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Background



Background

• March 2020: World Health Organization
declared COVID-19 a world-wide
pandemic

• The impact of COVID-19 has been
devastating in terms of human lives

• COVID-19 has led to temporary changes
on various fronts, including those related
to road mobility and road safety



Background

• To reduce the spread of COVID-19
countries introduced countermeasures

• Most countries imposed a “lockdown”
restricting every day activities to the bare
essentials

• The “lockdown” imposed by most
countries led to an economic downturn
of unprecedented proportions



Background

• As economic activity declines, travel
decreases and drivers are at low risk of
collisions

• With the majority of the world’s population in
a “lockdown” status, road traffic volumes and
mobility activities have declined massively
and the exposure to road traffic accidents
was consequently reduced

• COVID-19 restrictions offers the opportunity
to examine road safety from a different
perspective
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Research aim

• Understanding the impact of COVID-19
restrictions applied during the year 2020
in Rome (Italy) on road safety

• A macro-level safety model relating
accident frequencies to road network,
traffic and socio-economic activities was
developed

• Understanding how the functionality of
road networks has changed during the
lockdown period



Methodology



Methodology

• A multiple regression model was developed to examine the relationship
between traffic crash frequency and road network, traffic and socio-economic
activities

• The influence of the various features was assessed at the zone level, i.e. the
Traffic Analysis Zones (TAZs)

• The macro-level safety model was built using the data of three years (2017,
2018, 2019)

• The data related to the lockdown period in Italy, e.g. March, April and May
2020, were used to analyze how the functionality of road networks changed



Data



Data

• 5 municipalities of the urban area of
Rome (Italy)



Data

• 5 municipalities of the urban area of
Rome (Italy)

‒ Municipality 1: Old town

‒ Municipality 2: Parioli/Nomentano

‒ Municipality 4: Tiburtina

‒ Municipality 5: Prenestino/Centocelle

‒ Municipality 10: Ostia/Acilia



Data: Traffic Analysis Zones

• QGIS software

• Each municipality was
subdivided in TAZs (Traffic
Analysis Zones)

• TAZs homogeneous as
possible

‒ Extension
‒ Traffic attractors/generators
‒ Levels of functionality of roads and

intersections

• 44 TAZs identified



Data : Traffic Analysis Zones

• For each Taz:

‒ Extension of the area [ km2 ]
‒ Length of main roads [ km ]
‒ Length of secondary roads [ km ]
‒ Density of the road network - main roads [ km / km2 ]
‒ Density of the road network - secondary roads [ km / km2 ]
‒ Density of the road network - main and secondary roads [ km / km2 ]
‒ Number of main intersections [ n ]
‒ Number of secondary intersections [ n ]
‒ Density of the main intersections [ n / km2 ]
‒ Density of secondary intersections [ n / km2 ]
‒ Density of main and secondary intersections [ n / km2 ]
‒ Number of attracting poles [ n ]
‒ Density of attracting poles [ n / km2 ]



Data : Traffic Analysis Zones
• Road network of Rome on QGIS



Data : Traffic Analysis Zones
• Traffic attractors of Rome on QGIS



Data : Traffic Analysis Zones



Data : Average Daily Traffic ADT

• Average Daily Traffic
for TAZs for years
2017, 2018, 2019



Data : Average Daily Traffic ADT

• Average Daily Traffic
for TAZs for March,
April, May 2020



Data : Road traffic accidents

• Road traffic accidents in Rome (Open Data - Roma Capitale)

‒ Years 2017, 2018, 2019

‒ March, April, May 2020

• Accidents with injuries
and / or deaths

• Data imported on QGIS



Data : Road traffic accidents

• Road traffic accidents
in Rome

‒ Years 2017, 2018, 2019

‒ March, April, May 2020

• Accidents with injuries
and / or deaths



Results and discussion



Results and discussion

• Macro-level safety model for the different traffic analysis zones (TAZs) within
the urban area of Rome (IBM SPSS Software)

‒ Dependent variable: road traffic accidents / year
(mean of years 2017, 2018, 2019)

