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Abstract

Weather significantly affects safety as related to transportation, which includes regional
surface transportation (highways and local streets) and aviation (airports, hospital
heliports and flight paths). Starting in 2008, the Western Transportation Institute
(WTI) at Montana State University (MSU) conducted a research and development
study of a proof-of-concept system for integrating Automated Weather Observing
System (AWOS) with Roadside Weather Information System (RWIS).

This_multi-phase project targets small, underserved rural airfields and hospital
heliports. The goal is to provide airport managers, air traffic controllers, pilots, and
related operators of air ambulance services with more comprehensive and
accurate meteorological data by integrating currently used weather systems with
systems used by related agencies, including surface transportation. Implementing
such an integrated system is expected to improve safety and increase efficiency.
Caltrans has demonstrated the system to emergency responders and public safety
personnel from other agencies in real situations ranging from wildfires, the Napa
earthquake, even during the Oroville Dam crisis, and all situations received positive
responses for this beneficial tool.

This presentation will summarize work conducted in Phases I, Il and IIl of this research
project, which is culminating with the migration from research and development at
Montana State University to long-term implementation within Caltrans, demonstrating a
successful relationship between aviation and surface transportation to better-serve those
in rural areas.
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Original Problem Statement

AWOS (Automated Weather Observing Systems), ASOS (Automated
Surface Observing Systems) and RWIS (Roadside Weather
Information Systems) equipment provide similar meteorological
Information to support safe and efficient transportation across multiple
modes, but are operated independently of each other. Continued
deployment and operation of similar but independent systems in close
proximity to each other may result in redundancy and increased costs.
Linkage consolidation of such systems will provide system managers
and users (airport managers, flight departments and pilots) more
comprehensive and accurate meteorological data and may reduce cost.

Note that “rural” was not a part of the original problem statement. All involved
subsequently recognized that the need for this project was greatest in rural,
underserved areas.
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Genealogy

ICM
Caltrans
2006-2009

OSS Phase 1
Caltrans
2008-2010

Western States OSS Prototype via Clarus
FHWA
2010-2011

OSS Phase 2
Caltrans via WSRTC
2011-2013
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Phase |

February 1, 2008 — June 30, 2010
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Phase |
Research Outcomes

* Identified aviation industry needs, requirements and benefits, and
compare current capabilities, costs, coverage, and operation and
maintenance requirements of AWOS / ASOS and RWIS by
respective agencies.

e Summarized lessons learned from similar integration projects.

« Conducted a cost-benefit analysis for both an integrated data
system and for cooperative maintenance and deployment, and
determine related institutional issues.

« Created a controlled field demonstration prototype system.
« Evaluated the controlled field demonstration prototype system.

 Made recommendations based on the cost-benefit analysis and the
evaluation of the field demonstration prototype system.
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Coverage Analysis

More than 82.8% of the airfields are within 5 miles of a weather station.

More than 97.1% of the airfields are within 10 miles of a weather station.
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Phase 2

July 3, 2012 — December 31, 2015
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Phase 2

Research Outcomes

e Conducted a Business Case Analysis.

 Researched Additional Data Sources.

 Developed Detailed System Requirements.

 Developed and Implemented the Phase Il Prototype System.
 Evaluated the Phase Il Prototype System.

e Conducted an in-depth AWOS/ASOS Gap Analysis.
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The Phase 2 Prototype System
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* National Center for Atmospheric Research (NCAR) Aviation Digital Data Service (ADDS):
— PIREPS

C Seers Dynamic

- METAR

. NOAA's Satellite Service Division of the NESDIS (SSD): D t L
— Satellite Images a a. a.ye rS

* NOAA's National Weather Service (NWS) National Doppler Radar Sites (NDRS):

— Radar Images &

— Precipitation Images
» NOAA's National Weather Service NCEP Central Operations (NCO):

A s o sources

—  Temperature Aloft

» Caltrans CWWP2:
— Caltrans CCTV

* National Oceanic and Atmospheric Administration (NOAA)'s National Weather Service Public Alerts:
— NWS Alerts

* National Weather Service National Digital Forecast Database:
— Surface Forecasts

* Caltrans Scanweb:
— Caltrans RWIS

» Meteorological Assimilation and Data Ingest System (MADIS):
— Surface Conditions

* MesoWest: Airport, Heliport and Military Aviation Facilities are

— Surface Conditions presented as a static layer using data provided by Caltrans.
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The Phase 2 Prototype System

A Pictorial Overview ...
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Aviation Layers

AWOSIAS0S

Pilot Reports

Terminal Aerodrome Forecasts
Alrports

SIGMETs/AIRMETs

MNWS Composite Reflectivity
NWS 1-Hour Precipitation
Satellite

Wind Aloft

Temperature Aloft

MONTANA | & _ ,
STATE UNIVERSITY | ENGINEERING 1 Western Transportation Institute




Surface Conditions | Surface Forecast | Surface Layers | Aviation Layers

9 ° | AWOSIASOS Sawtooth Map - 15
Y 0 pilot Reports Boise National Forest \dahG Fal J‘ k-
aho Falls Jackson
< 2 Terminal Aerodrome Forecasts Na,."l.,pa IDAHO o o
M Airports e
acatello
. SIGMETS/AIRMETs h— 5
|Lﬁ]‘ o NWS Composite Reflectivity win falls
L3 - NWS 1-Hour Precipitation
. e A Satelite
1 KMCE - MERCED RGNL//MACREADY FIELD | Wind Aloft
Report Time: 12:53 PM MOT - Tue, Sep 25 Temperature Aloft Ogden
Location: 37.2847286111, -120.513885333 2 A
Flight Category: VFR Salt Lake City
Wind: 6 MPH (5 knots) from the North [340°) b oPark City
Visibility: 10.0 miles 53"*2‘
Dew Point: 50 °F Provo

1l Pressure (altimeter): 25.955862 in. Hg

T Elevation: 154 ft.
Frequency: 132.175 [A505]
Phone: 20%-321-0%25 [A308) UTAH
Raw Data: KMCE 2518537 AUTO 34005KT 10SM CLR 23/10 A2596 RMEK AD2 SLP145

T02220100
SanF ez )

Sa %Q ) .
Death \;a.ln’e_\-'
CWIA National Park.  |as Vegas
G

) &
o

D © ' ARIZONA

Phoenix

o
= Tucson
Tijuana o

BAJA
CALIFORNIA

Legend: AWOSIASOS

@vir MR @IFR  @UFR () UNSPECIFIED
data ©2015 Google, INEG] | 100km L—1  Terms of Use

