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6. Clear Air Turbulence (CAT) - The term "clear air turbulence", or CAT, is used to denote the uneven airflow, which can buffet an aircraft in a cloudless sky. Most often associated with the jet stream, CAT is not just restricted to cloud-free air. CAT is more rhythmic in nature than near-surface mechanical turbulence, or the connective turbulence associated with cumulonimbus clouds occurring around Keflavik during the winter months. CAT is usually found above 15,000 ft (4.6 km) and is associated with marked speed changes, vertically and/or horizontally. While not restricted to the jet stream, the most pronounced CAT is usually induced by the jet stream.

Figure IV-11
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Jet streams can occur over Iceland in any season, but reach their greatest strength and frequency from October through April, the most likely period for CAT. While a jet stream may descend below 20,000 ft (6 km) at Keflavik during the winter, their mean altitude is near the 300 millibar level or 30,000 ft (9 km).  Jet streams over the United States usually have a west to east orientation, but may be oriented from any direction over Iceland, with the most common being southwest to northeast during the winter storm season.  An east to west jet extending from the U.K. to Iceland, while uncommon, occurs 2-3 times a year. Figure IV-11 is a typical cross section of a jet stream in the vicinity of Iceland.  Reports indicate that the maximum occurrence of the most intense clear air turbulence is on the cold-air side (left for the diagram) and below the jet core level.

Since, the jet stream is often found either over or in the vicinity of Iceland, CAT is often experienced in this part of the world.  The general conditions for forecasting moderate to severe CAT in the vicinity of Iceland are:



a. The jet near Iceland is stronger than 130 knots (67 m/s) or the jet changes direction or curves sharply.



b. When winds aloft are 60 kts (31 m/s) or greater, the horizontal shear is 25 kts per 90 nautical miles (13 m/s per  165 km) and the vertical shear is 6 to 10 kts per 1000 ft (3 to 5 m/s per 300m), expect moderate turbulence. If the vertical shear exceeds 15 kts per 1000 ft (8 m/s per 300 m), severe turbulence is likely.



c. Winds across the tropopause temperature inversion can cause significant vertical shear.  To assist in determining wind shear at the tropopause (usually at the level of maximum winds) the coded group 4VbVbVaVa is posted on the Keflavik Skew-T diagram where:




(1) VbVb is the vector difference between the maximum wind and the wind 1 km below its level.




(2) VaVa is the vector difference between the maximum wind and the wind 1 km above its level.



Divide both VbVb and VaVa by 3 to obtain wind shear per 1000 ft (300 m).  If shear is greater than or equal to 10 kts (5 m/s) forecast moderate turbulence.  If greater than or equal to 15 kts (8 m/s), forecast severe turbulence.

Figure IV-12
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Other wind flow patterns, which can produce CAT, are shown in figures IV-12 and IV-13.  A sharp trough, especially one moving at greater than 20 knots (10 meters/second), can have CAT in or near the base of the trough.  The turbulence is attributed to the rapid shift of wind direction at the trough’s base, as opposed to the speed of the actual wind flow. Likewise, CAT can occur at the top of a sharp ridge due to the shearing effects in the large curvature within the airflow.

CAT can also occur in the circulation around a closed low height center aloft, particularly if the flow is merging or splitting (Figure IV-13).  The Icelandic Meteorological Office in Reykjavik (not the U.S. Navy weather detachment at Keflavik) is responsible for issuing all SIGMETS for the Flight Information Region (FIR) surrounding Iceland.

