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PRIVATE 
I.  BASIC DESCRIPTION
A.  LOCATION
    1.  The U. S. Naval European Meteorology and Oceanography Center (NAVEURMETOCCEN) Rota, Spain was commissioned on 31 August 1964 and is a tenant command of Naval Station Rota, Spain.  The Naval Station is located on the northern shore of the Bay of Cadiz, approximately 55 miles northwest of Gibraltar and 45 miles south-southwest of Sevilla.  The geographical coordinates are 36 38'43"N and 006 21'00"W.  Naval Station Rota is assigned station number 448 within block 08 of the World Meteorological Organization Index.  The station ID is LERT.

    2.  NAVEURMETOCCEN is located directly across the street (south) from the Naval Station Air Terminal.  The main Command Center, Building Number 532 (16,620 sq. ft.), houses working spaces for meteorological, oceanographic, communication, and Tactical Environmental Support System (TESS) equipment, the Operations Department watch floor, the Technical Services Department, all Administrative and Executive offices, and the Mobile Environmental Team Rota.  Emergency power is located in a separate building, Building 579 (1,280 square feet), which is adjacent to the main building.  The Flight Weather briefing space is located on the second deck, west end of the Naval Station Air Terminal, Building 2.

B.  METEOROLOGICAL EQUIPMENT 
    1.  WIND ANEMOMETER (ML-400/UMQ-5): permanently located on a raised concrete pad, 750 feet north of the runway center line.  The aerovane is 15 feet above ground level (AGL) (101 feet above mean sea level [MSL]). The recorder (RD-108) is located in the Flight Weather briefing space.

    2.  WIND SPEED MEASURING DEVICE (UMQ-5): located in the Flight Weather Briefing space.  The UMQ-5 is an official wind measuring system with 2 analog readouts.  A separate wind vane is located 35 feet AGL (121 feet MSL) atop building 532 with an indicator in the Operations watch floor.  Another wind vane is mounted atop the Port Services Department Building (67 feet MSL) with speed and direction indicators located inside the building.  


3.  ANEROID BAROMETER (ML-448): located in the Flight Weather briefing spaces and is mounted 101 feet above MSL.


4.  BAROGRAPH:  located in the Flight Weather briefing space. 


5.  ALPHANUMERIC AND MODEL GRAPHIC DISPLAY AND RETRIEVAL SYSTEMS:


    a.  CONTEL METEOROLOGICAL WORKSTATION (CMW): A PC based system that collects and disseminates weather observations, TAF's and other data that is transmitted via the Automated Weather Network (AWN).  Specific information regarding operation and troubleshooting of this system can be found in the METOC Services division SOP and the CMW users guide.


    b.  UNISYS:  A PC used to retrieve and display various numeric models, using the NODDS software package. It also contains OPARS communication software, the USAF SKEW-T program and automated PIBAL program.


    c.  MARTA:  A PC primarily used for transmission of hourly observations, TAF's and warnings to the Command Duty Officer (CDO) at building 532.  Observations and TAF's are also sent to the Spanish bulletin board simultaneously.  A secondary use of the MARTA is for the retrieval of alphanumeric weather data and graphics using the Air Force Dial-up System (AFDIS) communication software packet.  AFDIS is primarily used as a back-up to the CMW and NODDS programs, but may be required for certain briefing charts not produced by FLENUMMETOCCEN. 

         d.  AMIGA:  Used as Weather Vision link between Flight Weather briefing space, the Operations watch floor, and the Air Traffic Control (ATC) tower.

         e.  MIDDS (Meteorology and Oceanography Integrated Data Display System): A PC based system used to retrieve, display and manipulate data used in formulating area forecasts.  NODDS (Navy Oceanographic Data Display System) and JMV (Joint Metoc Viewer) software reside on this system.  

         f.  ASOS (Automated Surface Observation System): an automated weather observation system, which continuously monitors and records current environmental elements.  Results are displayed in the Flight Weather briefing spaces.  


6.  SATELLITE RECEIVING EQUIPMENT:


    a.  NAVAL SATELLITE DISPLAY SYSTEM-GEOSTATIONARY (NSDS-E): Receives direct read-out of high-resolution (visible, infrared, water vapor, SSMI-TOV) imagery and data from the following sources: 1) METEOSAT (EUROPE) satellite, 2) GOES (USA), 3) GMS (JAPAN), 4) DMSP, 5) NOAA. The user is able to display, manipulate, animate and print satellite images with a user-friendly interface, on-screen menus and mouse-driven input. The system is UNIX based and is located in the Operations watchfloor of building 532.



b.  GEOSTATIONARY SATELLITE IMAGE DISPLAY SYSTEM (GSIDS): The GSIDS software/hardware set acquires, edits and displays METEOSAT (EUROPE) satellite imagery on the UNISYS Personal Workstation, Series 800/20C.  The GSIDS is based on the STX Weather Display System, designed to enable rapid and easy access to weather images and graphics on IBM PC's and compatibles. This system enables the user to process stored images through animation of multiple images, manipulate graphic detail through enhancement, pan, zoom and analyze data with histograms and calibration functions.  The receiver for the system is an 8-foot diameter dish, located on the roof above Flight Weather briefing spaces.



c.  SMQ-11:  operates in concert with the TESS (3) computer interface.  Satellite imagery and data are received from polar orbital satellites (NOAA 10-12, DMSP).

C.  AIRPORT FACILITIES
    1.  Naval Station Rota is an all-weather airfield as defined by OPNAVINST 3710.7 series.  Runway 10-28 (100°/280° magnetic; 107°/287° True) has a magnetic correction to true of +7. The field is 86 feet above MSL, 200 feet wide and 12,100 feet long.  A tow-way (020°/200° magnetic) connects the main runway with the Rota Port Facility; it is 75 feet wide and 4,600 feet long.  With one-hour prior approval or in emergency situations, the tow-way can be used by conventional low-performance aircraft during daylight Visual Meteorological Conditions (VMC) when crosswinds in excess of aircraft limitations exist on the main runway.

    2.  As per local Spanish field condition rules, VMC require a ceiling of at least 1,500 feet and visibility of at least 2.7 nautical miles (5000 meters).  Instrument minimums are 200 feet and 0.7 nautical miles.  

D.  PORT FACILITIES
    1.  The port consists of 3/5 square miles of protected water partially enclosed by shore on the north, a 6500 foot breakwater on the southwest side, and a 3500 foot breakwater on the southeast side.  The harbor entrance formed by these breakwaters is 1400 feet wide and is exposed to the south.

2. The piers which comprise the port complex are oriented northwest-southeast. Pier 1 (marginal wharf) forms the base of the southwest breakwater.  Low-water minimum depth is reported as 42 feet 6 inches.  Anchorage’s in the Bay of Cadiz, with distances and bearings from the end of the southwest breakwater.

E.  TOPOGRAPHY

    1.  Rota, is located on the coastal portion of a triangular plane, which is bounded on the north by an east-west oriented mountain range (3000 feet to 4000 feet high) and on the east by a northeast-southwest oriented range.  The latter is generally 4000 feet to 5000 feet high, but has several peaks of 6000 feet to 7000 feet.  This range includes Mount Mulhacen (11,424 feet), the highest point on the Iberian Peninsula.  The terrain is uneven, with large salt flats to the southeast and marshes to the north and northwest.  The terrain in the immediate vicinity of the Naval Station slopes from 80 foot cliffs along the coast to the northwest of the field, southwestward to the Rio Salado, located east of the runway which makes a shallow draw running south-southwest into the port area.


2.  With the exception of the narrow strips of coastal lowlands and the valley described above, the terrain of southern Spain is quite mountainous.  The northern coast of Morocco is also dominated by mountain ranges.

F.  SUPPORT PROVIDED TO LOCAL UNITS
    1.  NAVAL STATION ROTA: 24 hour Flight Weather Briefing services (DD-175-1, HWD, OPARS) is provided to Rota based squadrons and all transient aircraft.  Additionally, full time Surface Aviation/Synoptic Land observations and Terminal Aerodrome Forecasts (TAF) are updated every six hours or as necessary.  Destructive weather warnings are issued to the Naval Station and are continuously updated on the Navy Broadcasting Service (NBS) forecasts and telephone weather recordings.  Climatology reports are provided upon request.

    2.  TACTICAL SUPPORT CENTER (TSC) and DEPLOYED VP SQUADRONS: Meteorological briefs, acoustic predictions, and refractive conditions for areas of interest are provided upon request.

    3.  NAVY MOBILE CONSTRUCTION BATTALION: Daily meteorological outlooks and monthly climatology are provided upon request.

    4.  FLEET AIR RECONNAISSANCE SQUADRON TWO (VQ-2): Mission weather briefs are provided upon request, including forecasts of refractivity, solar activity and geomagnetic noise.

    5.  SPANISH MILITARY and other NATO UNITS: Forecasts are provided for Spanish air and surface units for Rota and Jerez (Spanish Air Force) squadrons and NATO units.  Flight forecasts are also provided to the Spanish Navy as requested via the Aviation Weather Information System (AWINS).

    6.  ALL U.S. VESSELS INPORT ROTA: An Inner Harbor and Anchorage forecast is provided prior to 0400 local daily.

    7.  PRIVATE SECTOR: Support for the private sector is provided on special request only, under the strict guidance of NAVMETOCCOMINST 3140.17 and is coordinated through the Spanish Navy Headquarters in Rota.

G.  PRIMARY COMMUNICATION CIRCUITS
    1.  AUTOMATED DIGITAL INFORMATION NETWORK (AUTODIN). Primary method for dissemination of Enroute Weather Forecasts (WEAX, AVWX), Prognostic Discussions (PDME/PDBQ), Joint Operations Area Forecasts (JOAF), Severe Weather Advisories, etc.  Naval message traffic, including your MOVREP and ship observations, is received directly by the NEMOC Command Duty Officer via GATEGUARD.

    2.  JOINT MARITIME COMMAND SYSTEM (JMCIS). Graphic overlays and OPNOTEs can be transmitted from NEMOC to any JMCIS (JOTSII) capable unit. High wind and seas warnings, the Mediterranean Weather Forecast, ocean fronts and eddies position overlays, and mine drift forecast JMCIS overlays are routinely transmitted to the fleet.  To receive these products, guard NEMOC Rota’s Subscriber ID (SID) 32. 

    3.  METOC ANCHOR DESK/HOMEPAGE ON JMCIS.  High-resolution satellite imagery, NODDS products, oceanographic products and special area forecasts are now available via NEMOC’s “METOC Anchor Desk.”  Currently, customers may access the homepage via SIPRNET using a web browser (i.e. NETSCAPE, MOSAIC).  NEMOC’s homepage addresses are: 

        a.  NIPRNET:  nemoc.navy.mil

        b.  SIPRNET:  199.10.143.131

    4.  TACTCAL ENVIRONMENTAL SUPPORT SYSTEM (TESS 3): Gridded field data originates at NEMOC and is transmitted over SHF to any TESS 3 capable ship.

    5.  FLEET MULTI-CHANNEL TELETYPE BROADCAST (CHANNEL 8/MMHH): The MMHH broadcast is a continuous encrypted data keystream intended primarily for weather forecasters.  The broadcast includes hourly and synoptic land and ship reports, upper air observations, terminal forecasts, warnings and forecast discussions.

    6.  MEDITERRANEAN WEATHER FACSIMILE BROADCAST (MFAX): MFAX originates at NEMOC Rota and is broadcast by HF from Sigonella, Italy.  The broadcast runs continuously (broadcast start times are 0500Z and 1700Z) and includes numerical model surface and upper air analyses and prognoses, satellite imagery, sea height forecasts, etc.  Three valued-added products, a surface forecast chart (FSME), a significant wave height chart (OSME), and an HWD chart combine computer generated prognoses with forecaster experience.

