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INTRODUCTION TO THE WORLD OF FORENSIC METEOROLOGY

[

CASE 1: MOUNTAIN OBSCURATION AT LARAMIE PEAK, WY

CASE 2: STRUCTURAL ICING OVER YAMPA VALLEY, CO

CASE 3: SEVERE TURBULENCE DURING DESCENT TO DENVER, CO

QUESTIONS




What is Forensic 2204 UTC
Meteorology?

e Reconstruction of Past
Weather Events

e Often Supports
Litigation/Lawsuits

* Involves Analyzing
Historic Weather Data

* Often Requires ex post
facto High-Resolution
Modeling
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Date of Accident
October 9, 2012
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N110UM

Time of Accident

e
(q0)
Q

an

d
=
(O
Sl
(qe)

=5

4+
qe)
=

O

4
(O
LR
=D
@)
Vg

O

O

44 MDT (1944 UTC)

13




»
NN/,

EATHER . XTREME

Say ... whats a mountain goat doing

way up here in a cloud bank?



Case Background

* Aircraft: Piper PA-32R-301T Saratoga ||
* Registration: N110UM

e Date of Accident: October 9, 2012
* Time of Accident: 13:44 MDT (1944 UTC)

* Souls Onboard: 1 Pilot + 3 Passengers

* Defining Event: VFR Encounter with IMC +
CFIT
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Accident Flight Path - 7 ) | | Legend

| 4 Casper (CPR) WY

Flight Path Points
Laramie Peak (10,275")
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Dataset: hires RIP: lar cross path2c
Fest: 19.67 h

Init: 0000 UTC Tue 09 Oct 12
Valid: 1940 UTC Tue 09 Oct 12 (1540 LST Tue 09 Oct 12)
Relative humidity (w.r.t. water) =
Temperature
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Relative humldlty (w.r.t. water) XY= 217.7, 23.6 to 99.1,165.8
XY= 217.7, 23.6 to 99.1,165.8
XY= 217.7, 23.6 to 99.1,165.8
Circulation vectors XY= 217.7, 23.6 to 99.1,165.8
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Dataset: larnarr RIP: lar cross path xy Init: 0000 UTC Tue 09 Oct 1<
Fest:  19.75 h Valid: 1945 UTC Tue 09 Oct 12 (1545 LST Tue 09 Oct 12)
Vertical velocity XY= 174.2, 74.5 to 140.0,114.6

5~0 llllllllllllllllllIIIIIIIII T T T ITTITIr TTT UL BLE AU M ‘\I‘ T CmS_
) |nu|m\ T

m T I

4.0 80
60
40
3.0 20
Fl
X 0
N
-
e
=l -20
(0]
s L
2.0 -40
-80
1 -80
1.0 — B —100
-120
A ‘b
WEATHEREXTREME 4
OAO lllllllllllllllllllllllll l lllllllll l lllllllll l lllllllll l | B 1 lllllllll J lllllllll l lllllllll 1 lllll
0 10 20 30 40 50 60 70 80 90 100
SE Distance (km) NW
CONTOURS UNITS cm s™! LOW= —150. 00 HIGH= 130.00 INTERVAL=  10.000

Modae Nnio: MP: WDM 6 a BIl,: N N - Noah D IV 2.0 km eve|ls 0



cececcesns ‘ ' ) \“ \(

EATHER E

Takeaways

"« Not Ihétrument-rated?
Avoid IMC Religiously.

* File a flight plan

* Know along-route
weather & Terrain.

* Respect mountain
-~ meteorology




Date of Accident:

NA1WE: Structural Icing over January 11, 2005

Time of Accident:

Yampa Va | Iey 21:45 MST

(0445 UTC 1.12.2005)




Case
Background

Aircraft: Beech BE-90 King Air
Registration: NA1WE

Date of Accident: January 11, 2012

Time of Accident: 21:45 MST
(0445 UTC 1/12/2012)

Souls Onboard: 1 Pilot + 3 Passengers

Defining Event: Inadvertent Flight into

gevlclere Icing Conditions; Aerodynamic
ta




| N41WE Accident Flight Path
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Path Polygon Circle 3D path 3D polygon

Measure the distance between two points on the ground

Map Length: 2.65 Miles
Ground Length: 2.65
Heading: 248.58 degrees
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KSLC AIRMET Zulu

A
For Ice and Freezing Levels \ ‘/)
A

Issued at 00245Z January 12, 2005
Valid until 0900Z January 12, 2005 EATHEREXTREME

Occasional moderate rime or mixed ice
in clouds and in precipitation between
freezing level and flight level 22,000 feet.
Conditions developing Eastern Colorado
and Eastern New Mexico 07Z - 09Z.
Conditions elsewhere continuing
beyond 09Z thru 15Z.

