Section Seven
Winter Service Decision Making
Key check list:
• Has the guidance in other sections of the NWSRG Practical Guide been
properly considered?
• Does the decision-making process follow an appropriate risk-based
approach?
• Are decisions consistent and fully in keeping with policy?
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7.1 Introduction
7.1.1

This section of the NWSRG Practical Guide contains information and guidance relating to
the winter service treatment decision making process.

7.1.2

In line with the approach advocated in the national Code of Practice ‘Well-Managed
Highway Infrastructure’ the guidance contained within this section of the NWSRG Practical
Guide is not prescriptive and is designed to assist authorities in taking a risk based
approach to the decision making process they adopt for their networks.

7.1.3

As acknowledged by the Code of Practice, the quality of treatment decisions will be the key
factor in determining both the effectiveness of the winter service and how it is perceived by
users and the community. It is therefore an integral and crucially important factor in the
delivery of an effective and successful service.

7.1.4

The content of this section of the NWSRG Practical Guide should be considered in
conjunction with the information and guidance contained within other sections, notably
those relating to Winter Service Planning, Treatment Methods, Spread Rates for
Precautionary Salting, Treatments for Snow and Ice, and Treatments for Extreme Cold.
These other sections provide important further information and guidance relating to a
range of issues that impact upon the decision-making process, much of which should be
considered before the winter season commences.

7.1.5

Winter service treatments are either ‘precautionary’ or ‘reactionary’ in nature.
Precautionary treatments are carried out before, and to prevent, predicted winter weather
hazards arising, whereas reactionary treatments are carried out to remove or ameliorate
winter weather hazards that already exist.

7.1.6

The great majority of winter service decisions relate to precautionary treatments and are
based on weather forecasts and other information available at the time that the decision is
made. Precautionary treatments typically only take place on the higher priority parts of the
road network that are defined within authorities’ policies and discussed in their Winter
Service Plans. However, reactionary treatments can, and do, take place on other parts of
the network. Winter Service Decision Makers (WSDM) are required to consider the
information available and make timely and appropriate decisions regarding both
precautionary and reactionary treatments, and these decisions may need to be made at
any time of day or night throughout the winter period.
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7.1.7

When making their treatment decisions, authorities should take full advantage of decision
support systems and services, together with local experience. Winter Service Plans should
also explain the decision-making process and, amongst other items, the information
provided within the Winter Service Plan relating to this issue should include:
■

the scope of the network(s) to which the treatment decisions apply.

■

the length of the winter season throughout which treatment decisions will be made,
including low risk periods at the start and end of the season.

■

the division of responsibilities for decision making, as well as checking/verification/
oversight.

■

the information sources that will be relied upon in making the treatment decisions.

■

an explanation of the typical range of permitted and expected treatment decisions in
keeping with authority policy.

■

the issuing of instructions to undertake treatments.

■

monitoring and review

7.1.8

Authority treatment decision making processes can be shown in ‘Decision Making Flow
Charts’. Example flow charts for precautionary treatment and the treatment of a
‘Secondary Network’ are provided later in this Section. When coupled with treatment
spread rate matrices, many authorities find that the use of these flow charts assists in
ensuring that treatment decisions made by different decision makers and/or in different
administrative areas within the authority are consistent and in keeping with policy. Where
an authority chooses to produce and utilise such flow charts, it is recommended that these
are included within their Winter Service Plan, which is considered and approved by senior
authority staff and/or elected members (Section 2 of the NWSRG Practical Guide provides
further information about planning the winter service and Sections 8, 9 and 10 provide
further information about treatment spread rates in different conditions).

7.1.9

At any one time throughout the winter season, treatment decisions for an authority or, in
the case of some larger authorities, administrative areas within the authority, are typically
the responsibility of a single WSDM, determined through the operation of a staff rota
system. It is crucial that WSDM are competent, trained and experienced, and they are
expected to liaise with other staff within the authority, contractors, neighbouring
authorities and those responsible for maintaining the strategic trunk road network, as well
as other third parties.

7.1.10 Developing and maintaining a decision check, verification and/or oversight process should
ensure that high quality decisions are made, and this is recommended as constituting
good practice.
7.1.11

The precise arrangements for the checking and verification of treatment decisions varies
from one authority to another and it is important that this follows a risk-based approach. It
is, however, important that adequate processes are in place to ensure that appropriate
decisions are made and instructions issued to those responsible for carrying out
treatments.
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7.1.12

The guidance contained within this section, and other sections of the NWSRG Practical
Guide, is designed to assist authorities in providing good service levels and complying with
their legal obligations and duties with respect to winter weather conditions.

7.1.13

Authorities must be able to demonstrate that their legal obligations and winter service
policy objectives are being met, and that they are acting reasonably based on the
information available to them regarding weather and road conditions.
However, because of the many factors involved, no winter service treatment, or treatment
decision, can be guaranteed to prevent hazardous conditions from arising on the road
network.

7.2 Training and Experience
7.2.1

Winter service treatment decisions directly affect the safety of road users and the
efficiency of the road network, and it is therefore crucially important for authorities to
ensure that all personnel involved in the decision making process are suitably competent,
trained and experienced.

7.2.2

Winter Service Decision Makers (WSDM) must be able to understand, and be able to
appropriately assess, all the relevant information available to inform their decision-making
process. This includes, but is not limited to, a good understanding of the meteorological
information provided in the specialist weather forecasts, including forecast risk, as well as
other information such as thermal profiles and data from weather stations, where
appropriate.

7.2.3

Weather stations can be fixed, mobile and, as technology continues to advance in this area,
is likely to increasingly include the monitoring of road surface temperature and conditions
through the ‘internet of things’ (IoT). In addition, intelligent decision support systems are
under development and becoming available that can monitor the impact of the weather
on roads and can assist in ensuring that treatment decisions are appropriate and
consistent.

