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MEAN TROPICAL STORM TRACK – OCTOBER and NOVEMBER COMBINED

Figure 28

    c.  Transitory Synoptic Features

        (1) Weak Upper Level Troughs.  These troughs in the westerlies normally begin penetrating southward through the Arabian Gulf region by late October, often accompanied by a typical surface pressure and frontal systems.  Associated weather includes sand and dust storms, squall lines, and thunderstorms throughout most of the region.  At least one severe squall line can be expected to move southeastward down the Arabian Gulf during this period.

        (2) Winter Shamal.  Winter Shamal’s are strong northerly or northwesterly winds that can begin in mid November.  This phenomenon is often the result of intensification of a cyclone/low moving east-southeastward into Syria.  As the upper level trough moves into the Arabian Peninsula it may trigger a secondary transient low in Sudan.  This combination often results in cyclogenesis and frontogenesis in the Arabian Peninsula.  The secondary low becomes the dominant pressure center and tightens the pressure gradient in the Arabian Gulf.  Cold air advection over the mountains of Turkey and Iran can drive the cold front as far south as the northern Arabian Sea.  The rate of progress of the Winter Shamal is directly dependent on the movement of the upper level trough.  Typically these early Shamals last 24-36 hours.  However, if the upper level trough stalls near the Strait of Hormuz (due to a strengthening ridge east or another low forming to the west), the Shamal may last 3-5 days. For more information on the Winter Shamal, see Mesoscale Synoptic Features, Winter Shamal in the Northeast Monsoon Section.

    d.  Mesoscale Synoptic Features

        (1) Land/sea breezes.  Land-sea breezes become increasingly important as they become the predominant feature along coastlines during normal conditions.  Gradient wind direction and speed are often greatly modified by land-sea breezes.  The effects are greatest near coastlines with steep terrain.

    e.  Maritime Weather.

        (1) General Weather.  Patchy high clouds (mean average 1/8) and unrestricted visibilities become the rule.  In the Strait of Hormuz weather is similar to that of the Southwest Monsoon.  Patchy early morning low stratus and stratocumulus ceilings decrease on the southern coast; percent frequencies drop from 15-20% in August to less than 5% by late October.  The Iranian coast still sees upslope conditions due to mountains immediately inland.  In the Gulf of Oman except for wispy cirrus, skies are clear and visibilities excellent.

        The only cloud cover of significance is that caused by low pressure systems or the interaction of subtropical and polar jet streams.  The lows move into the area from eastern Europe or the Mediterranean.  Clouds are usually middle and high; scattered areas of 2,000-3,000ft ceilings and rain showers occur in southerly flow ahead of the low.  Isolated 1,500ft ceilings occur with rain squalls and thunderstorms in the immediate vicinity of the low and its cold front.  Such systems are relatively weak, affecting area weather for 24-36 hours.  The subtropical and polar jet streams interaction over the Arabian Peninsula often results in two distinct cirrus bands that are easily discernible on satellite imagery.  One band curves cyclonically with the polar, the other turns slightly anticyclonically with the subtropical.  Strong wind shear near the jet maxima are likely to produce complicated vertical and horizontal shear. 

        (2) Sky cover.  Over the Arabian Gulf proper middle and high cloud ceilings occur ahead of and during the passage of low pressure centers.  Ceilings of 2,000-3,000ft and visibilities of 3-5NM in rain showers are confined to the immediate vicinity of the low.  In the Strait of Hormuz patchy middle and high cloud decks occur with the few fronts and associated lows which move through the Arabian Gulf to the Gulf of Oman in November.  Multi-layered clouds occur with the rare tropical cyclone as it moves westward out of the Arabian Sea.  Occurrence of tropical cyclones in this area is less than 1% in any given year.  In the southeastern Gulf of Oman sky cover decreases to 1/8-2/8 cirrus/cirrostratus.  Flow from the northeast causes a dramatic reduction in the upwelling of cooler waters along the Omani coast and eliminates the stratus/stratocumulus decks characteristic of the Southwest Monsoon.

        (3) Dust.  Blowing dust and sand frequencies decrease sharply as the season progresses.  Average visibilities rise to above 7NM.  The northwestern shore of the Arabian Gulf maintains a higher incidence of blowing dust and sand until the first significant rain because of the extreme dryness of its very fine soil.  The occurrence of blowing dust and sand is tied to strong convective activity associated with increasing numbers of cold fronts passing through the area.  In the Strait of Hormuz and southward blowing dust or sand virtually disappears after the first rains of the season.  The rare blowing dust that is seen has been advected from the Arabian Peninsula.

