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1. INTRODUCTION 

1.1 General 

1.1.1 The main objective of the project was to study the 
factors affecting choice of route by drivers in a congested 
sector of the city of Leeds (see Figure 1.1) and to study the 
effects over time on any choice of route following the 
introduction of two complementary traffic management schemes. 

1.1.2 Data was collected on regularly undertaken trips through 
this sector by means of: 

i) A series of travel logs completed by a panel of city 
centre employees; 

ii) A stop line questionnaire survey; 
iii) A series of follow up interviews with selected members 

of the panel used in (i). 

Further detailed background information on overall traffic 
movements in the area of study was provided by West Yorkshire 
Metroplitan County Council (WYMCC) from their regular monitoring 
of the effects of the two traffic management schemes. 

1.1.3 The information collected will be important in improving 
the traffic engineer's ability to predict the effect of traffic 
management measures, reduce the use of environmentaly sensitive 
"rat-runs" and to provide an improved input to transport planning 
and system performance models. 

1.2 Background 

1.2.1 Faced with a change in travel costs a change in route is 
probably the most readily available alternative for the car 
driver. The route selected can influence not only the 
individual's travel time, delay and comfort but the environment 
and safety of others and the performnce of the road system as a 
whole. 

1.2.2 All of these issues have been the focus of traffic 
management action. -Recommendations have been made for improved 
signposting and route guidance (1, 2) ; electronic in-vehicle 
route guidance equipment is being developed to advise drivers of 
optimum routes as traffic conditions change (3); environmental 
management measures have been designed to reduce "rat-running" 
traffic (4); signal settings have been designed to influence 
route choice ( 5 )  and proposals have been made for route control 
which would achieve system-optimal rather than user-optimal 
routeing (6 ) .  Several analytical tools are now available for the 
design of traffic management schemes (7, 8) all of which rely on 
recent developments in traffic assignment modelling (9). 

1.2.3 However, little' is known about the basis on which 



FIGURE 1 . 1  BOUNDARY OF ROUTE CHOICE STUDY AREA 



dr ivers  select  routes i n  congested urban networks. Studies o f  
inter-urban and r u r a l  t r a v e l  suggest that  time i s  the main 
determinant (10) but tha t  distance, signposts and scenery may 
also inf luence choice (2, 11). I n  urban areas, and pa r t i cu la r l y  
f o r  regular commuting journeys the l a t t e r  two are un l i ke ly  t o  
apply, t r ave l  time w i l l  be unpredictable (12) and perceptions o f  
stress and other environmental factors, awareness o f  a l te rna t i ve  
routes and uncertainty as t o  t r a f f i c  conditions t o  be experienced 
may a l l  inf luence choice. Assignment models f o r  congested 
networks tend t o  ignore these e f fec ts  making the assumption tha t  
a l l  routes are minimum cost ones, wi th  a s ingle d e f i n i t i o n  o f  
cost common t o  a l l  drivers. 

1.2.4 A clearer understanding o f  the basis o f  route choice 
w i l l  be o f  importance i n  improving the design o f  t r a f f i c  
management measures and the formulation o f  an lay t i ca l  t o o l s  used 
fo r  design and assessment. This w i l l  i dea l l y  require awareness 
o f  the v a r i a b i l i t y  i n  and between ind iv iduals '  route choices, o f  
changes made a t  the o r i g i n  and en-route, o f  changes made i n  the 
l i g h t  o f  t r f f i c  management measures, o f  the factors which dr ivers  
take i n t o  account i n  making these changes and o f  those factors 
which best explain t h e i r  choices. 

1.2.5 Whilst some o f  these issues can be studied by observing 
d i f fe ren t  dr ivers  t r a v e l l i n g  between the same points over time, 
there i s  considerable benef i t  i n  studying t h e i r  responses t o  
major changes. One o f  the major bar r ie rs  t o  such studies has 
been the d i f f i c u l t y  o f  co l l ec t i ng  detai led data on condit ions on 
a l ternat ive routes, however the two major t r a f f i c  management 
schemes proposed fo r  the area o f  study were expected t o  a f f ec t  
dr ivers '  perceptions o f  the r e l a t i v e  meri ts o f  d i f f e ren t  routes 
between the centre o f  Leeds and the northern suburbs. 

1.2.6 These schemes were: 

i )  Improvements t o  a major t r a f f i c  in tersect ion a t  
Sheepscar; 

i i )  The introduct ion,  i n  three phases as shown i n  Table 
1.1, o f  an outbound, evening peak (1600-1830 hours) bus 
lane on the A660 Otley Road between Cookridge Street 
and Hyde Park. 

These schemes, and the main routes w i th in  the area o f  study are 
shown i n  Figure 1.2. 

1.2.7 The spec i f i c  aim o f  the A660 bus lane was t o  a lev ia te  
congestion occuring during the evening peak i n  Headingley and t o  
f a c i l i t a t e  the passage o f  buses outbound from the c i t y  centre. 
This was t o  be achieved p a r t l y  through the bus lane and pa r t l y  by 
r e s t r i c t i n g  the entry o f  minor road t r a f f i c  t o  the most congested 
sections o f  the route. Furthermore t r a f f i c  s ignal  set t ings were 
t o  be adjusted such tha t  t r a f f i c  was " t h ro t t l ed  back" a t  selected 
junctions, thus al lowing buses t o  bypass queues using the bus 
lanes. .-. .. 
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1.2.8 One expected e f f e c t  o f  t h i s  scheme was t h a t  t he re  would 
be a p a r t i a  t r a n s f e r  o f  t r a f f i c  away from t h e  A660 onto 
alternative rou tes  w h ~ c h  might i nc lude  Bur ley Road, Cardlgan 
Lane, Meanwood Road o r  Scot t  H a l l  Road. It was accepted by t h e  
highway authority t h a t  any t r a n s f e r  o f  t r a f f i c  t o  these rou tes  
would i n  the  f i r s t  Ins tance make them r e l a t i v e l y  more congested 
and secondly cause d r i v e r s  a l ready us lng these rou tes  t o  t r a n s f e r  
t o  o thers  f u r t h e r  a f i e l d .  

1.2.9 The improvements a t  Sheepscar - carriageway widening and 
re-alignment with l i n k e d  s i g n a l s  - were expected t o  reduce delays 
f o r  d r i v e r s u s i n g  Meanwood Road, Scot t  m all^ Road and Chapeltown 
Road/Harrogate Road. 

1.2.10 I t  was anticipated t h a t  t h e  two schemes would be 
complementary and t h a t  t r a f f i c  would move away from t h e  A660 
towards t h e  A61 and, as t h e  scheme was t o  be in t roduced i n  stages 
as shown i n  t h e  t a b l e  below, t he re  was an oppor tun i ty  f o r  data t o  
be c o l l e c t e d  i n  a be fore  and severa l  s t a b l e  a f t e r  situations f o r  
comparison. 

: T r a f f i c  Management Scheme Phasing : Date : 
.-------------------------------------:-----------: 
: Sheepscar Completed : Ju ly  1983 : .-------------------------------------.-----------: 
: A660 Bus Lane Phase I 
: (Cookridge S t ree t  t o  Blackman Lane) : 12/9/83 : .-------------------------------------.-----------: 
: A660 Bus Lane Phase I1  
: (Blackman Lane t o  Clarendon Road) : 5/12/83 : ._--------------_---------------------.-----------. 
: A660 Bus Lane Phase I11 
: (Clarendon Road t o  Hyde Park) : 12/3/84 : 
................................................... 

Table 1.1 Phasing o f  T r a f f i c  Management Schemes 

1.2.11 Although the re  have been severa l  prev ious s tud ies  o f  
rou te  choice, most survey techniques are designed f o r  t r a v e l  t o  
u n f a m i l i a r  des t i na t i ons  i n  an in te r -u rban context  (13) and o f  t h e  
urban methods one, based on veh ic le  fo l low ing,  i s  n o t  p r a c t i c a l  
i n  the  c o r r i d o r  i n  quest ion (14) and the  other ,  based on maps and 
quest ionnaires was n o t  designed f o r  repeat surveys (15). Two 
survey methodologies, described f u l l y  i n  Chapter 2, were 
the re fo re  developed i n  order  t o  c o l l e c t  t h e  data requ i red  t o  meet 
the  aims discussed above. 
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CHAPTER 2 

2. DATA COLLECTION 

2.1 I n t r o d u c t i o n  

2.1.1 The i n t e n t i o n  w i t h i n  t h i s  p r o j e c t  was t o  o b t a i n  
i n fo rma t ion  on t h e  fo l l ow ing :  

i )  changes i n  network f lows and t r a v e l  times; 

i i )  v a r i a b i l i t y  o f  rou tks  chosen by i n d i v i d u a l  d r i ve rs ;  

l i l )  the  range o f  rou tes  chosen by different d r i v e r s  
travelling t o  t h e  same des t i na t i on  from a common 
s t a r t i n g  p o i n t ;  

i v )  r o u t e  change as t h e  r e s u l t  o f  changes i n  network 
capac i t i es  f o l l o w i n g  t h e  t r a f f i c  management schemes; 

v) the  f a c t o r s  which d r i v e r s  take i n t o  account when making 
rou te  choice decis ions.  

2.1.2 I n  order t o  study these, a combination o f  t r a f f i c  
counts, journey t ime surveys, t r a v e l  logs, quest ionnaires and 
i n te rv iews  were planned. The t r a f f i c  counts and journey surveys 
were c a r r i e d  out  by WYMCC and are  described, together  w i t h  t h e i r  
r e s u l t s ,  i n  Chapter 3. There now fo l l ows  desc r ip t i ons  o f  our own 
surveys. 

2.2 The Panel Surveys 

2.2.1 In t roduc t i on :  The panel  survey was designed p r i m a r i l y  
t o  monitor t h e  e f f e c t s  on r o u t e  choice and perceived t r a f f i c  
cond i t ions  o f  t h e  t r a f f i c  management measures described above. 
It was a l so  designed t o  y i e l d  i n fo rma t ion  on the  determinants o f  
rou te  choice and day-on-day v a r i a b i l i t y  i n  rou te  choice. The 
panel was r e c r u i t e d  from among those employees o f  f i r m s  i n  
c e n t r a l  Leeds whose home l o c a t i o n  was such t h a t  they might be 
expected t o  use t h e  A660 c o r r i d o r  f o r  t h e i r  journey home from 
work. The journey - from work was selected i n  preference t o  t h e  
journey t o  work because t h e  t r a f f i c  management measures were most 
l i k e l y  a f f e c t  t h e  outbound evening t r a f f i c .  P a r t i c u l a r  
emphasis was paid, i n  t h e  design o f  t h e  quest ionnaires, t o  
d isgu ise  the  p r o j e c t ' s  i n t e r e s t  i n  rou te  choice; t h i s  was done i n  
order t o  minimise experimental  b ias .  The respondents were asked 
t o  keep journey l o g s  f o r  t h r e e  per iods  o f  s i x  days - w i t h  t h e  
f i r s t  pe r iod  be ing  before  i n t r o d u c t i o n  o f  Sheepscar and t h e  bus 
lane and subsequent per iods  be ing  a f t e r  phases I and I1 o f  t h e  
bus lane. The whole opera t ion  was preceded by a p i l o t  exercise. 
We attempted t o  achieve a h i g h  response r a t e  t o  our var ious  
surveys by o f f e r i n g  t h e  inducement o f  cash pr izes.  A f t e r  each 
survey £50 was awarded t o  t h e  respondent whose completed 
quest ionnaire was drawn.-.at random from the  p i l e  o f  re tu rned  
quest ionnaires. I n  t h e  f i n a l  survey a second p r i z e  o f  £25 was 



a lso  o f f e r e d  t o  boost any f l a g g i n g  i n t e r e s t .  We were a l so  
c a r e f u l  t o  main ta in  good p u b l i c  r e l a t i o n s  by thanking a l l  
respondents f o r  t h e i r  help.  

D e t a i l s  o f  each o f  t h e  surveys now fo l low:  

2.2.2 The p i l o t  survey: I n  order t o  check f o r  problems w i t h i n  
the  quest ionnaires a smal l  p i l o t  survey was c a r r i e d  ou t  on 14th 
A p r i l  1983, ask ing members o f  t h e  U n i v e r s i t y  s t a f f  t o  complete 
and r e t u r n  t h e  forms. Only one major problem came t o  l i g h t  and 
t h i s  was the  absence o f  a n  e x p l i c i t  quest ion on t h e  t ime o f  
a r r i v a l  a t  home. Th is  e r r o r  was r e c t i f i e d  

2.2.3 Recruitment o f  t h e  panel: Respondents were approached 
throuqh t h e  personnel departments o f  t h e i r  f i rms.  The f i r m s  were 
chosen according t o  t h e i r  s i z e  and l oca t i on ,  l a r g e  f i r m s  be ing  
chosen t o  minimise admin i s t ra t i ve  e f f o r t .  The l o c a t i o n  was 
chosen so t h a t  t h e  A660 would be a poss ib le  choice o f  rou te  f o r  
d r i v e r s  t r a v e l l i n g  home t o  the  n o r t h  o f  Leeds a f t e r  work. A 
l e t t e r  was sent t o  t h e  personnel o f f i c e r s ,  request ing permission 
t o  approach the  f i r m ' s  employees and cooperat ion i n  ga ther ing  
together  responses (see Appendix l a ) .  

Fo l lowing a telephone c a l l  t o  conf i rm t h e i r  assistance, 
i n v i t a t i o n a l  l e t t e r s  were d i s t r i b u t e d  w i t h i n  each o f  the  f i r m s  
involved.  These asked f o r  vo lunteers who drove home through 
nor thern  Leeds t o  p a r t i c i p a t e  i n  the  surveys (see Appendix l b ) .  

From t h e  re turns ,  respondents were d i v ided  up i n t o  th ree  groups 
according t o  t h e  est imated frequency o f  use o f  the  A660 f o r  t r i p s  
home from work. The ca tegor ies  were as fo l lows:  

i )  those t h a t  use a great  p a r t  o f  the  A660 everyday. 
i i )  l i k e l y  bu t  l e s s  f requent  users o f  t h e  A660. 

i l i )  u n l i k e l y  users o f  t h e  A660. 

O f  the  1875 i n v i t a t i o n a l  l e t t e r s  d i s t r i b u t e d  on 13th  A p r i l  1983, 
131 responses were rece ived o f  which: 

51 f e l l  i n  Category 1 (42%) 
32 f e l l  i n  Category 2 (26%) 
39 f e l l  i n  Category 3 (32%) 

2.2.4 The i n i t i a l  survey (Apri l /May 1983): Each o f  the  131 
respondents was g iven a quest ionna i re  pack which contained two 
types o f  quest ionnaire.  The f i r s t  asked quest ions o f  a general  
nature regarding home and work l oca t i ons ,  f l e x i b i l i t y  o f  t r a v e l  
t imes and t r a v e l  hab i t s ,  knowledge o f  t h e  network and frequency 
o f  t r a v e l  along main rou tes  i n  t h e  study area. The second s e t  o f  
quest ionnaires asked f o r  d e t a i l s  o f  t h e  respondent's journey home 
from work on t h e  f i r s t  t h r e e  days o f  the  week beginning 23rd 
A p r i l  and a f u r t h e r  t h ree  days covered from the  4 t h  t o  t h e  6 t h  
May 1983. 

.-. . 
The survey days were se lec ted  t o  be t y p i c a l  working days. Thus 



none o f  them was a bank ho l i day  and a l l  were w i t h i n  normal 
Un ivers i ty '  and school  term t ime. This  survey was t imed t o  be 
f i n i s h e d  before t h e  major j u n c t i o n  improvements a t  Sheepscar came 
i n t o  e f f e c t  on May 8 t h  1983. 

The date stamped d a i l y  quest ionnaires aimed t o  uncover 
v a r i a b i l i t y  i n  r o u t e  choice and journey t imes t o  p rov ide  a base 
f o r  comparison with t h e  s i t u a t i o n  a f t e r  the  implementat ion o f  the  
t r a f f i c  management schemes. I n  add i t ion ,  the  quest ionnaires were 
designed t o  i d e n t i f y  repor ted  t r a v e l  t imes f o r  d i f f e r e n t  rou tes  
i n  order  t h a t  t h e  c h o i c e - o f  t h e  ' f a s t e s t '  r o u t e  cou ld  be 
examined. 

I n  a l l ,  the  survey pack comprised an i n t r o d u c t o r y  note, an 
i n i t i a l  quest ionnaire, s i x  date stamped d a i l y  quest ionnaires, a 
completed sample quest ionnaire,  and a Freepost envelope i n  which 
t o  r e t u r n  t h e  completed forms. (An example o f  t h e  contents o f  
the  survey pack i s  inc luded i n  Appendix 2.) 

Each o f  the  quest ionnaires was numbered i n  such a way t h a t  
respondents cou ld  r e a d i l y  be i d e n t i f i e d .  Respondents i n  t h e  
f i r s t  two ca tegor ies  were a l l o c a t e d  numbers i n  the  range 101-192, 
and those i n  t h e  t h i r d  category, 601-640. 

Respondents i n  t h e  t h i r d  category were asked an a d d i t i o n a l  
quest ion about t h e  reason f o r  t h e i r  choice o f  routes.  
Respondents i n  ca tegor ies  one and two were no t  asked t h i s  
quest ion t o  avo id  prompting them t o  t h i n k  s p e c i f i c a l l y  about 
' r ou te  choice ' .  

By the  18th May 1983, 104 responses had been received. 

77.4% (41) from category 1 
82.1% (32) from category 2 
79.5% (31) from category 3 

I n  order  t o  increase t h i s  response, t h e  remaining 27 respondents 
were chased up by telephone. An a d d i t i o n a l  8 quest ionnaires were 
returned, thus  making t h e  t o t a l  response 112. The survey r e s u l t s  
are discussed i n  chapters 4 and 5. 

2.2.5 The second survey (November 1983): Fo l lowing an i n i t i a l  
telephone c a l l  t o  t h e  Personnel O f f l c e r s  o f  t h e  f i r m s  beina used 
i n  t h e  Panel survey, each f i r m ' s  i n t e r n a l  m a i l  system was i s e d  t o  
d i s t r i b u t e  an i n v i t a t i o n  t o  each person who had i n d i c a t e d  a 
w i l l i ngness  t o  p a r t i c i p a t e  p r i o r  t o  the  April/May survey. 

129 panel members were i n v i t e d  t o  p a r t i c i p a t e .  This  number was 
made up o f  110 who had p a r t i c i p a t e d  i n  the  Apri l /May survey and 
19 o thers  who had i n d i c a t e d  an i n t e r e s t  i n  p a r t i c i p a t i n g .  27 
people i nd i ca ted  t h a t  they would be unable t o  respond t o  t h i s  
survey. I n  ' add i t i on ,  one person had t o  be de le ted  due t o  a 
confusion over respondents' names. Therefore, 101 persons made 
up the  panel f o r  t h i s  surxey.. 



The questionnaire packs were essent ia l ly  the same as those used 
i n  the April/May survey except that  i t  was now possible t o  omit 
some o f  the background questions. Thus none o f  the respondents 
were asked about the reasons fo r  t he i r  choice o f  routes or about 
t h e i r  p r i o r  knowledge o f  the network. The completion 
inst ruct ions were s l i g h t l y  modified t o  ask respondents t o  record 
times t o  the nearest second i n  order t o  avoid the rounding t o  the 
nearest f i v e  minutes which had been evident i n  the rep l i es  t o  the 
April/May survey. The packs were d is t r ibu ted  fo r  completion on 
2-9 November 1983. 

O f  the questlonnalre packs dlstr lbuted, 61 were returned. To 
boost the response, follow-up telephone c a l l s  were made t o  the 38 
persons who had f a i l e d  t o  re tu rn  t h e i r  questlonnalre packs. ( I t  
was not posslble t o  contact the other two respondents by 'phone.) 
O f  these: 

6 said they had returned t h e i r  packs 
8 had done the survey but forgotten t o  post the packs 
14 had forgotten t o  do the survey and were asked t o  do ext ra  

days 
1 had not received a pack 
1 was o f f  s i ck  during the survey period 
2 had changed t r a v e l  arrangements 
1 had been unable t o  par t i c ipa te  due t o  business away from 

Leeds 
2 gave no reasons f o r  not pa r t i c i pa t i ng  
3 were unobtainable but messages were l e f t .  

This resul ted i n  a fur ther  13 packs being received. The f i n a l  
response o f  74 (77.2%) was achieved on 18th December 1983. O f  
these: 

42 were i n  Category 1 (56%) 
19 were i n  Category 2 (26%) 
13 were i n  Category 3 (18%) 

2.2.6 The t h i r d  survey (Feburary 1984): As w i th  the two 
previous surveys, po ten t i a l  respondents were contacted through an 
i nv i t a t i on .  To keep the pa r t i c i pa t i on  ra tes high, three types o f  
i n v i t a t i o n  were sent out: Type A, 8 & C, o f  which; Type A was 
sent t o  members o f  the panel who had taken par t  i n  the November 

survey only, or had taken par t  i n  both o f  the previous surveys, 
and t o  those who had agreed t o  par t i c ipa te  but had f a i l e d  t o  do 

so. I n  a l l ,  86 persons received t h i s  type A i n v i t a t i o n a l  l e t t e r ;  
Type B was sent t o  those who had par t ic ipated i n  the April/May 
survey but had declined t o  take par t  i n  the November survey. I n  
a l l ,  30 members o f  the panel were sent t h i s  type B l e t t e r ;  Type C 
was sent t o  members o f  the o r i g i n a l  panel who had yet t o  
par t i c ipa te  i n  any way. 9 persons received t h i s  type C l e t t e r .  
This meant tha t  125 persons were approached i n  the February 1984 
survey. The remaining 6 members o f  the o r i g i na l  f u l l  panel o f  
131 persons were deleted because they had e i ther  moved house, 
l e f t  work or now used pub l i c  transport exclusively. 



