I3206
DISCUSS ITEMS
DPs (SID/ODP/vector/diverse), turbulence, windshear, and icing.
DPs (SID/ODP/Vector/Diverse)

AIM 5-2-8 Instrument Departure Procedures

ODP

Provide obstruction clearance via the least onerous route from terminal area to the appropriate en route structure

May be flown without ATC clearance unless an alternate departure procedure (radar or SID has been specifically assigned by ATC)

Graphic ODPs will have “(OBSTACLE)” appear in the title of the procedure

SID

Provide obstruction clearance and a transition from the terminal area to the appropriate en route structure

Primarily designed to reduce pilot/controller workload 

Requires ATC clearance prior to flying a SID

Strongly encourage during night, IMC, or MVMC

Diverse Departure

Aircraft crosses DER at 35 feet, climb to 400 feet prior to making any turn, climbs at minimum of 200’/NM, until aircraft can achieve 1000’ of required obstacle clearance within a 25 NM radius (Mountainous: 2000’ within a 46 NM radius).

NOTE

Beyond these assessment areas (25/46NM), a significantly higher obstacle may exist that requires a different altitude/rate of climb to provide clearance.

Visual Climb over Airport (VCOA) 

An option for departing aircraft to climb in conditions VMC or better to an altitude, at which point they will proceed with the instrument portion of their flight

Departure option when obstacles farther than 3 SM from airport require a CG of more than 200’/NM

Required to notify ATC prior to departure when intending to execute VCOA

Procedures for VCOA are published in the Trouble T’s section of TPPs/approach plates

VFR departure

Aircraft can always depart VFR and pick up an IFR clearance in the air via an FSS or ATC (workload permitting)

This relieves ATC of a lot of traffic separation duties and places them on the pilot

Risks:

IFR pickup delayed due to radio congestion

Aircraft Emergency or Lost Comms prior to IFR pickup

IMC conditions prior to IFR pickup

Development Process

When an airport has an instrument approach, the need for a DP is assessed. If an aircraft can turn in any direction without obstacle interference, then that runway passes what is called a “diverse departure assessment” and no ODP will be published. A SID may be published if needed for ATC purposes

If an obstacle does interfere with the 40:1 obstacle identification surface, then the procedure designer may take one of several courses:

a) Publish a higher than normal climb gradient

b) Establish a higher than normal climb gradient with an alternative that increases takeoff minima to allow the pilot to VISUALLY remain clear of obstacles

c) Design and publish a specific departure route

d) A combination of all of the above

Assessment Criteria

The FAA assumes aircraft cross the DER at 35’ (USN assumes 0’ at DER), climb to 400’ AGL before making an initial turn, maintain a climb gradient of 200’/NM (except when required to level off for a crossing restriction) until the minimum IFR altitude

Minimum IFR altitude is the MEA/MOCA for a particular route; if not on a route, 1000’ above the highest obstacle within 4NM of course to be flown (2000’ in mountainous areas)

Diverse Vector Area

At times, it may be necessary to route aircraft below MVA for efficient flow of traffic.

ATC will utilize vectors through a slice of airspace that meets the criteria for a diverse departure.

This type of Departure procedure still meets TERPs criteria for diverse departures, obstacles, and terrain avoidance.

The existence of a DVA will be noted in the takeoff minimums and obstacle departure procedures section.

Minimum vectoring altitude (MVA) – altitude that provides controllers with obstruction clearance around a given area

Diverse vector area (DVA) – May be established below the MVA or Minimum IFR altitude (MIA) in a radar environment at the request of ATC. 

Turbulence
Type: Thermal, Mechanical, Shear, Aerodynamic
Thermal: When the surface is sufficiently warm, vertical currents of air form. As an aircraft flies through these, the occupants will experience turbulent conditions.

Mechanical: This is caused by interference of surface features on the horizontal flow of air. This could include mountains, Tall buildings, Trees, etc. The amount of turbulence depends on speed of wind, the size of the obstruction, the shape of obstruction and atmospheric conditions. An aircraft will experience turbulence as it flies over and behind this object.

Shear: When the direction or speed of wind changes dramatically within a short horizontal or vertical distance, an aircraft will experience turbulence when it flies through this boundary.

Aerodynamic: Turbulence caused by an aircraft as it flies through the air (Wake turbulence). If another aircraft were to fly behind this, it would experience turbulence.

Intensity: Light Moderate, Severe, Extreme

	Intensity
	Aircraft Reaction
	Reaction Inside Aircraft
	Reporting Term-Definition

	Light 
	Turbulence that momentarily causes slight erratic changes in ;altitude and/or attitude (pitch, roll, yaw). Report as Light Turbulence
or
Turbulence that causes slight, rapid and somewhat rhythmic bumpiness without appreciable changes in altitude
or attitude. Report as Light Chop.
	Occupants may feel a slight strain against seat belts or shoulder straps. Unsecured objects may be displaced slightly. Food service may
be conducted and little or no difficulty is encountered in walking.
	Occasional – Less than 1/3 of the time.

