergr::E“j' T

_:- ) e

‘°‘.~"‘\1;‘Thé 'first'_Coﬁbinaﬁion,-‘Homebwork.wﬁthvﬂome4
o i . - o - e AL B . R
'Shop,, dld not.. show " a strcng.'correlatlon.fbetween - "the

- | g L.

« L TN

sen51t1v1ty coefflclents, c, and such zonal economlc factorsf

as populatlon(p), R employment(q), ,Tetall' empLoyment(s)

\

. T

~ . T AN N E
and k2) ‘\and ratlos‘l between B populatlon eand retall;W

employment(l1 and 12)0d1d not show 2 51gn1f1cTnd correlatlond

@

to thlS type of changes (Home Work w1th Home—Shop) *'(Table
5- 1 2 9 10, 17 18 25 26) ThlS is’ graphlcally shoun 1n Flgure

6 1 and Flgure 6- 2 Hovever,rlt could be ment;oned here that_

. B L }

»thefu

Slmi}agly the' ratlos between population‘-amd employment(k1wf;“
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. L } . = . . P : e o . . o S
v t . . P, PR o . ' . . R T o L.
) - . P AT R SN . . . . Loy . . -
e . o S . . AN . :
.- C . ot b . . ~ ' ‘ vt . . L v .

those zqne lwhich'rhéfe hiéher“,employnent(ratlo :ofﬁ ional? -

'fpopuiatlon(ratr} of tonal populatlon fo total populaflon rnr

oo

'-£he c1ty) showed ‘a laﬁger sg;s&tlzlty to changes tban other -

‘Agﬁn ;; o ;x: jf‘,.’:"i‘ f‘?;i‘.\ 3 .1&','fo. . {

'.;emrloyment réo total émploymen*i in the‘ c1ty) ‘and lower

- \

o il -

v K v
_zonesf«Such a- zone as the Central Busxnes o Distract, or LB

.k B

0

’zone 'wlth  a” ShOpplng center on \large retall employmen%r

°

‘lmrevealed negatlve sen51t1v1ty, ,e, overestlmatlng the Home~f”

-

Work: trlp Latlo wlll decrease the attractlvenesc of such" a

a

v

\

.i-.: i‘ 2 Comh1nat10ns(2) Home Work wlth Home Cther, (3)

< e

' fHome-Work with Non Home and (u) Home WOrk Hlth Home Shop and

N o

Home-"ther trlps,'all ;ndlcated a stronq correlatlonqﬁetween,‘

-

the . sensltlvrty Coeff1c1ents,__c;, and' the zonalbeconomlc

-

'»rhe errors, was obtalnéd in- thosn zones, wheraltheh ratlo Of
’ h &

3

lCchflClent becomes negatlve foq the zones thh res;dentlal"

thén\'.e_‘ther'value ofi sensitivity fCOGTfioients,}vg,‘
betyeen“-O,S andr O&ln each crty ‘This indioares.rhat

- o R S N
1ncrease of Home Nork trlp ‘ratio .by 1% wilk yield fonlyﬁ"

R

' 'factor  of_- populatlon/employment_‘ ratlo(k2). ;~ P051t1ve'

sen51t1v1ty l.e, resultlng changes were in the same uay asv.

-

populatlon/emplﬁyment(k2) tis small The Sen51t1v1ty of the"

%one to orrors 1n tr1p dlstrlbutlon decreasec drastlcaLly as
thls'ratlo lncreases untll it becomes zero when the ratlo off

k2 is. around ﬂ 5 Then the sens1*1v1ty to the errors 1n trlp'

- e

purpaose’ dlstrlbutlonldecreasés gradually and the sen51t1V1tr
A . &

7
- . O
. 3 ¥

characterlsflcs. ‘-‘w‘ ;A;"

. o . . . B . i
Lt
[

’ In. Fiéqre#'éiu :for'_exemple, when kz.isfgreatérn

o,

. ’
- - : e . .
c -

PRI :
[T e . P

P PR N e
A

; = :
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between Q S% and 1.:% reductlon 1n the Al tractlven9ss of the”f‘ .
zones \Mhere f£he’1va1ue of kz 1s greater thaﬁgz 9 aha tHe,“
E Goue s m ‘ ' -~ kY ’
reductlon rate is’ guité coustapx ln)thls rang On the othex‘
.. N K SR ,,"
R

N\
. hand, as k% approaqbesvo O espe 1a11y in. *he rlty of Fort

“f;f McMurréy '”hﬁ‘ value bfr sens;t1v1ty coeff1c1ents changes

’
v .