    7.  EURMEDS (WA1X): Primary weather data circuit. An unclassified, duplex, landline communications circuit originating at Tinker AFB with a switching station located at Croughton.  Fed by the Automated Weather Network (AWN), this circuit provides for the reception of all alphanumeric weather data, as well as for the sending of local observations, TAF's, bulletins and NOTAMS. Local control and maintenance of the circuit is provided by NCTAMS MED DET, located in building 8 of NAVSTA Rota.  Terminal and communications drops are located in ATC dispatch (LIMA), Flight Weather briefing space (KILO) and the Operations watchfloor (MIKE).

    8.  PILOT TO FORECASTER UHF VOICE CIRCUIT (C-8247/FRC)(METRO): located in the Flight Weather briefing space.  Frequency is 296.75 MHz.

H.  METEOROLOGICAL AND OCEANOGRAPHIC SUPPORT

    1.  MISSION:  The U.S. Naval European Meteorology and Oceanography Center (NAVEURMETOCCEN) Rota, Spain operates around-the-clock to provide tactical meteorological and oceanographic support to U.S. and allied forces operating in the EUCOM area of responsibility.

    2.  AREA OF RESPONSIBILITY: NAVEURMETOCCEN’s area of responsibility includes the Gulf of Cadiz (east of 9 degrees West), the Mediterranean Sea, the Black Sea, the Baltic Sea (east of 8 degrees East), as well as virtually all of the European and African land mass.

    3.  FLIGHT WEATHER SERVICES: Aviation Weather forecasts for Rota, as well as local area weather forecasts are provided by the Duty Flight Forecaster in the Flight Weather briefing space.  The Flight Forecaster issues weather warnings for the Naval Station, 

Inner Harbor, and Anchorage areas per COMNAVACTINST 3140.1.  Weather warnings are also issued for the 496th Air Base Squadron at Moron AFB per letter of agreement between Commanding Officer, NAVEURMETOCCEN and Commander, 496th Air Base Squadron.  Wind warnings (small craft, gale or storm), thunderstorm warnings, and extreme temperature warnings are issued for the Naval Station, the Inner Harbor and the Anchorage and Moron AFB.

PRIVATE 
II.  CLIMATOLOGY

A.  FACTORS
    1.  The major factors which influence Rota's climatology are: 

        a.  Geography: maritime and continental effects


   b.  Dynamic properties of the atmosphere: semi-permanent and migratory pressure systems


   c.  Astronomical position: seasonal variation

    2.  Winter cold snaps and summer heat waves are attributed to the Arctic or Continental Polar and Continental Tropical air mass intrusions respectively.  The absolute maximum temperature (117°F in Aug 1982) resulted from a Continental Tropical air mass intrusion from North Africa. The absolute minimum temperature (25°F in Dec 1970) resulted from a modified Arctic air mass intrusion from Northern Europe.

    3.  The dominant features of Rota's climate (hot, dry summers and mild, rainy winters) result from two specific atmospheric systems: the Subtropical (Azores) High and the Polar Front Jet stream and its associated cyclone activity.


   a.  The year-to-year persistence of summer drought is due to the location of Rota under the eastern quadrant of the Subtropical High-pressure ridge with its associated upper level convergence and resulting subsidence inversion. Migratory rain-producing systems rarely penetrate central Spain and the Western Mediterranean during the summer months, and only infrequently in the early and late stages of transitional periods.


   b.  October through March account for 20 of the 25 inches of mean annual rainfall because of the southward migration of the Polar Front Jet stream and its associated dynamic low pressure systems.  

B.  ANNUAL CLIMATOLOGY
    1.  Rota’s Mediterranean climate (dry and subtropical) is characterized by hot, dry summers and mild, rainy winters.

    2.  In comparison to the West Coast of California (mid-latitude, west coast continental) Rota's climate is sunnier, with less fog and stratus.  Even San Diego, which is located almost 4 degrees farther south than Rota, averages twice the number of days per year with fog.  This phenomena can be attributed to Rota's geographical location.  The Portuguese coastline, which extends east-west for 120 nautical miles northwest of Rota and a low elevation, mountain range slightly inland acts as a barrier to a northwest-southeast surface gradient that is induced from the position of the Subtropical High. As a result, low level moisture is lost as systems traverse Central and Southern Portugal, and they reach Rota in a generally dry state.  On many occasions, with a northwest or west-northwest flow pattern, the West Coast of Portugal will be overcast with fog and stratus, while Rota will be mostly clear.

    3.  Another significant difference between the West Coast of California and the West Coast of Iberia is the sea surface temperature (SST).  SST's in July along the California coast are very close to February SSTs along the Iberian coast at the same latitude.  This is due primarily to the significant upwelling along the California coast.  Secondly, the orientation of the Portuguese coastline prevents the cold Canary current from reaching Spain's southwest coast.  Finally, an outflow of warm Mediterranean water into the predominately stagnant Gulf of Cadiz produces a relatively high SST along the coast of southwestern Spain.  This slightly warmer water acts to destabilize the cooler air moving in from the west toward Rota and low level stratus and fog development is suppressed, especially during the warm season. 

C.  SEASONAL CLIMATOLOGY

    1.  WINTER (NOVEMBER - MARCH):


   a. Maritime Polar air is the predominant air mass of the winter season.  Relatively unmodified Maritime Polar air approaches Rota from the northwest quadrant.  These invasions of cold, moist air occur once every 4-6 days and influence the weather at Rota for an average of 3-4 days prior to modification or movement.  However, during periods of blocking over the Northern Atlantic Maritime Polar air may prevail for weeks (refer to Section II-F BLOCKING).  Intrusions of Maritime Tropical air from the southwest quadrant generally occur every 4-6 days but normally only last 1-2 days prior to a new polar outbreak. Maritime Polar air (warm)(commonly referred to as winter Mediterranean air) is produced when polar air occupies the Mediterranean basin long enough to acquire the specific temperature/moisture characteristics associated with the Mediterranean region.  This air mass is advected into the local area from the east to southeast and is generally associated with a rapidly deepening long wave pattern or Cold Core Low over the Eastern Atlantic or Western Gulf of Cadiz (refer to Section III-A LEVANTE).  Modified Continental Polar air masses, though rare, will reach the local area from the northeast quadrant.  This trajectory generally occurs when a well developed Omega Block reorients northeast-southwest over Northern Europe.  The resulting flow on the downstream side of the ridge axis advects cold dry air from Northern Europe into the local area.  Arctic air mass intrusions into the local area occur even less frequently than Continental Polar air masses.  This air mass approaches the local area from the north highly modified.  This condition only occurs when a high amplitude long wave ridge develops sufficiently to bring air from north of 65N.  As a general rule, the northern extent of the ridge axis will be located at or north of the Greenland-Iceland-United Kingdom (GIUK) gap with an intense cold barotropic cyclonic system over the Western Mediterranean region. The resulting northerly flow on the downstream side of the ridge axis advects highly modified Arctic air into the local area.  By definition, Arctic and Continental Polar air masses are colder and dryer than Maritime air.  However, depending on the trajectory of these air masses extensive modification in the lower levels usually occurs either over the Iberian Peninsula or in the Western Mediterranean/Eastern Atlantic regions.  In the latter cases, due to the mixing of evaporated moisture in the lower level, these air masses are usually indistinguishable from cold Maritime Polar air.


        b.  During winter, cyclonic activity associated with the Polar Front Jet stream is at a maximum, accounting for nearly 70% of the mean annual rainfall.  An average of 12 rain days occur per month as a wide variety of cyclonic and frontal activity dominate the season. Frozen precipitation, generally in the form of ice pellets/hail and very rarely mixed rain and snow, occurs only once or twice per season.  Thunderstorms, normally postfrontal or associated with core convection, occur on an average of two days per month.  Due to the presence of numerous cyclonic systems to the west and southwest of Rota, the mean surface winds are easterly at 7 knots with a mean diurnal range of 6 knots.  The maximum sustained winds (westerly at 40 knots with peak gusts exceeding 50 knots) were in association with a strong frontal system approaching from the west.  Cloudiness is at a maximum; 45% of the days are broken to overcast.  Reduced visibility and low ceilings are common in the winter; fog occurrence averages 7 days per month.  This season accounts for the highest frequency of conditions where the field is below minimums.  Hourly observations indicate BIMC occurs 8 percent of the time with a maximum occurrence of 6 percent between 0400L and 1000L. The mean seasonal temperature is 56°F, with an average diurnal range of 16°F.  The absolute temperature range in winter is 58°F, with a record low of 25°F.  This occurred in December 1970.  One third of the winter days, however, will be mostly clear with cool nights and mild days.  Freezing temperatures are rare, and are normally associated with Continental Polar or Arctic outbreaks.

    2.  SPRING: (APRIL - MAY): The spring transition is marked by a sharp decrease in cloudiness and precipitation due to decreased Polar Front activity.  Half of the days are mostly clear (0 to 2/8 cloud cover).  Mean monthly precipitation, 1.36 inches, occurs on an average of 9 rain days per month.  Thunderstorms average 1.5 days per month.  The prevailing westerlies are firmly established, averaging 7 knots with a diurnal range of 6 knots.  Sustained winds of gale force have never been recorded during the spring, but maximum gusts have occasionally exceeded 40 knots.  Increasing temperatures, with increasing diurnal ranges (up to 19°F).  The mean seasonal temperature is 63°F with an absolute range of 53°F. Mean and maximum temperatures for each month reflect the rising trend.  

    3.  SUMMER (JUNE - AUGUST):


   a.  The summer season is dominated by the Subtropical (warm barotropic) Ridge axis, which has shifted northward to near 40N.  Meanwhile, a Thermal Low over Northern Africa and its associated troughing becomes semi-permanent over Southern and Central Iberia.  Outflow from the subtropical system combines with a prevailing sea breeze advecting unmodified Maritime Tropical air east to northeastward into the local area.  Modified Maritime Tropical air (commonly referred to as summer Mediterranean air) also regularly affects the local area from the east to southeast quadrant.  This occurs when the Subtropical Ridge builds and persists over the warmer Western Mediterranean basin to acquire the specific temperature/moisture characteristics associated with this region.  The semi-permanent thermal troughing shifts westward into the Gulf of Cadiz and intensifies with increased warm air advection as a high-pressure center develops over the Western Mediterranean.  The resulting situation allows warm dry Mediterranean air to be advected into the local area (refer to section III-A LEVANTE).  Occasional intrusions of Maritime Polar air from the northwest and Continental Tropical air from North Africa occur, but generally have little effect. The two situations, though, are responsible for the monthly extreme temperatures during the summer season. 

        b.  Dry conditions prevail throughout the summer.  Unpleasant weather is generally limited to a strong Levante, which produces gusty winds and dusty conditions.  Heavy fog is rare, but light morning radiation fog is quite common, normally only reducing visibility to 4-6nm. Thunderstorms are extremely rare, and are normally associated with unseasonal polar intrusions with no more than one to two occurrences per month.  Prevailing winds are westerly, averaging 4 to 5 knots with a diurnal range of 8 knots.  Maximum winds (30-35 knots sustained, 35-40 knot gusts) occur from the east-southeast during strong a Levante.  Skies are mostly clear 80% of the time.  Temperatures range from an average minimum of 62°F to an average maximum of 85°F.  Higher temperatures do occur, but the prevailing sea breeze keep the number of days with temperatures exceeding 90°F to only about one in seven.

    4.  AUTUMN (SEPTEMBER - OCTOBER):


   a.  Autumn is a transitional season of extremes.  Dry summer-like conditions may extend well into October, but it is also not unusual for southward incursions of the Polar Front Jet to bring fall storms, particularly toward the end of October.  Rainfall fluctuates considerably from year to year, varying from 0.0 inches in some years to as much as nine and one half inches in others.  Temperatures vary widely from lows in the 40's to highs above 100°F.


   b.  Normally, the first appearance of the Polar Front across Iberia in autumn is a prelude to increased frequency of frontal passages.  Average rainfall increases from 0.63 inches in September to nearly 3.0 inches in October.  Thunderstorm activity more than doubles from September to October, and as many as eight thunderstorm days have been recorded during October.  Steadily increasing cloudiness and a higher frequency of BIMC reflect the steady progression toward the winter rainy season.