Fol lowing the  d e l i v e r y  o f  the  i n v i t a t i o n s  on 10th January 1984, 
r e p l y  s l i p s  were rece ived back from 34 members o f  t h e  panel  
i n d i c a t i n g  t h a t  they  would be unable t o  p a r t i c i p a t e  i n  t h e  
survey. 91 members o f  t h e  panel  were sent quest ionnaire packs. 
The t o t a l  number o f  respondents l e f t  i n  each group who had 
received i n v i t a t i o n s  o f  type A, 8 and C respec t i ve l y  was as 
fo l lows:  

TYPE A 73 p a r t i c i p a n t s  l e f t  i n  the  survey 
TYPE8 18 I! I I  I I  11 I 

TYPE C 0 ,, 1, !! ,I I! 

TOTAL 91 p a r t i c i p a n t s  i n  the  February 1984 survey. 

The quest ionnaire packs were exac t l y  the  same as those used i n  
the  November survey except t h a t ,  s lnce  bad weather was r l f e ,  t h e  
i n s t r u c t i o n s  were extended t o  i nc lude  t h e  request t h a t ,  i f  
journeys were cance l led  due t o  t h e  weather, t h e  forms f o r  those 
days should be re tu rned  marked t o  t h a t  e f f e c t .  The packs were 
d l s t r l b u t e d  f o r  complet ion on 1-8 February 1984. 

By 29th February some 58 o f  the  91 packs sent ou t  had been 
re turned (63.7%). This  l e f t  a f u r t h e r  33 st111 outstanding. The 
fol low-up stage was c a r r i e d  out  us ing  a reminder no te  and was 
de l i ve red  t o  t h e i r  respect ive  o f f i c e s  on 16th March 1984. 

T h ~ s  r e s u l t e d  i n  a f u r t h e r  5 packs being returned, thus  g i v i n g  a 
f i n a l  t o t a l  response o f  63 r e t u r n s  representing a 69.2% response. 
O f  these: 

42 were i n  Category 1 (66%) 
17 were i n  Category 2 (26%) 
4 were i n  Category 3 ( 8%) 

2.2.7 Summary o f  responses t o  t h e  panel survey: The t a b l e  
below compares t h e  response r a t e s  t o  the  th ree  surveys. 

: No. o f  questionnaires : ?6 No. (%) Returns l n  
Survey : D l s t r l b u t e d  : Returned : Sample : Category 

1 2 3 
:---------------:-------------:----------:--------:---------:---------:---------: 

: April/May '83 : 131 112 : 85.5 : 45 (40) : 36 (32) : 31 (28) : 
: November '83 : 101 74 : 77.2 : 42 (56) : 19 (26) : 13 (18) : 
: February '84 : 91 63 : 69.2 : 42 (66) : 17 (26) : 4 ( 8) : 
................................................................................. 
Note: - 
Category 1 Those assumed t o  use a great  p a r t  o f  t h e  A660 

r e g u l a r l y  
Cateqory 2 L i k e l y  bus l e s s  f requent  users o f  t h e  A660 - .  
Category 3 ~ n l i k k l y  users o f  t h e  A660 

Table 2.1 Comparison o _ f ,  response r a t e s  t o  t h e  t h r e e  pane l  
surveys 



2.3 Stop Line Surveys 

2.3.1 Introduction: In order to complement the data available 
and to obtain a wider range of responses, a further survey of 
drlver's route cholce in northern Leeds was proposed following 
the introduction of the third phase of the A660 bus lane (see 
flgure 1.1). 

A decision was taken not to carry out a repeat survey of the 
panel previously used because of falling response rates between 
the first three years, the short time period~in which to mobilise 
a fourth Panel survey and the demands that would be exerted on 
the participant's goodwill. Furthermore, the fourth survey was 
designed to investigate more than the effects of the completion 
of the third phase of the bus lane. It aimed to test whether the 
panel was representative, because initial analysis of the results 
had shown that panel respondents were less likely to use rat-runs 
than other surveys suggested. In addition, the survey was 
designed to cover a considerably larger sample and asked about 
both journey to and from work. Two alternative approaches were 
tested using the stopline methodology. The two approaches were 
piloted in November 1984. 

The main aim of these pilot surveys was to test whether 
sufficient data could be collected from drivers during the red 
phase of selected traffic signals. Two survey techniques were 
employed based on methods used by the GLC in 1977 and 1982 (1, - \ 
L I .  

The first two surveys involved interviewing drivers as they were 
stopped during the red phse of the traffic lights. In both of 
these surveys a controller was used to count the flow of traffic 
across the stopline and to clear the interviewers from the road 
before the lights changed to green. This survey technique was 
employed at two locations; Sheepscar and Blenheim Walk (see 
figure 2.1). 

The third survey was employed at the Inner Ring Road/Burley Road 
junction. This involved handing the driver a questionnaire pack 
to be filled in at hidher convenience and r.eturned in the 
FREEPOST envelope. 

2.3.2 The experimental stopline interviews: A brief 
interview form was designed to provide base information about 
people's route choice during the morning peak (see Appendix 3 ) .  
On the first pilot run of the survey, the following problems were 
encountered. 

a) the length of the red time (average 35 seconds) was 
insufficient to enable one full interview to be completed. 

b) the design of the questionnaire was such that most of the 
important questions were not being reached. However, while 
the principal cause.-of this was the limited 'red' time, 
particular problems were encountered where the respondent 
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aither hesitated over replying, refused to reply, or 
answered in an indistinct manner thus forcing the 
interviewer to repeat the question. 

c) the Sheepscar junction has integrated (UTC controlled) 
traffic signals. There was a problem of the drivers 
anticipating the red phase and thus tending to drift or 
cruise up to the junction stopline. This meant that 
something in the order of 10-15 seconds of 'red time' was 
lost thus further restricting the interviewers survey 
completion time. ~.~ 

d) The signal settings were such that traffic from Sackville 
Street usually went straight through the lights and thus 
went unsurveyed. A brief investigation of the Sackville 
Street junction with the A61 confirmedthat a similar survey 
could not have been effectively implemented at this site. 

e) The pelican crossing, between Sackville Street and the 
Sheepscar junctions caused additional problems. The pelican 
lights were phased with the lights at the survey site. 
Thus, traffic which had been held at the pelican crossing 
was able to catch the 'green' phase of the surveyed junction 
and thus passed straight across the stopline site. The 
pelican lights were activated at least 7 times throughout 
the survey period. 

f) The variation in the red tlme and the volume of traffic 
meant that the controller could not accurately record the 
traffic flow by lane and safely allow the interviewers 
maximum time on the carrlageway. There was a serious 
problem of safety. 

Failure to complete any of the stopline questionnaires in the 
first survey (see Appendix 3a) and to collect sufficient useful 
information resulted in a change in the design of the 
questionnaire for the second pilot survey. The second survey was 
altered such that the questions were askedin order of importance 
(Appendix 3). This format, applied at the Blenheim Walk survey 
site, was alsofound to be unsuitable as again it was impossible 
to collect sufficient information during the red time available. 

The overall conclusions of using the Stopline Interview technique 
were that it was neither safe nor practical. 

2.3.3 The expermental stopline questionnaires: Failure of 
the Sto~line interview technloue to ~roduce anv useful 
informatibn relating to driver's 'route choice resulted in the 
application of the Stopline Questionnaire Survey technique. 

This was implemented at a third survey site. Questionnaires with 
a FREEPOST envelope attached were handed to potential respondents 
during the red phase of the traffic lights at Burley Road/Park 
Lane. .-. .. 



(35%) - 7 of the short version and 7 of the long version. All of 
the returned forms contained full information. 

2.3.4 Conclusions from the experimental stopline surveys: The 
general conclusions of the various methods tested were as 
follows: 

a) Interviewing at stoplines was both unsafe and failed to 
provide the additional data desired. 

b) The handing out of questionnaires at the stoplines was 
possibxe and useful information could be gathered using this 
method. 

c) A higher response rate per driver approached was achieved 
using the short introduction when d~stributlng the 
questionnaire packs. 

d) It was important to obtain information relating to both 
journeys to and from work since these were often different. 

e) The handing out of the additional maps did not have any 
significant effect on the survey response rate 

2.3.5 The main stopline questionnaire survey: It was decided 
to proceed witti the distribution of pre-paid questionnaires at 
four junctions in Northern Leeds (see figure 2.2) during the 
first week in December, 1984. The four junctions were selected 
because they formed a cordon across our A660 corridor and because 
each site was a signalised junction under the control of UTC and 
therefore the red time was known and allowed the interviewers 
sufficient time to safely distribute a minimum of one 
questionnaire pack per light phase. Furthermore these sites were 
chosen such that the minimum number of junctions could be 
surveyed to cover the maximum amount of traffic. 

It was intended that each junction should be surveyed for one day 
during the period of highest morning peak hour flow. This was 
determined using West Yorkshire MCC peak hour flows in northern 
Leeds. This revealed that the most suitable time for surveying 
vehicles would be between 0800 and 0900. 

The pilot surveys had indicated that a response rate of between 
25-30% could be expected. Therefore, in order to obtain a large 
enough data base (about 100 returns) approximately 450 survey 
packs should be dlstrlbuted between the 4 selected junctions. 
This was considered a large enough sample s u e  to provide a 
useful and slgnlficant source of data and exceed the sample 
covered in the panel surveys. 

Each survey pack consisted of: 

a) An introductory letter with a map on the reverse side on 
which respondents %re required record every route they had 
ever used to and from work. 





b)  A quest ionnaire r e l a t i n g  t o  the  journey t o  work. 

c )  A quest ionnaire r e l a t i n g  t o  the  journey from work. 

An example o f  t h e  survey pack i s  inc luded i n  Appendix 6. 

The quest ionnaire packs were d i s t r i b u t e d  as fo l lows:  

Meanwood Road / Grove Lane 150 packs 3/12/84 
Ot ley Road / Shaw Lane 150 packs 4/12/84 
Queenswood D r i v e r  / K l r k s t a l l  Lane 75 packs 5/12/84 
Mor r is  Lane / K l r k s t a l l  Lane 75 packs 6/12/84 

A l l  surveys s t a r t e d  a t  0800 and cont inued u n t i l  a l l  t h e  forms had 
been d i s t r i b u t e d .  This  took on average j u s t  over 30 minutes. A 
record  o f  t o t a l  t r a f f i c  f l ow  was kept  du r ing  each o f  t h e  survey 
day f o r  c o n t r o l '  purposes. Dur ing the  four  survey days t h e  
weather was f i n e  and f r o s t  f ree.  No roadworks, acc idents  o r  
t r a f f i c  s i g n a l  f a i l u r e s  were repor ted  which cou ld  have i n f l uenced  
t r a f f i c  f lows. D e t a i l e d  desc r ip t i ons  o f  t h e  a c t u a l  surveys are  
g iven i n  Appendix 7. 

The o v e r a l l  sample r a t e  obta ined dur ing  t h e  survey i s  g iven i n  
t h e  t a b l e  below (see Table 2.2). 

Table 2.2 Sample r a t e s  obta ined dur ing  surveys 

Junct ion No. o f  forms No. o f  veh lc les  T o t a l  f l ow  L Survey 
d i s t r i b u t e d  approached I n  survey sample date - 

Meanwood Rd/ 
Grove Ln  150 

Ot ley Rd/ 
Shaw Ln  150 

Queenswood Dr i ve  75 
Mor r is  Lane 75 

T O T A L  450 488 1962 24.9% - 

Table 2.3 Response r a t e s  

Junct ion No. o f  forms No. o f  forms Response Sample 
d i s t r i b u t e d  re turned r a t e  - r a t e  - 

Meanwood Rd/ 
Grove Ln 150 

Ot ley Rd/ 
Shaw Ln  150 

Queenswood Dr i ve  75 
Mor r is  Lane 75 

T O T A L  450 21 5 48% 11 .O% 



O f  t h e  215 quest ionnaires returned, 60 (28%) d i d  n o t  conta in  t h e  
map record ing  every r o u t e  t h a t  had ever been used t o  and from 
work. I t  may be t h a t  t h i s  was because i t  was p r i n t e d  on t h e  
reverse s ide  o f  t h e  i n t r o d u c t o r y  l e t t e r  and respondents, on 
opening t h e i r  packs, may have gone s t r a i g h t  t o  t h e  quest ionnaires 
w i thout  read ing  t h e  exp lanat ion  re levan t  t o  t h e  complet ion o f  t h e  
a d d i t i o n a l  r o u t e  map. A l t e r n a t i v e l y  f a i l u r e  t o  complete t h i s  map 
may be pu t  down t o  respondents f e e l i n g  t h a t  they were be ing  asked 
t o  repeat themselves i n  t h e i r  i d e n t i f i c a t i o n  o f  rou tes  t h a t  they 
use f o r  journeys i n t o  and ou t  o f  work. 

2.4 In-depth In te rv iews  

2.4.1 I n  order  t o  i n v e s t i g a t e  some issues t h a t  arose from 
i n i t i a l  ana l ys i s  o f  t h e  panel  survey data, and i n  o rder  t o  v e r i f y  
our i n t e r p r e t a t i o n  o f  responses recorded i n  t h a t  quest ionnaire,  a 
l i m i t e d  number o f  in-depth i n te rv iews  were c a r r i e d  ou t  among 
members o f  t h e  panel. In terv iewees were approached du r ing  
January 1985 v i a  t h e i r  work telephone numbers (which they had 
ea r l i e rp rov ided  f o r  j u s t  such an even tua l i t y ) .  

2.4.2 The i n t e r v i e w s  were in tended t o  explore i n  depth c e r t a i n  
aspects o f  journey making such as a t t i t u d e  t o  journey time, and 
the re fo re  by i n fe rence  congestion, knowledge o f  t h e  highway 
network and a t t i t u d e s  t o  shor t -cuts and f i n a l l y  t o  con f i rm  t h e  
main reasons f o r  v a r i a t i o n  i n  route.  

2.4.3 Appendix 8 shows t h e  rough gu ide l ines  used by 
i n te rv iewers  i n  order  t o  cover these top ics .  
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CHAPTER 3 

3. OVERALL TRAFFIC FLOW CHANGES IN THE A660 CORRIDOR 

3.1 Introduction 

3.1.1 In order to assess the impact of the trafflc measures 
introduced in the A660 corridor, in particular the outbound 
evenlng peak bus lane, West Yorkshire Metropolltan County Council 
conducted a serles of trafflc surveys between 1982 and 1984: 

i) Automatic traffic counts at two cordons; 
ii) Turning movement surveys at selected junctions; and 
iii) A journey time survey. 

3.1.2 Surveys i) and ii) were carried out in the "before" 
situation and after each of phases I and I1 of the bus lane were 
~mplemented. Automatic traffic counts are also available for the 
perlod after the introduction of phase I11 of the bus lane but 
the journey time survey was carried out only twice - before and 
after the flrst phase of the bus lane was introduced. 

3.1.3 The results of these surveys enable an overall vlew of 
traffic flows within the area of study to be produced and any 
general changes in the use of routes to be determined. 

3.2 Traffic Flow Changes 

3.2.1 Figure 3.1 shows the location of the two cordons used in 
the analysis of traffic flows. Data was obtained using automatic 
traffic counters for a period of at least 15 days and the data 
analysed below is for an average weekday during that period. 
Traffic flows in Leeds are monitored regularly by West Yorkshire 
Metropolitan County Council and it can be shown that on weekdays, 
with the exception of the evening peak hours on Fridays, there is 
little variation in daily traffic flows across a cordon round 
central Leeds (see Figure 3.2) (1). It is assumed that this 
result is true also of our corridor. 

- 

MON TlJES LIED TiilJP FR I !;AT :;I111 

Figure 3.2 Leeds Central Cordon - Daily Variation in Traffic Flow 
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F l G U R E 3 . 1  COLLECTION O F T R A F F I C  DATA 
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3.2.2 Table 3.1 shows t h e  change i n  t o t a l  t r a f f i c  f l o w  across 
t h e  two cordons between 1982 and 1984 f o r  the  morning peak hour, 
t h e  evening peak hour and 24 hours on an average weekday. 

Cordm A Cordon 8 
T i m  Perlcd (Outer Cordon) ( I m r  Cordcn) 

: 1982 : 1983 : 1984 : 1982 : 1983 : 1984 : 
: :---:---:--:---: :---: 

: AM Peak b Veh : 10,540 : 1 1 , l ~  : 10,620 : 14,660 : 14,640 : 15,060 : 
: ( 0 8 0 ~ ) 9 ~ )  1982 = 1m : lm : 105 : 104 : lm : lm : 103 : 

: PM Peak b Veh : 10,lM : 10,700 : 10,840 : 13,640 : 13,670 : 14,260 : 
: (12W-1800) 1982 = 103 : 100 : 106 : 107 : 1W : 1M : 105 : 
:- --: :---:--. .-----: ----: ----: 

: 24 Hours Veh : 108,OM : 109,270 : 111,500 : 138,600 : 140,150 : 145,950 : 
1982 : lm : lm : 101 : 104 : IM : 101 : 105 : 

Table 3.1 Changes i n  T r a f f i c  Flow i n  the  A660 Cor r idor ,  1982-1984 

Note: The data i n  t h i s  and subsequent t ab les  i n  t h i s  chapter has - 
been obtained from surveys conducted a t  var ious  t imes o f  t h e  
year. However t h e  f i g u r e s  have been fac tored us ing  l o c a l l y  
devised seasonal v a r i a t i o n s  (1) t o  represent an average weekday 
f low (equivalent  t o  October). The data the re fo re  r e l a t e s  t o  t h e  
phasing o f  t h e  t r a f f i c  management schemes i n  t h e  f o l l o w i n g  
manner : 

1982 Data Before Sheepscar and A660 bus lane (May/June 
1982). 

1983 Data A f t e r  Sheepscar completed and a f t e r  phase I 
o f  A660 bus lane (October/November 1983). 

1984 Data A f t e r  phase I1 and I11 o f  A660 bus lane 
(May/June 1984). 

3.2.3 The t a b l e  shows t h a t  over 24 hours t r a f f i c  f l o w  changes 
across t h e  two cordons have been about the  same, bu t  i n  the  peak 
hours greater  increases have been recorded a t  t h e  ou te r  cordon, 
p a r t i c u l a r l y  i n  1982-83. 

3.2.4 When compared t o  growth across t h e  whole Leeds Cen t ra l  
cordon, which i s  monitored r e g u l a r l y  by t h e  County Counci l ,  t h e  
increases i n  t h e  A660 c o r r i d o r  are about average, w i t h  t h e  
except ion o f  t h e  morning peak hour where a lower growth has been 
recorded. For  t h e  t o t a l  cordon t r a f f i c  f l ow  changes s ince  1982 
are: Morning peak hour + 776, evening peak hour + 5% and 24 hours 
+ 5% (2).  

3.2.5 Tables 3.2 and 3.3 show t h e  changes i n  f l ow  f o r  
i n d i v i d u a l  roads on t h e  two cordons and show a wide range o f  
t r a f f i c  f low changes ho th  between roads on each cordon and 
between t h e  same road on bo th  cordons. For example t r a f f i c  f l ows  



: P M P e a k b  : F M P e d c b  : 24 Hours 
: ( r n - 0 9 0 0 )  : (17m-1800) : 
: 1982 : 1983 : 1984 : 1982 : 1983 : 1984 : 1982 : 1983 : 1984 : 

: Kirkstall Rd. Veh. : 3270 : 37.33 : 3280 : 2980 : 2850 : 3100 : 28MO : 29150 : X1870 : 
1982 = im : im : 99 : IM : im : 95 : I : im : 101 : 107 : 

-:--. .-- .-. .---:-:-:----:--:--: 

: b l e y  Rd. Veh. : 1240 : 1390 : 1430 : 1190 : 1483 : 1480 : 12240 : 13350 : 14780 : 
1982 = la3 : 1 M  : 112 : 115 : 1M : 124 : 124 : 103 : 109 : 120 : 

-. 

: W e y  Rd. Veh. : 33l : W ]  : W : W ]  : 170 : 160 : 2180 : 1350 : 1410 : 
i m = i m :  im :  83: im :  im :  6 8 :  a: i m :  61: 64: .--:--: -.-.--.--: :--: : : --- . 

: IYborhd Rd. Veh. : 220 : 460 : 490 : 3E!ll : 360 : 3Xl : 2960 : 3350 : 33% : 
1982 = im : iw  : m : 222 : im : 94 : 84 : im : 113 : 114 : 

: k h h u s e  Ln. Veh. : 2490 : 2270 : 2190 : uIM1 : 2180 : 1970 : 23580 : 23370 : 22770 : 
1982. im : im : 91 : s7 : im : 105 : 95 : im : 99 : 96 : 

: -- :- :- :-:-.-.--:---:-: 
: Bladarran Ln. Veh. : 240 : 190 : 210 : 150 : 160 : 170 : 1580 : 1370 : 1420 : 

1982=1m : im : 79 : 87 : im : i f f i  : 113 : im : 87 : ss : 

: LoveUParkRd. Veh.: 104) : 830 : 790 : 460 : 600 : 520 : 6660 : 5833 : 5633 : 
1982 = 1U3 : lm : 76 : 72 : 100 : 130 : 113 : 1 M  : 87 : 84 : . . - - :  -.-.--.--.-- :--:---:--: 

: Claypit Ln. Veh. : 3833 : 36.59 : 3760 : 3050 : 3240 : 36U3 : 31640 : 333% : 36050 : 
1982 = im : im : 95 : 98 : im : iffi : 118 : im : 103 : 113 : 

: North St. Veh. : 840 : 1160 : 970 : 2490 : 2010 : 2100 : 17780 : 1BTX3 : 16500 : 
1982 = im : im : 138 : 115 : im : 80 : 84 : im : 101 : 92 : 

:--- :--:-:--:--:-:-:---:---:-: 

: Sheepscar St. Veh. : 1140 : 1180 : 1640 : 630 : 620 : 840 : 11280 : 11290 : 13170 : 
: (South) 1982 = 100 : 1M : I03 : 143 : 100 : 98 : 113 : la3 : 1 M  : 116 : 

Table 3.2 Two Way T r a f f i c  Flow Changes on Individual Roads, Inner 
Cordon, 1982-1984 



on the A660 have f a l l e n  between 1982 and 1984 a t  the inner cordon 
for a l l  time periods whereas a t  the outer cordon peak hour flows 
show an increase. 

