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AWS ana; the
J\LJ iBral Airspace System«(NAS)*

NASE=Rcomplex set of; faahfés procedures, aircraft, and
r)sor)ls tiieticreateranienvirenmentiforthersafeioperation ofis
z)) & xf'aircraft

SHaeEederal Aviation' Administration (FAA) is responsible
for r 1€ air traffic flow management and control. Its

m 5|on IS to provide the safest, most efficient airspace

= “ih the world.

:NWS' Role — supports NAS through its operations via various

- centers:
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— Aviation Weather Center (AWC)

— Center Weather Service Units (CWSU'’s)
— WEFQO's (Weather Forecast Offices)

— Alaska Aviation Weather Unit (AAWU)

— Air Traffic Control System Command Center (ATCSCC)
meteorologists
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nple — Traffic in NASH
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A Day in the Life
of Alr Traffic
Over the United States



NWS Role - supportlng NAS

r\\ »tlon Weather Center — issues natlonally-

AWC SIGMET Area of Coverage

e 38 Oct 2812 AKC Oceanic SIGMETs http://aviationweather .gov
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NS ROIE - supporting NAS

&_.
SNGEnter - Weather Senvice Units ( CWSUS) =
,_\r‘—\ ocated at Air Route Traffic Control Center
(AR 'TCC where en route flights are managed).
= Wr ¢ with ARTCC and TRACON (Terminal Radar
A proach Control Facilities) traffic management

—= coordlnators and deliver in-person briefings to
f-—faC|I|tate weather impact planning.

= .' — Provide ongoing weather updates to ARTCC Area
- supervisors and terminal facility personnel.

— Produce forecasts on icing, turbulence,
convection.
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NWS Role - supporting NAS

—

ter Weather Sernvice Units (CWSUs) —

Center Weather Service Units (CWSUs)
and Areas of Responsibility



I\ %Ie - supportlng NAS

SRVVeather Forecast OIfices —

~— Produce.foreca AEs),= time and site specific

forecasts which apply to an area within a 5 mile

e glus of center of runway complex. These cover a
*24-30 hour period, are issued 4 to 8 times/day, and
= are amended as necessary.
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NVWS ROIE - supporting NAS

SAiraftic ControISVstem Comma Center
VMEteoroloaists(ATIESCE) —

NWS National Aviation Meteorologists (NAMs)
Syntt hesuze weather info from various NWS sources
into a ‘consistent message to directly support weather
"OpE rations at the ATCSCC.

- .

+-«—'The ATCSCC regulates air traffic when weather,

- equipment, runway closures, or other impacting

=~ conditions place stress on the NAS. In these
instances, Traffic Management Personnel at the
ATCSCC take actions to modify traffic demands in

order to remain within system capacity.
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~ Phases of Flight .
SIERMINAL - the aifcraftiisicleared andtakes off from the

dSSIgned runway. ——— =

—

DERPARTURE - the aircraft departs local air space.

EJ\HT - flight between the terminals.

*‘ .'....

= ROACH approach and descent towards the
' = ;_; terminal.

o TERMINAL- landing on assigned runway and taxi to
terminal.
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'Vldé“Soche COMET course “"Weather Decision Support for the
~ National Airspace System”




Terminal

Freezing or frozen
precipitation and
any thunderstorm
hazard, including
lightning or strong
winds, may
impact ramp and
taxiway
operations.

Wind, wind shear,
low ceiling, and/or
visibility may
impact terminal
runway
operations.

En Route

Jet stream winds,
mountain waves,
turbulence, icing,
thunderstorms,

Departure

Wind, wind shear,
microbursts,
turbulence, icing,
and thunderstorms|
may impact
departure
operations.

Approach

Wind, wind shear,
microbursts,
turbulence, icing,
and thunderstorms
and volcanic ash | may impact arrival
may impact and approach

en route | operations.
operations.

Ceilings and
visibilities
determine
the type of
approach
(visual vs.
instrument)

Terminal

Freezing or frozen
precipitation and
any thunderstorm
hazard, including
lightning or strong
winds, may impact
ramp and taxiway
operations.

Wind, wind shear,
low ceiling, and/or
visibility may
impact terminal
runway
operations.

©The COMET Program




.

of Flight — Terminal" Ops™

Arrival Demand > Airport Acceptance Rate
FAA control facilities must work together
to reduce arrival demand. This situation
will require additional human resources.
Delays will occur.

Arrival Demand = Airport Acceptance Rate

This situation will be monitored closely by FAA
controllers. High situational awareness must be
retained, resulting in staff fatigue. How long
will it last?

Arrival Demand < Airport Acceptance Rate

Smooth operations with a lower need for
situational awareness. Overhead is
available for unexpected events.