7.2.4

Familiarity with how the information and data available from these sources typically relate
to actual road conditions across individual geographic areas can only be developed
through practical experience. This is the principal reason why WSDM should be adequately
experienced, as well as adequately trained.

7.2.5

WSDM require a full and detailed understanding of the authority’s policies and practices
governing the available range of potential responses to winter weather conditions, as well
as being conversant in the use of the systems and computer software used by the
authority to convey, present, record and communicate the relevant information, the
decision making process and the issuing of treatment instructions etc. They should also be
aware of the range of available treatments and their effectiveness in different situations
and conditions.
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7.2.6

Authorities should develop and maintain their own requirements for ensuring that WSDM
are competent and adequately trained and experienced. These requirements should also
comply with the authority’s wider staff training and competency policies.

7.2.7

Training packages for WSDM are available from a range of weather forecast service
providers and other organisations. These typically cover the meteorological aspects of
decision making, as well as the different elements and definitions used in weather
forecasts. Training in the use of the specific decision support software and systems used by
the authority is also important. It is recommended that authorities make use of these
packages as part of their WSDM training and competency programmes. In addition,
further training specifically designed to cater for WSDM and their managers is available,
which covers a wide range of relevant issues such as:
■

legal aspects.

■

national guidance, including the NWSRG Practical Guide.

■

interpreting the weather forecast.

■

decision making.

■

monitoring overnight conditions.

■

severe weather and snow response.

■

winter service plant and delivery.

■

communications.

■

record keeping

It is recommended that authorities consider this further training in the context of their
WSDM training and competency programmes, and a more detailed suggested scope for
such training courses is included at Appendix 1.
7.2.8

As well as ensuring sufficient trained and experienced WSDM, checkers and/or verifiers are
available to cover normal winter conditions, it is important that authorities have sufficient
trained and experienced staff available to support contingency arrangements. This may
require the training of additional, reserve staff and, in these circumstances, it is important
that these reserve staff are routinely exposed to operational decision making so as to
ensure their knowledge remains current and that they have sufficient up to date
experience.

7.3 Relevant and Pre-Determined Factors
7.3.1

When making any highway winter service treatment decision, WSDM must be mindful of,
and familiar with, the relevant policies and practices operated by their authority that
govern the nature and scope of the range of available potential responses to predicted
weather and road conditions.
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7.3.2

These key issues should be detailed in the Winter Service Plan and include such matters
as:
■

the extent of the treated network(s), including resilience network(s).

■

the treatment methods and de-icer types used by the authority.

■

where appropriate, the treatment decision making flow chart and/or matrix.

■

target Response and Treatment Times.

■

spreader capability and the treatment spread rates that are to be employed in different
conditions.

■

resourcing levels and availability throughout the period covered by the decision.

All the above are important factors in dictating the range of potentially appropriate
treatment decisions that can be made through the judgement of the WSDM based on the
available information regarding weather and road conditions. These factors also play a
significant role in determining the likely success of the decision, and any resultant action,
in preventing winter weather related hazards from arising on the treated network.

7.4 Overall Scope of the Treatment Decision
7.4.1

Extent of the network to be treated

7.4.1.1

The extent of the network that should be subject to winter service treatment is a key
consideration for authorities, and WSDM are required to take this into account as a
fundamental aspect of their decision making.

7.4.1.2 Further information relating to the prioritisation of the road network for winter service

purposes, including the extent of the treated network in different situations and conditions
is included in Sections 2 and 13 of the NWSRG Practical Guide , entitled ‘Planning for
Winter Service Delivery’ and ‘Route Selection and Optimisation’.
7.4.1.3 In addition to the relatively permanent prioritised networks that are determined and

approved by authorities before the winter season commences, there may also be
temporary situations that require consideration by the WSDM and/or the wider highway
management team. For example, there may be temporary diversionary routes from main
roads in effect, and significant events can take place that may lead to unusually high traffic
levels on a certain road or route etc. These situations can sometimes warrant the affected
sections of road being temporarily afforded a higher priority than normal in terms of their
winter service provision.
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7.4.1.4 When considering the weather forecast, as well as the latest observation measurements

across the network and other available information during the decision making process,
WSDM must determine whether, on the basis of the authority’s policy in this regard, these
warrant the potential treatment of not only the ‘Priority 1’ network that is routinely subject
to precautionary treatment (or, in extreme conditions, the ‘resilience network’), but also the
additional treatment of lower priority networks within the area of concern.
7.4.2 Duration of period under consideration
7.4.2.1 Typically, UK authorities make their primary winter service treatment decisions daily

throughout the winter months. Generally, these treatment decisions tend to relate to the
following approximate 24-hour period, usually to around noon the following day. However,
this is not always the case and primary treatment decisions for some authorities are
routinely made at a different time of the day and/or relate to a different time than 24 hours.
7.4.2.2 Certain weather conditions may require treatment decisions to be made earlier than

normal. For example, snowfall sometimes occurs during the late morning. Authorities
should be mindful of these situations and ensure that, on these occasions, treatment
decisions can be made at the appropriate time.
7.4.2.3 When determining the most appropriate timing of routine primary winter service

decisions, authorities should consider resourcing issues, such as the preferred lead time
required by contractors or others responsible for carrying out precautionary treatments
(which will typically be longer than the minimum target Response Time for reactionary
treatments) whilst acknowledging that weather forecasts tend to become more accurate
and/or precise when issued closer to the time periods they relate to.
7.4.2.4 Occasionally, the predicted weather conditions may also warrant the main treatment

