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WHAT YOU 

NEED TO KNOW

BEFORE THE 

LIVE STARTS

We will have 30 minutes at the end for questions.

The connection may vary, as we are live. If the 
presenter's connection goes down, the producer will 

make the inclusion again, stay connected. There 
may be a “delay” and you just have to wait.

If your connection goes down, we recommend 
you log in again.

During the presentation, please keep your microfone 
muted and your camera off.

Please use the chat box to send your questions.
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OBJECTIVE

Provide information on landing performance and procedural aspects. This webinar is focused 

on Phenom 100/300, Legacy 450/500, and Praetor 500/600. Two-hour duration.

• Content (1h30min)

• Questions (up to 30 minutes)

LANDING PERFORMANCE AND OPERATIONAL 
BEST PRACTICES SEMINAR
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INTRODUCTION AND
MOTIVATION
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There is a general industry concern with safe

landing, which resulted on the Global Action

Plan for the Prevention of Runway

Excursions (GAPPRE).

FOREWORD

LANDING PERFORMANCE 

AND OPERATIONAL BEST 

PRACTICES SEMINAR
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A COMPLEX TASK

RUNWAY EXCURSION PREVENTION

Safe landings and runway excursion prevention depend on a joint and coordinated

effort of all the aviation players. The effects of the risk factors are highly cumulative:

• Runway condition maintenance and reporting – Airports, ATC

• Aircraft performance and operations – Manufactorer, Operator, Training Providers

• Adherence to policies for safe descent and approach planning - Operator

• Well defined stabilised approach criteria and adherence - Manufactorer, Operator

• Safe landing and go-around practices - Operator, Training Providers
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LANDING PERFORMANCE AND OPERATIONAL BEST 
PRACTICES SEMINAR

In this seminar, we will aim at the following prevention actions:

• Build understanding on runway condition report standards and

recommendations.

• Reinforce recommended landing techniques.

• Reinforce the understanding of aircraft performance numbers.

a) For landing dispatch

b) For reassessment of landing distance inflight (at time-of-arrival)
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FIELD LENGTH – CERTIFICATION AND DISPATCH CONSIDERATIONS

Certified Landing Distances

• Defined by regulation as basis for dispatch.

• The horizontal distance necessary to land and come to a complete stop from a point 50

feet above the landing surface must be determined, for standard temperatures at each

weight and altitude within the operational limits established for landing.

• So, the distance is determined for the landing configuration for each:

- Weight

- Altitude

- ISA conditions
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DRY RUNWAY LANDING DISTANCE

Demonstrated during certification flight tests

• Threshold crossing

- At 50 ft

- At VREF

- With 3° glide angle

• Touchdown

- Minimal flare

• Ground roll

- Maximum brake application after gear touchdown
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UNFACTORED LANDING DISTANCE (DRY)

50 ft

V = VREF

V = 0

Air Distance Ground roll

Unfactored Landing Distance

Maximum
Braking

Threshold Touchdown Full Stop



T
h

is
 in

fo
rm

a
ti

o
n

 is
 p

ro
p

e
rt

y
 o

f 
E

m
b

ra
e

r 
a

n
d

 c
a

n
n

o
t 

b
e

 u
se

d
 o

r 
re

p
ro

d
u

ce
d

 w
it

h
o

u
t 

w
ri

tt
e

n
 p

e
rm

is
si

o
n

.

FIELD LENGTH – CERTIFICATION AND DISPATCH CONSIDERATIONS

PHENOM 100 EXAMPLE
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FIELD LENGTH – CERTIFICATION AND DISPATCH CONSIDERATIONS

PRAETOR 600 EXAMPLE
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FIELD LENGTH – CERTIFICATION AND DISPATCH CONSIDERATIONS

Example – Phenom 100 ANAC/FAA

Weight = 4000 kg (8818 lb)

Altitude = 2000 ft

Calm wind

ULD = 842 m (2763 ft)

What if we have?

