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8.1.3. Methods for the determination of aerodrome operating minima 

8.1.3.1. Concept of minima

The term minima refers to the aerodrome weather conditions and defines the minimum visibility (horizontal and vertical) prescribed for taking off from, or landing a civil aircraft to this particular aerodrome. 

Different concepts of minima:

· Aircraft capability given in the Aircraft Flight Manual defines the lowest minima for which the aircraft has been certified.

· Aerodrome operating minima noted on the aerodrome chart, established in accordance with the national authorities of the aerodrome.

· Operator’s minima approved by the national authority of the operator. They are the lowest minima that the operator is allowed to use on a specified aerodrome. They cannot be lower than the aircraft capability and the minima published on the aerodrome chart except when specifically approved by the national authority of the aerodrome.

These operator's minima are also called "aerodrome operating minima" by the operator (but with a different meaning than in the previous case). 

· Crew minima are the minima that the crew is authorised to operate. They are based upon the qualification of the flight crewmembers.

8.1.3.2. AERODROME operating minima (JAR-OPS 1.225)
As a general rule the aerodrome operating minima are the minima indicated on the instrument departure and approach charts established by the state in which the aerodrome is located. 

However, at the Commander's discretion, if other factors indicate that the operation cannot be conducted with the required standard of safety the selected minima can be higher than the allowed operating minima. NOTAM may affect minima.

For operational further information refer to chapter 8.4 - All Weather Operations.

Take-off operating minima (JAR-OPS 1.360 / 1.430)
Before commencing a take-off, the Commander must satisfy himself that:

· The visibility or RVR is equal or better than the take-off visibility or RVR limits.

· The weather conditions (ceiling and visibility) at the departure airport are equal or better than the applicable minima for landing (approach) at that airport or at a usable take-off alternate as defined in planning minima (refer to 8.1.2.2).

When no reported meteorological visibility or RVR is available, the Commander may determine that sufficient visual reference exists to permit a safe takeoff.

When the reported meteorological visibility is below that required for take-off and RVR not reported, a take-off may only be commenced if the Commander can determine that the actual visibility along the take off runway is equal or better than the required minimum.

For all Airbus aircraft, performance is such that in the event of a power loss at any point during take-off, the aircraft can either stop or continue to a height of 1500 feet above the aerodrome while clearing all obstacles by the required margins. 

Therefore the take-off minima must be expressed as RVR/visibility values and may not be less than those given in Table 1, below:

Table 1 - RVR/Visibility for take-off

Facilities
RVR / Visibility  (3)

Nil (day only)
500 m

Runway edge lighting and/or centreline marking
250/300 m  (1) (2)

Runway edge and centreline lighting
200/250 m  (1)

Runway edge, centreline lighting and multiple RVR information
150/200 m  (1) (4)

(1)
The higher values apply to Category D aircraft. (See 8.1.3.4 below)

(2)
For night operations, at least runway edge and runway end lights are required.

(3)
The reported RVR/Visibility representative of the initial part of the take-off run may be replaced by pilot assessment.

(4)
The required RVR value must be achieved for all of the relevant RVR reporting points except as stated in (3), above.

8.1.3.3. Aeroplane categories – All Weather Operations 
   (JAR-OPS 1.430)
8.1.3.3.1. Classification of aeroplanes

For approach, aircraft are classified in categories: A, B, C, D, and E.

The criteria taken into consideration for the classification of aeroplanes by categories is the indicated airspeed at threshold (VAT) in landing configuration at the maximum certified landing weight.
VAT  = 1.3 VS or VAT  = 1.23 VS1G (fly-by-wire aircraft).

The aeroplane categories corresponding to VAT values are in the table 2 below:

Table 2: Aircraft category (multi-engine)

Aeroplane Category
VAT
Airbus models

A
VAT < 91 kt


B
91 kt ( VAT <121 kt


C
121 kt ( VAT <141 kt
All Airbus aircraft except

D
141 kt ( VAT <166 kt
Some A321 models (*), 

A340-500, A340-600

E
166 kt ( VAT < 211 kt


(*) 
Basic A321 aircraft is Category C with a MLW of 75.5 t and Category D with a MLW of 77.8 t.