: PM Peak Hour : FM Peak Hour : 24 Hours 
: (rn-rn) : (1700- 1833) : 
: 1982 : 1983 : 1984 : 1502 : 1983 : 1984 : 1982 : 1983 : 1984 : 

: Kirkstall Rd. Veh. : 2820 : 2850 : 2710 : 2441 : 2790 : 2550 : 27620 : 28920 : BE03 : 
1982 = im : im : 101 : 96 : im : 112 : 102 : im : IN : 109 : 

: ----- :---:--: ----' .-. .-:--:---:--: 

: b l e y  Rd. Veh. : 1210 : 1070 : 950 : 1320 : 1340 : 1390 : 12570 : 1MBO : 12530 : 

1982 = im : im : ss : 78 : im : 101 : I : im : 96 : 99 : 

: Cardigan Rd. Veh. : 16M : 1310 : 1210 : 16M : 1 M l  : 1370 : 13330 : 12340 : 11520 : 
1982- l m :  100: 81 : 7 5 :  1u3: 85: 8 6 :  100: 92:  8 6 :  

:---- -:--:-:--:-:-. .--.--: ----- :--: 

: k d r q l e y  Ln. Veh. : 1870 : 1930 : 2050 : 1870 : 1880 : 1890 : 24510 : 24070 : 22900 : 
1982 = im : im : 103 : 109 : im : im : 101 : im : 98 : 93 : 

: b k w m d  Rd. Veh. : 1240 : 1850 : 1810 : 1240 : 15U3 : 1450 : 13270 : 14970 : 145W : 
1982 = 100 : 1W : 149 : 145 : 1M : 120 : 116 : 1W : 112 : 112 : 

' ----.-.--- :--:---: .----------:---.---:---.-----. 
: Sxt t  Ml Rd. Veh. : 16M : 2043 : 1841 : 16M : 1830 : 214) : 16730 : 16841 : 19350 : 

1502: 100 : 1 M  : 130 : 118 : 1W : 114 : 136 : 1M : 1 M  : 114 : 

Table 3.3 Two Way T ra f f i c  Flow Changes on Ind iv idual  Roads, Outer 
Cordon, 1982-1984 

3.2.6 Both the inner and outer cordons show an increased use 
of the Sheepscar in tersect ion ( v i a  Claypi t  Lane, North Street and 
Sheepscar South Street) ,  Meanwood Road and Scott H a l l  Road. 

3.2.7 The inner cordon shows a great ly increased use o f  Burley 
Road whereas a t  the outer cordon flows have decreased i n  both the 
morning peak and over 24 hours wi th only a small increase i n  
evening peak flows being recorded. It i s ,  however, re levant t o  
note tha t  t r a f f i c  counters used on the outer cordon were almost 
exclusively act ivated using pneumatic tube detectors which can 
be inaccurate i n  slow moving t r a f f i c  or where queues are l i k e l y  

t o  form, whereas data a t  the inner cordon was co l lec ted almost 
en t i r e l y  using induct ive loop detectors which are much more 
accurate i n  congested conditions. It must be stressed tha t  a l l  
the automatic t r a f f i c  count data was checked fo r  accuracy and 
consistency on s i t e .  

3.2.8 As the t r a f f i c  management measures introduced i n t o  t h i s  
sector o f  the Leeds highway network were spec i f i ca l l y  designed t o  
inf luence t r a f f i c  i n  the evening peak the fol lowing analysis 
concentrates on outbound evening peak hour flows i n  d e t a i l  and 
these are summarised i n  .bbles 3.3 and 3.4. Again, the increase 
i n  overa l l  t r a f f i c  flow has been greatest a t  the outer cordon 



............................................................ 
Outbound T ra f f i c  Flow, PM Peak Hour (1700-1800) 

: Veh. : 1982 = 100 : Veh. : 1982 = 100 : Veh. : 1982 : 100 : 
------------------:------:------------:------:------------:------:------------. 

: K l r k s t a l l  Rd. : 1810 : 100 : 1710 : 94 : 1800 : 99 
: Burley Rd. : 870 : 100 : 1040 : 119 : 1000 : 114 
: Woodsley Rd. : 1 3 0 :  100 : 1 3 0 :  100 : 1 5 0 :  115 
: Moorland Rd. : 190 : - 100 : 210 : 110 : 200 : 105 
: Woodhouse Ln. : 1430 : 100 : 1530 : 106 : 1400 : 97 
: Blackman Ln. : 80 : 100 : 94 : 117 : 1 0 0 :  125 
: Love11 Park Rd. : 450 : 100 : 350 : 77 : 220 : 48 
: Claypl t  Ln. : 2050 : 100 : 2210 : 107 : 2590 : 126 
: North S t .  : 2090 : 100 : 2010 : 96 : 2100 : 100 
: Sheepscar S t .  : 50 : 100 : 32 : 64 : 40 : 80 
............................................................................... 

Table 3.3 Changes i n  Outbound Evening Peak Hour T r a f f i c  Flows - 
Inner Cordon, 1982-1984 

Outbound Traf f l c  Flow, PM Peak Hour (1  700-1800) :-----------------------------------------------------------. 
1982 1983 1984 

: Veh. : 1982 = 100 : Veh. : 1982 = 100 : Veh. : 1982 = 100 : 
------------------:------:------------.------.------------:------:------------. 
: K l r k s t a l l  Rd. : 1690 : 100 : 1890 : 11 1 : 1630 : 96 
: Burley Rd. : 1000 : 100 : 980 : 98 : 1050 : 105 
: Cardigan Rd. : 1000 : 100 : 1100 : 101 : 1130 : 102 
: Headlngley Ln. : 1250 : 100 : 1260 : 100 : 1280 : 102 
: Meanwood Rd. : 1000 : 100 : 1370 : 137 : 1200 : 120 
: Scott Ha l l  Rd. : 1260 : 100 : 1420 : 112 : 1880 : 149 
............................................................................... 

Table 3.4 Changes i n  Outbound Evenlng Peak Hour T r a f f i c  Flows - 
Outer Cordon, 1982-1984 



FIGURE 3.3. CHANGES IN TRAFFIC FLOWS ON MAJOR ROADS 

AT THE INNER AND OUTER CORDONS, 1982 - 1984 





3.4 The A660 Journey Time Survey 

3.4.1 Journey times along the A660 were measured before the 
introduct ion o f  phase I o f  the bus lane and again some weeks 
after. About 50 journeys from the c i t y  centre t o  the Outer Ring 
Road were timed during the evening peak period (between 1600 and 
1800 hours) i n  each case. 

3.4.2 Analysis o f  the resu l ts  has shown tha t  tak ing the 95 
percentile journey times fo r  a l l  vehicles have improved by 3.22 
minutes. However much o f  t h i s  improvement re la tes  t o  buses - 
from Blackman Lane t o  5haw Lane the average bus journey tlme has 
improved by 2 minutes 18 seconds yet the average vehlc le journey 
time has improved by only 27 seconds. 

3.5 Summary 

3.5.1 Overal l  t r a f f i c  flows i n  the study area have increased 
a t  both the inner and outer cordons fo r  a l l  time periods 
considered (AM Peak Hour, PM Peak Hour, 24 Hours). 

3.5.2 There has been some red i s t r i bu t i on  o f  t r a f f i c  w i t h i n  the 
study area, pa r t i cu la r l y  w i t h i n  the evening peak, w i th  the A660 
showing decreases i n  flow a t  the inner cordon and t r a f f i c  volumes 
a t  Sheepscar, Meanwood Road and Scott H a l l  Road increasing. 
Similarly a decrease on K i r k s t a l l  Road has been mirrored by an 
increase on Burley Road. 

3.5.3 Evidence from the turn ing movement survey reinforces the 
idea o f  r ed i s t r i bu t i on  o f  t r a f f l c  away from the A660 fol lowing 
the in t roduct ion o f  the bus lane. 

3.5.4 This survey also indicates that  t r a f f i c  may have also 
been a red i s t r i bu t i on  i n  time as re f lec ted  by the reduction i n  
peak hour flows compared t o  the two-and-a-half hour peak period 
flows. This red i s t r i bu t i on  i n  time i s  also apparent outside the 
A660 corr idor;  WYMCC analysis of t r a f f i c  flows i n  Leeds suggests 
tha t  the evening peak i s  spreading both i n  terms o f  length o f  
time fo r  which flows are w i th in  90% o f  peak flows and i n  terms o f  
the actual  time o f  the peak hour (2). 
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CHAPTER 4 

4. THE RESULTS OF THE PANEL SURVEY 

4.1 i )  The Panel 

4.1.1 The data provided by the i n i t i a l  questionnaire (see 
Appendix 2, Section 2.2) d is t r ibu ted  t o  respondents enables a 
general p ic tu re  o f  the panel t o  be b u i l t  up. 

4.1.2 A t .  the time o f  t h e - f i r s t  survey 80% o f  respondents had 
been dr iv ing  home through the study area fo r  more than a year and 
over 90% drove home more than 3 times per week (see Tables 4.1 
and 4.2). This would suggest that  the panel respondents would 
have had a f a i r l y  deta i led understanding o f  the road network and 
d r i v ing  condit ions w i th in  the study area and t h i s  was confirmed 
by the maps completed as par t  o f  t h i s  i n i t i a l  questionnaire which 
showed tha t  the major i ty  o f  respondents had, over the months and 
years, used a var ie ty  o f  routes f o r  t h e i r  journey home. This 
w i l l  be discussed fur ther  i n  section i i i ) .  

% Total  Respondents i n  
:-------------------------------------------: 

: Survey 1 : Survey 2 : Survey 3 : 
:---------------:--------------:--------------:-------------: 

: Less than 6 : 
: months 14.3 1.4 3.2 : :---------------.--------------:--------------:-------------: 
: 6 - 12 months : 5.7 2.8 0 
.---------------:--------------:--------------:-------------: 
: Over 1 year : 80.0 95.8 96.8 

Table 4.1 Length o f  Time Panel Members Dr iv ing  Home from 
Central Leeds 

L Total  Respondents I n  
: Frequency of :--------------------------------------: 

: Driv ing Home : Survey 1 : Survey 2 : Survey 3 : :---------------.------------.------------.------------: 
: Once a week : 5.7 : 0 0 
: 1-2 per week : 2.9 8.3 : 11.1 
: 3-4 per week : 17.1 15.3 15.9 
: 5 + per week : 74.3 : 76.4 . 73.0 
........................................................ 

Table 4.2 Var iat ion i n  the Frequency wlth which Respondents 
Regularly Drove Home from Work 

4.1.3 Despite the fac t  tha t  most respondents (63%) were 
employed i n  the Planning, Finance and Administrative departments 
o f  publ ic sector author1t i .e~ only 12% o f  the t o t a l  panel members 
were women. 



i i )  Journey S ta r t  Time 

4.1.4 Table 4.3 shows tha t  most o f  the respondents t o  the 
surveys were able t o  vary the tlme a t  which they f in ished work, 
although the proport ion f e l l  gradually over the per iod o f  the 
three surveys, w i th  the major i ty  o f  the panel having t h i s  freedom 
monitored through clocking out. 

............................................................. 
: Can you vary the time a t  : : I f  Yes, do you have t o  : 
: which you f l n i s h  work? : : clock out? :--------------------------. 
: Survey : Survey : Survey : : Survey : Survey : Survey : 

1 :  2 :  3 :  1 :  2 :  3 :  ------.--------.--------:--------. :--------:--------:--------: 

: Yes : 68.4 : 65.3 : 64.5 : : 92.4 : 93.0 : 95.1 : 

: No : 31.6 : 35.7 : 35.5 : : 7.6 : 7.0 : 4.9 : 
................................................................... 

Table 4.3 Proport ion o f  Panel Members Able t o  Vary Their 
Working Hours 

4.1.5 For those workers unable t o  vary t h e i r  times o f  
departure Table 4.4 summarises the time a t  which they were 
supposed t o  f i n i s h  work. 

................................................................ 
L o f  Workers F in ish ing a t  

: 1630 : 1645 : 1700 : 1715 : 1730 : 1745 : 1800 : 
-----------:--------:--------:--------.--------:--------:--------:--------. 
: Survey 1 : 9.1 : 36.4 : 18.2 : 18.2 : 9.0 : 0 : 9.1 : 
: Survey 2 : 0 : 40.0 : 0 : 60.0 : 0 :  0 :  0 :  
: Survey 3 : 0 : 40.0 : 20.0 : 40.0 : 0 :  0 :  0 :  

Table 4.4 Times a t  which Respondents on "Flxed Hours" Finlshed 
Work - 

4.1.6 An analysis o f  the departure times o f  workers who could 
choose t h e i r  own f i n i sh ing  times shows a permitted range o f  
departure times between 1600 and 1830 hours. Figures 4.1 and 4.2 
ind icate that  the median ea r l i es t  departure time has remained 
f a i r l y  constant a t  around 1630 during the three surveys and tha t  
over 80% o f  respondents usual ly l e f t  before 1700. Simi la r l y  the 
median l a t e s t  departure time i s  around 1720 f o r  a l l  three surveys 
and around 95% o f  respondents had usually l e f t  by 1800 a t  the 
l a tes t .  

i i i )  Drivers Knowledge o f  the Hlghway Network 

4.1.7 One factor  whlch may inf luence a dr ivers  choice o f  route 
through an area i s  how we l l  he knows the hlghways system. I n  
order t o  bet ter  understand t h l s  factor panel respondents were 
asked, a t  the tune o f  the- f i r s t  survey, t o  complete a map showing 
how many roads they had ever used on t h e i r  journey home. 



CUMULATIVE %AGE OF RESPONSES 

CUMULATIVE % AGE OF RESPONSES 



4.1.8 These maps show a  wide v a r i a t i o n  from t h o s e  responden ts  
who had on ly  e v e r  used one road t o  t h o s e  who had t r i e d  many r o a d s  
d u r i n g  t h e i r  h i s t o r y  o f  d r i v i n g  between t h e i r  c u r r e n t  home and 
work p lace .  F i g u r e  4 .3  shows t h e  r o u t e s  used by a  random 
s e l e c t i o n  o f  one i n  10  responses .  Half o f  t h i s  sample had on ly  
e v e r  used one road  whereas one respondent  had used v i r t u a l l y  
every  a v a i l a b l e  road  i n  h i s  journey between H o r s f o r t h  and c e n t r a l  
Leeds. The maps a l s o  i l l u s t r a t e  a s i g n i f i c a n t  u s e  o f  r e s i d e n t i a l  
r o a d s  ( " r a t  runs" )  i n  t h e  Headingley a r e a ,  p o s s i b l y  t o  a v o i d  
conges t ion  a long  t h e  A660. 

i v )  A n a l y s i s  Techniques 

The a n a l y s i s  i n  t h e  remainder  o f  t h i s  s e c t i o n  w i l l  be d e s c r i b e d  
a t  two l e v e l s :  

i )  A d e s c r i p t i o n  o f  t h e  r e s u l t s  o f  each o f  t h e  t h r e e  
su rveys .  

i i )  A comparison o f  t h e  r e s u l t s  o f  t h e  t h r e e  s u r v e y s  based 
on t h o s e  responden ts  who r e p l i e d  t o  a11  t h r e e .  

4.1.9 I n  o r d e r  t o  f a c i l i t a t e  t h e  a n a l y s i s  o f  t h e  r o u t e s  
d e s c r i b e d  by r e s p o n d e n t s  a s  p a r t  o f  t h e i r  r esponse  t o  t h e  d a i l y  
q u e s t i o n n a i r e s  a  series o f  cordons  was developed a s  i l l u s t r a t e d  
i n  F i g u r e  4.4.  These cordons  were numbered and t h e  r a d i a l  r o u t e s  
were a l l o c a t e d  a  code l e t t e r .  

4.1.10 S ix  cordons  were used c r o s s i n g  t h e  s t u d y  a r e a  from t h e  
I n n e r  Ring Road t o  j u s t  n o r t h  o f  t h e  Outer Ring Road. To e n a b l e  
t h e  use  o f  each  r o u t e ,  and any v a r i a t i o n  i n  a n  i n d i v i d u a l s  
journey t o  be  determined,  each road  c r o s s i n g  a  cordon was 
a l l o c a t e d  a  code based on t h e  cordon number and r a d i a l  le t ter  
(e .g .  83 impl ied  c r o s s i n g  cordon 3 on r a d i a l  8). 

4.2 The R e s u l t s  o f  t h e  Three  Pane l  Surveys  

i )  Survey 1 (April/May 1983) 

4.2.1 T h i s  su rvey  was under taken b e f o r e  any o f  t h e  t r a f f i c  
management measures,  d e s c r i b e d  i n  Chapter 1 ,  were i n t r o d u c e d ,  and 
F i g u r e  4.5 shows t h e  p r o p o r t i o n  o f  journeys  u s i n g  each o f  t h e  
major r o u t e s  th rough  t h e  s i x  cordons  and i n d i c a t e s  t h a t  t h e  A660 
Ot ley  Road was t h e  most popula r  r o u t e .  

4.2.2 Table  4 .5  shows how members o f  t h e  p a n e l  v a r i e d  t h e i r  
c h o i c e  o f  r o u t e  d u r i n g  t h e  s i x  day survey  per iod .  



FIGURE 4.3 ROUTFS USED BY A RANDOM SELECTION OF RFSPONDF~-& 
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: Proport ion o f  respondents who used the : 
same route on :----------------------------------------. 

A l l  s i x  days 53.0 
A t  l eas t  5  days 76.0 
A t  l eas t  4  days 89.5 
A t  l eas t  3 days 98.0 
A t  l eas t  2  days 99.0 

.......................................... 

Table 4.5 Frequency o f  Use o f  Same Route 

The tab le  shows tha t  the great major i ty o f  respondents were 
f a i r l y  se t t led  i n  t h e i r  cholce o f  route, using exact ly the same 
route f o r  a t  leas t  4  o f  the SIX days surveyed. 

4.2.3 Table 4.6 i s  drawn from a  deta i led analysis o f  the maps 
produced by respondents. It shows tha t  less than 10% o f  the 
panel members used more than 3  d i s t i n c t  routes during the s i x  day 
period*. However, about one- f i f th  o f  respondents made minor 
var iat ions i n  route, pa r t i cu la r l y  i n  crossing e i ther  o f  the outer 
two cordons (i.e. a t  the outer r i n g  road o r  beyond) or a t  cordon 
1 (i.e. the Inner Ring Road). 

.................................................... 
: No. o f  D i s t i nc t  Routes Use : 76 t o t a l  respondents : 
:----------------------------:---------------------: 

1  53.0 
2  39.7 
3 or more 7.3 

:----------------------------:---------------------: 

: Minor var ia t ions made by : 
: respondents using 1 route : 9.4 

Table 4.6 Number o f  Routes Used by Panel Members 

4.2.4 Many reasons were given fo r  changes i n  route from tha t  
usually taken (see Table 4.7) wi th  the a f fec ts  o f  congestion 
( inc lud ing "perceived easlest route") and var ia t ions i n  work 
departure time being most important. Furthermore Table 4.8 shows 
tha t  the major i ty o f  respondents chose t h e l r  route before leaving 
t h e i r  parking place and o f  those who d id  vary t h e i r  route most 
made t h e i r  choice before reaching the Inner Ring Road (cordon 1). 

* A "d i s t i nc t "  route involves crossing two or more cordons a t  
a  d i f f e ren t  point .  A "minor" route var ia t ion  involves 
crossing only one cordon a t  a  d i f fe ren t  point .  



................................................ 
: Reason f o r  Planned Dev ia t i on  : 
: from Usual Route : L Respondents : 
.------------------------------:---------------: 
: Personal b u s i n e s s / l i f t s  17.4 
: Perceived eas ies t  rou te  26.1 
: Congestion on o r i g l n a l  rou te  : 15.5 
: E a r l y / l a t e  s t a r t  21.7 
: Road works 4.3 
: Other 4.3 
................................................ 

Table 4.7 Main Reasons Given f o r  Planned Change o f  Route 

....................................................................... 
: Route Planned Before : : I f  no, cordon following Route Change : 
: Leavlng Park ing Place : (?A o f  respondents) 
.-----------------------: :----------------------------------------: 
: Yes 97.1 : 1 :  2 :  3 :  4 :  5 6 :  

No 2.9 : 50.7 : 20.0 : 6.6 : 6.7 : 16.0 : 0 : 
....................................................................... 

Table 4.8 Route as Planned Before Leaving Park ing Place 

4.2.5 Despi te t r a f f i c  congest ion being g iven as one o f  t h e  
main reasons f o r  a change i n  rou te  t h e  m a j o r i t y  o f  panel  
respondents found t r a f f i c  cond i t i ons  over t h e  whole survey p e r i o d  
e i t h e r  t h e  same o r  b e t t e r  than expected. D a i l y  v a r i a t i o n s  
suggest t h a t  t r a f f i c  cond i t i ons  were worse than expected on 
Tuesday and b e t t e r  than expected on Wednesday and F r i d a y  (see 
Table 4.9). 

