Extreme weather impacts on European networks of transport
Seventh framework programme | Transports, call ID FPT7-TPT-2008-RTD-1
The EWENT project addresses the European Union (EU) policies and strategies related to climate change, with a particular
focus on extreme weather impacts on the EU transportation system.

Roads are generally the most vulnerable transport
sub-system in Europe, where large traffic volumes are
affected by adverse weather

EWENT Work Package 3: Estimation of
consequences of extreme weather for the
European transport system
The full version of EWENT D3 report is avail-able at: http://
ewent.vtt.fi/Deliverables/D3/EWENT_D34_v12_20120209.pdf

The report provides European level estimates of consequences of extreme weather conditions on the transport
system. The analysis is based on the transport mode
specific thresholds of extreme weather phenomena that
have been defined in EWENT Work Package 1 (WP1) as
well as the probabilities of adverse weather up to 2050s
from EWENT WP2.

Different traffic modes face different
challenges

Road traffic is the dominant mode within the network.
Two most common traffic patterns are:
•
•

Passenger transport in urban areas
Freight transport in corridors between these areas.

As large urban areas provide a dense network of roads,
redirecting the traffic is often possible in case of local
disturbances. Therefore, weather phenomena affecting
larger parts of these areas inflict disturbances, but do
not have major long-lasting implications, as traffic can
be re-routed around maintenance and repair construction
areas. This situation differs from corridor traffic, since
the re-routing option is more complex and possibly nonfeasible due to the lack of alternative routes.

Our studies have shown that the different traffic modes
within the European network of transport face completely
different circumstances and therefore different challenges
by weather phenomena. Accordingly, the thresholds,
recovery time, and accident numbers for different types
of weather differ for each traffic mode.
Weather phenomena can either affect the operations
directly or damage the infrastructure and hence affect the
operations indirectly. The duration of indirect effects is not
correlated with the duration of the weather phenomena.
Indirect effects can be reduced by maintenance activities
and may last much longer than the weather phenomena,
depending on their necessary repair measures.
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Furthermore, road quality and driver training vary
substantially within the European Union. This can result
in an intensification of the consequences of extreme
weather phenomena and leads not only to congestion, but
also to accidents. Traffic growth intensifies this impact.
Harmful weather phenomena’s safety effects are clearly
outweighed by the effects of this growth and the most
adverse impacts are related to time costs, infrastructure
damages and maintenance costs.

The rail network has limited rerouting options
Like in road traffic, rail traffic can be divided into urban
commuter and long distance passenger traffic, and freight
traffic between population centres.
Rail traffic has only a limited number of vehi-cles
compared to road traffic, which are operated by highly
trained drivers. In addition, multiple safety systems are
in place. The accident rates are historically low in this
controlled operating environment. On the other hand,
the lack of alternative routes and lack of track capacity
in case of weather disturbances can lead to significant
delays in rail transport. Time costs are also the dominant
factor when assessing the negative impacts of extreme
weather phenomena. Snow storms typically block the
tracks and points and thunderstorms damage the control
and safety systems.

Weather is an important factor in air traffic
delay
Compared to the surface traffic modes, air transportation
is a point-to-point connection. During the flight in en-route

area, aviation is only disrupted marginally by weather
phenomena. But during take-off and landing, it is very
sensitive to those effects. Especially fog, snow and wind
can disrupt the operations with even a low intensity. This
weather impact will increase in future. Past has shown
that particular airports, operating at their capacity limit,
are affected by bad weather phenomena. Due to the
expected increase in aviation, more and more airports
will operate in this area close to their overall capacity,
and therefore, they will be more affected by weather.
As regular operations after a disturbance is easier to
restore for relative small traffic centres than for net-work
structures like road or rail, the recovery time for aviation
is smaller. But especially high density airports transfer
delays to the next day as they do not have the capacity
to reduce accumulated aircraft queues during regular
operations.

Sea transport suffers from strong winds and
low temperatures
Like aviation, sea transport is a point-to-point connection
with only a very limited number of network elements
(e.g. channels). But unlike air traffic, the operations can
be disrupted significantly during the whole trip and not
only near the harbour. Especially strong winds and low
temperatures may have massive negative impact on the
operations.
Aviation and maritime shipping both rely on the connected
road and rail network, because these networks distribute
the passengers and goods to the final destination. The
intermodal node points have hence a significant role in
the overall performance of the transport system.

For inland waterway transport, weather
phenomena affecting the water level are the
most challenging

is described for the indicators delay and accident rate
in the same table. For the above mentioned example,
the inland waterway transport will be slowed down
by droughts.

Inland waterways are based on a network of rivers
and channels with a controlled water level. Therefore,
weather phenomena disrupting these levels, i.e. heavy
precipitation (especially in association with snow melt)
and drought have significant impact on the operations.
Also low temperatures over a longer time period
(resulting in ice drift) lead to disruptions. Wind and low
visibility may have also negative impacts, but they are
not that significant.

For all transport modes the accident rate is likely to
be reduced or will stay on a low level in future, as it is
expected that better technologies and higher safety
standards (which today are best utilized in aviation),
will influence the accident rate more than the expected
weather changes. From an economic point of view, the
former trend clearly outweighs the latter.

Future technological developments will
outweigh possible negative impacts of
weather phenomena on the accident rate
The following table summarizes the added risks for
delay and accidents in dependence from the expected
climatic changes. As the expected changes concerning
heavy precipitation are negligible, the focus is on the
other phenomena of extreme weather (wind gusts,
snowfall, heat waves and cold spells). For the different
climatic regions, the expected change from 2010 for
each of those phenomena is given by a percentage
rate. For example, the heat waves for the temperate
region will increase between 0.1% and 7.0% until 2040.
The effect of the changes on different traffic modes
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No particular identifiable changes due to weather phenomena because of overlapping effects. But due to increased traffic
volumes, the system bottlenecks, i.e. primarily airports, will be more congested.

The accident risks are expected to remain unchanged even if extreme weather phenomena increase slightly.

The Nordic and Alpine region IWT will benefit in general from the warmer climate and reduced number of frozen rivers.
The delays (time costs) are expected to increase in warmer regions (primarily Mediterranean); the climate is getting warmer
and droughts will slow the traffic and reduce cargo capacities.

No changes; even if the risks of accidents increase because of adverse weather phenomena, the improving safety track record
as a result of better navigation and vessel traffic control technologies will reduce the risks even more.

No changes or slight decrease due to reducing ice cover (e.g. in the Baltic Sea)
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No particular changes could be identified for coastal shipping accident risks

Accidents continue to decline due to improved safety technologies despite the extreme weather risks.
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The extreme weather phenomena will most likely increase the delays in general, but more efficient capacity utilization
technologies and improved control systems dampen the negative effects.
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1 The approximate assessment is based on the assumption that the waterway infrastructure is not going to be changed and the transport volumes are approximately the same as today. Accidents
are expected to remain unchanged or to decrease due to improved fairway information and technological developments. Considering the current technology level and assuming no further
development, an increase of accidents related to grounding may be expected in areas vulnerable to low-water occurrence.
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