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Changing Weather Patterns



http://earthobservatory.nasa.gov/blogs/fromthefield/files/2014/02/Fig7-Keystone-GOES-15WaterVaporCouldHeight.jpg

“Godzilla” El Nino?

NATIONAL OCEANIC AND
VE ATMOSPHERIC ADMINISTRATION

'h.,, -u.
About NOAA El Nino Home NOAA Contacts NOAA Staff Directo NOAA Hel »SEARCH
Weather.gov Forecast . . El Niro is a disruption of
ity 5T NOAA 5 EI NlnD POl'tal the ocean-atmosphere
system in the Tropical
. . . - . . . , , Pacific having important
For more information on the ongoing El Nifio event, checlk the ENSQO Diagnostic Discussion, cnnsequencgs fnf
which is updated on the second Thursday of each month. Be sure to follow our ENSO blog weather and climate
and connect with us on social media. around the globe.

HOAA has primary
responsibilities for
providing forecasts to
the Mation, and a
leadership role in
sponsoring El Nifio
observations and
research.

»» El Nino Home

El Nirio status &
discussion

What is El Nifio?
What is La Nifia?

»» La Nifna Home

Media Contacts

+» Chris VWaccarg
NOAA Weather Service
301-427-9000

YouTube video:
Understanding El Nifio

»» Monica Allen
MNOAA Research

YouTube video:
Developing an El Nifio

301-734-1123 Observing System
Sea surface temperature in the equatorial Pacific Ocean (above). El Nifo is Mew Look at 19181919
characterized D‘_f unusually Warmm temperatures and La Nifa b}" unusually cool MNifio Suggests Link to
tEIT‘IpEfEItLIrES in the equatorial Pacific. Anomalies {DEIDW] represent deviations from Elu Pandemic

normal temperature values, with unusually warm temperatures shown in red and

unusually cold anomalies shown in blue. El Nino FAQs &

definitions

ITS Alaska 20



Our Mission

Keep Alaska moving through service and
Infrastructure

* Provide for the safe and efficient movement of people
and goods

e Provide access to state services
e Provide access to resources

To accomplish our mission, we build, maintain, and operate
Transportation Infrastructure (Assets)
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Recurring Ice Storms
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Standard Method: Weather Guessing
@ a%: NATIONAL WEATHER SERVICE

o
o

10 W,
o

HOME FORECAST PASTWEATHER WEATHER SAFETY INFORMATION CENTER NEWS SEARCH ABOUT

m

Local forecast by Government Shutdown Notice
"City, St" or ZIP code

Due to the Federal Government shutdown, NOAA gov and mast associated web sites are unavailable. However, because the
information this site provides is necessary to protect life and property, it will be updated and maintained during the Federal

Location Help Government shutdown.

Read More...

. En Espaiiol
Current Conditions Qstre Qv |EM

0 ) ; ki
3°C Visibility 10.00 mi More Local Wx | 3 Day History | Mobile Weather

Wind Chill 30°F (-1°C)
Last Update on 5 Oct 10:53 am AKDT

Mostly Cloudy Humidity 79% Current conditions at
0 Wind Speed NE 10 mph Fairbanks International Airport (PAFA)
" 37 F Barometer 29.79in (10096 mb} Lat: 64.82 Lon: -147 .87 Elev: 436ft.
Dewpoint 31°F (-1°C)

Fairbanks AK Fairbanks, AK
7 Day Forecast NWS Weather Forecast Office
THIS TONIGHT SUNDAY SUNDAY MONDAY MONDAY TUESDAY TUESDAY WEDNESDAY
AFTERNOON NIGHT NIGHT NIGHT

[L

#
A 0% % LB AN
Mostly Partly Mostly Chance Mostly Mostly IMostly Chance Chance
Sunny Cloudy Cloudy Rain/Snow Cloudy Cloudy Cloudy Rain Rain/Snow
High: 46 °F Low: 27 °F High: 42 °F Low: 27 °F High: 45 °F Low: 31°F High: 54 °F Low: 28 °F High: 43 °F -
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RWIS Technology




