
Low Flying and Aerodynamics 

What the?

They said there d be no maths!



Low Flying



Introduction

ÅDefinition of low flying

ÅWhen may/can you fly low?

ÅKey operations at low altitude

ÅHazards to low flying

ÅMitigations to the hazards of low flying



Scope

ÅRules and regulations on low flying

ÅTypes of operational profiles

ÅHazards

ïPerformance of man and machine

ïMan made hazards

ïNatural hazards

ÅMitigations



References

ÅUS Army TC 1-201 Tactical Flt Proc
ÅADF DFS Publications 
ïOps in Tropical Mountainous Areas
ïFocus on HF in Aviation
ïWirestrike

ÅFlying in the wire environment
ÅATSB Wirestrike report
ÅMountain flying
ÅVarious ESAA member sites
ÅCASA documents and regulations



Rules and Regs

ÅDefinition - Terrain Flight: Low Level, 
Contour, NOE

ÅCASA regs, what do they say?

ïLowest altitude permissible
Å1000  AHO over built up areas

Å500  AHO within 600m (FW) or 300m (RW)

ÅAOC may permit low flying for the conduct 
of operations IAW that AOC



Rules and Regs

ÅAOC may permit low flying for the conduct 

of operations IAW that AOC

ïWhat type of operations does your AOC allow?

ïWhat does that mean to how you do your 

operations?



When can you fly low?

ÅFlight below 500  may be conducted outside 

the AOC operations when:
ïForced to due to stress of weather (incl smoke).

ïIn the event of an emergency.

ÅSAR, EMS, Life threatening events incl AFF

ïWhen conducting an approach/take off or go-round.



Key operations

ÅLaw enforcement (ALE)

ÅEmergency Operations (HEMS/SAR)

ÅMilitary

ÅAirwork

ïAgricultural / Aquaculture

ïSurvey (Geological / Infrastructure survey)

ïFilm, TV and News Gathering (ENG)

ïDisaster Relief (Fire/Flood/Other)



Hazards to Low Flying

ÅScope

ïPerformance limitations of the human

ïPerformance limitations of the aircraft

ïMan-made hazards

ïNatural hazards



Hazards to Low Flying

ÅPerformance Limitations of the Human

ïPhysical limitations 
ÅVision

ÅFatigue

ÅTemperature

ÅMotion Sickness of passengers

ÅBody shape

ïPsychological limitations
ÅMission induced pressures

ÅEgo or personal pressures

ÅUntrained or inexperienced crew



Hazards to Low Flying

ÅPerformance limitations of the human
ïVision
ÅDifferent levels of visual acuity

ÅObscurations
ïWindscreen

ïAirframe

ïParticulates (smoke, moisture, dust, pollution, spray)

ÅObstacles
ïTerrain navigation more difficult



Hazards to Low Flying

ÅLimitations to aircraft performance
ïAirframe obscurations/sitting position

ïPerformance of acft and different types

ïExternal loads

ïRadio equipment

ïNavigation equipment

ïIncrease in maintenance liability due to 
particles



Hazards to Low Flying

ÅLimitations to aircraft performance

ïAirframe obscurations/sitting position

ÅEach aircraft different. Large/IFR vs Small/VFR.

ÅEach person s body size is different therefore 

cockpit obscurations are different.

ÅDon t assume your visibility/sitting position will be 

the same.



Some different aircraft cockpits



Some different aircraft cockpits



Some different aircraft cockpits



Increase your visibility

ÅRemove doors where possible.

ïGreater visibility of the fire

ïGreater visibility of the airspace and aircraft

ïIncreases ability to make clearances during 
take of and landings.

ÅMake sure:

ïYour harness is secure and cannot come 
undone.

ïYour cockpit is prepared.



Hazards to Low Flying

ÅAircraft commanders and Mission Commanders and 
Mission Crew need to know the limitations to aircraft 
performance
ïHigh Density Altitude

ïAvoid area on Height / Velocity graphs

ïHovering In Ground Effect vs Out of Ground Effect (HIGE vs 
HOGE)

ïPower Available graphs

ïOEI Performance

ïLoss of Tail Rotor Effectiveness

ïBut first  Lift
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Lift

ÅLift depends on pressure differentials.

ÅAir will act like a fluid consider

Pressure 

8 kPa
Pressure 

4 kPa
Pressure 6 kPa



Lift

ÅWhat causes lift? Any ideas?

ÅAir particles don t have to stay 

together!



Lift

ÅStreamlines 
show particles 
curving ergo 
centripetal 
force must be 
caused by 
pressure 
variations



Density Altitude

ÅIn order for a wing/blade to create lift, it 

needs air molecules to pass over its 

surface.

ÅThe more air molecules, the better the lift.

ÅThere are fewer air molecules in hot air, at 

altitude and or when the air is humid. 

(Hot, High, Humid)

ÅThis is known as a High Density Altitude.



Refresher for aircrew

ÅWhat is the formula used to calculate 

pressure altitude?

ï  pressure x +/- 30

ïEg QNH is 1020 = 7 x -30 = -210 ft

ÅWhat is the formula used to calculate 

density altitude?

ï  temp x +/- 120



Density Altitude

ÅAircraft performance deteriorates with hot 

conditions.

ÅHere s an example

ÅDon t anticipate the change during the day 

and look what happens    
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