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UPS AMDAR Business Model

e Whatever sensors are added to aircraft must:

— Have low weight
— Have low cost
— Have no risk of grounding the aircraft

* Increasing Data/lncreasing Air-Ground _
communications costs must be offset by third

party.

 Shared Airline Data Agreement through
ERSL/GSD (NOAA Earth System Research
Laboratory Global Systems Division)
http://amdar.noaa.gov/java/
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-Moisture Increasing
with Height

-Inversion/Light Winds




Fog Forecasting
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3 hours
later...

0812z RVR 1000-
2800

1254z RVR 600-
1000
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Jet Core West of ONT, Weak or __ .
; no Santa Ana event ‘



IT-"’-{; L
Jet Core East of ONT, Moderate to
Strong Santa Ana event

Mountain Wave
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Southwest Airlines Examples

Denver Fog Sept. 24, 2015

= NBAA

;

Ascent sounding toward 98° from Denver (DIA), CO (DEN)
lasting 16 min, and covering 105 nautical miles (Aircraft #11230) — 7 |

TT a1
W YL
2% 'A LI 1
A T N R N ity
./ . ¥ v Qo LeL 765 .
2N \ . ‘__A NS CLFCS75
T = EL 521

a0 | o ‘7\ e

S
wind (kts) —

S e o
X PRI PN K7

_"AL-?‘

\‘A‘.‘ o 2 VXKL P
NY AN N o NN PN NN LR W AN S
.20 10 VA O 10 - T a0 S0 ," = S0

NN Y QX 7 SG
P Y N ‘_\ o o //g‘\ P LN
- -a0 -30 -20 -10 o 10 [/ 20 30 30

=

DEN(Up) 1220 24Sep15 (#11230)

SkewT-log P
NOAA F ESRL f GSD




= NBAA

A cool feature of AMDAR is the ability to zoom in over an area on
the sounding. This zoom in suggests that the temp/dewpoint

spread may be a few degrees different enough to keep the fog out

!g Soundings = = 25
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Denver Fog Event

Observations at the airport help to confirm that as well, with a 3 degree
spread in the latest METAR, with a few cloud decks.

KDEN 241301Z 27009KT 10SM FEW220 12/09 A3028 RMK AO2 T01170094

KDEN 2412537 26009KT 10SM VCFG FEWO010 FEW220 12/09 A3028 RMK AO2
SLP197 VIS LWR NW-NE T01170094

KDEN 2411537 26006KT 10SM VCFG CLR 11/09 A3027 RMK AO2 SLP183 VIS LWR
NW-N T01110089 10183 20111 53016

KDEN 241053Z 26006KT 10SM CLR 12/08 A3024 RMK AO2 SLP170 T01170083

FM241500 28006KT P6SM FEWO025
FM241800 07010KT P6SM FEW120 SCT220
FM250200 15008KT P6SM SCT220
FM250700 20008KT P6SM FEW220
FM251400 VRBOSKT P6SM SKC
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Example from Oct. 30, 2015

DAL today has pretty decent LLWS, as indicated by AMDAR:

ndings

Descent sounding from 177 into Dallas/Fort Worth, TX (DAL)

lasting 48 min, and covering 248 nautical miles (Aircrart #1 1025)1_1__56— "
)ﬁ K137
L1
200 /,&» B NN g MR- ~
0.1 <3 1.0 N £2 sw4uu &
vy ' : LCL 973 ™
\ a0 LFC 744 |
\ so EL 694 \
* g
s08 i igan | S | /
wind (kts) —
._ w— |/
\A LE N ™ A e 4
400 s /\ NS NS T AN AN X SRS T NE
Pressure M\ / g
(mb) A
oo A X N e R N v /W//‘b{'/ ™ ?v/
-20 50 G0
KRS \/ \/ / \)3/ X AL, 30
800 Y oVl - V22 I / f'l'\/ Il L | g
F0o0 —1Gg
S00
— '
wea [ 40 -30 20 .10 P 710 20 20 40
:% MO T WS U5 A0 15250 A5 B 7 R0 T TPl 22 2T I 1

