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1 Introduction

Weather has long been recognised as an influential factor affecting transit use. Given the
dynamics associated with travel, people can adjust and or change the way in which they
commute to be less affected or impacted by the weather. Previous research across various
global contexts has examined the correlation between weather conditions and transit use
(Guo, 2007; Singhal, 2014; Wei, 2018) finding significant impacts of rain, cold and hot
temperatures.

However, the COVID-19 pandemic significantly altered commuting patterns, with many people
now working from home (WFH) for part or most of the week. In Melbourne, Australia COVID-
19 significantly reduced transit use dropping to 35% of pre-pandemic levels in 2020-2021.
WFH rates surged across all Australian cities, with Melbourne recording one of the highest
uptakes at 41.9%, second only to Sydney (DITRDCA, 2023). Recent data indicates that WFH
prevalence in Melbourne has remained elevated, with 32.9% of workers still working from
home regularly.

In the post-pandemic context, we postulate that weather may exert a stronger influence on
these evolving work patterns, particularly among regular commuters as they now have more
choice when weather looks bad; they can work from home and avoid travel in inclement
conditions (e.g., storms, blizzard). While this hypothesis seems tenable, research examining
the combined effects of remote work and weather sensitivity on transit ridership remains a
significant gap in the research literature.

This paper aims to explore the strength of weather impacts on transit use over time exploring
if and how weather impacts may have changed, since the COVID-19 pandemic has
encouraged increased work from home behaviours. We hypothesise in this study that in the
post-pandemic context, weather may now exert an even greater influence, as flexible work
arrangements allow people to adjust travel plans more easily. To assess weather sensitivity
in relation to changing work patterns, this study analyses pre- and post-pandemic data in the
context of increased WFH behaviour.

The structure of this paper is as follows: The next section provides the contextual background
for the study, including a review of relevant literature. This is followed by a brief explanation of
the research methodology, and the analytical framework underpinning the study. The
subsequent section presents the key findings. The paper concludes with a summary of the
main results and a discussion of their implications for policy, practice, and future research.

2 Methodology

This study explores if weather conditions have a greater influence on train usage in the post-
pandemic era when work from home behaviours are more common. A comparative analysis
was conducted using weekday patronage data from 2019 (pre-pandemic) and 2023 (post-
pandemic), focusing on metropolitan train services. Transit data was sourced from the
Victorian Department of Transport and Planning (DTP) and provided at 15-minute intervals.
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These data were aggregated to generate daily and peak-period ridership figures for each
weekday. To ensure consistency in travel demand patterns, weekends, public holidays, and
school holidays were excluded.

Corresponding weather data i.e. daily temperature (maximum and minimum) and total rainfall
were obtained from the Australian Bureau of Meteorology’s Olympic Park observation station
in central Melbourne (BOM, 2019, 2023). Weekday-level datasets for 2019 and 2023 were
analysed using OLS regression in SPSS (v26) to examine weather impacts on train patronage,
with data pre-processed in Excel and MATLAB. Rainfall, temperature, and seasonal indicators
were tested as predictors, with backward elimination identifying significant variables.

3 Results

Figure 1 shows the daily and peak patronage frequency in 2019 and 2023 (only considering
weekdays, excluding school holidays). Across all days and time period, 2023 patronage is
consistently lower than in 2019. This pattern is visible for both daily totals and peak period
usage. While 2019 shows stable and higher patronage across all weekdays, 2023 shows
flattened trends and reduced daily volumes, with Friday and Monday showing profound
declines compared to the 2019 patronage.

Daily ridership has decreased from Approximately 800,000-900,000 in 2019 to 500,000 —
600,000 in 2023. Regarding the peak trends, there is a significant reduction in commuter
activity in 2023. While 2019 ridership was around 200,000 — 230,000 per weekday, it has gone
down to 120,000 — 150,000 in 2023. This reduction is more stable and consistent across days,
suggesting lasting changes in work patterns.

Figure 1: Shifts in weekday train Usage — 2019 vs 2023 daily and peak patronage
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Regression analysis shows that weather explained peak train ridership moderately in 2019
(R2 = 0.35) but much more strongly in 2023 (R? = 0.83). In 2019, ridership rose with higher
minimum temperatures and was strongest on weekdays (Mon-Thu). By 2023, Mondays and
Fridays saw sharp declines, reflecting remote-work adoption, and overall day-of-week and
seasonal patterns shifted. Summer was consistently linked to lower patronage (-0.18 in 2019;
—-0.11in 2023, p < 0.05), spring boosted ridership in both years, autumn mattered only in 2019,
and winter showed no effect.