A321 with modification 26401 (Lift Improvement Program) is Category C for both MLW. 

8.1.3.3.2. Permanent change of category (maximum landing mass)

· An operator may impose a permanent, lower, landing mass, and use this mass for determining the VAT if approved by the Authority.

· The category defined for a given aeroplane shall be a permanent value and thus independent of the changing conditions of day-to-day operations.

Approach operating minima

8.1.3.3.3. Commencement and continuation of an approach (JAR-OPS 1.405)
Refer to 8.3.1.7.
8.1.3.3.4. Non-precision approaches (JAR-OPS 1.430)
8.1.3.3.4.1. System minima

The system minima (weather conditions function of the approach aid) for "Non Precision Approach" shall not be lower than the Minimum Descent Height (MDH) value given in table 3 below:

Table 3 - System minima for non-precision approach aids

Facility (approach aid)
lowest MDH (ft)

ILS with no glide path (LLZ)
250

SRA (terminating at 1/2 NM.)
250

SRA (terminating at 1 NM.)
300

SRA (terminating at 2 NM.)
350

VOR
300

VOR/DME
250

NDB
300

VDF (QDM and QGH)
300

8.1.3.3.4.2. Minimum Descent Height (MDH)

Non-precision approach procedures are based on the use of ILS without glide slope (LLZ only), VOR, VOR/DME, NDB, NDB/DME, SRA, VDF, RNAV or GPS. The MDH on a non-precision approach shall not be less than the highest of:

· the Obstacle Clearance Height (OCH) for the category of aircraft; 

·  
the system minimum, as contained in table 3, or

·  
any State minima if applicable.

8.1.3.3.4.3. Visual Reference

A pilot may not continue an approach below Minimum Descent Height (MDH) unless at least one of the following visual references for the intended runway is distinctly visible to, and identifiable by the pilot:

· elements of the approach light system;

· the threshold, or its markings, lights or identification lights;

· the visual glide slope indicator(s);

· the touchdown zone, zone markings or zone lights;

· the runway edge lights; or

· other visual references accepted by the Authority.

8.1.3.3.4.4. Required Runway Visual Range 

The minimum RVR for a non-precision approach depends on the MDH and on the approach lighting and runway lighting/marking available as shown in tables 4a, 4b, 4c and 4d inclusive, below. 

For night operations at least runway edge, threshold and runway end lights must be illuminated.

Table 4a - Non precision approach minima – Full facilities

(See Notes (1)(5)(6) and (7))

MDH (ft)
RVR (m) / Aircraft Category


A
B
C
D

250-299
800
800
800
1200

300-449
900
1000
1000
1400

450-649
1000
1200
1200
1600

650 and above
1200
1400
1400
1800

Table 4b - Non precision approach minima - Intermediate facilities

(See Notes (2)(5)(6) and (7))

MDH (ft)
RVR (m) / Aircraft Category


A
B
C
D

250-299
1000
1100
1200
1400

300-449
1200
1300
1400
1600

450-649
1400
1500
1600
1800

650 and above
1500
1500
1800
2000


Table 4c - Non precision approach minima – Basic facilities

(See Notes (3)(5) (6) and (7))

MDH (ft)
RVR (m) / Aircraft Category


A
B
C
D

250-299
1200
1300
1400
1600

300-449
1300
1400
1600
1800

450-649
1500
1500
1800
2000

650 and above
1500
1500
2000
2000

Table 4d - Non precision approach minima – Nil approach light facilities

(See Notes (4) (5) (6) and (7))

MDH (ft)
RVR (m) / Aircraft Category


A
B
C
D

250-299
1500
1500
1600
1800

300-449
1500
1500
1800
2000

450-649
1500
1500
2000
2000

650 and above
1500
1500
2000
2000

Notes:

(1)
Full facilities comprise runway markings, 720 metres or more of high or medium intensity (HI/MI) approach lights, runway edge lights, threshold and end lights. Lights must be on.

(2)
Intermediate facilities comprise runway markings, 420-719 metres of HI/MI approach lights, runway edge, threshold and end lights. Lights must be on.

