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MODELS OF WEATHER AND TRANSIT DEMAND IN PUBLIC CITY TRANSIT
IN PARDUBICE

Katefina Pojkarova®

Demand in public transit is influenced by wide rargf factors, weather is one of them. Citizens
of Pardubice make a lot of journeys every day. Tdaywalk, ride their bicycle, motorbike or car tioey
can use public transit. Weather is important fairtklecision-making about their mode of transpatat
because when it is frosty, windy or rainy some isyslleave their bicycle home and prefer coveralehi
as well as people, who in sunny days prefer walking

This paper researches the relationship betweenmt&foa public transit in Pardubice and weather &nd
will show the correlation between variables.
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1 Weather and transport

Demand for public city transport, thus demand ferviees of The Pardubice Transport Company, is
variable during a year. When summer comes nearjeimperature increases, precipitation and wind
decreases and the sun shines more, the numbessénmers decreases too. This fact is shown on the
figure below.
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Fig. 1 Daily numbers of passengers and weathea{idn of sun shining)
Source: DPmP, CSU
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Fig. 2 Daily numbers of passengers and weatherége temperature)
Source: DPmP, CSU

1.1 Time tickets

The figure below shows the daily number of passenge different months (in absolute values). It is
evident that students are the most dependent othereaf all groups of passengers. It could be besad
summer holidays, so the students don’t use trah$pojourneys to school. The same behavior is als
seen for pupils, but the differences aren’t thgt Bihe seniors group and organization group ardhhar
affected by seasonal variations, so the weatherofimers seasonal impacts (as holidays etc.) have no
impact on travel interest.

35 000
30 000
25 000
20 000
15 000

\

10000 »
5000 ‘/ H/._.——-\-

1 3 5 7 9 11

months of the year

number of passenger per day

—&—civic —®—cheap fare students pupils seniors

Fig. 3 Daily numbers of passengers in different themy category of passengers
Source: DPmP

The variations can also be expressed in percentadesh show how big the difference is between
the daily number of passengers in the months aadaerage. If we use this expression, we canhege t
the lowest variation is in the group of employedsttee Pardubice Transport Company, where the
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percentage is lower than 5 for every month. Als® $bniors group has the same low deviation. People
who can use cheap fare have a maximum deviatioarltdvan 40 %.

On the other hand, the highest deviation is inpiingils group. In the summer months, there is almost
90 % passenger decrease in comparison with thegeerhe student group is almost the same, but the
maximum decrease isn't as big (only 66 %). In theumn the most passengers travel in October and
November, but for the pupils group it is in Septemi@he group is done by the beginning of the stho
year, whereas pupils start in September and stsigheostly in October. So it is shown that the varrat
during the year is due to other factors (such adithe of school year) and these factors for theesit
group and pupils are more important than the weathe

Civic fares has similar a trend, but the variatians smaller (only about 30 %). Passengers in these
groups mostly are not dependent on the school gedhe variations are due to the weather.
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Fig. 4 Relative variation of daily numbers of paggars in different months by category of passengers
Source: DPmP

1.2 Individual tickets

This picture is similar as figure3, but there araumnber of sealed individual tickets, and not time
tickets. Passengers, who pay for there trips by card is the category most influenced. And becthise
category has the bigger share on the total indaliiokets, the impact of weather is big there too.

Source: DPmP
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Fig. 5 Daily numbers of passengers in different ntbs by category

Another category is tickets bought from drivers andthe agency. These too are influenced by
weather. Passengers who use VYDIS (integratedraysteailway and public city transport) are slightl
dependent on weather, the picture shows variambmsumber of passenger for different months of the
year.
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Fig. 6 Relative variation of daily numbers of pasgers in different months by category
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Source: DPmMP

If we use percentages, which show how big the wffee is between the daily number of passengers
in the months and year averages, we can see thedbiopcrease in January, and this is for ticketsgght
in the agency. The reason for this could be th&tni@l passengers want to have reserve of ticketse
beginning of the year.

The Next marked variation is for VYDIS passengetBere is 75 % decrease in July and almost 50 %
increase in February. For chip card category thatrans are about 20 %.

2 Regression and correlation analysis

These analyses are made of daily numbers of pamsenfjthe Pardubice Transport Company for every
month of the year 2008 and averages of temperapuegjpitations and sun shining measured in the
nearest meteorological station in Svratouch. Thasges are also from the year 2008.

Tab. 9 Correlation matrix

Average Duration
temperature  Totals of

of air precipitation sunshine
Civic -0,404 -0,243 -0,403
Cheap fare -0,438 -0,174 -0,338
Students -0,703 -0,600 -0,711
Pupils -0,525 -0,550 -0,545
Employees -0,010 -0,205 0,003
Time tickets —
total -0,554 -0,416 -0,542
Paid by chip card -0,702 -0,714 -0,800
Agency -0,430 -0,292 -0,464
VYDIS -0,563 -0,359 -0,366
Bought from
drivers -0,603 -0,369 -0,540
Individual tickets -0,756 -0,777 -0,867
External sellers -0,500 -0,409 -0,50D
Total -0,558 -0,467 -0,598

For given categories, correlation coefficients aegative, which means that there are indirect
relationships — with better weather (especiallyhwiigher temperature, lower precipitations and with
more hours of sun shining) less people use seratdse Pardubice Transport Company. But, not every
correlation coefficient seems as statistically Bigant. Statistically significant correlation ab%b level
of significance is only for time tickets for studgntotal amount of time tickets, individual tickgiaid by
chip card, total amount of individual tickets ahé total amount of all tickets.

The correlation matrix used time series data 8@g necessary for confirmation of the correlatton,
smooth out the series, and find residues to makelation analysis for these residues. Based osethe
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results, only correlation between time tickets stardents, total amount of time tickets, individtiekets
paid by chip card and the total amount of all tiskend duration of sun shining is confirmed.

At 95 % level of significance there is also statat significant correlation between time tickets f
students and average temperature. The other dowredaveren’t confirmed.

From the regression analysis, when the sun shimcgases 1 hour per day, the passengers using
service of the Pardubice Transport Company decref8e7 %. For the category of ticket paid by chip
card the elasticity is -4.5 % and for students i{¥s8B %. The temperature elasticity, which expresse
change of student passengers given by the changeeadge temperature of 1°C, is -2.9 %. Verifiqatio
of regression models, which are based on calculaifathese elasticities, at 95 % level of significa
didn’t prove enough quality of the models.

3 Conclusion

From the completed analysis results, it showsghasenger during decision-making about using ssvic
of the Pardubice Transport Company are influendgdweather, especially if it is sunny or not. This
correlation was confirmed for category of total ambof tickets, time tickets and students. Cotreta
on precipitation was proved on the 95 % level ajngicants as well as correlation on average
temperatures.
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