5. The climatological information presented in the previous section was compiled from data collected locally (1958 to 1991) and from the Summary of Meteorological Observations, Surface (SMOS) for Rota, Spain, published by the Naval Oceanography Command Detachment, Asheville, North Carolina.  Synoptic data provided in the previous section was derived from reference publications which include: Weather in the Mediterranean Volume I (Second Edition, 1962) and Handbook for Forecasters in the Mediterranean; Weather Phenomena of the Mediterranean Basin; Part 1: General Description of the Meteorological process ENVPREDRSCHFAC Technical Paper No. 5-75. 

D.  CYCLONES
    1.  MIGRATORY:  Seasonal storm tracks for the Central and Eastern Atlantic and the Western Mediterranean.  Rota and the Strait of Gibraltar are affected by secondary cyclogenesis, which occurs on fronts extending from low-pressure systems in the Northeastern Atlantic and Western Europe. Secondary cyclogenesis generally occurs over the eastern Atlantic between 30N and 35N.  With upper level support, the resulting low moves into the Gulf of Cadiz.  Frequently, as these lows move through the Gulf of Cadiz, they undergo cyclolysis as they approach the Strait of Gibraltar. Regeneration then occurs on the frontal boundary in the Western Alboran Sea.

    2.  SEMI-PERMANENT: A Thermal Low forms due to the intense surface heating over the plateau region of Central Iberia. This feature develops in May or June and generally persists through the summer.  The location and intensity of the Thermal Low and associated troughing has a significant relationship on local weather and therefore, must be closely monitored.  The relative strength, position, and orientation of the Subtropical High, as well as the weak baroclinic (polar) systems in the Eastern Atlantic and Bay of Biscay, directly influence the intensity and location of thermal features over Iberia.  Eastward displacement of these features generally produce a local on-shore gradient.  This effectively reduces diurnal temperature ranges, increases low level humidities and generally increases the possibility of morning fog and haze.  As the trough axis is displaced westward, winds shift to a more easterly direction.  The easterly winds are katabatic (downslope) which decreases low level moisture and increase daytime maximum temperatures.  Unless a strong Levante is raising dust into the atmosphere, morning visibilities will also generally increase.

    3.  CUT-OFF:  Cold fronts are the principle producers of mean monthly rainfall.  However, Cut-Off lows southwest of Spain with their associated blocking conditions are a major cause of abnormally high monthly precipitation amounts.  The quasi-stationary nature of Cut-Off lows produces weather conditions, which generally affect Southwestern Spain and Northern Morocco for extended periods.  The effects of cold fronts are usually of shorter duration due to their dynamic nature.  The most favored location for Cut-Off lows to bring heavy precipitation and thunderstorms to Rota is slightly west of Southern Portugal or within the Gulf of Cadiz.  Those that form near the Canary Islands can affect the local area to a lesser degree, especially when they are "kicked off" to the northeast and become baroclinic.

E.  ANTICYCLONES
    1.  MIGRATORY:  Highs generally migrate across Southern Great Britain and the Bay of Biscay into France.  Trajectories are mainly eastward, but range from northeastward to southeastward.  Highs crossing France on an east or southeastward track spill into the Western Mediterranean between the Pyrenees and the Alps.  There are two forms of migratory high development that effect Rota: Polar outbreak and the classic baroclinic development.  The polar outbreak occurs when a high amplitude ridge causes a Polar or Arctic air mass in its source region to move southward across Northern Europe.  The classic baroclinic development, on the other hand, occurs in the baroclinic region behind a cold front. This "bubble" of higher pressure extending from the Subtropical Ridge  intensifies beneath the upper level convergence ahead of a major short wave ridge.  This high-pressure center will continue to propagate eastward into the Mediterranean region or Europe.  Migratory highs can occur throughout the year, but are less frequent and less intense during the summer due to the weak nature of the Polar Front Jet.  Migratory high centers seldom pass directly over Southwest Iberia.

    2.  SEMI-PERMANENT:


   a.  The Subtropical (Azores) High is the major semi-permanent pressure system affecting Rota during the summer.  Although not classified as a blocking high, its summer location relative to the local area has the same effect.  It is quite effective in the summer as a barrier to migratory (baroclinic) systems (particularly in the month of July).  Combined blocking and subsidence effects of the Subtropical High are responsible for the cloud free, rainless condition, which dominates the local area. During the summer, the Subtropical High will ridge eastward into the Western Mediterranean.  Since these systems are barotropic in nature and therefore not supported by the Polar Front Jet they will have a tendency to stagnate over the Mediterranean basin displacing the semi permanent thermal trough westward.  This situation is the main cause of summer Levantes.  Due to the abundance of landmasses in the Mediterranean basin it is not a source region for Maritime Tropical air.  High-pressure centers that develop by this process will normally weaken sufficiently within 2-3 days to allow the thermal troughing over the Gulf of Cadiz to re-orient to its normal position over the Western Alboran.  

        b.  Displacement of the Subtropical High from its normal location (32N 32W) and reorientation of its major axis (normally northeast-southwest) are revealing factors in the development and configuration of large scale weather patterns.  Variations of location and orientation are numerous and complex.  However, any pronounced movement of the Subtropical High center or reorientation of its major axis accompanies or precedes a change in the large-scale weather pattern. Sustained northeast movement precedes the development of a blocking high over the British Isles or Western Europe, and a Cut-Off Low southwest of Iberia. Westward displacement, with a simultaneous shift to a north-south axis, foretells or accompanies long wave development in the Eastern North Atlantic.  Generally, the center is displaced northward, and the axis shifts to a north-south orientation during periods of meridional flow.  During high zonal flow, the center is displaced southward, and the axis shifts to an east-west orientation.  The global long wave hemispheric analyses and prognoses charts are useful tools for observing these major displacements.

    3.  BLOCKING:


   a.  Due to the frequency of occurrence of blocking situations over Western Europe and their profound effect on forecasting the local area weather, a detailed discussion of the dynamics of blocks is provided.  A block is defined as the development of a warm barotropic ridge or Cut-Off High aloft that disrupts and splits the normal mid-latitude westerlies.  Blocking is almost invariably associated with a strong meridional flow--particularly in the developmental and mature stages.  This strong meridional flow combined with the intense convergence aloft associated with strong upper level ridge produces a nearly impenetrable boundary to the normal rain producing cyclonic activity of the mid-latitudes.  In many cases, due to the high amplitude of the ridge, blocks become associated with a cold high to the north or northeast--relative to the block, at the surface. Blocks normally persist for an average of 15 days and favor formation over the western coasts of continents.  In general, blocks form when intense cyclogenesis upstream produces intense warm air advection on the eastern side of the low.  Warm air advection will build a strong barotropic ridge downstream.  Consequently, depending on the orientation of the westerlies around the block, baroclinic systems are forced to the north or south.  At least one lower latitude, cold barotropic, upper level low is associated with all blocking patterns.  Although blocks are quasi-stationary, shifts in response to short waves are common. Only two blocks, Omega and Alpha (or Rex) generally effect Western Europe and are all discussed in detail. 

            (1) Omega blocks are characterized by an intense warm barotropic ridge or Cut-Off High bounded on the east and west by a long wave trough, Cut-Off low or a combination thereof.  This produces an upper level pattern in the westerlies resembling the Greek letter Omega.  These blocks, when associated with a strong barotropic ridge, are generally in the formative stages and baroclinic systems are forced north over the ridge axis.  This is the most common block over Western Europe.  Weather over the local area will be determined by either the position of the ridge and trough axis or Cut-Off low relative to the local area.  If the Omega block is associated with a Cut-Off High (very rare), baroclinic systems will follow a zonal jet south of the high into the local area.  As a general rule these blocks are in a decaying stage due to the lack of continued thermal support for the Cut-Off High.

            (2) Alpha blocks are characterized by a warm barotropic high north of a cold barotropic low.  This situation produces an upper level flow that is split with one branch of the Polar Front Jet to the north of the high and another branch south of the low.  This form of block is rare over the local area.  It is normally associated with a decaying Omega block, particularly when the ridge axis shifts from its normal north-south orientation to an east-west orientation.  This occurs when a strong jet max in the ridge axis causes it to reorient and sharpen.  As this jet max propagates, it overshoots the ridge axis cutting off the downstream trough.  The resulting cold barotropic low gets "trapped" south of the high.  In this situation, the northern branch of the Polar Front Jet is normally stronger; the southern branch, however, can still transport enough mass to create disturbed weather over the local area, depending on the position of the jet axis or cold barotropic low.

        b.  Blocking can affect the weather of Southwest Iberia and Morocco throughout the year, but is most common during winter and spring.  The frequency and location of blocks are the primary cause of low annual rainfall totals.  The resulting relatively dry period has in turn caused a drastic decrease in the occurrence of heavy fog and stratus over the local area due to the drying of the inland moisture sources to the north and east of Rota.

F.  FRONTS
    1.  COLD FRONTS:


   a.  Cold fronts are one of the principle producers of local rainfall.  Rota experiences many types of cold frontal passages having varied intensities.  However, the majority of cold frontal passages are associated with Maritime Polar air masses.  Only one trajectory, across Northern and Western Europe, is available for the transit of slightly modified Continental Polar or Arctic air to the local area.

        b.  Cold frontal passages are most numerous from October to March, with a peak occurrence in the late fall and early winter.  Weak cold frontal passages do, on occasion, occur during the summer months.  The frequency of occurrence increases rapidly from September to October and decreases gradually from March to June.  Passages may occur as often as every 36 hours under high zonal conditions.  Blocking is generally responsible for extended periods of decreased frontal activity; particularly when the ridge axis is positioned over or near Iberia.

        c.  The major rain-producing cold fronts are normally those, which approach Rota from the west.  These East to northeastward moving cold fronts are less subject to low-level modification by the topography of the Iberian Peninsula.  Normally, northeastward moving cold fronts are of the "wide weather band" variety and are generally slow moving.  Consequently, their influence is of longer duration.  As a result of modifying influences, cold frontal clouds and precipitation patterns vary widely.  These patterns are best determined from a combination of satellite images and conventional surface and upper air data.

    2.  WARM FRONTS: Active warm frontal passage at Rota is very rare.  When they do occur, warm fronts are normally followed by a cold frontal passage within 12 to 24 hours.  Warm fronts approach Rota from the west or southwest.  Because there is a 600 to 900 mile gap in routine synoptic coverage, satellite images are the best means of detection for active warm fronts.

    3.  OCCLUDED FRONTS: Occluded frontal passages are extremely rare at Rota, but both warm and cold occlusions have been observed.  Of the two types, warm occlusions are the more frequent.  Satellite pictures are the best tool for location and classification of these systems.  In general, warm occlusions approach Rota from the southwest and cold occlusions approach from the west.  Occlusions usually occur with development of low latitude cyclones associated with blocking patterns.  The associated frontal zone moves out ahead of the developing Cut-Off low and undergoes frontolysis.

    4.  FRONTOLYSIS AND FRONTOGENESIS:


   a.  The Gulf of Cadiz and terrain across Southern Spain and Northern Africa favor frontolysis. Contributing factors are:



  (1) Latitudinal distribution of sea temperature.



  (2) The topography of the Iberian Peninsula.



  (3) The prevailing anticyclonic flow associated with the Subtropical High.

        b.  Cold fronts approaching from the north are subject to modification by at least two of the above factors.  Frontogenesis over the area is rare and generally associated with a Cut-Off low, centered to the west and southwest of the station, becoming baroclinic as it is caught up in the southwesterly flow ahead of a major short wave trough.