R

Freezing level at or near
surface - 7,000 feet Northwest .

it |

of line. 7,000 feet Northwest
sloping to 10,000 feet
Southeast remainder area.

b

Figure 19. AIRMET Zulu for ice and freezing level issued at 0245Z 3anuary 12, 2005, and valid
until 0900Z on January 12, 2005.
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Figure 18. Pilot reports on January 12, 2005 (Jan. 11 local times).
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Fig. 24. Ice Growth Pattern Showing LEWICE
Calculation Time Steps of Run 123.
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NGLE: 047
EP TIME: 04:25:44 Z

Legend: dBZ

%

\‘/:(

EATHERCXTREME]




\
¢ Ll
-
1y
o N
¥
2 £ e S
k-
N < o > N ¥ A 5 B (f
- P ook Serings]
B o Fo &

NEXRAD LEVEL-II
- CHEYENNE, W

REFLECTIVITY
ELEV ANGLE: 049

SWEEP TIME: 04:25:15 Z

Legend: dBZ

75
70
60
55
50
40
35
30
25
20
15
10
5

0
5
-10
-15
-20

==

\‘/:(

EATHERCXTREME]




ERA-5 Reanalysis
05Z Model Sounding

Rime Ice
Moderate or Greater
500 ft AGL— 2,300 ft AGLAND
6,100 ft AGL — 8,500 ft AGL

Clear Ice
Moderate or Greater
2,300 ft AGL—-4,100 ft AGL

Mixed Ice
Moderate or Greater
4,100 ft AGL—- 6,100 ft AGL

Clear
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Accident Surface Obs

ASOS: KRWL
~2.5 miles Southwest of Accident

* Temp/Dew: 0°C/0°C
* Weather: Light Snow & Mist

e Sky Conditions:
Few at 500’ (Few at 600’)
Scattered at 900’ (Broken at 1,100')
Overcast at 1,500’ (Overcast at 1,700’)

*21:45 MST METAR (21:53 MST METAR)

7 Graphlc Typ’iCaI'ASOS I’n;.’stallatioh



Takeaways

* Avoid flight into adverse
weather conditions when
possible (especially solo)

» Think twice about landing while
accumulating ice

* Underestimating weather &
overestimating capability is a
recipe for disaster




N110UM: Severe Turbulence
During Descent to Denver
Approach
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Date of Incident:
April 14, 2012

Time of Incident:
23:49 MDT April 14, 2012
(0549 UTC 4.15.2012)



A
N \/,( e Aircraft: Airbus A319-132
* Registration: NSOSBAW

Case Background

* Date of Accident: April 14,
2012

 Time of Accident: 23:49
MDT
(0549 UTC 4/15/2012)

e Souls Onboard: 98

* Defining Event: Severe
Turbulence
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Jet Streak Downstream of the Trough With Moderate
to Severe Turbulence Probable in the Red Hatched Area

CAT ”

Geopotential
height

Jesse Sparks, Aviation Weather Center



A‘ /’ ( National Weather Service 120415/0000 300 MB UA OBS, ISOTACHS, STREAMLINES, DIVERGENCE

EATHER L XTREME Storm Prediction Center
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250mb
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0538:09

0528:43

GOES15 Infrared Window

05:15:19 GMT
Brightness Temp. (kelvin)
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0538:09,

S. I‘|r'ec*‘uate| Vapor
04/15/2012 05:15:19 GMT
Brightness Temp. (kelvin)
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North American Model (NAM): Jet Stream Cross-Section

067 April 15, 2012 Winds(kts) @ 38.83N lat
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ERAS Reanalysis Data: Jet Stream Cross-Section

ERA5 Vertical Cross Section of Winds (Knots) & Temperature (C); Time = 2012-04-15 06:00:00 UTC
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Stratospheric Intrusion / Tropopause Fold

GFS Vertical Cross Section [0.25°] Init: 00z Jun 13 [F030] valid 06z jun 14 2018 TROPICALTIDBITS.COM

-~ 2PVU g )
= Wind Out of Page (kt)
— Potential Temperature (K)
B Below-surface mask

_ STRATOSPHERE

100

el Dr Simon Lee

What's better than one stratosphere? Two
stratospheres! GFS shows a tropopause fold over W

Pressure (hPa)

Scotland early on Thursday associated with an
unusually intense surface cyclone (~970 hPa). 'First'
tropopause down to ~800 hPa.
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Cyclonic Potential Vorticity (PVU)
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ERA5 Vertical Cross Section of Potential Vorticity (PVU) & Potential Temp (Kelvin); Time = 2012-04-15 05:00:00 UTC
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Potential Temperature (orange contours, K), RH (green contours, %)

\ ‘ E-W Vertical Cross Section across Northern Colorado Rocky Mountains showing Vertical Velocity (shaded, mb/s),
“/‘ and Wind (barbs). NAM 9-hr Forecast valid 03 UTC 07-Feb-2016
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ERAS Reanalysis Data: Vertical Velocity Y/
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- ERA5 Vertical Cross Section of Vertical Velocity (m/s) & Potential Temperature (Kelvin); Time = 2012-04-15 06:00:00 UTC
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* Anticipate Jetstream
Turbulence (Especially
near tropopause)

e Check for AIRMETs
* Monitor PIREPs
* Provide PIREPs
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Questions?

Get In Touch:

Paul Fremeau, M.S.

Project Manager | Atmospheric Scientist
eather:xtreme Ltd

Email: Paul@WeatherExtreme.com
Office: (775) 636-8553
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