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BACKGROUND 
In 2020, the US Helicopter Safety Team (USHST) embarked on a special project related to fatal helicopter 
accidents that involved Unintended Flight into Instrument Meteorological Conditions (UIMC). The 
project sought to quantify the amount of time from initial entry into IMC until the fatal crash occurred. 
UIMC is one of the standardized aviation occurrence categories established by the Commercial Aviation 
Safety Team (CAST) and the International Civil Aviation Organization (ICAO) Common Taxonomy Team, 
also known as CICTT. The USHST analyzed 10 years of U.S. helicopter fatal accident data from 2009-
2018, and UIMC accounted for 15% of all events, one of the three highest aviation occurrence 
categories. 
 

INTRODUCTION 
The USHST desired to create a safety video comparable to the 178 Seconds to Live video, which has 
proven to be an effective training tool for the fixed-wing community. In an effort to develop this video, 
we needed to determine the parameters for helicopter pilots who encountered UIMC. The importance 
of quantifying the time specifically for helicopters was vital to ensure that the project had relevance to 
the helicopter industry and was not something that was adapted to work for helicopters. 
 
The steps that were taken to determine this time period enabled the USHST to provide a time based 
upon factual evidence pulled from actual NTSB helicopter accident reports. There are no additional 
follow-on actions envisioned for this project as our objective was to get the estimated time and use the 
video to promote greater awareness within the industry. The anticipated implementation metric that 
will be measured to determine the success of this safety initiative will be reduced events (Fatal 
Accidents and Accidents) related to UIMC.  
 
The initial list of candidate accidents identified for use in this research was the two fatal accident data 
sets (2009 – 2013 and 2014 – 2018) that the USHST has extensive knowledge of and background in. 
Unfortunately, the available accidents that provided telemetry data to establish an estimate was 
insufficient, and we desired to seek additional accidents to ensure that we had a sizeable data set that 
would generate a time estimate that was statistically relevant. Since the USHST goal is to reduce the 
fatal accident rate in the U.S. helicopter industry, all accidents in this research were fatal accidents. Not 
all fatal accidents in the original data sets were detailed enough to be included in this effort as flight 
parameter data was not available for every accident.  

This effort focused on NTSB accident databases, from which were ultimately extracted 31 events in 
which telemetry data was available in the NTSB accident investigation (Table 2).  
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UIMC DEFINITION 
Historically, accident investigations used the terminology Inadvertent Instrument Meteorological 
Conditions (IIMC). Aligning our efforts with international aviation safety teams, the USHST has adopted 
the CAST/ICAO Common Taxonomy Team AVIATION OCCURRENCE CATEGORIES, which directs our 
classification of these IIMC events to be reclassified as UIMC events.  

The USHST Safety Analysis Team (SAT) uses the CAST/ICAO Common Taxonomy Team AVIATION 
OCCURRENCE CATEGORIES, DEFINITIONS AND USAGE NOTES, October 2011 (4.2) for Occurrence 
categories that classify accidents and incidents at a high level to permit analysis of the data in support of 
safety initiatives. Categories, such as Controlled Flight Into Terrain (CFIT) and Loss of Control (LOC), have 
been developed specifically for this purpose. The following graphic was extracted from the source 
document for your reference: 
 

 
Figure 1: CAST/ICAO UIMC Definition and Usage Notes 

 
NOTE: The USHST has placed a formal request to the CCITT (ICAO) for modification of the final bullet in 
the usage notes. This note does not reflect the current use of helicopters in the U.S. airspace as CFI 
ratings and/or aircraft IFR certification should not be a limiting factor when using this CCITT code. 
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HISTORICAL SIGNIFICANCE 
The following Pareto chart identifies the “Priority” Occurrence Categories by CICTT for the following 
time periods (CY 2009 – 2018). 