® Copyright 2014 WT1 / MSU

MONT AN A College of

STATE UNIVERSITY | ENGINEERING Western Transportation Institute




Nalional Forest Ashland

® & AWOQOS /
*
KBLU - BLUE CANYOM - NYACK EMIGRANT GAP, CALIFORNIA ASOS
Report Time: 5:52 AM MDT - Tue, Apr 7 2015
wlivers  Location: 38.2748,-120.708379167
Sﬁ Flight Category: LIFR
Wind: 10 MPH (9 knots) from the South [1807)
Wisibility: 0.25 miles
Dew Point: 28 °F
Pressure (altimeter): 29 769536 in. Hg
Elevation: 5278 ft.
Frequency: 120.075 [A505]
Phane: 530-382-2091 [4508)
Raw Data: KBLU 0715527 AUTO 18009KT 1/45M £3M FZFG WVVOO02 MO1/M0O2 A2977 RME AOQZ2
PEWMD 1702671500 SLPOS3 POOOSE T10111022 |

Eureka

@a

Mendocing @ rahoe My !mna.l Forest HE"“C'
National Forest e @

00 o
@ "r'ul:@ Carson City
12 ® ¢ &

aﬁ Humbaoldt-|
S Fmsa Grmre Wational

@

ntn:H:h Stﬂ Sraﬂots Mational Forest

San Frargm&co
@ ‘B Mu@iu Yosemite M;r.‘cvnal Pﬁ'rﬁ

San M
o 2 o Tu ek £

MONT AN A College of

STATE UNIVERSITY | ENGINEERING 16 Western Transportation Institute




-~ ~
< D Portland <
oy 3
W Gresham
Salem

9:15 AM MDT - Tue, Apr 7 2015

loise National Forest

Air Temperature: 25 °F

+
i Flight Level: 4000 ft. 5 %) Sawt
Aircraft Type: C208 i L5 i
mpa i
Location: RDD15010
Time: 1515 {UTC}
Altitude: 4000 ft.
Aircraft Type: C208
Air Temperature: -04 °C
T Icing: LGT RIME D60 T
Raw Data: KRDD UA OV RDD16010/TM 1515/FLO40/TP C208/TA -04/IC LGT RIME 060
. & o
0 Reno NEVADA @
o
0 Carson City
o
Sacramento O
o o Humboldt-Toiyabe
Santa Ros; Q National Forest
San Frafay ue:k
EEntiose oModesto
o]
IFORNIA
e‘ Fresno
o -
2 Las v
Death Valley g3 vegas
National Park
o Bakersfield
0
0 Laﬂsler
Loageles 9
ORiverSte
a
o Long Beach
0 w0ceanside
San BIEQO Mexicali
Tijuana
Ensenada
o
BAJA
CALIFORNIA
I . I t
Area |
Val

Reports

5 Google. INEGI

100 km

‘® Copyright 2014 WTI/

MONTANA

STATE UNIVERSITY

College of

ENGINEERING

Surface Conditions

Surface Forecast | Surface Layers | Aviation Layers

T 2

KTRK - TRUCKEE-TAHOE TRUCKEE, CALIFORNIA

Valid Time: §:00 AM MDT - Tue, Apr 7 2015 to 5:00 AM MDT - Wed, Apr & 2015
Location: 35.32, -120.12

Elevation: 5897 ft

Issue Time: 5:22 AM MDT - Tue, Apr 7 2015

Bulletin Time: 5:00 AM MDT - Tue, Apr 7 2015

Raw Data: KTRK 0711227 0712/0812 15012G20KT P6SM VCSH BKNO35 OVCOG0
FMO71500 22010G20KT 35M -SHSN BKNO15 OWC025 TEMPO 0716/0720 1/25M SN
VV0O0S FMO80200 24006KT 550 -SHSN BKNOZO OVCO30

LauMt. Baker-Snogqualmie

Map

Forecasts:
fest_time_from: 5:00 AM MDT - Tue, Apr 7 2015
fest_time_to: 10:00 AM MDT - Tue, Apr 7 2015
visibility_statute_mi: 8.21
wind_dir_degrees: 190
wind_gust_kt: 20
wind_speed_kt: 12
wx_string: VCSH

change_indicator: TEMPO

fest_time_from: 10:00 AM MODT - Tue, Apr 7 2015
fest_time_to: 2:00 BM MDT - Tue, Apr 7 2015
vert_vis_ft: 300

visibility_statute_mi: 0.5

wx_string: SN

change_indicator: FM

fest_time_from: 10:00 AM MDT - Tue, Apr 7 2015
fest_time_to: 8:00 PM MDT - Tue, Apr 7 2015
visibility_statute_mi: 3.0

wind dir deerees: 220

\J
cno NEVADA
o on City
Sac&'\tn *)
9 Humbeldt-Toiyabe
Santa Ros, National Forest
San Fra aucklun o
o o urﬁstﬂ o
LIEQRNIA
@

0
Death Valley
ional Park

Terminal
Aerodrome
Forecasts

*
~ Vational Forest
Lewis & Clark
National Forest
oMissoula > MONTANA
rest
Bi
O
Yellowstone

National Park (s

poth National Forest e
| Shoshone National F

10 IdahoﬂFaIIs

Ogden
o

Salt Lake City.
o

o
Provo

UTAH

Las Vegas
veo
F\agnata(f

ARIZONA
. (#)Tonto National Forest
Phaenix
)

Mesa

Tucson
=]

BAJA

CALIFORNIA

Ensenada
o
Legend: Terminal Aerodrome Forecasts

o Terminal Aerodrome Forecast

17

le. INEGI

100 km L - Terms of Use
Last Updated: 4/7/2015

Western Transportation Institute



Surface Conditions | Surface Forecast | Surface Layers | Aviation Layers Alrporls

Heliports

T WASHINGTON
< 2> Olyfpia Wiltary
Yakima
q
|@| Portland
ot
1‘ Gresham
Salem
-]
E Boise National
ugene Bend
OREGON Boige
.}
I Nampa
- [
Medford
&
NEVADA