(3)
Basic facilities comprise runway markings, less than 420 metres of HI/MI approach lights, runway edge, threshold and end lights. Lights must be on.

(4)
Nil approach light facilities comprise runway markings, runway edge, threshold and end lights or no lights at all.

(5)
The Tables are only applicable to conventional approaches with a slope not exceeding 4°. Steeper approach angles will normally require that the visual approach slope guidance (e.g. PAPI) is visible from the MDH.

(6)
The RVR values in the above tables are either reported RVR, or met visibility converted to RVR as in table 5 below.

(7)
The MDH mentioned in tables 4a, 4b, 4c and 4d refers to the initial calculation of MDH. When selecting the associated RVR there is no need to take account of a rounding up to the nearest ten feet, which may be done for operational purposes, e.g. conversion to MDA.

Table 5 - Converting reported visibility to RVR

Lighting element in operation
RVR = Reported Meteorological visibility multiplied by


Day
Night

HI approach and runway lighting
1.5
2.0

Any type of lighting installation other than above
1.0
1.5

No lighting
1.0
Not applicable

Table 5 may not be used for calculating take-off minima or Cat II/III minima nor when a reported RVR is available.

Note:  
If the RVR is reported as being above the maximum value assessed by the aerodrome operator, e.g. “RVR more than 1 500 metres”, it is not considered to be a reported RVR in this context and the Conversion Table may be used.
8.1.3.3.5. Precision approach CAT I (JAR-OPS 1.430)
8.1.3.3.5.1. Category I

A Category I operation is a precision instrument approach and landing using ILS, MLS or PAR with:

·  
a runway visual range (RVR) not less than 550 metres, and

·  
a decision height (DH) not lower than 200 feet. 

The DH shall be not less than the highest of:

·  
the OCH for the category of aircraft;

·  
the minimum DH in the Aircraft Flight Manual (AFM), if stated;

·  
the minimum height to which the precision approach aid can be used without the required visual reference;

·  
200 feet; or

·  
any State minima if applicable.

8.1.3.3.5.2. Visual Reference

No pilot may continue a precision approach Cat I below the DH unless at least one of the following visual references for the intended runway is distinctly visible to, and identifiable by the pilot:

· elements of the approach lighting system;

· the threshold, or its markings, lights or identification lights;

· the visual glide slope indicator(s);

· the touchdown zone, zone markings or zone lights; or

· the runway edge lights.

8.1.3.3.5.3. Runway Visual Range

The minimum RVR is governed by the DH and the approach lighting and runway lighting/marking available as shown in Table 6 below. 

For night operations at least runway edge, threshold and runway end lights must be illuminated.

Table 6 - RVR for Category 1 approach versus facilities and DH

Decision

Height
(7)
Facilities/RVR (5)


Full

(1)(6)
Intermediate (2)(6)
Basic
(3)(6)
Nil

(4)(6)

200 ft
550 m
700 m
800 m
1000 m

201-250 ft
600 m
700 m
800 m
1000 m

251-300 ft
650 m
800 m
900 m
1200 m

301 ft and above
800 m
900 m
1000 m
1200 m

(1)
Full facilities comprise runway markings, 720 metres of HI/MI approach lights, runway edge lights, threshold and end lights. Lights must be on.

(2)
Intermediate facilities comprise runway markings. 420-719 metres of HI/MI approach lights, runway edge, threshold and end lights. Lights must be on.

(3)
Basic facilities comprise runway markings, less than 420 metres of HI/MI approach lights, runway edge, threshold and end lights. Lights must be on.

(4)
Nil approach light facilities comprise runway markings, runway edge, threshold and end lights or no lights at all.

(5)
The RVR values are either as reported, or met visibility converted as in table 5, above.

(6)
The above figures are only applicable to conventional approaches with a slope not exceeding 4°.

(7)
The DH mentioned in the table 6 refers to the initial calculation of DH; when selecting the associated RVR it is not necessary to take account of ‘rounding up’ to the nearest ten feet which may be done for operational purposes, (e.g. conversion to Decision Altitude - DA).

