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Winter maintenance in Finland

Street maintenance is the responsibility of the municipality

In Finland, the law states that maintenance and public sanitation of streets
and certain public areas are the responsibility of the municipality. The owner
of a plot has a duty to take care of the maintenance of the pavement next
to plot by keeping it clear of snow and taking care of gritting and salting,
for example. Figure 1 presents the responsibilities related to street mainte-
nance. It is also possible for the municipality to take over the maintenance of
the pavements belonging to the plot owner. [1]

According to the law, the municipality has the right to prioritise the streets
to be maintained. This makes it possible to give priority to the maintenance
of more significant transport routes. The maintenance classification should
be performed separately for vehicle traffic, and footways and cycle paths.
According to the Maintenance and Public Sanitation Act, the roads must be
kept in a satisfactory condition for traffic. However, the Act does not define
a specific level for the quality of the maintenance, leaving this the responsi-
bility of each respective municipality. [2]

Therefore, it is the task of a municipality to organise the maintenance as well
as to define the level of quality and the actions and measures to meet this
level. Hence the criteria of time limits, snow thickness or the methods to be
used, for example, can vary significantly between cities. The importance of
winter maintenance of cycle paths and footways also varies between cities.

According to the Maintenance and Public Sanitation
Act, the roads must be kept in a satisfactory condi-
tion for traffic. However, the definition of the level of

quality is the responsibility of the municipality.
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Challenges in cycle path winter maintenance

Winter maintenance is one of the most important means available for
controlling cyclist and pedestrian volumes during the winter months.
The number of cyclists can be increased by keeping the routes free from
snow and ice. Cycling usually declines during the snowy winter period:
in the summer time, there can be up to 10 times more cyclists on the
roads. Although the snow conditions in many Finnish cities are challeng-
ing, the number of cyclists can be significantly increased by improving
winter maintenance. Cycling is also possible in winter as long as winter
maintenance is used to create sufficient conditions for it. [4] [5]

Fiig. 3. The excess snow ploughed
from the road often piles up on
cycle paths and footways located
next fo the road.

Fig. 4. In winter rmaintenarce,
Intersections are often problematic.
The snow tends fo pile up at the
ena’s of the pedestrian crossings,
making them more difficult fo use
for pedestrians and cyclists.
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Fiig. 2. Snow ploughed on cycle
path makes safe moverment aifficult
and encourages cyclists to use the
road instead.




Implementation of the study

Example cities

In order to find the best cycle path winter maintenance practices, four
Nordic example cities were selected: Copenhagen, Denmark; Linkdping
and Umea, Sweden and Oulu, Finland. The material was collected by
separately interviewing the employees responsible for maintenance in
each respective city. In all cities, the winter maintenance of cycle paths
and footways has been prioritised, and various practices are used
to maintain a high-quality network of cycling and pedestrian routes
throughout the year.

Copenhagen’s winter maintenance processes are among the most ef-
fective. The city lives up to its cycling city reputation in summer and
winter, as the efficient and proactive use of salt prevents the cycle paths
from icing over, keeping the cycling conditions safe throughout the year.
Linképing has set stringent quality requirements for the city’s 90-km
long main cycle path network. Snow coverage of 1 cm is enough to send
the combined snow sweeping/salting vehicles into action to clear the
cycle paths of snow and to prevent the road surface from freezing over.
In Ume3, the snow conditions are challenging. To ensure a good level
of quality, the City has subsequently decided to maintain the streets in
the city centre area itself. Oulu is probably the best-known cycling city
in Finland. Thanks to good winter maintenance, cycling is a quick and
efficient alternative to motoring, even in the winter time.