Intermittent – 1/3 to 2/3.

Continuous – More than 2/3.

	Moderate 
	Turbulence that is similar to Light Turbulence but of greater intensity. Changes in altitude and/or attitude occur but the aircraft remains in positive control at all times. It usually causes variations
in indicated airspeed. Report as Moderate Turbulence; 1
or
Turbulence that is similar to Light Chop but of greater intensity. It causes rapid bumps or jolts without appreciable changes in aircraft altitude or attitude. Report as Moderate Chop.1

	Occupants feel definite strains against seat belts or shoulder straps. Unsecured
objects are dislodged. Food service and walking are difficult.
	NOTE
1. Pilots should report location(s),
time (UTC), intensity, whether in or near clouds, altitude, type of aircraft and, when applicable, duration of turbulence.

2. Duration may be based on time
between two locations or over a single location. All locations should be readily identifiable.

	Severe 
	Turbulence that causes large, abrupt
changes in altitude and/or attitude. It usually causes large variations in indicated airspeed. Aircraft may be
momentarily out of control. Report as Severe Turbulence. 1
	Occupants are forced violently against seat belts or shoulder straps.
Unsecured objects are tossed about. Food Service and walking are impossible.
	EXAMPLES:
a. Over Omaha.
1232Z, Moderate Turbulence, in cloud, Flight Level 310, B707.

	Extreme 
	Turbulence in which the aircraft is
violently tossed about and is practically impossible to control. It may cause structural damage. Report as Extreme Turbulence. 1
	
	b. From 50 miles south of
Albuquerque to 30 miles north of Phoenix, 1210Z to 1250Z, occasional Moderate Chop, Flight Level 330, DC8.


	1.High level turbulence (normally above 15,000 feet ASL) not associated with cumuliform cloudiness, including thunderstorms, should be reported as CAT (clear air turbulence) preceded by the appropriate intensity, or light or moderate chop.


Windshear
AIM 7-1-23 Windshear PIREPs

Pilots are urged to promptly volunteer reports to controllers of any windshear encounter

State loss or gain of airspeed and the altitude at which it was encountered. 

Avoid use of phrase “negative windshear” due to ambiguity – “airspeed/altitude lost windshear” v “no windshear”

AIM Glossary: Windshear

A change in wind speed and/or wind direction in a short distance resulting in a tearing or shearing effect. It can exist in a horizontal or vertical direction and occasionally in both.

NATOPS 16.3 LOW-ALTITUDE WINDSHEAR

A windshear is defined as any rapid change in wind direction and/or speed that results in an airspeed change of 10 knots or more and/or a vertical speed change greater than 500 fpm. Windshear at low altitudes is a potential hazard to the T-44C during takeoff, landing, and all low-altitude operations. The principal causes of low-altitude windshear are convective activity, frontal systems, lake and sea breezes, and large temperature inversions. Most windshear incidents recorded have been associated with convective thunderstorms that have produced microbursts. These microbursts are extremely concentrated downdrafts that when impacting the ground cause large headwind-tailwind differentials. A windshear is an extremely dynamic event that if severe and encountered at a low altitude makes aircraft recovery extremely difficult if not impossible. Windshears have been recorded that exceed the performance capability of the T-44C in all configurations.

If low-altitude windshear cannot be circumnavigated and is anticipated on approach, consideration should be given to maintaining airspeed 5 to 10 knots higher than normal approach speeds. If executing a nonprecision approach, descending rapidly to the minimum descent altitude should be avoided in favor of a 3° glideslope. A stabilized approach should be established no lower than 1,000 feet AGL. If low altitude windshear is anticipated for takeoff, consideration should be given to delaying the takeoff until the windshear has ended. Other precautions for takeoff include using the longest runway available and increasing rotation speed. If a windshear is encountered in flight, the following procedures are recommended (asterisked (*) items denote memory items):

*1. Power — Maximum Allowable.

*2. Attitude — Set and Hold Approximately 15° Noseup.

*3. Gear — UP.

*4. Flaps — Maintain Current Setting.

WARNING

• If stall warning is encountered during windshear recovery, aft yoke pressure should be relaxed only slightly to lessen angle of attack and allow the aircraft to exit stall.

• It is imperative that the pilot fly a constant nose-high attitude with maximum allowable power set. The pilot should disregard airspeed. When any type of windshear is encountered, it shall be reported to the controller immediately.
Icing

Types: Rime, Clear

Intensity: Trace, Light, Moderate, Severe
Use anti-ice features to prevent icing.

Use de-ice features as required to break accumulated ice.

Ice accumulates faster on the horizontal stab than on the wing.
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