G.  LOCAL SURFACE WINDS AND HARBOR SEAS:
    1.  Annually, the predominant local surface wind is the result of many factors.  Summer winds are generally dominated by a land-sea circulation, and to a lesser extent, the semi-permanent warm barotropic trough that dominates the region.  Winter winds are controlled by migratory pressure systems and fronts.  The location and strength of the Azores High influences local winds in all seasons.  Gradient winds are representative only from the southwest quadrant.  All other directions are influenced by topography.  Wind directions in general tend to be oriented east-west.  Winds in excess of 10 knots from due east are very uncommon, due to the mountainous terrain over Southern Spain.  Funneling effects are pronounced from the northeast and southeast due to the Guadalquivir River valley and the Strait of Gibraltar, respectively.

    2.  From May to September, due to the differential heating of the land and sea, a northeasterly land breeze dominates the local winds at night. A southwesterly sea breeze (Poniente) dominates the day.  The strength of the sea breeze ranges from 8 to 14 knots and varies with the thermal gradient. The opposing land breeze averages less than 5 knots.  The sea breeze normally begins between 1100L and 1300L under weak pressure gradient regimes.  A sea breeze does not usually occur when gradient winds exceed 15 knots.

    3.  Levante occurs throughout the year, but are most common during the summer months.  Locally, a Levante is defined as a southeast quadrant wind at 12 knots or more lasting for at least 5 hours (refer to Section III-A LEVANTE).

    4.  The strongest recorded winds in the local area were west to southwesterly ahead of major cold fronts, which approached from the west.  These fronts generally produce heavy precipitation, sustained winds of 25 knots or greater on station and gale winds in the port area.  Southwest winds of this magnitude can build seas in excess of 7 feet quite rapidly in the anchorage and as high as 4 to 5 feet in the inner harbor.  If the Azores High builds in rapidly or a jet max propagates over the local area behind these fronts, post-frontal west to northwesterly winds can be of similar strength.

    5.  The graph shown in approximates the variability of winds within the Naval Station, especially between the NAVEURMETOCCEN main building (Building 532), the runway and the Port Department.  Due to various effects, the runway speeds average slightly less than those recorded at Building 532.  Variations between the port area and Building 532 are due primarily to topography and coastal proximity.  (The graph represents the case where the sustained wind at Building 532 is 16 knots for all directions.  Other wind speeds vary similarly, but the relationship is not linear.)

    6.  Local Wind Warnings areas are defined as follows:

        a.  Naval Station - All of Naval Station Rota excluding the Bay of Cadiz and port facilities area.

        b.  Inner Harbor - Water areas within the Naval Station Rota port breakwater, all piers and beach areas, and coastal areas within 500 yards of the coast.


   c.  Anchorage - All exposed areas of the Bay of Cadiz not within the Inner Harbor.

    7.  The physical layout of the Naval Station Harbor is discussed in Section I-D. The outer harbor is protected by land from the full force of the wind, except for winds blowing from about 180° to 300°.  Although the Inner Harbor is relatively well protected by breakwaters, winds and seas from 120° to 200° can enter unobstructed between the breakwaters.  The seas can reach the piers with little change in height.  In some cases, they may even grow as they feel bottom within the harbor.  Wind and its effect on seas within the harbor:

        a.  Winds from 120° to 180°T:



  (1) Maximum fetch is six miles for winds between 120° and 150°T and four miles for winds between 150° and 180°T.



  (2) Inner Harbor seas will range in height from 50 to 100% of the Anchorage seas.  Seas rarely exceed 2 feet in the Inner Harbor, except during near gale or gale Levante.  Seas as high as 3 to 4 feet have been observed with this type of strong southeasterly wind.  Anchorage seas during a near gale or gale Levante can reach 6 feet.

        b.  Sea or swell from the Atlantic from 180° to 200°T:



  (1) Anchorage seas will be 70 to 90% of waves just northwest of the city of Cadiz.



  (2) Inner Harbor sea height will be 30 to 60% of the height of waves entering the Bay of Cadiz.

        c.  Sea or swell from the Atlantic between 200° and 300°T:

            (1) Sea or swell from this direction undergoes refraction before reaching the Rota port area and enters the Inner Harbor only after considerable loss of height.



  (2) Inner Harbor seas will be only 10 to 20% of waves entering the bay.



  (3) Anchorage seas will be 70 to 90% of waves entering the bay.

        d.  Offshore winds from 300° to 120°T: Winds flow over an extremely fetch-limited area and will build only 1 to 2 ft seas in the Anchorage and 1 ft or less seas in the Inner Harbor.


   e.  Caution should be exercised when using the winds and seas rules for the Inner Harbor. Even though the main channel will remain dredged, silting may change the bottom topography considerably. Wave trains have been observed to focus toward the access into the inner harbor. The apparent result is that more wave energy could be refracted along the channel and into the breakwater entrance.

PRIVATE 
III.  FORECASTING
A.  LEVANTE
    1.  GENERAL DESCRIPTION: In its Spanish and meteorological sense, Levante means "an easterly wind".  Topographical influence shifts the strong easterly flow through the Strait of Gibraltar to a southeasterly wind locally.  The normal Levante circulation of the summer season advects Mediterranean air (modified Maritime Tropical) across Spain and the Alboran Sea.  In westward transit across Spain, the air is heated and dried adiabatically in the down slope flow approaching Rota.  A venturi effect through the Strait of Gibraltar, coupled with a thermal trough axis, which shifts to a north-to-south position extending from Southern Portugal to Morocco, induces strong and gusty southeasterly winds in the local area.  Locally, a Levante is defined as a southeast quadrant wind of 12 knots or more sustained and persisting for at least five consecutive hours.  At the station, winds will be southeasterly at 12 to 18 knots with gusts from 22 to 28 knots.  At the same time, winds in the inner harbor will be southeasterly 18 to 24 knots with gusts from 28 to 34 knots. On the average, gale Levante in the inner harbor occurs one to two times per year on the average.

    2.  SUMMER LEVANTE: A primary synoptic feature for the summer Levante is higher pressure over the West Med/Alboran/Eastern Iberia, relative to lower pressure west of Gibraltar.  As the axis of an East Atlantic upper level ridge moves east or southeast, surface pressure ahead of it increases in response to confluence aloft downstream of the ridge axis.  Mass transportation into the Western Mediterranean by the ridge will develop a high-pressure center over the Balearic Sea.  With a weak pressure gradient over the West Med, this high will continue to build southward and expand into the Alboran Basin.  While high pressure builds into the West Med and Alboran Basin, inverted thermal troughing enhances easterly flow by deepening and shifting westward to a position between Northern Morocco and coastal Portugal. Once the high is established in the Alboran, north and southward low level divergence is blocked by the Sierra Nevada mountain range of Southeastern Spain and the Atlas Mountains of Northern Morocco.  Higher pressure over the Alboran and Western Mediterranean induces easterly flow south of the Sierra Nevada range and through the Strait of Gibraltar.  The Strait of Gibraltar, the only sea level outlet for low level divergence in the Alboran Basin, will funnel Levante winds at 25 to 55 knots, occasionally greater.  Due to surface friction, the strongest funneled winds will extend from the Strait of Gibraltar westward into the Gulf of Cadiz as a low level jet stream zone. Rota is normally on the extreme northwest portion of the zone.  A typical Levante day is characterized by a clear sky, low humidity, and high temperatures.  During a moderate-to-strong Levante, visibility may be reduced in blowing dust.  Levante may occur at any time of the year, but they are least common from November through February.  Levante has been observed on as many as eight consecutive days; however, more than half of the cases last only one day. Although Levante winds have persisted for 60 consecutive hours, they normally commence about 1000L and end by 2200L as a result of diurnal temperature variation. 

        a.  Wind:

            (1) The summer Levante exists under a broad area of high pressure. Low-level inversions exist along the southern boundaries of this high pressure.  These inversions play a critical role in the diurnal variation of the wind speeds.  As daytime heating breaks the low-level inversion, the return to adiabatic conditions allows for vertical mixing, which in turn forces some of the kinetic energy of the low-level jet to the surface.  Consequently, the strongest surface winds will occur during the warmest part of the day.  As night-time cooling occurs, the inversion is re-established and surface winds decrease.  It is not uncommon at night for station winds to back to light easterly, while the port remains strong southeasterly.  This is due to topographic effects and differential cooling between land and sea.

            (2) Turbulence:  Wind speed shear is greatest in the low levels.  With a low-level jet present, maximum winds are normally between 1500 and 3000 feet.  Wind speeds from the east quadrant are usually between 25 and 50 knots.  This jet marks the top of a temperature inversion and the top of the turbulent air.  Maximum vertical shear will be present near the top of the inversion and at night when winds below the inversion are commonly light.  Conditions are usually smooth above 3000 feet.  Locally, this can best be revealed by taking PIBAL observations.

        a.  Temperature:  Warm air advection during Levante allows for above normal temperatures at any time of the year.  In the summer, temperatures will frequently exceed 90°F except in the event of a very strong Levante in which low level mixing will hinder temperature increases.  When the southeast pressure gradient is close to that of the sea breeze gradient vector, a light afternoon southerly wind can develop, allowing temperatures to exceed 100°F.


   b.  Visibility:  Usually, unrestricted or 5 to 7 nautical miles light haze.  Haze aloft can become very thick during a strong Levante, especially in the summer.


   c.  Relative Humidity: Usually very low, between 10% and 40%, depending on the season.


   d.  Precipitation:  Very rare, but not impossible. Due to low-level subsidence and adiabatic warming and drying, the Levante is not supportive of rain-producing weather.  However, south to southwesterly flow above the low-level southeast jet can bring light precipitation to the area.

    3.  CUT-OFF LOW LEVANTE: 
A deepening long wave trough in the East Atlantic or a developing Cut-Off low to the west or southwest of Iberia in the far East Atlantic with high pressure over Western Europe may produce Levante conditions across the region.  Especially, in cases where the low is near, or moves slowly toward, the Gulf of Cadiz.  Maritime Polar air (warm)--commonly referred to as winter Mediterranean air--is advected into the local area from the east. 

    4.  APPROACHING COLD FRONT LEVANTE:
 Forecasting the sudden onset of a Levante in the Gibraltar area and ultimately in the Rota area requires the tracking of weak cold fronts as they move southward along the east coast of Iberia.  Movement of these fronts, if cloudless or if satellite data is not available, can be followed by observing the changes in the normal sea breeze regime at Alicante (LEAL) and Malaga (LEMG).  Both locations will experience a sudden shift from normal southerly sea breeze to a moderate easterly wind for a short period and then southeasterly. A defined frontal system approaching from the west will also provide for Levante conditions with high pressure over the Balearic Sea.  Frontal passage through the Strait of Gibraltar will cause Levante to cease.

    5.  FORECASTING GUIDELINES:  


   a.  PIBAL- for summer Levante (taken between 0000L and sunrise)

            (1) Factors:




(a) Meteorological situation unchanging.




(b) Partly cloudy to clear skies.




(c) Dynamic low west of Southern Iberia not present.

            (2) Forecast SMALL CRAFT CONDITIONS for the following locations when the maximum PIBAL wind below 4000 feet is between 090° and 160° in direction and at the respective speed ranges:



      25 to 42 knots ANCHORAGE




 28 to 45 knots INNER HARBOR




 38 to 55 knots STATION

            (3) Forecast GALE CONDITIONS in any area when the maximum PIBAL winds exceed the above ranges given for that area. 

It should be noted that the above values tend to represent SUMMER Levante conditions, and should not be singularly evaluated for forecasting wind speeds for either Summer or Winter Levante winds. 