8.1.3.3.6. Precision approach Cat II (JAR-OPS 1.430)
8.1.3.3.6.1. Category II

A category II operation is a precision instrument approach and landing using ILS or MLS with:

· a RVR of not less than 300 m, and

· a Decision Height below 200 ft and not lower than 100 ft

The DH shall be not lower than:

· the minimum DH specified in the AFM,

· the minimum height to which the precision approach aid can be used without the required visual reference

· the OCH/OCL for the category of the aircraft

· the DH to which the flight crew is authorised to operate

· 100 ft

8.1.3.3.6.2. Visual reference

No pilot may continue a precision approach Cat II below the DH unless following visual references is attained and can be maintained.

The visual reference must contain:

· a segment of at least 3 consecutive lights being:

.
the centre light of the approach lights, or

.
touchdown zone lights, or

.
runway centre line lights, or

.
runway edge lights, or

.
a combination of these

· and a lateral element of the ground pattern:

.
an approach lighting crossbar, or

.
the landing threshold, or a barrette of the touchdown zone lighting

8.1.3.3.6.3. Runway Visual Range

The minimum RVR is governed by the DH and the approach lighting and runway lighting/marking available as shown in table 7.

Table 7 - RVR for Category 2 approach versus DH

Decision Height
Auto-coupled to below DH (1)


RVR

aircraft category A,B,C
RVR

aircraft category D

100 - 200 ft
300 m
300(2)/350 m

121 - 140 ft
400 m
400 m

141 ft and above

450 m
450 m

(1) "auto-coupled to below DH" means continued use of the automatic flight control system down to a height which is not greater than 80% of applicable DH (through minimum engagement height for automatic flight control system, DH to be applied may be affected).

(2)
300 m may be used for a category D aircraft conducting an autoland.

8.1.3.3.7. Precision approach Cat III (JAR-OPS 1.430)
8.1.3.3.7.1. Category III

A category III operation is a precision instrument approach and landing using ILS or MLS. Category III is subdivided in category III A and in category III B.

· Category IIIA approach is a precision instrument approach and landing with:

· a Decision Height lower than 100 ft (30 m) and

· a Runway Visual Range not less than 700 ft (200 m)

· Category IIIB approach is a precision instrument approach and landing with:

· a Decision Height lower than 50 ft (15 m) or no Decision Height ; and

· a Runway Visual Range less than 700 ft (200 m) but not less than 250 ft (75 m)

For operations in which a DH is used, the DH must not be lower than:

· the minimum decision height specified in the AFM,

· the minimum height to which the precision approach aid can be used without the required visual reference,

· the decision height to which the flight crew is authorised to operate.

Operations with no DH may only be conducted if:

· operation with no decision height is authorised in the AFM,

· approach aid and airport facilities can support operations with no DH

· the operator has an approval for Cat III operation with no DH.

8.1.3.3.7.2. Visual references

For Cat III A operations, and for Cat IIB operations with fail-passive flight control systems, a pilot may not continue an approach below DH unless a visual reference containing at least 3 consecutive lights being:

· the centreline of the approach lights, or

· the touchdown zone lights, or

· the runway centre line lights, or

· the runway edge lights, or

· a combination of these is attained and can be maintained.

For Cat III B operations with fail-operational flight control systems using a DH a pilot may not continue an approach bellow the DH unless a visual reference containing at least one centreline light is attained and can be maintained.

For Cat III operations with no DH there is no requirement for visual contact with the runway prior to touchdown. The permitted RVR is dependent on the level of aeroplane equipment.

A CAT III runway may be assumed to support operations with no Decision Height unless specifically restricted as published in the AIP or NOTAM

Runway Visual Range 

Table 8 – RVR for Cat III approach versus DH and roll-out control/guidance system 

Approach category
Decision Height (ft)

(3)
Roll-out control/guidance system
RVR (m)

IIIA
Less than 100 ft
Not required
200 m (1)

IIIB
Less than 100 ft
Fail-passive
150 m (1) (2)

IIIB
Less than 50 ft
Fail-passive
125 m

IIIB
Less than 50 ft or no DH
Fail-operational
75 m

(1) Crew actions in case of autopilot failure at or below decision height in fail-passive Category III operations: 

For operations to actual RVR values less than 300m, a go-around is assumed in the event of an autopilot failure at or below DH.

