Reducing salt consumption by using RWiS and Mesoscale data

Dan Eriksson
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Background a
Bases and theorles behlnd the Saltindex
-Calculatlng occasmns of,«snowfall condltlons
«Calculating occaﬁlonasof sllppery road conditions
-Presentatlon of tﬁe salt mdex
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*The length of Sweden 1 572 km
*08 000 km State roads

18 500 km salt roads (AADT more than 1
500)
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For today’s road authorities it is very important to keep track of
the quantity of chemicals used
In winter road maintenance.

Variations in snow and ice conditions from year to year make it
difficult to compare figures.

In order to be able to describe these differences in a more
objective way, the Swedish Transport Administration developed a

Salt Index
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RWIS stations In Sweden

Earlier:

« Decision-making tool for supervisors in
winter road maintenance.

Today:

« Pay item for contractors
 Weather severity index

« Salt consumption index

« Cost effective index (ratio)
Spin offs:

« Higher accessibility
 More cost effective
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Salt index Is based on data from 775 RWIS stations

Partly on Mesan data delivered from SMHI

And combined with the total amount of salt for winter road
maintenance.
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Basically, we use the RWIS for information on the air and road
surface temperatures, humidity, and SMHI data for wind speed
and the amount and type of precipitation.

The RWIS data is collected every half-
hour and the SMHI data every hour.
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To calculate the amount of precipitation,
SMHI uses a model called Mesan, which is an operational
Mesoscale Analysis System.

This model sub-divides Sweden into a 22 by 22 kilometre grid
net, and calculations are performed for each grid individually.
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The total number of weather occations of slippery situations,
snowfall and snowdrift is calculated every month during the
winter season.
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Bases and theories behind the Winter Index

« Snowfall is divided into three categories
(d =snow depth in cm)

e 0.3<d<1.0
e 1.0<d<25
e 2.5<d.

« Slippery surface is divided into five categories.

« Slippery surface due to rain or sleet on a cold road (HN).

« Slippery surface due to damp/wet roads freezing over (HT).
« Slippery surface due to light precipitation (HS).

« Slippery surface due to light frost (HR1).

« Slippery surface due to heavy frost (HR2).
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Calculating occasions of snowfall conditions

« Snowfall is divided into 4-hour periods.

 class 0.3 <d <£1.0 signifies a snowfall where it is expected that it will only be
necessary to use salt to melt the snow.

« class 1.0 <d <£ 2.5 signifies snowploughing on the high volume traffic network.
« class 2.5 < d signifies snowploughing on the low volume traffic network.
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Calculating occasions of slippery road conditions

 QOccasions of slippery surface conditions are those where RWiS data would
theoretically mean hoar frost formation. This means that the figures are directly
related to road climatology and not atmospheric measurements, which is the
usual way of measuring.

« The data is the same as the contractors use for initiating actions for skid
control.
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Mean value of weather situations requiring action in the entire country per season
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GUIDELINES

FOR DE-ICING
Roads, 7 metres width, = 2-lanes

L}
Presentation :
Road |Forecas- SPREADER ADJUSTING SALT-CONSUMPTION | Salt-solution

Condi -| taed Pre-wet salt Salt-Solution PER 10 KM Consumption
dition |suface |Width| Quantity | Width| Quantity Pre-wet S-Solution| per 10 km
temp “C m a'm? m ag'm= kg kg m?
Pre-well sall, spread prior to temperature drop
Cry or o -5 4 (=] 7 14 240 210 0,98
moist_ | -5 -10 4 11 7 22 440 e e e T SR
Wet o -5 4 a & 19 220 280 1.30
| yp e Of | |5 -10 4 13 7 | =a 520 a20 | 195
Wet o -5 4 21 - - 840 - -
prior to -5 -10 4 25 - - 1000 - - m
| snowfall C
H R 1/H S H R 2 Measures Lo be taken during snowfall. Combined operations. Risk of surface freezing. S N OW3
Snowfsll 2x3 12 - - 720 - -
L= 5 cm_ | -5 -10 2x3 24 - - 1440 - -
24 36 Measures to be taken on black ice in dry weather 120
Formati-| 0 -5 4 11 7 22 440 350 1.62
Lonoficel -5 10 1_4 13 z =y 200 S e feed el o - ke
Thm o -5 4 21 7 a7 840 70 3,26
--lS5 -] 4 25 7 56 1000 840 | __ 391
TF.’& T I 25 - = 1500 = =
io= -5 -10 4 25 - - 1000 - -

Measures to be taken on frepz_hg rain : v
Recommende |Gomls ] | 2| | - | = :

Detenmation of the sall quantites PLEASE NOTE!

2-Iane road dl Ma'”' « Carker measures akan * Peciptatson forecast No salt spreading during
DO T0 - oy e oM. Tips of awtace Hached | Plow
based on the | [on ® it [REIUNSw Saimt ora asing
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Calculation of salt index

- Salt consumption during the period for the area in question.

- Kilometres of road treated with salt. For motorways and 4-lane roads, both directions
are counted.

- Number of HR1, HS, HR2, HT, HN, snowfall and snowdrift occasions as per the
following table for the area in question.

- Salt dosage values based on the STA Guidelines for De-Icing

’ > Salt consumption, kg
> Length of road salted,km

(X HR1 + HS*24) + (X HR2 *36) + (X HT *48) + (> HN *60) + (> SNOW1*36) + (> SNOW2 *90) + (> SNOW 3 *120)
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This provides a good basis for comparing salt consumption
from year to year and a possibility to find areas where they use
to much salt compared to the weather.

When we found maintenance areas that had a salt index much
higher than acceptable, we wanted to find out why?

An analyze of maintenance cost and benefits in total gave by
the hand some interesting results concerning winter
maintenance.
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The answer was found in the way the contractors were
compensated for their maintenance activities.
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An incentive based compensation to contractors
Salt index close to 1,0 for incentive compensation indicates _ _
optimal use of salt Ives the following results:

2

- No negative results in
Incentive based- | Measure based- aCCIdent StatIStICS have
been found after

Positive effects after transition from measure based to

incentive compensation ?ntrOdi_CtiOn of |
Cost before transition =index 100 Incentive compensation
Gavie 86
Avdalen 87
Nas 04
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An incentive based compensation to contractors

have the following advantages:

Creates motives to improvement

" We are now looking after tecnical
developements- thanks to the compensation
system”

Reduces the motives for overutilization

" Otherwise we might just have made an maintenance
action - It might get slippery. Now we make a more
accurate grading before action”

Simplifies administration

” The contractors don’t need to fill in a lot of
papers that | in the next step have to put
together”

@iy

35 TRAFIKVERKET




The use of an incentive based compensation model built on
RWIS and MESAN-data gave as aresult a reduced use of salt
compared to a compensation model based on measures.

The results where so obvious that Swedish
National Road Administration changed the whole
compensation system before the winter

season 2005-2006.
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Salt consumption and salt index for the entire country
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Thank You for your attention!
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