            (4) Levante winds will normally commence about 1000L and end from between sunset and 2300L.  Under strong Levante, southeasterly winds may continue through the night.

        b.  Mistral winds tend to build high pressure into the Western Mediterranean. Levante winds usually follow the end of a Mistral within 12-24 hours.  However, both can occur simultaneously when the surface ridge axis extends from the Bay of Biscay southeast across Central and Eastern Spain.


   c.  Stratus, common along the West Coast of Portugal, is normally pushed approximately 200 nautical miles offshore with low-level easterly flow.  At times, this movement may precede the onset of a Levante in the local area.  Visual satellite imagery is the best tool for observing this phenomenon.


   d.  A late morning to afternoon east to northeasterly wind on station often precedes a Levante by one day.


   e.  The surface wind at Gibraltar will invariably shift to easterly before the wind at Rota shifts to southeast.  The 850mb wind direction and speed at Gibraltar has proven to be a good indicator of whether or not a Levante is probable in the local area.  Derived from Levante Surface Winds at Rota, Spain, Annex A (Tech Note), Fleet Weather Center, Rota, Spain 1965.


   f.  Approximate winds in the Strait of Gibraltar with respect to the Gibraltar/Tangier (LXGB/GMTT) pressure gradient (higher pressure at LXGB):



  2 mb E 30 to 38 knots



  3 mb E 36 to 45 knots



  4 mb E 43 to 53 knots



  5 mb E 48 to 58 knots

        g.  Tarifa, station number 08458, is an excellent indicator of the actual wind through the Strait.  Gibraltar's surface wind is not a good indicator.


   h.  Pressure gradient of 4mb or greater between Malaga and Rota, (higher at Malaga) will produce Levante conditions at Rota.

        i.  Local Levante ends with the passage of a cold front or short wave, weakening high pressure in the West Med/Alboran or when a dynamic low moves east into the Alboran from the Gulf of Cadiz.

        j.  Intense surface heating over the Iberian Plateau can negate what normally would be a Levante scenario over the local area.  Most common occurrence seems to be during transition seasons when a typical summer Levante is forecast due to inverted thermal trough to the east. If the southeast winds DO NOT occur by 1200 local, surface heating often induces a sea-breeze, countering the southeast flow. 


   k.  A recently developed local technique for forecasting summer Levantes utilizes the 925mb NOGAPS model.  By tracking the location and intensity of the 925mb thermal trough, a reliable 48 hour forecast can be produced. The associated NOGAP model 925mb wind speeds accurately depict the MAXIMUM wind speeds, and by noting the progression of the thermal trough, day to day changes in intensity can be forecast. Look primarily for the thermal trough axis to lie between Faro and Cape St. Vincent for the onset of Levante conditions. 

B.  FOG 
    1.  Although heavy fog has been observed every month, the frequency of occurrence does not constitute a serious hazard to local operations.  All fog observations (including specials) reporting visibility of 6 miles or less, amount to less than 4% of the annual total.  Less than 1% of total observations recorded heavy fog (visibility 1.2 miles or less).

    2.  Moisture sources for the local area are the ocean, recent rainfall, and marshes located inland north-northeast and southeast of the station.  During extreme periods of drought (which occur approximately every ten years) deficits in mean rainfall across the local area have decreased the availability of moisture within inland marsh areas.

    3.  All types of fog have been observed, but the most common is radiation fog.  Heavy fog is normally a combination of radiation fog and advection fog.  Light fog or haze may persist, night and morning, for several days.  Heavy fog occurring on two or more consecutive days is unusual. 

    4.  Conditions most favorable for formation of heavy fog occur during the rainy season.  On clear nights following a moderate or heavy rain, when weak onshore winds prevailed during the day, rapid cooling begins soon after sunset.  Within a few hours, a northeast quadrant drainage wind develops, advecting cool air to the local area.  The thickest fog forms when the northeast drainage winds, perhaps enhanced by a northeast gradient flow, advect fog from the marshes to the local area.  Low-level saturation usually occurs prior to midnight.  Duration of the resulting heavy fog depends on the depth and intensity of the surface inversion.  Heavy fog may form by 0200L and persist until 1500L.  Unfortunately, these conditions are more or less typical of the occasions when only light fog forms.  Upper air temperature soundings are not taken locally, but a PIBAL taken after sunset may provide the data, which will enable the forecaster to predict the formation of heavy fog.  Northeast quadrant drainage winds are normally topped by southwest quadrant winds when heavy fog forms. The directional shear occurs at the top of the temperature inversion.  However, any marked change in the wind direction or speed is significant.  Winds are near calm through the drainage layer and a sudden increase in the wind speed usually indicates the inversion top.  However, a southwest flow above the drainage layer is the surest indicator of heavy fog.  The intensity of the inversion may be approximated by comparing the local surface temperature to Gibraltar's 1200Z upper air sounding.

5. On occasion, fog may develop following a Levante, especially if a strong Levante has persisted for 2 days or more.  As the Azores High builds over Western Europe, northerly winds will flow across western Iberia.  If the Levante ends with the onset of an afternoon or early evening sea breeze, the warmer moist air to the west will be advected over the colder, upwelled water near the Spanish and Portuguese coasts (the Huelva Front) and condense, forming fog, and occasionally low stratus, depending on the height of the inversion and the strength of the subsidence capping the marine layer.  Post-Levante fog is most common during the warm season. 

    6.  Fog and low ceilings can also be advected northward from the coast of Morocco and Western Strait of Gibraltar region with this same post-Levante situation.  This usually occurs with the development of a Gulf of Cadiz eddy, which is discussed in detail in Section III-D.  This type of fog can move in between sunset and sunrise with southerly flow.  Post-Levante fog is most common from ate spring to early autumn. 

    7.  FOG FORECASTING GUIDELINES: A composite of typical idealized fog conditions is listed below:


    (1) Mostly clear skies.


    (2) Light (less than 7 kts) northeasterly surface winds.

         (3) Saturation or near saturation at the surface.


    (4) Strong surface inversion.

        a.  Forecast HEAVY FOG if conditions 1, 2, and 3 exist or are forecast to occur and the PIBAL sounding shows southwesterly winds, above the drainage layer (northeasterly surface winds), indicating the presence of condition 4.


   b.  Forecast LIGHT FOG if conditions 1, 2, and 3 exist or are forecast to occur, and no strong inversion or no definite low-level wind shift exists.

        c.  If conditions are borderline, a relative humidity of 60% or greater at max heating the previous day is a good thumb rule for morning fog.


   d.  Fog during the spring and early summer can be expected by morning if the normal sea breeze (240°) backs to 210° - 220° and the dew point is 60°F or more at mid-day.


   e.  ADVECTION FOG can occur following a Levante.  Generally, fog occurs the next morning with light southerly winds (5-10 kts), or when a southwest afternoon sea breeze marks the end of the Levante and persists for 4 to 5 hours.

        f.  Persistent and widespread afternoon haze (visibility 5nm) is often a precursor to morning fog.

        g.  Early evening RADIATION FOG is likely to develop if all of the following occur:

            Dew point 60°F or more at mid-day.



  Widespread haze (visibility less than 5nm).



  Southwest winds of 6-15 kts persist for 4-5 hrs in the afternoon.

    8.  Forecasting fog dissipation, especially when BIMC, is critical to airfield operations.  To date, the most accurate method has been using the Gibraltar SKEW-T.  As found in the AG1&C, find the intersection between the temperature curve and the average mixing ratio line and then trace down dry adiabatically to the surface. When the ambient temperature equals this forecasted temperature, fog should begin to lift to near instrument conditions within minutes and could be at or near visual conditions within an hour. 

C.  THUNDERSTORMS/SEVERE WEATHER
    1.  TYPES: 


   a.  SUMMER THUNDERSTORMS are rare.  Strong subsidence associated with the East Side of the Azores High suppresses low-level vertical motion.  A prevailing sea breeze and cool offshore waters augment the stability of an already stable low-level lapse rate.  Rare summertime occurrences are often associated with rapidly developing Gulf of Cadiz lows.


   b.  DIURNAL THUNDERSTORM activity is evenly distributed.  Peaks of activity occur in the afternoon and in the morning hours near sunrise.  Afternoon thunderstorms tend to reach maximum frequency and intensity some 20 to 30 miles inland, where maximum radiation is unaffected by onshore winds, and instability is enhanced by orographic lifting.  Normally, Rota is on the fringe of afternoon thunderstorms.  Air mass thunderstorms forming over water at night are most intense just prior to sunrise.  They may affect the local area any time after sunset, but peak activity occurs just after sunrise.  Frontal thunderstorms can occur at all hours.


   c.  AIR MASS THUNDERSTORMS are much more common than frontal thunderstorms.  Frontal thunderstorms occur from mid-September to early June.  Air mass thunderstorms occur year-round, and are normally associated with unstable Maritime Polar air, between the surface cold front and the passage of the 500-mb trough.  In autumn and winter, the time lag between the front and passage of the 500mb trough takes two or three days, during which the thunderstorms may occur. Post-frontal showers often occur 12-36 hours after frontal passage, even in the presence of rising heights and NVA. This precipitation extends less than 20 miles inland and results when the parent low stalls near the British Isles. Enhanced cumulus will develop offshore and is visible on high resolution IR imagery. With the commencement of on-shore flow near sunrise, the highly saturated swelling cumulus will move on-shore, thereby creating rapid precip amounts and IFR conditions.

    2.  THUNDERSTORM/PRECIPITATION FORECASTING RULES: Thunderstorms are observed on an average of 15 days per year at Rota.  Considering the climate and geography, the percentage of frequency is high.  Central California coastal cities, where the climate is very similar to that of Rota, average only 4 to 6 thunderstorms per year. A reliable relationship between vorticity and showery precip has been established. An absolute value of + 12 or greater often results in moderate to strong cumuloform development, as long as low level moisture is present. Vorticity ADVECTION is just as important however. Precipitation has resulted with values of only + 8, provided there has been a 12 hour advection of 4 or more. A composite of typical, idealized thunderstorm conditions is listed below in order of significance keeping in mind that sufficient positive vorticity advection alone can indicate enough instability to induce cumulonimbus development regardless of below-normal heights:

        a.  Height of 500mb level is below 5637 meters in winter, 5647 in spring, 5875 in summer, and 5746 in autumn.


   b.  Wind speed of 50 knots or more at the 500 mb level and 100 knots or more at the maximum wind level.


   c.  West quadrant wind directions (215° to 295°) at the 500 mb level and the maximum wind level.


   d.  After cold frontal passage from west quadrant until passage or significant weakening of the 500 mb trough.


   e.  From October through April:



  (1) Forecast THUNDERSTORMS when a combination of the rules discussed exist or are forecast to occur.

            (2) Forecast HAIL in thunderstorms only when the freezing level is at or below 9,000 feet.

            (3) Forecast RAIN if the Gibraltar sounding shows at least 20 knots at 850mb and 50 knots at 500mb from the south-southwest octant. This rule applies to autumn, winter and spring.



  (4) An additional forecasting aid is the "TOTAL-TOTALS" stability index, utilizing the Gibraltar upper air sounding.

                35 to 40 = possible SHOWERS




 40 to 45 = possible THUNDERSTORMS




 45 to 50 = possible SEVERE THUNDERSTORMS




 greater than 50 = possible TORNADIC ACTIVITY

        f.  Of the rules discussed, rule (b) is the least necessary for thunderstorms to exist. Regarding stability indices, there have not been any studies to directly correlate index values at Rota to the occurrence of thunderstorm development. And since sounding data comes from a DOWNSTREAM station, it is not logical to interpret index values literally. However, reliable forecasts can be made by noting the TRENDS of index values from soundings. Using the TRENDS of the indices instead of the ABSOLUTE values, a more accurate depiction can be determined. As an example, noting a decrease in Showalters values over a 12-24 period has proved more reliable in thunderstorm forecasting than using the absolute value itself. 

    3.  FUNNEL CLOUDS have been observed on station on several occasions, almost always in association with approaching cold fronts or post frontal troughing. On occasion, they have been observed to touch down near the Naval Station. In these instances, it was observed that they were not originating from supercell thunderstorms, or even weak thunderstorm activity, but rather from rapidly growing cumulus congestus.  Volume 2 of the Synoptic-Dynamic Meteorology in Mid Latitudes provides this explanation:


   a.  Tornadoes do not occur exclusively in supercells. Multicell thunderstorms occasionally spawn tornadoes, as can growing cumulus congestus in a type 3 (cold air) environment, which are commonly referred to as cold-air funnels.

        b.  Lines of growing cumulus congestus, over water, adjacent to precipitation shafts will sometimes produce waterspouts.  Similar phenomena over land have been referred to as land spouts.  Landspouts form when convergence under a rapidly growing cumulus congestus acts on a pre-existing vortex along the convergence line that originally had spawned the cloud, such that occurs at or near a coastal environment. The parent storm of landspouts form in an environment of weak wind and vertical shear, i.e. an environment conducive to ordinary cell development. 