decision relating to a shorter, or longer, time than 24 hours. For example, in situations
where there is significant uncertainty in the weather forecast it may well be appropriate for
the primary decision to relate to the initial period and to include for a specific review to
take place at a later time, when further – and potentially more accurate and/or precise –
weather forecast and other information will be available.
7.4.2.5 In addition to the above, weather forecasts containing warnings of severe hazards such as

snow and/or particularly prolonged periods of continuous sub-zero road surface
temperatures etc may warrant decisions being made that relate to longer time periods
than 24 hours, although it would be normal practice in these circumstances for these
decisions to be subsequently reviewed, as further information becomes available.
7.4.2.6 In particularly severe weather scenarios the emergency response ‘alert’ status of the

authority, such as their readiness for heavy snowfall, is also likely to affect the treatment
decision making process. In some instances, it will also affect who is responsible for making
those decisions and/or the range of people and organisations that should be included in
the dissemination of information relating to the treatment decision and planned
treatments.
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For example, this can include WSDM providing information feeding into the authority’s
system(s) for issuing alerts to the public and/or ‘Snow Warden’ or ‘self-help’ schemes etc.
7.4.2.7 National and regional Severe Weather Warnings are also received by authorities from time

to time. These fall out with the specialist weather forecasting services purchased by
authorities to assist their winter service treatment decision making, and they are not
focused on road weather conditions. Therefore, they do not typically affect the routine
treatment decision making process. However, they can prove useful for longer term
planning purposes, such as ensuring that sufficient resources are available to deal with
anticipated heavy snowfall events, high winds or large-scale flooding etc. Managers and
senior authority staff may therefore be aware of the content of Severe Weather Warnings
and can pay attention to the winter service decision making process during these periods.

7.5 Considering the Weather Forecast
7.5.1

General considerations

7.5.1.1

Specialist weather forecasts designed specifically for the purposes of informing WSDM are
available to authorities from several reputable suppliers. The precise scope of information
provided in these weather forecasts varies between contracts, and further information
regarding this issue is provided in Section 12 of the NWSRG Practical Guide, entitled
‘Weather Forecasting and Road Weather Information Systems’.

7.5.1.2 Authorities should utilise these specialist weather forecasting services from reputable

suppliers to inform the winter service decision making process, and whenever making or
reviewing a winter service decision, it is important that WSDM have available to them and
consider the latest weather forecast information.
7.5.1.3 Authorities should therefore ensure that up-to-date weather forecasts are available to

WSDM when they make their primary daily winter service decisions. This typically leads to
the main daily weather forecasts being issued to authorities around the lunchtime period
every day throughout the winter period. In addition to the main daily forecast, updated
forecasts can be issued at other times as well.
7.5.1.4 Weather forecast updates can be issued routinely at certain pre-determined times

throughout the 24-hour period. However, if and when the weather forecast service provider
becomes aware that conditions are significantly changing, or are likely to significantly
change, from those predicted in previous forecasts, it is important that weather forecast
updates are also issued in a timely fashion and, when appropriate, contact is made with
WSDM. The precise definition of a ‘significant change’ in this respect varies with conditions
and circumstances.
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7.5.1.5 It is therefore important that, before the winter season commences, authorities and their

weather forecast providers carefully consider and agree between them the criteria that
warrants a forecast update being issued and contact being made with WSDM.
7.5.1.6 Traditionally, the specialist weather forecasts have related to the full extent of the area

covered by the authority or have been divided into sections relating to individual
administrative areas or ‘climatic domains’ within the authority’s area. However, in recent
years weather forecast providers have been developing ‘route based’ forecasting services
whereby forecasts are provided for individual salting routes. Some authorities are now
using these route-based forecasts, either in conjunction with more traditional area or
climatic domain-based forecasts, or as a replacement to them.
7.5.1.7 It should be recognised that, by their very nature, weather forecasts are predictions of

future states and will therefore carry some degree of uncertainty, which is usually
expressed as a ‘High’, ‘Medium’ or ‘Low’ confidence level on the part of the weather
forecaster. These confidence levels, i.e. the degree of uncertainty in the forecast, should be
appropriately factored into the treatment decision making process.
7.5.1.8 In addition to the purchase of weather forecasting services, many authorities own and

operate road weather stations that can be fixed (when they are sometimes referred to as
‘ice detection stations’ (IDS)), mobile or part of the IoT. The main purposes of utilising these
stations and sensors are to provide a means of monitoring actual weather and road
conditions across the network and to monitor the accuracy of weather forecasts. However,
their use also usually leads to an improvement in forecast accuracy.
7.5.1.9 Authorities that operate fixed road weather stations typically obtain site specific prediction

graphs of road surface temperature (RST) and condition for some of their station sites. As
well as being a useful aid for decision making purposes, these graphs can also assist in the
monitoring of temperatures and conditions against the forecasts because, as the period of
each forecast progresses, both the predicted and observed temperatures and conditions
are displayed on the same graph, making it relatively easy to identify whether or not the
observed temperatures and conditions are following the predictions.
7.5.1.10 Thermal profiles of the road network and/or individual routes can also be utilised in

conjunction with the weather forecasts, and these are sometimes linked to data from road
weather stations to create thermal prediction maps, which can also assist the winter
service decision making process.
7.5.1.11 Considerations relating to the principal elements of the weather forecast that typically

inform the winter service decision making process are discussed below. However, further
information regarding how these elements affect appropriate treatment spread rates is
contained in Sections 8, 9 and 10 of the NWSRG Practical Guide, entitled ‘Spread Rates for
Precautionary Salting’, ‘Treatments for Snow and Ice’ and ‘Treatments for Extreme Cold’.
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7.5.2