Info available

DOT&PF = lways = RWIS =5State Map =Area Map [ Login ]
RWIS Site Summary Road Weather
Airport Way @ MP . 11 » RWIS Home
» RWIS - Camera - TDP
For definitions, click on the name field. » myRWIS
» About RWIS
Date / Time » About TDP
08122015 1:33 PM » RWIS Glossary
ol L » RWIS Website FAQs -
Al Tem!:erature 55 =F » Alaska Weather Links
Dew Point 47 F » Contact RWIS Manager
Relative Humidity 75 %
\Wind Speed 1 mph » RWIS Site Data
\Wind Direction E » Site Summary
Wind Speed Maximum & mph » Extremes Summary
Wind Direction of Maximum Speed E » Atmospherics Summary
» Pavement Summary
» RWIS Site MetaData
Pavement Surface and Subsurface Data » 511 - Traveler Information =
Surface Subsurface
. Date/Time Temperature||[Temperature ?
Pavement Sensor Location *F) (°F) H
EB Lane @ RPU - Infrared 08M12/2015 1:33 PM 59 - E@FJ
Flease note: You must have Acrobst
Reader to open any ‘)3- documents on this
page. If you do not have Acrobat Resder,
Camera Data click fo downlosd the FREE software.
Airport WayWst View Airport ‘y West V’lew Gafiney Road Morth View Airprt Way East View
08/12/2015 1:53 PM 08/12/2015 1:53 PM 08/12/2015 1:54 PM 03/M12/2015 1:54 PM

_
Airport Way - Richardson Airport Way - Favement Closeup View
EB Ramp Steese/Richardson 08/12/2015 1:54 PM
081272015 1:54 PM Intersection

08/12/2015 1:54 PM
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Pavement Friction

r
_’\ State of Alaska myAlaska My Government Resident Business in Alaska

Alaska Department of Transportation & Public Facilities

Road Weather Information System

DOT&PF = lways = RWIS =State Map =Area Map

RWIS Site Summary
Airport Way @ MP . 11

" i
T

For definitions, click on the name field.

| Date / Time |
| 08/12/2015 1:33 PM |
| Atmospheric Data |
|air Temperature I 55 °F |
[Dew Point [l 47 °F |
[Relative Humidity I 75 % |
[Wind Speed I 1 mph |
[wind Direction I E |
[Wind Speed Maximum [l & mph |
[Wind Direction of Maximum Speed I E |
Pavement Surface and Subsurface Data |
5 5 fac Pavement

Pavement Sensor Location Date/Time Te:ﬁLé-;araEFu'e T;L;EE;;E;}EE S'ji‘;i;%qtp Pé&?rgf;t CUHI_EI'T‘I nant
(°F) ("F) State || Depth {mm)

EB Lane @ RPU - Infrared 03122015 1:33 PM 59 - 0.76 - GOOD Wet -
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RWIS Hardware

Non-Invasive Pavement Sensors
=There are two separate sensors...

= DSC111 (The ‘C’ stands for condition)

» Measures Road State — 4 eye safe lasers at
differing frequencies are transmitted by top lens
& received by bottom lens

= DST111 (The ‘T’ stands for temperature)

* Measures Road Surface Temperature -
based on long-wave infrared radiation.

ITS Alaska 2015



How to Use

Maintenance Manager Use of Friction
Measurement Readings

Grip (Co-efficient of Friction) Reading Rule of Thumb:

Level of Grip Description™

0.6 and above Grip good

0.4 to 0.59 Grip poor

0.39 and below Pavement slippery — Very poor grip

*These descriptions are intended only as indicators, as the real friction
values depend on many variables, such as vehicle type and speed, tire
type, road surface structure, efc.
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Why Improve -  |
(Why MDSS?)

* Customer demand for higher level of service and
reliable, current information

* Budget/staff constraints in the face of high cost of
labor, equipment and materials used for maintenance

* Difficulty in forecasting certain types of weather and
complex pavement response to conditions and
maintenance efforts

* Environmental concerns with anti-icing and de-icing

ITS Alaska 2015



Alaska Enhanced MDSS

* Decision support
tool 2recommends
course of action based
on conditions/forecast

* Integrates fixed RWIS
sites and mobile
operations

* Algorithms customized
for Alaska

ITS Alaska 2015



Partners in MDSS

NCAR |

NATIONAL CENTER FOR ATMOSPHERIC RESEARCH

UNIVERSITY OF ALASKA

FAIRBANKS
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Mobile Observations

" & & ¢ u | Find v | Public Works v | FleetMGT v

38452 f:

35320@

Fairbanks

b= )
38201
) 32895 é;

37314 5;
3555;@

North
Pole




MDSS Home Page

- o |(E .