• Slope = -1% ?

• 5 KIAS OVSP ?

• OAT = 30 deg ?

ULD = 1046 m (3432 ft) (24% distance increase, OPERA run)



Before We Proceed

Landing Distance
Test Methods

50 

feet

• Classic

• Parametric

Classic

• Allows more flare.

• The classical method considers a data interpolation

of about 6 flight test points.

• More conservative.

Parametric

• Less flare.

• The parametric method considers a data

interpolation of more than 40 flight test points.

• Less conservative.
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DRY FACTORED LANDING DISTANCE
PHENOM 100/300 – AFM EASA, POH, QRH

Dry RunwayDry Runway

50 ft

V = VREF

V = 0

Unfactored Landing Distance

Dry Factored Distance = FACTOR x Unfactored Landing Distance

FACTOR = 1.67 (ANAC, FAA)
What about EASA, what is the FACTOR?
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DRY FACTORED LANDING DISTANCE
PHENOM 100/300 – EASA

Dry RunwayDry Runway

ULD DRY = dry landing distance (classic method)

FACTORED DRY = 1.67 * dry landing distance (parametric method)

FACTOR = FACTORED DRY / ULD DRY 

FACTOR = VARIABLE (EASA)
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DRY FACTORED LANDING DISTANCE
LEGACY 450/500 AND PRAETORS – AFM EASA, QRH EASA, AOM EASA

Dry RunwayDry Runway

Dry Factored Distance = FACTOR x Unfactored Landing Distance

The FACTOR is variable
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WET LANDING DISTANCE
PHENOM 100/300 - AFM EASA, QRH, POH

WET landing distances are obtained as below:

• ULD WET is obtained through a mathematical calculation (no test flights, like all OEMs)

• FACTORED WET = 1.15 * FACTORED DRY
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WET LANDING DISTANCE
LEGACY 450/500 AND PRAETORS – AOM EASA (FACTORED ONLY), AOM

ANAC/FAA (UNFACTORED ONLY)

WET landing distances are obtained as below:

• ULD WET is obtained through a mathematical calculation (no test flights, like all OEMs)

• FACTORED WET = 1.15 * FACTORED DRY
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FACTORED LANDING DISTANCES – QRH
EXAMPLE - PHENOM 100 ANAC/FAA

Weight = 4000 kg (8818 lb)

Sea Level

Calm wind

ULD DRY = 808 m (2651 ft)

FACTORED DRY = 1346 m (4416 ft)

ULD WET = 1049 m (3442 ft)

WET FACTORED = 1548 m (5079 ft)

FACTORED DRY / ULD DRY = 1346/808 = 1.67

WET FACTORED / FACTORED DRY = 1548/1346 = 1.15
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DRY AND WET LANDING DISTANCES
PHENOM 100/300 - MANUALS SUMMARY

• ULD DRY is obtained from test flights (AFM, QRH, and POH).

• FACTORED DRY = FACTOR * ULD DRY (AFM EASA, QRH, and POH).

• ULD WET is obtained through a mathematical approach (no test flights, AFM EASA, QRH and 
POH).

• FACTORED WET = FACTORED DRY * 1.15 (AFM EASA, QRH, and POH).

FACTOR = 1.67 (ANAC, FAA)
FACTOR = VARIABLE (EASA)
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DRY AND WET LANDING DISTANCES
LEGACY 450/500 AND PRAETORS - MANUALS SUMMARY

• ULD DRY is obtained from test flights (AFM ANAC/EASA, QRH, and AOM).

• FACTORED DRY = FACTOR * ULD DRY (AFM EASA, QRH EASA, and AOM EASA).

• ULD WET is obtained through a mathematical approach (no test flights, AOM ANAC/FAA).

• FACTORED WET = FACTORED DRY * 1.15 (AOM EASA).