The overall weather scenario and predicted hazards

7.5.2.1 Invariably, WSDM will initially use the weather forecast to obtain an overall understanding

of the general weather conditions that are likely to affect their area during the following 24hour period or so. This will include considering the overall synoptic weather situation, ge
dilution and potential removal effects of the presence of liquid water, WSDM need to
carefully consider the timing of treatments when ice formation is predicted, and this can
also require increased treatment spread rates.
7.5.2.2 Hoar frost consists of collections of individual crystals of ice that form on surfaces at a

temperature that is both below 0°C and below the temperature at which water will
condense out of the air in contact with it, i.e. below the ‘dew-point temperature’.
7.5.2.3 Hoar frost most commonly forms before or around dawn, as temperatures are usually

coldest then. It most often affects grass and metal surfaces, such as road signs and parked
cars, as these surfaces are typically colder than other surfaces, such as roads or other
metalled areas at times when hoar frost may form, due to their relatively large surface area
compared to their mass, as well as their other thermal properties.
7.5.2.4 When the specialist winter weather forecasts purchased by authorities to assist their winter

service treatment decision making include specific reference to hoar frost, this typically
relates to its formation on road surfaces and, in these situations, WSDM should carefully
consider the timing of treatments, as well as the treatment spread rate to be utilised.
7.5.2.5 High wind speeds can affect the distribution of de-icing salt as it is being spread and, in dry

conditions, can also lead to increased losses after spreading because of the salt particles
being blown from the road surface. However, the effect of the wind is complicated, as it
depends upon the direction of the wind in relation to the orientation of the road and the
spreading vehicle. Over both time and area, the wind field is also the most variable of all
meteorological parameters and its effect on different treatment types also varies.
7.5.2.8 WSDM should be mindful of the potential effects of high wind speeds, i.e. mean wind

speeds of 20mph or higher, and it may be appropriate to alter the planned timing of
treatments so as to avoid the times when the highest wind speeds are expected.
Increasing treatment spread rates during periods when high wind speeds are predicted
may also be potentially warranted.
7.5.3

Predicted road surface temperatures

7.5.3.1 Predicted road surface temperature (RST) profiles are important elements of the weather

forecast that should be carefully considered by WSDM who will be concerned with whether
RSTs are predicted to fall to 0°C or to any pre-determined ‘Decision Making Threshold
Temperature’ (DMTT). As a result of their overall considerations of risk, some authorities
utilise a DMTT that is greater than 0°C as the point at which a more careful and detailed
consideration of the available information is required in order to determine whether or not
treatment is warranted.
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7.5.3.2 The timing of predicted periods when RSTs are expected to be below 0°C will have an

obvious impact on the appropriate timing of any precautionary treatment instructed to
take place in response.
7.5.3.3 When precautionary treatment is to take place, and although the timing may be modified

to account for other factors, the aim will normally be to complete the operation before the
onset of predicted freezing conditions.
7.5.3.4 When considering predictions relating to RST, WSDM should be mindful that these can

vary considerably along a route or across an area, and their knowledge and experience of
their areas, as well as their experience of how accurately previous forecasts have reflected
those variations, will assist them in making appropriate decisions in response to the
forecasts.
7.5.3.5 In combination with other factors, the predicted minimum RST values along treatment

routes or across areas or climatic domains are important in determining the appropriate
spread rates to be utilised, as well as potentially impacting other issues.
7.5.3.6 When RSTs fall as low as -7°C (-5°C in low humidity conditions) the efficacy of salt in

preventing ice formation is significantly reduced. Part of the reason for this is the length of
time required for salt to become effective by forming a solution at these temperatures.
Therefore, when practical considerations allow, it is recommended that treatments are
undertaken sufficiently far in advance that the salt forms a solution and becomes effective
before RSTs reach these temperatures. Increased spread rates and alternative de-icers are
also recommended in these conditions, and further information and guidance in respect of
these issues is provided in Section 10 of the NWSRG Practical Guide, which is entitled
‘Treatments in Extreme Conditions’.
7.5.4 Precipitation
7.5.4.1 If road surfaces remain dry throughout the period of interest, they will present no winter

weather related hazards to road users. Therefore, whether precipitation (or other hazards
such as hoar frost) is predicted, as well as its nature, timing and intensity, are crucial factors
to be considered by WSDM during their decision-making process.
7.5.4.2 Rainfall

Rainfall dilute treatments and, along with the action of traffic, can cause them to be
removed and/or ‘washed off’ road surfaces. Therefore, the timing and intensity of any
predicted rainfall events are of importance to considerations relating to the timing of
precautionary treatments and their spread rates.
If practicable and timings allow, treatment should take place after the precipitation has
ceased and prior to RST’s falling to 0°C.
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In any case, it is important that sufficient de-icing material remains following cessation of
the precipitation to prevent ice formation throughout the period of sub-zero temperatures.
This may require increased spread rates or repeat treatments.
Those occasions when there is insufficient time to undertake a full precautionary
treatment during the period between the cessation of rainfall and road surface
temperatures falling to 0°C pose particular difficulties for WSDM, and careful judgement is
required in determining the most appropriate timing of treatments. These should be
aimed at minimising the risks and may require treatment before the cessation of the
rainfall followed by careful monitoring and/or further treatment undertaken later.
7.5.4.3 Freezing rain and rainfall with sub-zero RSTs