        (4) Winds. 

            a) Winds remain northwesterly, but speeds decrease.  Winds veer from the northwest to the south ahead of troughs or cold fronts moving into the region from Iraq.  Speeds are stronger on the Arabian side of the Gulf (10-15kts); the Iranian coast averages 5-10 kts.  The 24-36 hour sustained high surface winds characteristic of Winter Shamals begin in November.  In the Strait of Hormuz winds, except during low pressure center passages, resemble those found in the Southwest Monsoon.  This flow results from a combination of weak inflow from the Gulf of Oman and pronounced land-sea breezes, especially along the Iranian shore.  The venturi effect through the narrow part of the Strait increases wind speeds at that point.  Strongest winds continue to be on the southern coast with speeds of 10-12 kts from the northwest.  Winds on the Iranian coast, as reflected by Bandar Abbas, continue from the south at 7-8kts.  Winds in the Gulf of Oman are predominantly land-sea breezes.  The mountains that rise immediately inland of the coast on the western side of the Gulf of Oman give such winds increased strength.  Mean winds speeds drop throughout the area, averaging 5-8kts east of the Strait of Hormuz.  Stronger winds are associated with increased pressure gradients south of migrant low pressure centers in the Arabian Gulf.  Along the Omani coast reflect the strengthening of the Northeast Monsoon behind the Monsoon Trough.  The sustained, strong southwesterlies end with the retreat of the Monsoon Trough southward.  Behind it, winds switch to and steady at north-northeast.  Speeds decrease to between 7-10kts.

            b) As the Southwest Monsoon weakens in September, the winds near Bab al Mandeb become light and variable.  Usually by the end of the month they have shifted to southeast to form a convergence zone in the southern Red Sea. This zone then migrates northward during October to a mean position near 20(N.  North of the convergence zone the winds remain northwesterly.  The semi-permanent, low-pressure trough associated with this flow provides a channel for the passage of weather disturbances from the Sudan Low across the Red Sea.  As the disturbances transit the Red Sea, the convergence zone moves northward, then southward with the gradient changes.  The convergence zone is usually marked by a recognizable cloud band.

            c) Strong, gusty winds can occur in the Bab al Mandab in November.  All coastal areas are strongly affected by diurnal affects; however, these effects are less noticeable in the areas of stronger flow.  Strong convective activity is uncommon except when frontal zones penetrate the northern Red Sea.

        (5) Thunderstorms.  Thunderstorms occur along and ahead of cold fronts moving southeastward down the Gulf.  Severe thunderstorms occasionally occur with cold fronts or squall lines.  The main area affected is the central and southern Gulf and its immediate coastlines.  Thunderstorm winds above 50 kts have been recorded in the United Arab Emirates and by ships in the Arabian Gulf.  Hail has been reported over the Gulf and along its immediate coasts, along with the Omani and Zagros mountains.   Thunderstorms in the Strait of Hormuz and Gulf of Oman occur with squall lines ahead of cold fronts or with cold frontal passages.  Although rare, thunderstorm frequency increases towards the end of November as the Mediterranean storm track becomes established.  Bases are between 2,000-3,500ft and tops can reach 45,000ft.  Isolated thunderstorms, usually associated with squall lines, may approach or even exceed severe limits and are confined to passages of prefrontal squall lines and cold fronts over the higher Zagros and Omani mountains.  Isolated  severe thunderstorms are possible over the Omani mountains. 

        (6) Precipitation.  Precipitation shows a dramatic increase as the season progresses.  The Siberian high strengthens as the upper level westerlies build.  This combination shifts a storm track southward into the Arabian Gulf.  Average amounts of less than .25 inch increases to between .75 inch and 1.00 inch by November.  Most of the increased precipitation falls over the Zagros mountains.  Over the Omani mountains precipitation is found only in the high mountains in late November associated with the rare front.

        (7) Temperature.

            a) Temperatures drop significantly.  Daytime maximum temperatures along the immediate coast cool to between 85(F and 95(F.  Inland, temperatures decrease even more due to significant loss of solar insolation and the strengthening of continental anticyclones.  Minimum coastline temperatures average 55(F to 65(F.  Dewpoints on both coasts of the Arabian Gulf drop to between 45(F and 55(F.  Inland, dewpoints fall to between 35(F and 45(F.  

            b) Temperatures along the immediate shore on either side of the Strait of Hormuz average 85-90(F.  Minimums drop to between 65-70(F.  Temperatures inland are cooler because of increased elevation.  

            c) In coastal Gulf of Oman, temperatures cool gradually, but not as rapidly as along the shores of the Arabian Gulf and inland over the Arabian Peninsula and Iran.  Diurnal ranges, on the other hand, increase markedly from 5-10(F at the end of September to 10-15(F by November.                      

            d) Temperatures on the Iranian coast are cooler than those on the Arabian side of the Gulf of Oman due to the effects of the Zagros mountains.  Maximum temperatures are between 80-85(F north and between 85-90(F south.  Minimum temperatures range from 70-75(F north and from 75-80(F south.  With virtually clear skies, mean maximum temperatures in October rise 1-2F to 87-88(F.  Conversely, October minimum temperatures cool to between 68-72(F.  November temperatures cool still more.  Maximum temperatures range from 78-82(F while nights cool to 63-67(F.

