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Overview

e TECHNOLOGY

o Investment in supercomputing

o Weather observing advancements
e RESEARCH

o Crash analysis findings & application
e COMMUNICATION

O

Messaging amplification through cross-agency
coordmation

Conveymg possibilities &uncertainty

Snow squall warning (reaching motorists in winter)
Winter storm severity mdex

National Weather Service - Des Moines, lowa



NWS Investment in
Supercomputing

Twin supercomputer named
DOGWOOD and CACTUS each
operating ata speed of 12.1
petaflops, which is 3 times
faster than NOAA’s former
system.

Combined with other NOAA
supercomputers, capacity is
now 42 petaflops.

National Weather Service - Des Moines, lowa



Supercomputing Weather Forecast Advancements

RRFS Model Fields - Experimental

Larger Number of Individual Model Simulations
Conaboratlve De Ve lopment m the 07Z 08/10 Composite Reflectivity Foreca!t; and Dbséﬁatinﬁs
Cloud \.‘a.lid at 18Z 10 Aug 21':12!:.4 (:I;J

Higher Spatial & Temporal Resolutions Ny

More Realistic Model Physics
Enhances the National Blended Model

e Reflectivity (dBZ, shaded)

EMC's GEFS plumes fou
00 UTC 14 February
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Weather Observing Advancements
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http://drive.google.com/file/d/1D7DgB6gU_-jTh-z0Xr1QcNuWdSSBigyT/view

Crash Analysis Findings & Application

2005 - 2022 Polk County Crash Frequency Per Headline Occurrence
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Snow Squall Winter Storm Winter Blizzard lce Storm Non Wind Chill ~ Wind Chill Fog Adv High Wind ~ Wind Adv
Warn Warn Weather Adv Warn Warn Headlined Warn Adv Warn

Headline Type

National Weather Service - Des Moines, lowa

Travel Impacts

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




Crash Analysis Findings & Application

2001-2019 Polk County Crashes During Winter Events and After Winter Events
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3 Degree Bins - Centered on Temperature (C)
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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.




Crash Analysis Findings & Application

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

Winter Travel Messaging - Targets of Opportunity:

e Morning and afternoon weekday rush hours
e Saturday & Sunday late morning through afternoon/evening
e Slight increase in late night Friday/Saturday and late Sunday evening

National Weather Service - Des Moines, lowa



Crash Analysis Findings & Application

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

Vishility is >=6.0 miles
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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

National Weather Service - Des Moines, lowa



Messaging Amplification through CrossAgency Coordination

Less snow doesn’t always mean you’re good to go...

Slow down and allow plenty of space between vehicles. . Shu e e e e e b

in. Strong To Severe Storms For Holiday Weekend ™ 3,350
Nearly 75% Of CraShes - in. Savers Storms Possible in North and Western lowa Sunday Night

in lowa happened in less
than 2 inches of snow. ‘ 21.2%

SNOWFALL

___..-———- l.‘ TOTALS AND
PERCENTAGE OF
I
\~ WEATHER-RELATED
CRASHES

] @ i (2018-2020)
2 ) 17.9%

Trace -1 in.

|G "5 ., §
Debbie McClung, Department of Public Safety
B Ut y a Andrea Henry, lowa DOT
2 . s 3 “\ Craig Bargfrede, lowa DOT /
S PA o N = = & sgt. Alex Dinkla, lowa State Patrol
3 e Chad Hahn, NOAA/National Weather Service-Des Moines

S Sinclair Stolle, lowa DOT

: : y 10
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Conveying Possibilities & Uncertainties
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You’ve probably heard of
a couple of our weather models like
the American (GFS)or the European
(Euro)...

...but now due to increased

technology,we actually have
accesstooverahundred models!




Conveying Possibilities & Uncertainties
httos../www.weather.gov/desmoines
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Conveying Possibilities & Uncertainties
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Snow Squall Warnlng

Snow Squall s
Warnings

October 19, 2020

Hazard
A White out conditions
in heavy blowing snow
vz Impact

QQ Dangerous life-

threatening travel

Emergency alert:
Severe
Oct 19, 11:43 AM

Brief (30-60 minutes)
warnings issued for @ Gl
short duration intense i
bursts of snow & wind
leading to whiteout
visibility & flash
freezes on roads

Snow Squall Warning til 1245
PM CDT. Sudden whiteouts. Icy
roads. Slow down! -NWS

OK

SNOW SQUALL
WARNING
UNTIL 12:45PM

N

: : y 15
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Winter Storm Severity Index- WSSI