Although relatively rare in the UK, ‘freezing rain’ events do occur, and rainfall can occur
during periods when RSTs are below 0°C. This is a most serious situation with a high
likelihood that ice will form very quickly after the precipitation commences.
Authorities should carefully consider their response to these situations, as it is unlikely that
any practicable treatment would entirely negate the potential for hazardous conditions to
arise. However, appropriate treatment is likely to minimise the duration and severity of the
hazard.
If practicable, treatment should take place before the predicted commencement of the
precipitation. Since the precipitation will also tend to dilute and remove the salt from the
road surface, close monitoring of conditions throughout the danger period may be
required and repeat treatments may be required.
Authorities may also have specific detailed policy requirements in respect of these
conditions and should be aware of the health and safety implications to winter service
operatives, as well as to the travelling public.
In addition, there may potentially be other methods of mitigating risks to road users in
response to predictions of these events, such as the possibility of providing warnings to
road users. If present on the affected parts of the network, this can include the activation of
suitable variable message or advisory speed limit signage. In the most extreme cases, it is
possible that authorities may wish to consider introducing temporary road closures until
the hazard has passed.
7.5.4.4 Intense hailstorms

Intense hail can cause icy road surfaces and WSDM should recognise the potential for this
situation to arise. However, when RSTs are higher than 0°C, surface hazards arising from
hail events are likely to be transitory, any practicable remedial treatment may not be
effective and the hazard may also dissipate before the treatment can be carried out.
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7.5.4.5 Thick and persistent fog

Thick and persistent fog can sometimes cause sufficient moisture to become deposited on
road surfaces to create a hazard from ice formation. These situations tend to arise relatively
rarely and are likely to only affect locations on the network. However, WSDM should be
mindful of this possibility when considering forecasts that include predictions of thick
and/or persistent fog.
If information becomes available to authorities regarding any locations that are particularly
susceptible to ice formation because of thick and/or persistent fog, this should be recorded
and made known to WSDM.
7.5.4.6 Snowfall

Weather forecasts that include predictions of snowfall must be carefully considered by
WSDM, as they can warrant a wide range of potentially appropriate responses.
If practicable, treatment should take place before the snowfall is predicted to commence.
Depending on the intensity and duration of the snowfall, multiple further treatments may
be required and these are likely to require careful timing.
If snow is expected to accumulate on road surfaces, the fitting of snow ploughs to salting
vehicles and/or the mobilisation of further resources, including external contractors may
also be required. It should be noted in this regard that undertaking treatments whilst
ploughs are mounted can lead to longer treatment times and this may need to be
accounted for in the decision-making process.
Recommendations relating to the timing of treatments, the use of snow ploughs and
treatment spread rates in response to predictions of snowfall are provided in Section 9 of
the NWSRG Practical Guide, which is entitled ‘Treatments for Snow and Ice’.
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7.6 Other Information to be Taken Into Account
7.6.1

Winter service decisions should consider all available appropriate information relating to
matters that have the potential to significantly affect road surface conditions across the
area of interest throughout the period the decisions relate to. This includes information
that is outside of the scope of the weather forecast.

7.6.2

The full scope of this additional information can be relatively wide but the principal factors
typically comprise information and experience relating to traffic levels and surface
conditions across the road network, as well as winter service resourcing levels.

7.6.3

Network conditions

7.6.3.1 Current network condition is an important factor that WSDM need to consider during their

decision-making process. Amongst other variables, the appropriate response to a winter
weather forecast will vary depending upon factors such as whether the treated network is
currently dry; exhibiting wet patches; predominantly wet; and/or whether it is adversely
affected by surface water accumulations or other hazards such as frost, ice or snow.
7.6.3.2 In certain conditions, WSDM should be mindful of the possibility of water running across or

accumulating on road surfaces from adjacent fields after heavy rains. Any such locations
on the treated network that are known may require specific monitoring, additional
treatments or higher spread rates to be employed in comparison to other sections of road.
7.6.3.3 There are several sources of network surface condition information available to WSDM but

these generally fall into one of two groups. Firstly, information can be available from direct
visual observation, which includes their own and other staff members’ experiences from
traversing the network as part of their normal day to day activities, and can also include the
results of specific winter service related inspections.
7.6.3.4 This can also include reports and observations from third parties. However, care should be

taken to ensure that winter service decisions are not based on unclear or inaccurate
information. Therefore, it may be necessary for third party reports to be checked and/or
verified, potentially through an inspection, before decisions are made on their basis.
7.6.3.5 Secondly, data from weather stations and sensors are an important source of network

surface condition information, and it is recommended that information from these sources
is available to WSDM on a 24 hour per day basis throughout the winter months.
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7.6.3.6 Typical practice allows WSDM to utilise personal or laptop computers and mobile

telephones and/or tablets to access their authority’s Road Weather Information System
(RWIS) at any time of day or night. Some authorities also have depots or control centres
that operate on a 24/7 basis throughout the winter months and can task staff based at
those locations to monitor road weather station and sensor data.
7.6.3.7 Before making and/or reviewing any winter service decision, and in addition to the latest

available weather forecast, it is recommended that the information available from road
weather stations and sensors across the relevant area is examined.
7.6.3.8 In favourable conditions it is likely that some salt will remain on road surfaces for a

considerable period following treatment. Where the level of residual salt can be accurately
assessed and confirmed as being present, this can be considered during the winter service
decision making process. Residual salt levels across the network are also notoriously
difficult to measure accurately and this issue is still very much in focus as an area for
ongoing and future research.
7.6.3.9 The potential benefit of taking account of existing residual salt levels is greatest on