        (8) Sea Surface Temperature (SST).

            a) By November, SST begin to decrease across the Arabian Gulf with average temperature of 81(F (Figure 29).  The evaporation rates is not as strong in the Fall as it is in the Summer, but is still strong enough to produce a continued steady northwestward flow of surface water through the Strait of Hormuz into the Gulf.  The current just west of the Strait reaches 1-2 kts.  The counter current continues to flows southeastward along the bottom of the Arabian Gulf and out into the Gulf of Oman. Elsewhere in the Gulf, tidal currents are not strong, usually 1-1.5 kts, but they may attain high velocities at the entrance to lagoons, estuaries and in narrow straits.  Surface drift due to wind is sometimes so great that tidal streams will fail to fully overcome its effect.
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SECTION IV – BAHRAIN

1.  Local Area Forecasting Guidance 

    a.  Temperature

        (1) Due to the proximity to the Arabian Peninsula and Arabian Gulf, Bahrain's temperatures exhibit both continental and maritime characteristic.  Slight variations in wind direction can have dramatic effects on temperature.  Computer models have improved in their temperature forecasting abilities for this region; however, models remain a distant 2nd when compared against an experienced forecaster who knows how to recognize various trends and use persistence when appropriate. 

        Max/Min Temperatures (winter):  Temperatures during the winter months generally do not vary much from day to day; therefore, persistence is definitely the best forecasting tool.  The exception would be the passage of a cold front or surface trough in which case temperatures may drop as much as 10-20(F from the previous day.  For short range forecasts (-48hr) monitoring the observations from upstream stations in Kuwait/Saudi Arabia/Iraq and noting the temperature differences before and after FROPA is the best tool.  Keep in mind the colder air moving south will modify due to warming from the Gulf.  Therefore a 20(F temperature drop at Al Jaber, KU may only equate to a 10-15(F drop in Bahrain.  For long range forecasts (48hrs+), note the differences in the computer model temperatures before and after FROPA, obtain the average temperature drop indicated by the models and subtract that from the temperatures currently being observed.  Example:

        A front will be moving through Bahrain around the 80-hour mark, how much will the temperature decrease?

MM5 45km 72/96 hr Temp Progs for 03 and 04 January indicate:


 03/12Z = 60(F

-04/12Z = 48(F

          12(F temperature drop

Comparisons with NOGAPS and GFS indicate 10(F and 20(F temperature drops respectively. 

An average of 14(F.

Recent max/min temperatures in Bahrain have been 70/62(F.  Subtract 14(F to obtain your post-frontal temps: 56/48(F.  Adjust temps accordingly as FROPA draws nearer.  

        Max Temperatures  (summer):  Under normal summertime conditions with prevailing NW'rly wind flow, max temperature will usually occur between 08 and 11Z.  Timing is dependant upon when the NW'rly wind flow becomes NE'rly due to the afternoon seabreeze setting up; thus, the longer it takes the seabreeze to set in, the warmer the temperature. The stronger the NW'rly wind gradient, the longer it will take for the seabreeze to establish itself.  *NOTE: The daytime temperature at OBBI is generally 3(F-5(F cooler than at NSA Bahrain. 

        Min Temperatures (summer):  There is generally a 9-13(F difference between max/min temperatures during the summer.  Due to Bahrain's proximity to the Arabian Gulf, minimum temperatures usually do not deviate more than +/- 1deg (F from the surrounding SST.

        Heat Indexes:  A major interest during the summer months is the Heat Index.  The dew point in Bahrain increases and decreases dramatically depending on wind direction, especially during the early morning hours when 

light onshore flow occurs.  Accordingly, the maximum heat index may or may not coincide with maximum heating.  For example:

0500L Winds 110/05 kts, Temp 91F, Dew Point 85F = 120F Heat Index

1200L Winds 360/12 kts, Temp 102F, Dew Point 75F = 116F Heat Index 

        It is imperative that forecasters understand this concept and closely monitor the daily Wind/Temp/D.P. trends as well as expected forecast conditions to accurately predict maximum heat indexes.

    b.  Wind.  