0
Humboldt-Toiyabe
National Forest

Ensenada
o

*

| Forest

Lolo National Forest

(+) Sawtooth |

IDAHO

BAJA
CALIFORNIA

Airports

® Airports ﬁ Military e Medical

data ©2013 Goog

College of

MONTANA

STATE UNIVERSITY

Area Maturi

le. INEGI

Valle de i

N
100 km 1

(

ENGINEERING

0

| Surface Forecast | Surface Layers | Aviation Layers M Turbulence AIRMET

Surface Conditions

o i icing AIRMET | Map -
e ALBERTA _
Instrument Flight Rules AIRMET MANITOBA
| ™1 Mountain Obscuration AIRMET
|
MouTtLook
£ BRITISH R
COLUMBIA SIG
Edmonton
o
|
Cal gary
i
mrélpeg
Mancouver,
g [4’ e e k
- NORTH
WASHINGTON DAKOTA
MONTANA
- —— Mil
Portland =
s
SOUTH
DAKOTA
IDAHQ
WYOMING
NEBRASKA

Benver

COLORADO

| | Albugy
‘ Al uqoerque

ARIZONA

H NEW MEXICO
Phoenix
)

Ciud:idJu are

BAJA '~
CALIFORNIA \
SONORA iy

SIGMETS/ %8N

BAJA SINALOA
CALIFORNIA'SUR AL AR

United States

T
A

KANSAS

OKLAHOMA

Dallas
a

TEXAS
Austin
o

San Antanio
o

N
COAHUILA DE

ZARAGOZA '\\‘

b

NUEVO LEON

Monterrey . S—
Q

AIRMETS
SA
NAYARIT P
Guadalajanaﬂ GUANAJ
JALISCO!
Brurbulence Wicing BIFR Omtn. obsc. DouTLook BsIGMET MIGHDAC)
Map data £2015 Google. INEGI | 200 KM beeeeeed Terms of se

® Copyright 2014 WTI/ MSU

TAMAULIPAS

Western Transportation Institute




Surface Conditions | Surface Forecast | Surface Layers | Aviation Layers
Map ~
tal
< > Billings
v Portland Portland.
o'y o
Gresham Gresham
Lﬁ] Salem Eﬁ] Salem
] | o
i + Boise National Forest ‘
'.'.' Eugene Bend foloNSter e T Eugene Bend 1 A Yellowstone:
) X % isaiiooth N j . (&) Sawtooth National Forest LA T O
OREGON Boise e OREGON Boise ; Shoshone National Forest
Q 580 A Idaho Falls
Nar?-pa IDAHO Nampa IDAHO o
WY
L o
Dgden
- - o
. ; £ Salt Lake City
=)
o
L Pravo
-
. NEVADA Réno NEVADA
o
asaon, City
< UTAH
* 4 2}
+  Humboldt-Toiyabe Humbaldt-Toiyabe
National Forest National Forest
Y
&
i
<y :
5 o
* *
“ o Death Valley Deathvalley L35 Vegas
Nationial, Park National Park
& Ba kersfield
> ] Flagstaff
0
M . Lancaster
-]
Los Angeles ARIZONA
2 s} ;
Shves il ._.&iTonto National Forest
Long Beach Phoenix
= O o
T oOceanside Mesa
2 gmgu Mexicali
Tijuana i "} Tijuana Tucoscn
Ensenada l Ensenada
o o

NWS -.
Composite

B‘JA

CALIFORNIA

NWS 1-Hour
Precipitation

Area Natura,

[ [] Valle de ic
Reflectivit ‘
y :
Legend: NWS Composite Reflectivity Hivirce Legend: NWS 1-Hour Precipitation
i Je. INEGI | 100km =

College of

ENGINEERING

MONTANA

STATE UNIVERSITY

BAJA
CALIFORNIA
SONORA
Hermosillo
Q
Area Natural Protegida
Valle de los Cirios
*
%
) ’O)A

El Vizeaino QE}

G4
=
5

data ©2015 Google. INEGI

Western Transportation Institute




M

Satellite

MONTANA

STATE UNIVERSITY

Surface Conditions | Surface Forecast | Surface Layers | Avialion Layers

_ Map
~ ! Ginngs:
< 3 Port[!ra_rl;ld,
v Gresham
= Salem
- -]
I-@-I Boise National Farest 1 | O,
= Euguene Beund o Yellowstone
kd OREGON A (+] Sawtooth National Forest fiE LA O
Boise Shoshone National Forest
| 5= IDAHO Idaho Falls
Nampa
WYOMI
X Ogden
B
|'_'| ~ Salt Lake City.
= b " ¥,
o
- Provo
NEV
FUTAH
haldi-Towsbe
¥ ational Forest
San Fi g isca astocktany
) C¥. 9 Y A
L7 Al 050 eMades
= 4
2 S e —
§
£
] FJagData" Al
e M
ARIZONA

. #!Tonto National Forest
Phaenix
0o

Mesa

BAJA
CALIFORNIA

SONORA
Hermosillo
a
Area Natural Protegida
Valle de los Cirios.
O
Ciud =~
OG/, Obre -
* o, o
2
El Vizcaino a |
=z
%
]

Aviation (AVN) - Aviation color enhancement

College of
ENGINEERING



Surface Conditions | Surface Forecast | Surfacelayers | Avialion Layers “ | Help Surface Conditions | Surface Forecast | Surfacelayers | Aviation Layers

41:00 AM MDT - Tue, Apr 7 2015 | (5] (BB 3000 ft. MsL(a00 mb) | v | ] ]| 11-00 AM MDT - Tue, Apr 7 2015 | [S [S]IN 15000 ft MSL(575 mb)| v | [5e] [

7

2

(8l 3 53
) == Faiesn 5
- \ ;
High Rock Canyon. [ +] - [ ¥ i
a

Black h‘oc:Deser[- 5] K I rIOI I I
W f p =

s N
| |
T NEVADA
? il ¥ a
1 ine__ URRT4 CAs ) atich O
L Report Time: :00 AM MDT - Tue, Apr 7 2015 v
| Forecast Time: 11.00 AM MDT- Tue, Apr 7 2015 Gty

__": 5 ' i) A Location: 37.9345705, -121.387531
] e Altitude: 15000 ft.
& 4 i | the Southwes! i Humboldt-Toiyabe
P \ 1 3 National Forest
b ﬁ - = -
’ 3 4 ¥ 3]

o2

a4
| !
l
A
N

o arera - ey o
- Saggp ﬁ e £
. efDen
£ 5 Thousand, . Iﬁ—'f" jb
’W i st FTelES sy
= 7 - [~ =
i Ee=Biverside (ol
qrragﬁeo_;a;g == A
M Long Beach il Vgl
x Sy =

=)
" 5,
i Oceammidgn
*- ‘ % = Escfjdld&z
N 8y Ngpnbese
‘U'_—n o
Tijuana s Tijuana

© Copyright 2014 WT1/ MSU ' Last Updated: 41712015 9:18:21 AM [

MONT AN A College of

STATE UNIVERSITY | ENGINEERING Western Transportation Institute




Surface Conditions | Surface Forecast | SurfaceLayers | Aviation Layers
-00 AM MDT - Tue, Apr 7 2015 | [N 5000 7. MSL(300 mby |[a] Survey
ores e e

5

- - i L e b _ Mep vl

| | Temperature

Q.’ ) NEVADA | From
BN 71 B | 3000 ft.