FACTOR = VARIABLE
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CONTAMINATED RUNWAY LANDING DISTANCE

Available for specific contaminant types and depths

EASA AMC 25.1592

• Runway friction consideration as described in AMC

• Airborne distance 7 s

• 7% VREF bleed until touchdown

• Hydroplaning, spray impingement drag and landing 

gear displacement drag considered
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50 ft

V = VREF

V = 0

7s Air Distance Ground roll

“Unfactored ”Contaminated Landing Distance

V = 0.93VREF

Maximum
Braking

Threshold Touchdown Full Stop

Contaminated Runway 
Landing Distance for 

each contaminant type 
and depth.

CONTAMINATED RUNWAY LANDING DISTANCE 
PHENOM 100/300 (AFM EASA, POH, AND QRH)
LEGACY 450/500 AND PRAETOR (OPERA)

Contaminated Landing Distance = 1.15 * 
“Unfactored ”Contaminated Landing Distance
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CONTAMINATED LANDING DISTANCE – QRH
EXAMPLE - PHENOM 100 FAA

The QRH Contaminated Landing 
Distance is the greatest among:

• Standing water

• Slush

• Compacted Snow

• Dry Snow

• Wet Snow

• Depth = 3, 6, and 9 mm
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DRY, WET, AND CONTAMINATED LANDING DISTANCES - OPERA

The ULD DRY, FACTORED DRY, ULD WET, FACTORED WET, and CONTAMINATED DISTANCE are
all available on the OPERA (Optimized Performance Analyzer) Software.
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EFFECTS OF TECHNIQUE VARIATIONS ON THE LANDING DISTANCE

Threshold Crossing with Vref + 5kt

Landing distance = 2969 ft (904m)

Touch down

50 feet

Actual landing distance = 3248 ft (990m)

Distance increased from reference: 9.4 %

Actual stopExpected stop

279 ft (85m)
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EFFECTS OF TECHNIQUE VARIATIONS ON THE LANDING DISTANCE

5 kts of Tailwind

Landing distance = 2969 ft (904m)

Touch down

50 feet

Actual landing distance = 3222 ft (982m)

Distance increased from reference: 8.5 %

Actual stopExpected stop

253 ft (77m)
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EFFECTS OF TECHNIQUE VARIATIONS ON THE LANDING DISTANCE

3-second Touchdown Delay

Landing distance = 2969 ft (904m)

Touch down

50 feet

Actual landing distance = 3501 ft (1066m)

Distance increased from reference: 17.9 %

Actual stopExpected stop

532 ft (162m)
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EFFECTS OF TECHNIQUE VARIATIONS ON THE LANDING DISTANCE

3-second Touchdown Delay, Vref + 5kts, and 5kts of Tailwind

Landing distance = 2969 ft (904m)

Touch down

50 feet

Actual landing distance = 4045 ft (1232m)

Distance increased from reference: 36.2 %

Actual stopExpected stop

1076 ft (328m)
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ASSESSMENT OF LANDING DISTANCE AT TIME OF ARRIVAL

Dispatch Distance Review

• Defined by regulation as basis for dispatch.

• Distance for an expected condition at arrival.

• Applicable factors determined according to the type of operation (Operational 

Regulations).

What about the distance required for the Actual Landing?

• Are there regulations for it?

• What are the recommendations?
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ASSESSMENT OF LANDING DISTANCE AT TIME OF ARRIVAL

What about the distance required for the Actual Landing?

Are there regulations for it?

• It depends on the Local Airworthiness Authority. There is no FAA or ANAC regulation about

Assessment of Landing Distance at Time of Arrival.

• For EASA operators there are requirements of “Assessment of Landing Distance at Time of

Arrival”.

- CAT.OP.MPA.303

- NCC.OP.225
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ASSESSMENT OF LANDING DISTANCE AT TIME OF ARRIVAL

Are there recommendations for landing distance at time of arrival?