The methods used to achieve a high winter maintenance quality in the
example cities differ. The winter maintenance process and methods
used are adapted to the city-specific characteristics and weather con-
ditions. A common feature for all of the cities is that they appreciate
the cyclists’ needs and prioritise these in their winter maintenance pro-
cesses.
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Flg. &. Example cities in Finlana,
Sweden and Denmark.
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Winter conditions in the example cities

Winter maintenance is mainly organised based on the weather conditions,
which vary from city to city. In Copenhagen, there is not a lot of snow in
the winter, but slipperiness often causes problems. In Oulu and Umea,
the ground may be covered with snow for more than 150 days of the year.
This means that ploughing and snow storage become critical factors. In
Linképing, the winter conditions are somewhere in between those of the
other cities. See Table 1 for winter conditions in the cities studied.
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Linkdping

Umea

Copenhagen

Oulu

Inhabitants

147,334 (2011)

117,294 (2012)

549,050 (2012)

190,847 (2013)

Length of winter

75 days of snow coverage
(on average, 1961-1990)

150 days of snow coverage (on
average, 1961-1990)

Cold season
21 Nov -22 Mar

160-175 days of snow coverage
(on average, 1981-2010)

Mean tempera-
ture

Approximately 6 degrees
(yearly mean temperature,
1961-2011)

Approximately 3 degrees
(yearly mean temperature,
1965-2011)

The highest daytime tem-
perature: below 6 degrees
(on average, 21 Nov-22 Mar)

2-3 degrees
(annual mean temperature)

Snow depth

20 cm (on average, 15 Feb
1981-1990)

50-60 cm (on average, 15 Feb
1981-1990)

6.8 cm
(greatest depth on average,
8 Jan)

40-60 cm
(on average, 15 Mar 1981-2010)

Linkdping

Copernhagen

[6l[71[8] 91 [10] [11] [12]
Oulu

Table 1. Winter conalitions in the
example crties.




Winter maintenance processes in example cities

One step at a time toward objectives

Efficient and effective winter maintenance requires a well-planned main-
tenance process. Each part of the process must function seamlessly to-
gether to ensure a route that is safe and easy to navigate. Each study
city has worked out their winter maintenance differently, but the level of
cycle path and footway maintenance quality has been raised to a high
level in all of them. It is even higher than that applied to road mainte-
nance. See Table 2 for some key figures related to winter maintenance
in the example cities.

With regard to winter maintenance, it is particularly important that the
City upholds the set quality requirements and that the high winter main-
tenance levels are adhered to. Because it is seldom possible to achieve
the high-quality standards with respect to the whole route network,
Linkoping and Ume3, for example, have prioritised a network of routes
to be maintained at a particularly high maintenance quality level. The
network is used to inform the citizens of the routes that are suitable for
pedestrians and cyclists throughout the year, regardless of the weather.
Cyclists and pedestrians must be assured that the route is always going
to be safe to use.

It is wise to start improving the quality of winter maintenance through
small actions rather than trying to raise the quality level of the entire net-
work immediately. For example, by selecting one of the most heavily-
used cycle paths and then promising to keep it in good condition, it is
possible to show the inhabitants what a high level route at its best can be
like. This way, you can attract more people to engage in winter cycling.

In Umed, for example, the maximum snow coverage on the prioritised
cycle path network was previously 2 cm. However, the City soon realised
that keeping up that quality level was too challenging, and the snow limit
was raised to 4 cm. The citizens have been happy with this change, be-
cause they now know what kind of winter maintenance quality level to ex-
pect. Even with the raised snow limit, the high-quality winter maintenance
in Umea makes cycling easy.

Quiality criteria must be set so that the stated qual-
ity level can be maintained throughout the entire
winter.
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Linkoping

Umea

Copenhagen

Oulu*

Snow ploughing

100, class I cycle paths

30, class I cycle paths

29, cycle paths

36, in total class I and II

times per winter | 25, class II cycle paths 15, class II cycle paths 9, footways routes (2012)
(on average) (on average) (2011/12)
Anti-skid 100, class I cycle paths 19, class I and II cycle paths 29, class A cycle paths 16, in total class I and II
treatments per 25, class II cycle paths (on average) 9, footways routes (2012)
winter (on average) (2011/12)

Amount of snow
removed per

200,000-300,000 m3
(on average)

162,520 m3 (2011/12)