This means that a go-around is the normal action. However the wording recognises that there may be circumstances where the safest action is to continue the landing. Such circumstances include the height at which the failure occurs, the actual visual references, and other malfunctions. This would typically apply to the late stages of the flare.

In conclusion it is forbidden to continue the approach and complete the landing when the Commander or the pilot to whom the conduct of the flight has been delegated, determines that this is the safest course of action.

(2) For aeroplanes certificated  in accordance with JAR-AWO or equivalent

(3) Flight control system redundancy is determined under JAR-AWO by the minimum  certificated decision height

8.1.3.3.8. Visual manoeuvring (Circling) (JAR-OPS 1.430)
Visual manoeuvring (circling) is the term used to describe the visual phase of an instrument approach required to position an aircraft for landing on a runway which is not suitably located for a straight-in approach. 

The minimum MDH and visibility which are required for visual manoeuvring are as given in Table 9 below.

Table 9 - Visibility and MDH for visual manoeuvring

Aircraft category
A
B
C
D

MDH
400 ft
500 ft
600 ft
700 ft

Minimum meteorological visibility
1500 m
1600 m
2400 m
3600 m

8.1.3.3.9. Visual approach

For a visual approach a RVR of less than 800 m shall not be used.

8.1.3.3.10. Effect of failed or downgraded ground equipment

These instructions are intended for pre-flight and pre-approach. It is not expected however that the Commander would consult such instructions after passing the outer marker or equivalent position. If ground aids failure is announced on final approach, the approach could be continued at the Commander's discretion. If, however, failures are announced before final, their effect on the approach should be considered as described in table 10, and the approach may have to be stopped to allow review.

· Conditions applicable to the table 10

· Multiple failures of runway lights other than indicated in table 10 are not acceptable

· Deficiencies of approach and runway lights are treated separately

· Category II or III operations - A combination of deficiencies in runway lights and RVR assessment equipment is not allowed.

· Failures other than ILS affect RVR only and not DH.

· "No DH" operations - An operator should ensure that, for aircraft authorised to conduct "no DH" operations with the lowest RVR limitations, the following applies in addition to the content of the table 10.

· RVR: At least one RVR value must be available at the airport

· Runway lights:


. No runway edge lights, or no centre lights - Day only min RVR 200 m

. No TDZ lights - No restrictions

. No standby power to runway lights - day only RVR 200 m


Table 10 - Failed or downgraded equipment - effect on landing minima

PRIVATE 
Failed or downgraded equipment
Effect on landing minima


CAT IIB
CAT IIIA
CAT II
CAT I 
Non precision

ILS standby transmitter
Not allowed

No effect



Outer Marker
No effect if replaced by published equivalent position



Not applicable

Middle Marker
No effect



No effect unless used as MAPT

Touch down zone RVR assessment system
May be temporarily replaced with midpoint RVR if approved by the state of the airport. RVR may be reported by human observation


No effect


Midpoint or Stopend RVR
No effect





Anemometer for runway in use
No effect if other ground source available





Celiometer
No effect





Approach lights
Not allowed for operations with 

DH > 50 ft

Not allowed
Minima as for basic facilities


Approach lights except the last 210 m
No effect

Not allowed
Minima as basic facilities


Approach lights except the last 420 m
No effect


Minima as for intermediate facilities


Standby power for approach lights
No effect

RVR as for CAT I basic facilities

No effect

Whole runway light system
Not allowed


Minima as for basic facilities - day only


Edge lights
Day only





Centreline lights
RVR 300 m day only

Day: RVR 300m

Night: RVR 550m
No effect


Centreline lights spacing increased to 30 m
RVR 150 m
No effect




Touch down zone lights
Day: RVR 200m

Night: RVR 300m
Day: RVR 300 m

Night: RVR 550 m

No effect


Standby power for runway lights
Not allowed


No effect


Taxiway light system
No effect - except delays due to reduced movement rate
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