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Causes of National Airspace System Delays

Percent of Delays that are weather-related12-Month Running
Average and 24-Month Running Average

75%

m Weather

m \Volume

m Equipment

m Closed Runway
m Other

Source: FAA Administrator’s Handbook (Dec 2020) and Jeffery Adkins, NOAA Affiliate

As much as 67% of the delay in the NAS can be attributed to weather,

resulting in US economic losses of roughly annually.
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https://drive.google.com/open?id=1L2AbEuGCjiW_E68V_9EOFLux0mtL5Pk0

Organizational Structure



US Government

| Executive Branch

Department of Commerce
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National Oceanic and 1 national headquarters
Atmospheric Administration 6 regional headquarters
122 local weather forecast offices (WFO)
13 river forecast centers (RFC)
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Va\‘”"s 1 national water center
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= = National Weather Service 21 anter Weather Service Units (CWSU)
Z s 9 national centers
6‘* ,;‘)

ﬁ*.



National Centers for

9 SpeC|a||zat|on Centers Environmental Prediction (NCEP)

Aviation (AWC)
Climate (CPC)
I\/Iodeling (EMC) )\ .‘; : ) Climate Prediction Ce
Supercomputing & data flow (NCO) £

Hurricanes (NHC) :
Oceans (OPC)

Severe storms (SPC)
Space weather (SWPC)
Hydrometeorology (WPC)

- National Hurricane Cent:
» Miami, Florida

http://www.weather.gov/jetstream/nws/ncep.html
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21 Center Weather Service Units
(joint funding between FAA and NWS)

http://www.weather.gov/jetstream/nws/cwsus.html



NOAA/NWS Aviation Program

3 Meteorological Watch Offices 2 Volcanic Ash Advisory Centers

NWS Meteorologists provide embedded Impact-Based Decision Support Services

at the ATCSCC as well as the 21 ARTCCs




Aviation Weather Center

www.aviationweather.gov
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OUR MISSION STATEMENT OUR VISION

The Aviation Weather Center delivers consistent, timely and

accurate weather information for the world airspace system. To be the trusted authority and leading innovator

for aviation weather information.

We are a team of highly skilled people dedicated to working with
customers and partners to enhance safe and efficient flight.
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Operations
Branch

Branch

Most AWC staff are based here

NAMs are embedded with the FAA at the ATCSCC

e 4 branches
e 2 locations
e ~80 people

o Forecasters
Researchers/developers
IT staff
Administrative support staff
Managers & supervisors
NOAA Corps Officer

O O O O O



Aviation Weather Advisories and
Warnings



Aviation Weather Advisories and Warnings

e G-AIRMETs (shown below) are advisories for hazardous weather
e Cig/Vis, Turb, Icing

Ceiling & Visibility

Turb High ) Turb Low D Icing ) Ceiling & Visibility Turb High Icing Ceiling & Visibility Turb High Turb Low Jf icng ]
X e tey (Low Level Wind Shear) (__Surface Winds ) (_Freezing Level ) Mountain Obscuration) Surface Winds Freezing Level ) Mountain Obscuration) (Low Level Wind Shear) (__Surface Winds )
(9 22 (52 52 1) () (eiaw) (€ 22 (52 152 oz () (i)

G-AIRME VALID: 1208 UTC WED 9 SEP 2020 VALID: 1208 UTC Wi

7R

IFR
EEEEE

rrrrrrr

ccccc
PPPPPPP

.o X [pcrn/es)
ISSUED: 1142 UTC WED 9 SEF 2020

Low clouds/visibility &

ISSUED: G845 UTC WED 9 SEP 2028

Turbulence, strong winds &
mountain obscuration wind shear

Icing & freezing levels



Aviation weather advisories and warnings

A SIGMET is a weather warning for aviation. SIGMET stands
for Significant Meteorological Information. ~ / Dy~

SIGMETs are issued by the Aviation Weather Center. They're
meant for aircraft in flight. SIGMETSs tell pilots where to expect

R S severe conditions such as:
Severe turbulence s/ m Severe icing

o0 Areas of widespread

Volcanic ash &
sandstorms or dust storms

Areas of thunderstorms c;,) g Tropical cyclones

i 5&‘ \ Your local Weather Forecast Office will issue weather warnings for
. = people on the ground. These warnings tell people where to expect
Diagram is not to scale large hail, very strong wind gusts, flash flooding, or tornadoes.