Figure IV-13
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CAT can extend to very high altitudes and may be associated with other wind flow patterns. Aircraft flying at or above 30,000 ft (9 km) can encounter CAT associated with vertical wind shear at the tropopause (the boundary between the troposphere or lowest level of the atmosphere and the stratosphere).  Temperatures decrease with height in the troposphere and are relatively constant in the tropopause. Winds usually increase with height, reaching a maximum at the base of the tropopause, and then decreasing with height in the stratosphere.  Thus, at the tropopause (30,000- 35,000 ft (9-11 km) for Keflavik) there can be a very rapid decrease of wind with height (vertical wind shear). 
7.  Low Level Wind Shear - Conditions that can produce wind shear hazardous to aircraft operations include:


a. Frontal Boundaries (most common). Changes in wind direction and speed across fronts create shear. Shear associated with approaching warm fronts or occlusions is potentially the most dangerous type of low level wind shear and can occur up to six hours prior to frontal passage.


b. Low Level Jet. An indication is a wind speed profile of 0 to 8 kts (4 m/s) at the surface, increasing to 25 to 40 kts (13-20 m/s) or more at 650-1000 ft (200-300 m), then decreasing to 15 to 30 kts (8-15 m/s) at the gradient wind level of 2000 ft (610 m).


c. Mountain Waves. Mountain waves can be produced by winds perpendicular to mountaintops at 25 kts (13 m/s) or greater and increasing with height. Temperature inversions in the Keflavik sounding indicate the level of turbulence associated with these mountain waves.


d. Gusty Surface Wind.  Sudden, brief increases in wind speed (common in all months) cause low level wind shear. 


e. Low Level Inversion. Light surface wind and a strong gradient wind at 2000 ft (600 m) may cause low level wind shear. This frequently occurs during the summer months.


8. Wind Shear Rules of Thumb. The following rules were developed by the British Meteorological Office and adapted for the Keflavik area.  Expect low-level wind shear in the following situations:



Rule 1: With sustained surface winds of 30 knots (15 m/s) or greater.



Rule 2: With sustained surface winds of 10 kts (5 m/s) or greater and when the difference between the gradient wind (the gradient level is 2000 ft (600 m)) and 2 times the surface wind speed is 20 kts (10 m/s) or greater.



Rule 3: With sustained surface winds less than 10 knots (5 m/s) and the absolute value of the vector difference between the gradient wind and the surface wind is 35 knots (18 m/s) or greater.



Rule 4: When a front is approaching at a speed of 20 knots (10 m/s) or more.



Rule 5: When sustained surface wind is less than 10 kts (5 m/s), the absolute value of the vector difference between the gradient and surface wind is 30 kts (15 m/s) or greater and an inversion is present below 2000 ft (600 m).



Rule 6: When a significant low level jet (below 2000 ft o r 600 m) is suspected or reported.


9. High Surface Winds. High surface winds affect aircraft operations when the crosswind component exceeds each aircraft’s established limits.  


Table IV-14

Cross Wind Conversion Chart 




10. Cross Wind Keflavik’s average wind speed throughout the year is 15 knots (8m/s), consequently a strong cross wind can present a significant factor in take-off and landings. Cross winds become even more critical when braking action on the runway is less than optimum. Use table IV-2 as a quick and easy way to determine the crosswind component based on the angle of wind to the runway. 

H. THUNDERSTORMS
Thunderstorms are rare at Keflavik, averaging fewer than 3 per year, and occur most frequently in winter. They are usually moderate to strong in intensity, of short duration and embedded in occlusions.  They can also occur in extremely unstable conditions found after a deep low pressure system passes over Iceland.  Towering cumulus (TCU) and cumulonimbus (CB) clouds, which do not produce lightning, are frequently observed after passage of a low in the Denmark Strait.  These cloud types often affect flight operations, causing moderate to severe icing and turbulence. The large percentage of Keflavik’s winter snowfall results from these types of clouds.

I. TORNADOES/WATERSPOUTS
Tornadoes have never been observed in Iceland. However, several waterspouts have been observed in Faxafloi Bay north of Keflavik.  Unlike tornadoes, the wind speeds associated with waterspouts rarely exceed 70 knots. 