 
Figure 2: USHST Pareto Chart (2009 – 2018) 

ACCIDENT FLIGHT ANALYSIS 
The USHST was able to estimate the duration of the maneuver from UIMC entry to fatal accident by 
reviewing fatal accidents from the NTSB database with factual evidence found in the NTSB investigatory 
report and in the docket management system. The analysis involved data from sources such as ATC 
radar, ADS-B, and non-volatile memory from onboard devices retrieved from the investigative material.  
 
The data was carefully analyzed to systematically choose the estimated entry into IMC conditions as well 
the end result, that being the accident. Typically, the time of entry was selected by either a change in 
telemetry data such as a decrease in airspeed, change in altitude or a significant heading change, or a 
combination thereof. The decision of the final data point was made with the last radar return from ATC 
(FAA), ADS-B position report, or the last recorded entry in any onboard avionics (non-perishable 
memory). 
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EXEMPLAR ACCIDENT 
To provide an example of the analysis, NTSB #DCA20MA059 is offered for review. January 26, 2020, at 
0945 PST, a Sikorsky S-76B helicopter, N72EX, collided with hilly terrain near the city of Calabasas, 
California. The figures below were extracted from the Air Traffic Control Factual Report Attachment 4: 

 
Figure 3: NTSB Slide 1 - Accident Flight Track 

 
Figure 4: NTSB Slide 2 - Accident flight’s climb, left turns, rapid descent, and wreckage position 
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Table 1: Exemplar Accident Flight Details - Sequence of Events 

NTSB Accident Number: DCA20MA059 

Time Stamp Running Time Details Note 

09:44:20  N72EX initiated decent immediately 
followed by a climb 

Figure 4 (NTSB Slide 2) 

09:44:34 14 Seconds N72EX advised ATC climb to get 
above layers 

Figure 3 (NTSB Slide 1) 

09:45:36 62 Seconds N72EX last reported data point Figure 4 (NTSB Slide 2) 

00:01:16 76 Seconds Total  
 

 
UIMC SAFETY INITIATIVE RESOURCES 
Review the links below to learn how you can prevent continued VFR flight into IMC. The videos and 
other resources below include techniques on how to recognize, avoid, and recover from UIMC 
situations. 

 
 

To view the USHST UIMC Safety video “56 Seconds to Live,” please use the following hyperlink: 
https://youtu.be/ERUveRF7xC4 
 
For more information and resources, please check out the UIMC section on the USHST website: 
https://ushst.org/56secs/ 
 
 

https://data.ntsb.gov/Docket?ProjectID=100863
https://youtu.be/ERUveRF7xC4
https://ushst.org/56secs/
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UIMC ACCIDENT TABLES 
The following accidents provided the data that was used to arrive at the median time of 56 seconds from entry into IMC conditions until the crash: 
 

Table 2: UIMC Accidents 

 
# NTSB # No. 

Fatal 
Time 

in IMC Industry Initiate Time 
Sequence 

End Time 
Sequence 

Pilot IFR 
Cert 

Acft IFR 
Cert 

Altitude 
(AGL) 

Gnd Spd 
(kts) Turn Type 

Turn Source 

1 DFW08FA062* 3 00:27 HAA DECEL w/ turn Final radar 
target Yes No 1,000’ UNK Yes Left 

(180) 
ACFT GPS  
(see note) 

2 DEN08FA101* 4 00:34 HAA Descend, 
DECEL, w/ turn 

Final data 
point Yes No 600’ 106 Yes Right 

Satellite 
tracking 

(see note) 