.36 . rapldlx. The value of c 1n Fort ﬂchurray wheh k2*"glls well ””'

<

4 ova ?_3W.Th1s 1nd1cates that lheﬁlncreaqe of“Home*wOrk trlp

. ratlo by 1% anff_corfespondlng decrease f?b_-Non Home¢ trlg »
»patqpo,\wlli,flylelqtl-more“i»than. three‘w tlmas iesejmuchve
- O LI Y : S
'ﬂféftréétivenesskiﬁ sheh“aizdne' Therefore,x, 10% error.';n’; -
est1mat1n§ Home-work ‘trlp ratlo would resnltpln more - thanot
45% error of +he +r1ps attracted*»o-thls“zone.'The_ c1ty 'of . K
Fort ’churray ;;9;.Fxgure-"§¥5e shows that a 10% arrof in ; ‘
- sti'atlng Homevweek trlp eatlo would yleld almo t'QS% erro; o |
iof the trips attracted to auzane~yhe;euk2=0.0.‘”: \'s 'flsJQQQ
- L Thxs tendepcy, hovéﬁer, was netwObserved‘in= such‘f
-af.iede~ esl the"Cent;al:ABﬁsipéSS’ Distrlct or & zone Wlth.
_oGﬁsidefably;ﬁigher:senal_tefail pmployment ratlo 7toj;the..
.éetal retail employﬁent'"ih";thezclt}; In: those zones, the -
;seﬁsitiVi{y} ttb“ ereOIs _‘in‘ ‘estimating trip _ purpose o
'distribution;wwas far. Tieﬁef>'than‘1n these zones that have
séﬂ;lar ratlos 62 k2(populatlon/employment) to'.the ‘Ceptralf
eBuswness D1 trlct “A‘ ‘e-'gi - ZM?\;:i‘sf“‘y , .;‘ o

3.:A,i Cstisteef“7 tondency g~in terms of " the

R IR ) N » - . .
ysenSitivity'to érrors- 1n‘ t¥1p' purpos@,udlstrlbutlon ‘was - -

‘,dhseryed “in the small c1t1es that were 1nvestlgated 1n th;s'”
e . s L o v
-study . based on- phef["Four purpose proportlonate'_-tri@
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"_Home-Shop) ag 1s shown.ln Flgurp 6 .1 and Flgura 6 ?

i ."'« . FE e

goneragion and ‘dlstrlbutlo\\model"(Fighre 6 3, Flg&re 6—%

FEan

Plgure 6 5) except for the flrst comblnhtlon(ﬂome Work with

'
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®
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EOME u<~It“ Ads
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béfﬁéeh‘fsenszt1v1ty 'coefflcients and ‘sdmév othdr factorsfwbm

[

ratlo of retall employment/amployment be lnvesthated.,
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. e q:5 -It also recomm@nded that tha vorlflcatlon '

. . a s s - - . . " '
of. the modei-agaxhst a real »Crlgln—D@stlnation- sgrvey¢‘f6r.
¢ M ‘) - . »4 . ..‘. . L . . R
Westprn Lanadlan cxtles bevperformed Lo T s
' ’«»' . .' DR w, S : v ‘ ’
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'fecomméndedv-thatf the - relatlonshlp

vwhlch“show tho character;stlcs of the -zones,. ‘such ;és the'f5 
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QE§§££E¢&QD : S S :
‘ w" ,‘ . ‘ . R . E A,’ . ) . .
? .- ". . '- . - N . . . \ . :

ThlS byntheflc trlp gpneratlon and d1$tr1butlon

{

Eodel* as. Hc call lt a, "Four purposa proportlonatp trlp

gcn@ratlon and dlstrlbutlon model“ wilil compute whole day

trlps ganurated bctween zones in the c1t} at 1ssue. Thw "f(
numher oF zona is llmlted to’ 30 and the results wikl- be

'_output in the formatted ferm of orjgln d tlnatlon:tableo
) . . € R

'including‘all the 1nput data whlph Qpe ‘shown in FigﬂrglA—Qj
T : o L . Loy
The f10wchart of the- program is givgnuianigure'A—ﬂ.]
. .
.

L

rhe‘notation,!c--refers to card columns, with the

“range qf columns bﬁlng 1nclu51ve. All the 1nput data must be
giv%nlin :eal'-numbers wlth a decamal 901nt as a part of

-]

the Valuye. EERE h .
’ ’ . \ ‘q., .
R o . e = o
D§tarCards;i \“\: o 0. : A e
o 1=4 ¢ 1-19 populétidn‘in zone. 1 ' - :
v . ’ . . . . b1 . . B ) ; .
€ 11-20 population in zones 2 S o
etc. FORMAT (8F10.0) N
5—8ﬁ'c‘1~10 employmént'in Zone 1 - . '
- . Bv)
,c 11 20 enployment 1n zone 2
Lo - . w» .I,,
? : etc.’FOPMAT(8F1”'O) A
9 12 Q 1-1G retall employmant in zdﬁe
T e 11 cQ retall employmont 1n zoﬂ% Z
{
SRR : §
fetc.-_ FURMAT(8F1O .
. 132 "cé£~10 pcrson trlps per caplta per day
PR _ %/,;‘). o . . *

