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Overview
● TECHNOLOGY

○ Investment in supe rcomputing
○ Weathe r obse rving advancements

● RESEARCH
○ Crash analysis findings & application

● COMMUNICATION
○ Messaging amplification through cross-agency 

coordination
○ Conveying possibilitie s & unce rtainty
○ Snow squall warning (reaching motorists in winte r)
○ Winte r storm seve rity index



NWS Investment in 
Supercomputing

Twin supe rcompute r named 
DOGWOOD and CACTUS each 

ope rating at a speed of 12.1 
pe taflops, which is 3 times 
faste r than NOAA’s former 

system.  

Combined with othe r NOAA 
supercompute rs, capacity is 

now 42 pe taflops.
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Supercomputing Weather Forecast Advancements
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1. Larger Number of Individual Mode l Simulations
2. Collaborative  Deve lopment in the  

Cloud
3. Higher Spatial & Temporal Resolutions
4. More  Realistic Mode l Physics
5. Enhances the  National Blended Mode l



Weather Observing Advancements
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Sate llite  Showing Blowing Snow Real-time  DOT Information

http://drive.google.com/file/d/1D7DgB6gU_-jTh-z0Xr1QcNuWdSSBigyT/view


Crash Analysis Findings & Application
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Travel Impacts

#1 Snow Squalls
#2 Major Winter 
Storms
#3 Winter Storms
#4 Blizzards
#5 Ice Storms
#6 Sub-Advisory 
or 

Non Advisory
#7-8 Wind Chill 
Events
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Crash Analysis Findings & Application

National Weather Service - Des Moines, Iowa

Temperature Impacts

Warmer Conditions:
Fewer crashes after 
events than during 
events at those 
temperatures.

Colder Conditions: 
More similar numbers 
of crashes before/after 
events at those 
temperatures.
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Crash Analysis Findings & Application

National Weather Service - Des Moines, Iowa

Crash Heat Map of Central Iowa Counties 2001 to Spring 2022 - Peak Crash Periods & Travel 
Impacts

Winter Travel Messaging - Targets of Opportunity:

● Morning and afternoon weekday rush hours
● Saturday & Sunday late morning through afternoon/evening
● Slight increase in late night Friday/Saturday and late Sunday evening
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Crash Analysis Findings & Application

National Weather Service - Des Moines, Iowa

Heat Map Analysis of Polk County 2001 to 2019 - After Winter Event and Precipitation Has Ended
● Visibility Equal or Greater than 6 statute miles (9.67 km)
● Temperatures across a spectrum of -16 F to 38 F (-26.7 C to 3.3 C)
● Wind/wind gust across 5 binned categories in mph  (kmh = ~ 1.61 x mph )

When No Precipitation is Occurring:
Crashes tend to be more frequent in colder temperatures and during periods of light to modest 

winds. 

This May be Due To:
Ground blowing snow - Continued impacts to Road Conditions - Complacency of Motorists  
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Messaging Amplification through Cross-Agency Coordination

National Weather Service - Des Moines, Iowa



You’ve  probably he ard  of 
a  couple  of our we athe r m ode ls  like  
t he  Am e rican (GFS) or t he  Europe an 

(Euro)...

...but  now due  t o  incre as e d 
t e chnology, we  actually have  

acce s s  t o  ove r a  hundre d  m ode ls !

Conveying Possibilities & Uncertainties
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Conveying Possibilities & Uncertainties
https://www.weather.gov/desmoines

National Weather Service - Des Moines, Iowa



Types of Products:
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Conveying Possibilities & Uncertainties

National Weather Service - Des Moines, Iowa

Snowfall ranges and 
probabilitie s for all 51 

countie s in central 
Iowa
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Snow Squall 
Warnings

National Weather Service - Des Moines, Iowa

Brie f (30-60  minutes) 
warnings issued for 

short duration intense  
bursts of snow & wind 

leading to whiteout 
visibility & flash 

freezes on roads



Winter Storm Severity Index - WSSI

16National Weather Service - Des Moines, Iowa

WSSI Specifics

● Defines Greatest  
Threats for Area

● Easy to understand
● Based on specific 

winter inputs
● Produced 5x daily
● Complement to 

official weather 
forecast
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The loss of salt from the road surface – a coin 
with two sides: environmental implications
• Göran Blomqvist, PhD, senior researcher, VTI, Sweden