In an average winter, snow re-
moval is not required

approximately 300,000 m3
(including footways in the
city centre)

winter
Budget per year | Footways and cycle paths | Total budget approximately 4.1 | Total budget 4.7 million in EUR [ EUR 720,000 per year, class I
approximately 2.4 mil- million in EUR (about 35 mil- | (35 million in DKK), pedestrian and cycle routes
lion in EUR (20 million in | lion in SEK) Cycle paths and footways not EUR 550,000 per year, class I
SEK) Cycle paths approximately 0.8 | separated pedestrian and cycle routes
million in EUR (about 7 mil-
lion in SEK)
Cycle paths, km [ Ca. 560 km (including 67 km, prioritised routes 358 km (2012) 600 km (2012)

the prioritised 90 km long
network) (2012)

171, other cycle paths and
footways (2012)

Table 2. Key figures related fo the
winter maintenarnce of the stuay

cltes.

* The number of times Ciity of Oulu snow ploughs and anti-skid treatments are employed and

the armount of snow removed only fnclude maintenarce actions carried out by Oulu technical

public utinty (TEKLY), not outside contractors.




Linkdping
Prioritised 90-km cycle path network

In total, there are approximately 560 km of cycle paths and footways
in the Linkdping city area. Out of that, approximately 90 km belong to
the prioritised cycle path network. The network is designed to connect
the most important business areas, the university, schools and the city
centre to the residential areas. The winter maintenance requirements are
higher for the prioritised network than on other cycle paths. The snow
limit is 1 cm, and maintenance is carried out using a combination of
sweeping and salting. Thanks to the prioritised network, the residents
can rest assured that certain routes will be easily accessible for cyclists
and pedestrians throughout the winter.

The general snow limit on Link&ping’s street plan is 3 cm (except for the
local streets belonging to the ‘lokalvagnat’ where it is 5 cm) for cycle
paths and roads alike. Time limits have been placed to prioritise the win-
ter maintenance criteria of the city centre and travel centre areas. The
city centre must be clear of snow within 6 hours and the public trans-
portation centre within 3 hours after the snowfall has stopped.
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Fig. 6. The snow limit for
Linkdping's prioritised 90-km cycle
path network is 1 cm. [13]




Works contracts

There are seven contract areas in Linkdping, and six contractors. The
works contracts are awarded for five years at a time. The contract peri-
od is designed to be long enough to make it worthwhile for the contrac-
tors to invest in new equipment, for example. The contracts are mainly
based on geographical areas, with the exception of the prioritised 90-
km cycle path and footway network, the maintenance of which has been
given to a single contractor, even though the network passes through
several separate contract areas. This way, only one contractor has
had to acquire the special sweeping and salting equipment required. A
continuous contract area also ensures that the quality remains uniform
throughout the route.

The contractors decide themselves when they start the maintenance,
but they are required to send an e-mail notification before starting each
action. This is to make sure that the city personnel in charge of the
maintenance are aware of the status of the street network. An e-mail will
also be sent to the City’s customer service centre so that they are able
to answer any questions regarding the winter maintenance.

Figures 7 and 8. The prioritised
cycle path network /s maintained
using a method that combines
sweeping and salting. During heavy
Snowiall, ploughing /s used instead

of sweeping.
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Working dialogue with the contractors

When necessary, the City is in contact with the contractors on a daily
basis. In their monthly meetings, the City and the contractors discuss
the work carried out and any problems that may have arisen. Some-
times the City personnel in charge of the maintenance take part in these
contractor meetings and meet the drivers themselves. This way, they
have the opportunity to discuss important matters at the grassroots lev-
el and, on the other hand, to hear the views and comments of the driv-
ers regarding winter maintenance.

Some contractor equipment has GPS locators, enabling the City to
monitor the maintenance actions. The GPS locators make it easier to
track where the driver has been at any given time and to verify that all
routes are cleared as agreed. The locator also provides detailed location
information on possible road surface failures or other problems reported
by the driver. The City’s goal is to have GPS locators available on all
contractor equipment.