‒ Independent variables:
‒ Density of main roads [ km / km2 ]

‒ Density of secondary roads [ km / km2 ]

‒ Density of main intersections [ n / km2 ]

‒ Density of secondary intersections [ n / km2 ]

‒ Density of traffic attractors[ n / km2 ]

‒ ADT Light vehicles / year

‒ ADT Heavy vehicles / year



Results and discussion

Model Summary

Model R R Squareb Adjusted R Square Std. Error of the Estimate

1 ,933a ,871 ,846 66,537521994406200
a. Predictors: ADT Light vehicles / year, ADT Heavy vehicles / year], Density of main roads [ km / km2 ], Density of secondary roads [ km / km2 ], Density of attracting poles [ n 
/ km2 ], Density of main intersections [ n / km2 ], Density of secondary intersections [ n / km2 ]

b. For regression through the origin (the no-intercept model), R Square measures the proportion of the variability in the dependent variable about the origin explained by 
regression. This CANNOT be compared to R Square for models which include an intercept.

Coefficientsa,b

Model Unstandardized Coefficients Standardized Coefficients t Sig.

B Std. Error Beta

1

Density of main roads [ km / km2 ] -15,757 9,453 -,193 -1,667 ,104

Density of secondary roads [ km / km2 ] ,834 2,250 ,081 ,371 ,713

Density of traffic attractors [ n / km2 ] ,454 ,597 ,084 ,760 ,452

Density of main intersections [ n / km2 ] ,551 2,081 ,031 ,265 ,793

Density of secondary intersections [ n / km2 ] 1,126 ,603 ,232 1,867 ,070

ADT Light vehicles / year ,001 ,001 ,391 1,347 ,186

ADT Heavy vehicles / year ,029 ,018 ,517 1,655 ,106
a. Dependent Variable: Road traffic accidents / year (years 2017, 2018, 2019)
b. Linear Regression through the Origin

• Macro-level safety model for the different traffic analysis zones (TAZs) within
the urban area of Rome (IBM SPSS Software)



Results and discussion

• Application of the macro-level safety model developed to the period March, April,
May 2020

• Due to COVID restrictions:

‒ Reduction of traffic attractors: 90%

‒ Downgrading of main roads to secondary roads: 20%

‒ Downgrading of main intersections to secondary intersections: 30%

‒ Downgrading of main intersections to “no intersections”: 20%

‒ Downgrading of secondary intersections to “no intersections”: 40%

ADT (For each lane)
Downgrading of main roads to secondary roads < 8000

Downgrading of main intersections to secondary intersections <16000
Downgrading of intersections to “no intersections” <1600



Results and discussion
• Application of the macro-level safety model developed to the period March, April,

May 2020

‒ Input data (considering reductions):

‒ Density of main roads [ km / km2 ] – reduction

‒ Density of secondary roads [ km / km2 ]

‒ Density of main intersections [ n / km2 ]

‒ Density of secondary intersections [ n / km2 ]

‒ Density of attracting poles [ n / km2 ]

‒ ADT Light vehicles / year

‒ ADT Heavy vehicles / year

‒ Output data: road traffic accidents (predicted values)



Results and discussion

• Application of the macro-level safety model developed to the period March, April,
May 2020

‒ Comparison between predicted and observed road traffic accidents: difference not

significant (T-test pvalue>0.05)

Paired Samples Test 

 Paired Differences t df Sig. (2-tailed) 

Mean Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence Interval of the Difference 

Lower Upper 

Pair 1 
VAR00001 - 

VAR00002 
-6,50000 26,28599 3,96276 -14,49167 1,49167 -1,640 43 ,108 

 

• Confirmation of the change of the functionality road networks considered



Conclusion



Conclusion

• The macro-level safety model developed considering 5 municipalities of
Rome for 3 years (2017, 2018, 2019) allowed to examine the relationship
between road traffic accidents frequency and road network, traffic and socio-
economic activities

• The data related to the lockdown period in Italy, e.g. March, April and May
2020, were used to analyze how the functionality of road networks changed

• The results allowed to understand and quantify how the functionality of road
networks changed during the lockdown period
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