©The COMET Program



Phases ¢ Flight = Termlnai;O.p;__

[Gin j -accumulatlonsﬂffi;,st snow, freezing rain/drizzle
ON aft and runway: surfaces).

orms,

Fgr\/‘-\r'r\ﬂ nazards (thunder Ightning,

m f“r)g rsts, hail).
Non-c vectlve low-level wind shear.

Prr.) ipi at|on (runway conditions—braking action,
w/|ce removal)

i
-—

— { :Cloud ceiling heights.
_' ° V|S|bi|ity (tower, field, and Runway Visual Range).

® High density altitude (associated with high
temperatures) affecting lift.



R1ases Of Flight = TerminaliOps
EXaMPIE of Wéati‘!é?:lm'pact on AAR:

SMAncrafitamustlandwviaiannstiument Elic
(ER)Fapproach when ceilings or visibilities are below
Visual Elight Rules (VER) conditions. An IFR approach
Spaces the aincraft farther apart as they land via an
slnstrument Landing System (ILS), which reduces the
AR
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Not all runways at an airport are ILS-equipped, which

=~ further reduces the AAR. IFR or Low IFR (LIFR)
conditions, combined with different types of arriving
airplanes, add stress to the system and may even
require some airports to close.



" Phases of Flight — -
L\0)0)] a@_li,’g'laar-t«reﬁ
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Shear

* Turbulence
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HIcISES of Flight "‘EH{&G@

bulence and mountain waves
winds

- * Volcanic ash
- * Space weather



e 1 al Aerodrome Fore.@st
= (EI"AFS)

=al\

JFOJ’Q\,:F"\“'HG': TadIUSTTon SALEF O e
FUnYENY complex which include the foIIowmg
wam‘“ ‘elements:

\j\ ple) dlrectlon sustained speed and gusts

A eva|I|ng Visibility (SM) and Ceilings (AGL)
— - ® Tall Tower Airports — report LOWER of either Tower or

ff -
-

= l’_, : Surface Vis.

= e "Ceiling:” First broken or overcast layer going upward
: (from the ground).

— Weather which restricts visibility (including intensity)
— Low level wind shear (within 2000 FT AGL)
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asts.

erodrome For

ﬁ'ﬂFs)

DJ' d at least 4 times/day, every 6 hours (00
r 06 UTC, 12 UTC, 18 UTC) but some
]J | r ‘volume terminals have 8 times/day.

-O

Jierminal

o- —

= =Forecast extends out to AT LEAST 24 hours,
= aIthough some can extend out to 30 hours.

——-‘
———
s

* First 6 hours — most important (“Critical TAF
period”), greatest detail.
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eriminal Aerodrome Forecasts,.
~ (TAFs)

——

_A——

FTUS41 KALY 27172:
TAFALB
TAF
~ KALB 2717247 2718/2818 @9885KT P&SM WCSH OVCBs5Ee

FM272008 18@85KT 1 1/25M -5N BR OVCO15
TEMPO 2888/28084 1/25M SN FZFG VVEOS
FM2B298@ 32887KT 35M -SHSN BR SCT@15 QvCaz
FM281488 31@R0KT PE5M VCSH SCTE28 BKN@48=



1 Flight Categories...

Category Designation Ceiling Visibility
d VFR None
g VFR 6500 - 12000
VFR 3000 - 6000 1
MVFR 2000 - 3000 3-5
MVFR 1000 - 1900
— 500 - 900 2.0 -2 3i4
' IFR 1.0-1304

1/2 or 3/4
VLIFR Lower than 1/2 mile

Greater than 6 miles

VFR=Visual flight rules; MVFR=Maodified visual flight rules; IFR=Instrument Flight
Rules; LIFR=Low instrument flight rules; VLIFR=Very low instrument flight rules
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L Flight Categories %
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SNEeowerFlight ategorles (sub- VFR) -
rerJJJre 1Iots to rely more on the
1’ ‘_s.;__ent Flight Panel.
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= .‘T h|s also reguires more spacing between

p— -g_”

-~ aircraft and therefore lowers the Airport
- Acceptance Rate.



VVeather-Related Accidents

NTSEB Weather Related Accidents by Weather Condition
1994 - 2003

19,562 Total Accidents

Non - Weather
- Related
Weather 21.3%

Related
78.7%

Visibility/Geiling
20.5%

Windshear

Turbulence

1.2% Icing Density Altitude g.2%
Thundersterm 7% T.3%
1.9%
Precipitation

4.7%

FAA Aviation Safety Information Analysis and Sharing., NTSB

From: NASDAC Review of NTSB Weather-Related Accidents.
Data provided by the Federal Aviation Administration's Aviation Safety

Information Analysis and Sharing (ASIAS) center using data from the NTSB
Accident and Incident Data System.



|ns and Alrplanes
(neeﬁ’i'groun =

SVADIENES ta e off/land more efficiently when oriented
IUGNIIEN md pecause the aircraft’s groundspeed is
minimized, less runway is required to achieve lift, and
bhie pilot has more time to make adjustments necessary

'L)J:‘«‘ smooth landing.