WSSI Specifics

Snow Amount Snow Load Ice Accumulation

Overall Impact: Maximum impact from any of the components
| Days 1-3 H Day 1 H Day 2 H Day3|

Select Zoom Area: |[DMX] Des Moines v

Winter Storm Severity Index - Effective From Sun, Nov 13, 2022 08 PM ET Through Wed, Nov 16, 2022 07 PM E7

Last Updated: Sunday November 13, 2022 08:20 PM ET

Sioux Falls

ESRI, HERE, GARMIN, FAO, NOAA, USGS, EPA, r,!' -]

Change image opacity: T0%

Flash Freeze Blowing Snow Ground Blizzard

Potential Winter Storm Impacts

Winter Weather Area
Expect Winter Weather.
= Wirler driving conditions. Drive carefully,

Minor Impacts
Expecta few inconveniences to daily life.
= Winter driving conditions. Use eautlon while
driving.

P
¥ SWITCH BASEMA

Moderate Impacts
Expect disruptions to daily life,
» Hazardous drving conditions. Use extra
caution while driving.
= Clasures and disruptions to infrastructure may
DLour

Major Impacts
Expect considerable disruptions te daily life.
= Dangerous or mpassible driving conditions
Aveid travel if pessible.
» Widespread closures and disnuplicns 10
infrastructure may ocour

Extreme Impacts
Expect substantial disruptions to dally Iife.
» Extrennely dangerous or impassible driving
condibons. Travel is not advised.
* Extensive and widespread closures and
dizruptions to infrastructure may occur
= Life-saving actions may be nesded

National Weather Service - Des Moines, lowa

Defines Greatest
Threats for Area
Easy to understand
Based on specific
winter inputs
Produced 5x daily
Complement to
official weather
forecast




Predicting Road Weather Emergencies:

Advancements m Storm Forecasting and Risk Communication
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The loss of salt from the road surface — a coin
with two sides: environmental implications

* Goran Blomqvist, PhD, senior researcher, VTI, Sweden



Environmental implications...

Background deposition Impact5°

* |Infrastructure
Splash and

plowing

e Groundwater

e Surface waters

Vegetation
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Environmental research:

e 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

| :
contracto_r‘s have ’;o do! - | Key is

— e 1A

understanding
the processes

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



Highways:

Salting:

* Solid salt Precipitation

* Pre-wetted

* Liquid salt \ ‘ Condensation

NC v

Blow-off < Salt Water
Initial loss / ‘ ‘ Evaporation
at spreading

Run-off

Splash and spray

vV VY

Plowing



Cycleways:

Ploughing,
Salting: Splashing, Meltwater-
* Brine, Dragging inflow
* ’Spiked’ brine, e .
. Drysalt Precipitation

Condensation

_ (frost, damp)
Salt solution

~~ Initial loss
at spreading
Evaporation

Splash and spray -
v v v Run-off

Snow clearance:
* Brooming,
* Ploughing




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?

+ Safety margin 10
Ploughing, 5t
Salting: Splashing, Meltwater-
* Brine, Dragging inflow 0
* ’Spiked’ brine, e
« Dry salt Precipitation

Condensation
(frost, damp)

What about

temperature (°C)
=

Initial loss
at spreading

Evaporation

Splash and spray Run-off

Show clearance: Klein-Paste & Wahlin,

* Brooming, NTNU, Trondheim, Norway
* Ploughing
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Jreezing curve
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ice + solution

sreciic temperature

solution

solubility curve

solution + solid salt

o o e e e e e e e e e e e ——————— — — —
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1971-2000 2011-2040 2041-2070 2071-2100

Climate change adaption ,7 "”

Impact on winter maintenance:

* Salt consumption from f&
a) snow-related and NG )
b) temperature related

Winter maintenance I 1971-2000 2011-2040 2041-2070 2071-2100
—2000 g/m2
—{1000 g/m2 &/ ) &/ M L@
—'0 g/m2 \(\"J‘ \{\H < :

FIGURE § Development in yearly salt consumption (g/mz) (1 g/m2 =0.029 oz/y(lz) for
snow-related maintenance (top) and temperature-related maintenance (bottom).

