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President’s Press BoxPresident’s Press BoxPresident’s Press Box   

 President’s MessagePresident’s MessagePresident’s Message   

LCDR Tom “VEGAS” Jones 
SUSNAP President 

 

Merry Christmas and Happy New Year everyone!  Hope this journal finds all of 
you enjoying some needed time off with your loved ones.  For the few that are deployed 
right now, (Q, Ringo and Patterson) we wish you a safe and swift return.  As always, if 
you need any help from us please don’t hesitate to ask.    

I had hoped that the bulk of this article would be part two of “The Weight is 
Over” but unfortunately, the Hazard Risk Analysis that was due for release in August is 
still under much debate behind closed doors at NAVAIR.  Maybe we'll hear something 
by next August. 

 So instead, let us reflect on the past year and look to what we may have in 
store for 2012.   

In 2011 we celebrated the 100 year anniversary of Lieutenant Theodore Ellyson 
becoming the Navy’s first aviator. Centennial celebrations to commemorate this historic 
event took place in conjunction with airshows all over the country. The very first event 
took place in the same place where everything started 100 years ago, NAS North 
Island. If you haven't had the opportunity to see all of the historical paint schemes on 
each of the fleet aircraft I suggest you use your favorite search engine and check it out.  
My particular favorite is the Battle of Midway painted S-3B.  The Hawker Beechcraft 
Company joined in with a T-6B straight from the production line painted in the bright 
yellow SNJ configuration from back in the 30’s. 

Shortly after the airshow season began the news of a possible government 
shutdown started to spread like a wild fire.  Several of the shows were in jeopardy, 
including the show here in Corpus Christi.  The NFDS demonstration was one hour 
from starting before we confirmation that they would have money for fuel in order to 
return to Pensacola at the shows completion.  Hard to believe.  

  The fiscal constraints continued to be on the forefront of everyone’s minds and 
the news associated with it only continued to get better.  Notifications of restriction to 
orders, moves, benefits and the possibility of Selective Early Retirement Boards were 
everywhere. Some of which came true by year’s end.   

     An update to the uniform policy released in late January established new 
standards for the wear of flight suits.  It restricted all naval personnel from wearing the 
desert tan in CONUS and dictated that everyone wear black tee shirts under their green 
flight suit.  This started a silent uproar with the fleet which was met with the response of 
black tee shirt parties and a wide variety of patch designs.  None of which went over 
well with senior leadership.  CNAF's original policy change intent was meant to simply 
standardize the wear for those who would attended any of the centennial celebrations.  
The uniform board, which has very little aviation representation, took advantage of the 
situation and imposed a permanent policy change that was really only meant to be for 
2011 and centennial. I spent a great deal of time trying to get to the bottom of the 
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change and to point out the supply impact that it was going to have and how much 
funding was wasted as a result.  This issue has lost some steam with the fleet but I’m 
confident that the issue is not over.  Hopefully we will see an amendment to the policy 
that is similar to the recent NWU decision. 

 We had a relatively good year for promotions, which is always good.  BZ to all 
those who selected.  We also received word that our very own CAPT Norton was 
selected to become CO of the command formerly known as NOMI.  Congrats CAPT 
Norton! 

 A larger number of physiologists were blessed in becoming new parents this 
year.  I hope most of you are finally back to getting a good nights rest.  Thanks to LT 
Kim “Pinto” Maryman for purchasing and sending out all of the baby gifts.  

  In 2012 I hope to see many of you at the Aviation Life Support Systems ENARG 
in Norfolk.  It is tentatively scheduled for February.  For those attending, expect to see 
many of the senior AMSOs making a push to fix the basics this year.  Setting new 
requirements for helmets and flight suits seem to be at the top of the list for many of us. 
FAILSAFE is expected to take place shortly after the ENARG.  Word is we may find 
ourselves in South Texas for this one.  Please keep an eye out for the awards 
message.  I know we have a lot of great people doing truly exceptional work out there 
so make sure to recognize them and nominate them for our community's awards.   

 I hope you enjoy this issue of the SUSNAP journal.  We have  several great 
articles and I appreciate all of the work that each one of our authors put forth.  As 
always, thanks to our editor LT Miles Erwin for his work on pulling everything together. 
We intend to release another issue of this journal prior to FAILSAFE.  So please send 
all of your articles to Miles by the end of February.   

 

 

       All the best, 

        Vegas 

 

 

 

 

 

President’s Press BoxPresident’s Press BoxPresident’s Press Box   

In Memoriam: 

Our deepest sympathies go out to CDR Mike Kavanaugh, who lost his wife on 
23 December.  Please keep him and his family in your thoughts and prayers 

during this especially difficult time. 
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CAPT(s) Rebecca Bates and Dr. Robyn Lalime 
AMSO, Naval Strike and Air Warfare Center 

Research Analyst, Center for Naval Analyses Operations Evaluation Group 
An Analysis of Current Wind Limitations on Carrier-Based Emergency Egress Parachutes 

An increased risk of severe injury or death during parachute landing fall exists with surface winds 
exceeding 25 knots. 

-OPNAVINST 3710.7U 

The maximum allowable surface winds for flights overland, may not exceed 25 knots sustained (observed)
…. This restriction is waiverable by the squadron CO for operational necessity. 

-CSFW(PAC/LANT)INST 3710.9G/.14F 

While the decision to fly is always an exercise in risk management, the above instructions do not 
provide any information on which to base risk decisions regarding high-wind operations.  Proper ORM 
practice should allow you to consider these risks long before you have to reach for the ejection handle or 
open the emergency hatch, though solid data on which to base these decisions is difficult to find, at best.  
With the frequent high winds that plague the mountains and high deserts in many of our operating and 
training areas, it is important to arm aviators with pertinent numbers to make their best decisions.  This 
article explores the effects of cross-winds on the two primary injury sources associated with parachute 
landings: the body’s impact with the ground and the drag resulting from the wind-filled parachute pulling 
the pilot along the ground.  For this study, we focused on the emergency egress parachutes found in fixed-
wing, carrier-based aircraft. 