....................................................................... 
: Perceived T r a f f i c  : D a l l y  

Condition : Overa l l  : Mon. : Tues. : Wed. : Thur. : F r i .  : .----------------------'----------.------.-------.------:-------:------: 
: Much worse than 
: expected : 1.0 : 0 : 3.1 : 0 : 3.7 : 0 : 
: Worse than expected : 12.2 : 8.3 : 28.1 : 6.3 : 14.8 : 11.1 : 

: Same as expected : 59.9 : 63.9 : 46.9 : 56.3 : 66.7 : 55.6 : 
: Bet te r  than expected : 23.0 : 19.4 : 15.6 : 34.4 : 14.8 : 27.8 : 
: Much b e t t e r  than 
: expected : 4.6 : 8.3 : 6.3 : 3.1 : 0 : 5.6 : 

Table 4.9 Perceived T r a f f i c  Condit ions - Survey 1 

i i )  Survey 2 (November/December 1983) 

4.2.6 This phase o f  t h e  o v e r a l l  survey programme was 
undertaken a f t e r  t h e  f i r s t  phase o f  the  A660 bus lane was 
in t roduced (between Cookridge S t ree t  and Blackman Lane and a f t e r  
t h e  Sheepscar i n t e r s e c t i o n  improvements were completed. F igu re  
4.6 shows t h e  propor t ion.  o f  journeys us ing  each o f  t h e  major 
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routes through the six cordons and again indicates that the A660 
Otley Road was the most frequently used route. 

4.2.7 Table 4.10 shows how members of the panel varied their 
choice of route during the six day survey period. 

: Proportion of respondents : 
: who used the same route on : .-----------------.----------: 
: All six days : 53.0 : 
: At least 5 days : 68.2 : 
: At least 4 days : 69.7 : 
: At least 3 days : 86.4 : 
: At least 2 days : 97.0 : 

Table 4.10 Frequency of Use of Same Route, Second Survey 

4.2.8 Although over 50% of respondents used the same route on 
all six days, there was greater variation in use of route at the 
time of this survey and Table 4.11 shows that over 10% of 
respondents used 3 or more distinct routes at the time of this 
survey, with a similarly large proportion making minor changes to 
their route. 

........................................................ 
: Number of District Routes Used : L Total Respondents : 
:--------------------------------:---------------------: 

1 53.3 
2 34.9 
3 or more 12.1 .--------------------------------.---------------------: 

: Minor variations made by 
: respondents using 1 route 12.4 
........................................................ 

Table 4.11 Number of Routes Used by Panel Members 

4.2.9 A detailed analysis of reasons given, for change of route 
indicates that most changes were made in response to congestion 
on the original routes or the effects of the bus lane (Table 
4.12) and Table 4.13 indicates that the majority of respondents 
chose their route before leaving their parking place and again 
the majority of respondents made any changes by the time of 
reaching the second cordon. 



................................................... 
: Reason f o r  Planned Deviation : 

from Usual Route : ?A o f  Respondents : 
.------------------------------'-------------------: 
: Personal bus iness/ l i f ts  12.3 
: Perceived easiest route 10.0 
: Congestion on o r i g i n a l  route : 55.0 
: Effects  o f  bus lane 20.0 
: Other 2.7 
................................................... 

Table 4.12 Main Reasons Glven fo r  Planned Change o f  Route 

....................................................................... 
: Route Planned Before : : I f  no, cordon fol lowing Route Change : 
: Leaving Parking Place : (?A o f  'no's)  
:-----------------------: :----------------------------------------. 
: Yes 95.6 : 1 :  2 :  3 :  4 :  5 6 :  

No 4.4 : 60.0 : 33.3 : 0 : 6.7 : 0 : 0 : 
....................................................................... 

Table 4.13 Route as Planned Before Leaving Parking Place 

4.2.10 The importance o f  congestion a t  the time o f  the second 
survey i s  also re f lec ted  i n  respondents perception o f  t r a f f i c  
condit ions (Table 4.14) which shows that  over 15% o f  respondents 
considered condit ions t o  be worse than expected, wi th  a l l  days 
except Friday being considered poor. However the vast major i ty  
o f  panel members considered t r a f f i c  conditions t o  be the same as 
expected. 

............................................................................... 
: Perceived T r a f f i c  Conditions : Dai ly  

: Overal l  : Mon. : Tues. : Wed. : Thur. : F r l .  : 
:------------------------------:---------:------:-------:------:-------:------: 

: Much worse than expected 2.7 : 0 : 7.7 : 3 . 2 :  0 0 :  
: Worse than expected : 12.6 : 19.4 : 7.7 : 11.7 : 20.0 : 6.5 : 
: Same as expected : 69.9 : 71.0 : 69.2 : 69.0 : 70.0 : 74.2 : 
: Better than expected : 13.2 : 9.7 : 11.5 : 14.5 : 6.7 : 19.4 : 
: Much bet ter  than expected : 1.6 : 0 : 3.9 : 1 . 6 :  3 . 3 :  0 : 
............................................................................... 

Table 4.14 Perceived T r a f f i c  Conditions - Survey 2 

i i i )  Survey 3 (February 1984) 

4.2.11 This survey o f  panel members' route choice was 
undertaken a f t e r  the in t roduct ion o f  the second phase o f  the A660 
bus lane was introduced between Blackman Lane and Clarendon Road. 
Figure 4.7 shows the proport ion o f  journeys using each o f  the 
major routes through the s i x  cordons and Table 4.15 shows how 
members o f  the panel var ied t h e i r  choice o f  route during the s i x  
day survey period. 
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........................................ 
: Proportion of respondents who used : 

the same route on 
:--------------------------:-----------. 

All six days 62.0 : 
At least 5 days 71.9 : 
At least 4 days : 96.5 : 
At least 3 days : 98.4 : 
At least 2 days : 100.0 : 

Table 4.15 Frequency of Use of Same Route 

4.2.12 The table shows that respondents in this survey were 
more stable in their choice of route than in either of the 
previous surveys and that nearly all respondents (96.576) claimed 
to use the same route on at least 4 out of the 6 days. Table 4.16 
also indicates this stability in that over 90% of respondents 
used two or less distinct routes during the six days. Similarly 
only a small proportion of respondents recorded making minor 
changes to their route. The possibility of bias in these 
responses is considered in Chapter 7. 

........................................................ 
: Number of District Routes Used : L Total Respondents : 
:--------------------------------:---------------------: 

1 62.0 
2 30.1 
3 or more 7.9 .--------------------------------.---------------------: 

: Mlnor variations made 6.7 

Table 4.16 Number of Routes Used by Panel Members 

4.2.13 Nearly all the changes in route which occured at the 
time of this survey were as a direct result of congestion, the 
effects of the bus lane or related issues (see Table 4.17). 
Table 4.18 indicates that the majorlty of respondents chose their 
route before leaving their parking place and again the majority 
of changes were made before reaching the Inner Ring Road (Cordon 
" \ 

: Reason for Planned Deviation 
from Usual Route 

:-------------------------------- 

: Personal business/lifts 
: Perceived easiest route 
: Congestion on orlginal route 
: Effects of bus lane 
: Long traffic queues day before 
: Early/late start 
: Other 

: X Respondents : 

11.7 
35.3 
11.8 
23.5 
11.3 
4.4 
2.0 

Table 4.17 Main Reasons Given for Planned Chnge of Route 
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....................................................................... 
: Route Planned Before : : I f  no, cordon fol lowing Route Change : 
: Leaving Parking Place : (?A o f  'no's) 
.-----------------------: :----------------------------------------. 

Yes 96.2 : 1 :  2 :  3 :  4 :  5 6 :  
No 3.8 : 80.0 : 13.3 : 0 : 6.7 : 0 : 0 : 

....................................................................... 

Table 4.18 Route as Planned Before Leaving Parking Place 

4.2.14 Despite congestion being quoted as the main reason f o r  
any route change the major i ty o f  respondents indicated tha t  
t r a f f i c  condit ions were usually the same as o r  be t te r  than 
expected with only Monday and Tuesday showing problems (Table 
4.19). 

: Perceived T r a f f i c  Conditions : Dai ly  
: Overal l  : Mon. : Tues. : Wed. : Thur. : F r i .  : 

:------------------------------.---------.------:-------:------:-------:------: 
: Much worse than expected 2.2 : 3 . 0 :  10.3 : 0 : 0 0 :  
: Worse than expected : 10.3 : 15.2 : 13.8 : 6.5 : 12.1 : 12.9 : 
: Same as expected : 69.0 : 60.6 : 69.0 : 74.2 : 72.7 : 67.7 : 
: Better than expected : 16.8 : 21.2 : 6.9 : 16.1 : 12.1 : 16.1 : 
: Much bet ter  than expected : 1.6 : 0 : 0 : 3.2 : 3.0 : 3.2 : 

Table 4.19 Perceived T r a f f i c  Conditions - Survey 3 

4.3 Panel Members Who Replied t o  A l l  Three Surveys 

4.3.1 A t o t a l  o f  38 respondents out o f  the i n i t i a l  sample o f  
131 (29%) rep l i ed  t o  a l l  three surveys. Thls sect ion o f  the 
analysis i s  based on t h e i r  rep l ies  only. 

i )  Route Choice Between Surveys 

4.3.2 Table 4.20 shows the most frequently used routes i n  each 
o f  the three surveys. 

................................................................. 
: Proport ion o f  Total  Journeys Using Named : 

Routes 
Route :----------------------------------------------: 

: Survey 1 : Survey 2 : Survey 3 : .----------------.--------------.---------------:---------------: 
: Otley Rd. 35.2 31.7 31.9 
: Meanwood Rd. 11.2 10.5 11.7 
: Scott H a l l  Rd. : 8.1 8.9 8.2 
: Burley Rd. 6.0 8.2 5.7 
: K i r k s t a l l  Rd. : 15.5 15.1 14.9 
................................................................. 

Table 4.20 Total  J0urne.y~ On Most Frequently Used Routes 



4.3.3 The table shows that a higher proportion of respondents 
in this group initially used Otley Road and Kirkstall Road when 
compared to the total data. The table again shows a decline in 
the use of Otley Road. 

4.3.4 There has been little change in the use of Meanwood Road 
and Scott Hall Road; following an increase on the use of Burley 
Road at the time of the second survey usage had again decreased 
by February 1984. 

4.3.5 A detailed analysis of the number of plotted journeys 
crossing each cordon again revealed a drop in the number of trips 
made along Otley Road. This, however, has not been matched by a 
similar increase on any other road. A possible explanation for 
this is an increase in "rat-running" around the Otley Road 
corridor, particularly before cordon 3 which marks the limit of 
the bus lane. The number of journeys crossing each cordon by 
specific routes is illustrated in Figure 4.8. 

ii) Route Stability 

4.3.6 Table 4.21 shows how often respondents in this category 
varied their choice of route during each of the three surveys. 

: Proportion of Respondents : Survey 
: Who Used the Same Route on :-----------------------------: 

1 2 3 .----------------------------'----------.---------:---------: 
All six days : 54.7 : 55.2 : 65.7 : 

At least 5 days : 83.9 : 81.9 : 88.3 : 
At least 4 days : 92.1 : 89.4 : 95.4 : 

At least 3 days : 97.8 : 98.5 : 99.3 : 
At least 2 days : 99.0 : 100.0 : 100.0 : 

Table 4.21 Frequency of Use of Same Route - Respondents to 
All Three Surveys 

4.3.7. The table shows that the majorlty of respondents used 
the same route on at least 5 days of the six surveyed. Again the 
second survey shows a greater degree of unstability than the 
other two, but the table shows that those respondents who replied 
to all three surveys were more settled in their choice of route 
than panel members in general. 

iii) General Factors Influencing Route Choice 

4.3.8 Several reasons were given for changes in route from 
that usually taken (Table 4.22). The most important were traffic 
congestion on the usual route (particularly important at the time 
of the second survey), variation on the time of leaving work and 
the effect of the bus lane. 

.-. .. 
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............................... 
: 76 o f  Respondents Quoting : 

Main Reason As: 
.-~~~~~~~~~~~~~~~~~~----------. 

-------------------------------. Survey 
: Reason for Planned Deviation :---------:---------:---------: 

from Usual Route 1 2 3 :  :------------------------------.---------.---------.---------. 
: L i f t s  : 20.0 : 10.0 : 5.0 : 
: Assumed easlest route : 10.0 : 0 : 29.0 : 
: Previous t r a f f i c  congestion : 
: on usual route : 10.0 : 60.0 : 14.0 : 
: Effects  o f  bus lane 0 : 20.0 : 10.0 : 
: Late or ear ly  departure from : 
: work : 30.0 : 0 : 14.0 : 
: Soclal/Personal business : 7.4 : 6.3 : 17.3 : 
: Other : 2.6 : 3.7 : 10.7 : 
.............................................................. 

Table 4.22 Stated Reasons fo r  Planned Change i n  Route 

4.3.9 Table 4.23 shows tha t  the major i ty o f  the respondents i n  
t h i s  sub-group chose t h e i r  route before leaving t h e i r  parking 
place, and\that (w i th  the exception o f  the f i r s t  survey) i f  any 
unplanned change was made i t  usually occurred before Cordon 2. 

: Route Planned Before : : I f  NO Cordon Following Route Change : 
: Survey : Leaving Parking Place : : (76 No's) 

Yes No : : I  2 3 4 5 6 :  
:--------:-----------:-----------: :------:------:------:------:------.------. 
: 1 95.9 : 4.1 : : 44.3 : 22.2 : 0 : 0 : 33.5 : 0 : 
: 2 : 94.6 : 5.4 : : 40.0 : 50.0 : 0 : 10.0 : 0 : 0 : 
: 3 : 96.7 : 3.3 : : 66.7 : 16.7 : 16.6 : 0 : 0 : 0 : 
............................................................................... 

Table 4.23 Percentage o f  Person Tr ips f o r  Which Route as 
Planned Before Leaving Car Park 

4.4 Results o f  the In-Depth Interviews 

4.4.1 A t o t a l  o f  4 in-depth interviews were completed i n  
January and February 1984 - Fruther interviews were planned but 
resource constraints and a high l e v e l  o f  unwill ingness o f  panel 
members t o  respond (15 were contacted i n  order t o  obtain the four 
respondents) precluded fur ther  work i n  t h i s  area. 

4.4.2 The interviews d id  show tha t  the route used most 
frequently was chosen a f t e r  invest igat ing many a l ternat ives and 
tha t  journmey time was a major factor i n  choosing the f i n a l  
route. Those who had been d r i v i ng  regular ly  along the same route 
were able t o  pred ic t  journey time accurately and claimed t o  
a r r i ve  a t  work w l t h in  + 5 mlnutes each day. - 

.-. . 
4.4.3 A l l  respondents chose routes spec i f i ca l l y  t o  avoid 



congestion w i th  the main aim being t o  keep moving - time spent 
stat ionary i n  queues was regarded as wasted time. 

4.4.4 I n  general respondents regarded short cuts unfavourably 
- not, i n  general, f o r  environmental reasons but because o f  the 
d i f f i c u l t y  i n  re - jo in ing  the main t r a f f i c  stream. 

4.5 Results o f  Panel Survey Compared t o  Other Survey Results 

4.5.1 I t  i s  possible t o  compare two aspects o f  the panel 
survey resu l ts  w i t h  data co l lec ted i n  other surveys, i.e.: 

1 )  The ove ra l l  change i n  the use o f  the main routes can be 
compared wi th  the automatic t r a f f i c  count analysis 
described i n  Chapter 3; and 

i i )  The s t a b i l i t y  o f  use o f  routes by the panel can be 
compared with the resu l ts  o f  a reg i s t ra t i on  number 
matching survey carr ied out i n  983 by the I n s t i t u t e  f o r  
Transport Studies ( 1 1. 

4.5.2 The decrease i n  the use o f  the A660 by members o f  the 
panel a t  Cordon 2 i s  about the same as tha t  indicated by the 
analysis o f  an automatic t r a f f i c  count a t  tha t  loca t ion  although 
the increase i n  the use o f  Meanwood Road and Scott H a l l  Road i s  
much less than tha t  indicated by the automatic t r a f f i c  counts. 
(This i s  not unexpected since the new Sheepscar in tersect ion w i l l  
have at t racted t r i p s  from other rad ia ls  as we l l  as from the 
A660. ) 

4.5.3 When comparing the survey wi th  the matched reg i s t ra t i on  
p la te  survey the panel would appear t o  be more stable, both i n  
i t s  choice o f  route and i n  journey s t a r t  time than the population 
as a whole. 

4.6 Summary 

4.6.1 The analysis o f  pane l i s t ' s  reported da i l y  journey s t a r t  
times indicates tha t  there hs been l i t t l e  variation i n  t h i s  
factor over the period o f  the three surveys, although the 
automatic t r a f f l c  counts do ind icate tha t  there has been some 
f l a t t en ing  o f  the peak. 

4.6.2 The route choice surveys show a decrease i n  the use o f  
Otley Road and an increase i n  the use o f  Meanwood Road/Scott H a l l  
Road, i.e. away from the road af fected by the bus lane towards 
the improved junct ion o f  Sheepscar. 

4.6.3 Respondents' choice o f  route hs s tab i l i sed  fol lowing a 
period o f  uncertainty a t  the time o f  the second survey, i .e.  
following the in t roduct ion o f  the A660 bus lane. 

4.6.4 Some rat-running around the Otley Road corr idor  t o  avoid 
the bus lane i s  indicated by the time o f  the second and t h i r d  
survey. 



4.6.5 The r e s u l t s  o f  t h e  p a n e l  su rvey  s u g g e s t ,  t h a t  when 
compared t o  o t h e r  su rvey  results, t h o s e  r e s p o n d e n t s  who r e p l i e d  
t o  a l l  t h r e e  s u r v e y s  were more s t a b l e  i n  t h e i r  c h o i c e  o f  r o u t e  
and journy times t h a n  average .  
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CHAPTER 5 

5. INFLUENCES ON ROUTE CHOICE 

5.1 Introduction 

5.1.1 The analysis in this section is based on those panel 
members who answered all three surveys. 

5.1.2 The main aim of this chapter is to determine the factors 
which respondents considered important in their choice or route 
and also to investigate the differences in route choice between 
respondents with similar origins and destinations. 

5.2 Factors Influencing Route Choice 

5.2.1 In order to determine the factors which caused drivers 
to a) choose a particular route or b) vary their route after 
starting out, respondents were sked to list the factors 
influencing their choice of route on that particular day and, if 
the chosen route was not that normally used, to state why that 
particular route was used. 

5.2.2 Table 4.22 gives the main reasons for pre-planned 
changes in route and show that factors consistent through the 
three surveys were personal business or giving lifts and the 
avoidance of traffic congestion on the usual route. The 
introduction of the A660 bus lane also affected many peoples' 
choice of route. An analysis of the reasons given for changes in 
route en route revealed that across all three surveys over 90% of 
such changes were due to congestion on the original route. The 
only other factor of importance occurred when drivers got into 
the wrong traffic lane at junctions (4.776, 2.37 and 6.17 of 
responses respectively in the three surveys) (Table 5.1 ) . 
5.2.3 In the following sections the influences of each of 
these stated reasons for variation in route choice will be 
discussed together with an analysis of the effect of congestion. 

: Reason for Changes : 
En Route .--------------------:--- 

: Avoid congestion : 

: Avoid bus lane 
: Wrong lane at 
: junction 
: Personal business : 
: Lifts 

L Respondents Who Changed Route 
Survey 1 : Survey 2 : Survey 3 : 

92.7 80.3 77.6 
- 15.7 14.3 

4.7 2.3 6.1 
2.3 1.6 1.6 
0.3 0.1 0.4 

Table 5.1 Stated Reasons for Change of Route After Departure 



a) Route Variability and Giving Lifts 

5.2.4 Table 5.2 shows that the frequency with which panel 
respondents claimed to give lifts has fluctuated throughout the 
three surveys with a noticeable drop in the proportion of 
respondents very regularly giving lifts (i.e. more than three 
times per week), particularly at the time of the second survey 
which took place in November 1983 following the introduction of 
the first phase of the bus lane. Since we see no reason to 
assume that this is a seasonal effect, it does seem to reflect a 
real decline in regular lift..giving. 

: Occasions of Giving : Survey : Survey : Survey : 
LlftS 1 :  2 :  3 :  .-----------------------.--------:--------:--------. 

: Rarely : 34.2 : 43.1 : 34.9 : 
: At least 1 per month : 65.8 : 56.9 : 65.1 : 
: At least 1 per week : 54.0 : 45.8 : 53.9 : 
: At least 3 per week : 39.5 : 27.7 : 31.7 : 
: At least 5 per week : 25.0 : 18.0 : 19.0 : 
.................................................... 

Table 5.2 Frequency of Giving Lifts 

5.2.8 A detailed analysis of inividual responses has shown 
that where lifts were given once per week or more, there was 
often only a minor* change in route involved. However when lifts 
were given less frequently there was more likely to be a major* 
change in route, although in the majority of cases giving lifts 
involved no change in route from that normally used - see Table 
5.3. In nearly all cases the change in route caused by giving 
lifts was a planned change (over 94% in all surveys) i.e. the 
route used was chosen before leaving the parking place. 

* Minor route variation - crossing only 1 cordon at a 
different point on lift giving days. 

Major route variation - crossing 2 or more cordons at 
different points on lift giving days. 



: O f  thxe giving l i f t s  (m or mre : O f  those giving l i f t s  (less t h  : 
: per W) % of  t r ips  irmolvirq : LXE a week) 76 t r ips  involving : 

scWey : N o R a r t e : M i r o r R c u t e : M a j o r ~ : ~ \ b e : ~ R a r t e : b j o r R c u t e :  
: i k r p  : Variatim : Variatim : CFange : Variation : Variaticn : 

: -- -.----.----: -: 

: I . 3 : 75 : 20 5 : 55 : 27 : 18 
: 2 (Nov./Dec. 83) : 82 : 15 3 6 2  30 8 
:3(Feb.'84) : 90 : 8 2 : 58 : 23 : 19 

Note - 
Some f u r t h e r  sma l l  v a r i a t i o n s  i n  rau te  were made towards t h e  end 
o f  some journeys and were no t  i d e n t i f i e d  by t h e  cordon system o f  
analys is .  