& http://www.ral.ucar.edu/projects/rdwx_mdss/emdss/?state=alaska

6-24Hrs 24to 72 Hrs

Pikalert Map

=

s

Map data ©2013 Basarsoft,

O~ 2%~
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Weather Reporting Site Pick List

. o | G |-

€9 Pikalert EMDSS

4

» || + & http/fwww.ral.ucar.edu/projects/rdus_mdss/emdss/?state=alaska

& | | Q- Google

| O- -

oo [ B Apple Yahoo! GoogleMaps YouTube Wikipedia MNews(35) ¥ Popularv

Fairbanks [zoom..]
Obs: @ Next6Hre @ 6-24Hrs: O 24-72Hrs: @

Pikalert Site List

(All alerts generated at- 17:00 on 10/5)

FAIRBANKS, FAIRBANKS INTERNATIONAL AIRPORT
Obs @ NextGHrs @ 6-24Hrs @ 24-72Hrs: ©

WAINWRIGHT U. S. ARMY AIRFIELD
Obs @ NextGHrs @ 6-24Hrs @ 24-72Hrs: ©

District North-Side Hills. Farmers Loop @ Summit Dr
Obs Q@ NextGHrs @ §-24Hrs @ 24-72Hrs: ©

FAIRBANKS / EIELSON AIR FORCE BASE
Obs: @ NextGHrs: @ 6-24Hrs: © 24-72Hrs: ©

District Town. Airport Way @ Peger Rd
Obs: @ Newt6Hrs: @ 6-24Hrs: @ 24-72Hrs: ©

District North-Side Hills. China Ridge Rd @ Ridgepoint Dr
Obs: @ Newt6Hrs: @ 6-24Hrs: @ 24-72Hrs: ©

District North-Side Valleys. Gold Stream Rd @ Old Steese Hwy
Obs: @ MNewt6Hrs: @ 6-24Hrs: @ 24-72Hrs: ©

Steese Highway @ Cleary Summit MP 20.9
Obs: @ NextGHrs: @ 6-24Hrs @ 24-72Hrs: @

Richardson Highway @ Badger Interchang
Obs: @ NextGHrs: @ 6-24Hrs @ 24-72Hrs: ©

University Avenue Fairbanks @ Chena Ri
CObs: Q@ NextGHrs: @ 6-24Hrs: @ 24-72Hrs: ©

O v O

Site List Map Wehicle List
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9 Pikalert EMDSS

-4 + | & http:/fwww.ral.ucar.edu/projects/rdws_mdss/emdss/Tstate=alaska

& [0 i Apple Yahoo! GoogleMaps YouTube Wikipedia Mews(35) * Popular ™

Pikalert Fest. Summary Treatments Rec. Treatments RWIS

Steese Highway @ Cleary Summit MP 20.9

Alert
Summary
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50 T T
: . — Road Temp
40 I Snow on Road
w30
o
L
10
0
0
0.045 -
0.040 Il Rain
= g-g:g E Snow
'S 0.020
2 0015
o o010
0.005
0.000
0
—  Air Temp
—  Dew Point
[T
o
i
-
—  Wind Speed
—  Wind Dir
=
a
=

0

Site List
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):3] fi"‘y WS/

——:;*rg»-m.— =

»| Pikalert EMDSS
File Edit View Favorites Tools Help
SConvert v @ Select

= | Pikalert EMDSS | & | Notifications Timeline N.. | Alaska ZendTo | & | Space Weather Enthusiast.. &% | National Tsunami Warnin.. & | AEIC -- Alaska Earthquake... W ) v Page v Safetyv Tools~¥ 9'

Forecast Treatments Alerts RWIS Observations Weather Cams

Site List Map
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Efficient allocation of
resources

* Mobile operations
yield real-time data
and offer flexibility
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Future Build Out

. e Connected vehicle
- display on MDSS Site
- 1 hour historical

* Treatment
recommendations for
all weather sites
Statewide

* Expand mobile
observations

* Tablet and iPhone
access (W/App)

ITS Alaska 2015



National Weather Service Resources

Web: Social Media:

* http://pafg.arh.noaa.gov Twitter:

* www.weather.qov @NWSFairbanks

e Wwww.arh.noaa.gov http://twitter.com/NWSFairbanks

Get Mobile Alerts: n Facebook:
www.facebook.com/

* http://inws.wrh.noaa.qgov

NationalWeatherService.Alaska.gov

Radio: 162.55 MHz

ITS Alaska 2015


http://pafg.arh.noaa.gov/
http://pafg.arh.noaa.gov/
http://www.weather.gov/
http://www.arh.noaa.gov/
http://inws.wrh.noaa.gov/
http://twitter.com/NWSFairbanks
http://www.facebook.com/
http://www.facebook.com/
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PHASE 1 - KENAI PENINSULA PROJECT

a w | httpy//www.ral.ucar.edu/projects/rdwx_mdss/emdss/?state=alaska&useVdt ,O -~ o O] Road Weaﬂuqripifetmion,Tra... » Pikalert EMDSS