        (1) As stated earlier, the predominant wind flow in Bahrain is northerly year round.  Exceptions to this occur in the winter months, when migratory lows moving across northern Saudi Arabia into Iraq/Iran cause southerly flow ahead of the associated surface front/trough.  During the summer months, weakening of the Mediterranean surface high pressure ridge which dominates the region coupled with the formation of thermal troughs/lows along the adjacent coastlines of the Arabian Gulf will result in light variable winds and occasional southerly flow which most commonly occurs from late July thru early September.

        Wind Direction (Winter):  The models generally due an excellent job of depicting wind direction during the winter months.  The exception would be when migratory lows and associated fronts/troughs transit the area.  In these instances going with the models that are handling the synoptic situation well and are in general agreement with each other works best.  The key is to look at all the model and observational data that is available.

        Wind Direction (Summer):  The Summer or "40 Day" Shamal usually dominates the region from May thru late July resulting in NW'rly flow at 7-15 kts.  Synoptic models generally depict this well.  However due to intense daytime heating in Saudi Arabia, a northeast or southeast seabreeze typically occurs and existing low resolution models do not depict this phenomena well.

        The NE Seabreeze will occur when a NW'rly gradient is present.  Winds will veer from 300-330 to 020-040 deg. between 1100-1400L.  The timing is dependant on the strength of the gradient. The stronger the NW'rly gradient, the longer it will take the seabreeze to establish itself. 

        The SE Seabreeze will occur when a SR'ly gradient is present.  Winds will back from 200-230 to 160-140 deg. following the same principles above.

        Disruptions to the predominant NW'rly flow occasionally will occur, especially from late July thru early September.  However, models are slow in depicting these disruptions.  Good indicators that the wind will become SR'ly or variable are the formation of thermal troughs/lows in northeastern Saudi Arabia or southern Iraq, models often "hint" at the formation, but will not reverse the wind direction to correspond; therefore, it's important the forecaster understands the dynamics of what's occurring and what the model guidance is "trying" to convey so he/she can react accordingly.

        Wind Speed (Winter):  925mb winds, are a better representation of surface wind speeds due to the relatively flat terrain and lack of friction in this region, which the models over compensate for in the surface, 10m and 19m wind solutions.  When a NW'rly gradient is present, wind speeds will generally be 90%-100% of what is indicated at 925mb.  When a southerly gradient is present use 75%-85% of the 925mb wind speeds.  An additional challenge of winter is forecasting the windspeeds after passage of a cold front/trough.  More often than not, the models are 6-12 hrs late in establishing the moderate Shamal winds, which typically follows these systems.  Unless the front/trough becomes stationary over Bahrain, the Shamal strength winds can be anticipated to occur almost simultaneously with frontal/trough passage.

        Wind Speed (Summer):  In general, the same guidance can be used as winter, with slight modification's:

            a) During the daytime hours (06Z-16Z) use 90%-100% of the 925mb wind speeds.

            b) During the evening hours (17Z-05Z) use 35%-45% of the 925mb wind speeds, the decrease in winds is the result of the inversion which sets up after sunset during the summer.

*NOTE: The above guidelines apply to land stations.  Over the open waters of the Arabian Gulf, the opposite occurs, I.e. strong inversion and light winds during the day, weaker inversion and stronger winds during the evening.  (Even though Bahrain is an island, the proximity to Saudi Arabia qualifies it as a land station in this instance.)

            c) Local Wind Effects.  NW'rly winds are about 5kts stronger at Mina Salman and Sitra Anchorage compared to OBBI due to less friction over the water and funneling.  This is important to remember when considering the issuance of a Small Craft Advisories.

    c.  Visibility.

        (1) Blowing Sand/Dust, Fog and Haze account for virtually all the obstructions to vision experienced in Bahrain.  Only on rare occasions will the intensity of precipitation be significant enough to reduce visibility below 7nm.  Understanding when and when not to forecast obstructions to vision is critical for ensuring safe U.S, Joint and Coalition military aircraft and shipboard operations conducted locally.  

            a) Haze.  Haze in this region is compiled mainly of salt, smoke and dust particles.  It is the most common obstruction to visibility, accounting for reduction below 7nm 60%-70% of the time during the winter months and 80%-85% of the time during the summer months.  Rarely will haze alone lower the visibility less than 5nm locally, when it does, it generally happens in the morning hours, near sunrise.  Normally, sufficient vertical and horizontal mixing occurs and visibilities improve as the day progresses.  Stability in the lower levels of the atmosphere is the key to determining if haze will be prevalent or not.  Light surface winds with a strong subsidence inversion indicated on our Skew-T would indicate favorable conditions for haze.  Conversely, strong surface winds (>15kts) with the lack of a subsidence inversion would not indicate favorable conditions.