Weather Forecasts

Ground-based weather

Daily high and low temperature
How much total cloud cover
Wind speed and direction
Chance of precipitation
o Type (rain, snow, mixed, etc.)
o Timing (when will it
start/stop?)
o How much?

Aviation weather

e Where, when, and at what height(s)
Turbulence
Icing potential
Freezing level(s)
Cloud layers
Obstructions to visibility
Wind speed and direction
o Other hazardous conditions
e Convection
e Weather conditions at departure and
arrival (may be different locations)

O O O O O O



AWC Operations



& AVIATION WEATHER CEN I

Kansas City, MO






Domestic Operations

International Operations

AV|at|on Weather Center Operatlons

AIRMETs - TFM convective

CONUS - coastal waters forecast - Low-level SIGWX

AVIATION WARNINGS = AVIATION FORECASTS COLLABORATION

Global Significant Weather (SIGWX)
Atlantic - Pacific - Area Forecasts for Gulf of
Mexu:o & Caribbean

International meteorological Tropical
services

Convective SIGMET - TCF
CWSUs - Airlines - FAA Turbulence - Icing -
Clouds & visibility

DESKS

- SIGWX North - SIGWX

South




Aviation Weather Center Support Branch

& @8:AVIATION WEATHER CENTER

PRODUCTS & SERVICES  DATA, TECHNOLOGY, & SCIENCE &
INFRASTRUCTURE TECHNOLOGY
Gr.a w:::asl ::notﬁcr:]aeft:”];orsg\c? cteizo(r\]/\l(ltlig) IT architecture & security - Production  Aviation Weather Testbed (AWT)
. Computer models - Operational systems - Data management - Support - Aviation Weather Research
P P for remote forecast operations Program - Research initiatives

shift fill-in



AWC Support to ATCSCC

Improve safety, efficiency, and decision

making for the National Airspace System \ :

e

Fully Integrated and

“ ... % Embedded IDSS
Support Collaborative Decision Making

Collaborative

Balance air traffic demand with system B Forecast Process
ca pacity (NWS and Industry)

% Focus on weather with
¥ potential system impact

Our goal is to paint a cohesive national weather picture to the Command Center
to improve safety, efficiency, and decision making.



NOAA Aircraft Operations Center

e NOAA Corps Officers

- Pilots, Navigators
- CDR John Rossi WP-3D Hurricane
AC/King Air Instructor Pilot at AWC

e Civilians
- Meteorologists, Technicians,

. . FT
Mechanics, Engineers, Support Staff S OPERATIONS




Science in the Sky:
NOAA Aviation from 500’ to FL450

Photos: NOAA, Scott Slocum
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~2008: NOA. “Ronald H Brown”

12010: Aerial Snow Survey Program, Chanhassen, MN
—  AC-500 Shrike Commander and DHC-6 Twin Otter
2013: Safety Officer, AOC, Tampa, FL
2015: VP-30 NAS Jax/VXS-1 ASO NAS PAX River
—  P-3C Orion
2017: Hurricane Hunters, AOC, Lakeland, FL.
—  WP-3D Orion and King Air 350-CER
2019: AC/HAC Qualified
2020: Chief, SST, AOC//Busiest Hx Season on Record/COVID-19 Pandemic
2022: XO, Aviation Weather Center

25
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NOAA Aircraft Operations Center

JAA Corps Officers
- Pilots, Navigators
 Civilians

- Meteorologists, Technicians,

Mechanics, Engineers, Support
Staff

AIRCEAFT
OPERATIONS

26
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Photos: NOAA, Jarrod Willk



~ Air ';hemistry
- Coastal Mapping
- Snow Survey

« C(Callsigns:

NOAA46
NOAA48
NOAAS56
NOAAS7

Photos: NOAA



% Photos: NOAA; NOAA permit 20556-0 by the Clearwater Marine Aquarium
. T SR S Research

HURRICANE
HUNTERS




Focus: Right Whale Surveys

Photos: Entangled Right Whale (NOAA); Twin Otte
Disentanglement Effort, Summer 2019
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ponse
—""Before storm: Baseline imagery
— After storm: Post-disaster
imagery

Snow Survey
- Missions at 500 ft collecting water
content of the soil/snow
_  Determines flood forecasts, water
supply forecasts when snow melts in
the spring

Callsigns: NOAAGS,
NOAAG67




gency Response

~ pre-staged to respond
Near real-time images
available

Mexico Beach, Florida | View this location on the map.