3 CEN09PA348 2 01:37 Law Erratic flight Final radar 
target No Yes 500’ UNK Yes Right 

Erratic ATC radar 

4 ERA09FA022 1 00:26 Pers/Pvt DECEL w/ turn Final data 
point No No 300’ 89 Yes Right Handheld GPS 

5 ERA09FA417 4 00:56 Comm Heading change Final radar 
target Yes No 500’ 25 Yes Right ATC radar 

6 ERA09FA537 3 00:48 HAA Climb Ground 
track data Yes No 600’ UNK No N/A ATC radar 

7 CEN10FA509 3 00:58 HAA Climbing turn 
and DECEL 

Final radar 
target Yes No 700’ 70 Yes Left then 

Right ATC radar 

8 ERA10MA188 3 00:30 HAA N/A N/A Yes No 350’ 103 No N/A Satellite 
tracking 

9 CEN11FA468 1 00:44 Pers/Pvt DECEL and turn Final radar 
target No No 1,100’ UNK Yes Right ATC radar 

10 ERA12MA122 3 01:48 Comm DECEL and 
descent 

Final radar 
target Yes No 700’ 105 Yes Right ATC radar 

11 ANC13GA036 3 02:18 Law Climb and rapid 
left turn 

GPS data 
ended Yes No 200’ 50 N/A N/A ACFT GPS 

12 CEN13FA003 1 00:58 Offshore Left descending 
turn 

Final data 
point Yes No 250’ 51 Yes Left 

Flight-data 
monitoring 

(FDM) 

https://data.ntsb.gov/Docket?ProjectID=67469
https://data.ntsb.gov/Docket?ProjectID=68181
https://data.ntsb.gov/Docket?ProjectID=73997
https://data.ntsb.gov/Docket?ProjectID=69310
https://data.ntsb.gov/Docket?ProjectID=74356
https://data.ntsb.gov/Docket?ProjectID=74807
https://data.ntsb.gov/Docket?ProjectID=77134
https://data.ntsb.gov/Docket?ProjectID=75577
https://data.ntsb.gov/Docket?ProjectID=81068
https://data.ntsb.gov/Docket?ProjectID=82564
https://data.ntsb.gov/Docket?ProjectID=86550
https://data.ntsb.gov/Docket?ProjectID=85252
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# NTSB # No. 

Fatal 
Time 

in IMC Industry Initiate Time 
Sequence 

End Time 
Sequence 

Pilot IFR 
Cert 

Acft IFR 
Cert 

Altitude 
(AGL) 

Gnd Spd 
(kts) Turn Type 

Turn Source 

13 CEN13FA010 3 00:59 Pers/Pvt Descending left 
turn 

Final data 
point Yes No 500’ 27 Yes Left Handheld GPS 

14 CEN13FA096 3 00:59 HAA Abort call 
(dispatch) 

Final radar 
target Yes No 600’ 128 Yes Right Satellite 

tracking 

15 ERA13FA273 3 00:40 HAA Deceleration GPS data 
ended Yes No 200’ 06 Yes Right GPS 

16 ERA13FA336 5 00:47 Pers/Pvt ATC call 
(IIMC) 

Final radar 
target No No 400’ UNK Yes 180 Left ATC radar 

17 CEN14FA369 3 00:58 HAA Acft turn 
Final 

reporting 
point 

Yes Yes 1,500’ 140 Yes Left ACFT GPS 

18 ERA14FA010 3 00:59 HAA Climbing right 
turn 

Final radar 
target Yes No 1,100’ 98 Yes Right Satellite 

tracking data 

19 CEN15FA171 1 02:00 HAA Begins left turn Final data 
point Yes No 700’ 115 Yes Left Satellite 

tracking 

20 ERA13FA014 2 00:40 Business Acft Decel Final data 
point No No 200’ 30 No N/A ACFT GPS 

21 ERA16FA140 4 00:53 HAA Entered IMC on 
FWD flight 

Final radar 
target Yes No 700’ 60 Yes Left ATC radar 

(DoD) 