J. VOLCANOES IN ICELAND

Figure IV-15

Location of the Major Faults in Iceland
[image: image4.png]66°N





There are a large number of volcanoes (150-200) located in Iceland, of which approximately 20% are active. Situated at the northernmost point of the Mid-Atlantic ridge, Iceland has been slowly growing and expanding for approximately 70,000,000 years. Many of the volcanoes that cover Iceland can lay dormant for hundreds of years and become active and dangerous with no warning. This was the case in 1973 on the island of Heimaey, whose volcano Helgafell was considered extinct.  Although no one was killed, a third of the town was destroyed and the eruption lasted for nearly a year. Figure IV-14 illustrates the locations of major spreading zones and areas of seismic activity.  Figure I-2 shows the locations of Iceland’s major volcanoes and fissure swarms.
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Typically Iceland’s eruptions are not catastrophic, however Iceland’s volcanoes can produce eruptions of considerable magnitude.  Many of these eruptions have resulted in widespread destruction and catastrophic starvation of both livestock and people.  Oræfajökull, the highest peak in Iceland, is also the biggest volcano on the Island and considered Europe’s third tallest volcano.  The eruption of 1362 is considered one of the biggest explosive eruptions known to have occurred in historical times.  It was so powerful that had the ash not been blown out to sea, estimations are that a uniform layer of ash 4 inches (10 cm) thick would have covered Iceland. Oræfajökull erupted again in 1728, but not with as much force. Still, it was reported that tephra and volcanic bombs fell for three days, darkening the sky.

Hekla, one of Iceland’s more active volcanoes, has erupted throughout recorded history, and at times with considerable force. In September 1845, Hekla erupted with substantial ash and tephra-fall. The eruption column was reported to reach heights between 15,000 and 20,000 ft (6-9 km).  On February 13, 1693, Hekla erupted with such force that the tephra-fall was estimated to cover about 22,000 sq. km of land. Hekla last erupted in 2000. Figure IV-15 illustrates several of major historical ash falls from Mt. Hekla.

Figure IV-17

1996 Vatnajökull Sub-Glacial Eruption DMSP Visual 96100312Z
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Catastrophic floods, or Jokulhlaups, are another hazard triggered by sub-glacial volcanic eruptions. The sub-glacial eruption of Vatnajökull in October 1996, produced one of the largest Jokulhlaups in Iceland’s recent history. Although these floods are not a direct threat to aviation, they pose a potential increase in watch tempo as various NATO assets may be employed to aid in relief efforts. Additionally, once the volcano breaks through the surface of the glacier, the volatility of the eruption is enhanced by the presence of water and ice. At times during the 1996 eruption, the ash cloud reached a height of 25,000 feet (7.6 km).

Figure IV-18

1996 Vatnajökull Sub-Glacial Eruption DMSP Visual 96100309Z
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While there are many hazards associated with volcanoes (Figure IV-18), NAS Keflavik has historically been affected only by volcanic ash, which can impede aircraft operations and inflict structural loading damage to buildings. However, it’s important for the forecaster to be aware of the various volcano hazards which exist in the event of air and ground operations near an active volcano. Additionally, there are many dormant volcanoes located on the Reykjanes Peninsula. As with the example of the island of Heimaey, volcanoes thought to be dormant or even extinct can become active with little or no warning. Having a solid background on how volcanoes form and behave will give the forecaster a much- needed edge during a crisis or natural disaster.

Figure IV-20

Effects of Volcanic Ash on a Jet Engine
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Iceland typically experiences an eruption every 5 or 6 years, so it is important for the forecaster to understand the crippling effects volcanic ash has on aircraft. As figure IV-19 shows, ash comes in contact with the compressor blades, erodes them and reduces engine efficiency.  Additionally, the high operating temperatures of a jet engine can cause the ash to melt and coat the turbine blades. The windshield of an aircraft can be pitted, resulting in loss of visibility. Ash can also damage propeller aircraft by eroding the leading edge of the propeller blades.  Finally, electronic equipment and electrical/mechanical systems can be degraded if ash penetrates the aircraft. The Volcanic Ash Advisory Center, located in London, issues all advisories and warnings concerning volcanic eruptions in Iceland. Figure IV-20 gives a list of indications an aircraft has inadvertently entered volcanic ash and figure IV-21 lists generally recommended pilot actions.