‘marginal’ nights when road surface temperatures are close to zero Celsius and relatively
little salt is needed to ameliorate the risk of frost and ice formation. However, the combined
action of traffic and weather conditions, especially precipitation, reduces residual salt levels
over time, and the rate at which these losses occur may vary markedly across the road
network.
7.6.3.10 As a result of the above issues, the policies of authorities across the country vary in respect

of the degree to which residual salt levels from previous treatments can affect the
decision-making process. Some authorities do not allow residual salt considerations to
affect the decision making process other than in relatively unusual situations such as
during prolonged periods of sustained subzero but dry conditions, when it is clear that the
treated network already exhibits substantial amounts of residual salt from previous
treatments. Other authorities allow residual salt considerations to influence the decisionmaking process in a wider range of situations.
7.6.3.11 Authority practice with respect of residual salt and the decision making process should be

based on considerations of risk and will be affected by the type(s) of treatments they utilise
and the experiences gained from managing the network in previous winters. It is
important that WSDM are conversant with their authority’s policy and usual practices in
this regard, and that all decisions they make are fully compliant.
7.6.3.12 If considered, it is crucial that the information utilised to ascertain existing residual salt

levels is reliable. In this regard it should be noted that the types of surface sensor typically
utilised by road weather outstations are only effective when moisture is present on the
sensors, and these only provide information relating to a small area of the road surface so
may not accurately reflect residual salt levels across a larger part of the network. Primarily,
the consideration of taking existing residual salt levels into account is dependent on an
assessment requiring good knowledge of the routes in question, as well as experience.
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7.6.4 Resourcing
7.6.4.1 Winter service resourcing levels should be carefully considered and determined by senior

staff prior to the commencement of the winter season and, amongst other items, these
should include:
■

De-icing materials.

■

Salting vehicles.

■

Snow ploughs.

■

Fuel.

■

Key operational staff such as salting vehicle drivers, driver’s mates and loaders etc.

■

Additional resources such as third parties under contract to assist with snow clearance
etc.

■

Resourcing levels may also change throughout the winter period.

7.6.4.2 WSDM should be aware of the overall winter service resourcing levels and should

understand any potentially limiting effects that those levels may impose on their decisionmaking process. These can include the potential effects of driver’s hours regulations etc.
7.6.4.3 Decisions relating to the timing of treatments should always reflect predicted weather and

road conditions, coupled with the aim of preventing hazardous conditions arising on the
treated network. However, when circumstances allow and precise timing is not critical to
success, precautionary treatments can and should also be timed to avoid rush hour traffic
levels, as well as accounting for the staffing arrangements of the winter service contractor
or in-house equivalent.

7.7 The Decision
7.7.1

Winter service treatment decisions should be the judgement of the competent decision
maker, based on their training and experience. Treatment decisions should always be
made in accordance with the authority’s winter service policy and Winter Service Plan and
take a risk-based approach to determining the most appropriate course of action in
response to the weather forecast and reported conditions.

7.7.2

All winter service decisions should be reasonable, practicable and appropriate for the
circumstances and the available information.
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7.7.3

As discussed previously, the overall scope of winter service treatment decisions should
include the extent of the network(s) and the duration of the time over which the decision
will apply. They should take into account a wide range of information, including some that
has been pre-determined and should be detailed in the authority’s Winter Service Plan, as
well as the latest available weather forecast and other information regarding network
conditions and resources.

7.7.4

The treatment decision will determine the course of action that the authority will take in
response to conditions that are predicted to occur across the relevant area during the
following period, which is typically 24 hours.

7.7.5

After the decision has been made and instructions issued it is normally the case that a
number of hours will be available to arrange the necessary plant, material and staffing
resources to undertake any resultant action prior to the optimum commencement time of
the operation(s). However, in certain circumstances treatment decisions will be made in
response to reports or other information concerning existing hazards or other conditions
on the network and, in these instances, it is particularly important that the decision is
made in a timely fashion so that no unnecessary delay is introduced to the taking of
remedial action.

7.7.6

Key elements of the decision

7.7.6.1 Whilst the recording systems of authorities vary, the key elements of winter service

treatment decisions include:
■

whether action is required and, if so, the nature of that action, e.g. precautionary
treatment; reactionary treatment; snow ploughs to be fitted and continuous treatment/
ploughing operations to take place; network patrols or inspections; stand-to
arrangements to be effected for salting crews to attend depots and await further
instructions; further monitoring etc.

■

the extent of the action, e.g. treatment of the whole precautionary treatment network;
treatment of individual routes or areas; treatment of known ‘cold spots’ and/or other
known problem sites such as bridge decks etc; patrols on roads at higher altitude etc.

■

the timing of the action (usually a commencement time but sometimes it is
appropriate to instruct the operation to be completed by a certain time, or the
instruction is to ‘treat after rainfall’ etc).

■

treatment spread rate(s) to be used (in compliance with those detailed in the
authority’s Winter Service Plan).

■

whether or not any follow-on action is required, as well as the nature, extent, timing of
that action, along with the treatment spread rates to be utilised.

7.7.7

Appropriate decision making

7.7.7.1

It is suggested that authorities produce ‘Decision Making Flow Charts’, tailored to their own
policies, practices, geographic areas and climates, and recommended that these form part
of their approved Winter Service Plans.
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7.7.7.2 When coupled with treatment spread rate matrices, such flow charts can assist in ensuring

that treatment decisions are consistent and in keeping with authority policy.
7.7.7.3 As it is also recommended that the treatment spread rates adopted by authorities are

included within their Winter Service Plans, it is normally a relatively easy and simple
exercise for WSDM and other users of the Plans to consider and cross-reference between
the authority’s decision making flow chart(s) and the relevant treatment spread rate
matrices.
7.7.7.4 Figures 7.1 and 7.2 below comprise example decision making flow charts relating to

precautionary treatments and the treatment of ‘Secondary’ routes.
WSDM always need to exercise their own judgements when making their decisions and it
is not possible to produce an example flow chart that reflects the policies and practices of
all authorities and/or incorporates all potential winter weather and road surface condition
scenarios. However, these example flow charts are generally appropriate and practicable,
and they reflect the policies and typical practices of many UK authorities.