33




Twin Otter snow
survey line in the fall
and winter near Lake
Tupper, NY

Focus: Snow Survey

34



Lockheed WP-3D Orion

 Hurricane Hunters that fly
inside the storm environment
 (Gather data on storm intensity

« Callsigns:
- NOAAA42 - “Kermit”
- NOAAA43 - “Miss Piggy”

35
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eam IV-SP

urricane
15,000')
e — :above and around
"~ storm environment to
determine hurricane track
 Callsign:
- NOAAA49 aka “Gonzo”

"~ Photos: NOAA
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_P 3 on their tool boxes
The name caught on and “Miss Piggy” became “one of the nicest looking aircraft we had”

One of our pilots suggested contacting Henson Productions to see if we could expand on this
idea

- Director of Muppet Productions Michael Firth and the NOAA team came up with the idea of
‘using something similar to the World War II nose art

Michael came up with the idea of using Kermit on the other P-3, as Kermit and Miss Piggy are
such good friends and the two aircraft are very close

e Our Gulfstream IV was given the nickname “Gonzo” when we acquired the plane in 1996

40



Before The Muppets, Another Disney Mascot

DeHavilland
(DHC-5)

| Buffalo
. CORST & GEODETIC SURVEY

R

41



> Why Fly'Hurricane Missions?

. Note: The cone contains the probable pél rof the storm center but does not show
% TWELVE LAKELAND & NEW ORLEANS _ the size of the storm. Hazardus corlditions can occur outside of the cone. é%, ’;
“ ) V. 4 b
P-3 DORIAN MISSIONS |
germuda
-
Bermuda
8 PM Sun
8 PM Sat
Rk 11 PM Fri
hY
KAt 65W
Hurricane Dorian Current information: x Forecast positions:
Friday August 30, 2019 Center location 25.5 N 71.4 W @ Tropical Cyclone Q Post/Potential TC
11 PM EDT Advisory 27 Maximum sustained wind 140 mph  Sustained winds: D < 39 mph
NWS National Hurricane Center Movement WNW at 10 mph S$39-73 mph H 74-110 mph M > 110 mph
Potential track area: Watches: Warnings: Current wind extent:
Day 1-3 Day 4-5 Hurricane Trop Stm IlHurricane [l Trop Stm Il Hurricane Trop Stm

HURRICANE
HUNTERS




G-IV (left) vs WP-3D (right) Flight Patterns
Hurricane Matthew - October 2016
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Hurricanes Flown

Photo: Nick Underwood, NOAA
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More Than Hurricanes

 Year-Round Light Aircraft
Missions
e WP-3D:
- Tornado/Supercell Research
- North Atlantic Winter Storms
e G-IV:
- Atmospheric Rivers

Photos: NOAA/
~ Seattle Times
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~ Social Media:

e Facebook: The NOAA
Hurricane Hunters

o Twitter: @NOAA_HurrHunter

Photo: Jeff Milstein

46


https://www.omao.noaa.gov/learn/aircraft-operations

A AOC Projects - TORUS 2022
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Hurricane Florence - CAT 4

HURRICANE
HUNTERS




AviationWeather.gov



www.aviationweather.gov

) AVIATIO N W EATH E R C E NTE R ADVISORIES FORECASTS OBSERVATIONS TOOLS

Satellite

-7 %
@ HOME ADVISORIES FORECASTS OBSERVATIONS TOOLS NEWS SEARCH ABOUT USER n : \\ Y j
Aviation Weather Overview Inf
METARs TAFs AIR/PIREPs SIGMETs G-AIRMETs HOME ADVISORIES FORECAS ASTS OBSERVATIONS TOOLS
Data Overlay View Configure 1458 UTC Tue 10 Nov 2020 | it
TCF | SIGMET | 1 Aircraft Reps TCF
EMPor G_ATRMET ™™ | CT€ meTARS
! Center Weather m m Radar _
rlay |