WINTER MAINTENANCE PROCESS

Before taking any action

During maintenance actions

Follow-up




Pavement maintenance

In Linkdping, pavement maintenance is the responsibility of the property
owner. However, not all property owners carry out their duties in ac-
cordance with the required level, which can cause problems — especially
in the city centre. Therefore, the City initiated a project which aimed to
get the property owners to purchase winter maintenance services for
their respective pavements from the contractor managing the area. This
way, the pavements could be maintained at the same time as the other
parts of the routes, thus improving quality levels. The method was test-
ed during winter 2012-2013 on one street section, and the results were
promising.

Fig. 9. In Linkdping, the heating
Ssysterm keeps the pedestrian areas
clear of ice.
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Fig. 70. In Linkdping, as /s the

case with Finnish cities, pavement
maintenance /s the responsibiity or
the property owner.




Umed

Prioritised cycle path and footway network

There is a total of approximately 240 km of cycle paths and footways in
Umea. Of these, 67 km belong to the prioritised cycle path and footway
network, which has more stringent winter maintenance quality require-
ments. The prioritised network connects all residential areas to the uni-
versity, hospital and the city centre. Most of the residents work or go to
school within these areas, so good connections are important.

The City has drafted a winter maintenance quality declaration, which
guarantees that the main streets will be ploughed after a 4-6 cm snow-
fall, and the prioritised cycle paths after a 4 cm snowfall. On the other
cycle paths and footways, the snow limit is 6-8 cm. On the prioritised
network, the goal is to carry out proactive anti-skid treatment.
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Fiig. 11. In Umed, the prioritised
cycle path and footway network
extends to different parts of the
city. Other cycle paths complement
the network. [16]




Works contracts

In Umea, the City itself is responsible for winter maintenance in the city
centre. The maintenance of the other city areas have been awarded to
an outside contractor with a 3-year works contract. The contract can,
however, be extended by a further 2 years. Allthough it is more expen-
sive for the City to maintain the city centre itself than using an outside
contractor, the City wants to invest in the quality of the maintenance. It
is possible to guarantee high quality and invest in small details by using
your own personnel than by using an outside contractor.

External contractor decides on the actions they take independently, but
they must contact the City before starting any actions. Subsequently,
the City always has two employees on standby to receive the notifica-
tions from the contractors and to control the maintenance work. In order
to manage the maintenance more efficiently, the City aims to take more
responsibility for decision-making regarding, for example, when the ac-
tions should commence.

Figures 12 and 13. In Umed,

the prioritised network /s used fto
separate the cycle path network
from other traffic in most locations,
including the city centre.
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Before taking any action

GPS locators make monitoring easier

The street and park department at the City of Umea uses the 1ISO 9001
certification, with which the quality of the winter maintenance is moni-
tored and evaluated. A GPS tracking system helps with quality control
and devices have been installed in the equipment of both the City of
Umeéd and the contractor. The system makes it possible to track the
movements of the maintenance equipment along the road network, and
to identify the driver and the time of day. In particular, this makes it eas-
ier to monitor the actions carried out by the contractor and, on the other
hand, to locate problematic areas on the map.

During maintenance actions

Furthermore, the City and the contractor also meet twice a month in the
winter time. In order to bring up any problems and to be able to address
them as soon as possible, there are weekly meetings with those respon-
sible for the maintenance performed by the City.

Follow-up

WINTER MAINTENANCE PROCESS

Fig. 14. The City of Umed has
opted to build green areas betweern
the cycle paths and footways and
the roaa, and use them for snow
storage.
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Copenhagen

Continuous cycle path network

In Copenhagen city centre, the street space is usually divided into three
parts: road, one-way cycle path edged with kerb stones, and pavement.
There is a total of 358 km of cycle paths, and they are kept free from
snow by sweeping or, in case of heavy snowfall, ploughing. The main
method of anti-skid treatment is salting, and the aim is to use it proac-
tively on the cycle paths. Like Linkdping, Copenhagen also uses com-
bined sweeping and salting equipment.