Figure IV-22
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K.  USE OF NUMERICAL GUIDANCE
Numerical products from Fleet Numerical Meteorology and Oceanography Center Monterey and the UK Met Office in Bracknell, England are the primary numerical models used at NLMOD Keflavik.  Utilizing the Navy Oceanographic and Data Distribution System (NODDS) software, the Joint METOC Viewer (JMV) software or the Internet, a full range of FLENUMMETOCCEN (FNMOC) numerical products are available to the forecaster.  Bracknell products include synoptic surface analyses and prognoses.

FNMOC products offer a good overall view of the synoptic situation for the area surrounding Iceland. Naval Operational Global Analysis and Prediction System (NOGAPS) 4.0 is the main model output. The model has a Horizontal Resolution of 0.50 degrees and a Vertical Resolution for 30 levels from the surface to 1mb. Although NOGAPS’ prognosis for large-scale systems has an acceptable level of accuracy to 36 hours, the model has some systemic problems.


1.  Model Resolution - NOGAPS does not recognize or propagate small-scale features in the arctic very well. Important systems such as polar lows or boundary layer fronts rarely appear even on the “analysis run,” due to both lack of data for this portion of the world and model resolution. A good rule of thumb is NOGAPS cannot be expected to accurately resolve features less than two to four four to six grid points (100-200-300nm) in extent (ROSS, 1986).  


2.  Difficulty in Reducing Pressure to Sea Level - Due to NOGAPS’ difficulty with reducing pressure to sea level, the model usually forecasts a permanent low over Greenland. This fact should be considered with low-pressure systems forecast over and around Greenland.  Sea-level pressure analyses and forecasts over the very high terrain of Greenland, Himalayas, and Antarctica are suspect and should be used with caution.

3.  Slow to Deepen Explosive Systems - Because of Iceland’s location, explosive cyclogenesis can occur and often does during the winter months. NOGAPS is usually slow in deepening these systems, which can result in pressure differences of up to 20mb. Careful consideration should be given to developing low-pressure systems with extremely favorable upper-level support.


4.  Difficulty with Strong Blocking Patterns - As a general rule, during times of strong blocking high pressure systems (i.e. Omega or Rex block), the NOGAPS extended forecasts (48 hour through 144 hour) tend to show the blocking pattern breaking down faster than what actually occurs. Careful consideration should be given in determining whether or not NOGAPS is being meteorologically consistent concerning any forecast change in the long wave pattern.


5.  Secondary cyclogenesis underforecasting.  Lee cyclogenesis (Skagerakking) off Greenland is under forecast.

6.  UK Met Office Bracknell Model Discrepancies - Bracknell products tend to forecast system development and movement better than NOGAPS, but frequently depict unwarranted frontal segments separating minimal differences in air masses, which should not be interpreted as true fronts.  The Unified Model used by the UK Met Office underwent a significant software upgrade in 2002, improving much of its physics.  


SECTION V


SPECIALIZED TOPICS
A. BRAKING ACTION
Although not specifically a weather item, braking action is related to the amount of ice, frost or liquid precipitation on the runway. The NAS Keflavik Fire Department, using a coefficient of friction (mu) meter, determines braking action. Readings are reported as either measured or estimated coefficients of friction. This information is disseminated by SNOWTAM in the METAR weather observations and on Weather Vision. The coefficient of friction is given for the first, middle, and final thirds of the runway, respectively. This method of determining braking action is used in Iceland and other European airports. The following table relates the coefficient of friction, braking action and RCR.  The Fire Department provided value is converted to RCR using the Ground Vehicle Friction Correlation Chart from Natiaonal/International Flight Data Procedures (B-24).

NOTE: To get the actual MU reading from Weather Vision for use in the Correlation Chart, put a decimal in front of the numerical value.