D.  GULF OF CADIZ EDDY
    1.  During the warm season (May - Sep), an oceanographic phenomena referred to as the Gulf of Cadiz eddy, can bring low stratus and dense fog to the local area.  This eddy develops as result of the Azores High extending northeastward towards the Alps, causing warm and dry weather with light winds over the area. Specifically, along the West Coast of Portugal, the prevailing northerly winds flow parallel to the coast causing coastal upwelling.  The Canary Current which flows south along the Portuguese and African west coasts comes from high latitudes and is cooler and has relatively lower salinity values along the coastline.  Additionally, the inflow of cooler, less saline water through the Strait of Gibraltar flows in the upper layer (approximately 400 feet) and the outflow from the Mediterranean Sea is warmer, more saline and is deeper because this denser water has sunk from the surface where it was rendered more saline by net evaporation in the Mediterranean Sea.  Finally, the curvature of the coastline in the Gulf of Cadiz adds to the cyclonic flow found in the Gulf of Cadiz.  Usually after a strong LEVANTE, the Azores High builds over Western Europe and northerly winds will flow across southern Iberia.  Coastal upwelling exists along the southern Iberian coastline.  If the Levante ends with the onset of an afternoon or early evening sea breeze, the warmer moist air to the west will be advected over the colder, upwelled water near the Spanish and Portuguese coasts (caused by the Huelva Front) and condense, possibly because residual aerosols left by persistent Levante winds, forming fog, and occasionally low stratus, depending on the height of the inversion and the strength of the 

subsidence capping the marine layer.  Although a relatively rare occurrence, once established, this eddy can persist for several 

days.  Fog and stratus may begin rolling in after sunset and persist into the late morning hours.  As interior Iberia heats up during the daylight hours, the onshore sea breeze dissipates the fog and low stratus.


   a.  High pressure ridging into the Alboran.


   b.  North to northwesterly flow at 500 mb over Western Iberia.


   c.  Azores High riding east to Western Iberia and toward the Moroccan coast.

E.  EXTREME TEMPERATURES
    1.  Temperatures greater than 90°F occur frequently from June to September and occasionally in May and October.  During September 1964, a record month, temperatures exceeded 90°F on 19 days.  The record high of 117°F was reached in August 1982.  Extreme minimum temperatures usually occur when winds are from the east semicircle.

    2.  Wind speed is as important as direction.  Sustained winds in excess of 15 knots on station will allow for low-level mixing, and thus hold temperatures down.  Ideal conditions for extreme maximum temperatures are: clear skies and light surface winds from the east semicircle. In other words, if the resultant wind (gradient induced surface wind vector plus the sea breeze vector) remains in the east semicircle, temperatures at or above 100°F are possible during the summer months.

    3.  The Guadalquivir River Valley stretches from San Lucar north-northeast through Sevilla and on to Cordoba.  In the summer months, this valley is a source region for extremely hot air.  

Rota's highest summer temperatures are usually observed when the wind is light from the northeast.  Most temperatures in excess of 100°F are when this wind regime exists.

    4.  Freezing or below freezing temperatures also occur in the early winter when the wind is from the northeast.  Freezing temperatures may occur in December and January, but rarely in February.  They are associated with Continental Polar or Arctic air that has a strong trajectory extending from Germany, southward across France and Spain.  Arctic air is modified upon its arrival to the local area and is normally blocked by east-west orientated mountain ranges over Southern France, Northern Iberia, and Northern Italy (Pyrenees and Alps).  In the event that this air mass influences the local area, temperatures of less than 30o F  may occur.  Favored conditions are as follows:

        a.  North-northeast 500mb jet.


   b.  Below-normal heights (5647 in winter).


   c.  Dew point below freezing at max heating.


   d.  Clear skies.


   e.  Surface wind from the northeast at less than 5 knots during the night.

    5.  Local Temperature Forecasting Rules:


   a.  If light offshore flow is forecast through maximum daytime heating hours, skies are mostly-clear to clear, a low-level inversion exists and no advection is occurring in the area. The maximum temperature will be close to the temperature at the top of the inversion brought down dry adiabatically to the surface (use the Gibraltar sounding).  In addition, the time this maximum temperature is reached marks the onset of the sea breeze.  


   b.  From spring to autumn, the actual hour of the onset of the sea breeze greatly determines the maximum temperature for 

the day.  On the average, the sea breeze vector is from 240° at 8 to 13 knots in summer and 2 to 8 knots in winter.

        c.  If the same air mass remains over the area, the minimum temperature for a clear night is equal to the dew point at 

the hour of maximum heating the previous day.  On a night that is not clear, the minimum temperature will be within 1 to 2 degrees of the dew point of the previous day.

F.  MISCELLANEOUS FORECASTING GUIDELINES
    1.  FRONTAL SYSTEMS moving from northwest to southeast across Iberia will often stagnate over the Alboran Basin and produce cloudy conditions with rain and often thunderstorms over Southern Iberia up to 48 to 62 hours after frontal passage.

    2.  HEAVIEST PRECIPITATION over Southern Iberia is normally associated with a Gulf of Cadiz low moving east across the Strait of Gibraltar.  This situation will last about three days with precipitation only extending about 80 to 90 miles inland.

    3.  The Polar Front Jet south of the Bay of Biscay will intensify a Gulf of Cadiz low and bring increasing cloudiness with precipitation to the Iberian Peninsula.  

    4.  A stationary Cut-Off low located over the Bay of Biscay will propagate short wave activity through Southern Iberia every 8-14 hours producing scattered precipitation.

    5.  TURBULENCE:  50 knots of wind at the 850 mb level perpendicular to any of the mountain chains over the Iberian Peninsula will produce moderate to severe turbulence.  A moderate or strong Levante will produce moderate to severe low-level turbulence up to 3000 feet locally and up to 5000 feet in the lee of mountains east of Rota.

    6.  VISIBILITY

        a.  Lowest visibilities (other than in fog) occur with a south to southeast flow.  Visibility can lower to IFR for three or 

four days in thick haze.  This occurs two to three times a year during the summer months and skies will normally be clear to partially obscured in haze.

        b.  Best visibility (6 miles plus) is normally associated with a northwest flow.

        c.  During summer with a sea breeze regime, visibility can lower to 3 to 4 miles in haze.

G.  REQUIREMENTS AND PROCEDURES FOR MONITORING AND REVISING FORECASTS ISSUED
    1.  TERMINAL FORECASTS: Naval METOC Units use the METAR Code for terminal forecasts as per NAVOCEANCOMINST 3143.1E.  Formats for these codes are found in NAVOCEANCOMINST 3143.1E.  TAFs are issued every six hours at 0300Z, 0900Z, 1500Z, and 2100Z.  In all cases the TAF is transmitted prior to 40 minutes after the forecast hour.

    2.  AMENDED TERMINAL FORECASTS: An amended terminal forecast will be issued at any time the forecaster considers it advisable in the interest of safety, efficiency of aircraft operations, flight planning, dispatching, operational control, and in-flight assistance to aircraft.  In determining the need for an amendment, first consideration will be given to providing adequate advance warning of the development of conditions bearing on the safety of en route aircraft and the adjustment of any forecast that is failing in such a way as to create a potential hazard.  The following criteria should be used as additional guidelines in determining whether an amendment is needed.  However, both the responsibility and the authority for issuing amendments, when they are of importance in the sense outlines above, rests upon the flight forecaster.

        a.  THUNDERSTORMS:



  (1) A thunderstorm was not forecast, but later occurs or is expected to occur.



  (2) A thunderstorm was forecast, but later is not expected to occur.

        b.  SURFACE WIND:



  (1) The surface wind was forecast less than 15 knots, but later is expected to reach or is reported as 25 knots or more.

            (2) The surface wind was forecast as 25 knots or more, but later is expected to be in error by 20 knots or more.

        c.  ICING:  Freezing precipitation at the surface or ice pellets are expected to occur and were not forecast.

        d.  CEILING:  








AMEND FORECAST IF CONDITIONS 







CHANGE TO OR ARE LATER 



FORECAST VALUE


EXPECTED TO BECOME


3000 ft or above

1500 ft or below



1500 ft or above

1000 ft or below



1000 ft or above

500 ft or below



 500 ft or above 

200 ft or below



1500 ft or less


3000 ft or above



1000 ft or less


1500 ft or above



 500 ft or less 

1000 ft or above



 200 ft or less


500 ft or above

        e.  VISIBILITY:








AMEND FORECAST IF CONDITIONS








CHANGE TO OR ARE LATER 



FORECAST VALUE


EXPECTED TO BECOME


5 miles or more


3 miles or less



3 miles or more


1 mile  or less



1 mile or more


1/2 mile  or less



1/2 mile or more

1/4 mile  or less

      





AMEND FORECAST IF CONDITIONS








CHANGE TO OR ARE LATER 



FORECAST VALUE


EXPECTED TO BECOME


3 miles or less


5 miles or more



1 mile  or less


3 miles or more



1/2 mile  or less

1 mile  or more



1/4 mile or less

1/2 mile or more 

        f.  See NAVOCEANCOMINST 3143.1E for correct format for writing terminal forecasts, amendments, delayed transmissions, and corrections.

    3.  LOCAL FORECASTS AND WARNINGS: Due to Naval Station Rota's coastal location, severe local wind conditions may vary depending upon location and prevailing wind condition.  Consequently, the Naval Station has been subdivided into three local wind warning areas.  (Extreme temperature and thunderstorm advisories are valid for the entire local area)  The three wind warning areas are:


   a.  Naval Station - All of Naval Station Rota minus the Bay of Cadiz or Port Facilities area.


   b.  Inner Harbor - Water areas inboard from the Naval Station Rota port break-water, all piers and beach areas, and coastal within 500 yards of the coast.


   c.  Anchorage - All exposed water areas of the Bay of Cadiz outside the breakwater

    4.  The following criteria for local warnings have been established per COMNAVACTS SPAIN/NAVSTA ROTA INST 3140.1 (series). When the condition exists, the Aviation Duty Forecaster will issue the appropriate warning and immediately inform the Air Department Duty Officer.


THUNDERSTORM CONDITION II: Thunderstorms are observed or are forecast to be within 25 nautical miles of the Naval Station, but not over the station, within a 6-hour period.

(Note:  Thunderstorm Condition II must be set if any mention of thunderstorms is made in the TAF for the applicable time frame (including "VCTS").


THUNDERSTORM CONDITION I: Thunderstorms are imminent or within 1 hour, or 10 nautical miles, of the station.  If hail is forecast, the words "WITH HAIL" will be included in the warning.


THUNDERSTORM ADVISORY: An AUTODIN thunderstorm advisory message encompassing the parameters of thunderstorm conditions I 

and II will be sent.  An advisory does not set field conditions.  The purpose of the advisory is to inform local commands of impending thunderstorm activity.  The appropriate field condition must be set in conjunction with the issuance of this advisory and called out to appropriate personnel by phone.  


GALE CONDITION IV: Indicates a threat of destructive winds with a sustained force of 34 to 47 knots within 72 hours.


GALE CONDITION III: Destructive winds with sustained force of 34 to 47 knots are possible within 48 hours.


GALE CONDITION II:  
Destructive winds with sustained force of 34 to 47 knots are possible within 24 hours.


GALE CONDITION I: Destructive winds with sustained force of 34 to 47 knots are forecast within 12 hours or are imminent.


STORM CONDITION IV: Indicates a threat of destructive winds with a sustained force of 48 knots or greater within 72 hours.