= s—’t?he wind turns more perpendicular to the runway, a
o gradual degradation of airplane performance occurs and

——

-~ the pilot must compensate. (Cross-Wind issues)

- ® (Cross-Wind issues are particularly problematic during the
landing phase of flight.




ross-Winds 8

Crosswind Threshold

w
o

Wind Speed (kis)

N
o

©The COMET Program
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NONn-convective

“Low revel Wind-Shesr -

SMWindishear can occur at.any.altitude; however,
2l Jtielefdy change In wind' direction and/or speed
WL OOO It of the surface can be particularly
Jezardous. During this phase of flight, the

dlfiC aft IS operating at relatively slow speeds,

= and a major change in wind velocity can lead to

gf-:."a’loss of lift.

~ ® A tailwind shear, the abrupt change from a
headwind to a tailwind, is particularly dangerous
because it can cause an airplane to stall or land
short of the runway.
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Av]:" 0) For@gastmg%feuflf“sﬁ"

O il rrc iecasting
= Jr)f* feam observatlonal data.
r{é 13, HRRR, HREF, 3km and 12km NAM are

-.. ‘“'.

= -esolutlon In lower atmosphere and during

- _— p—
— — -
s =

' - -‘-near -term ("Critical TAF period”).

- — BUFKIT soundings (especially base of
[nversion).

— Low level model RH and wind fields
(especially 1000-900 mb, 925 mb, 850 mb).

— Statistical (MOS) Data (LAV/MAV/MET).




AViation Forecasting.(foreTARS)s
SNiSibility. Forecasting:
Spstream observational data.

;{A} HRRR, HREF, 3km and 12km NAM are
MOS useful due to high spatial/vertical
SFesolution in near-term (“Critical TAF period™).

~ ——

e

— i
— N s

= UFKIT data (especially boundary layer

- :-‘-’
_1- -

—

—

-

i

4

~ evolution and inversion potential).

— Low level model RH and wind fields
(especially 1000 mb).

— MOS Data (LAV/MAV/MET).
— *Crossover temperature technique (UPS).

] l
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AViation Forecastlng.(foHﬂF@"’

J Cro JJ~G Temperatune — Forecasting
daiational’ Feg:

)9» pomt temperature at maximum air
tlEemperature for the day = “Crossover
== ~emperature

= %_-If nighttime low temperature drops 3 or more
«-:"— -
f ~ degrees (F) BELOW the “Crossover
-~ Temperature”, the potential for IFR Visibility
(due to radiational fog) significantly increases,
ASSUMING NO ADVECTION of moisture

— Not as helpful near bodies of water




| AViation Forecasting (for-TAFs)w

NGrossover Temperature — Example

Time Temperature (F) Dewpoint (F)
2 PM 84 67
3 PM 85 66
4 PM 87 64
5PM 88 63
6 PM 86 65
7 PM 82 68




Sample Message

KDCA NAM MOS GUIDANCE 1/24/2008 1280 UTC

DT /fJAN 24/JAN 25 fIJAN 26 fIAN 27
HR 18 21 @8 @3 @6 89 12 15 18 21 @0 63 @6 @9 12 15 18 21 88 06 12
NS/ X 15 24 20 38 2B

TMP 36 35 30 24 21 18 16 21 23 22 23 21 20 21 22 24 27 29 29 29 30
DPT 14 9 3 @ -2 -4 -3 -3 -2 2 8 12 15 17 19 22 24 25 25 24 21
CLD CL CL FW FW SC SC BK OV OV OV OV OV OV OV OV OV OV OV OV BK FM
WDR 34 33 34 35 34 36 36 06 14 08 05 04 02 02 03 05 05 06 03 35 34
WSP 07 14 14 11 10 10 @8 03 @2 05 67 11 11 12 10 07 04 04 67 11 10
, PG o o 0 @ 55 76 6@ 34 3613 9
P12 ] 58 86 a8 25
Q06 o o 0 0 1 1 1 8 1 0
Q12 ] 1 2 1 e
Tes e/® e 9 /1 1/0 3/e o/ 0 o/ 1 @/ 0 3/ 0 o 0
T12 1/ 9 1/ 1 3/ e 1/ 1 1/ @
E SN 0 6 o
(I 6 8 8 8 8 7 7 7 7 4 4 3 2 3 3 2 2 11 2 8
vis 7 7 4 555 6 7 7 7 7 7 7 77777765
0BV N N BR BR BR N NN NNNNN N N HZ BR