We looked at the effects of winds five kts below and five kts above the 25 kt restriction to illustrate 
that the wind risk is a continuum and 25 kts is not a magical threshold that separates paradise from 
disaster.  In conjunction with previous studies, we looked at wind effect on impact as well as taking a novel 
look at the effect of wind on the parachute after landing.  We found that, injury risk from a parachute 
landing increases significantly in winds at or above 20 kts and when winds are greater than 10 kts, each 
additional 10 kts of windspeed will add 125 ft to a pilot’s 10 second drag distance while he or she attempts 
to undo their Koch fittings.  Additionally, should that pilot be pulled head-first into a stationary object, the 
risk of serious neck injury exists in winds greater than 20 kts.   

Why does it matter to you? 
At its most basic level, wind adds kinetic energy to the parachute system that must be dissipated 

in order to come to rest after leaving the airplane.  To fully understand the effects of wind on the landing 
impact, we must first consider accurate fall velocities in a no-wind environment.  For this, we utilized 
computer models generated by the parachuting experts at China Lake and Pax River.  These models are 
theoretical, but informed by real-life data to most accurately predict the parachute landing variables.  Due 
to the slightly higher descent rates resulting from the less-dense air found in Fallon and other high-desert 
operating areas, the original landing velocities were expanded for landing zones at 4000 ft MSL, as shown 
in Table 1.   

 
 
 
 
 
 
 
 
 
 
 
 
 

 
*Not based upon actual test data 

Table 1: Parachute descent rates (ft/s) at 4000 ft MSL in a zero-wind environment 
 

 Why Ejecting in a High-wind Environment Really Blows 

 Descent Rate (ft/s) 

 136 lb Occupant 213 lb Occupant 

Hornet   

SJU-5/6 (GQ1000) 25.3 30.2 

SJU-17  (GQ5000) 20 23.8 

Hawkeye   

A/P-22P-20 (PSE) 14.2* 17.9* 

Prowler   

NES-14 20.5 24.4 
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Our next step is to set boundaries for our impact scenarios.  The lowest impact forces would occur 
if the suspended body grazes the ground and continues traveling in the horizontal direction, dissipating the 
impact energy through a PLF or skid along the ground while transitioning to the ensuing drag scenario.  
The landing scenario that would pose the highest impact forces on the body is one where the parachutist’s 
body absorbs the full impact force, coming to an immediate stop, as might occur if you landed into an 
upslope.  While we calculated the extreme values, the actual impact force of a typical landing will fall 
somewhere between the two values.  Assuming the parachute was aloft long enough to achieve the same 
horizontal velocity as the wind, we used the total velocity and the weight suspended under the parachute to 
calculate the landing impact forces at the edges of our envelope in Newtons (N).   

However, as Newtons mean very little to most people, we wanted to put these forces in terms of 
something that would make sense to everyone.  As all aviators must complete physiology training, we used 
this shared experience to give us a baseline impact to which we could all relate.  During parachute landing 
fall (PLF) training you jumped off of a four ft tall box and practiced your PLF on a nice, flat, padded surface.  
With that in mind, we took the calculated “windy” force data and manipulated your training experience to 
reflect those forces.  Table 2 describes the manipulated experience for a 136 lb aircrew while Table 3 does 
the same for a 213 lb individual.  The data in the Zero Wind columns allows you to compare the impact 
equivalent height of various parachutes to each other and to that training box . 

Table 2 shows the ground impact of a fully geared-up 136 pound individual, suspended with a 
seat kit under the GQ5000 parachute in a no-wind situation, can be simulated by dropping from a height of 
about 10 feet.  In an environment with 20 kts of wind, a skidding landing can be simulated by dropping 
those 10 feet with an additional 66 lbs in their back – roughly the weight of two cases of long-neck beers.  If 
that same person manages to nail that “pile-driver,” vertical-only landing, add 188 lbs to their frame, the 
equivalent of jumping off a high-dive with two newborn calves under your arms.  As the wind increases to 
30 kts, the landing impact becomes equivalent to that high-dive jump while holding on to extra weight 
between 96 and 338 pounds – somewhere between the weight of a newborn calf and two full kegs of beer.   

 

Table 2: Wind effect on 136 lb aircrew’s landing force.  Ranges are from best- to worst-case scenarios 

Under the PSE, the landing in a no-wind environment is equivalent to that 136 pound person 
dropping off a box only 3’2” tall. However, add 20 kts of wind to the situation and the landing will feel like 
landing with an additional 145 to 309 lbs on that person’s body – that’s like a female mountain lion (or 
cougar, if you prefer) clinging to your chest in the best case scenario or a full grown giant panda doing the 
same (or worse) in the worst case scenario.  Increase the wind to 30 kts and that landing is equivalent to 
making that drop with two newborn calves and a case of beer for all three of you, or worst case, two 
oversized bodybuilders clinging on for that landing.  

Table 3 presents the same type of data for the 213 pound individual dropping with full gear and 
seat kit.  You can use the additional weight values in Tables 2 and 3 to imagine additional weight 
equivalencies for the other parachutes.  Creativity is expected. 

 

 Zero Wind 20 kts Wind 30 kts Wind 
 Drop 

Height 
Impact 

Force (N) Impact Force (N) 
Added 
Weight 

(lbs) 
Impact Force (N) 

Added 
Weight 

(lbs) 
4 ft PLF Box 4 ft 2490.2     

Hornet       

SJU-5/6 (GQ1000) 10 ft 3926.8 5087.8 - 6549.9 58 - 131 5449.5 - 8784.9 76 - 242 

SJU-17  (GQ5000) 6 ft, 2 in 3104.2 4152.9 -  6084.3 66 - 188 4621.3 -  8459.0 96 - 338 

Hawkeye       

A/P-22P-20 (PSE) 3 ft, 2 in 2208.7 3844.7 -  5692.1 145 - 309 4319.2 -  8173.3 187 - 529 

Prowler       

NES-14 6 ft, 6 in 3181.8 4355.6 -  6130.8 72 - 182 4791.6 - 8474.5 99 - 326 
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Table 3: Wind effect on 213 lb aircrew’s landing force  
  

But is it going to leave a mark? 
Unfortunately, while it is fairly simple to find ways to simulate a parachute landing, the risk of that 

landing translating to an injury is more complex.  The risk of injuring yourself in a parachute landing is 
highly variable and depends on everything from terrain elevation and ground composition (slope, hardness, 
evenness, etc) to your PLF technique, how much ground is covered during the course of the PLF, your age 
and bone structure, and even the rigidity of your boots.  The following information should help you better 
realize your risk of injury in a windy parachute landing. 