. [~ad E . " H A
'- o - Y : - 8 5

-



- Example Calculation " | B

- ¢ 11-20-home based s@oppihg trip:rafev

c- 1-1)  afiy number that is less than C.¢

."97‘

"¢ 11-20 masstransit ridership(ex. .2.95%)

c 21-30ﬁ9eh161é bccupdﬁcy‘rate

FORMAT (3F19.3) . . T
‘\__ . .' i '_ - " " “ T .
c 1(10 home based work trip rate

PO v

"'c¢ 21+30 home based other -trip ra{e, _A‘

é.31-b04non home basédﬂfrip rate

© %ORHAT (4F10.3)

Ny (eX. =1Ly S

FORMAT(F12.3) . . o/

[
I

- ‘ //7.
B . . : .
“Example calculation is shown in Fiqure A-2 using =
o : R o R

he data from Medicine Hat. - o ' \\V’/,
) L o . S ‘ o - . S - '/
‘l; o - o | 7

PR } " S a



(), Q(I), R(I).,
v, H1, H2, H3,
: I=1,1

PT,
CHY

1

PRINT OUT
P(Iy, Q(I), B(I),

v, H1, H2, H3, HU

PT,

I=1,1

N COMPUTE

< . 6Ty 1=1,I )
“ L=

I

COMPUTE B(I,J)| = N

COMPUTE B (1,J)

I=1'I o) il

I=1,1 3=2,J

[ CONPUTE BSOMI ] -
. T B .

[COMPUTE BSOM ] . -
T ) . )

A

COMPUT
J= I

BS.(J)

- e
..

i b
2]

_I=1, J=1,1

coMPUTE A (I,J) | ¥

'CQMPUTE AS(J)

3

AS(JL//
L .

o ~ PRINT OUT
-° - . B(Z,J), G(I).,
» _ o _X=1,3, d=1,

‘END

FIGURE A-1
'~ Flowchart of the

.

program.

.98
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e i
Ll “T ,T L v
| Zone No.|Coefficient| p (%) t . qg(s) { s (R)
R e L —~t + : -
e P B | o ,

| V.o =Y.6200 4 0.949 | 26.962 | KC.400
" o - R [

| v 3 I =0.4(67 | 7.519 | 5.039 | 6.96C%

| - i | | :

t 6. | -Q.2996 | 9,840 -{ 4,922 | 6.uBC

| {. | | o

| 13 b -0.1972 | 7.861 | 1,528 | 2.08C

L. (. | - | ' o

| 1% | 0.000C | 1.(57, | ©0.C00 | €.000
9 { { R i |

4. 120 0.0399 16.4%9 i €.590 | G.uB0

| | . { b |

A Tu | . 0.CuS8 | 12:764 | 3.283 .| |[3.040

i ( . N i A
-y 7 (- 0.1232 § 10.093 f 1.179 ¢ lp.8co
o 1 I ‘ RS B L3 B

| 5 | C.6438 | 0.749 | £5.039 | 3.8520

| O R | T

I 4 . C.Te38 4 0.7437 1 S5.039 ) ;9g2003

'J ) ’ -« . ' ,' U' ”/ : ' = "_' ‘ ‘ R

pe 8 "1 . 0.8492 § 12.472 | 6.567 | {2.000
o 1 Coe i |- SRR ) '

1 2 | 98912 |} 8.13) | 7.947 | 3.0u40
" S DR ! N -

. 9 1 13111 4.421 ) 11,954 ) 4.000
| 1 ’ { . | : S :
| 1) I 1.367% T 14,746 } 19,941 | 4,000
L . W L k. " i e
' TABLE 5-1
L Medicine Hat =-- Data?l

A

b_—--—-_——.——i&-——-'—._.————-—..-———&.-‘.—J-—-J
: G

o .. . ey s ) ; 9y
. Correlation between coefficients, q(between x and y), and

jp(pbpulation) ’ q(empi‘oymen't) or s{(retail émp'loym%nt)‘. in R.
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| | \ o | ' . {
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| | , U | | | ’ |
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| R IR L I “f ‘ | o !
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I | (I A ! { ’ I
PR e I === ul B R LS
I I | , e |- ¥ !
§ vl 2 | 2.0399. | 63.932 | 172.712 | 486.833 | 21,777
! I . l L | ' [ ‘ |
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| { ’ 1 . o | 4 . | : |
| 7 | 7.1233 | 30.835 . 8.551 271,700 | 26,12% |
| | ' B RO | | o |
q 5 ° D.6438 | 0.106 | G.C32 - C.%09 | 0.%243
I : | | 1 o { |
| © 8 1 a :92,7438.f 0.532 | 2.4 5.000 . 0,231 |
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