File Edit View Favorites Tools

Help

&) Alaska ZendTo & | Details |© | DOT&PF Interanet

L= Windyty, wind map & fore... & | ALMR Documents & | AEIC -- Alaska Earthquake... | & | Alaska Volcano Observato...
Current time: 9/11 1:10:36 pm

e

10/29/2015

6 - 24 Hrs

24 -72 Hrs

Hide Vehicles Pikalert Map Data valid: 9/11 12:00:00 pm

A A Map | Satellite

Tyonek
Yo Chugach
State Pafk

Hope A

Sunrise

Alyeska

Portage

AWIB.er

Nikiski

A

KB >
g Sterling
Soldotna o Moose Pass
@  Funny River S
Kalifornsky Crowr} Point

Cohoe r
2 Primrose

Bear Creek

Seg@ard

Chened

Ninilchik Kenai Fjords | owell Point
National Park

Happy Valley
Fox River

Anchor Point
* Fritz Creek

Homea 2 Kachemak
g Halibut Cove
> Map data ©®2015 Google Terms of Use Report a map error

Alaska DOT&PF



KENAI PENINSULA RESEARCH

WEATHER MODELING

Collaboration UAF Weather Department, National Center for
Atmospheric Research Bolder, CO and DOT&PF M&O

PAVEMENT RESEARCH (Specific to Alaska)

* Solar radiation pavement model — to look for bias
* Variable terrain elevation pavement condition model
* Micro climate pavement condition model

USER RESEARCH FOR ALASKA

* Needs assessment
* Rural, urban and airport ice control

MDSS/MWDS development specific to Peninsula District

10/29/2015 Alaska DOT&PF




NATIONAL WEATHER SERVICE

Current and Forecast Weather

* Ambient air temperature
Wind speed/direction
e Dew point temperature M

* Relative humidity
* Cloud cover
* Precipitation rate

* Precipitation type f?ﬁ\\
. Prec!p!tat!on faccun?ulatlon ~§\§\E\

* Precipitation intensity N
*  Surface pressure AibRylet

* Probability of fog

* Visibility | Sg—

shutterstock - 62370832

10/29/2015 Alaska DOT&PF




ROAD WEATHER INFORMATION SYSTEM

e Station identifier

e Latitude
* Longitude
 Elevation

*  Observation time

* Wind speed/direction
 Ambient air temperature

* Precipitation rate

* Precipitation type

* Precipitation accumulation
* Precipitation intensity

e Station pressure

* Surface/pavement temperature
* Dew point temperature
 Camera images

10/29/2015 Alaska DOT&PF




TEMPERATURE DATA PROBES
* Ground temperature updated every 15 minutes
- Pavement surface down to 72 e




INTEGRATION WITH RWIS, TDP AND NWS DATA

File Edit

= Windyty, wind map & fore...

ove [ NEREHEN - -

Map

I w | http://

ALMR Documents

ral.ucar.edu/projects/rdwx_mdss/emdss/?state=al: ,O ~ O ” = | Pikalert EMDSS
AEIC -- Alaska Earthquake...

&  Alaska Volcano Observato...
Current time:

View

Satellite

Favorites
Pikalert EMDSS

Hide Vehicles

10/29/2015

Pikalert Map

Alaska DOT&PF

= | Alaska ZendTo
10/14 1:42:55 pm
Data valid: 10/14 1:00:00 pm

Fish Creeg By

Fish Crea "

Report a map error

Map data ©2015 Google Terms of Use



10/29/2015

MOBILE

Weather Data Flow Diagram

Mobile Weather

Detection System

Maintenance Decision

Support System

\

J

Alaska DOT&PF

=

Weather Cloud

K‘

J >

National Center for
Atmospheric
Research




WeatherCloud Dashboards

Py &% = @ u | Find v | Public Works v | FleetMGT v

38452 f >

n&% fONR NR MR NR

NR MR NR NR

35820 _@ \e‘:"&;\x
Fairbanks

35651_@

North
Pole
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10/29/2015

CHALANGES
* Since the MWODS delivers data by cell phone, it is
important to insure the phone has a view of the
horizon.
* We will always have spotty or no cell phone coverage
in some areas, but the data is transmitted when back in

coverage.
* The vehicle sensors only work when they can see the

weather and the pavement, so it is important to keep
them clean and calibrated.

Alaska DOT&PF



FUTURE DEVELORTENT

UAF FUNDED RESEARCH
* WeatherCloud fixed low power budget RWIS
FUTURE DOT&PF PROJECTS/INTEREST

* Joint UAF and DOT&PF project for ground freeze/thaw model
for WeatherCloud RWIS to support Weight Restrictions

* Continued deployment of MDSS/MWDS

 Daimler tests Mercedes Benz Actros, the first autonomous
tractor trailer on the roads
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