In 1990, a Belgian study looked at more than 8000 parachute landings made by 1880 male 
soldiers from the Belgian ParaCommando Regiment, recorded between 1985 and 1988.  All of these jumps 
were premeditated and performed by people highly trained in parachute landing techniques.  The landing 
area was a flat, grassy plain, free of obstacles.  This data was used to demonstrate a correlation between a 
parachutist’s vertical landing velocity (directly related to their weight) and their risk of injury.  Figure 1 
shows that injury risk extrapolated out 
to 100%, based solely on the vertical 
velocity at time of impact.   

Using the total change in 
velocity we used to calculate the 
ground impact forces listed above, we 
were able to formulate ballpark risk 
numbers for each of the Navy’s carrier-
based egress parachute in windy 
conditions.  While factors such as 
canopy surface area and geometry 
help determine a numerical value for 
how horizontal winds affect ground 
impact, they don’t give a reference 
point to determine the effect the wind 
will have on you.  Figure 2 correlates 
wind speed and associated risk of 
injury for gear laden 136 and 213 
pound aviators suspended under each 
canopy. 

 
 
 
 

                                                                            Figure 1: Injury risk for premeditated parachuting1. 
 
 
 
 
 
 

1Derived from data presented in "A Study of the Influence of Body Weight and Height on Military Parachute Landing Injuries" Military 
Medicine, 155, 8:383, 1990.  

 Zero Wind 20 kts Wind 30 kts Wind 
  

Drop 
Height 

Impact 
Force (N) Impact Force (N) 

Added 
Weight 

(lbs) 
Impact Force (N) 

Added 
Weight 

(lbs) 
4 ft PLF Box 4 ft 3468.5     

Hornet       

SJU-5/6 (GQ1000) 14 ft, 2 in 6528.8 8311.8 - 9793.2 75 - 137 8702.8 - 12755.0 91 - 260 

SJU-17  (GQ5000) 8 ft, 10 in 4014.4 6691.8 - 8928.5 82 - 201 7238.4 - 12106.4 111 - 369 

Hawkeye       

A/P-22P-20 (PSE) 5 ft 3865.4 6308.1 - 8266.5 173 - 311 6829.7 - 11622.3 209 - 548 

Prowler       

NES-14 9 ft, 3 in 5274.9 7046.8 - 9015.0 92 - 194 7541.4 - 12149.7 117 - 356 
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 Figure 2.  Best case (top) and worst case (bottom) risk of injury vs. horizontal wind speed for 136 

and 213 lb individuals suspended beneath the carrier-based egress parachutes. 
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Due to the vast number of variables involved, consistent data on actual foot-first landing injury 
thresholds is very difficult to find.  However, foot-first impact data from car crash research is more 
controlled and readily available.  Yoganandan, et al2  report foot and ankle fracture forces range between 
4,300 N and 11,400 N in automobile impact tests.  In other words, unless you are 136 pounds under a 
Hawkeye PSE parachute when the winds reach 20 knots or greater (Table 2 and 3), you are probably 
within the bone fracture threshold range seen in automobile crash studies.  

Talk about your road rash. 

Even if you escape the immediate impact without injury, you are not yet out of the woods.  On the 
ground, the parachute becomes a spinnaker-like sail and may pull you, as the vessel, across the ground.  
We set out to investigate what the post-landing situation may resemble.  For these calculations, we 
assumed the worst-case scenario of an unconscious individual, still clad in full flight gear and seat kit.   

To provide a reference point for the speeds and distances involved in high-wind drag scenarios, 
we used some really fast humans for comparison.  Figures 3 and 4 demonstrate the distances a parachute-
towed individual would cover in 10 seconds as compared to the average speed of the NCAA 400 m dash 
champion of 2011.  Kirani James of Alabama completed his winning lap of the track averaging 8.89 m/s, 
the slowest average speed of all the sprints. The winning 800 m runner, Virginia Cavalier Robby Andrews 
averaged 7.6 m/s over two laps, the fastest of the middle/long distance races. A parachutist in full flight 
gear and seat kit, being pulled unobstructed across the ground (sand or hardball) in winds greater than 20 
kt is going to be moving faster than Robby Andrews and just under the average of Kirani James.  So, if the 
canopy remains inflated, plan to slide faster than the NCAA 800m champ ran.  If you’re in a drag scenario, 
and you’re looking for help from bystanders, hope one of them is an All-American sprinter, because the 
middle- and long-distance guys might not be fast enough to catch you.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Distance covered (in meters) by 136 lb individuals in 10 seconds 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Distance covered (in meters) by 213 lb individuals in 10 seconds 
 

2Yoganandan, N,; Pintar, F. A.; Boynton, M.; Begeman, P.; Prasad, P.; Kuppa, S. M.; Morgan, R. M.; Eppinger, R. H.  “Dynamic Axial 
Tolerance of the Human Foot-Ankle Complex.” SAE Technical Paper Series, # 962426. 40th Stapp Car Crash Conference, Albuquerque, 
NM, Nov 1996  
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So how far is the wind going to drag you?  If there is nothing in your way, that answer depends 
upon how adept you are at releasing your Koch fittings.  Let’s assume that you are slightly disoriented by 
the whole landing experience and it takes you 10 seconds after you land to find and release your Koch 
fittings.  As a general drag distance rule of thumb, taking into account weights, parachute types and 
surfaces, when above 10 kts of wind, every additional 10 kts of wind speed adds an average of 125 ft (38 
m) to your total 10 second drag distance.  This means that 30 kts of wind will drag you approximately 250 ft 
(76 m) farther in 10 seconds than 10 kts of wind.  