The three different maintenance classes in use in the city are A, B and
C, of which class A is of the highest quality. All cycle paths belong to
class A, and all pavements to class B. The snow limit for classes A and
B is 2-3 cm. The roads may belong to class A, B or C. Class C routes
are cleared of snow only after the higher class routes have been cleared.

The quality of Copenhagen’s winter maintenance is based on proactive
salting. The aim is to apply salt to the cycle paths before they freeze,
which ensures safe cycling, regardless of the weather.

Fiig. 15. Copenhagen has a com-
prehensive cycle path network that
/s separated from both motor and
peaestrian traffic. [17]




Works contracts

There are 40 different contractors operating citywide in Copenhagen.
The contracts have been determined route-specifically, and the num-
ber of routes per contractor can vary. The duration of the contracts is
four years. The route-specific contracts help to minimise quality issues
when moving from one contract area to another, and the quality is even
across the whole street network.

The contractors have agreed that the last contractor to arrive at a road
junction clears the junction area of snow. This way, everybody knows
whose responsibility it is. The City has also taken over some junction
areas belonging to private roads that otherwise would not be under the
City’s maintenance responsibility. This is to ensure a high maintenance
quality level throughout the city and on the main cycling routes.

The decisions regarding the winter maintenance actions in Copenhagen
are made by the City. Winter maintenance is managed from a control
room, from where things like weather conditions and sending orders to
contractors to undertake actions are monitored. Thanks to the control
room, dozens of contractors can be managed easily and in a systematic
manner.

In Copenhagen, the last contractor to arrive at a
junction is required to clear the junction area of
snow.

Best practices for cycle path winter maintenance processes

Control room

The entire maintenance responsibility of the City of Copen-
hagen is controlled around the clock from the control room.
There are always two duty officers monitoring the weather
and making decisions on winter maintenance actions. The
control room receives information from ten measurement lo-
cations around the city. Among other things, the points pro-
vide information about the amount of salt and traction on
the routes’ surfaces. Around-the-clock monitoring allows for
high-quality winter maintenance, thanks to proactive salting.

The duty officers can contact the contractors directly and in-
struct them on what actions should be taken. On the class A
routes, the contractors have 45 minutes to start work after
acknowledging the notification. On class B routes, the dead-
line is 1 h 15 min and on the class C routes it is 1 h 30 min.
The movement of the contractors can be monitored via GPS
locators.




Continuous monitoring

The City of Copenhagen has three employees who are responsible for
monitoring the quality of the winter maintenance. Quality control takes
place every time the equipment is on the move.

At the beginning of the winter the City has a meeting with all the con-
tractors to explain the maintenance procedures. However, the City and
the contractors exchange information continuously throughout the win-
ter. The City aims to provide the contractors with both positive and neg-
ative feedback when necessary. The idea of the feedback is to let the
contractors know that they are subject to constant supervision.

WINTER MAINTENANCE PROCESS

Fig. 16. A salted and swept route
offers good traction, making cy-
cling safre and easy.

Before taking any action

During maintenance actions

Follow-up
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Oulu

A separate and straightforward cycle path network - . ‘,

There are approximately 600 km of cycle paths in Oulu, the winter maintenance ‘ SRS AP
of which has been divided into two quality classes. On the class | cycle paths, N _"'1- X
the snow limit is 2 cm, and the routes are to be ploughed by the end of the fol- - '\ .
lowing workday. In case of continuous snowfall, the snow limit is 3 cm. The snow FE AN ~
should be ploughed before the following morning and afternoon rush hours at 7 ) :
am and 4 pm, respectively. If there is snowfall after 6 pm, it does not need to be S NSt /
ploughed before 7 am the following morning, unless the snowfall is in excess of MNER XL
8 cm. On the class Il cycle paths, the snow limits are 3 cm and 5 cm in case of e b RN :

a continuous snowfall. Slush should be removed from the cycle paths and foot- K : ' /
ways when it reaches 3 cm on the class | routes and 5 cm on the class Il routes. it SN o 2
(18] N AR