(ARVIDSSON, BLOMQVIST & OBERG, 2012)
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Reference measurements of salt: * Electric Conductivity

Wet Salt Sampler (WSS) * Temperature
Lo éi SN e .= * Time and GPS-coordinates

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

* Allows high salt concentrations
* Dissolves salt crystals
Allows sampling

= i
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—@=— 1.08:46 Before salting  =@== 4.14:30

=@== 2.09:40 After salting

a=@= 3 12:00
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Residual salt monitoring — different methods

e i s B e

* How do they work?
* What does the measured value representss




But, where did the salt go?

Background deposition

Splash and T
plowing e e
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Splash and spray generation mechanisms

Splash:

After: Weir and Strange 1978, U.S.D.O.T. Report No FHWA-RD-79-84




How do we measure splash and spray?

e Petri dishes collect
the deposition

* The content is
analysed at the lab.
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Understand the processes,
Monitor the status,
Remember ”ice quality”,
not "melting capacity”,
Know where your sensitive
environments are.

Thank You for listening!

Contact:
goran.blomqgvist@vti.se




Leveraging Technology for Better
Materials Management and Cost
Savings at MassDOT
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Introductions

Mark Goldstein, Lead Statewide Snow & Ice

Engineer o o
Massachusetts ¥
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Overview

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
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Snow and Ice Program: Goals

e Public Safety
* Efficiency and Effectiveness
* Environment

Safety

N

Efficiency Environment



Environmental Issues

Water Supply
Chloride Impairments
Corrosion

Sand Impacts




Salt Will Find Its Way Into the

Environment

Wind.

slowing

L aiaianaiaiaianasdiciaioia

Splash and

Atmospheric deposition

spray AR




GIS Resources as a Training Aid

ArcGIS v MassDOT Salt Sensitivity

Lans Lyt L*} Basemap

E
Legend
MassDOT Salt Sensitivity
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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

12



RWIS / Pavement Friction Meters

Road Weather
Information Systems

Non-Intrusive Friction Meters

13



RWIS Site-Specific Information

File Edit View Favortes Tools Help
5 @Repor{s Suggested Sites (2) Sugge;tedﬁwtes VA Vaisala RoadDSS - Stetion ... #7 WeatherSentry - Pavemen... @ Web Slice Gallery » ﬁ - * @ v Page~ Safi

Massachuset... v All

Map  Station Summary = Station Wall & Alerts | Reports. ‘ Mobile DSP |

w Mass DOT - Hingham Rte 3 (Show station on map)

Stations A
Coordinates Nearest stations Groups
o 70°54'47"W 42°10'34"N Mass DOT - Quincy Rte 93 11.3 km Districts - District 5
i Mass DOT - Andover Rte 93 c Mass DOT - Stoughton, Page  13.1 km
i Mass DOT - Salisbury Rte A Street Overpass
95 4 m Mass DOT - Mobile Trailer 1~ 15.6 &m
Mass DOT - Billerica Rte 3 Mass DOT - Canton I-93 15.8 km
Mass DOT - Quincy Rte 93 Mass DOT - Newton Rte 128 33.0 km
Mass DOT - Concord Rte 2 Station Overview | Graph | Camera History } History Table |
Mass DOT - Newton Rte
128
Mass DOT - Woburn 1-95 Current conditions 21-Feb-2017 10:37 Wind 21-Feb-2017 10:37 Roadside camera 21-Feb-2017 10:34
i Mass DOT - Peabody Rte Air 40.8 °F N : . 2t Ty
128 Temperature .
& Mass DOT - Glouster Rte NW NE
128 Daw Paint o
Mass DOT - Canton I-93 Temperature 22.6 °F
5 Mass DOT - Hancock Rest
Area i
8 Mass DOT - French King 115°
Bridge OI W E
i Mass DOT - Deerfield Weigh e 0.82 3.4 mph
Station
&5 Mass DOT - Westboragh v.
1-495 Surface d
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RWIS Treatment Recommendations
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Pavement Grip Values
Braking distance vs. initial speed and friction
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6 12 19 25 a1 a7 s a—
Initial speed MILES/HR
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Photo Documenting Roadway Friction

Snapshot from 02/07/2021 16:30
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Integration with Spreader Controllers
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Use of Winter Severity Index (WSI)
to Assess Performance / Salt
Efficiency

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
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WSI and Salt Use Data

(& O
O-800.000-00 WSI, X-Axis vs éalt Usage (tons), Y-Axis o
O

Pre-BMP Implementation: y = -20898x + 170351
R® = 0.9581

All Years: y = -16850x + 201373
R =0.8312

Post BMP Implementation: y = -13593x + 222382
R* =0.8429




In Summary...

* We want to thank the TRB for the opportunity
to talk with you all today.
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