STORM CONDITION III: Destructive winds with a sustained force of 48 knots or greater are possible within 48 hours.


STORM CONDITION II: Destructive winds with a sustained force of 48 knots or greater are forecast within 24 hours.


STORM CONDITION I:  
Destructive winds with a sustained force of 48 knots or greater are forecast within 12 hours or are imminent.


HIGH WIND WARNING:  
Sustained winds of 20 to 34 knots or frequent gusts to 25 knots or greater are forecast at specified times at Naval Station.


SMALL CRAFT WARNING: Sustained winds of 20 to 34 knots or frequent gusts to 25 knots or greater are forecast at specified times at Inner Harbor or Anchorage.


EXTREME TEMPERATURE WARNING: Freezing:  Temperatures below 32°F will persist for 3 hours or more at either Naval Station or Moron AFB.  A warning will be issued respectively.



Heat:  Apparent temperatures above 95°F or 100°F will persist for 3 hours at Naval Station or Moron respectively.  A warning will be issued respectively.


APPARENT TEMPEATURE CATEGORIES:  

    1.  Apparent temperature (sometimes referred to as the effective temperature) is derived from the ambient air temperature and the relative humidity.  It is an expression of how hot it “feels’ to the body.

    2.  Use the following to determine apparent temperature category.

    3.  The following categories will be used to relate apparent temperatures with effect on the human body.

APPARENT

TEMPERATURE
CATEGORY

HEAT SYNDROME

(degrees F)

130 plus

IV BLACK

Heatstroke or sunstroke imminent


105-130

III RED

Sunstroke, heat cramps, or heat 






exhaustion likely.
 Heatstroke 






possible with prolonged
exposure 






and physical activity.

90-105

II AMBER

Sunstroke, heat cramps, and heat 






exhaustion possible with 
prolonged 






physical activity.

80-90


I GREEN

Discretion required in planning 






exercise for unseasoned personnel. 






This is marginal heat stress limit 






for all personnel.

less than 80
BLUE


Extremely intense physical exertion 





may precipitate heat exhaustion or 






heat stroke, therefore, caution 






should be taken.

H.  AIDS FOR PREPARING ROUTINELY REQUIRED FORECASTS AND WARNINGS
    The following data is not received as part of the normal data requirements, but is available via ARQ.





EXAMPLE:
RR ARQ







SA LERT

    1.  COMMON ARQs


   SA - Current Observation


   FT - Terminal Forecast


   TW - SA and FT combined


   SM - 6 Hourly Synoptic Observation


   SI - 3 Hourly Synoptic Observation


   UM - Upper Air Sounding 


   UJ - Upper Air Sounding to include PPBB if available

    2.  SHIP SYNOPTIC REPORTS


   SHVX 12 KAWN - Atlantic Ocean


   SHVX 13 KAWN - Atlantic Ocean


   SHVX  1 KWBC - Gulf of Mexico and Caribbean Sea


   SHVX  2 KWBC - Gulf of Mexico and Caribbean Sea


   SHVX  3 KWBC - Gulf of Mexico and Caribbean Sea

    3.  SUMMARIES, FORECASTS AND PLAIN LANGUAGE DISCUSSIONS


   ABUS 1-3 KWBC - Current weather conditions for CONUS

        ABUS 11-14 KWBC - Max and min temperatures, precip, 

                          48 hr weather and temp forecast for 99

                          cities in the 50 United States.

        FEEU KGWC - Extended outlook forecast for Southern

                    England, W. Germany, Benelux Countries,

                    Northern Italy, Spain, Turkey, and Eastern 

                    Mediterranean.

    4.  DITCH HEADINGS


   FXAM KNWC NRO4 - 24 hr. Prog. for area 70-25N, 65-25W


   FXME01 KNWC NRO4 - 24 hr. Prog. for area 55-30N,45W-45E


   FXUM KNWC NRO4 - 24 hr. Prog. for area 25-70N,65-105W

    5.  ALTIMETER SETTINGS


   FBNT 03 KNWC NRO2 - 24 hr. Prog. for Mediterranean


   FBAM KNWC NRO2 - 24 hr. Prog. for Atlantic

    6.  TROPICAL WEATHER INFORMATION


   WHNT 01 KNGU - CURRENT WARNING MESSAGE FROM NLMOC 


   (WHNT02 FOR STORM #2, WHNT03 FOR STORM #3, ETC.)

        ABCA 20 KMIA -
TROPICAL WEATHER DEVELOPMENT

        AXCA 20 KMIA -
DISCUSSION

    7.  SIGMETS

        WSFR 31 LFLF - France


   WSEG 31 HECA - Egypt

        WSGR 31 LGAT - Greece


   WSEW 31 LEMM - Spain

        WSIY 31 LIBB - Italy


   WSIY 31 LIRA - Italy


   WSIY 31 LIMM - Malta


   WSML    LMMM - Malta

        WSUS 40 KWBC - USA


   PWUS KGWC - USA Point Warnings

    8.  PIREPS


   UAXX 30 EGWR - Europe


   UAXX 31 EGWR - Europe

    9.  ELECTROMAGNETIC REPORTS


   HFUS 1 KGWC - Joint USAF/NOAA Report of Solar and 

                      Geophysical Activity

        HFUS 2 KGWC - 2nd Report HF Propagation

        HFUS 4 KGWC - Geomagnetic Noise: 7 day forecast

        HFXX 1 KGWC - 27 day Solar Flux Forecast and History

    10.  NOTICES


    NOEU 1 KGWK - Notices concerning FAX operations


    NOXX 1 KNWC - Optimum Path Aircraft Routing System 


             (OPARS) advisories concerning software

I.  NUMERICAL MODEL GUIDELINES
    1.  U.S. NAVY OPERATIONAL GLOBAL ATMOSPHERIC PREDICTION MODEL (NOGAPS)
        a.  Background: NOGAPS 3.4 became operational in 1995.   NOGAPS is run twice daily and is available through TAU 120.



  (1) Model Tendency: 




 (a) Surface:

· The best NOGAPS height forecast is at the 850mb level.




(b) Mid level (500mb) works well over water through 48 hours.




(c) The formation of upper level Cut-Off lows is forecasted well.


 
(2)  Model weaknesses:




(a) Is slow to deepen cold core lows and very slow to deepen explosive lows. Once formed, the surface lows remain 3-4mb weak throughout their life cycle.




(b) In the Mediterranean, NOGAPS tends to over-forecast surface lows.




(c) There is no consistent directional bias on position error, but deepening lows tend to move slowly, especially when embedded in zonal flow.




(d) Complex lows are usually merged into one.




(e) Upper level short wave troughs embedded in either zonal flow or a broad trough are poorly forecast and 

difficult to follow. The associated surface lows are under-forecast, slow to deepen and generally slow to move.




(f) Generally slow to fill mature lows. 

     2.  U.S. NAVY OPERATIONAL REGIONAL ATMOSPHERIC PREDICTION MODEL (NORAPS)


a. Background: The terrain definition enhancements available with NORAPS makes this the superior model in the Mediterranean. However, it is less capable than NOGAPS over water with areas of extensive open water to the west. Model accuracy, therefore, improves from west to east across the Mediterranean (with NOGAPS handling upstream East Atlantic systems more accurately). NORAPS uses first-guess and boundary conditions from NOGAPS, and produces transmittable fields. NORAPS resolution as of AUG 1992 is 45 km per grid point. NORAPS is run twice daily (0000 UTC/1200 UTC) through TAU 48. The winds indicated on NORAPS surface charts are generally 5 to 10 knots lower than the actual surface wind speed over water for wind speeds greater than 12 knots.



(1)  Model Strengths:




(a) Gives a better depiction of high pressure cells and/or ridging across the Western and Central Mediterranean.




(b) Good representation of orographically induced systems/features.




(c) Handles complex lows well.


 
(2)  Model Weaknesses:




(a) Slow to develop and move lows in the Western Mediterranean.




(b) Slow to deepen developing lows south of the Atlas Mountains.  Slow to move them east to the Gulf of Gabes and the Gulf of Sidra.




(c) Highs in the Mediterranean and highs which ridge southward into North Africa are 2 to 4mb too strong by 48 hours.




(d) Slow to fill mature lows.


3.  EUROPEAN CENTER FOR MEDIUM-RANGE WEATHER FORECASTS (ECMWF)



a. Background:  ECMWF has distributed selected products via the GTS of the WMO since 1 AUGUST 1981. Products are passed by ECMWF to the Regional Telecommunication Hubs (RTH's) at Bracknell and Offenbach (Great Britain). ECMWF produces routine global analyses for the four main synoptic hours 00, 06, 12 and 18 UTC and global ten-day forecasts based on 12 UTC data. Products are transmitted on a schedule, beginning at about 2230 UTC with the analysis products, and ending around 0200 UTC with the forecasts for day 6. Computing resources are provided by a CRAY x-MP/48 with front end support provided by a Cyber 855 and an IBM data handling subsystem.  The ECMWF data assimilation system consists of a multivariable optimal interpolation analysis, a non-linear model initialization and a high resolution spectral model which produces a first guess forecast for the subsequent analysis. Data are assimilated every 6 hours.


  
(1)  Model Strengths:




(a) Best available product for medium range forecasts.




(b) Forecasts of the movements of the long waves, maintenance and breakdowns of blocks are fairly reliable for 120 to 168 hour forecasts.




(c) Blocks are forecast accurately on the 72 to 120 hour prognoses.




(d) Small features are usually depicted accurately for short-range prognoses.

    

(2)  Model Weaknesses:




(a) Spin-up problems in the model physics or the inadequate analysis of mesoscale details in the flow may occasionally have an adverse effect on the short-range forecast. 




(b) The general position of forecasts from 168 to 240 hours is able to identify periods of higher or lower atmospheric activity (e.g. periods of intense cyclogenesis) or general hemispheric changes (e.g. the breakdown of westerlies, formation of blocks), but the geographical position will remain uncertain.




(c) Tends to build high pressure too high and deepen lows too much in the winter.

PRIVATE 
IV.  SPECIALIZED FORECASTS
A.  OPTIMUM PATH AIRCRAFT ROUTING SYSTEM (OPARS)

1.  OPARS is a Navy Computer Flight Plan system that selects optimum routes for Navy, Marine, Air Force and Coast Guard aircraft.  The term "optimum" means that by considering aircraft performance parameters, weather conditions and flight regulations, OPARS can select the route and flight altitude that will result in the least fuel consumption for a particular type of flight.


2.  OPARS is a cost effective system using the Navy's own computers.  Unclassified flight plans are processed at remote sites that access the FLENUMMETOCCEN computer via telephone lines. Classified flight plans may be processed by AUTODIN message.  The OPARS data base is extensive.  Nearly all military aircraft, with parameters taken directly from NATOPS, are included in the system. The environmental data base used is as extensive as any in the world, and the Navy's models for predicting flight winds are at the forefront of advances in numerical weather prediction.  OPARS capabilities  include:



a.  World wide service (both Northern and Southern hemisphere).



b.  Flight plans up to 6 legs.



c.  The ability to route flights around severe weather, as well as prohibited or restricted areas.


3.  Once a flight is entered into the FLENUMMETOCCEN computer (either by remote terminal or by AUTODIN message), the plan is processed in the following steps:



a.  The computer identifies all the possible route options using the routing  requested by the pilot.



b.  A determination of the winds along each of these routes is made.



c.  Accommodates requested restrictions, such as upper or lower flight level limits.



d.  Using performance characteristics for the aircraft involved, it computes time and fuel requirements along each route.



e.  The computer selects the best route and altitude.

     4.  Pilots should submit requests for OPARS a minimum of 6 hours prior to their flight. Flight plans may be processed more quickly, but should be limited to emergencies or unscheduled flights. Communication access poses the largest problem to "short-fused" OPARS requests.  OPARS can be requested via telephone from the OPARS Petty Officer at FLENUMMETOCCEN and then faxed.