With only your flight gear to protect you from the ground, it’s natural to consider the risk of cuts, 
scrapes and bruises that come with being dragged those distances, at the speeds mentioned, in an 
unobstructed environment.  However, in an actual landing, you must consider the types of obstacles you 
may encounter during your drag, along with the injury risk that comes with hitting those obstacles at the 
velocities discussed.  In an airfield alone, you’ve got lights, fences, LOX farms, parked aircraft and vehicles 
that could (best case scenario) stop your parachute or (worst case scenario) cause significant impact 
hazard to your body.  In the operating areas, likely hazards range from rocks to ravines and cacti to trees.  
Table 4 illustrates the effects of wind speed on the resulting impact force of a towed parachutist impacting 
head-first with an immovable object.  Additional impact data from vehicle safety studies3 implies that this 
force is likely large enough (more than 3326 N) to cause significant neck injuries in wind environments 
exceeding 20 kts.  Using your head as an obstacle battering ram is likely to leave you with fractured 
vertebrae.  Under a given parachute on a given surface, the drag distances and speeds, along with the 
resulting risk, are greater to people on the lighter end of the spectrum, while heavier individuals induce 
more friction with the ground, resulting in slower drag speeds and less distance covered in the same 
amount of time. 

Regarding gusts 

 Current written guidance contains limits for sustained winds with no mention of wind gusts.  The 
National Weather Service defines sustained winds as the average observed wind values over a two-minute 
period.  Gusts, on the other hand, are rapid fluctuations in wind speed with a variation of 10 kts or more 
between peaks and lulls.  The reported gust speed is the maximum recorded instantaneous wind speed.  
As a result, if you’re only addressing sustained winds, your weather brief may not be an accurate picture of 
the winds that can affect your parachute’s performance.   

 The wind’s effect on the parachute can be nearly  directly related to the parachute’s exposed 
surface area.  Consider a parachutist in a steady 10 kt wind environment, hit by a 20 kt gust of wind.  If still 
airborne, the wind pushes against the surface area of the parachutist’s body and approximately ½ of the 
parachute’s surface area (the other half is pointed away from the wind), taking between 1.2 and 2.5 
seconds to increase the parachutist’s horizontal velocity to 20 kts and approximately the same amount of 
time to slow him or her back down to 10 kts.  However, once a parachutist is on the ground, the gust acts 
against the sail-like parachute’s entire surface area, accelerating the individual at a much higher rate.   

 

 

 

 

 

 

 

 

 

 

 

 

*Friction force dominates meaning individual will continue to slow down until coming to rest 

Table 4: Head-on impact force (N) for parachutist being dragged by parachute (assumes body achieves 
terminal horizontal velocity) 

3Pintar, F. A.; Yoganandan, N.; Voo, L.; Cusick, J. F.; Maiman D. J.; Sances, A.  “Dynamic Characteristics of the Human Cervical Spine.”  
SAE Technical Paper Series, # 952722. 39th Stapp Car Crash Conference, San Diego, CA, Nov 1995. 

 Wind speed 
(kts) 

Horizontal Impact force (N) 
 GQ-1000 GQ-5000 A/P22P-20 NES-14 

136 lbs (sand) 
10 0* 22.45 0* 0* 
20 1676 2167 1767 1945 
30 3621 3987 3690 3823 

136 lbs 
(hardball) 

10 0* 210 0* 0* 
20 2011 2487 2099 2272 
30 4091 4446 4157 4287 

213 lbs (sand) 
10 0* 0* 0* 0* 
20 1680 2569 1843 2164 
30 4537 5220 4664 4913 

213 lbs 
(hardball) 

10 0* 0* 0* 0* 
20 2163 3029 2322 2635 
30 5206 5869 5330 5571 
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For both 136 and 213 lb individuals on the ground, it takes 0.4 – 0.5 seconds for the wind to increase the 
drag speed to the 20 kt threshold previously discussed.  Those individuals would take another 0.7 to slow 
back down to the 10 kt velocity.  The unpredictable nature of wind gusts, combined with the rapid changes 
in parachutist’s speeds, suggests that wind gusts pose a risk just as significant as that resulting from 
sustained winds. 

In conclusion 

While the sustained winds reported in your weather brief may fall within acceptable limits, the 
winds you actually encounter during flight may be drastically different.  Winds in operating areas can vary 
considerably from those at the ship or home-field.  Area topography can also have a significant influence 
on winds.  The winds over ridge tops may far exceed wind speeds on the leeward side of a mountain, while 
wind speed can be boosted considerably if being funneled through a canyon.  During pre-flight risk 
analysis, every effort should be made to consider wind information pertinent to the entire flight route.  If 
caught in a high wind ejection scenario execute proper parachute descent and parachute landing fall 
procedures.  Once on the ground, roll on to your back, spread your legs, dig in your heels and release 
those fittings. 

 The "increased risk of injury" pointed out in the General NATOPS is based on valid landing and 
post-landing dangers.   When looking at the prospect of parachuting in high winds, you must focus on the 
impact force and canopy drag distances and speeds.  The risk of injury increases near exponentially with 
increasing wind velocity, making the risk of injuries with the potential for disability or death very real. Larger 
canopies may have slower descent rates, but tend to be more affected by horizontal forces, resulting in 
longer, faster drags over and across the ground.  Heavy weight individuals are at greatest risk during initial 
impact with the ground, while their mass increases friction, slightly decreasing their hazard once on the 
ground.  Light weight individuals are at lower risk during initial impact but can be dragged faster and farther 
than heavier individuals in the same situation.  With the onus for flying in high winds delegated to the 
squadron CO, assessments need to be made with practical knowledge of the potential risk.  While future 
technology may allow us to gather or model actual risks, the information presented here provides a 
generalized tool to help make solid risk decisions the next time the winds are howling.  

Additional information available on request. 

Scientific data – lalimer@cna.org 

Purple dinosaur speak – rebecca.bates@navy.mil 
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LT John Cooke 

AMSO, Training Wing Five 
From 2003 to 2011, there were 227 airsick student pilots referred to the Aeromedical Safety 

Officer (AMSO) of Training Wing FIVE (TW-5).  Previously, it had been suggested that airsickness was 
more likely to occur during the summer (hottest) months.  However, a closer inspection of the data 
suggested that an abnormally large number of students were actually referred to the airsickness program in 
early January.  Therefore, it was argued that a more likely explanation for the spike in airsick students is 
what was termed the Recency Effect.  That is, students were more likely to develop airsickness following 
the typical long, late December leave period and resultant loss of adaptation.   