T

0), !},\
UDURD2

ADVISORIES FORECASTS OBSERVATION

IONS TOOLS NEWS SEARCH

TCFPt Convection us C

) | Flight Path Tool

] ’GFA Tbol

« HEMS Tool

E|l ‘.0’
™
N

% D [& Turbulence \CM
20 Y.  Oveny
- iew
o Winds/Temps 5 ]
/N Prog Charts
330 K 7 .
TAFs i
e ]
_ = Aviation Forecasts L o
2= WAFS Forecasts 4
ol
e §od]
Area Forecasts D’\L“‘( 2
- s i
24.850,-111.565 Avn. Forecast Disc. -T”i 1;
fewn| b} O ',—.3%
| A\ [—1 I . 410 Yzeo NRaazt

¥ Text Data Server

e Flight Folder

Decision Support

PIREP Submit

,,./0 Standard Briefing

s '\] Aviation Testbed

Aviation Links




beta.aviationweather.gov

S Aviation Weather Center

What'

<

Current Conditions Graphical Forecasts for Aviation
R\ 4, W

Interactive maps of aviation forecasts and

observations

Decision Support Services (DSS)

- Static Images to embed in briefing material

Station data
IDs: A

® Raw Decoded Remember




Why upgrade?

i

Adapt to evolving internet usage patterns

® Over half of all internet traffic is now on mobile devices (cell phones & tablets)
® Existing website is difficult to use on cell phones b/c it wasn't designed for them

® New website was designed mobile-first and can gracefully accommodate varying screen sizes



Messages/news
(scrolling)

Quick view of
aviation weather
conditions (click

to go to GFA)

Quick access
to station data

Consolidated
footer info

g Aviation Weather Center

What's new?

New look and feel for AWC! Try it on your phone or tablet!

Station data

IDs: KMCI

O Raw Decoded

Current Conditions

gk
Y
4
7
6
{
—i
N
Tweets by NWSAWC

Graphical Forecasts for Aviation
:‘?(F ){' . ~q .

% 3 o ~
oo Fin A S
Interactive maps of aviation forecasts and

observations

Decision Support Services (DSS)

Static Images to embed in briefing material

Navigation bar

Link to GFA (we
plan to rotate the
link here, possibly
seasonally)

Link to dedicated
DSS imagery

Recent tweets

from @NWSAWC
(blocked by some
browser extensions, as
shown here)



Quick access to
station data
(METAR and TAF)

g Aviation Weather Center

<

Important information

Alerts and warnings will appear in popups at the top of the screen.

Current Conditions

®

Station data
IDs: kmci
O Raw Decoded

Remember

~

3

7

KMCI 2111207 2112/2212 18012G22KT P6SM OVC15@
FM212300 15011G26KT 6SM -RA BR OVCe6@
F1M220200 12011G21KT 3SM -RA BR OVCe1S
FM220600 11613G23KT 3SM -RA BR OVCe6

Most recent

v

KMCI 2115537 18019G26KT 1@SM BKN16@ 18/01 A2999 RMK AO2 PK WND 19826/1551 S

>

Tweets by NWSAWC

Graphical Forecasts for Aviation

Lo -
Interactive maps of aviation forecasts and
observations

Decision Support Services (DSS)

G »:‘

Static Images to embed in briefing material



Aviation Weather Center

What's new?
<

New look and feel for AWC! Try it on your phone or tablet!

Current Conditions Graphical Forecasts for Aviation
% )

A
TR~
Interactive maps of aviation forecasts and

observations

= Decision Support Services (DSS)

Sl (N
4 0 I §
1 N
— | e
B3 =
\ 3 >
( :

0] Static Images to embed in briefing material

Tweets by NWSAWC
Station data
IDs:

KMCI Most recent 2

Remember

O Raw Decoded

Desktops & large screens

New look and feel for AWC! Try it on your phone or
tablet!