Table 5.3 Planned Route Changes as a Result  o f  G iv ing  L i f t s  

5.2.6 Table 5.4 shows t h a t  about h a l f  our respondents stopped 
more than once a week on t h e i r  journey home from work. Although 
t h e  f i g u r e  was somewhat h igher  i n  the  second survey t h e r e  i s  no 
obvious reason f o r  t h i s  (a  seasona l i t y  e f f e c t  would tend t o  
operate i n  t h e  opposi te d i r e c t i o n ) .  

.......................................... 
L o f  Responses 

:----------------------------------------: 

: Survey 1 : Survey 2 : Survey 3 : 
: (Apr/May 83) : (Nov/Dec 83) : (Feb 84) : -----------------------:--------------.--------------:----------. 

: Rarely 25.7 29.2 31.7 : 
: A t  l e a s t  1 per month : 74.3 70.8 68.3 : 
: A t  l e a s t  1 per  week : 51.4 61.1 50.8 : 
: A t  l e a s t  3 per  week : 2.9 16.6 11.1 : 
: A t  l e a s t  5 per week : 0 8.3 6.3 : 
................................................................. 

Table 5.4 Frequency o f  Stopping O f f  On Way Home 

5.2.7 Although respondents were asked t o  mark on t h e i r  d a i l y  
r o u t e  map any stops made between t h e  o r i g i n  and d e s t i n a t i o n  o f  
t h e  journey they were n o t  s p e c i f i c a l l y  asked t o  g i v e  t h e  reasons 
f o r  these stops. However t h e  reasons were o f t e n  apparent from 
t h e  answers t o  t h e  quest ion "Did anyth ing other  than t r a f f i c  
cond i t ions  a f f e c t  your journey today?", and the  most f requent  
s t a t e d  reasons f o r  s topp ing  were: 

For p e t r o l  32% 
Shopping 27.6% 
V i s i t i n g  f r i e n d s / r e l a t i v e s  8.3% 
Doctors/dent is ts  v i s i t .  7.5% 
Soc ia l / rec rea t i ona l  reasons 3.2% 



5.2.8 Only in a very few instances did stopping for petrol or 
shopping involve a major change in route (less than 1% in each 
case) although in the case of shopping trips the change was 
usually related to a once-a-week visit to a large supermarket 
(usually Sainsburys in North Leeds). However the remaining 
reasons were often associated with a change in pre-planned route 
from that usually taken asillustrated in Table 5.5. 

....................................................... 
: % of drivers making each trip of route change who : 

quoted each reason for change --------------------:-----------------------------------------------------. 
: Reason : Survey : Of those stopping for stated reason L making : 

: No Change : Minor Route Change : Major Route Change : .----------:--------.-----------.--------------------:--------------------: 
: Petrol : 1 : 99.2 0.7 0.1 

2 : 99.6 : 0.3 0.1 
3 : 99.3 0.6 0.1 .----------:--------.-----------:--------------------:--------------------: 

: Shopping : 1 : 93.0 5.7 1.3 
2 : 95.1 3.2 1.7 
3 : 89.5 8.4 2.1 

:----------.--------:-----------.--------------------:--------------------: 
: Visiting : 1 : 39.8 23.1 37.1 
: Relatives: 2 : 37.7 17.3 45.0 

3 : 31.1 27.9 41 -0 
.----------:--------.-----------:--------------------:--------------------: 
: Doctor/ : 1 : 30.0 47.2 22.8 
: Dentist : 2 : 30.4 53.1 16.5 

3 : 40.9 39.0 20.1 .----------:--------.-----------:--------------------:--------------------: 
: Social : 1 : 50.9 32.0 17.1 
: Reasons : 2 : 45.9 25.8 28.3 

: 3 : 49.1 22.7 28.2 

Table 5.5 Planned Route Changes Caused by Stopping on Journey Home 

5.2.9 Only in 5 instances during the three surveys was a need 
to stop associated with an unplanned change of route, and in all 
cases this was occasioned by an urgent need for petrol. 
Interestingly 3 of the cases (one on each survey) were 
attributable to 1 respondent. 

c) Route Choice and Parking Place 

5.2.10 The general analysis of the panel interviews suggested 
that where an en route decision to change route occurred, the 
final decision on choice of route was made by the time of 
reaching Cordon 1 (The Inner Ring Road) (see Table 4.23). 
Respondents were asked to record their reasons for any en route 
decision to change route and the most popular was congestion on 
the original route. -. . 



5.2.11 Ea r l i e r  analysis has indicated tha t  changes i n  parking 
locat ion had l i t t l e  e f f ec t  on preplanned route choice but i t  
should be noted tha t  people not parking i n  t h e i r  usual place were 
more l i k e l y  than others t e  modify t h e i r  route a f t e r  se t t ing  o f f .  
Tables 5.5 and 5.6 ind icate t ha t  the major i ty o f  respondents 
parked i n  t h e i r  usual parking places during each o f  the three 
survey periods and tha t  when a parking place other than the usual 
one was used the most frequent reason f o r  t h i s  was tha t  the 
respondent was not  a t  the usual place o f  work. 

: Usual Parking Place : L o f  Respondents i n  Survey : 
1 2 3 .---------------------:---------:---------.---------. 

Yes : 92.9 : 91.3 : 91.8 : 
No 7.1 : 8.7 : 8.2 : 

Table 5.5 Parking Location by Survey 

................................................................ 
: Stated Reasons f o r  Not : X o f  Respondents Quoting the Reason : 
: Being i n  Usual Place : i n  Survey 

1 2 3 .------------------------:------------.------------.-----------. 
: Usual place f u l l  7.1 12.5 : 18.8 
: Not a t  usual place o f  : 

: work 21.4 : 25.0 : 43.8 
: Needed car during day : 14.3 : 18.8 : 12.5 : 
: Nearer t o  work 14.3 : 25.0 : 6.3 : 
: Car used by other 
: people i n  day 14.3 : 6.3 0 
: Cheaper parking 0 0 : 12.5 : 
: Other 28.6 : 12.5 6.3 

Table 5.6 Stated Reasons fo r  Var iat ion i n  Parking Place 

5.2.12 Detai led analysis o f  the responses shows tha t  i n  most 
cases a change i n  parking place was responsible f o r  a minor 
change i n  route a t  the s t a r t  o f  the journey, i.e. a d i f f e r e n t  
crosslng po in t  on Cordon 1 ( the Inner Ring Road) as shown i n  
Table 5.7. 



................................................................. 
: Usual Parking : O f  those - NOT i n  usual place X 

: Survey : Place : crossing Cordon 1 a t  a d i f f e ren t  : ._--------------. point  than usual 

: Yes : No : 
:--------:-------:-------:--------------------------------------. 
: 1 : 92.9 : 7.1 : 63.4 
: 2 : I : 8.7 : 52.1 
: 3 : 91.8: 8.2 : 71.3 

Table 5.7 Change i n  Crossing Point o f  Inner Ring Road 
Related t o  Parking Place 

5.2.13 Thls mlnor change i n  route was pa r t i cu la r l y  noticeable 
f o r  those leaving Leeds v ia  Sheepscar and the Meanwood Road/Scott 
H a l l  Road corr ldor  as there are three d i s t i n c t  entry po ln ts  t o  
the Sheepscar intersection, namely North Street, Love11 Park Road 
and Clay P i t  Lane. 

5.2.14 Table 5.8 shows tha t  being i n  a non-usual parking place 
was ra re ly  associated w i th  a major change i n  route. 

................................................................. 
: Usual Parking : O f  those NOT i n  usual place L - 

: Survey : Place : crossing Cordon 1 a t  a d i f f e ren t  : .---------------: point  than usual 

: Yes : No : 
:--------:-------:-------:--------------------------------------. 
: 1 : 92.9 : 7.1 : 3.4 
: 2 : 91.3 : 8.7 : 2.8 
: 3 : 91.8 : 8.2 : 2.1 

Table 5.8 Major Change i n  Route Related t o  Parking Place 

d) Route Choice and Time o f  Leaving Work 

5.2.15 Table 4.22 showed that,  during the period o f  the f i r s t  
and t h i r d  surveys a l a t e  or ear ly  departure from work was quoted 
as a main reason f o r  a planned change i n  route by 30.0% and 14.0% 
respectively o f  respondents t o  a l l  three surveys. 

5.2.16 An analysis o f  the ind iv idua l  responses i n  t h i s  sample 
o f  panel members shows tha t  there has been l i t t l e  var ia t ion  i n  
the time o f  s t a r t i n g  a homeward journey e i ther  between surveys or 
on ind iv idua l  days. Over 85% f in ished work w i t h in  + 10 minutes 
o f  the mean time i n  each o f  the three surveys wi th  t h 7  exception 
o f  Fridays. On Fridays over 35% o f  respondents f in ished work 
more than 25 minutes e a r l i e r  than other weekdays. 

5.2.17 The main reasons given fo r  varying worklng f i n i s h  times 
were, f o r  each o f  the three surveys: 

-. . 



i )  S o c i a l  o r  p e r s o n a l  b u s i n e s s  arrangements  43% 
52% 
47% 

i i )  Work commitments 

i i i )  Giving l i f t s  

(NB: Respondents were n o t  asked s p e c i f i c  q u e s t i o n s  as t o  why 
t h e y  v a r i e d  t h e  time a t  which t h e y  l e f t  work e x c e p t  i n  answer t o  
t h e  q u e s t i o n  "Did a n y t h i n g  o t h e r  t h a n  t r a f f i c  c o n d i t i o n s  a f f e c t  
your journey home today?" and " I f  s o ,  what?" w i t h  l e f t  "work 
e a r l y / l a t e  due t o  . . ." b e i n g  prompted a s  a  response. )  

5.2.18 A t  t h e  time o f  t h e  second survey  s e v e r a l  r esponden ts  
mentioned l e a v i n g  work e a r l y  o r  l a t e  i n  r e l a t i o n  t o  t r a f f i c  
conges t ion .  They were a l l  r e g u l a r  u s e r s  o f  t h e  A660 and l e f t  
work a t  a d i f f e r e n t  time t h e  day fo l lowing  a  journey when t r a f f i c  
conges t ion  was recorded  a s  'much worse t h a n  e x p e c t e d ' .  However 
t h e r e  was no i n d i c a t i o n  o f  a  r o u t e  change t o  a v o i d  t h e  conges ted  
p a r t s  o f  t h e  journey.  

5.2.19 Changes i n  d e p a r t u r e  time were n o t  u s u a l l y  a s s o c i a t e d  
wi th  any change i n  r o u t e .  The e x c e p t i o n s  t o  t h i s  a r e  when t h e  
journey home o c c u r r e d  o u t s i d e  t h e  normal range  o f  f i n i s h i n g  times 
when t h e  chosen r o u t e  was, when d i f f e r e n t  from normal,  s t a t e d  t o  
be  t h e  q u i c k e s t  a t  t h a t  time o f  day. 

Perce ived  T r a f f i c  Condi t ions  and The i r  E f f e c t  on Route 
Choice 

5.2.20 Although t h e  m a j o r i t y  o f  responden ts  t o  t h e  su rvey  
cons idered  t h a t  t r a f f i c  c o n d i t i o n s  were t h e  same a s ,  o r  b e t t e r  
t h a n ,  expec ted ,  t h e  avo idance  o f  conges t ion  was t h e  main r e a s o n  
given f o r  changes i n  r o u t e s ,  e i t h e r  planned o r  unplanned. 

5.2.21 I n  terms o f  a  p lanned change i n  r o u t e  t h i s  u s u l l y  
invo lved  a  major change f rom.  t h e  p r e v i o u s  d a y ' s  r o u t e ,  
p a r t i c u l a r l y  when a v o i d i n g  conges t ion  on t h e  A660 as a r e s u l t  o f  
t h e  i n t r o d u c t i o n  o f  t h e  bus  l a n e  ( s u r v e y s  2  and 3 )  (27% of a l l  
r o u t e  changes i n  su rvey  2 ,  16% i n  su rvey  3 ) .  A t  t h e  time o f  t h e  
second survey  many p a n e l  members, p a r t i c u l a r l y  t h o s e  who were 
r e g u l a r  u s e r s  o f  t h e  A660 appeared t o  be exper iment ing w i t h  
a l t e r n a t i v e  r o u t e s  i n  o r d e r  t o  avo id  t h e  e f f e c t s  o f  t h e  bus  l a n e .  
One respondent  however, who recorded  conges t ion  a s  f a r  worse t h a n  
expected and who a l s o  made s p e c i f i c  adverse  comments abou t  t h e  
bus  l a n e  t r i e d  a  r o u t e  v i a  Sheepscar  once,  r e t u r n e d  t o  t h e  A660 
and recorded a n  i m p r o v e d  journey t ime  w h i l s t  still s t a t i n g  
conges t ion  a s  b e i n g  worse t h a n  expected.  

.-. . 
5.2.22 The second and t h i r d  s u r v e y s  a l s o  showed a  marked 



increase in the incidence of admitted rat-running around the A660 
corridor, again the main reason given for these minor changes in 
route was the avoidance of congestion. 

5.2.23 Table 5.9 shows how respondents who regularly used the 
A660 between the two ring roads perceived traffic conditions on 
that road. 

: L of respondents who travelled regularly along the : 

A660 perceived traffic conditions 
: Survey :-------------------------------------------------------: 

: much : much 
: worse : worse : same : better : better : 

than expected 
:--------:-----------:----------'-----------.----------:----------: 

: 1 : 0.7 9.3 : 75.2 : 1.4 : 0.8 : 
: 2 : 3.7 : 15.5 : 70.5 : 9.2 : 1.1 : 
: 3 : 0.9 : 10.2 : 82.1 : 6.3 : 0.5 : 

Table 5.9 Perceived Traffic Conditions on Otley Road 

5.3 Analysis of Individual Responses 

5.3.1 Figure 5.1 illustrates the routes used by a randomly 
selected sample of 9 panel members (23.6% of those who responded 
to all three surveys) and shows: 

1) The number of routes used by respondents at the time of 
the first survey. 

ii) Daily route variation during the second survey. 

iii) The routes used on each of the three surveys. 

5.3.2 The figure again confirms that the main reason stated 
for any change in route, particularly between surveys is the 
avoidance of congestion, particularly that seen as resulting from 
the introduction of the bus lane on the A660. Several 
respondents stated that the tlme of travel was particularly 
important as to whether they used Otley Road or not preferring to 
use the more drect route outside peak hours. 

5.3.3 The figure also illustrates that some respondents 
increased their knowledge of the network during the course of the 
three surveys suggesting that the instability introduced as a 
result of the traffic management schemes caused drivers to look 
for alternative routes. 

5.4 Route Choice and Traffic Management Schemes 

5.4.1 The two traffic management schemes introduced into the 
study area during the period of the three panel surveys (the 
outbound A660 bus lane and the improvements to the Sheepscar 





















I n t e r s e c t i o n )  have had a  n o t i c e a b l e  e f f e c t  on r o u t e  cho i ce ,  
p a r t i c u l a r l y  over  time. 

5.4.2 Of r e g u l a r  u s e r s  o f  Ot ley Road a t  t h e  time o f  t h e  f i r s t  
survey ( i . e .  t h o s e  who t r a v e l l e d  between t h e  i n n e r  and o u t e r  r i n g  
roads  on a t  l e a s t  4  times du r ing  t h e  survey pe r i od )  less t h an  30% 
were still us ing  t h e  A660 r e g u l a r l y  by t h e  t ime o f  t h e  t h i r d  
survey.  

5.4.3 The pe r i od  between t h e  f i r s t  and second su rveys  ( b e f o r e  
any changes took  p l a c e  and . a f t e r  t h e  i n t r o d u c t i o n  of  t h e  f i r s t  
s t a g e  o f  t h e  bus  l a n e )  seems t o  have been t h e  pe r i od  of most 
i n s t a b i l i t y  wi th  many pane l  members t r y i n g  a l t e r n a t i v e  r o u t e s  
away from t h e  A660. P a r t i c u l a r l y  important  is t r a n s f e r  t o  t h e  
Meanwood Road c o r r i d o r  v i a  t h e  improved Sheepscar i n t e r s e c t i o n  
(63% of  t h e s e  r s g u l a r  u s e r s  who changed r o u t e )  and t hen  back t o  
t h e  F660 a long  Grove Lane o r  con t i nu ing  v i a  Pa rk s ide  o r  S tonega te  
t o  t h e  o u t e r  r i n g  road. A f u r t h e r  32% t r a n s f e r r e d ,  f o r  some o f  
t h e i r  journeys ,  t o  Burley Road. The remainder used minor r oads  
around t h e  Univers i ty /Headingley a r e a  t o  r e j o i n  t h e  A660 a long  
Clarendon Road, Hyde Park Road o r  North Lane. 

5.4.4 F igu r e  5.2 shows hew r e g u l a r  u s e r s  o f  t h e  A660 v a r i e d  
t h e i r  r o u t e  cho i ce  between surveys .  I n  nea r l y  a l l  c a s e s  (83%) 
any move away from t h e  A660 was s a i d  t o  be a s  a  result o f  
i n c r ea sed  conges t ion  on t h e  o r i g i n a l  r o u t e  o r  s p s c i f i c a l l y  t o  
avoid t h e  e f f e c t s  o f  t h e  bus l a n e .  

Survey 1  Survey 2  Survey 3 

Meanwood Road 
(7) 

Burley Road 
(30)  

Others  
( 8 )  

Meanwood Road 
(34)  

Burley Road 
(27)  

Others  
(10)  

F i g u r e  5.2 Ya r l a t i on  i n  Use o f  A660 Otley Road 

.-. . 



CHAPTER 6 

6. RESULTS OF THE STOP LINE SURVEY 

6.1 Introduct ion 

6.1.1 The stop l i n e  survey, which was conducted i n  ear ly  
December 1984 had three main aims: 

i )  t o  provide information on t r a v e l  w i t h i n  the study area 
fol lowing the completion o f  the A660 bus lane; 

i i )  t o  enable comparisons between the journey t o  work and 
the journey home t o  be made; 

i i i )  t o  t e s t  whether the panel used i n  the previous three 
surveys was a representative sample o f  d r i ve rs  as a 
whole. This was prompted by the analysis described i n  
Chapters 4 and 5 which indicated tha t  the panel members 
were less  l i k e l y  t o  use rat-runs, and were more regular 
i n  t h e i r  use o f  a chosen route than other surveys had 
suggested. 

6.1.2 The survey was carr ied out a t  the junctions i d e n t i f i e d  
i n  Figure 2.3 according t o  the techniques described i n  section 
2.3.5. The overa l l  response ra te  t o  the survey was 48% which was 
equivalent t o  an 11% sample o f  t o t a l  t r a f f i c  during the survey 
period. Table 6.1 shows the d i s t r i bu t i on  o f  returns during the 
survey periods. 

.............................................. 
: Date o f  Completion : ?A Returns 

: To Work : From Work : .----------------------.---------------------: 
: 3/12/84 (Mon) : 30.5 : 30.0 : 
: 4/12/84 (Tues) : 33.3 : 33.8 : 
: 5/12/84 (Wed) : 18.3 : 19.0 : 
: 6/12/84 (Thurs) : 16.0 : 15.2 : 
: 10/12/84 ( F r i )  : 1.9 : 2.0 : 

Table 6.1 Dai ly  D i s t r i bu t i on  o f  Questionnaire Responses By 
Day o f  Completion 

6.2 General Information 

6.2.1 Table 6.2 shows fo r  how long the respondents t o  the 
survey had been commuting through the study area. 



..................................... 
: Stop Line : 

: Time Travelling : L Respondents : .-----------------_--.---------------. 
: Under 6 months 14.4 
: 6 months to 1 year : 7.7 
: Over 1 year 77.9 

Table 6.2 Respondents Experience of Travelling Through Study 
Area - 

6.2.2 The table shows a much higher percentage of "new" users 
of the highway network than was apparent from the panel survey 
(see Table 4.11, indicating that the responses to the stop line 
survey covered a wider cross-section of drivers than did the 
panel and that the stop line survey was more likely to include 
drivers who were not as familiar with the highway network. 

6.2.3 Table 6.3, however, indicates that stop line respondents 
were more likely to claim to drive every day than panel members. 
The two surveys showed little difference in the frequency of 
giving lifts (Table 6.4) or in the number of times journeys were 
broken (Table 6.51, although Tables 6.4 and 6.5 show that 
respondents were more likely to give lifts on the journey to work 
and to stop off on the way home. 

................................................... 
?A Responses 

: Frequency of Driving : To Work : From Work : .---------------------------.---------.-----------: 
: Very rarely : 0.9 : 0.9 
: At least once per month : 99.1 : 99.1 
: At least once per week : 98.6 : 98.7 
: At least 2 times per week : 98.1 : 98.1 
: At least 5 times per week : 90.2 : 90.8 

Table 6.3 Claimed Frequency of Driving To and From Work 

: Frequency of Taking : 7; Responses 
Passengers : To Work : From Work : 

:---------------------------:---------:-----------: 

: Very rarely : 51.6 : 55.0 : 
: At least once per month : 48.4 : 44.9 : 

: At least once per week : 45.1 : 37.8 : 
: At least 2 times per week : 40.0 : 26.0 : 
: At least 5 times per week : 21.9 : 10.4 : 
................................................... 

Table 6.4 Claimed Frequency of Taking Passengers 



................................................... 
: Frequency of Stopping Off : X Respondents : 

in Journey : To Work : From Work : .---------------------------:---------.-----------. 
: Very rarely : 52.3 : 29.5 : 
: At least once per month : 47.6 : 70.5 : 
: At least once per week : 37.8 : 60.5 : 
: At least 2 times per week : 15.8 : 21.9 : 
: At least 5 times per week : 6.5 : 4.3 : 

Table 6.5 

6.2.4 Table 6.6 shows that although the majority of 
respondents chose their route before starting a journey to work 
or to home they were more likely subsequently to change route on 
the journey to work. When considering the journey from work the 
proportion who chose their route before starting was lower than 
that indicated by the panel survey. 