5.  It is the pilot's responsibility to provide the following minimum information for requested OPARS:



a.  Flight date, aircraft type, pilot/unit.



b.  The number of legs in the flight.



c.  Point(s) of departure and arrival.



d.  Aircraft operational weight (take-off weight, less fuel and cargo).



e.  Cargo weight, if any.



f.  The type of route desired (i.e., Direct, Jet Routes, Great Circle, Optimize).



g.  Time on the ground for multiple leg flights and either fuel load or reserve fuel.


6.  On multiple leg flights, there are a few other required items.  The above information will obtain a basic plan.  Beyond this, however, there are other optional inputs which a pilot, familiar with the system, can use to tailor the flight plan more closely to the flight actually intended.  Such additional items include:



a.  Engine efficiency factor.



b.  Drag count.



c.  Types of areas to be avoided.



d.  Desired fly-over points.



e.  Cargo changes on multiple leg flights.



f.  Upper and lower altitude limits.



g.  In-flight refueling.



h.  Alternate destination fields.



i.  Fuel biases for icing, start-up and/or taxying.

     7.  Due to the proximity of hostile air space, it is imperative for forecasters and observers to become intimate with OPARS output and Mediterranean FIR boundaries. The persistence of the sub-tropical jet-stream and it's favorable west to east tailwinds will often route aircraft over hostile FIR boundaries. With $J or $R routes, the forecaster must check  the output section to verify this did not occur. In the event it does, coordinate with the PIC to determine a more acceptable route. 

B.  SPACE SHUTTLE SUPPORT

Mobile Environmental Team, Rota provides hourly and half-hourly surface observations; upper level wind, temperature and pressure soundings. After this data is compiled, it is transmitted directly to NASA via PC modem. All personnel assigned to this duty must be trained and qualified by NASA personnel.

C.  ANALYSIS OF THE EFFECTS OF ATMOSPHERIC REFRACTIVITY

NAVEURMETOCCEN Rota has the capability to analyze the effects of atmospheric refractivity on radar and other electromagnetic sensors, using the Integrated Refractive Effects Prediction System (IREPS). Local support is primarily for maritime patrol and electronic surveillance missions and may be obtained on eight hours notice, if representative atmospheric soundings are available for the areas of interest.

D.  MORON AFB FORECASTS

NAVEURMETOCCEN Rota provides local weather support to the 496th Air Base Squadron at Moron AFB, which is located about 40 miles northeast of Rota. Moron (LEMO) has a Naval Communications Detachment assigned to a transmitter site. These transmitter towers are sensitive to sustained winds or gusts above 45 knots. Warnings for winds greater than 50 knots, thunderstorms, heavy rain/hail and extreme high/low temperatures are issued for the 496th Air Base Squadron at Moron AFB.

V.  ENVIRONMENTAL EFFECTSPRIVATE 

A.  GENERAL:  Many missions and operations at Naval Station Rota depend upon accurate and timely environmental forecasts.  Construction projects, repair operations, manpower use and resources can all be influenced by the issuance of a thunderstorm advisory or a high wind warning.  This section will focus on environmental effects on local operations.

B.  AVIATION:  


1.  Many operations at Naval Station Rota involve aircraft.  They may be canceled or postponed when forecast meteorological conditions could have a negative impact on safety or equipment.  When a flight is to be conducted under Visual Flight Rules (VFR/VMC), the pilot in command must ascertain that visual meteorological conditions meet the criteria as specified in OPNAVINST 3710.7 (NATOPS) under basic VFR flight minimums.  If Instrument Meteorological Conditions (IMC) exist or are forecast, the flight must be conducted under Instrument Flight Rules (IFR)  criteria of the NATOPS Manual (if the aircraft is equipped/qualified for IFR).



VMC
=
visibility > 2.7 nm and/or ceiling > 1500 ft



IMC
=
visibility 2.6 nm to .7 nm and/or ceiling 




1499 ft to 200 ft



BIMC
=
visibility < .7 nm and/or ceiling < 200 ft

NOTE:  VMC/IMC/BIMC criteria are established by Spanish Aviation Authority and are subject to change. Weather minima (IFR/IMC) ceiling and visibility minimums for take-off and landings established by OPNAVINST 3710.7 (series) and ICAO regulations are applicable to all aircraft at Rota.  Local landing minima are published in current FLIP (Flight Information Publications).  For flight rules, see NATOPS Manual.


2.  Aircraft Icing:  Although icing is not a major factor in the local area, many aircraft encounter icing enroute to and from Rota.  There are three basic forms of aircraft structural icing: rime, clear, and a mixture of the two.  The type of icing, clear or rime, depends primarily upon water droplet size.  Two conditions are necessary for structural icing in flight.  First, the aircraft must be flying through visible moisture, such as rain or cloud droplets, and secondly the temperature at the point where the moisture strikes the airfoil must be near 0°C or colder.  Aerodynamic cooling can lower the temperature of an airfoil to freezing even though the ambient temperature is a few degrees warmer.   The temperature range in which ice is most likely to form is from 0° to -22°C.  Icing severities are determined from individual aircraft de-icing capabilities.  It is imperative when briefing icing conditions that you inquire as to the extent of that particular aircraft's capabilities.



(a) Clear icing usually forms when the aircraft encounters cumuliform clouds.  These clouds are normally composed of large water droplets which, after striking the airfoil surface, freeze into a smooth sheet of solid ice.  Clear ice is hard, heavy and translucent.  Its removal by de-icing/anti-icing equipment is especially difficult.  This form of ice accumulates rapidly in cumuliform clouds at temperatures between 0°C and -10°C with heaviest accumulation near -8°C.  Clear ice can occur with temperatures as cold as -40°C in a thunderstorm.  Structural ice is particularly dangerous to aircraft lacking anti-icing/de-icing equipment.  An aircraft with a large leading edge area and poor de-icing equipment is unable to maintain flight for prolonged periods through icing conditions. The forecaster should be cautious as to under-forecasting or over-forecasting the intensity of icing.  An over-forecast results in a reduced payload for the aircraft and an under-forecast may result in an operational emergency.



(b) Rime ice is formed when the airfoil encounters stratified clouds or light drizzle, which is normally composed of smaller water droplets.  The water droplets freeze almost immediately upon contact with the airfoil surface, trapping air between the droplets.  This gives the ice a white, rough, milky appearance.  Rime ice is lighter in weight than clear ice and its weight is of little significance. However, its irregular shape and rough surface decrease the efficiency of airfoil surfaces by reducing lift and increasing drag.  Rime ice is usually brittle and more easily removed than clear ice.  



(c) Mixed icing can form rapidly when the water droplets vary in size or when the droplets are intermingled with snow or ice particles.  Rime ice forms when the temperature at flight altitude is colder than -8°C to -10°C and is most frequently encountered in stable stratified clouds.  Rime ice has been observed between -2°C to -28°C.  



(d) References:  Aircraft icing is covered in AWSM-105-39, and the Aerographer's Mate 1 & C Rate Training Manual.  Structural icing is covered in Aviation Weather ACOO-6A and supplement ACOO-45C, a joint FAA/NOAA publication.  Guidance for forecasting icing can be found in NAVOCEANCOMINST 3140.4B.


3.  Thunderstorms:



(a)  Thunderstorms represent one of the most formidable hazards to aviation.  All aircraft should avoid areas of expected thunderstorm activity.  Although the effects of a thunderstorm tend to be localized, the violent turbulence, high winds, severe icing, hail, heavy rains, and lightning accompanying the thunderstorm are a definite threat to the safety of flight and naval installations.  Thunderstorm advisories/warnings, conditions and procedures are covered in detail in COMNAVACTSINST 3140.1.  The forecaster must be thoroughly acquainted with associated thunderstorm phenomena and be able to accurately predict their formation and movement.  Thunderstorm formation and characteristic weather phenomena are covered extensively in Rate Training Manuals (RTM) Aerographer's Mate 1 and C and Aerographer's Mate 2.  Turbulence associated with the thunderstorm is a particular hazard to aircraft.  Turbulence is greater when the thunderstorm cell  is in the mature stage of development.  During this stage, the thunderstorm is composed of violent updrafts and down-drafts.  The extreme shear produced by the updrafts and down-drafts can cause severe structural damage to aircraft attempting to penetrate the storm.  Outside the cloud, low-level shear turbulence has been encountered 20 miles laterally from a severe cell.  The low-level turbulence area is frequently formed near the cell between the downrush of cold air and the surrounding air mass.  Often, the downrush (gust front) is marked by a "roll cloud" on the leading edge of the storm.  The presence of the roll cloud signifies an extremely turbulent area.  The low-level shear can be particularly hazardous to aircraft attempting to land in the shear zone.  The downrush or "first gust" causes rapid and sometimes drastic changes in the surface wind ahead of the approaching storm. 



(b)  Icing associated with thunderstorms can be extremely dangerous.  During the formative stage of the thunderstorm (cumulus stage), precipitation is carried aloft above the freezing level and becomes supercooled.  The abundance of supercooled water between 0°C and -15°C makes this area extremely hazardous.  Clear ice accumulates rapidly with this stratum.  A cluster of cells could produce severe icing conditions affecting a wide area.



(c)  Lightning strikes on an aircraft can puncture the fuselage and damage communication and electronic navigational equipment.  Lightning has also been suspected of lighting fuel vapors and causing explosions, however, serious accidents due to lightning strikes are extremely rare.  Aircraft refueling or defueling is suspended when lightning is observed within 10 nautical miles of the station.  Ordnance handling and fueling operations are suspended when Thunderstorm Condition I is issued for the Naval Station.  Diving operations are suspended when Thunderstorm Condition II is set for the station.


4.  Cross Winds: A strong wind component perpendicular to a departing or landing aircraft represents a serious safety hazard. Cross wind limitations are imposed on each type of aircraft.  The limitations are published in appropriate aircraft flight manuals. Cross wind limitations are based on a dry runway surface and computed perpendicular (90 degrees) to the active runway.  The following limitations for specified aircraft apply to take-off and landing on a dry runway:


(a)
C-5
46 kts

(j)
C-141  25 kts



(b)
L1011  45 kts

(k)
E-2
22 kts


(c)
C-135  35 kts

(l)
T-39
24 kts


(d)
C-130  35 kts

(m)
C-2
20 kts


(e)
P-3
35 kts

(n)
H-53
none 


(f)
C-9
30 kts

(o)
H-2
none 


(g)
KC-10 30 kts

(p)
H-46
none 


(h)
C-12
25 kts

(q)
H-60
none 


(i)
A-6
25 kts



NOTE:  Crosswinds affect helo's during taxi maneuvers.  Pilot judgment and aircraft limitations determine maxima.

C.  MOBILE CONSTRUCTION BATTALION: Rota Mobile Construction Battalion's (MCB) workload, schedule, and planning are influenced by the weather.  NAVEURMETOCCEN provides daily local weather support as well as warnings for severe or adverse weather.  Precipitation forecasts are a major concern to the battalion.  Forecasters should be aware of the impact of the precipitation forecasts.  If cement construction is planned for a certain day and rain is forecast, then the battalion must notify the local civilian contractors not to deliver cement.  Sometimes, this must be done 24 hours in advance.  A "busted" forecast can be very costly in terms of manpower, equipment resources and money.

D.  PORT OPERATIONS: High wind and sea forecasts affect many operations in the Port Department.  Port Services provides fuel, pilots, line handlers and tugboat services for a wide variety of surface ships.  When small craft wind warnings are issued, the Port Services Department's standby tugboat ensures all lines to anchored or moored ships are doubled-up.  If gale force or greater winds are forecast, extra tug crews are recalled and placed on standby for as long as the warning is in effect.  Barge and crane services are also halted.  A thunderstorm warning will cause fueling operations and ordnance handling to be halted within 10 miles of the station.  Ship mooring operations can be very hazardous in strong winds and high seas.  The breakwater usually inhibits the latter problem, with the exception of southeast swells coming under the bridge on the southeast breakwater, which can affect ships moored at Pier 3.
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