(a3l
i Humboldt-Taiyabe
National Farest

To
15000 ft.

Laf_\éeg"as

Henderson

B —
Tijuana |,
o

Legend: Temperature Aloft

\
i -
@ Copyright 2014 WTI/ MSU Last Updated: 4/7/2015 9:18:26 AM MDT

College of
M\%%‘V%gé ENGINEERING Western Transportation Institute




Surface Layers

MNWS Alert
Caltrans CCTV

MONTANA | & , ,
STATE UNIVERSITY | ENGINEERING 23 Western Transportation Institute




M

NWS Alerts

MONTANA

STATE UNIVERSITY

Surface Conditions | Surface Forecast | Surface Layers | Aviation Layers JwjEcHig e

Fire Zones

-~
< > County Zones PFark Calgary

(<

CAZ013 Active Alerts:

e +|[=5s|

>

* Winter Storm Warning Medic‘i_pe Hal

Lethbridge
o

Winter Storm Warning:

Sent: 03:30 Apr 07, 2015 PDT
Expires: 18:00 Apr 07, 2015PDT
Effective: 03:30 Apr 07, 2015 POT

Severity: Moderate
Urgency: Expected
Certainty: Likely

O
Flathead National Forest

Lewis & Clark
Type: Alert Nancan_ Forest
Category: Mt SRl ks oul 4 MONTANA
Status: Actual Lolo National Forest
Scope: Public

Sender: NWS Sacramento (North Central California) "
Source: w-nws.webmaster@noaa.gov

B
&y

Billings
a

Note: Alert for Mountains Southwestern Shasta County to Northern Lake County;
Shasta Lake Area, Northern Shasta County (California) Issued by the Maticnal |
Weather Service

Area Description: Mountains Southwestern Shasta County to Northern Lake County; |

Shasta Lake Area, Northern Shasta County National Forest oM
Y ‘eillowstone

Y 5 National Park (
Headline: Winter Storm Warning issued April 07 at 3:304M PDT until April 07 at (# sawtooth National Forest -
se Shoshone National Forest
6:00PM PDT by NWS Sacramento IDAHO Idah%Falls

*

Description: ..SPRING SNOW OVER THE MOUNTAINS TODAY... AN UNUSUALLY
COLD SPRING STORM WILL BRING SIGNIFICANT SNOW TOTHE MOUNTAINS OF
NORTHERN CALIFORNIA TODAY. THE HEAVIEST SNOW ISEXPECTED THIS
MORNING INTO THE EARLY AFTERMOON. DECREASING SNOWSHOWERS
EXPECTED TONIGHT INTO WEDNESDAY. SNOW LEVELS EXPECTED TOBE 3500

= . - 5

WY

Ogden
o

Salt Lake City.
)

o
Provo

NEVADA

UTAH
O
Humboldt-Toiyabe
National Forest

F\aggata"

Canada

Legend: NWS Alert ARIZONA

I WinterStermWarning |:| SpecialWeatherStmnt |:| WindAdv I RedFlagWarning
[ HazardousWeatherOutiook [l WinterweatherAdy

. {a)Tonto
Phaenix
)

o0n S Mesa
Map data £2015 Google. INEGH, | 100 km e Terms of Use_ Report a map error u

College of
ENGINEERING

® Copyright 2014 WTI / MS Last Updated: 4/7/2015 11:07:55 AM MD/

Western Transportation Institute




Salt Creek Antlers Bridge head - Vollmers La Moine

LAKEHEAD
PRESET &

et r
Tuesday, April 07, 2015 10:11:04 PDT Tuesday, April 07, 2015 10:06:08 PDT Tuesday, April 07, 2015 10:09:03 PDT

Pollard Flat

LLEED LA
PRESSIT !

. N . e
Tuesday, April 07, 2015 10:06:25 PDT

Mt sta

| Kingvale Westbound ih\a‘3|EE65thLll:ll;
I5-SREE T
i=E0 [CINRUALE
Lok PRESSURE

2015-04-07 10:05:53 2015-04-07 10:13:50 _ i , 2015 10:02:30 PDT Tuesday, April 07, 2015 10:12:02 PDT

Nevada City™



Surface Forecast Layers

Surface Forecast

Alr Temperature

Wind Speed

Wind Gust Speed

Humidity

Sky Cover

12-Hour Chance of Precipitation
6-Hour Precipitation

Snow

Weather

MONTANA | & _ ,
STATE UNIVERSITY | ENGINEERING ¢ Western Transportation Institute




“ | Help Surface Conditions | Surface Forecast | Surface Layers | Aviation Layers 11:00 AM MDT - Tue, Apr 7 2015 m
§ . -

Granls Pass
Medford Map

nath Falls

=0

2 .= AIr Temperature

d

NEVADA

1 +|

@

{2}
Humboldt-Toiyabe
National Forest

o ®
Nat?orgiﬁf . ‘ Lalg_\

a0 0®?® " _o ® o

ﬁm’ g,g;'.()‘!osﬁa TrT
B“'a . e

Legend: Air Temperature

GOOTIE

Map data ©2015 Google. INEGI | 50 km be—uw1 Tenﬂs oflse
© Copyright 2014 WTI/ MSU Last Updated: 4/7/2015 11:11:12 AM MDT

MONT AN A College of

STATE UNIVERSITY | ENGINEERING Western Transportation Institute




[]
N\ Wi |d Gus
Black Rock Des ol -
High Rock Canyan Elka

\9

k Cany:

J 0c - . g o _ : 4 o Oceang) ? SCDE\ : ?q . :':., 3 ; ;
MONTANA | T - -
STATE UNIVERSITY | ENGINEERING o8 Western Transportation Institute