Visibility (VIS) Categories [N |[nene of the following

1|[= 200 feet i Z |[naze, smoke, dust
[1][< 1/2 miles B |
21200 - 400 feet — - mist (fog with visibility == 5/8 mile)
IEDG - 900 feet I 2[1/2 - = 1 miles [FG|ffog or around fog (visibility < 5/8 mile)]
3|1 -= 2 miles [BL |[plowing dust. sand, snow |
E||1 000 - 1900 feet | ? 2 3 mil Cloud (CLD) Categories
- = 3 miles CLD
[5][2000 - 3000 feet | T C e |
|E||31'::|":I - 6500 feet | —| [FW][> 0 o 2 octas of total sky cover |
[7][6600 - 12,000 feet| [6][6 miles [5C][ 2 t0 4 octas of total sky cover |
|~,., 12 000 feet | 71l= & miles [BK ][> 410 < 8 octas of total sky cover |
__—_ | — |B octas of total sky cover or totally obscured|




AViation, orecastlng (for JA FS,);
= “Wifids. —

J,)srr,J oservatlonal data.

RAPIS)HRRR, HREF, Skm NAMNEST and 12km NAM are
) J:}’l_‘ ‘uI due to high spatial/vertical resolution in
flekl] 'er‘m' (“Critical TAF period”).

JE C :KIT data (especially winds at top of mixed layer for

-—
—
™

= HST potential).

——

=== : — Downward momentum transfer.
~ — ~ 80% of wind can transfer down from top of well mixed layer.
— Maximum downward momentum transfer if winds align from
similar direction through well-mixed layer.
e [ ow level model wind fields.

e MOS Data (LAV/MAV/MET) — especially for direction.

i

}‘ \t‘{
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ALB 190226/0000 (Observed)

vind Speed (k1)
15 Height

20 40 50 S0 100120



Aviation Forecasting (for TAFs)...
= [Low LeVé‘I—Wlnd S ear

OLSERV ional Data — both upstream and in

place.
— WC 8 D VVAD Wind Profile/Mesonet Wind Profilers.

= PIREPs (Pilot Reports).

== ,.z- =0 cast data

- -
-.-'""

== = _* BUFKIT/ModeI soundings (strong low level inversion,
~—  low level jet).

— Low level model wind fields (especially at and below
925 mb).

— MOS data (surface winds — trending to light/calm with
strong winds above).




Ceiling (ft) Visibility (mi)
Valid: Thursday, February 28, 2019 at 09 PM EST Valid: Thursday, February 28, 2019 at 09 PM EST
10.0

Huntington
5%

Eharleston

4.8

!
w w
o [=]
o (=1
(=] (=]
Feet
w
(=]
Statute Miles

l'ogan

4.7

0.5 ~ )
/ P
‘ [ - . b _ 4 R - -
y— B
! w:

0.0 L = \ [

O e
T, T

National Weather Service Foll Us: n,a National Weather Service Foll Us: n’a
Charleston West Virginia olfow Us: Charleston West Virginia olfow Us:
02/28/2019 03:17 PM EST weather.gov/rix 02/28/2019 03:19 PM EST weather.gov/rix




WS Di gil Av_@w"‘a—

o AVl aJJ |
— Projgle tes con5|stency among NWS gridded forecast
@Jemd ts.

r\JJr WS for greater spatial coverage of site specific
fior ecasts, covering needs for a larger aviation
zustomer base.

=3 D |Sadvantaqes

__' —

= — Limited observational data availability could lead to
unrepresentative forecast data.

— Collaboration/consistency difficulties due to rapid
weather element changes over small areas (sub-
mesoscale effects).




Resources . ..

-~ — - ——
NWS Directives at .~ | | ,
JrrJJ //\\\\\\ nWsuRQzlEcjov/direaiivas (00 A0

iN{linder NDS 10-8 Aviation Weather Serwces)

MEONME] é’MetEd course “Weather Decision
JJJ,)@ ort: for the National Airspace System”

"EOMET/MetEd course: “Writing TAFs for Ceilings

.o-/‘ pa—

,f,’ﬁﬂd Visibilities”

= ‘COMET/MetEd course “Distance Learning
Aviation Course - DLAC 1: Forecasting Fog/Low
Stratus for Aviation Operations”

® COMET/MetEd course “"Writing TAFs for Winds
and Low-Level Wind Shear”

'.


https://www.nws.noaa.gov/directives/010/010.php