Background of the Problem 

 In a homeostatic state, human proprioceptive, vestibular, auditory, and somatosensory systems 
work in unison to maintain spatial orientation and thus situational awareness.  When one or more of the 
orientation systems mismatch, motion sickness is likely to ensue.  The inability for humans to correctly 
perceive and interpret motion from visual, vestibular and proprioceptive senses to the high-speed, modern-
day transportation made motion sickness inevitable; to the aviator this resulted in an increased likelihood of 
airsickness (AS).  If humans had remained as a self-propelled species in our normal earth gravity 
environment, AS would not have arisen; to this extent, AS is a self-inflicted malady that must be properly 
addressed (Reason, 1978). 

The Airsickness Program at Training Wing FIVE 

 Training Wing FIVE (TW-5) is located five miles North of Milton, FL at Naval Air Station Whiting 
Field and serves as one of the initial joint pilot training locations for the Department of Defense.  Each year 
more than 1,200 Navy, Marine Corps, Air Force, Coast Guard, and pilots of the allied nations spend close 
to a year of training in the T-34C Mentor, T-6B Texan II, or the TH-57C Bell Ranger.  Until the relatively 
recent Introductory Flight Screening (IFS), most students commenced flight training with little or no flight 
experience.  Even with the extra training, students are currently commencing with only 15 guaranteed flight 
hours (FH).  However, it should be noted that the 15 FHs guaranteed to most student aviators is hardly 
enough to provide sufficient adaptation to the flying environment to prevent air sickness.  

Research Population 

 The treatment statistics provided by the AMSO contain data provided by Student Military Aviators 
(SMAs) from 2003 to through 2010.  For ease of data analysis, the first full year of data (2003) was used as 
the starting year for data analysis. 

Research Model 

 As discussed previously, the primary aim of this Graduate Capstone Project was two-fold.  First, 
monthly data from the AS program were analyzed to determine whether or not there was a significant 
change in the number of students reporting AS symptoms.  Specifically, it had been previously suggested 
that students would be more likely to report AS during the summer months.  The second aim of the analysis 
was focused on asking the question of whether there might be a significant spike in students reporting AS 
symptoms during the January period.  Specifically, it was argued that students might be more likely to 
experience AS symptoms during the month of January due to a lack of recent flying experience.  In this 
case, a Chi-square test was conducted to determine if there was a statistically significant difference 
between January and all the other months.  A low Chi-square test would indicate that January, specifically 
the week following the holidays, was significant.  A p < 0.05 would indicate statistical significance. 

The AS/FH ratios were correlated against the average high temperature for Milton, FL to 
determine if a significant relationship existed between the two data fields.  A p < 0.05 would have indicated 
that there was a significant similarity between the two data series, thus indicating that AS is thermally 
sensitive.    

 An Exploratory Analysis on Predictive Factors for the Naval 
Airsickness Program 
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An Increase in Reported AS 

 A simple linear regression model was calculated to determine whether there was a significant 
increase in the number of reported AS SMAs from 2003 through 2010.  

        Table 1 

 

 

 

 

Note. The regression data suggests that the incidence of reporting air sickness increased about 2.511 
students per year. 

 As can be seen from Table 1, there was a significant increase in the number of reported AS SMAs 
from 2003 to 2010.   There were a number of potential explanations for this increase.  The foremost 
explanation is that since it’s beginning the AS program has become much more effective in raising 
awareness regarding the affects of AS on SMA flight training performance.  Therefore a  significant 
increase in AS over the reporting period is likely due to an increased willingness by students to report these 
symptoms. 

Chi-Square Test 

 The primary motivation behind the use of Chi Square analysis was to a) analyze whether or not 
there was a significant change in the number of students reporting AS symptoms throughout the calendar 
year, and b) ask the question of whether there might be a significant spike in students reporting AS 
symptoms during the January period.  Therefore, two separate Chi-square tests were conducted to 
determine if there was a difference across the Calendar year and wither there was a difference between 
January and the rest of the winter months.   

 As the data suggests in Table  2, there was a marginally significant difference across the Calendar 
months, χ(11)

2 = 17.5, p = .09.  In other words, the distribution of students reporting AS symptoms across 
the 12 months was not evenly distributed.  Indeed, a closer inspection of this data reveals that significantly 
more students reported AS symptoms in January and March than in the previous winter months.  

One argument that might be raised is the affect of recent flying experience and the impact it might 
have on desensitizing a student from AS symptoms.  Therefore, a second Chi-square analysis was 
performed that attempted to take into account the lack of recent flying experience.  To accomplish this, the 
6 AS SMAs that were referred the first week back after the winter break were removed from the data set.  
When this was done, January was no longer significantly different from the other Calendar months, χ(11)

2 = 
14.439, p > .05.   

 

                      Table 2 

 

 

 

 

 

 

 

Note. The data 
represents the first 
day which the SMA 
received formal 
counseling. 

y = mx + b 

m = 2.5119047619 

b = -5011.76190476 = Y-Intercept 

y = 2.5119047619x - 5011.76190476 
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    Table 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. The data presented was created by averaging the number of AS students introduced to the AMSO 
per month per average FH flown for that month.  For example, from 2003-2010 20 SMAs were introduced 
during the month of July, which averaged 5,975 FHs flown.  The 0.003347 AS/FH value indicates that on 
average there was an AS SMA referred for every 299 FH flown in July.  

 

    Table 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. The only difference between Figure 2 and Figure 3 is that the January Recency Effect has been 
removed (dropping the rate from 0.0045 to 0.0035). 
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Correlation Between AS/FH and Average High Temperature 

 A correlation between AS/FH (without the 6 January SMAs) and the average Pensacola 
temperature was conducted with a p = 0.983. 

RESEARCH DISCUSSION   

An Increase in Reported AS 

 The linear regression indicated that Airsickness Management Program (AMP) referrals increased 
from 2003 to 2010.  Although this could somehow be blamed on global warming or the evolution of the 
SMA, the reality was that personnel turnover was directly responsible for the increase.  In 2006, Tom Jones 
assumed the role of TW-5 AMSO.  The addition of an AMSO assistant allowed Mr. Jones (personal 
conversation, April 5, 2011) to focus more time and attention on the AMP. AMP awareness increased, as 
did AMP participation. 