DAL(DnN) 1224 300ct15 (#11025)

SkewT-log P
NOAA FESRL{ GSD




= NBAA

Example from Nov. 1, 2015

Strong LLWS around MDW once again today, supported by AMDAR. There
iIs a SIGMET also valid for the MDW area for moderate turbulence between
FL 240 and 370.

| Ascent sounding toward 162° from Chicago/Midway, IL (MDW)
lasting 32 min, and covering 190 nautical miles (Aircraft #1 1231)TT23
KI -28

L1117
200 L, x5 S X S 7S a6 s

3 B4 )
o a4, 1 oNaE o h, SV 166 =
20 : s LCL 818

200
wind (kts) ——-
Y
'-.\ 1
Pressure \ )2<
(mb)

\
/
"R S - 5 By )
mX/M/Y/\/*}/’ A AT
o T R R BN PR AR 7L

:%g L NF UB AU T572 TO Tz T 0822 20 e =
SkewT-log P o
MOW(Up) 1146 1TNov1S (#11231) g Pr(e::tjnﬂ
NOAA I ESRL 1 GSD

rerSdgs | Gettext| 05mbscale | SkewTsTephi |  wind scale: 405100 | Simple piot |

S50 100
ks

_ Load oft




= NBAA

National Weather Service

 The National Weather Service appreciates the long time
cooperation with the airline industry that provides an ever
Increasing amount of upper air data.

« AMDAR data improve the numerical weather prediction
models used by the public and private sector, and are used
directly by meteorologists to improve weather forecasts
and warnings.




= NBAA

NWS Numerical Weather Prediction

AM MSLP, 1000-500mb Thickness, & Precipitation

e T

= -t '5?6;
SLP (mb-1000), 1000-500mb Thic (dum),

@,S.;'i ARL
Analysis: 121 Tue 27 OCT, 2045

3hr PrecAip.(mm)

AMDAR is one of the most
valuable data sources for
numerical weather
prediction.

It provides upper air data
from areas without
weather balloon
soundings, and important
wind data from over the
data sparse oceans.
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NWS Numerical Weather Prediction

« NOAA HRRR/RAP weather « Skill of NOAA's regional
model is the backbone for RAP/HRRR/NAM models is
most aviation hazard strongly dependent on high-
guidance products for 1-18h guality hourly observations
duration, including over the US and North

— G2G-turbulence, FIP-icing America.
— Upper-level (and terminal — Aircraft observations are the
approach lower- single most important

observation source for 1-12h
forecasts over the United
States

troposphere winds
— Ceiling/visibility, Terminal
forecasts

— Stan Benjamin Chief ESRL Modeli
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NWS Forecast Applications

 NWS meteorologists use
AMDAR to help forecast

— |Precipitation Type
— LConvection

— Celling and Visibility
— Icing and Wind Shear
— Marine Weather

— Fire Weather

— High and Low
Temperatures
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Rain Changing to Snow in DFW Area

An upper level disturbance produced light rain across north Texas
during the early morning hours of February 25, 2015. A mild layer of

air a few thousand feet above the ground would need to cool below
freezing for snow to fall.

« NWS meteorologists in Fort
Worth used AMDAR data to
determine when the rain
would change to snow.

 They mentioned it’s use in
several forecast discussions
as the primary source of
data in forecasting the
change of rain to snow.
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Rain Changing to Snow in DFW Area
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Rain Changing to Snow in DFW Area

SGHndings O] =|
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Rain Changing to Snow in DFW Area

B soundings

=1 E3
Ascent sounding toward 265° from Dallas/Fort Worth, TR (DAL)

L ThiS AM DAR [ lasting 22 min, and coverin%?m{;ﬁcrw
sounding from T — A
(0] g4 1.0 2 [l =] &,—-"
12357 shows that . — WWW :ié;