Yes! From some airworthiness authorities and aviation institutions:

• FAA SAFO 19001 - Landing Performance Assessments at Time of Arrival

• FAA AC 91-79 - Mitigating the Risks of a Runway Overrun Upon Landing

• FAA AC 25-32 - Landing Performance Data for Time-of-Arrival Landing Performance

Assessments

NOTE: Embraer LDTA data is based on the AC 25-32 calculation method.
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ASSESSMENT OF LANDING DISTANCE AT TIME OF ARRIVAL

What is common among all these requirements and recommendations?

• The reassessment of landing distance with the actual conditions at time of arrival.

• The use if a new calculation module (operational) different from the dispatch one.

• The use of Safety Margins.
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ASSESSMENT OF LANDING DISTANCE AT TIME OF ARRIVAL

FAA SAFO 19001 – Landing Performance Assessment at Time of Arrival
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ASSESSMENT OF LANDING DISTANCE AT TIME OF ARRIVAL

FAA SAFO 19001 – Landing Performance Assessment at Time of Arrival

• Info is provided to assist operators to ensure sufficient landing distance exist to safely make

a full stop landing.

• Background. FAA actions after a Boeing 737-700 overrun at Chicago Midway Airport in

December 2005.
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ASSESSMENT OF LANDING DISTANCE AT TIME OF ARRIVAL

FAA SAFO 19001 – Landing Performance Assessment at Time of Arrival

• Applicability: this SAFO is applicable to part 91 airplane operators.

• The SAFO defines the Landing Distance at Time of Arrival (LDTA).
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ASSESSMENT OF LANDING DISTANCE AT TIME OF ARRIVAL

LDTA – DEFINITION

• More accurate assessment of actual landing distance at time of arrival,

considering factors that cannot be accurately predicted at time of preflight, such

as runway contaminants, winds, speed additives, and touchdown points.

• Considers possible variations on landing techniques, typical of operational

landings.

• The LDTA is different from the certified dispatch distances.
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.GP (L450/500, Praetors)

QRH (Phenoms)

POH (Phenoms)

OPERA

TOLD

AFM

Dispatch Module LDTA Module≠
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ASSESSMENT OF LANDING DISTANCE AT TIME OF ARRIVAL

FAA SAFO 19001 – Landing Performance Assessment at Time of Arrival

DEFINITIONS

• Pilot Braking Action Report (PIREP): reflects the brake contribution to the airplane’s

deceleration. A PIREP Braking Action Report reflects the pilot’s impression of the available

wheel braking. The report may be based on directional control feedback.

• Runway Condition Code (RWYCC): relates the runway condition description with the

PIREP.

• Runway Condition Description Matrix (RCAM): correlates the runway surface condition,

RWYCC, PIREP, and Deceleration or Directional Control Observation. See AC 91-79 –

“Mitigating the Risks of a Runway Overrun Upon Landing”.
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ASSESSMENT OF LANDING DISTANCE AT TIME OF ARRIVAL

FAA AC 91-79
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FAA AC 91-79
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ASSESSMENT OF LANDING DISTANCE AT TIME OF ARRIVAL

FAA SAFO 19001 – Landing Performance Assessment at Time of Arrival

LDTA DATA EXAMPLE

Suppose we have a wet runway or a PIREP GOOD at time of arrival, then we use the data below:
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ASSESSMENT OF LANDING DISTANCE AT TIME OF ARRIVAL

FAA SAFO 19001 – Landing Performance Assessment at Time of Arrival

The 15% margin

Once the actual landing distance is determined at the time of arrival, an additional safety margin
of at least 15 percent should be added to actual landing distance.
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ASSESSMENT OF LANDING DISTANCE AT TIME OF ARRIVAL

EXAMPLE – Legacy 450

After top of descent (TOD) and before commencement of approach procedures, the crew received information of PIREP GOOD.