Current Conditions

Graphical Forecasts for Aviation




Aviation Weather Center

Welcome!

Experimental site. Not to be used for flight planning purposes.

Sign in to submit PIREPs

Toggle between regular/day mode and dark/night mode



Graphical Forecasts for Aviation



Guided Tour for First-time Visitors

% Aviation Weather Center

Welcome to the Graphical Forecasts for Aviation!

This is a short guided tour of the GFA's new interface. Please dick next to
continue.




New: Low-Altitude Mode in GFA

Use these icons to
toggle between general
aviation mode (airplane)

and low-altitude mode
(helicopter)

Helicopter Emergency Medical Services (HEMS) tool
is now part of GFA as “low-altitude mode”



Archive View



% Aviation Weather Center

Important information B8 Terminal Weather Dashboard

< Winter Weather Dashboard
Alerts and warnings will appear in popups at the] % Winter Weather Dashboar

& Aviation Forecast Discussions

£« Decision support imagery Graphical Forecasts for Aviation

(D _Nata ADI B 7 ‘ ;::-’ "X:g

Current Conditions

Archive View

‘@ Slatus

M Submit a PIREP

GRS S R
Interactive maps of aviation forecasts and
observations

Decision Support Services (DSS)

0] Static Images to embed in briefing material
Tweets by NWSAWC

Station data

IDs: KMCI Most recent ™

O Raw Decoded Remember



Aviation Weather Center

Archive View

To view products on the site as they appeared at a previous point in time, select a date and time using the farss€0w. All data will displayedsgproximately as it
would have been at that time.

4 March 2022 » Time
Sun Mon Tue Wed Thu Fri Sat 17 i | (MG
1 2 3 4 5
6 ¥ 8 9 10 11 12
13 14 15 16 17 18 19

Choose date and time

Enter/exit archive mode



EXPERIMENTAL  Weather » Products~ Tools~ Connect~ =

Header bar changes color and a
Archive \ @ Currently in archive mode. Return to live data. X b‘anr‘]er" iS displayed When the
To view products on the site as they appeared at a previous point in time, select a date and time using the form below. All data will displayed approximately as it S Ite I S I n a rC h Ive m O d e

would have been at that time.

4 March2022 » Time

Sun Mon Tue Wed Thu Fri sat 17 45 | UTC
1 2 3 4 5

6 7 8 9 10 11 12

13 14 15 16 17 19

20 21




i il N S : Header bar changes color and a
: ~ banner is displayed when the

site is in archive mode

Data at (49.895,-84.375) .
e .
® S L-T-:

ﬂ; METAR: CWNZ (Nagagami(MARS)) o
A* CWNZ 181700Z AUTO 16005KT 01/M08 RMK AO1 SOG 71 8010 1¢ ,,44 / <)
ﬁ“ SLP234 T00101075 J "
" “l e o Data at (49.895,-84. 375)
y 4 5 b i " 5 o 3
0

METAR: CWNZ (Nagagami(MARS))

Current date/time on
computer clock

12:56 PM

|
3/21/2022

o shas oo s b




Questions?

lennifer.stroozas@noaa.gov
john.rossi@noaa.gov

AviationWeather.gov
Beta.AviationWeather.gov
Weather.gov/Aviation


mailto:jennifer.stroozas@noaa.gov
mailto:john.rossi@noaa.gov

Back-Up Slides



US Government
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National Oceanic and
Atmospheric Administration

NOjLvy

National Weather Service




Aviation Weather Center Operations

AVIATION WARNINGS = AVIATION FORECASTS COLLABORATION DESKS



Domestic Operations

International Operations

Aviation Weather Center Operations

AVIATION WARNINGS = AVIATION FORECASTS COLLABORATION

DESKS



Domestic Operations

International Operations

Aviation Weather Center Operations

.