: Route Chosen Before Starting : ?A Total Responses : 
Journey : To Work : To Home : 

:------------------------------.---------:---------: 
Yes : 83.3 : 90.1 : 
No : 16.7 : 9.9 : 

Table 6.6 Route as Planned Before Starting Journey 

6.2.5 Table 6.7 shows how respondents saw traffic conditions 
during the period of the survey and indicates that over three 
quarters found conditions to be the same as normally expected. 
However there was a tendency for conditions on the journey to 
work to be regarded as worse than expected and for conditions on 
the journey home seen to be better than expected. There was a 
much higher degree of satisfaction with traffic condltlons from 
respondents to the stop line survey than the panel members. 

.......................................... 
: Expected Traffic : ?A Responses 
: Conditions : To Work : From Work : .------------------:---------.-----------: 
: Much worse 2.8 : 0.9 : 
: Worse : 13.5 : 6.1 
: Same : 74.4 : 82.1 
: Better 9.3 : 9.9 
: Much better : 0 : 0.9 

Table 6.7 Perceived Traffic Conditions 

6.3 Journey Times and Regularity 
.-. . 

6.3.1 The majority of responses covered journeys to work 



between 0751 and 0820 hours and arrive at work between 0831 and 
0850 with the majority of journeys taking between 16 and 35 
minutes (Figure 6.1 ) . 
6.3.1 For the homeward journey the peak time of leaving work 
is between 1651 to 1700 although the remainder of departure times 
are more evenly distributed than the journey to work. Journey 
times here are quicker than those to work and the time of 
arriving home is much less peaked than that for arrival at work 
(Figure 6.2). 

~. 

6.3.3 ~ n i l ~ s i s  of the panel survey data indcated that members 
were much more regular in the time they left work than other 
survey results would suggest. Consequently respondents to the 
stop line survey were specifically asked how often they arrived 
at and left work within 5 minutes of that day's time. The 
results are summarised in Table 6.8 which shows that under half 
the respondents left or arrived at work within 5 minutes of the 
same time on 5 or more days a week. Furthermore, respondents 
were less regular in the time at which they left work. 

................................................... 
: Arrive/Depart within 5 : 76 Total Responses : 
: minutes of Today's time : To Work : From Work : 
.---------------------------:---------:-----------: 

: Very rarely 2.8 : 10.9 : 
: At least once per month : 97.1 : 89.0 : 
: At least once per week : 94.3 : 86.2 : 
: At least 2 times per week : 88.6 : 78.7 : 
: At least 5 times per week : 38.4 : 22.7 : 

Table 6.8 Regularity of Arriving At and Leaving Work 

6.4 The Journey to Work 

6.4.1 Figure 6.3 illustrates how respondents to the stop line 
survey crossed the six cordons within the study area or their 
journey to work. 

6.4.2 Table 6.9 shows that over half of respondents were using 
the route which they considered to be the easiest or quickest 
route between their home and work with a further 19% claiming 
that the route was the one they usually used. The relationship 
between respondents perception of which is the quickest route and 
the quickest route producing an assignment model will be explored 
in Chapter 8. 



FIGURE 6.1 STOP LINE S U R V E Y  - JOURNEY TO WORK 
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FIGURE 6.2 STOP LINE SURVEY -JOURNEY FROM WORK 





........................................ 
: Main Reason fo r  Choice : % Responses : 
.___-~~~~~~~~~~~~~~~-----.-------------. 

: Easiest/Quickest 57.3 
: Usual route 19.4 
: Special circumstances : 0.5 
: Avoid congestion 9.0 
: Avoid bus lane 2.8 
: Roadworks 0.9 
: Other 10.0 

Table 6.9 Stated Main Reasons fo r  Choice o f  Route t o  Work 

6.4.3 Table 6.6 has previously shown tha t  over 80% of 
respondents claimed t o  have chosen the route they t rave l l ed  on 
before leaving home. O f  those who d id  change route en route most 
(60%) had made t h e i r  f i n a l  decislon before reaching cordon 5 as 
shown i n  Table 6.10 and the main reason given fo r  any change was 
avoiding t r a f f i c  congestion as shown i n  Table 6.11. I n  f ac t  a l l  
the reasons given fo r  a route change r e l a t e  i n  some way t o  
t r a f f i c  congestion (see also para. 6.4.5). 

................................................. 
: Cordon by Which : Cumulative 7; o f  Respondents : 
: F i n a l  Choice o f  : Who Decided Route A f te r  : 
: Route Made : Leaving Home .-----------------.-----------------------------: 

6 8 
5 60 
4 88 
3 100 

Table 6.10 Cordon by Which F i n a l  Choice o f  Route Made 
7 Inbound) 

: Reason Stated : % Respondents Who Changed Route : 
.---------------------:---------------------------------: 
: T r a f f i c  Congestion : 45.2 
: Easiest Route 25.8 
: Bus Lane 3.2 
: Long T r a f f i c  Queues : 25.8 
......................................................... 

Table 6.11 Stated Reasons for Change o f  Route (Inbound) 

6.4.4 Table 6.12 shows tha t  54% o f  the survey respondents said 
t ha t  they used exact ly the same route 5 or more times a week, yet  
64% o f  survey respondents sa id  tha t  they varied t h e i r  route as 
shown i n  Table 6.13 which also gives the main reasons f o r  
var ia t ion  i n  route. Again the avoidance o f  congestion i s  the 
main reason. -. . 



........................................... 
Stated Frequency : 7; Responses : .----------------------------:-------------. 

: Very rarely 4.2 
: At least once per month : 95.9 
: At least once per week 93.6 
: At least 2 times per week : 90.3 
: At least 5 times per week : 54.0 

Table 6.12 . Frequency of Use of Same Route for Journey to 
Work - 

:RauteEver: 01 10 . . . . If Yes, Reasas Stated (% Yes) 
: Varied : Respases : : Perscnal : : Social, : Avoid : Different : Avoid : 

: : Busires : Lifts : Recreational : Gmptirn : Car Park : Bus Lane : Wler 

Table 6.13 Frequency and Stated Reasons for Variation in 
Journey to Work 

6.4.5 As shown in Table 6.7 over 80% of respondents considered 
traffic conditions on the journey to work to be the same as or 
better than expected and very few respondents (less than 20%) 
considered any factors other than traffic conditions having an 
influence on their journey - see Table 6.14. 

: Factors Other Than : : If "Yes" stated reasons (% YES) 
: Congestion Affecting : : Left Home : 

Journey : : Early : Late : Roadworks : Shopping : Other : .-----------------------: :-------:------:-----------:----------:-------: 

YES 17.8 : : 36.1 : 11.1 : 11.1 : 13.9 : 27.8: 
NO 82.2 . . . . 

......................................................................... 

Table 6.14 Factors Other Than Traffic Congestion Influencing 
Journey 

6.4.6 At the end of their journey to work over 94% of 
respondents parked in their usual parking place. For those not 
in their usual parking place three quarters were worklng 
elsewhere in the city centre on that day. 

6.5 The Journey Home From Work 

6.5.1 In addition to presenting the results of the stop line 
survey in this section some general comparisons will be made 
between these results and those of the panel survey reported in 
Chapters 4 and 5. -. . 



6.5.2 Figure 6.4 illustrates how respondents crossed the six 
cordons within the study area on their journey home and when 
compared with Figure 6.3 shows a much greater incidence of the 
use of minor roads on the homeward journey particularly at 
cordons 2, 3 and 4. We note that, when compared with the panel 
survey, the stop line survey sample shows a greater use of the 
A660. Figure 6.4 shows that the least used section of the A660 
after crossing the inner ring road is in Headingley itself (i.e. 
at cordon 3) and respondents to this survey would appear to be 
trying to avoid congestion in this area rather than the outbound 
bus lane (between cordons 1 and 2). 

6.5.3 Table 6.15 shows that almost half the respondents were 
using the route which they considered to be the easlest or 
quickest between their work place and home, a lower proportion 
than identified in the journey to work. A further 23% stated 
that it was their usual route. 

: Reasons for Choice of Route : L Responses : 
:-----------------------------:-------------: 

Easiest/Quickest 44.4 
Usual 23.7 
Avoid Congestion 12.6 
Avoid Bus Lane 1.4 
Other 17.9 

............................................. 

Table 6.15 Stated Reasons for Choice of Route Home 

6.5.4 Table 6.6 has previously indicated that just over 90% of 
respondents claimed to have chosen their route before leaving 
thelr parking place - a smaller proportion than in the panel 
survey (see Table 4.10). Of those who did change their route 
after setting off, most (70%) had made the change by the tlme 
they reached cordon 2 (Table 6.16) and the maln reason given for 
change was avoiding traffic congestion (Table 6.17). Giving 
lifts and personal business purposes were also important stated 
reasons for any unplanned change of route. 

: Cordon by Which Final : Cumulative 76 of Respondents : 
: Choice of Route Made : Who Decided on Route After : 

: Leaving Parking Place : .-----------------------.-----------------------------: 
1 40% 
2 70% 
4 90% 
5 100% 

....................................................... 

Table 6.16 Cordon by Which Final Choice of Route Was Made 





........................................... 
: Reasons Stated For : ?A Respondents Who : 
: Change o f  Route : Changed Route : 
:---------------------:-------------------: 

: Easiest/Quickest : 22.2 
: Giving L i f t s  16.7 
: Personal Business : 11.1 
: Avoiding Bus Lane : 5.6 
: Avoiding Congestion : 33.3 
: Long T r a f f i c  Queues : 11.1 
........................................... 

Table 6.17 Stated Reasons fo r  En Route Change o f  Route 

6.5.5 Table 6.18 shows tha t  only 37% o f  respondents said they 
used the same route home every day o f  the week, much less than 
fo r  the journey t o  work and a s ign i f i can t  reduction on the 
regu la r i t y  claimed by the panel survey (see Table 4.5) .  The main 
reason given (Table 6.19) f o r  varying a route was the avoidance 
o f  congestion although personal business reasons were also 
important. 

........................................... 
Stated Frequency : Responses : 

:---------------------------'--------------a 

: Very Rarely 6.1 
: A t  l eas t  once per month : 93.9 
: A t  l eas t  once per week : 93.4 : 
: A t  l eas t  2 time per week : 85.4 
: A t  l eas t  5 times per week : 36.6 

Table 6.18 Frequency o f  Use o f  Same Route Home 

-------- 
: Rarte: I f  YES, Reascns Stated CA Yes) 
: Ever : 01 

10 : Perscnal : : k a l /  : Avoid : Easiest : Avold : 
: Varied : Respcnsff : &sim : Li f ts  : Recreation : -ion : Raute : 8us Lane : Wler : 
:--:--:---:--z---: -: -----.--- :-. 
: Yes : 66.0 : 14.4 : 9.4 : 7.9 : 29.5 : 15.5 : 15.2 : 8.1: 
: kb : 34.0 : 

Table 6.19 Frequency of, and Stated Reasons for, Var ia t ion i n  
Journey Time 

6.5.6 As shown i n  Table 6.7  over 90% o f  respondents considered 
t r a f f i c  condit ions on the journey t o  work t o  be the same as o r  
bet ter  than expected and only 15% o f  respondents considered 
anything other than t r a f f i c  condit ions af fected t h e i r  journey. 
The main factors other than t r a f f i c  condit ions were leaving work 
ear ly  or late,  shopping and personal business. 



6 .6  A Comparison Between t h e  Journey To and From Work 

6.6.1 The a n a l y s i s  i n  p r e v i o u s  s e c t i o n s  h a s  h i g h l i g h t e d  
s e v e r a l  d i f f e r e n c e s  between t h e  journey t o  and from work. 
F i r s t l y  responden ts  were less r e g u l a r  i n  t h e i r  u s e  o f  a 
p a r t i c u l a r  r o u t e  b u t  were less l i k e l y  t o  vary a r o u t e  a f t e r  
s t a r t i n g  t h e i r  journey on t h e  way home. Respondents were a l s o  
more l i k e l y  t o  s t o p  on t h e  journey home t h a n  on t h e  way t o  work. 
However t h e  main aim o f  t h i s  s e c t i o n  is t o  de te rmine  whether o r  
n o t  r esponden ts  a c t u a l l y  used d i f f e r e n t  r o u t e s  on t h e  journey t o  
and from work. 

6 .6 .2  Table  6.20 shows t h e  v a r i a t i o n  i n  r o u t e s  used by 
i n d i v i d u a l  su rvey  s i t e  and f o r  t h e  t o t a l  su rvey  and shows t h a t  
o v e r a l l  more peop le  used a d i f f e r e n t  r o u t e  home t h a n  used an 
e x a c t  r e v e r s e  o f  t h e i r  journey t o  work (exc lud ing  changes  caused 
by one way r o a d s  w i t h i n  t h e  c i t y  c e n t r e ) .  

........................................................... 
L T o t a l  Responses 

.-------------.-----------.----------:----------.---------: 
: E x a c t l y  t h e  : 
: same r o u t e  : 

....................... : used over  : 
: Survey Loca t ion  : t h e  whole : D i f f e r e n t  : Major : Minor : Missing : 
: (morning journey)  : journey : Route : Change * : Change * : Data : 
:----------------------:-------------:-----------:----------:----------:---------: 

: Otley  Road 49.3  : 43.2 : 18.5 : 24.7 : 7.5  : 
: Morris  Lane 33.3 : 63.3 : 50.0 : 13.3 : 3 .4  : 
: Queenswood Dr ive  17.9 : 64.2 : 46.3  : 17.9 : 17.9 : 
: Grove Ln/Meanwood Rd : 50.0 : 37.9 : 13.6 : 24.3 : 12.1 : 
:----------------------:-------------:-----------:----------:----------:---------: 

T O T A L  41.6 : 48.1 : 26.3 : 21.8 : 10.3 : 

* Major change : c r o s s i n g  2 o r  more cordons  a t  a d i f f e r e n t  
p o i n t  t h a n  normal. 

Minor change : c r o s s i n g  less t h a n  2 cordons  a t  a d i f f e r e n t  
p o i n t  t h a n  normal. 

Table 6.20 D i f f e r e n c e s  i n  Routes Used To and From Work 

6 . 6 . 3  The t a b l e  shows t h a t  t h e  most obvious  changes  i n  r o u t e  
occur red  th rough  t h e  two "minor" su rvey  sites - on Morr is  Lane 
and Queenswood Dr ive  - which a r e  i n  e f f e c t  major "rat runs"  
through t h e  s u r v e y  a r e a .  O f  t h e  major r o u t e s ,  t h o s e  u s i n g  O t l e y  
road  were more l i k e l y  t o  u s e  a d i f f e r e n t  r o u t e  on t h e  way home, 
a l though  t h i s  o f t e n  i n v o l v e d  o n l y  a mlnor change i n  r o u t e  i n  
o r d e r  (we surmise )  t o  a v o i d  t h e  bus  l a n e  o r  c o n g e s t i o n  i n  
Headingley. 

6 . 6 . 4  The e x t e n t  o f  t h e  v a r i a t i o n  i n  r o u t e  is a l s o  i l l u s t r a t e d  
i n  F i g u r e  6 . 5  which i l l u s t r a t e s  t h e  r o u t e s  used t o  and from work 
by a sample o f  responden ts .  



6.7 Summary 

6.7.1 The resu l t s  o f  the stop l i n e  survey have shown tha t  
respondents were much more regular, both i n  terms o f  the t iming 
o f  t h e i r  journeys and the frequency o f  use o f  route, on the 
journey t o  work than from work. Respondents were also more 
l i k e l y  t o  break t h e i r  journey on the way home than t o  work. 

6.7.2 The survey resu l ts  showed tha t  the major l ty  o f  
respondents who completed both ha l f s  o f  the survey used a 
d i f f e ren t  route on the way home than tha t  used t o  work. 

6.7.3 The stop l i n e  survey confirmed tha t  the members o f  the 
panel survey were more se t t l ed  both i n  t h e i r  choice o f  route and 
the frequency w l th  which they used the same route than a wider 
sample obtained from the stop l i n e  survey. Furthermore panel 
members admltted t o  less  use r a t  runs than d id  respondents t o  the 
stop l i n e  survey. 



CHAPTER 7 

7. CRITICAL ASSESSMENT OF THE SURVEY TECHNIQUES 

7.1.1 Two d i s t i n c t  survey techniques were used t o  co l l ec t  the 
data analysed i n  the previous chapters. These were the panel 
survey and the stop l i n e  survey. Both r e l i e d  on respondents 
completing deta i led questionnaires re la t i ng  t o  journeys they had 
j us t  made, and re turn ing the completed forms v ia  freepost. 

7.1.2 One o f  the main reasons why the survey technique was 
changed fo r  the f i n a l  data co l lec t ion  exercise was due t o  
suspicions, confirmed i n  the main by l a t e r  analysis, tha t  the 
panel was not representative o f  dr ivers  as a whole. Panel 
respondents were, i n  general, more regular i n  t h e i r  choice o f  
routes, had been d r i v i ng  f o r  longer and were less l i k e l y  t o  use 
rat-runs than the population as a whole. 

7.1.3 Although the stop- l ine technique provided a more 
representative sample o f  d r i ve rs  one o f  the main object ives o f  
the panel survey was t o  provide a comparative sample over a 
lengthy time span. It seems l i k e l y  tha t  i t  i s  the requirement t o  
take par t  i n  a repeated study tha t  biases the sample and so i t  i s  
doubtful whether use o f  a sample derived from the e lec to ra l  
reg is ter  or even from fol lowing up the stop l i n e  survey sample, 
would resu l t  i n  a much be t te r  select ion o f  respondents. 

7.1.4 A fur ther  d i f f i c u l t y  experienced wi th  the panel survey 
was the f a l l i n g  response r a t e  i n  the second and t h i r d  surveys 
compared wi th  the i n i t i a l  survey, despite increased cash pr izes 
being offered. Two possible explanations can be put forward: 
f i r s t l y  the ove ra l l  time span o f  the survey was too long ( A p r i l  
1983 - February 1984) and respondents had l o s t  i n te res t  and 
secondly the f i n a l  survey ( i n  February '84) was car r ied  out too 
soon a f t e r  the second survey ( i n  December 1983) thus over t ry ing 
the patience and goodwil l  o f  those w i l l i n g  t o  par t ic ipate.  

7.1.5 Further evidence o f  t h i s  s t ra in  o f  good w i l l  i s  
evidenced by the d i f f i c u l t i e s  experienced i n  the l a t e r  pa r t  o f  
the pro ject  i n  t r y i n g  t o  arrange fol low up personal interviews 
w i th  people who had responded t o  a l l  three panel surveys. Only 
two interviews were possible a f t e r  approaching 15 o f  the 38 
respondents e l i g i b l e .  The main reasons given fo r  not 
par t i c ipa t ing  were e i ther  lack o f  time or lack o f  i n te res t  i n  
fur ther  survey work. 

7.1.6 Even amongst those respondents who answered the f i n a l  
panel surveys evidence o f  a lack o f  in te res t  i s  shown i n  the 
answers t o  questions. Many o f  the responses gave the  impression 
o f  regu la r i t y  not evidenced i n  a reg i s t ra t i on  p la te  survey 
conducted fo r  a d i f f e r e n t  purpose and also the l a t e r  stop l i n e  
survey. 

7.1.7 Although the .stop l i n e  survey gave a be t te r  cross 
section o f  the population as a whole, a bet ter  sample could 



possibly have been achieved by surveying at more stop lines and 
issuing more forms, both problems of resources. 

7.1.8 Both surveys rely on the accuracy, and honesty, of 
respondents in answering the questionnaire and, more importantly 
in completing the map showing the chosen route. In this context 
we note that both surveys have shown a lesser degree of rat 
running than evidenced in a survey of registration plate matching 
in the same area. 



CHAPTER 8 

8. A COMPARISON OF DRIVERS ACTUAL CHOICE OF ROUTE WITH THAT 
PREDICTED BY AN ASSESSMENT MODEL 

8.1 Introduction 

8.1.1 One of the aims of the project was to compare the routes 
used by drivers with those predicted by current assignment models 
with a secondary aim of providing information for use in further 
research into the development ofmodels of raute choice. These 
would perhaps incorporate the different elements of generalised 
cost used in the determination of route choice including the 
weighting to be given to time spent in queues, to incorporate the 
effects of uncertainty with respect to delay and to reproduce the 
dynamic process by which changes in queues influence route choice 
during the actual journey. 

8.1.2 In order to achieve this it was initially proposed to 
set up several assignment models operating at different levels of 
network definition (e.9. the TRADVV and SATURN suites (1, 2) and 
compare the routes predicted by these models with those observed. 

8.1.3 However several difficulties were experienced during the 
course of the project. Firstly problems were encountered in 
coding a suitable network for use with the SATURN model and 
secondly the results of the panel survey indicated a bias towards 
regularity and use of major routes. Consequently substantial 
resources were put into developing and collecting stop line 
survey data at the expense of developing a SATURN network. Time 
resources eventually prevented any more than comparing the 
inbound routes recorded by respondents to the stop line survey 
with those predicted by a standard equilibrium assignment model. 

8.1.4 A network was therefore developed for the study area 
based on a SATURN buffer network* used within the Institute for 
Transport Studies with updated information provided by WYMCC on 
capacities and link speeds, particularly in the light of relevant 
traffic management schemes introduced (i.e. the A660 bus lane, 
the A65 Kirkstall Road bus lane - which came into operation 
following the final panel survey but before the stop line survey 
in late 1984, and the improvements made to the Sheepscar 
intersection). The network is illustrated in Figure 8.1. 

8.1.5 Analysis of the results of the inbound journeys recorded 
by the stop line survey showed that the most frequently given 
reason for the choice of route was that it was the quickest 
between the respondents origin and destination (see Table 7). 
Therefore the observed routes were compared with those produced 
by minimum time trees for the specified origins and destinations 
(4). 

................................................................. 
* NB: The SATURN buffer network is link based not junction based 

like the full SATURN network. 





8.1.6 Comparisons between observed and predicted routes have 
been made at two levels: 

1) Total number of journeys through each of the stop line 
sites. 

2) For randomly selected individual responses. 