Perform the assessment of landing distance at time of arrival, knowing that:

• Flap FULL

• No ice accretion

• Autobrake OFF

• LDW = 13000 kg (28660 lbs)

• ALT = 1000 ft

• TEMP = 10 deg above ISA

• CALM WIND

• -1% SLOPE

• NO OVSP
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ASSESSMENT OF LANDING DISTANCE AT TIME OF ARRIVAL

LDTA = 1036(ref) – 68(weight) + 30(alt) + 62(temp) - 29(wind) + 177(slope) + 0(ovsp) – 80(rev)

LDTA = 1128 m (3701 ft)

LDTA*1.15 = 1.15 * 1128 = 1297 m (4256 ft)

LDTA*1.15 = 1297 m (4256 ft)

EXAMPLE

• PIREP GOOD

• Flap FULL

• No ice accretion

• Autobrake OFF

• LDW = 13000 kg (28660 lbs)

• ALT = 1000 ft

• TEMP = 10 deg above ISA

• 5 kt headwind

• -1% SLOPE

• NO OVSP
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LDTA – PART CAT
LEGACY 450/500 AND PRAETORS

• It is necessary to use the LDTA calculation module. It is not the same as the OPERA’s
calculation module.

• Distances already available in GP-8090 OPERATIONAL LANDING.

See CAT.OP.MPA.303 (a)
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LDTA – PART CAT
PHENOMS

• Operators with no OPLD data can use the dispatch information for the inflight assessment.

• The LDTA data will be available soon in the QRH and POH.

See CAT.OP.MPA.303 (b)
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LDTA – PART NCC

LEGACY 450/500 AND PRAETORS

• Distances already available in GP-8090 OPERATIONAL LANDING.

PHENOMS

• Operators with no OPLD data can use the performance calculated at time of dispatch.

• The LDTA data will be available soon in the QRH and POH.

See AMC1 NCC.OP.225 (e)
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CLIMB - CERTIFICATION AND DISPATCH CONSIDERATIONS

50 ft

Approach ClimbApproach Climb

Landing ClimbLanding Climb

VREF
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CLIMB - CERTIFICATION AND DISPATCH CONSIDERATIONS

PHENOMS, L450/500, AND PRAETORS

Approach Climb Flaps: 1 or 2

Landing Flaps: 3 or Full

Configuration Minimum 
GradientsGear Flaps Thrust

Approach 

Climb
Up Approach  Climb Position

OEI

GA thrust on remaining engine
2.1 %

Landing 

Climb
Down Landing Position GA thrust on all engines 3.2 %
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LANDING PERFORMANCE SOFTWARE

FIRST PRINCIPLES

• Uses the certified calculation module

• Specific analysis which results in optimum performance

• OPERA

SECOND PRINCIPLES

• Uses approved performance databases

• More conservative performance values

• Some third-party providers’ software
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SUMMARY

FACTORED DRY

ULD WET

ULD DRY Basic Certified Distance for Landing DispatchBasic Certified Distance for Landing Dispatch

Equals ULD multiplied by 1.67 or other FACTOREquals ULD multiplied by 1.67 or other FACTOR

Obtained through a mathematical calculationObtained through a mathematical calculation

FACTORED WET FACTORED DRY * 1.15FACTORED DRY * 1.15

CONTAMINATED RUNWAY DISTANCE For each contaminant depth and typeFor each contaminant depth and type

REASSESSMENT AT TIME OF ARRIVAL
Recommended procedure to prevent runway excursion. EASA 

requirement.
Recommended procedure to prevent runway excursion. EASA 

requirement.

LDTA Actual landing distance at time of arrivalActual landing distance at time of arrival

REASSESSMENT OF LDTA (ACCEPTABLE METHODS) 
1.15*LDTA, reassessed dispatch distance, or landing distance 

determined at the time of dispatch, as applicable
1.15*LDTA, reassessed dispatch distance, or landing distance 

determined at the time of dispatch, as applicable

Climb Performance Limits Minimum required climb capability for dispatchMinimum required climb capability for dispatch

Landing Performance Software
First Principles (OPERA). Second Principles (some third-party

software)
First Principles (OPERA). Second Principles (some third-party

software)
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