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Source: Parramatta Advertiser, 13 Jan 2009 

Source: Sydney Morning Herald, 1 Nov 2007 
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Research motivation 

›  Implications for accessibility and public transport planning 

-  Walk is main access mode  

-  Planning guidelines and 400 m “rule of thumb” 

-  Flexible transport services 

› Role of demographics – do older people walk shorter distances? 
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What explains current walking distance from home to public transport 

Source: Sutherland Council Annual Report 2008/09 

Access mode from home in Sydney To bus To train 

Walk 89% 50% 

Car as driver 2% 17% 

Car as passenger 9% 17% 

Bus - 14% 

Other 0% 2% 

Total 100% 100% 
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Background – literature  

› Walk only trips vs Walk as access mode to public transport 

› Demographics and trip characteristics 

-  Trip purpose 

›  Built environment 

-  Density, diversity, design, ambience, aesthetics 

› Natural environment 

-  Climate and topography 

›  Supply of public transport 

-  Walk further to train (but why?) 

›  Interdependencies between factors 

›  Influence once decision to walk has been made 
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Influences on walking distance 

Source: Metropolitan Plan for Sydney 2036, Dec 2010  
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Methodology 
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Case study: Sydney, NSW 

Why Sydney? Bus Train 

Extensive pt network 35,000 stops 300 stations 

Similar mode use 5.8% of all trips 5.2% of all trips 

Access mode from home  90% walk 50% walk 

Household Travel Survey – one day travel diary, continuous from 1997/98 

Source: Southern Courier, 6 Feb 2011 Source: Daily Telegraph, 21 March 2007 
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Data – distance  

›  3 years of HTS data (2006/7– 2008/9) 

-  1,952 walk trips from home to bus or train 

› Distance estimation 

-  X,Y of home and X,Y of train station 

-  Hierarchy of coding information for bus stops 

-  ARCGIS road network distance 

›  Issues 

-  Actual walk path may be shorter or longer 

-  Bus: home within 100 m of stop = 50 m walk 

-  Train: minimum 100 m walk due to station platform centroid 

-  Focus on trips less than 2 km (97.6%) = 1,906 trips 

6 

Household Travel Survey data 
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Data – explanatory variables 
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Type Variables 

Trip characteristics  

– walk trip 

•  Distance 

•  Destination (mode) 

•  Day of week 

•  Time of day 

•  Location (LGA) 

Trip characteristics  

– public transport trip 

•  Purpose 

•  Duration 

•  Public transport mode 

•  Fare type 

•  Ticket type 

Demographic characteristics •  Age 

•  Sex 

•  Personal income 

•  Labour force status 

•  Household size 

•  Driving licence 

•  No. of household vehicles 

Other •  Reason for public transport use for work trip 
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Data – locational variables 

›  Local Government Areas (50+) 

-  Population density 

-  % of all trips made by public transport 

›  Bus contract regions (25) 

-  % of households within 400 m of  

a bus stop with hourly services 

›  Service planning target 

-  90% of households within  

400 m of public transport in daytime 

and 800 m in evening 
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Analysis 

1.  Mean walking distance and distribution 

2.  Explanatory factors 

-  Trip and demographic characteristics 

-  Differences between bus and train users 

3.  Regression 

Walk to public transport 

›  Bus and train combined 

›  Bus vs train 
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Distribution of walk distance 
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Walk distance from home to bus and train (n=1,906) 
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Means, medians, LQ and UQ 

› Means 

› Medians 

›  Lower and upper quartiles 
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Explaining walking distance – mean walk distance 
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Trip characteristics Significant difference (**1%, *5%) 

Mode Walk trips to train longer than to bus** and shorter to school bus** 

Location Walk trips in outer fringe areas shorter than in inner Sydney** 

Purpose Walk trips for education and shopping shorter than for work** 

Time of day Walk trips in evening longer than in morning peak** 

Duration of pt trip Walk trips for pt trips > 45 mins longer than for short pt trips** 