22 ERA16FA143 1 01:27 Pers/Pvt Climb Final data 
point No No 300’ 86 Yes Left ACFT GPS 

23 WPR16FA037 4 01:30 HAA Descend Final data 
point Yes No 1000’ 120 Yes Left ACFT GPS 

24 CEN17FA100 1 01:20 Offshore Descend Final data 
point No No 500’ 105 No N/A ATC radar 

25 CEN17FA103 2 01:13 Pers/Pvt Climb Final radar 
target No Yes 500’ 130 Yes Left ATC radar 

26 WPR18LA010 2 00:35 INST/ 
Training 

Entered left 
turn 

Final radar 
target Yes No 4,000’ UNK Yes Left ATC radar 

27 CEN19FA072* 3 00:25 HAA Entered left 
turn 

Final data 
point Yes No 1,500’ 130 Yes Left ACFT GPS 

(see note) 

https://data.ntsb.gov/Docket?ProjectID=85313
https://data.ntsb.gov/Docket?ProjectID=85778
https://data.ntsb.gov/Docket?ProjectID=87119
https://data.ntsb.gov/Docket?ProjectID=87589
https://data.ntsb.gov/Docket?ProjectID=89676
https://data.ntsb.gov/Docket?ProjectID=88253
https://data.ntsb.gov/Docket?ProjectID=90866
https://data.ntsb.gov/Docket?ProjectID=85290
https://data.ntsb.gov/Docket?ProjectID=92894
https://data.ntsb.gov/Docket?ProjectID=92898
https://data.ntsb.gov/Docket?ProjectID=92427
https://data.ntsb.gov/Docket?ProjectID=94691
https://data.ntsb.gov/Docket?ProjectID=94717
https://data.ntsb.gov/Docket?ProjectID=96202
https://data.ntsb.gov/Docket?ProjectID=98902
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# NTSB # No. 

Fatal 
Time 

in IMC Industry Initiate Time 
Sequence 

End Time 
Sequence 

Pilot IFR 
Cert 

Acft IFR 
Cert 

Altitude 
(AGL) 

Gnd Spd 
(kts) Turn Type 

Turn Source 

28 CEN19FA095* 2 00:51 Offshore Entered left 
turn 

Final data 
point No No 500’ 100 Yes Left ACFT GPS 

(see note) 

29 ERA19FA163* 2 00:21 Pers/Pvt Climbing 
Left Turn 

Final radar 
target No No 175’ 85 Yes Left ATC radar 

(see note) 

30 ERA19FA191* 
(Prelim) 1 02:03 Business Climbing 

Left Turn 
Final radar 

target No Yes 700’ 70 Yes Left ATC radar 
(see note) 

31 DCA20MA059* 9 00:56 Comm 
Descent then 

immediate 
climb 

Final data 
point Yes Yes 400’ 140 Yes Left ADS-B  

(see note) 

00:56 Median Time 

 
*Note:  The following accidents are not represented in the (2) USHST Fatal Accident Datasets that were used to build the Pareto chart illustrated in Figure 2:  

• DFW08FA062 (Accident #1) 
• DEN08FA101 (Accident #2) 
• CEN19FA072 (Accident #27) 
• CEN19FA095 (Accident #28) 
• ERA19FA163 (Accident #29) 
• ERA19FA191 (Accident #30) 
• DCA20MA059 (Accident #31) 

https://data.ntsb.gov/Docket?ProjectID=99080
https://data.ntsb.gov/Docket?ProjectID=99374
https://data.ntsb.gov/carol-repgen/api/Aviation/ReportMain/GenerateNewestReport/99586/pdf
https://data.ntsb.gov/Docket?ProjectID=100863
https://data.ntsb.gov/Docket?ProjectID=67469
https://data.ntsb.gov/Docket?ProjectID=68181
https://data.ntsb.gov/Docket?ProjectID=98902
https://data.ntsb.gov/Docket?ProjectID=99080
https://data.ntsb.gov/Docket?ProjectID=99374
https://data.ntsb.gov/carol-repgen/api/Aviation/ReportMain/GenerateNewestReport/99586/pdf
https://data.ntsb.gov/Docket?ProjectID=100863
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