&0

the above freezmg S — e

nim from Airport Togole

layer was nearl Ao A
sone. 4 RO A o

N0 S N <
sa0 PA/ i

= %/\//ﬂ”ﬁv’ “/(/W{ﬁ%/ 1
e The rain changed B

over to sleet around s T

ta

—— 2 £ v
DO CAAEIN Vs AT O L
th' t' 1828 B R R R P e E TO Tz T iz !
IS “ I le- SkewT-log P Prece sy | 22om0
DaL{Up) 1236 25Feb15 (#10992) A s
NOAA fESRL / GSD i
Load Other Sdgs | Gettext| 0.5mbscale | SkewTmephi. | wind scale: 40i100 | Simple piot |

| DAL(Up) 1236 25Feb15
DAL(DN) 1035 25Feb15

DAL(Dn 1251 25Feh15

DAL(Up) 1243 26Feh15 |

DAL(Dn) 1039 25Feb15

DAL(Dn) 1039 25Feh15

DAL(Up) 1243 26Feh15

DAL(DN 1153 25Feb15

DAL(Dn) 1035 25Feh15

DAL(Dn 1039 25Feh15

|
DAL(Dn 1251 25Feh15 |
|

DAL(Dn) 0821 25Feh15

DAL(Up) 1433 26Feb15

DAL(Up) 1458 25Feb15

DAL(Up) 1517 25Feh15

DAL(Up) 1319 25Feb15

KDAL 251253Z 17003KT 1 3/4SM PL BR BKNOO7 BKNO12 OVCO018 01/00 A2994




= NBAA

Rain Changing to Snow in DFW Area

Ascent sounding toward 73° from Dallas/Fort YWorth, Tx (DAL)
lasting 31 min, and covering 208 nautical miles (Aircraft #9922)
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Rain Changing to Snow in DFW Area

» Airlines that provide
AMDAR soundings help
NWS meteorologists
make better forecasts
by providing important
above ground data.
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Front Range Thunderstorms

« NWS Meteorologists in %”1" 2005 prs ot Gt
Boulder were monitoring
showers along the Front
Range the afternoon of
May 7, 2015.

 There are thunderstorms
along the Palmer Divide
between Denver and
Colorado Springs, but will
thunderstorms disrupt
traffic at DIA, BJC, APA that
evening?

Two hour radar loop through 4pm shows
showers over the foothills and Thunderstorms
over the Palmer Divide.
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Front Range Thunderstorms
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Flight tracks from AMDAR
web page shows abundant
soundings from the Denver
area during the late
afternoon.

These AMDAR soundings
are referenced in NWS
forecast discussion during
the late afternoon.
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Front Range Thunderstorms

B soundings

Descent sounding from 1212 into Derver (D1A), CO (DEN) AV|AT|ON (FOR THE TAFS TH ROUGH OOZ

lasting 34 min, and covering 126 nautical miles (Arcraft #111100 7
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AMDAR sounding at 22447 May 7, 2015
shows capping inversion around 10,000’ MSL
inhibiting thunderstorms.




= NBAA

Front Range Thunderstorms

) NW'S MeteorOIOQiStS Correctly ﬁﬁf\ﬂ _\nlﬁ‘l‘l]1 Jl-e\]'lllJllllhln
decided to delay the chance of o

thunderstorms for the Denver =
area airports until after 01Z.

* Loop to the right shows that
thunderstorms have stayed
out of the Denver area through
7 PM.

* Soundings after 01z showed
the capping inversion had
diminished, and scattered
thunderstorms did form in the
Denver area.

e AMDAR soundings provided
important information
needed to determine
whether the atmosphere is

conducive to convection. Two hour radar loop through 7pm shows
showers over the foothills and Thunderstorms
over the Palmer Divide.
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Questions or Comments???

Kory Gempler
FEDEX Meteorology
kigempler@fedex.com

Richard Mamrosh
National Weather Service
richard.mamrosh@noaa.gov
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