8.2 Overall Comparison of Predicted and Observed Routes 

8.2.1 In order to compare the overall ability of the model to 
represent the routes chosen by respondents to the stop line 
survey minimum time trees were initially plotted from all 
identifiable journey origins to each stop line survey site and 
secondly from each survey site to all identifiable journey 
destinations. The results observed to the Meanwood Road site are 
described below. Other results are illustrated in Appendix 9. 

8.2.2 Figures 8.2 illustrates the differences between 
predicted and observed routes to the Meanwood Road/Grove Lane 
survey site and shows that the model would seem to have over 
assigned traffic to the section of the A660 between the outer 
ring road and Shaw Lane and between the outer ring road and 
Parkside at the expense of Weetwood Lane and the outer ring road 
between the A660 and Weetwood Lane. Respondents using these 
routes are travelling in general from North West to South East 
and may use Weetwood Lane in preference to the main road to avoid 
congestion caused by an inbound morning peak hour bus lane on 
this stretch of the A660 and also delay at the A660/Shaw Lane 
traffic signals. Several roads were used by respondents which 
were not included in the network, the most important of which is 
Glenn Road, between the A660 and Weetwood Lane which was used by 
nearly 10% of the total respondents at this site. 

8.2.3 Trips from the Morris Lane survey site have been quite 
accurately represented by the model with the exception of the use 
of minor roads (many of them not runs) some of which were not 
coded into the model network. A further discrepancy is the use 
of Kirkstall Lane and the A660 through Headingley by two 
respondents. This route was not indicated in the minimum time 
trees (Figure 8.3). 

8.2.4 In summary, therefore, the assignment model used to 
compare actual and predicted routes to and from the stop lines 
has represented the overall picture at each stop line survey 
sites in the majority of cases, particularly for journeys from 
the stop line sites to the cty centre for which the number of 
available routes is limited. Although some discrepancies may be 
due to the fact that the comparison has been made based on 
minimum time trees produced from one specific iteration of the 
model (another iteration may have included them) many differences 
are due to rat running taking place in certain parts of the study 
area and thus notbeing adequately represented in the model 
network. .-. .. 







8.3 A Comparison Between Observed and Predicted Routes for a 
Sample of Individual Responses 

8.3.1 In order to assess how accurately the model represented 
individual trips from a specified origin to a specified 
destination, without imposing the intermediate constraint of 
passing through the stop line survey sites, a random sample of 38 
responses were selected (roughly 1 in 5 replies to each 
individual survey site) and minimum cost trees were produced for 
each origin destination pair identified from the respondents' 
maps of their journey to work. (Note that respondents with an 
intermediate- destination were excluded from the sample. ) 

8.3.2 Table 8.1 gives the reasons behind the respondents' 
choice of route, where the route was chosen, how often the 
identical route was used and reasons given for variation from 
this route. Thetable shows that exactly 50% of respondents gave 
as their main reason for choosing that route that it was the 
quickest and a further 26% stated that the route they chose 
avoided congestion, possibly implying that this was the quickest 
route available. The majority of respondents claimed to have 
chosen their route before leaving home and to use it each day. 
Where variation did occur from the choice of route it was 
apparently mainly in order to avoid congestion. 

8.3.3 Figure 8.4 shows a comparison of the observed and 
predicted routes for the journeys identified in the sample of 
respondents listed in Table 8.1. Only 11 out of the 38 cases 
(29%)  of the two routes coincided exactly and even amongst those 
19 respondents claiming to be seeking the quickest route only 7 
(37%) coincided exactly with that identified as a minimum cost 
route by the model. In many cases, e.g. responses 67 and 71, the 
differences were marked. 

8.3.4 In only 1 instance did routes chosen "to avoid 
congestion" coincide with minimum cost routes. In many cases 
this was due to the model allocating routes along the A660 (e.g. 
responses 37, 52, 85 and 87) whereas respondents in general 
avoided using this road, particularly in Headingley and where the 
road is affected by the lnbound morning peak hour bus lane. 

8.3.5 Several explanations can be put forward as to why the 
model inadequately represents observed trips: 

1)  Incomplete networks - the results of the stop line survey 
indicated some frequently used rat runs which were not 
included in the original network. 

2) Wrongly coded networks - this may be particularly relevant 
in the case of Weetwood Lane which is the source of many 
discrepancies. 

3) The absence of junction representation in a complex urban 
network may have influenced the results. 
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2 .  m .  rn > O  r > 0 0 (Uo >.O .d a, 2 Ud L 0 

: ~ : $ W X ~ . ~ ~ = : : ~ U : ~ : - < : ~ : U : ~ S U : ~  : :40: u : a m : o a : u z  : 
.-:-:--:-: -.-.-: *-. ---. --: -.--.-.--.-.--.-. :-:-. 

: 3 :  . * :  . * :  . * :  
: 6 :  . X :  

. *  : . * :  * :  
: 22: * :  . * :  . * :  . * : 
: 37 : . * :  . * :  . * :  
: 52 : . * :  . K :  . * :  * :  
: 57 : . * :  . * :  . * :  
: 59: * :  * :  . * :  . * :  . * :  
: 67 : . * :  . X :  . * :  
: 71 : . * :  . ++: . + :  
: 85 : . Y :  . * :  . Y :  : :  
: 87 : . X :  . X :  . x :  
: 122 : . * :  . * :  . * :  
: 133 : . * :  . Y :  . * :  
:138:  * :  * :  . X :  . X :  + :  
:165:  * :  * :  . Y :  . * :  * :  
:I&: * :  * :  . + :  . * : 
: 192 : . X :  . Y :  . * :  
: 198 : * : . X :  K :  . X :  . X :  Y :  

: 209 : . * :  . * :  . * :  . * :  . * :  
: 228 : . Y :  . X :  

. * :  
: 236 : * : . X :  . X :  

. * : 

: 249 : . * :  . X :  
. * :  

: 258 : . Y :  
. * :  . * :  * :  

:263:  * :  * :  . Y :  . X :  
. * :  

: 243 : . * :  . * :  . * :  * :  
: 297 : . X :  . + :  . * :  * :  
: m :  . * :  . * :  . * : 
: m :  . * :  . * :  . * :  * :  : :  
: 329 : . + :  . * :  . * :  
:%:  . Y :  . * :  . * :  
: 349 : . * :  * :  . * :  . * : 
: m :  * :  * :  . * :  . * :  . * :  
: 387 : . * :  . * :  . * :  . * :  * :  
:m :  . * :  . * :  . * : 

: 410 : . X :  
. * :  . * :  * :  

:421:  * :  * :  . + :  . x :  
: 433 : * : . * :  . * :  . * : 
--- -------- ------ - 
T&le 8.1 l?easxs for and Regularity o f  Choice o f  Rarte for a 

SEnple of  S t q  Line Respcndents 

.-. . 



FIGURE 8.4 COMPARISON OF A SAMPLE OF OBSERVED AND PREDICTED ROUTES 
- 



















4) The use of a standard generalised time almost certainly 
oversimplifies the situation. 

5 )  The comparisons are based on a single iteration of the model 
and it may be that in previous or subsequent iterations a 
better match between predicted and observed routes occurred. 

8.4 Summary 

8.4.1 The analysis of predicted and observed routes indicates 
that, when the model is artifjcially constrained through the 
survey sites a good match between the two sets of routes is 
obtained. However the model was less successful in predicting 
individual journeys particularly when the route was chosen 'to 
avoid congestion'. 



CHAPTER 9 

9. SUMMARY AN0 SUGGESTIONS FOR FURTHER RESEARCH 

9.1 Summary 

9.1.1 I n  order t o  determine both theroutes used by dr ivers  i n  
the chosen sector o f  Leeds and the response t o  two major t r a f f i c  
management schemes i n  the area, data was co l lec ted on the choice 
o f  route a t  four times over a period o f  18 months using two main 
techniques - a panel survey and a stop  line^ survey - invo lv ing 
pre paid questionnaires. Table 2.1 shows tha t  the sample route 
i n  the panel survey f e l l  from 85.5% a t  the time o f  the f i r s t  
survey t o  69.2% i n  the t h i r d  (despite an increase i n  the cash 
p r i ze  draw). A response r a t e  o f  48% was achieved w i th  the stop 
l i n e  survey (Table 2.3). The data obtained from these surveys 
was supplemented by t r a f f i c  survey data supplied by WYMCC. This 
included automatic t r a f f i c  counts on two screenlines, junct ion 
t iming movement surveys and journey time surveys. 

9.1.2 The surveys were conducted i n  a period o f  ove ra l l  
t r a f f i c  growth between 1982 and 1984 (AM Peak hour + 4L, PM Peak 
hour + 7%, 16 hours + 4%) although there has been a 
red i s t r i bu t i on  o f  t r a f f i c  w i t h i n  the study area, pa r t i cu la r l y  
during the evening peak. Flows on the A660 have decreased and 
t r a f f i c  volumes through the Sheepscar interchange have increased 
s ign i f i can t l y  (+ 13%). The resu l t s  o f  the panel survey re in fo rce  
the theory o f  a red i s t r i bu t i on  o f  t r a f f i c  away from the A660 
fol lowing the in t roduct ion o f  the peak-hour bus lane. 

9.1.3 The main reasons given by respondents t o  both the panel 
and stop l l n e  surveys fo r  t h e i r  cholce o f  route were t o  minimise 
journey time and t o  avold congestion. Table 4.21 shows tha t  over 
80% o f  those members who responded t o  a l l  three panel surveys 
used the same route on a t  l eas t  5 days out o f  the 6 surveyed and 
where changes o f  route occurred they were usually planned before 
leaving work. 

9.1.4 When changes were made en-route the main reason quoted 
i n  over 90% o f  cases was t o  avoid congestion. The main reasons 
stated f o r  planned changes i n  route from tha t  normally used were 
g iv ing l i f t s ,  personal business and time o f  leaving work (see 
Table 4.22). However, again the main reason quoted fo r  route 
change was the avoidance o f  congestion, wi th  par t i cu la r  reference 
being made t o  the bus lane on the A660. The importance o f  
congestion, and more i n te res t i ng l y  the desire t o  keep moving on a 
journey especial ly t o  work, was reinforced during the in-depth 
interviews. 

9.1.5 The resu l t s  o f  the panel survey showed tha t  there has 
been a s i gn i f i can t  response t o  the introduction o f  the two 
t r a f f i c  management schemes i n  t h i s  sector. O f  regular users o f  
the A660 a t  the time o f  the f i r s t  survey less than 30% were s t i l l  
doing so, by the  time of-the t h i rd ,  w l t h  a per iod o f  i n s t a b i l i t y  
belng apparent during the second survey (see Figure 5.2). 



Particularly important is transfer to the Meanwood Road via the 
improved Sheepscar intersection, either for the whole of the 
journey or returning to the A660 after the end of the bus lane. 

9.1.6 The stop line survey enabled a comparison of the journey 
to and from work to be made and showed that in general more 
respondents used a different route home than an exact reverse of 
the journey to work (Table 6.20). The survey also showed that 
respondents were less regular in their use of a specific route 
home, were less likely to vary their route after starting out for 
home, but were more likely to stop off. 

9.1.7 An analysis of the observed routes with those predicted 

by an assignment model showed that if the model was artificially 
constrained through the survey sites a reasonable match was 
obtained, but when comparing individual trips less than 29% of 
observed routes compared exactly with those predicted. This was 
particularly noticeable where respondents claimed to choose a 
route to avoid congestion. 

9.2 Suggestions for Further Research 

i) Investigations into survey techniques to determine the 
reasons for the decline in response rates to repeated 
surveys and methods of maintaining the motivation of 
panel members. 

ii) Investigations into the value of time incorporated into 
assignment models particularly related to the problems 
of congestion and the importance attached to keeping 
moving. 

iii) An investigation of the performance of more advanced 
assignment models with regard to comparisons with 
observed trips. 

iv) Detailed investigations of drivers attitudes to 
congestion and at that level it becomes such a problem 
that a change of route is considered. 

V) Investigations into the extent to which drivers will 
reduce their journey time even if it involes a much 
longer journey than the most direct between the origin 
and destination. 

Appendices are in Volume Two. 
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INSTITUTE FOR TRANSPORT STUBlES 
THE UNIVERSITY OF LEEDS 
LEEDS LS2 9JT Tel: (05321 431751 ext 7215 

Telex: 557939 

Director and Profassor of Trsnsport Ecanomics: K .  M. Gwilliam 

Professor of Transport Engineering: A. D. M a y  

3 0 t h  March 1983 

Dear & A 1 &  &A3&, 

The I n s t i t u t e  f o r  T r a n s p o r t  S t u d i e s i s  c u r r e n t l y  
~~ ~ 

i n v e s t i g a t i n g  c o n g e s t i o n  o c c u r r i n g  d u r i n g  t h e  e v e n i n g  rush-hour  
i n  North-West Leeds. I n  o r d e r  t o  complement  o u r  own 
o b s e r v a t i o n s , w e  wou ld  l i k e  t o  c o n d u c t a  s u r v e y  o f  s o m e  o f  y o u r  

.- ~-~ ~ f ~ i r m ' s  employees  who u s u a l l y  d r i v e  home t h r o u g h  - t h a t  p a r t  ~ 

. ~ .  . 
Leeds.  They would be a s k e d  t o  comp 

.~ - ~ -- 

nna 
- ~~ 

own t ime .  
- * 

~~ ~,f ~ ~~~~ 

A d r a f t  o f  a l e t t e r  i s  a t t a c h e d  w h i c h  i n v i t i n g  
p a r t i c i p a t i o n  i n  t h e  s u r v e y .  We s h o u l d  be g r a t e f u l  i f  you would 
a g r e e  t o  t h e  d i s t r i b u t i o n  o f  c o p i e s  o f  t h i s  l e t t e r  t o  members o f  
y o u r  s t a f f .  We would l i k e  t o  d i s t r i b u t e  t h e s e  i n v i t a t i o n s  
s h o r t l y  a f t e r  t h e  E a s t e r  b r e a k  and  a r e  p l a n n i n g  t o  s t a r t  t h e  
s u r v e y  t o w a r d s  t h e  end o f  A p r i l .  

We c a n  p r o v i d e  you w i t h  f u r t h e r  d e t a i l s  o f  t h e  s u r v e y  
o n  r e q u e s t .  We s h a l l  i n  a n y  case c o n t a c t  you s h o r t l y  t o  d i s c u s s  
d e t a i l s  o f  t h e  a r r a n g e m e n t s .  Thank you i n  a d v a n c e  f o r  your  
c o o p e r a t i o n .  

Yours  f a i t h f u l l y ,  

A.D. May. 
Pr .ofessor  o f  T r a f f i c  E n g i n e e r i n g  

T h i s  m a t t e r  is b e i n g  d e a l t  w i t h  by Mr-Heydecker ,  
t e l e p h o n e  Leeds 431751, e x t .  7215 

-. . 

la )  Let te r  of approach to  personnel o f f i ce r s .  



INSTITUTE FOR TRANSPORT STUDlES 
THE UNIVERSITY OF LEEDS 
LEEDS LS2 9JT Tel: (0532) 43'1751 e x t  72.15 

Telex: 557939 

Director and Professor of  Tranrport Economics: K. M. Gwilliam 

Profsrzor of Transport Engineering: A. 0. M a y  

~~ ~ ~ ~. ~ .. - ~ ~ . ~ 

~ ,~ 

Dear Sir/Madam, -- 

The Institute for Transport Studies is currently investigating 
congestion in North-West Leeds in the afternoons and evenings. 
We are consequently studying traffic conditions in some detail. 
However, we recognise the importance of drivers' own experiences. 

We are looking for drivers whose usual route from work to home 
includes any part of 

Kirkstall Road (A651, 
Burley Road, 
Woodhouse Lane / Headingley Lane / Otley Road (A660), 
Meanwood Road, 
cott Hall .Road . (-AG1-) - -  ~ - - -  

~~ ~-~ 

- -~ 

Drivers will be asked to recora timings ~ l o n g  their routes home - 

each day for about 6 days and to answer a brief questionnaire., 
While we cannot offer payment to those who complete the survey, 
they will all be included in a draw for a £50 cash prize. 

If you drive through the area described above and are willing to 
take part in this survey, please complete the form below and 
return it to the your firm's personnel office by 12 noon on 
Friday 15th April. If you require any further details, please 
contact Hr Heydecker at the Institute for Transport Studies. 

Yours faithfully, 

Professor of Transport Engineering. 

I am interested in taking part in the congestion survey 

Name : - - - - - - - - - - - - - -  
I drive home from work 

Home address: 
Street - - - - -  1 lZl 
District - - - - - -  - - . - -  2 (-1 
Pos t-Code - - - - - -  3 [  ] times each week. 

4 [El 
Firm 
Bu i lain7 - - - - - - - - - - - - -  5 ( -1 

- - - - - - - - - - - - -  
Depar tment - - - - - - - - - - - -  
Work t'elephone number - - - - - qb) Invitational letter as 

distributed To foloyees 



2.1 INSTRUCTIONS 

2.2 INITIAL CKTESTIONNAIRE 

2.3 DAlLY QUESTIOWIRE 

2.4 EXAMPLE. OF DAILY (;XlESTIONNAIRE 
~ .. . . .. ~ . ~ ~ 

2.5 MAP OF cmm m1m 



INSTRUCTIONS 1 ,  

o Please complete the yellow questionnaire now (remember t h a t  a l l  information I I 

you give will be treated in complete tonfidence).  ' 1 
I 

o Please find enclosed: 1 yellow questionnaire with a map attached, 6 date- 
stamped white questionnaires and a "freepost" envelope. -- 

. ~~~~ 

, , 
. 

o Please read these instructions and look a t  the example of a completed 
white questionnaire. 

i 

I 
I 

. .  . 
o Please complete the appropriate white questionnaire on each of:  ~ ~- 

Monday t o ~  Wednesday - (25th-27th Ap - , 
- ,, 

and Wednesday to  Friday 4 t h - 6 t h  Ma -1 

On each of these days 

1. P u t  the questionnaire in the car with a pen handy and i n  a position 
where you can use i t  on your journey. 

~-~ 

2. On your journey, note the precise time a t  which you: 
- get into  the car 

- ~ ~~ - reach the inner ring road 
- reach the outer ring road 
- stop for  anyone (including yourself)  t o  get  i n to  o r  out of the car  

.~.  . ~~~ -~ s t a r t ~ a g a i n - a f t e r  someone has got i n t o  o r s u t  th.e..c 
- ar r ive  home. 

3 .  As soon as you arr ive home, before ge t t in  out of the c a r , - f i l t  in  
the questionnaire for  the day. P 

o When you have completed a l l  6 white questionnaires ( i  .e. on Friday, 6th 
May), please return them to  us, together with the yellow questionnaire, 
in the "freepost" envelope provided. 

o When we receive your completed questionnaires, we will  en t e r  you for  our 
S50 cash prize draw. 

o I f  on any of the survey days you do not dr ive home, please mark tha t  day's 
white questionnaire accordingly and return i t  t o  us anyway. 

o Thank you! 



APPENDIX 3 

STOP LINE SURVEY - PIrn INllERVIEWS 

3.1 INTWVILW FOR4 USED AT SHEEPSCAR 

3.2 ItWERVIEW FORM WED AT- BIENHEIM tJALK 



I 
TO THE CITY CENTRF: -+ 

- -  
~ - . . 

We are doing a study of traffic congestion. Can we ask you a few questions 

about your journey into Leeds today? 

(your answers will be treated as confidential) 

7 .  FROMWHliT ADDRESS DID YOU START YOUR JOURNEY? 

........................................................................ 
.................................. 2. WBAT TIME D m  YOU START YOUR JOURNEY? 

3. &VE YOU STOPPEO FOR YOURSELF OR ANY M'HER PASSENGERS SINCE THEN? ...... 
IF SO: WHEEE? ........................................................... 

5 ............................... ....... 4. WBERE WILL YOU PARK YOUR CAR? ..!.. 
....... 5. HAVE YOU TO STOP THERE BEFORE !PIEN? 

IF SO: WPLERE? ...................................................... 
6. HBVE YOU COME ALONG: KING LANE.. .......... 

PARKSIDE ROAD........ 

MEANWOOD ROAD........ 

WEETWOOD ME... ..... 
7. HOW O.3TE.N DO YOU COME INTO LEEDS BY THIS R O m ?  

1 ) EXBY WEEWAY.. ....... j j 2-3 TINES A WEEK.. ......... 
... 2) 3-4 TIMES A WEEK.. .... 4) LESS 'THAN TWICE A WEEK.. 

ITS Stop Line Survey. October 1984 -- Pilot. 

APPENDIX 3a. 

I N T E R V m  FORM USED AT SHEEPSCAR. 



We are doing a study .of traffic congestion. Can we ask you a few questions 

about your journey into Leeds today? 

(your answers will treated as confidential) 

1 ) FROM WHAT ADDRESS DID YOU START YOUR JOURNEY? 

........................................................................... 
2) HAVE YOU STOPPED FOR YOURSELF OR RNY OTBER PASSENGERS SINCE l T3X?  ......... 

~-~ .............................................................. IF SO: WHEICE? 

3) HAVE YOU TO STOP ANWBERX BEFORE THEN? ............ 
.. , .............................................................. IF SO: WHEaE? 

4) HAVE YOU COME ALONG: OTLEX ROAD .......... 
BUTCH323 HILL .. ?. .... 
VICTORIA ROAD 

~ ~ ....... 
MEBNWOOD ROAD ....... 
WEETWOOD LANE ....... 
NONE OF THESE ....... 

6) WBAT TIME DID YOU STBRT YOUR JOURNEY? .................................... 
7) DO YOU USUALLY USE THIS R O W ?  .................. 
8) HOW OFTEN DO YOU CONE INTO IEEDS BY THIS ROUTE? 

1 ) EVERY WEEKDAY .......... 3) 2-3 TIMES A WEEK .......... 
....... .... 2) 3-4 TIPES A WEEK 4) LESS THAN TWICE A WEEK 

ITS Stop Line Survey. October 1984 -- Pilot 

IiTERVlFW FORM USED AT BLENEEIM WALK. 