Figure 7.1 - Example Precautionary Treatment Decision Making Flow Chart
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Figure 7.2 - Example Secondary Network Decision Making Flow Chart
7.7.7.5 As discussed in Sections 8, 9 and 10 of the NWSRG Practical Guide, there are a range of

factors that affect treatment spread rates, and which should be considered and accounted
for within the overall winter service decision making process.
7.7.7.6 Traffic flow and potential variations in spreader capability can be particularly important

factors in this regard, but other such factors include salt moisture content, carriageway
surface type (positive or negative texture), high wind speeds etc.
7.7.7.7 Determining the most appropriate point during the decision-making process when each

of the relevant factors should be accounted for will require careful consideration, and this is
likely to vary between authorities.
One example of the result of such consideration is that the winter service decisions made by
Devon County Council WSDM assume ‘Good’ spreader capability. If adjustments to the
instructed spread rates are then required to be applied to account for any spreader/salt
combinations that, for any reason at that particular time, fall within the ‘Fair’ spreader capability
category, these adjustments are applied at the local depot level. The reason for operating in this
manner is that Devon County Council consider their local depot Supervisors and staff to be best
placed to understand the capability of the spreaders operating from their depots, as this can
vary between individual spreaders and with time throughout the winter season.
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7.7.7.8 It is important that all winter service treatment decisions are promptly communicated to

the relevant recipients, to prevent any unnecessary delay being introduced to the
arranging of subsequent action.
7.7.7.9 The precise scope of those communications, the relevant recipients and the methods used

to convey the information will vary between authorities.
7.7.7.10 All winter service decisions should also be properly recorded as close to the time they are

made as issues of practicality allow. It is important to ensure this includes decisions
resulting in no action being planned or undertaken, as well as decisions that do.
7.7.7.11 The treatment decision making process should also result in the creation of an audit trail

for the decisions and instructions being made and communicated. When appropriate,
these should include reference to the rationale behind the decision.
7.7.7.12 See Paragraph 7.10 below for further information regarding record keeping.

7.8 Instructions
7.8.1

Winter service decisions that result in operational action being required will involve the
issuing of instructions to the staff and/or organisation responsible for ensuring that action
is carried out.

7.8.2

Winter service instructions must be specific, clear and able to be fully understood by all
relevant staff.

7.8.3

Typically, WSDM are responsible for issuing these instructions and most authorities utilise
standard report forms for the recording of winter service decisions and the issuing of
instructions.

7.8.4

It is recommended that the information included within the instructions includes, as a
minimum:
■

name of the person issuing the instruction.

■

time and date that the instructions were issued.

■

whether any operational action is required and, if so, its type – for example, treatment
method (dry, pre-wetted, treated salt or direct liquid application), precautionary
treatment, reactionary treatment, patrol, inspection, ‘stand-to’ arrangements etc;

■

extent of any action – the routes to be included or, in the case of ‘stand-to’
arrangements, the depots involved etc.

■

timing of any action – usually a target commencement time but can sometimes be a
target completion time.
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■
7.8.5

spread rates to be utilised – if treatment is instructed.

It is recommended that the communication systems operated by authorities include a
mechanism allowing confirmation that winter service instructions have been received and
that instructed actions have been carried out.

7.9 Monitoring
7.9.1

Due to the complicated nature of the atmospheric system and the variability of the
weather conditions experienced across the UK, there is always a risk that road and weather
conditions will change from those previously predicted.

7.9.2

It is crucial that weather and road conditions continue to be appropriately monitored
during the periods after winter service decisions have been made and treatments have
been carried out.

7.9.3

Authorities should ensure that responsibilities for monitoring are clearly understood by all
relevant staff and organisations, e.g. WSDM or Duty Officer, weather forecast provider,
Control Room, depot staff, salting vehicle drivers and/or inspectors etc.

7.9.4

The monitoring of road and weather conditions can be achieved in different ways, and
authorities should determine the method that is most appropriate to their own
circumstances and the resources available to them. These methods can, and often do,
include:
■

the use of Road Weather Information Systems (RWIS) to monitor recorded RSTs against
predictions, road surface condition and/or residual salt levels etc, as well as comparing
RST against Dew Point Temperature profile to identify previously unpredicted risk of
hoar frost formation etc.

■

Patrols / Inspections, which can prove useful in certain circumstances, such as in
response to receiving third party reports etc and/or to clarify the existing conditions at
certain locations or on certain routes. However, patrols and/or inspections can only
provide information regarding conditions they identify on their routes. They cannot
always be in all places and they cannot assist in the prediction of conditions that may
arise after they have left a site.

■

Information from other internal sources such as salting vehicle drivers and depot
Supervisors etc.

■

Information from third parties such as the emergency services or public etc. Further
information relating to this issue is provided in Section 12 of the NWSRG Practical Guide
‘Weather Forecasting and Road Weather Information Systems’.
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7.9.5

Whichever monitoring methods are used, it is important that authorities ensure the
relevant WSDM and/or Duty Officers are made aware of any identified significant variations
between predicted and actual conditions in a timely fashion, so that properly informed
determinations can then be made regarding the appropriateness, or otherwise, of
revising and amending earlier treatment decisions.

7.9.6

In many instances, this is likely to involve discussion between the relevant WSDM/Duty
Officer and the weather forecaster.

7.9.7

Third party reports can provide crucial information relating to the presence of hazards on
the network. However, it should be recognised that this information may not be as reliable
as that from internal sources, and authorities operate different policies and practices in
respect of how this information is accounted for during the winter service decision making
and monitoring process. Appropriate responses to the information contained within third
party reports will also likely depend on the winter service priorities of the sections of road
the reports relate to.

7.9.8

It is important that appropriate communication protocols are in place to ensure that all
relevant third-party reports received by the authority are made available to WSDM in a
timely manner.

