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Background
The spread of the worldwide pandemic of coronavirus disease 2019 (COVID-19) brought a
series of public health measures. The measures included physical distancing restrictions,
leading to (among others) the reduction of mobility. It is expected that this also had an impact
on driving behaviour and traffic safety. Several studies have investigated the impact on the
related phenomena (traffic volume, driving speed, road crashes), but with a number of
limitations:
1. They often studied the phenomena as isolated elements and overlooked their potential
relationships.
2. The focus was usually only on urban roads, neglecting other categories, such as
suburban or rural.
3. Time range often included pre- and during-pandemic periods, without considering the
post-pandemic period.
4. Although more traffic data collection technologies exist, the previous studies usually
relied on only a single method, without any comparison or cross-validation.

In contrast, we prefer seeing the safety (frequency and severity of crashes) as an outcome, with
driving speed being one of the explanatory factors; at the same time, both crashes and speed are
influenced, among others, by traffic volume. To investigate this complex relationship, all its
elements need to be quantified in a long-term perspective, ideally including pre-, during- and
post-pandemic periods. However, there are some challenges. Unlike routinely collected and
retrospectively available Police crash data, both speed and traffic volume are usually collected
for dedicated (not safety-related) purposes. In addition, there are more traffic data collection
technologies: in the further text, we label them as traditional (fixed detectors, such as radars or
cameras) and novel (GPS-based data from floating vehicle fleets).

Aims
To fill the mentioned gaps, our exploratory study has the following aims:
1. We will explore the relationship between driving speed, traffic volume and crashes, in
relation to the COVID-19 restrictions.
2. To quantify the impact of inter-regional travel restrictions, we will focus on a sample of
rural roads in Czechia, considering also their road design differences.
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By including the period 2019-2022, we will cover the entire timeframe (pre-, during-
and post-pandemic conditions).

We will use both traditional (profile traffic counters) and novel (segment-based floating
car data) methods of traffic data collection to assess the suitability of data for the
analyses.

Methods and issues
The analysis will be based on correlation and regression; however, it will need to tackle some
methodological issues:

The long-term data are likely to vary according to several unobserved factors. The
analysis will require using the time series methodology to distinguish between the trend,
seasonality and noise.

The longitudinal character and big data dimension of the analyzed traffic data will also
require thorough consideration of the most suitable temporal aggregation level,
balancing between the accuracy and the explanatory value.

The use of traffic data from different sources will require robust pre-processing,
considering the limitations of each measurement technology.

Results and conclusions

The exploratory study is expected to provide insight into the impact of traffic volume
(influenced by the COVID-19 restrictions) on driving speed and safety, i.e., frequency and
severity of crashes. Including data from the pre-, during- and post-pandemic periods may also
provide new insights; it may detect whether the driving behaviour returns to pre-pandemic
levels or if there are positive or negative changes (the “new normal”). The study will also
provide practical lessons regarding the big data analysis challenges, such as data
dimensionality, suitable aggregations, and comparability between data obtained by different
data collection technologies.