APPENDIX 4 

STOP LINE SURVEY - PIrn ~ESTIONN?+IRE 

4a. IETPER ACCWANYING aESTIONNAIRE DISTRIBUTED AT BURLEY 
ROAD 

4b. TRAVEL QUESTIONNAIRE 

4c. INTRODUCTIONS TESTED. 



INSTITUTE FOR TRANSPORT STUDlES 
THE UNIVERSITY OF LEEDS 
LEEDS LS2 9JT Tel: (0532)  431751 ext  721 5 

Telex: 557939 

Director ond Professor of Transport Economics: K. M Gwilliam 

Professor of Transport Engineerang: A D May 

1st November 1984 

Dear Sir/Madam, 

The Institute for Transport Studies is currently investigating 
afternoon and evening congestion in North West Leeds. We are 
studying traffic conditions in some detai1;but we do recognise 
the value of individual drivers' - own experiences and therefore 

..~ seek your help. ~~ - -- ~- .. ... ~ .~ 

We would be very grateful if you would complete the attached 
questionnaire. It is important that we have detailed information 
about journeys actually made and would like you to fill in 

-details foryour next journey home from work. - - --: ~ ~.... 

L 

Please note that we ask for the precise tlme at which you start 
and finish your journey; clearly this cannot be provided unless 
you make a record of it at the time. 

After completing the form please return it to us in the freepost 
envelope provided. 

All information will be treated in the strictest confidence and 
cannot, in any event, be traced back to individuals. Thank you 
for your help. 

Yours faithfully, 

Peter Bonsall 
Lecturer in Local Transport Planning 

P.S. If you have any queries do not hesitate to contact me or my 
colleague Ray Heywood on 431751 ext. 7215. 



1 )  HELLO TXIS IS A T W I C  SURVEY. ., 

2) ARE YOU GOING TO WORK? 

7 )  WILL YOU BE TRAVELLING BACK FROM CENTRAL m S  AFTER @'? THlS EXERRiG? 

4) a) Could you please fill in t h i ~  questionmire tonight and return it to US 
in the lRFSPOST envelope? 

b)  We are doing a study of cowstion in Leeda and would appreciate your help 
in filling in this questionnaire this evening. It asks about the precise 
route you take and how long it takes you. You'll need to record the precise 
time you get into the car. 

1,2,3,4a = short interview. 

~'., 
l ,Z,3,4b = long interview. 

~ - -. . . . .. - ~. ~ ~.. 

BPPENDIX 4c) 

m o D u c ~ I o N S  TESTED. 



APPENDIX 5 

STOP LINE SURVEY 

5a. INTRODUCTCaiY LETTER - SHORT QUESTIONNAIRE 

5b. IMRODUCTORY L E W R  - LONG QLlESTIONNAIRE 

5c. JOURNEY TO WCWK QUESTIONNAIRE 

5d. JOURNEY HOME FRCM WCRK QUESTIOhMAIRE 



INSTITUTE FOR TRA NSPQRT STUDIES 
THE UNIVERSITY OF LEEDS 
LEEDS LS2 9JT Tel: (05321 431751 ext 7215 

Telex: 557939 

Director and Professor of  Transport Economacs: K.  M. Gwilliam 

Professor of Transport Englncering. A. D. M a y  

1 5 t h  November 1984 

k a r  Sir/Mad&, 

The I n s t i t u t e  fo r  Transpor t  S tud ie s  is curren t ly  investigating 
~. ~, . m c o n g e s t i o n  i n  North West -.Leeds. We  a r e  s tudy- ing- - t ra  

condi t ions  i n  some d e t a i l ,  bu t  we do recognise  t h e  v a l u e  of 
individual dr iver ' s  own experiences and therefore seek your help. 

We would be very g r a t e f u l  i f  you would complete t h e a t t a c h e d  - - 

questionnaires. We would l i k e  you t o  record d e t a i l s  a b u t  today's 

~ - 
journey t o  work on t h e  y e l l o w  form and d e t a i l s  about today's ~~ ~ ~ ~- ~ 

journey - from work on theg reen to rm.  

Af te r  completing t h e  forms p l e a s e  r e t u r n  them t o  us  i n  the  
FREEWST envelope provided. (NO STAMP REQUIRED) 

A l l  information w i l l  be t reated i n  the  s t r i c t e s t  confidence and 
cannot ,  i n  any even t ,  be t r a c e d  back t o  ind iv idua l s -Thank  you-- 
for your help. 

~ ~~~ ~ ~ 

~~~ - - ? ~ ~. . . ~ ~ - ~ ~  ~ ~ ~~~~.~ ~~.~ 
Yours fa i thful ly ,  / 

Peter Bonsall 
Lecturer i n  Local Transport Planning 

P.S. I f  you have any queries  do not hes i t a t e  t o  contact me or my 
colleague Ray Heywood on 431751 ext .  7215. 



Y 
INSTITUTE FOR TRANSPORT STUDIES 
TI{[:. UNIVERSITY OC LEEDS 

LEEDS LS2 9 J T  Tcl: ( 0 5 3 2 )  431751 ert  7 2 1 5  
Tclcu: 5 5 7 9 3 9  

Diructu, a n d  Prultrsror 1 1 1  Trnrtsl~ort  Econo<n~cr:  K. M. Gwilliern 

I J r o l s ~ r u r  of  Trntnltnr,r! C ~ ~ ~ i n a a r i r , g :  A. 0. May 

15  t h  Novcmbcr 1984 

~~ .~ 
ThecIns t  i t u t e  tor  'rranspor t S t u d i e s  is c u r r ~ e n t l y  invest ig 'at i  
c o n g e s t i o n  i n  Nor th  West L e e d s .  We a c e  s t u d y i n g  t c a f t i c  
c o n d i t i o n s  in  some d e t a i l ,  b u t  w e  d o  r e c o g n i s e  t h e  v a l u e  of 
individual d r i v e r ' s  own - experiences and thecefore  seek your help. 

We would be ve ry  g c a t e f u l  i f  you would c o m p l e t e  t h e  a t t a c h e d  
questionnaires. We would l i k e  you t o  record d e t a i l s  a b u t  today's 
journey t o  work on t h e  y e l l o w  form and d e t a i l s  abou t  today's  
journey fG work on the green form. - 

~. ~~ - ~ - - ~ . ~ ~  ~- ~ ~ 

~ ~ 

~ ~ , - . ~  ~ ~ - . ~  ,. 

We would a l s o  1 ike  you t o  draw 1 i n e s 4 0 n  t h e  map o v e r  l e a f  a l o n g  
a l l  of t h e  roads  you h a v e  e v e r  u s e d  f o r  j o u r n e y s  between your - 
present  hme  and work, (however you t r ave l l ed . )  

- ~ After- .comple t ing  t h e  forms p l e a s e  c e t u r n  them t o  
FREEPOST envelope provided. PNO STAMP REWIRED) 

/ 
~~ - 

A l l  information w i l l  be t r e a t e d  i n  t h e  strictest confidence and 
c a n n o t ,  i n  any e v e n t ,  be t r a c e d  back  to  i n d i v i d u a l s .  Thank you 
fo r  your help. 

Yours f a i t h f u l l y ,  

Peter  Bonsall 
Lecturec i n  l a c a l  Transport P l a ~ i n g  

P.S. I£ you have any quer i e s  do  n o t  h e s i t a t e  to c o n t a c t  m e  or my 
colleague Ray Heywood on 431751 e x t .  7215. 



/NSnTUTE FOR TRANSPORT STUDIES 
THE UNIVERSITY OF LEEDS 
LEEDS LS2 9JT Tel: (0532) 431751 ex t  7215 

Telex: 557939 

Director and Professor of Transport Economics: K. M. Gwillism 

Professor of Transport Engineering: A. D. M a y  

. ~ ~.. 

~, ~. December 198 . . 

- ~~ - ,  - 

Dear Sir/Madam 
~- ~ ~~~ ~ 

The Institute for Transport Studies is currently investigating 
congestion in North West Leeds. We are studying traffic 
conditions in some detail, but we do recognise the value of 
individual drivers' - own experiences and therefore 

~ ~ ~. . . . .~ 

We would be very grateful 'if you would/complete the attached 
questionnaires. We would like you to record details about 

. -~ ~ 

today's journey to work on the yellow form an2 details about 
today's journey %om - work on the green form. 

We would also like you to draw lines on the map overleaf along 
all of the roads you have ever used for journeys between your - 
present home and work, (however you travelled). 

After completing the forms please return them to us in the 
FREEPOST envelope provided. (NO STAMP REQUIRED). 

All information will be treated in the strictest confidence and 
cannot, in any event, be traced back to individuals. Thank you 
for your help. 

Yours Faithfully 

Peter Bonsall 
Lecturer in Local Transport Planning 

PS If you have any queries do not hesitate to contact me or my 
colleague Ray Heywood_.an 431751 ext. 7215. 







~ ~ 

............ ... 1. Today's mte... 

.. 2. Afc &t tjme did y w  leave w > K ~ ?  ........................... ~ . ~ 

~ ~ 

~ ~ 

3. Bow often do you leave work w i t h i n  5 m&utes of this time? 

about once about once 2-4 times 5 or m r e  
arely per month 

........... .... .... ....-. . . .  ~- 

4- A t  what time did you get  thf2 Car? ...................... 
, 

. :  
~ ~ 

5. Where w a s  it parked? (&:address of car park) 
... ................................................. 
................. ........................................... 

6. ' please mark on khe overleaf, the precise route you used ~~ 

today for yo= jotik~ley home from work- 

. .................................................. 

, . 
8. Bow often do you use t h i s  precise route for journey3 haw fran 

wrk? 
~. -. 

very about once about once 2-4 times 5 or -more 
rarely - per month per week per week times pcr week' 

~ ~ 

0 ,~ 
~ ~~ 

. - 

lways use this route, please explain why not? ~. 

. . ........................................................... 
........................................................... 

~~~ . 
.. . ~ .  ,. 

9. Why did you choose to travel along this particular rou .............................................. rnening? 
............................. 

.-. .. 

MOM WORX . 
~. 

... 



10- %re did you f in i sh  your journey? (address) 
I f  for reasons of privacy you would rather not g ive  t h i s  in 
f u l l ,  please g i v e  enough d e t a i l  for us to-- locate  i t , ,on a map. ~~~ 

eg:"Weetwood Lane by t h e  junc t ion  with Glen Road ..........,. 
............................................................ 
....... .................................................. 

11. A t  &at tine did you a r r ive  there? .......................... 

would you describe the traffic cond 
on your journey hame fr- m r k  today? ~~ 

-.. ......... - .. 

Much worse than 

Worse than expected 
~. 

~ ~.. 
~ ~ 

About the same a s  expected 

Better than expected 

~ ~ 

I Much be t te r  than expected 
. . .  

14. How o f t e n  do you s t o p  o f f  somewhere on your way home from 
..... work? (eg; a t  a pe t ro l  station; a t  fr iends,  a t  the pub ) 

very about once a b u t  once 2-4 times 5 or more 
rarely per mnth  per week per week times p r  week 

.... . ~ 

15. EBw of ten  do you take plssengers on any p a r t  
f r an  work? 

very about once about once 
rarely per month per week 

~ ~ 

present hane area? 

under 6 0'' 6 mnths  

~ ~~- . ~~ ~ months t o  1 year 

~ ~ 

. . . . . .  . 

~~ ~~ 

THANKM30mYOURHELP 



JUNCTION : Meanwood Road / Grove Lane 
DATE : 3/12/84 
START TIME : 0800 
FINISH TIME : 0840 

Junction Layout. 
x 

TO Tim CIT? 

~ O O D  ROAD . -~ 

~-. 

.~ - ~ ~~ 
~ ~. ~ 

GROYE LlVIE 

1) Right turn f i l t e r  controlled 
2 )Tra f f i c  on Meanwood Road d r i f t e d  up t o  t h e  s t o p  l i n e  i n  t h e  

ear ly  par t  of the survey. 
3) School crossing patrol a t  X 
4)  Long queues a t  Grwe Lane a f t e r  0810. 

Survey Details 

150 forms distributed, 85 t o  r ight  turners  from Grove lane, 65 t o  
Meanwood Road t r a f f i c .  10 outr ight  refusals .  

e 

. 

/ 
TRAFFIC FLOWS Meanwood Road Grove Lane t o  Meanwood Road 

Sample Rates : Meanwood Road 10.4% 
Grove Lane 45.0% 
Over a l l  18;3% 



J U N C T I O N  : Otley Road / Shaw Lane 
DATE : 4/12/84 
START TINE : 0800 
FINISH TIME : 0833 I 
Junction Layout 

- 

Survey Details. 

150 forms dis t r ibuted,  5 outr ight  re fusa ls ,  5 non work journeys. 

TRAFFIC FLOWS 

* 

Sample Rate 27% 
/ 



,. .. 

JUNCTION : Morris Lane / Kirkstall  Lane 

DATE : 6/12/84 
-~ START TIME : 0810 

FINISH TIME : 0834 
~. 

~ ~ 

June tion Layout 

~. ~. 
~ 

1) Traf f ic  flows dropped markedly a f t e r  0825 

Survey Detai ls  

75 forms were given out, 4 outr ight  r e fusa l s  a d  6 non work 
journeys 

- 
. . 

~ ~ ~ ~ . ~ ~ ~ .  ~ 

~ ~ ~~.~~~ ~ ~. - ~ -~ 

0810-0815 33 plus (13 r igh t  turns) 

0815-0830 150 plus  (40 r i g h t  turns) 
0830-0834 16 plus ( 5 r igh t  turns) 

Total  199 (58 r i g h t  turns) 

S q l e  Rate 42.7% 



JUNCTION : ~ u ~ ~ ~ s w &  Drive / Kirkstal l  Lane 

DATE : 5/12/84 
- START TIME : 0815 
FINISH TIME : 0832 

Junction Layout 

Survey &tails 

75 *re given out ,  0 re fusa ls ,  6 m n  work journeys 

Sample R a t e  28-28 



APPENDIX 8 

GUIDEINES USED I N  IN-DEPIH INTERVIEWS 



AREAS M BE COVERED 

A. ATl?I?l!UDE TO JOURNEY TIME 

How long does your journey take on a goodbad day? 

- What causes the variation - How accurately can you predict journey time - How impartant is lateness/prompt arrival a t  work - What is more important - arrival/departure time or journey 
time. 

~o  yo^ pick the quickest or shortest route. 

- What do you look for in  a good route? - How confident are you that  your route is best - why? - Do you think there may be any short cuts, e.g. through 
backstreets/residential areas? 

- W h a t  is your at t i tude to short cuts - are they worth- 
while? - Have you tried all sensible alternative to your chosen 
route. If  not, why not. What made you choose the ones 
you have tried? 

C. VARIATIONS I N  mUTE 

- How often do you know precisely which route you w i l l  take 
before you set off? - What wauld cause you to vary th i s  route, once chosen? 

- Why do you vary routes on a day t o  day basis? - Do you tend to choose different routes a t  different times 
of the day/week/year? 

Do you t r y  to avoid the busiest times of the peak. If - N3 could 
you? 



APPENDIX 9 

A CONPARISON OF CBSERVED AM) PREDICTED FX3IITES 

TO AND FROM THE STOP LINE SURVEY SITES 







- LINKS IDENTIFIED BY 

\IINIPIU'I COST TREES 

- - - WAIIS USEl) NHIC11 !,R'11% 

NOT IN 'PBE NETllOUK 

@ OBSERVIXI IILO!JS 

I 'l(r SIIRVI?Y POINT 

COYPARISO'U 01' OBSERVE11 AND PREDIC'L'EO ROIITES FROM T11E 

SPOP I.INE SllRVEY S1'I.P ON i%UN'doOD ROAD/- 









IHITlAL QUESTIOI4NAIRE 
( C o n f i d e n t i a l )  - 

Home address :  S t r e e t  - - - - - - - - - - - -  
U i s  t r i c  t ------------  
Post-Code -----  

Yes No 
Can you choose  when you f i n i s h  work i n  t h e  c v e n i n e s ?  . . [zj ir 

if No: - Uhen d o  you f i n i s h ' ?  . . . . . . . . .  - -----  
If - Y e s : - ; ~ h a t  is t h e  e a r l i e s t  t ime  you can  f i n i s h ?  . . 

I 
----- 

,What is t h e  l a t e s t  time you c a n  f i n i s h ?  . . ----- 
: ~ h u t  is y o u r  usual range  of f i n i s h i n g  t imes?  

from t o  I ------  ------ 
Yes No 

Do you nave t o  c l o c k  ou t?  . . . .  

lion l o n g  n a v e  you b e e n  d r i v i n g  b e t w e e n  C e n t r a l  L e e d s  
and y o u r  p r e s e n t  home n r c n ?  

undcr  G 6 months o v e r  
months 

.-, 
t o  1 y e a r  1 y e a r  

. -. 

1-J L- J 

liow o f t e n  do you d r i v e  home from work? 
5 3r more 

r a r e l y  o r  a b o u t  once a b o u t  once  1-2 times 3-4 t i m e s  t i m e s  
p e r  month p e r w e e k  p e r  week p e r  week p e r  week 

LZj i-1 '-J L- i=l 1 1  

Now o f t e n  do you s t o p  o f f  somewhere on y o u r  way home from work? 
5 o r  more 

r a r e l y  o r  $bout once  abou t  once  1-2 times 3-4 times times 
n e v e r  
*- e r  month p e r  -. week p e r  week p e r  week p e r  week 
L-J L-J 1-j L- '-1 L- El 

itow o f t e n  d o  y o u  t a k e  p a s s e n g e r s  on a n y  p a r : t  o f  y o u r  

. , way home f rom vork?  

5 o r  more 
r a r e l y  o r  a b o u t  once a b o u t  once  1-2 Trines  3-4 t i m e s  times 

- n z r  p e r  month p e r  week p e r  weck p e r w e e k  p e r  week 
I -. 

1-1 . . L-J [1 "-1 L- 1-1 E l  
j 

For Off ice 
Use Only 



. .  . . . .. . ~ ,, . . 

6 )  How o f t e n  do you d r i v e  a l o n g  each o f  t h e  f o l l o w i & ~ s c c t i o n s  
o f  road on your  way home from work? (See t h e  a t t u c h e d  map.) I 

( A )  S c o t t  Hall Road ( j u s t  b e f o r e  roundabout w i t h  P o t t e r n e w t o n  ~ a n c )  
. ~ 

5 o r  more . 
r a r e l y  o r  a b o u t - d n c e  a b o u t  once 1-2 t i m e s  -5-4 t i m e s  t i m e s  ~ ~ .. 

never  p e r  month p e r  week p e r  veek  p e r  week p e r w e e k  

L I J  "-1 C 1-1 L-1 L-J 1-1 
-. c- '-1 

(D) Reanwood Road ( p a s t  t h e  r o r k s h i r e  S w i t c h g e a r  works) 
! . . 

5 o r  more 
r a r e l y  or: abob i  b n c e  about-ofice 1-2 times.. 3-4 t ~ i n i e s  t i m e s  . 

never  p e r m o n t h  ~ e ~ w e e k  p e r  week p e r  week p e r  week - --. c-. L r_J . -  . - - L-J ~~ ~ 8 -3 1.-3 1.-J . , iz] . . . z ... 
1 - 3 - -  . . L-J 

( C )  Headingley Lane ( P a s t  t h e  O r i g i n a l  Oak pub) 

r a r e l y  o r  a b o u t  once a b o u t  once 1-2 t i m e s  
never  p e r  month p e r  week p e r  week .-. -- ,-. --. 
L-J 1-1 1-J L-J 

! 

(1)) Uoodhouse ~ahe! ( o v e r  Woodhouse Moor) 

r a r e l y  o r  a b o u t  once a b o u t  once 1-2 t i m e s  
never  p e r  month p e r  week p e r  week 
i -- -1 LZj L-J 1-J 6 -. -. 

iE) Cardigan Road y a t  t h e  Piorth Lane j u n c t i o n )  

r a r e l y  o r  abou t  once a b o u t  once 1-2 t i m e s  
never  p e r  month p e r  week p e r 2 e e k  --., -- 
1-J iZj . L-J J L- 

j-4 times 

pe r ~ e e k  
' L- I 

3-4 t i m e s  
p e r  week 
;- j - 

j-4 t i m e s  
p e r  week 

[IJ 

5 o r  more 
t i m e s  
p e r  week 

'-1 '-- 

5 o r  more 
times 
p e r  week ,-. 

1-1 . :  

5 o r  more 
t i m e s  
p e r  wcek 

1z; 

(F)  B u r l e y  Road ( p a s t  Burlay P o s t  3 f f i c c )  
5 o r  more 

r a r e l y  o r  about-  once a b o u t  once 1-2 t i m e s  3-4 t i m e s  times 
never  pcr month - ) p e r  week p e r  week p e r  week p e r  week 

LZJ i1~ [--I i:=l 
-- ., -- 

- L-J ' L_ J '  

. , 

5 3 0 .  i 
, . 

( C )  K i r k s t a l l  Road (under  t h e  v i a d u c t )  
5 o r  more 

r a r e l y  o r  a b o u t  once abou t  once 1-2 t i n e s  5-4 t i m e s  t i m e s  
never  p e r  i o n t l i  p e r  week p e r ~ e e k  p e r  week p e r  -. week 
I -j 

!-. 1-  . -., 
L.J 1-J , 

L_ L L J  L-1 1-1 
.. . ! 
, :  . . 

! 

! 
54 i 

1 
! 

' 1 )  On t h e  n t t u c h c d  map, p l e a s e  d r a w  a ' . l i n e  a l o n g  e v e ' r y ' + o a d  

which you can remember u s i n g  f o r  Your journey home from 
work (however 'you tr?vrlle;d.j: ... . . . 

. . 

I 
55 rl-7- 
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