7.9.9

WSDM should be conversant with the policy and practice of their authority with respect to
third party reports, which should be detailed in the Winter Service Plan.

7.10 Record Keeping
7.10.1 Authorities should keep full and accurate records of their winter service activities, and it is
important that these incorporate all relevant details of the decision-making process, as well
as the information utilised and relied upon during the decision-making process.
7.10.2 One of the main reasons for the above is that these records prove invaluable in those
instances when authorities undertake investigations arising from winter weather related
road traffic collisions and/or other incidents.
7.10.3 In order to reduce their exposure to potential litigation, authorities must retain, or
otherwise have under their control, all relevant records for a period consistent with
authority policy and in recognition that litigation can potentially be instigated many years
after incidents have occurred.
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7.10.4 It is important that authorities identify all classes of documentation and records they
require to be retained, and ensure that those records that are retained on their behalf by
third party organisations such as winter service contractors, weather forecasting
organisations and RWIS providers etc, remain available to the authority for the full duration
of the appropriate time period.
7.10.5 These records can also greatly assist authorities when carrying out reviews and training
exercises, identifying occasions when good winter service decision making and efficient
operations in challenging conditions led to successful outcomes and prevented road users
being exposed to the serious risks posed by ice/frost and/or snow.
7.10.6 Regarding the winter service decision making process, it is recommended that authorities
keep under their control the following records as a minimum requirement:
■

Key information used to inform the winter service decision making and monitoring
process. For example this will typically include, but is not limited to: weather forecasts;
site specific prediction graphs; thermal prediction maps; and updates; observation data
from the authority’s road weather stations; any other information from the road
weather information system; and RWIS data, including data recorded by the authority’s
road weather stations;

■

Communications between authority/contractor staff such as the WSDM, Duty Officer,
Depot Supervisors etc and the weather forecasters.

■

Staff diaries, and depot logs etc, as well as the authority’s relevant standardised winter
service forms.

■

Equipment records such as those relating to weather station calibration, breakdown,
servicing etc.

7.10.7 It is further recommended that the information relating to the decision-making process
contained within the above records should include, as a minimum requirement:
■

The name of the WSDM and/or relevant Duty Officer, as well as the names of any
checkers/verifiers.

■

The date and time that the decision was made.

■

The result of the decision.

■

A reference to, or brief description of, the basis for the decision (weather forecasts, RWIS
data, communications with the weather forecaster, network observations etc), as well as
the rationale behind the decision. This should include, where relied upon and
appropriate, specific reference to information relating to existing residual salt levels.

■

Copies of all instructions issued (the minimum content of which is discussed in subsection 7.8 above).

■

The method used to issue the instructions and/or the name and/or position of the
person who received the instruction (such as ‘posted on RWIS’ or ‘by telephone to all
Supervisors in Areas 1 to 3’ etc);

■

Confirmation that decisions were received and that instructed actions were completed.
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7.11 Review
7.11.1

The winter service should be subject to the same regime of plan, deliver, review and
improve as other aspects of the highway maintenance regime, and it is good practice for
authorities to monitor compliance with the Winter Service Plan throughout the season.

7.11.2

Simple audits of the winter decision making process against achieved outcomes, coupled
with staff debriefing exercises, will assist in meeting these objectives and, in order to
ensure maximum benefit is obtained, these audits should be regular and clearly
documented.

7.11.3

The audits and debriefing exercises can be used to inform the authority’s Annual Service
Review, which should include a review of the Winter Service Plan and will contribute to the
process of continuous improvement.

7.11.4 The audits and debriefing exercises can be used to inform the authority’s Annual Service
Review, which should include a review of the Winter Service Plan and will contribute to the
process of continuous improvement.
7.11.5

Following any significant winter weather event (typically relating to heavy snowfall and/or
extended periods of freezing conditions), reviews involving representatives from all levels of
the management and delivery of the winter service should also be carried out. These
reviews should include consideration of the quality of decision making throughout those
events, which would fall outside of the scope of more routine decisions made in respect of
precautionary treatments as a result of predicted risks relating to the overnight/early
morning formation of ice and/or frost.
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Appendix 1
Suggested Scope of WSDM Training
In addition to meteorological training packages that are provided by a range of weather forecast
service providers, it is recommended that authorities consider the use of additional courses that
are specifically designed to cater for WSDM and their managers.
It is suggested that the scope of this training incorporates the following elements:
■

Highway law & guidance relating to winter service
■
■
■

■

Principles of good record-keeping
■
■

■

General weather overview
how weather affects the highway
road weather hazards
forecast prediction
understanding forecast information, levels of confidence

Overnight monitoring
■
■

■

Pre-winter information and travel advice
Operational communication including use of radio and TV
Severe winter emergency communications
Review and feedback on winter service

Road meteorology
■
■
■
■
■

■

Managing snow emergencies & snow plans
Resilience planning and critical infrastructure
Self-help strategies

Winter communications
■
■
■
■

■

Types of winter service plant
Treatment considerations
Calibration of plant
Drivers’ considerations including health and safety

Severe weather and snow response
■
■
■

■

Winter claims & types of records that may be required
Police Road Death Investigation Manual

Winter service plant and delivery
■
■
■
■

■

Relevant legislation and case law
National guidance, including Well-managed Highway Infrastructure and the NWSRG Practical
Guide
Local winter service policy including risk assessment

Ice prediction and detection systems
Monitoring forecast graphs and weather information systems

Decision Making
■
■
■

Factors in decision making - confidence levels
Decision matrix and treatments options
Scenarios

nwsrg.org

26

National Winter Service Research Group
Website: www.nwsrg.org
Email: nwsrg@theihe.org