In general, the anti-skid treatment used on the cycle paths is ploughing and 3‘““/, ey

sanding. At certain locations, separate permission can be granted for the use of . 7 T
salt in spring and autumn. The ploughs use perforated blades so as not to create SRS & o -
a slippery surface. <M Wi~ S

At the beginning of 2013, Oulunsalo, Haukipudas and Kiiminki merged with the - > o A .
City of Oulu, which is now also responsible for their winter maintenance. In this v @ ol
study, however, we only concentrate on the winter maintenance of Oulu proper. Ny

Maintenance requirements

Class | Class I

e Snow limit 2 cm, 3 cm during snowfall e  Snow limit 3 cm, 5 cm during snowfall

The aim is to keep the routes clear of ice at
all times

Ploughing and anti-skid treatment is carried
out before 7 am and 4 pm. After 6 pm, the
snow does not need to be ploughed unless
the accumulated snow coverage thickness
is over 8 cm.

Methods used are ploughing and sanding

The aim is to clear any ice from the routes
by applying anti-skid treatment with a few
hours delay

Ploughing and anti-skid treatment is car-
ried out after the maintenance of the class
| routes

Methods used are ploughing and sanding

/e

—= S

Fiig. 17. In Oulu, the cycle path net-
Work runs separate from the vehicle
traffic, making winter maintenance
easler and more efficient. [19]




Works contracts

There are eight regional maintenance areas in Oulu proper, four of which
are managed by the Oulu technical public utility (TEKLI). The other areas
have been given to outside contractors. There are four outside contrac-
tors with four-year works contracts. The contract periods overlap so that
all contracts do not expire at the same time. Therefore, one contract is
tendered each year. As a result, contractors who lose the contract this
year can bid for a maintenance contract in another area the following
year.

The contractors decide themselves when to start the maintenance ac-
tions. However, the City contacts the contractors via telephone or e-
mail to discuss actions when necessary. The monthly meetings between
the City and the contractors cover issues such as what actions have
been carried out, and feedback regarding maintenance.

TEKLI

The Oulu technical public utility, or TEKLI, began its
operations in early 2008. As a public utility, it offers
maintenance and building services, machine and
transport services, and real estate and logistics ser-
vices. A management board subordinate to Oulu City
Council is responsible for the operations and viability
of the department. At the moment, TEKLI is respon-
sible for the maintenance of four contract areas. [20]

Flg. 18. De-iced footways facllitate
the use of bicycle racks in the
winter, and covering the racks
racilitates winter maintenarce.

Fiig. 79. In Oulu, the ploughed sur-

1ace must not be left sljppery, so [ - ;. Cmrm
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bladte. 5




Follow-up

The contractors are not obliged to notify the City of the actions they carry
out in real time, but the quality of the maintenance is monitored via in-
spections and field reviews. Inspections apply to TEKLI, too. The con-
tractors must follow the winter maintenance criteria stated in the quality
cards. Among other things, the cards specify the snow and time limits,
the grade of sand to be used and the properties of the ploughing equip-
ment.

The City also has a browser-based information website for saving con-
tract-related documents such as works contracts, ploughing logbooks
and quality cards. This facilitates communication between the City and
the contractors and ensures that all parties have the same information at
their disposal.

During 2013, Oulu implemented a GPS tracking system for ploughing and
sanding equipment for a new area contract. The goal is to extend the use
of the GPS system whenever new work contracts are concluded.

Fig. 20. Junctions are often left
unattendea, especially where corn-
tract areas meet at a junction. With
proper maintenance, however, /it /s
— possible to ensure safe crossing for

cyclists and pedestrians alike.
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During maintenance actions
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contractors

Number of 7

contract areas

Type of con- Regional,

tract 90-km route, route-specific

Equipment 3 salting and sweeping
machines
55 tractors for the whole
route (cycle paths and
roads)

=

—

T T [Copell
1 + the City takes care of the main- R
tenance of the centre itself

19 tractors, 2 of which are for sand-
ing only and the rest for ploughing
and sanding.