MEASURED 




EQUIVALENT


COEFFICENT




BRAKING ACTION TERM
RCR FACTOR

> .50 






Good




>17


0.35 to 0.50





Fair





12-17


0.15 to 0.34





Poor





6-11


< or = 0.14

    



NIL





 <= 5

Minimum braking action for various aircraft:








Aircraft

Minimum RCR







F-15



16








KC-135


8








E3A



8








C-130


8








P-3


No minimums

B. BLOWING SNOW
During winter (November through April), Keflavik often experiences periods of moderate to heavy snow showers accompanied by strong surface wind.  The horizontal visibility can quickly fluctuate from unrestricted to near zero, depending on the dryness of the snow.  As the showers pass through the area and for some time thereafter, the station experiences a phenomenon similar to "White Out."  Blowing snow reduces visibility to near zero from the surface to approximately 50 feet (15 meters), eliminating any horizon reference.  Minimum wind speed for new snow to begin drifting and or blowing is approximately 5 knots (3 m/s).  In addition to the aviation hazard, blowing snow also creates hazardous driving and walking conditions.

C. WIND CHILL INDEX
When air temperature is colder than skin temperature, the human body loses heat into the surrounding air.  Combined with wind, this heat loss is greatly increased because the warmth from the body is continually removed from the skin’s surface. This effect is commonly referred to as the “wind-chill” effect, and it’s an important part of the winter forecast. The rate of heat loss depends on the air temperature, winds speed and amount of clothing worn.  Even a light wind, with cold enough temperatures, can pose a significant danger to personnel who are unprepared.  Extremely low wind chill temperatures are a significant danger to exposed skin and ultimately human life.

No month at Keflavik has an average air temperature below freezing, however, only June, July and August have an average wind chill temperature above freezing.  Due to high winds experienced at Keflavik, wind chill temperatures can dip below -30(F/-34(C even though the lowest recorded air temperature is -4(F/-20(C.  The following wind chill conditions, using the National Weather Service Chart (Table V-1) updated November 2001, are used at Keflavik:

CHILL CONDITION II - Cold. Exposed skin will freeze in a few minutes. Wind Chill -11(F to -30(F.

CHILL CONDITION I  - Bitterly Cold. Exposed skin can freeze in seconds. Wind Chill below -30(F.

Table V-1   Wind Chill Conversion Chart

[image: image10.png]&
&
z
£
H

e,

Wind Chill Chart &

Temperature (°F)
0 5 -10 -15

mes [sominues [Dvominutes (] sminuts

Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V°1) + 0.4275T(V*%)
‘Where, T= Air Temperature (°F) find Speed (mph) Effective 11/01/01|
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D. DAYLIGHT AND DARKNESS 

Keflavik's northern latitude leads to extremes of daylight and darkness, which may have to be considered in operational planning. The hours of daylight vary from a maximum of 21 hours in late June to a minimum of just over 4 hours in late December (see figure V-1).  Additionally, because of Iceland’s high latitude, twilight lasts considerably longer throughout the year. In fact during late spring and summer, morning and evening twilight blends together and full darkness never occurs. Twilight is divided into three common intervals or limits; Civil, Nautical and Astronomical Twilight.

Civil twilight prevails from the time the sun initially sets until it reaches a position 6º below the horizon. The limiting angle of 6º was chosen to correspond with the minimum sky illumination needed to carry on normal work outside. Nautical twilight prevails when the sun is between 6º and 12º below the horizon and provides poor illumination at the surface. Astronomical twilight is the period when the sun is 12º to 18º below the horizon, however no usable light exists at the surface. As the sun passes 18º below the horizon, night begins.

E. TRANSITION LEVELS

The transition level is defined as the lowest flight level available for use above the transition altitude. At or below the transition level, local altimeter settings are to be used, while above the transition altitude a standard altimeter setting of 29.92 is used. Thus the transition level is based upon the local altimeter setting. (As shown in Table V-2.)