 Inception dates alone did not account for variations in flight hours for each month flown.  For 
instance, 20 referrals in a month with 10,000 FH flown was obviously less significant than a month with 
5,000 FH flown.  When the introduction dates accounted for FH flown per month, comparable data was 
finally created (Table 2). 

Chi-Square Tests-Lost Adaptation 

 The month of January had an abnormal amount of AS SMAs referred to the AMP.  This was a 
direct result of the fact that during the winter weeks that included the holidays of Christmas, Chanukah and 
the New Year, TW-5 students were permitted an unusual amount of leave.  Instructors, as well, took time 
off to enjoy family time and a much needed break.  This is evident by the fact that December averaged 
18% less flight hours than the rest of the year.  This time away from the flying environment allowed for the 
AS adaptation to dwindle, possibly explaining the surge of January AS.  

 Further investigation revealed that 6 of the 27 AS January SMAs were introduced within the first 
week back (Table 3).  A second Chi-square test was conducted with the 6 first week AMP referrals 
removed from the month of January.  The higher p value revealed that the 6 first week of the year 
introductions were a statistically significant anomaly, which supporting references indicate is associated 
with adaptation degradation (Forbush, 2011; Jones, 2011; Reason, 1978; Reinhart, 1996). 

AS is Thermally Insensitive 

Turbulence 

 The Panhandle of Florida’s summer flying can be affected by two types of turbulence; thermal and 
convective.  Thermal turbulence is created by vertical air movements developed when cool air is heated by 
contact with a warm surface.  The strength of the thermal turbulence, and its resultant instability, depends 
on the extent to which the land below is uniform and the extent to which it has been heated by solar 
radiation (CNATRA, 2.9-5, 2003).   

                 Table 5 
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 The contrasts of the Florida landscape and extreme summer heat would lead to the notion that 
turbulence in summer months would be greater than in winter months.  In turbulence, the aviator 
experiences the instability and the resulting vestibular accelerations that trigger AS through vestibular-
ocular mismatch because the horizon looks relatively stable.  Convective weather compounds the problem; 
the strongest turbulence occurs in and around thunderstorms, which are very prevalent in the Southeastern 
United States  during the unstable summer months.  Logic would follow that AS, like thermal and 
convective turbulence, would also spike in the summer.    

Haze 

 During the summer months the sky of the TW-5 flying area is blanketed by a veil of murky haze 
that shrouds the horizon (Corfidi, 1996).  An SMA searching for a primary reference cue, either uses closer 
ground and sky cues that at best can cause a cognitive strain and at worst can cause spatial disorientation.  
Cognitive strain and Spatial Disorientation can lead to AS. 

Frequently one of the first symptoms of AS is perspiration. It is well documented (CATMAT, 2003; 
Davis et al., 2008; Forbush, 2011; Jones, 2011; Reason, 1978; Reinhart, 2011) that experiencing 
symptoms whose cause are not related to airsickness can instigate the onset of AS. Perspiration that is 
caused by an increase in temperature is difficult to differentiate from perspiration brought about by motion 
sickness. A student aviator, operating under a classically high stress level, would easily misinterpret heat-
based perspiration as a prodrome of AS. Believing that they were beginning to experience AS could then 
trigger the AS process resulting in a clear cut case of AS. 

 When the data fields of AS/FH and average Pensacola, FL temperatures were compared, a 
calculated p of 0.0983 indicated that, contrary to the before mentioned reasons, a significant correlation did 
not exist between AS and temperature.  Turbulence, haze, and temperature did not affect AS as much as 
individual susceptibility.    

CONCLUSION 

 After much analysis, a need was identified to have the data be independent of the many variables 
that could affect AS.  Ultimately, the only student data that was deemed relevant to AS was the 
introduction/inception date. The inception date represents that point at which TW-5, following the CNATRA 
Airsickness guidelines, determined that further flight evolutions for that particular student would result in 
incomplete events and lost time/money for the squadron.   Other data points like the length of time the 
students were in the program, the number of spins conducted, the subjective scale’s peak AS day, and the 
service make-up of the population, although interesting to the TW-5 Aeromedical team, did not prove or 
disprove the hypothesis.  The Chi-Square analysis proved that a Recency Effect applies to AS.  The AS 
thermal independence surprised both the TW-5 Aeromedical Team and the operators.     

 

 

RECOMMENDATIONS 

 Each SMA that commences primary flight training at NAS Milton, FL receives an hour and a half 
AS/Gravitational Induced Loss of Consciousness lecture.  Future classes will be informed about the AS 
Recency Effect so that they can best prepare themselves for their next flight.  Those SMAs that are AMP 
participants will be counseled on the effect of long absences from the flying program.  Pilots should pay 
particular attention to between stage periods where simulator requirements force long non-flying periods of 
over a week.  Furthermore, the students will be cautioned about the effect of enjoying a long, late 
December leave period.  Those affected SMAs will be advised to participate in a flying event to maintain 
their adaptation to the flying environment. 

 Operationally, Student Control officers will need to ensure that students enrolled in the Airsickness 
Rotational Trainer receive the priority that CNATRA guidelines direct; the most important being that AS 
students have priority.  Otherwise they are wasting AMSO training time and operational money by not 
consistently flying the AS SMAs. 

 Instructor pilots and SMAs alike need to be as vigilant during the winter months as during the 
summer months against AS as it is as likely to victimize a pilot in the summer as well as in the winter.  
Proper hydration, nutrition, sleep, academic preparation, avoidance of fatty or acidic foods, diaphragmic 
breathing, and leading head movements with the eye movements should continue to provide the best 
defense against AS. 
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 Human Performance and Stress During Water Survival and Human Performance and Stress During Water Survival and Human Performance and Stress During Water Survival and 
Egress TrainingEgress TrainingEgress Training   

 

CDR Mike “CHOW” Prevost 

Director, ASTC Miramar 
 Often the most difficult part of surviving an aircraft ditching or vehicle submersion is executing a 
proper egress.  Although the physical and cognitive requirements of executing basic egress procedures 
are simple, even in reduced visibility conditions, what makes egress difficult is stress.  Fear of drowning is 
a primal fear and elicits a large stress response.  This large stress response can result in the inability to 
complete simple tasks.   