CONUS - coastal waters

AVIATION WARNINGS = AVIATION FORECASTS COLLABORATION

Atlantic - Pacific

DESKS



Domestic Operations

International Operations

CONUS - coastal waters

AVIATION WARNINGS

Atlantic - Pacific

AIRMETs - TFM convective
forecast - Low-level SIGWX

AVIATION FORECASTS

Global Significant Weather (SIGWX)
- Area Forecasts for Gulf of
Mexico & Caribbean

% e OB oy

COLLABORATION

DESKS



Domestic Operations

International Operations

AV|at|onWeather Center Operatlons

AIRMETs - TFM convective

forecast - Low-level SIGWX CWSUs - Airlines - FAA

CONUS - coastal waters

AVIATION WARNINGS = AVIATION FORECASTS COLLABORATION

Global Significant Weather (SIGWX)
Atlantic - Pacific - Area Forecasts for Gulf of
MEXICO & Caribbean

International meteorological
services

DESKS



NWS Careers



Career Path

University of Wisconsin — BS
Atmospheric & Oceanic Science
Met Intern — Elko, NV

Met — Glasgow, MT

Incident Met — various wildfires
Lead Met — Glasgow, MT
Warning Coordination Met —
Aberdeen, SD

e Aviation & Fire Weather Program

Manager — Central Region HQ

Kansas City

Emergency Response Specialist

Met — CRH KC

Stay-at-Home Parent

Met-In-Charge — KC Center

Weather Service Unit w/FAA

e Warning Coordination Met —
Aviation Weather Center KC

77



Career Path

University of Missouri
o BS, Atmospheric Science
o USAF ROTC Det 442
26 OWS — Barksdale AFB, LA
o Officer-in-Charge
30 WS — Vandenberg AFB, CA
o Launch Wx Officer
o CONR-1AF /601 AOC (ONE)
Naval Postgraduate School
o MS, Meteorology
Dept of Air Force — Las Vegas, NV
o Staff Meteorologist
o Operations Officer

7/ AF — Osan AB, Korea
o Chief, Wx Ops
2 WS — Offutt AFB, NE
o Operations Officer
AWC — Kansas City, MO
o Aviation Forecaster
/SE CWSU — Auburn, WA
o Met-in-Charge
ATCSCC/NAM — Warrenton, VA
o Met-in-Charge

78



Career Tips

It's all about relationships...

Be curious! Be kind! Be a helper!
Find a way to get to “YES!”

Learn about agencies / specialties
Find a mentor..be a mentor
Science communication skills
Leadership development



Aviation Hazards - Turbulence



Intensity

Light
A

Moderate
/\

Severe
A

Extreme

2

Turbulence Classification

Aircraft Reactions

Light turbulence Light chop

Slight erratic changes in altitude Slight, rapid, & somewhat

and/or attitude (pitch, roll, yaw). rhythmic bumpiness. No
appreciable changes in
altitude or attitude.

Moderate turbulence Moderate chop
Similar to light turbulence but of ~ Similar to light chop but of
greater intensity. Aircraft greater intensity. Rapid

remains in positive control at all  bumps or jolts without
times. Usually causes variations appreciable changes in
in indicated airspeed. altitude or attitude.

Large, abrupt changes in altitude and/or attitude.
Usually causes large variations in indicated airspeed.

Aircraft may be momentarily out of control.

Aircraft is violently tossed about.
Aircraft is practically impossible to control.

May cause structural damage.

4

Human Experience

‘® k

Slight strain Slight displacement of Easy to

against belts

unsecured objects walk

& 9 ﬂ

Definite strain Unsecured objects Difficult

against belts

are dislodged to walk

@
(7 ® Xy

Violently forced Unsecured objects Impossible

against belts

are tossed about to walk

N\

Strong desire to land

Food service
is easy

Food service
is difficult

Food service
is impossible



The missing engine on this aircraft was torn off by turbulence

Source: https://www.transportation.gov/sites/dot.gov/files/docs/kulesa_Weather_Aviation.pdf



Aviation Hazards - Icing



-

mage from Aviation
Education Multimedia
- Library_




Type

Photo

Greatest threat

Photo credit: NASA
icebox.grc.nasa.gov/gallery/images/C99_1554.html

NWS photo available at:

https://www.weather.gov/source/zhu/ZHU_Training_Pa
ge/icing_stuff/icing/icing.htm

»
|3

A" .