Fare Walk trips using free school pass and pensioner concession 

shorter than full fare** 

Demographics Significant difference (**1%, *5%) 

Age Walk trips by young and old shorter than by middle-aged** 

Labour force Walk trips by economically inactive and students shorter than by 

workers** 

Personal income Walk trips by lower income shorter than by middle income* 
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Distribution of walk distance 
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Cumulative distribution 
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Significant differences between train and bus users  
– Chi squared tests 
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Trip characteristics Train users Bus users 

Purpose Work Education or shopping 

Day of week Weekends - 

Time of day - Interpeak 

Fare Full fare Concession fare 

Ticket Periodical ticket Multi-trip ticket 

Duration of pt trip Longer trips Shorter trips 

Demographic characteristics Train users Bus users 

Age 19-49 years Under 19 y, 65+ y 

Sex Men Women 

Labour force status Full time work 

Post-school education 

All others 

Personal income - Low income 

Licence Licence No licence 
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Train and bus users – different populations? 
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Most differences in walk distance  
due to characteristics of train and bus users 
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Train users Significant difference (**1%, *5%) 

Location Walk trips in outer Sydney longer than in inner Sydney** 

Duration Walk trips for 30-44 min pt trips longer than for short pt 

trips** 

Bus users Significant difference (**1%, *5%) 

Location Walk trips in Central Coast shorter than in inner Sydney* 

Purpose Walk trips for education and shopping shorter than for work* 

Fare Walk trips using free school pass shorter than full fare* 
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Walk to bus by purpose 
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Walk to bus for education and shopping significantly shorter than for work 
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Walk to bus by age 
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Walk to bus: no significant difference by age 
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Regression models 

›  Variables  

›  Trip and demographic characteristics + location variables 

›  Correlations between 3 locational variables 

› Model 1 – Walk to train and bus combined 

-  Mode dummy variable 

-  As expected, residuals had non-normal distribution 

› Model 2a – Walk to train 

-  Low R2 = 0.008 

-  Single “explanatory” variable: 

The higher % of trips by public transport, the shorter the walk distance to train 

› Model 2b – Walk to bus 

-  Square root of walk distance to ensure residuals normally distributed 

-  Low adjusted R2 = 0.02 

20 

Explaining walking distance 
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Results summary  

›  Analysis: means (combined and separate), distributions, Chi-squared, regression 

›  Unable to find good independent explanatory variables 

›  Once decision to walk has been made, train or bus is dominant factor 

›  Main influence on walk distance is mode: train vs bus 

›  Trip and demographic variables not significant in explaining walk distance 

›  People walking to bus and train are different populations  
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Source: Inner West Courier, 26 Sept 2009 Source: Daily Telegraph, 13 April 2011 
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Discussion 

› Nature of train vs bus 

-  Supply and spacing: 35,000 bus stops vs 300 stations 

-  Local vs regional role: train trips longer in time and distance 

-  Catchment: stations have higher % non-residential uses 

-  Facilities: stations have more facilities than bus stops 
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Why walk further to train than bus? 

Source: Metropolitan Plan for Sydney 2036, Dec 2010  Source: sydney.edu.au Source: Metropolitan Plan for Sydney 2036, Dec 2010  
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Conclusion – Policy and planning issues 

›  People do walk further than 400 m 

› How many more people would have walked if the stop or station  

was closer? 

› Walking distance not affected by demographic characteristics,  

once decision to walk has been made 
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Implications for service planning 

Walk distance Median 75th percentile 

Bus 364 m 655 m 

Train 749 m 1,018 m 
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Conclusions – Future research 

› Measuring pedestrian accessibility to public transport 

›  Better information on characteristics of built and natural environment 

›  Actual walking paths: GPS, drawing routes 

›  Attitudes of walkers: contribution to physical activity 

› Maximum walking distances  

› Walk further to more frequent services? 
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Future research 

Source: www.sydneybuses.info Source: Metropolitan Plan for Sydney 2036, Dec 2010  