 In a review of both military and civilian ditching, Brooks reports many instances of both crew and 
passengers having difficulty releasing simple restraint systems (1).  Many report that the restraint 
“malfunctioned” and did not open properly, despite the fact that there was nothing wrong with the 
restraints.  The stress response can be so profound that the act of operating a simple lever or twist and 
release restraint system can prove to be beyond the capability of a survivor.  The Naval Survival Training 
Institute conducts underwater egress training for over 15,000 students annually and one of the most 
common failure scenarios for students is the inability to find the restraint release (even though the 
restraint did not move upon submersion) and the inability to properly operate the release (even though 
students were given considerable practice with the release prior to dunker training) (2).  A review of 25 
years of Navy and Marine Corps helicopter ditching history reveals numerous cases of survivors who had 
difficulty dealing with relatively simple egress challenges (i.e., restraints, disconnecting communication 
cords, single point snag hazards, insulation blocking exits) (3).  It is important to emphasize that these 
difficulties had little to do with knowledge of procedures, but were entirely due to the effect of the stress 
response.    

 A recent Rand Corporation report on the impact of stress on military performance described 
several mechanisms that could explain the detrimental effect of stress on performance (4).  Some of the 
relevant findings were: 

1. Perceptual narrowing – Stress reduces the amount of perceptual information that an 
individual can process.  Because of this reduced capacity, individuals under high stress rely 
on far fewer perceptual cues, resulting in incomplete information and reduced performance.   

2. Cognitive processing – The ability to think clearly, solve problems, and interpret information 
can be severely impacted by stress.   

3. Task completion time – Stress can result in an increased time to complete tasks.  Even 
relatively simple tasks can take considerably longer under conditions of high stress. 

4. Dissociation -  Dissociation is a sense of being disconnected or detached from the situation 
or one’s body.  This is a common occurrence in some individuals under high stress and can 
severely hinder performance of simple tasks.   

 Research conducted by the Naval 
Aerospace Medical Research Laboratory, in 
conjunction with the Naval Survival Training 
Institute and the Institute for Human and 
Machine Cognition, focused specifically on 
stress and performance during underwater 
egress training.  Some of the important 
findings are summarized below (5). 

 Students who reported higher water 
comfort were more likely to pass a Navy 
Second Class Swim Qualification (Figure 1).  
The swim qualification consists of 25 yards 
each of side stroke, breast stroke, freestyle 
and back stroke, followed by two minutes 
each of treading water and survival floating.  
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 Students who failed the Navy Second Class Swim Qualification had lower scores on the 
Shallow Water Initial Memory Mechanical Exit Release (SWIMMER) trainer (Figure 2).  There was a 
significant relationship between basic swim skills and the ability to perform basic underwater problem 
solving.  The SWIMMER is a panel connected to a 12 foot bar.  The panel contains several exit 
release mechanisms as well as a window.  Students travel along the bar using hand over hand 
technique and operate all of the exit release mechanisms and then egress through the window.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Students who reported higher water comfort were more successful during underwater 
egress training and required fewer re-rides (remediation) (Figure 3.)  More water comfort was 
related to greater egress success.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 Cognitive testing of students showed that those who were less successful during underwater 
egress training (required remediation) showed higher levels of stress (both physiological measures 
and psychological measures) and displayed a reduced performance on tests of spatial ability, short 
term memory and complex figure tasks.  Spatial ability and figure tasks test the kind of ability that 
would be important during an underwater navigation task with reduced visibility, a common occurrence 
during ditching (3).  Short term memory is highly correlated with the ability to solve problems (4), again 
a common requirement during ditching (3).  
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 More water experience in childhood was associated with more water comfort and better 
performance on the Second Class Swim Qualification, the SWIMMER and during underwater egress training.  

 Taken together, the NAMRL data demonstrated a clear relationship between basic swim ability and 
stress during underwater egress training and a clear relationship between stress and performance during 
underwater egress training.  Better basic swim ability leads to less stress and better performance during 
underwater egress training.   

 The excellent Rand Corporation report on stress and military performance recommended the use of 
training to mitigate the impact of stress on performance (4).  The report defined a stressor as external stimuli 
that caused a physiological and/or physiological stress response.  A stressor is the stimuli; stress is the 
response.  In this context, Rand described two types of stress moderators: type 1 and type 2.  Type 1 
moderators reduce the magnitude of the stress response to a given stressor.  Type 2 moderators do not 
reduce the stress response, but attempt to preserve or improve performance, despite the stress response.  
Figure 4 illustrates the relationship between these moderators and performance.  

Figure 4: Stress Moderators 

 Training strategies to improve performance under stress can include both type 1 and type 2 
moderators.  Some moderators can be both type 1 and type 2.  The advantages and disadvantages of each 
type of moderator is discussed below.  

 In the context of underwater egress training, type 1 moderators include basic water comfort, basic 
swim skills, and basic underwater problem solving skills.  Data presented earlier clearly demonstrate the 
effectiveness of building these basic skills on performance during underwater egress training.  Better basic 
water skills reduce stress and therefore improve performance.  Training these type 1 moderators can be 
considered to be experiential learning.  This type of learning does not decay rapidly and is generally more 
applicable to a wider variety of scenarios.  In other words, reducing the stress response to in-water stressors 
with basic water survival skills training (swimming, water comfort, underwater problem solving) will lead to 
better performance across a wide range of egress scenarios.  Individuals who experience lower stress will be 
able to develop procedures and solve problems that they have never experienced in training because their 
ability to think clearly and solve problems has not been compromised by a large magnitude stress response.   
The unpredictable nature of underwater egress accidents necessitates a focus on type 1 moderator training.  
This type of training is likely to last much longer than simple rote memorization of procedures.  In fact, the 
NAMRL data suggests that the impact can last decades based on the relationship of early childhood swim 
experience and water survival performance (5).  