Most common

NWS photo available at:

https://www.weather.gov/source/zhu/ZHU_Training_Pa
ge/icing_stuff/icing/icing.htm

Color Clear or translucent Mix of clear and opaque Milky and opaque
Texture Hard, glossy, smooth Mix of glossy and rough brittle, rough , coarse,
knobby
Large supercooled water When hoth large and small Small supercooled water
supercooled water droplets
. droplets spread out or : S droplets freeze
How it forms | . 5 coexist, a mix of ice forms | .
smear” and slowly freeze instantaneously on contact
. because the droplets freeze : ;
as a sheet of ice. N with cold aircraft surfaces.
in different ways.
Temperature

range

0°Cto-10°C

-10° Cto-15° C

-15° Ct0-20° C



Aviation Hazards - Cig/Vis



Flight Categories

Category Designation Ceiling (ft) Visibility (miles)
VFR None >6
VFR Visual Flight Rules 6500 - 12000
VFR 3000 - 6000 6
MVFR 2000 - 3000 3-5
Modified Visual Flight Rules

MVFR 1000 - 1900

IFR 500-900 2-2%

Instrument Flight Rules

IFR 1-1%
LIFR Low Instrument Flight Rules 200 - 400 Y or %
VLIFR Very Low Instrument Flight Rules <200 <




Aviation Hazards - Volcanic Ash



Volcanic Ash

A

Volcanic ash clouds are an IMMEDIATE and DIRECT hazard to aircraft

Ash clouds form when volcano eruptions send ash into the upper atmosphere

Worldwide detection and monitoring
o 9 Volcanic Ash Advisory Centers (VAAC)
o https://www.ssd.noaa.gov/VAAC/vaac.html

AWC issues aviation weather warnings (SIGMETSs) for Volcanic Ash


https://www.ssd.noaa.gov/VAAC/vaac.html

Why We Are Here

7‘ Southern Airways Flight 242

crash in New Hope, GA on

NATIONAL B, April 4, 1977...72 souls lost (22

TRANSPORTATION ,
SAFETY : : on-board survived)

BOARD

Total loss of thrust from both
: S, ‘ engines due to damage from
AIRCRAFT ACCIDENT RE . e ingest of water/hail while
SOUTHERN AIWAYS INC. . " penetrating an area of severe

DC-9-31, N13350
thunderstorms
NEW HOPE, CEORCIA

i o 2 : NTSB recommendation A-77-
' ' . 068 to formulate procedures
for the timely dissemination of
) [ 8 ¢ all available severe weather
. - D STATES GoReRRANE ; . . .;, \ 3 . information by controllers

Source: NTSB

One year later FAA had 3x NWS meteorologistsin 13 ARTCCs...by August 1981, FAA had 4x
NWS meteorologistsin all 21 ARTCCs...that partnership continues to this day!




Multi-Million Dollar Losses to Aviation

18,411 Cancellations

1/22-1/25 2016 — Winter
Storm/Thunderstorms

211,226 Min of Delay 322 Diversions

8/20/15 - Thunderstorms 6/15/15 Thunderstorms

(variable per flight/aircraft type) (variable per fli rcraft type)

Cancellations ${ Mostly due to Snow/Ice
Diverts §§ Mostly due to TS/CIGs/VSBY
Delays ${ Mostly due to TS/CIGs/VSBY

AM & PMTS .

EWR, LGA, TS Impacting:

JEK & PHL ORD - NY/PHL/DC
[Routes ORD DFW

Blocked) R ~IAH

s £ _
IAH ¢ DFW

(Routes Blocked Types of Losses

&TS at Airline Crew (timeout)

Terminal) Missed connection

Missed meeting/vacation
Hotel (airline/passengers)

. o
Reimbursing Tickets Some airlines

Food build divert
Taxis costs into

Rental Cars budgets
Fuel (airlines & passengers)
Maintenance (airlines)
Lost demand (passenger uses other means)
GDP reduced
Tarmac rule ( > 3 hours)
$27,500 per passenger (paid to Trans Dept)

Cancel/Divert/Delay Data Provided by MITRE Cost Data provided by: .}4? Airlines for America Source: Eckert, 2017