11:00 AM MDT - Tue, Apr 7 2015 [l R Surface Conditions | Surface Forecast | Surfacelayers | Aviation Layers [ERECENLIERICR g ﬂm

Grams Pass
edfurd = dinrd

o _@_ﬁ,@ &’ o ® & 0;:;2:::;5:2;3 @® T o ® ®
g A . o @ @ — ® ® ® * ® ® @ 0

O ® 1 ) e®% g @ ‘o ® 8
z"..

ath Falls

® i ® @,
@ )'och!mneJFnr 25t e . National Forest
e ©® © 1 @@ ® ® ® . e ® @ e
. @ = @ @ ﬁavwsNalmnaIFwesr Q a . i o I:e 0 o
® e @ e ® @ e 89 ® oniio o

an

Elka
‘ = @ ® :
@ @ W G.Lmewuw@m’ ® g @ ® o ® ® @ .jd'"gol.,sdewm.m’ ® (% @
3 ® e , @ - @ &)
e o : )
@ RdBqul @ . : 0 Q 0 Red Bluff ’ . .
o’@é."f*@O@ @@0000"'.000
@ . é}, - @ g NEVAD A
°e® = an.0 ® ® o0.® ™ @@ S
@ @’mnal’ﬁ:res[ . . @ Ho, . 1] @ @ @ rmnaJFmE., . .
@ \ \u.ﬁcﬂy. ‘ "E @n City @ @ @ . Ym?.gc\ty‘ . ‘ ng@on City
® ® “ ® @ ®
®® oy SRR ® @ @ » @ :
o0 = @n c.1 : .
QRN e e ) e®° o8 [ jr e 0 ®® pionts
: . } Napa 'cawé ‘ . (j (38 @ e i &pﬂ 'caw‘ 0 @
i 't ] Athtm.sra@m ) (38 @ ) @@ % S th“ r.s[a.ausgonauores: ® =) @)
i S’@fi D .S ® " o we o0 ® ®
3 @ @ & .: ayw ud. Yasemite National F, G 8 0 OHayward _ 'lod‘ vnsemueNannnaJ@ 0 (85)
@ ssn ool S ® @ o @ San ean . @ @
@ an Jcse 8"“@ @ B (21) @ & an Jnse % a"“@
. A 1] [ Gy =&
. ¢ t@iﬁd_ergb @ s @ ‘:2;6:' @ @ @ 5‘3;!5’”1 \ ﬁ @ (@adera .
], - ony
@ . @ 2_< @ @ @ .Sa\\n; ‘ @ @ .
2" . '@
i e @ ¢ @ ® ® © & ® SN
@th@ . . (‘277’ e
- e . qu .an:‘l.‘r’\tc}':r:- @ . e = o CquD\' @“ﬂe
@0 @@9’”@ eo°° ° @ i
P © = ! R % 3 o
Q . . ‘ %Lul@ @ @Ek@ﬂdﬁ 1o ' . %SI:FL;;’- % & @:@ @ QS/
‘ {800 CE= = =
® &' ® Se® ® ® ® ® ®

. . s: v @ A . . Santa M i ’ e |1- L
N AN ® ee®®® 09 ®° o & g-e
. \ Lompoe @ . cas! ar . Lompot-, . @ 4 caster ,2) {23) FT‘ 15
.. . . nta Bnrbata@ 5.,;:@ -4 . . . ntsBarhsfa@ S&C'& @ = @ l’w'\ (1(:

LS A \ (@ e I{;;<u=r|a51’l @ @
® ® e ® th Wﬂo@m@ehﬁ @ ® . (] @Th @d & @elfshwﬁ;&mﬂw:;ﬁg“ '5\: Jgag
@ s Torrances o @ Torrance 2l (55 R = Napigl P
L] d L] . D 0 @Dﬂg ach Over . @ @ @“ ach@ @\,ui:)lase '"'U@
H ® Sky C @e ®
umi Ity ® @ : & e
@

Map data ®2015 Google INEGI 50 km |
@ Copyright 2014 WT1/ MSU

MONT AN A College of

STATE UNIVERSITY | ENGINEERING Western Transportation Institute

[HO0TIC




“ | Help Surface Conditions | Surface Forecast | Surfacelayers | Aviation Layers [EQITIIS] RN P

Grams Pass

- Grants r'a;.ed'md Medfurd e
A~ o 1
<

(v) @ @ﬁ v
~ & & @ e

@ 8. ® - ooy (e -

- ! : ) P - k -
@ Pkl s o ocs i Rk canon. T

06

Vo 018\

€l

0.08)

(]

- = (0.08)
e (0a2), N

NEVADA

'@O.

2 i L
. 001 y 0.04)
q oy Bo) 2 19;a:\.x‘,nen i Humboldt-Toiyabe
Dot S ) uv. @ — i e National Forest
1) Fn;si\ foos) 90V

pa .’bzudm. i mzn

hﬁch@ m@qf@ﬂ National F fares

! 50 Gop @01
ns 206} =
» Sea™ ST & K'J ! —~ =
foo1) 1-’:“5’@ .ozmorllj”?;' Yosemite Ng wozs| ot} D
- nlﬂ?l i O Q
00 38 £
Sanoge @ @ i 02 00
— |\_}| - ‘! —

= 2 et S8 P e ©
001) S 4 <> (036) o)
¢ - 0,0
— o e 01 ), Vi 2 e L9
e “salinas . @ &
081) N B O G
o i = o (0.28)
- o MEEe Y o=
y (D.o1) S /D
oo1) N - LBeath Valley
- = ¢ National Park
Dot =" @)
— foo) S0 B Ay
‘O.EM- g ﬁ_ar L il -:7.‘ = ’
— = e i | G i @
faf) O @ 028) o\ == @ =
— e -
io22) aj,-&;‘o" s (G08) COSA & 9
'Ef";‘ £, g