 Even a small amount of type 1 basic swim and water comfort training can have a considerable 
impact on underwater egress performance.  Until the late 1990s, the Naval Survival Training Institute 
provided underwater egress training to thousands of Marine ground troops annually.  The typical failure rate 
for the training was 30-40% (2).  In 1998, the 11th and 13th Marine Expeditionary Units (MEU) were the first to 
train with, and deploy with, the Helicopter Emergency Egress Device (HEED).  Due to the complexity of 
training with the HEED, the MEUs conducted approximately 2-3 hours of supplementary water survival 
training (basic swimming and water comfort training) prior to arriving for underwater egress and HEED 
training.  The result was a decrease in the failure rate to approximately 4%.  A small time investment resulted 
in a considerable improvement in performance.   
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 The Naval Survival Training Institute (NSTI) has been collecting data concerning swim skills via 
surveys and class completion reports since 1990 (6).  The data clearly indicates a relationship between basic 
swim skills and performance during egress training.  A summary of the relevant information from that data is 
below: 

1. Students who rate self as above average swimmers rated water comfort higher. 

2. Students who reported swimming deficiency were:  5 times more likely to fail initial swim screen 
and 2 times more likely to fail dunker training. 

3. 86% of students who failed dunker training had a swim deficiency. 

4. 65% of students believed that additional underwater drills/training would increase their comfort 
level during dunker training. 

 This experience has led  NSTI to develop a minimal set of skills and abilities that are deemed 
necessary in order to be considered a competent survival swimmer.  According to NSTI a survival swimmer is 
an individual who:   

1. is  comfortable in deep water to the degree that allows him/her to rationally think and perform the 
skills required to survive (i.e. suppress fear and prevent panic while opening a hatch, pulling life 
preserver toggle, releasing restraints, etc.),  

2. has developed breath control to prevent aspiration of water and exhaustion,  

3. has developed the ability to maintain the body in the best position to conserve energy,  

4. has developed the requisite mechanics and coordination of arms and legs to efficiently support the 
head above the water, and propel the body along the surface, and  

5. has confidence in their ability to perform required survival skills under adverse situations (i.e. has 
belief that they have a high degree of control over unforeseen situations that may occur as a result 
of accidental water entry.   

 NSTI’s experience in conducting remedial water survival training indicates that most individuals who 
have passed basic recruit training swim standards (both Navy and USMC) can reach an adequate level of 
basic swim skill and water comfort with 2-4 hours of training (2).  A small percentage of individuals 
(approximately 3-5%) will take longer due to previous traumatic water experiences, fear of the water, or very 
little swim experience.   

 Type 2 moderator training includes the over learning of vehicle or aircraft specific egress procedures 
(i.e., how to operate CH-53E exit mechanisms).  The advantage of type 2 moderator training is that it can 
help to preserve performance, even in the face of a large stress response.  The reason that type 2 moderator 
training works is because stress is less likely to degrade performance of skills that are practiced over and 
over to the point of over learning.  Type 2 moderators should be included as part of an effective training 
program.  However, the overreliance on type 2 moderators has several disadvantages.  Type 2 moderators 
are very specific.  They do not transfer well to a variety of different egress scenarios (i.e., learning CH-53E 
window release mechanisms will be useless in a V-22).  Type 2 moderators are useful only to the extent that 
they closely mimic or train the specific scenario to be encountered by the survivor.  The weakness in this 
strategy is that underwater egress situations are very unpredictable.  Passengers, cargo and airframe 
distortion present an endless variety of challenges that a survivor must overcome.  It would be impossible to 
train specific procedures for every conceivable scenario.  Over learning very specific procedures will be less 
useful under these types of circumstances, which are common (3).  Also, NSTI’s experience has shown that 
over learning basic skills (i.e., operation of a simple restraint system) may not be enough to overcome the 
negative effects of stress on performance as some individuals still fail to perform well trained, simple tasks.  
In addition, this type of rote memorization, even if accompanied by execution of the procedures, decays 
rapidly if not exercised regularly.  This type of exercise might be possible under some circumstances (i.e., 
flight crews who fly a single type of aircraft) but not possible in others (i.e., USMC ground troops who fly in a 
variety of aircraft and have infrequent access to these aircraft).  As a result, for non-aircrew personnel, type 2 
moderator training is best employed as “just in time” training due to the rapid decay of such knowledge.  An 
example of “just in time” training would be a preflight egress brief given by to passengers by aircrew 
personnel.  For personnel who are able to exercise specific procedures frequently (i.e., aircrew or vehicle 
operators), type 2 moderator training should be employed frequently (i.e., egress drills), but not at the 
expense of type 1 moderator training due to the unpredictable nature of underwater egress as discussed 
previously.  Survivors must be prepared for the unpredictable nature of egress through type 1 moderator 
training as well.  
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 In conclusion, due to the high stress associated with an underwater egress event, training must be 
structured to overcome the effects of stress by employing both type 1 and type 2 stress moderator training.  
For ground troops flying on military aircraft, the focus should be on type 1 stress moderator due to their slow 
decay rate, broad applicability, effectiveness, and large return on investment.  Type 2 moderator training (i.e., 
specific exit mechanism training) should be provided primarily as “just in time” training.  For vehicle operators 
and aircrews that can frequently practice type 2 moderator training in the vehicle/aircraft, type 2 moderator 
training should be employed frequently.  However, it is also important to provide type 1 moderator training to 
these personnel due to the unpredictable nature of underwater egress situations.  
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O-5 Promotions 
Mike Kavanaugh 

O-3 Promotions 
Logan Scheeler 
Miles Erwin 

 AdvancementsAdvancementsAdvancements   

 AwardsAwardsAwards   

Naval Air Warfare Center - Aircraft Division Commander’s Award 
     CDR Paul Hauerstein, LCDR Chris Cooper 

 SnapshotsSnapshotsSnapshots   

NSTI HQ sends bundles of 
holiday spirit from the Death 
Star. 

Seasons greetings from IVAN 
and his inmate intern LT Erwin. 
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LT Quebedeaux representing 
Physiologists abroad during the 
Marine Corps Marathon Forward at 
Camp Leatherneck. 

VEGAS standing 
proud next to his 
first confirmed kill.   

The SUSNAP 
President would like 
to extend warm 
holiday greetings to 
children every-
where. 

Q Finished 54th out of 386 participants with a 
time of 3:52:40.  Nice Job.   

Note:  High-speed spandex may improve 
times by as much as 30 minutes. 