Table V-2

LOCAL ALTIMETER SETTING vs TRANSITION LEVEL (in hundreds of feet)

27.42 - 27.91




95

27.92 - 28.41




90

28.42 - 28.91




85

29.42 - 29.91




75

29.92 - 30.41




70

30.42 - 30.91




65

30.92 - 31.41




60

Note - When local altimeter settings below 29.00 inches are passed to aircrews by U.S. Navy controllers, they are prefix with the words “low altimeter.”  Icelandic controllers do not use this term.

[image: image14.png]


 

F. AURORA BOREALIS (NORTHERN LIGHTS)

Charged particles from the sun that interact with the upper atmosphere produce a glow called an Aurora.  Auroras occur around the Earth’s north and south magnetic poles in regions known as auroral ovals (Figure V-2). Northern auroras are called Aurora Borealis while southern auroras are called Aurora Australis. The aurora extends from 40 miles to 600 miles above the earth’s surface, much higher than jet aircraft can fly.  As a reference, the space shuttle flies around 190 mile above the earth.

The sun is so hot that atoms and their electrons are separated.  These free electrons as well as other highly charged particles blow away from the sun and are known as the solar wind.  As the stream of highly charged particles approach the earth, they are steered toward the earth’s magnetic poles by the influence of its magnetic field (Figure V-3).
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When these particles, particularly electrons, collide with atoms in the upper atmosphere they raise their energy level. Extra energy is given off by the atoms in the form of photons (light), producing a glow similar to that of a neon light.  Each atmospheric gas glows with a particular color, depending on its electrical state and on the energy of the particle that collides with it. High altitude oxygen, approximately 200 miles (322 km) up, is the source of red auroras.  Oxygen at the lower altitudes, about 60 miles (97 km) up, produces brilliant greens.  Ionized nitrogen molecules produce blue light and neutral nitrogen molecules produce red and purple light.  Nitrogen in the lower atmosphere can give auroras a purplish-red lower border (Figure V-4).  
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Auroras may be seen in many forms such as arcs, bands, corona, drapery and rays. The small movements of the aurora are caused when the earth’s magnetic field distorts due to the electric and magnetic fields produced by charged particles streaming toward the surface (Figure V-5).

As the number of particles (auroral current) following the earth’s magnetic field lines to the poles increases, the distortion of the magnetic field increases.  Small curls in the aurora may twist into large and spectacular spirals, which unwind when the auroral current decreases (Figure V-6).
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Normally the northern lights are seen only near the poles at the auroral oval.  As solar activity increases charged particles penetrate deeper into the earth’s magnetic field. The particles then flow along magnetic field lines that connect to the earth’s surface further south (Figure V-7).

While highs and lows regularly occur in the level of solar activity, extremes occur on an eleven-year cycle.  The last period of maximum solar activity occurred in 2000 with the next maximum expected in 2011. 

Due to its location on earth, the aurora borealis is seen frequently from Iceland during the fall and winter months. Although it has no known meteorological significance, it can adversely affect HF radio propagation as active aurora displays are related to a high ALPHA index.  Critical to pilots during aurora displays is the problem of possible vertigo. Dark ground areas and lack of a definite horizon can result in distraction and occasionally cause significant illusions and disorientation.

SECTION VI

OPERATIONAL METOC CONSIDERATIONS
A. GENERAL
The highly dynamic weather in Keflavik provides a challenging forecasting environment.  Being a NATO Base with US Navy and US Air Force aviation and ground assets, each of which has particular support needs.  Below are some of the commands and departments at NAS Keflavik most affected by the environment:

     1. USAF 56th RQS - The Air Force equivalent to the Navy's Search and Rescue operates four HH60G rotary aircraft, which are most affected by low ceilings, reduced visibility and high winds. Operating minimums are 700ft ceilings and 2 miles (3200 m) visibility at night, and 700ft and 1 mile (1600 m) during daylight hours.  Helicopters are more vulnerable to icing and turbulence than fixed wing aircraft.  