{oog) 00 - =

':4.1[—1 Mo
290 0 2

anrw!le

FH:UU1\

01‘
115|0 01 e lo 01 s =58,

( Joshua Tre
Natianal Pz
PE\'rl Desens OIndln, 0

__Torg "1(1_\001“ Blver‘slj’le

Tor&ee@v oot

580« O-HOUT
*% .- Precipitation -

Vista s
DE:EBI'!SldEU o }, Lo

@ =" Escondido

San [Qiego‘”ﬁ

- (@

data ©2013 Google INEGI 50km L

MONT AN A College of

STATE UNIVERSITY | ENGINEERING Western Transportation Institute




| Help Surface Conditions | Surface Forecast | Surfacelayers | Aviation Layers REEUINIIRRITN A IE - | Help. Surface Conditions | Surface Forecast | Surface Layers | Aviation Layers  RREURRCVIRRITONC Il ﬂm
Grants Pass Grants Pass Mal
" Medford L
™ b (g)zh Fals - (ol : Klamath Falls
< > ~ Fpggusﬁ'uver Siskiyol @ ll!! oo ¢ B
w (@) ““hational Fores ‘g
) - - = = - i
— 0
" @ <
al = ()] &)
B @ /
L =
- & o
(6 Stihivers National r'> = (¢ 5 s -
— (@ = "{“ = Black Rock Desert - Black Rock Desert - @
o) - @ e High Rock Canyon. High Rock Canyon. Ek6
_ Eurel ! ' 3
(o Hh .
= 0 g A 5
® (o ‘ﬂbdgimg (% $ o
R [a0)
- gy u“
\4g’\ -
e (@
- ({(5h] b
(o) - -
= : S\ NEVADA
L - @ 2 05
\g) = (GiMentesho
= (o) ‘Nationaf Forest
= o)
) = )
(R
o @
(o) i L 8
= A o ¥ e, 0
@ Y _ 4 "S“‘a"“e“f" 4 H Humboldt-Toiyabe
- o s?‘?}%Rdﬁ ffavlsﬂ E\kGrUv A National Forest
. @ Y Napa  gVacayillg @
o) w3 ~B )
2! o\ Vallejo 9 ;
= D) o L h \ ‘Stanltlaus Na (o)
@ @ “"W Smaktori" = 0
L/ Sarl Franigi scoL
5 @ Ll OHa‘,rward
- @ 2
Lo = San Mateoo o)
3 & aniJose 9Turlock,
o Y o
= =i ! (_, A L'l OH
o SanaCruz \ @ 'M'adera
B 4 25 wagsonvil =
lﬁll
o = Sshnas
@ @
= )
()} { weath Valley.
‘. Hanford 16 National Park Las
. o .’..‘Iu\aré”' - ¥
L [l S Tt e
@ @ L TR (0.4 y ‘ i SN T
= = B = _SequolgMationerT ore . AN fiora Forest 3 Py
N 2 @\ | @R - b AN o
@ ~ 10 . ol W
_ wm @ 1 Luis: i kesgfeld‘[‘ g =
(o) % Obispo. _ T -
rikad W - v S ) @
P O i Tl
@ @ . SantaMaria -y k> 5] 0
- - @ & B . = Q) 2 o Mojave Natione £
® 9 Lompst oy @ Lﬁhvasle\ -'.ﬁnr:cla';n:r / e,
N [ T ; ol
- @ (G 8anta Barham . 14 ‘-al"ﬂ@( lagta #
(o) o Q:
= @
— )] Theusand rhon-and : ‘ 5
@ © = Oaks B_“Lnsﬁg'gele 2 Lus A%\geler‘ oSan Bernar o
(o) &= 35 -r.. L @ s “#alm p"'ngs o Joshua Tre
= @ Torranced _ e Torranced 9.'5 ﬁ"‘” de Natinnal Pa
= ) 'En!.ung%éacl - 3 @ong o - | palm Deserle~oind: - =
[ 5 @ o o
o @ . , 2
- U # Vist
@ ° ¢ : > = Oceansides '3‘1
(53] @ ' Escondido
SanCego @
o " Q
g Fog Rain  Snow Severe Mix Haze Blowing lce  Mone _U__T_E_%?E
le. INEGI_50km L

data ©2015 Google. INEG! | 50 km b -'T-;ﬂns oflse
® Copyright 2014 WTI/ MSU Last Updated: 4/7/2015 11:11:44 AM MDT

MONT AN A College of

STATE UNIVERSITY | ENGINEERING Western Transportation Institute




Surface Conditions Layers

Surface Conditions

AIr Temperature
Wind Speed

Hourly FPrecipitation
24-Hour Precipitation
Humidity

RWIS Stations

MONTANA | & _ ,
STATE UNIVERSITY | ENGINEERING 39 Western Transportation Institute



Surface Conditions | Surface Forecast | Surface Layers | Awiation Layers

Rogue River - Siskiyou

() 8 "' Mo 9‘.@3
s dﬁc.u st
¢ a® @% © 90 O

[ +] ﬁs NalwnaJ Forest
B e

Iz &

Legend: Air Temperature

Map -

Y sa
Black Rock Desert - - o A5}
High Rock Canyon, Elko
o

NEVADA

(+}

Humbulcit-Twyabe
National Forest

@

%
w:\88)

Death Valley L3 v
Nati Park as Vegas
@ ved

—0
. _I;lendersun
w

@

NalmnaJ Park

.- s Joshsrﬂ
Ty Gy o

g
Tijuana

Map data 2015 Google. INESI | 50 km L . Terms of Use

*Sites with data older than 90 minutes not shown. @ Copyright 2014 WT1/ MSU Last Updated: 4/7/2015 11:13:38 AM MDT

MONTANA

STATE UNIVERSITY

College of
ENGINEERING

o
Mojave National B ien@ (89)
89

Air Ten \perature
Lit'lIE I I hrran
. Station ID: PIEC1
[BT) '1 Updated: 11:15 AM MDT - Tue, Sep 29 2015
- Location: 40.24511 -120.6422
Halls |=|a'q Elevation: 5805.54 1.
en < Provider: MADIS
Forest Source: RAWS
Sensor Value|Updated
Temperature: 66° F |11:15 AM MDT - Tue, Sep 29 2015
Wing Speed: 8mph|11:15 AM MODT - Tue, Sep 28 2015
Wind Direction: 153" |11:15 AM MODT - Tue, Sep 28 2015 I:
rg | 1 Hour Precipitation: |0.0in (11:15 AM MDT - Tug, S2p 29 2015
j
. 24 Hour Precipitation:|0.0in (11:15 AM MDT - Tug, 5ep 29 2015
Hurnidity: 37% [11:15 AM MDT - Tue, Sep 29 2015
W N .
er twcmd "/ \ 5? '
\JJﬂnesﬂle
Al 147 i70) Sta
(80) = Mil‘g 7!
188) . 87/ Herlong Calr

. Taylorsville @ "I'F_E.;l:ﬁ'

e

P -

ﬂgy . .
D)

