


Agenda

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 
Meteorology?

• Reconstruction of Past 
Weather Events

• Often Supports 
Litigation/Lawsuits

• Involves Analyzing 
Historic Weather Data

• Often Requires ex post 
facto High-Resolution 
Modeling



N110UM: Mountain 
Obscuration at Laramie Peak

Date of Accident: 
October 9, 2012

Time of Accident: 
13:44 MDT (1944 UTC)





Case Background
• Aircraft: Piper PA-32R-301T Saratoga II

• Registration: N110UM

• 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





AIRMET ZULU (ICE) 
MOD ICE BTN 060 AND 
FL180. CONDS CONTG 
BYD 15Z ENDG 18-21Z

Issued 0845
Valid Until 1500



AIRMET Sierra (IFR) 
CIG BLW 010/VIS BLW 

3SM BR. CONDS 
ENDG 12-15Z 

Issued 0845
Valid Until 1500



AIRMET Sierra (IFR/MTN OBSCN) 
MTNS OBSC BY CLDS/PCPN. 

CONDS CONTG BYD 15Z 
ENDG 15-18Z

Issued 0845
Valid Until 1500



AIRMET Sierra (IFR) 
CIG BLW 010/VIS BLW 3SM BR. 

CONDS ENDG 12-15Z  

AIRMET Sierra (IFR/MTN OBSCN) 
MTNS OBSC BY CLDS/PCPN. CONDS 

CONTG BYD 15Z ENDG 15-18Z. 

Issued 1139 (AMD)
Valid Until 1500

















Takeaways

•Not Instrument-rated? 
Avoid IMC Religiously.

• File a flight plan

• Know along-route 
weather & Terrain 

• Respect mountain 
meteorology



N41WE: Structural Icing over 
Yampa Valley

Date of Accident: 
January 11, 2005

Time of Accident: 
21:45 MST 
(0445 UTC 1.12.2005)



Case 
Background

• Aircraft: Beech BE-90 King Air

• Registration: N41WE

• 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 
Severe Icing Conditions; Aerodynamic 
Stall





























ERA-5 Reanalysis 
05Z Model Sounding

Rime Ice
Moderate or Greater 

500 ft AGL – 2,300 ft AGL AND
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



Accident Surface Obs

ASOS: KRWL

~2.5 miles Southwest of Accident

• Temp/Dew: 0°C/0°C

• Weather: Light Snow & Mist

• 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)

Graphic: Typical ASOS Installation



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

Date of Incident: 
April 14, 2012

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



Case Background

• Aircraft: Airbus A319-132

• Registration: N808AW

• Date of Accident: April 14, 
2012

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

• Souls Onboard: 98

• Defining Event: Severe 
Turbulence
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North American Model (NAM): Jet Stream Cross-Section



ERA5 Reanalysis Data: Jet Stream Cross-Section



Stratospheric Intrusion / Tropopause Fold



ERA5 Reanalysis Data: Tropopause Fold

Stratospheric Air

Troposphere



Compare to 
Mountain 
Wave 
Activity



ERA5 Reanalysis Data: Vertical Velocity



Takeaways

• Anticipate Jetstream 
Turbulence (Especially 
near tropopause)

• Check for AIRMETs

• Monitor PIREPs

• Provide PIREPs



Questions?

Get In Touch:

Paul Fremeau,  M.S.
Project Manager | Atmospheric Scientist
WeatherExtreme Ltd

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

www.WeatherExtreme.com