     2. USAF 85th OS - Consists of one USAF’s F-15 squadrons, which deploy to Keflavik for 90-days at a time.  Their take off minimums are 500ft and 1 1/2 miles (2400 m) and landing minimums are 700ft and 2 miles (3200 m).  Because of these relatively conservative landing minimums, F-15s must occasionally divert to England.  Other factors affecting the Fighter Squadron are wind, seas, runway readings and tanker availability.  The pilots require special permission to take off when the wind is greater than 30 knots (15 m/s) or when the seas are 20 ft (6 m) or greater.  Finally, they may not take off when the MU reading is less than 36, which can happen frequently during the winter.  Pilot proficiency and experience also effect operational minimums.

     3. USAF Tankers - Consists of KC-130’s and KC-135’s, which provide refueling support to the 56th RQS and 85th OS respectively.  Planes are usually deployed from various bases around the United States for intervals of two weeks to two months at a time. Tankers minimums are 200ft and ½ mile (800 m).  MU readings must be greater than 30 and crosswinds restricted to 25kts (13 m/s). 

     4. PATRON - Consists of one Navy's P-3 patrol squadron, which deploy to Keflavik for six months at a time.  Being an all weather aircraft, the squadron is rarely unable to complete its mission. Absolute minimums are 200ft and 1/4  (400 m) for landing and 200ft and ½ mile (800 m) for takeoff.  Maximum crosswind threshold is 35 kts (18 m/s).

     5. NAS COMMAND POST/SECURITY DEPT – Personnel safety is sometimes significantly affected by environmental conditons at Keflavik.  With the aid of the Security Department and the Weather Office, the NAS Executive Officer is responsible for setting travel conditions for the NATO Base.  There are four NAS Travel Conditions, which govern the amount and speed of POV, GOV, and pedestrian traffic. Environmental factors affecting travel conditions are: wind intensity, snow accumulation, road icing, visibility restrictions due to ice and blowing snow and wind chill temperatures. During the winter months these conditions can change rapidly.  "White outs" are not uncommon and intermittently restrict personnel to their homes or workplaces.  Security Department advises the NAS Executive Officer on road conditions, while the forecaster keeps the NAS Executive Officer and Command Duty Officer apprised of current and forecasted weather.  All weather warnings are posted on Weather Vision.




























Figure IV-16


�





Figure IV-19
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FIGURE V-2   Auroral Oval, Northern Hemisphere
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FIGURE V-3   The Solar Wind Interacting with Earth’s Magnetic Field
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FIGURE V-4
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FIGURE V-5


Distortion of Earth’s Magnetic Field
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FIGURE V-6   Distortion of the Earth’s Magnetic Field by the Solar Wind
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FIGURE V-7


Typical Charged Particle Path Toward Earth
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







 







Exit ash cloud as quickly as possible (180







degree turn)















 Do not attempt to climb out of the ash cloud















 Auto-throttle      







     







  







  Disconnect















 Throttles (terrain permitting)          







Minimum















 Ignition







                







On















 Bleed air systems (air conditioning engine and







wing anti-ice, etc.)















 Auxiliary power unit







                







Start















 Engine EGT limits 







                







Monitor















 Engine re-start







                







If Required















 Airspeed and pitch attitude              







Monitor















 Crew oxygen mask on 100%            







If Required















 Declare an Emergency to ATC  







(If Warranted)















 Transmit Special Air Report of  Volcanic







Activity















 Land at the nearest suitable airport
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Indications of Volcanic Ash















 







Smoke or very fine dust in cabin















 Acrid odor (like electrical smoke)















 Low airspeed indications















 Cargo fire warnings (caused by







volcanic ash triggering smoke detectors)















 Static discharges (St. Elmo’s Fire)







around windscreen or on wing,







stabilizer, or fin tips















 White glow (searchlight effect) shining







out of engine inlets















 Multiple engine malfunctions







(increasing EGT, power loss, stall or







flame out)







Warning!







 







Conventional







Weather RADAR may not detect







Volcanic Ash Clouds
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