Rucks | ake

Western Transportation Institute




Surface Conditions | Surface Forecast | Surface Layers | Aviation Layers

Rogue River - Siskiyou ", ',
National Forest Ashland National Forest Ash@

<IN A T NS/ @ga

@\ L L \

Rogue River - Siskiyou Map -

@@@

+| =50

% ¥ % =
W 0 y
+ Sixﬁiv\{"(a tional Forest ] \ %) ®rs National Fwes[@ s ] 2 o0
v Bl lack B fo 50
e lack Aock Desert - il @ Black Rock Desert W
T R\; & 7 © H High Rock Canyon. Bt p A High Rock Canyon Elko
N » o :
e B d s
Gt e fidng ‘“asserl Na!mrmr Forest Ly o a0 90 a2 @ gmg ssen N'auunal Forest ) R4 ec)
3 y © 0. ¥
% i : ® g O 69
. Red BIulf i % O Red aElufl @~
& L e/ a Y @
o N Pk = P o @
5] % i 76 VRN
= /Y %j - N @. W o NEVADA
Mendt Iafwe A5t REO“" : Natron’oresl Reno
= Natwgao%es[ % - ’ ]
rais Yu% =5 ef.ars?jn City
= 4 i iy
= ‘ : =
9] f e G f (2} J 4}
cr d ¥ Hurnboldt-Ta Humboldt-Teiyabe
san‘fa,.csa Vi ‘a"‘\‘-, ,% National Fore National Forest
o ;Va:m % % 9!? f
\‘ 7 Vall uq:hs cllon Stanisla | Forest ﬁ 2 S[amsfa@dalwna rest .
__SanFrafigisco™ & == ;ﬁ g @
=5 Ayv\(érd Mod Yagemit (55 ] Ynssmlte@
SG > ﬁ \%% a&ﬁ == 0
= %F. ATRQ ETTA
Santa Sz = a (¥
a :
atsonville & FI_ESFIB) 7 é :
alinas S |
i a
Mun‘t’ere\f . + <§) {f\\‘"
T % eyl Deal Death Valley
| Hanford ', Natic Natigqz4 Park Las Vegas
; T o
‘” rﬂ Tulare A = .
3 Henderson
4 luoi D B
i j \s “? ® v

National Park

36"
%aﬁféﬁel -
1{»? 1
4 L)
Ua‘izs ?? 7 Mn}a\%raauanarlf::;?ene
S IV\C : - - Han
Ss;\bﬂaw,a S}Hta ritl {‘/ :j? i, Y
& fon: Heape 5 e
%&, % "H] b b [] [] hi> g .40
- % = Qakse L. GELES- h&ﬁﬁii‘g . 81 o 39} (28)
4 ik u I I G Joshua Tree
Torrandeq - (B Réversid I I l Torranced;

Long Beach%& ong Beacl
S il . @

i
= Dceansideﬁ\egg
=32
= > %
S
& San|

Ti

—

Map data 2013 Google. INEGI | 50 km | p
*Sites with data older than 90 minutes not shown. @ Copyright 2014 WT1/ MSU *Sites with data older than 90 minutes not shown. @ Copyright 2014 WT1/ MSU

MONT AN A College of

STATE UNIVERSITY ENGINEERING




Surface Conditions | Surface Forecast | Surface Layers | Aviation Layers

Rogue River - Siskiyou

Surface Forecast | Surface Layers | Awiation Layers

Rogue River - Siskiyou Y )
National Forest Ashland =

Surface Conditions |

Map -

National Forest Ashland By
D= M4
> @
o @
O O
@ Madoc National Forest (al Madoe National Forest
|
i ® $ b !
— (8} — *} @ o)

+ Six Rivers National Forest (g pa) & O | National Forest (s | | L) 7
ki ) oy e Black Aock Desert - m . Bleck Raa el R
i High Rack Ganyson B High Rock Canyon Elka
# o

ReddL /%
%ﬁg Lassen National Forest T R"‘ SEn. N’a[mnaeres! h74 ﬁ
@ ooty @ ¥
Re(TJuff Red Bluff ¥
NI = NEVADA
= (4]
Mendocine . ndocing Taboe National Forest Heno
= National Forest = nal Forest i
@ @ |\n 1}} . 0
Sacrdmento Humboldi=Toly Humboldi-Toryabe
Santa Rosa ngw' El E\k vae National Fore National Forest
Napa | o 02 Jeaville % @
VEHEJ n 1
o Star 2 s Nahunai Forest Slamsir Nsrronai Fores!
.l\ntluch SEQU o1 n 5 r
San Francisco T (s) ° ”‘ (a
Eﬁ'EY;\'Efd M(i,'ﬂ o; o Yosemite National Park Yosermte National Pafl|
San Mateco. San
Sangose "y ,
o) e CA 1 FORNIA & "ALH;E_\RNIA
Santa Cruz 7, Nldra /o U Madera‘tm o1)
“Watsonville (0.04) 1‘0.18,1
SsIOs F . _ Fresno .
&
o S ‘0 03|
Monterey ik Manterey il 0
- n 01 sali >
9 g 0% Deat - . Visalia Death Valley
Hanfnad Natig 0131 Hanford \0. National Park Las Vegas
Tulbre - Tulare B !
£y A *) — H dﬂ
L Sequoia National Forest SequoidNational Forest  (0.12) § encerson,
014) e W
Sapiuis Bakersfield
©0.16) e
= 5]
SE[_q ut\ aria Sanq:o 038 0
10.02] N Majave National Preserve
N Lancaster ! Lompo(0.03] L)
5 = victagyi s Han
Santa E_arhara.g:]‘. 3 Clarl!.? = Sarite
(o - (o) Hespéi
[liusenc, Los Angeles 5
g o — o) P&h—n 5pr|ngs Joshua Tree
Torrances| . @y, Riversidi Riverside * National Park
Long Beach Pa‘\m De;eh& a\,wum o]
i €

Precipitation

Oceansided g

Sani
e

Ti

50 km 1

data ©2013 Google INEGI

‘@ Copyright 2014 WT1/

Precipitation

Legend: 24-Hour Precipitation

data older than 90 minutes not shown.

data ©2015 Geaogle. INEGI

g

Tecate

Tijuana

50 km L——  Terms of Use

data older than 90 minutes not shown.