Stänk och
plogning Spray

Avrinning
Grundvattentransport

Vind

Bakgrundsdeposition

Stänk och
plogning Spray

Avrinning
Grundvattentransport

VindVind

Bakgrundsdeposition

Run-off

Splash and
plowing

Groundwater transport

Background deposition

Environmental implications…
Impacts:

• Infrastructure

• Groundwater

• Surface waters

• Vegetation

• Soils

• Fauna

• Cultural heritage



Environmental research:

• Unfortunately, emphasis on environmental research is too
often on the effect & impact side of the system, whithout
connecting it to the decisions that road keepers and 
contractors have to do! Key is

understanding
the processes

So, let´s discuss the 
salt- and water balance



Salt brineSalt Water

Salting:
• Solid salt
• Pre-wetted
• Liquid salt

Plowing

Splash and spray

Initial loss
at spreading

Blow-off

Precipitation

Evaporation

Condensation

Run-off

Highways:



Cycleways:



What is the optimal salt dose?
- How much salt is there to start with?
- How much ’water’?
- When can you pass the place next time?
- What will happen in the mean time?

What about
ice quality?
Klein-Paste & Wåhlin,
NTNU, Trondheim, Norway

+ Safety margin



Impact on winter maintenance:
• Salt consumption from

a) snow-related and
b) temperature related
Winter maintenance

(ARVIDSSON, BLOMQVIST & ÖBERG, 2012)

Climate change adaption
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Let us follow a field case from 
January, 2022:

Two days, three salting
occasions and nine detailed
cross-sections of the residual
salt on the road surface

A field case from Highway E18, Sagån



Sagån,
Testsite E18

2010
AADT: 20.000+
Research facilities
International



Wet Salt Sampler (WSS)
• Electric Conductivity
• Temperature
• Time and GPS-coordinates

• Single board microcontroller
• Open source, public-domain software

• Allows high salt concentrations
• Dissolves salt crystals
• Allows sampling

Reference measurements of salt:





















Residual salt monitoring – different methods
• How do they work?
• What does the measured value represent?

16goran.blomqvist@vti.se



But, where did the salt go?





How do we measure splash and spray?

• Petri dishes collect
the deposition

• The content is 
analysed at the lab.



wind
vectors



Thank you for listening!

• Understand the processes,
• Monitor the status,
• Remember ”ice quality”, 

not ”melting capacity”,
• Know where your sensitive 

environments are.

Contact:
goran.blomqvist@vti.se



Leveraging Technology for Better 
Materials Management and Cost 

Savings at MassDOT



Introductions

• Mark Goldstein, Lead Statewide Snow & Ice 
Engineer
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Overview
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 Perform snow and ice removal on 15,000+ lane miles.
 6 Districts and 20 sub-Districts
 150 Depots/ Salt Storage Locations
 Over 700 personnel at the height of a storm   



November 18, 2022 4
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November 18, 2022 6
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Snow and Ice Program: Goals

• Public Safety
• Efficiency and Effectiveness
• Environment

8

Safety

EnvironmentEfficiency



Environmental Issues

• Water Supply
• Chloride Impairments
• Corrosion
• Sand Impacts
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Salt Will Find Its Way Into the 
Environment
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GIS Resources as a Training Aid
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“Success Through Innovation”

• Pre-treatment
• Pre-wetting
• Closed-loop Controllers
• Pavement Friction 

Sensors/Meters
• RWIS Stations w/ cameras
• Tow Plows
• Segmented Plow Blades
• GPS/AVL Devices
• Loader Scales
• Reconfiguring Equipment 

Routes to do More with Less
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RWIS / Pavement Friction Meters
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Non-Intrusive Friction Meters

Road Weather 
Information Systems



RWIS Site-Specific Information 
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RWIS Treatment Recommendations
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Pavement Grip Values 
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Photo Documenting Roadway Friction
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Use of Winter Severity Index (WSI) 
to Assess Performance / Salt 

Efficiency

14

Winter Severity Index (WSI) used as performance measure to 
monitor annual road salt usage efficiency 

Boselly Index, Based on 3 Weather Parameters

Daily Snowfall 

Daily Average and Minimum Temperature 

Number of Days with Frost Potential



WSI and Salt Use Data
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In Summary…
• We want to thank the TRB for the opportunity 

to talk with you all today. 
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