The regression models for daily train patronage presented in Table 1 shows lower explanatory
power in 2019 (R? = 0.24) compared to 2023 (R? = 0.50). Rainfall negatively affected ridership
in 2019 but not in 2023; maximum temperature was positively associated with ridership in
2023, while minimum temperature had a moderate positive effect in 2019. Monday was linked
to lower ridership in both years, more strongly in 2023; Friday also showed a significant drop
in 2023 only. Seasonal patterns shifted, with autumn and spring boosting ridership in 2019,
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while summer reduced it in 2023. Rainfall was not a significant predictor of daily or peak
ridership in 2023.These trends align with national data showing that the proportion of
Australians working from home rose from 32% in 2019 to 40% during the pandemic in 2021,
and remained elevated at 37% in August 2023 (ABS, 2024). This sustained shift in work
culture is reflected in Melbourne’s rail patronage trends and supports findings from previous
research on long-term changes in commuting behaviour (Graham Currie, 2021; Sarker et al.,
2025).

Table 1: 2019 vs 2023 — Daily transit ridership vs weather impacts OLS results

Daily ridership Pre-pandemic (2019) Post-pandemic (2023)

Estimate Std. coefficients (t-stat) | Estimate Std. coefficients (t-
stat)

Rain -4099.67 -0.20 (-2.92**) -263.81 -0.02 (-0.29"s)

Max temp. -954.50 -0.12 (-1.38"%) 1680.54 0.18 (2.32%)

Min temp. 2297.18 0.18 (1.96%) -61.57 -0.01 (-0.06"))

Monday -30097.04 -0.23 (-2.99*%) -91076.84 -0.71 (-11.09**%)

Tuesday -7914.42 -.06 (-0.80"+) -10724.53 -0.08 (-1.30"s)

Wednesday -6237.59 -.05 (-0.64"s) -9099.56 -0.07 (-1.13 s

Thursday 9633.57 .078 (0.99"s) - -

Friday - - -45758.53 -0.36 (-5.64**%)

Summer -16491.14 -0.13 (-1.31"s) -28097.70 -0.21 (-2.63*%)

Autumn 35659.89 0.32 (3.60***) 14144.50 0.12 (1.83"s)

Spring 23399.40 0.21 (2.47%) 9407.71 0.08 (1.22ns)

R? 0.28 0.53

Adjusted R? 0.24 0.50

Model F 7.32 20.65

Constant 809837.85*** 542951.21***

*Significant at p<0.05 level; ** significant at p<0.01 level; ***significant at p<0.001 level; n.s.= not significant

2019: Friday and Winter were excluded as they were not significant in the backward elimination process

2023: Thursday and Winter were excluded as they were not significant in the backward elimination process

The results suggest a reduced sensitivity to weather in 2023. On this basis we must reject the
proposed hypothesis that increased work from home behaviour has increased weather
impacts on rail travel. The results imply that weather impacts are less significant in 2023 when
working from home is more common. This pattern aligns with cognitive dissonance theory
(Festinger, 1957), where under flexible work arrangements, adverse weather reinforces pre-
made decisions to work from home, reducing behavioural response to weather.

4 Conclusions

This study highlights a persistent and structural decline in Melbourne's metropolitan train
patronage since the COVID-19 pandemic, driven largely by lasting shifts in work arrangements
and the widespread adoption of WFH practices. Compared to 2019, 2023 ridership remains
significantly lower, especially on Mondays and Fridays—reflecting increased remote work.
Flattened weekday patterns and reduced weather sensitivity from regression analysis suggest
a shift in travel behaviour, where adverse weather now reinforces rather than drives remote
work decisions, aligning with cognitive dissonance theory.

These behavioural shifts call for flexible, demand-responsive service models with dynamic
scheduling and off-peak incentives. While insightful, the study is limited by unobserved factors
and lack of socio-demographic data. Future research should include other transit modes and
track evolving patterns with enriched data beyond 2023.
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