MONTANA

STATE UNIVERSITY

College of
ENGINEERING

Western Transportation Institute




Surface Conditions

Surface Forecast | Surface Layers | Avi

Rogue River - Siskiyou

\ Ashiand
= National Forest Ashige A \
<> :, z -k = e = == < > \ ®
w ¥ v L
= ‘.‘ *) | | Black Butte
- ﬁ Modoc Natienal Forest | Station ID: CA-537001 ~
|@| T 3 11:02 AM MDT - Tue, Apr 7 2015
i - wh
— * W |
i Six Rivers National Forest "',‘J O Atmospheric Readings:
T Black Rock Desert - i ]
oA W ﬂ High Rock Canyon. Air Temperature: 32.9°F
i vjﬂ 0 Wind Speed: 5.21mph
{ o | €
* Reddin: > |l I Ft i
ednd Ul Nmmﬂ‘% rest % I Klamath National Forest Wind Gust: 11.81mph
| Nind Dir n: 145°
“; ‘V oo I | . .\\ \:'* ECI?.. 145
Red .,BM’ il Precipitation Intensity: No Data
ﬂ li Precipitation: Yes
A% ‘: Precipitation Rate: Oin/hr
g Ehécc NE @) Precipitation i
2, Reno | Accumulation
i Tahoe National Fores, Rer | i
= National Forest ﬁ = Humidity: 98.0%
y [ ’ Dewpoint: 32.54° F
Yuba City ;lirsann City o
8 & WD, [ MrShats
ee / o~
(@ @] r
‘— 0 ) «‘
it Humboldt-Taiy, %
Santa Rosa Davise fer Natfonal Fore Mt S_hasla‘—
iy (] . U
Nepa  oVacayille™ " 3
Vallejo o 18l Forest ﬁ
A S i o Stanislaus National Forest /
MIOCH Stofgon ) {
San Francisco ,., (2 r
A Hayward S i o
).f.\\_:l dugsta - Yosemite National Park ﬁ'
San Mateoo ﬂ " 7,
‘San'Jose ""c r
o & d /
Y  £ALIFORNIA &
Santa Cruz Madera \
o L
cWatsonville -
ST O o
55“0“55 “ ‘f Shasta-Trinity ‘j
4 National Forest (=)
Monterey s ﬂ 1
L _ Visalia i o
W L 3
( Hanford ', Natio m Z
f Tulare eaverville
5 C
"t 151) f
‘! Sequoia Natienal Forest MﬁJSkeyeuwn National @ _.
ﬂ ‘v =¥, Recreation Area £
X 0 J
San'Luis Bakersfield () Pead'f'g Millville
Obispo iy W3, \
[ g S |
SamaﬂMmm‘? ) y
Anderson
Lompoc Lan%aswr 4 @
" Victorvi |
Santa Barbara Santa Clarita 5
o
Hesper:
Thousand, : !
9 Los Angeles g
Oaks ng 05 9
i@l Riversid '
Torranced L\ RIversice \
S Fed Bluff
Long Beach ;i it
L15] 1
[] 2
Vist
Oceansided 2
Esct
Sanl
<

i RWS with
Road Temp = 32°

‘V; RWS

Tij

le. INEGI | 50 km b

data older than 90 minutes not shown.

MONTANA

STATE UNIVERSITY

College of
ENGINEERING

Legend: RWIS Stations.

s RS with
Road Temp < 32°

' Rwis

Surface Conditions | Surface Forecast | Surface Layers | Awviation Layers

Map
— (181 = S
Tule Lake National
wildlife Refuge
n
Lava Beds National ;
Manurment 0

¢

d Burney

2

Lassen National Farest

Lassen Volcanic
National Park

Lassen Peak (1) L%

rad

Modoc National Ferest

Sites with data older than 90 minutes not shown.




Phase 2 Conclusions

» Feedback was positive.

« The focus group and participants in the online survey
provided useful suggestions.

 The system appeared to be on the right track.

 Google Analytics data helped to augment the online survey
data in identifying the most used and useful data layers in
the system.

* Not surprisingly, users were most interested in wind speed
data.

 One potential data set identified as missing and beneficial
was cloud ceilings. Users also requested additional icing
data.
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Phase 2 Conclusions

« The gap analysis identified areas that are underserved by
existing weather stations, relative to data that is accessible
by the prototype system.

 The underserved areas are extremely rural and located in the
northeast, northwest, west-central, east-central and
southeast portions of the state.

 While rural, there are a number of air fields in these areas
that could benefit from having more local weather
Information. Emergency Medical Service (EMS) flights
certainly occur in these areas.

 Aside from identifying gaps, the gap analysis helped to
demonstrate the utility of the prototype system over
AWOS/ASOS alone.

« The gap analysis results may prove helpful in determining
locations in which to deploy future AWOS/ASOS or RWIS.
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Phase 3

February 20, 2017 — February 19, 2019

(In progress)
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Phase 3

Research Outcomes

Site Review and Update

Stand-alone Demonstration CentOS Installation
System Documentation

Technical Support
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Phase 3
Events to Date

 WTI conducted a site review, update, and stand-alone installation
very quickly at the start of the project.

 WTI produced a Data and System Estimated Requirements
document for Caltrans IT’s reference.

 Code and preliminary documentation was turned over to Caltrans IT
early.

« Caltrans IT initiated their install early.

 WTI provided support throughout the install.

« Caltrans went “live” with their system in March 2018.
* Final documentation was produced.

« WTIis providing on-going support and outreach.
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Distinction Between Caltrans Aviation
Weather Information and WeatherShare

 Initially this project was viewed as “WeatherShare for Aviation”, or
“Aviation WeatherShare.”

e |t was formally referred to as “Integration of Aviation AWOS/ASOS
with RWIS”.

« Ultimately inclusion of “WeatherShare” in the name and URL caused
confusion since both projects had gone in their own, separate
directions.

« The aviation project was renamed Caltrans Aviation Weather
Information to alleviate this confusion.

 WeatherShare now focuses exclusively on being the repository for
Caltrans RWIS data, and providing associated functionality.
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http://aviation.weathershare.org/

Outreach

Caltrans has demonstrated the system to emergency responders and
public safety personnel from other agencies during real incidents and
events including:

 Wildfires and Floods, since 2014;

e Oroville Dam Crisis, February 2017,

e Super Bowl 50, February 2015;

e (South) Napa Earthquake, August 2014,

« California Aviation Day at the State Capitol, April 2014.

In all situations, this beneficial tool has received positive responses.
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For Further Information see:

http://awi.dot.ca.qov/

http://www.westernstates.orqg/Projects/Aviation/
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