In total with the contractor: 45 trac-
tors.

nance (salting and sweeping)

20 ploughing tractors + 4 sub-
contractor tractors

19 tractors for sanding

(In addition, the propriety
equipment of the other contrac-
tors)




Communication with stakeholders

Link6ping - dialogue is the key to success

In Linkdping, the City and the contractors are engaged in an open di-
alogue. Both parties give feedback and contact each other by e-mail
or phone on a daily basis during the winter when necessary. Although
there are occasional winter maintenance quality problems in Linkdping
at junctions and contract area borders, for example, these issues are
easily addressed through dialogue. An open, working dialogue ensures
that issues can be solved quickly and easily by a single call, if neces-

sary.

Besides the contractors, the City is in contact with various stakehold-
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Umea also informs its citizens

In Umed, contractors are obliged to notify the City before starting any
maintenance actions. The City utilises the information provided by the
contractor efficiently to inform citizens. The web pages of the City con-
tain continuously updated information about winter maintenance, in-
cluding locations and what is happening next. This way, the citizens can
check for themselves exactly when the streets nearby will be ploughed.
This reduces the amount of calls to the city customer service centre and
maintenance team. If the City’s customer services centre receives calls
related to maintenance, the callers can be referred to the web pages,
which often provide an answer to the problem.

ers during the winter. The public transport operator, for example, is in-
formed in good time of any winter maintenance problems. This way, the
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Winter maintenance into consideration in road network planning

The basis for winter maintenance is created during the
planning stage

To facilitate efficient and easy-to-operate winter maintenance, the
routes must support winter maintenance. Maintenance is easier when
the routes are separate from other traffic, as in Oulu and Umea. When
the snow is ploughed from the road, it doesn’t accumulate on the cycle
paths and footways. A separate, uniform route is easy to plough and
sand without the need to worry about other traffic.

Observing the requirements of snow logistics

The space requirements for snow logistics are often ignored when plan-
ning areas and streets. If there is no storage space for snow next to
or near the streets, the ploughed snow must be transported elsewhere.
This can increase winter maintenance costs significantly. In Ume3, the
aim is to leave a 3-metre wide safety strip between the cycle paths and
footways and the road for easy storage of the ploughed snow. In Co-
penhagen, there is always a half a metre of space left between the road
and the cycle path for snow storage. This way, there is no need to trans-
port snow during an average winter. Besides space for snow storage,
the planning must take into account the melt water flows in the spring.

Figures 22 and 23. When the route
/s separaled from the other traffic,
maintenarce /s easrer. That is one

of the reasons for the high-quality
winter maintenance found in Oulu
and Umea.




Aiming for minimum snow removal

In Umed, snowfall during the winter is heavy, and removal of snow in-
creases costs. Hence the desire to minimise the need for snow logis-
tics. In residential areas where there are two pavements, one is used to
store snow. This means that pedestrians may have to use the road or
the pavement on the other side for some distance. This is not consid-
ered a problem, since the traffic is light and slow-moving.

Fig. 24. In Copenhagen, planners
have added a half-metre wide
space for srow between the cycle
path and roaa, eliminating the need
fo transport snow auring a normal
winter.

Best practices for cycle path winter maintenance processes

Fiig. 25. Using appropriate ma-
chines for the routes guaranitees
consistent quality. (Copernhagen
and Linkdping)




Principles of winter maintenance

Keep your promises.

Do not try to do everything at once. Select a prioritised route of a suitable length for
high-quality maintenance throughout the year.

Monitor the level of maintenance throughout the winter and maintain ongoing dialogue _
with the contractors. s

It is easier to develop maintenance when you know the situation on the streets.

Take maintenance requirements into account when planning the routes. Significant
savings can be achieved by planning the places for snow storage, for example.

Select the most appropriate maintenance methods for the weather conditions in the
city.

Wt
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