            b) Dust.  Forecasting reduced visibilities as a result of blowing/suspended dust probably poses the greatest local forecasting challenge.  Depending on conditions, it is not unheard of for dust to reduce visibilities to less than 1nm for 2-3 consecutive days; therefore its impacts on flight operations are significant.  The 4 main scenarios that result in significant dust events locally are:

            c) Post-Frontal.  This occurs during the winter months when Shamal conditions exist on the backside of a cold front or surface trough.  As the front/trough moves across the source regions of Iraq/Saudi Arabia widespread dust is generated by the winds behind it. The plume will be clearly evident on visible satellite imagery and often times IR as well. As the front/trough moves across Bahrain, the visibility will decrease almost instantly.  For long range forecasts, a "realistic" visibility forecast would be 1 to 2nm after FROPA.  For short-range forecasts take into account the upstream observations and plume appearance on satellite imagery.  Plumes with enough density to appear on IR imagery will almost certainly decrease the visibility to less than 1/2nm.            

            d) Pre-Frontal.  Dust generated from Kaus winds in the wintertime occur less frequently than its post-frontal counterpart. However, strong SW'rly winds ahead of an approaching frontal system occasionally advect dust from the southern Arabian Peninsula across Bahrain.  Normally the SW'rly winds don't encompass enough "fetch" over the Saudi desert or sustain for a long enough period of time to transport significant amounts of dust into the local area.  Visibility reductions below 3nm are rare with these scenarios.  Keep in mind the Post-Frontal scenario and associated conditions will most likely be soon to follow.

            e) Summer Shamal.  During the summer months, Shamal strength winds in central and southern Iraq routinely generate significant amounts of dust that greatly affect the visibilities in those areas.  Because of the complex land, sea and diurnal interactions occurring during these months, this dust USUALLY does not affect Bahrain to a significant degree.   On a typical day the winds in Iraq often exceed 20+ kts, and the temperatures exceed 115F.  Whatever dust these winds have generated reaches the Arabian Gulf and rides up and over the relatively cooler gulf air (90F).  So usually, the only impact to Bahrain is a brownish tint to the sky with no reduction to visibility.  During the evening hours, the winds in Iraq decrease considerably as radiational cooling begins and a low level inversion sets up, effectively turning off the dust machine. The next day the scenario repeats itself.   During the summer months, for dust generated in Iraq to reduce visibility in Bahrain, basically one of two things must occur:

            Scenario (1): The dust generated during the day is so extensive that when it "lowers" over the Arabian Gulf during the evening (as the gulf inversion lowers or washes out) it advects into the local area.

Sustained daytime wind speeds in the source regions of Iraq generally must be 30+ kts for 8 to 12 hrs for this to occur.  A very substantial plume over the AG will be evident on visible imagery as a result of these winds.  Visibilities ranging from 1nm - 2nm would be a realistic forecast on the following day.

            Scenario (2):  A strong enough pressure gradient exists which nullifies the normal diurnal wind pattern and results in strong NW'rly winds in Iraq throughout the night.  As the dust generated during the evening reaches the Arabian Gulf it stays at the surface and advects into the local area.  This is the less common of the two scenarios.  Keep in mind, if using the 925mb wind speeds to estimate the wind conditions over Iraq, only 35-45% of the indicated wind speed will reflect at the surface.  This is important to remember because frequently a 25kt-35kt low level jet sets up at night over southern Iraq but the observed surface winds are only 10kt-12kts.

            f) Haboob.  This is probably the most difficult dust scenario to forecast due to its high degree of variability and micro-scale nature.  A Haboob is essentially an outflow boundary with a wall of dust associated with it.  A typical scenario would be for a "MCC type" area of severe thunderstorms to develop over Saudi Arabia within approximately 200nm of Bahrain.  When these cells collapse the dust generated from the outflow eventually advects across Bahrain into the Arabian Gulf.  The prevailing surface winds may aid or hinder the plume from advecting into the local area and compounds the forecasting challenge.  Calm or light/variable winds provide ideal conditions for the dust to travel unimpeded.  Once the dust has made it to Bahrain, visibilities as low as 1/4nm are not unheard of.

            Haboob events are almost impossible to forecast outside the 6-12 hr period.  Inside this timeframe, the best rule of thumb is to be cognizant of the severe thunderstorm activity over Saudi Arabia, monitor observations from stations between "here and there" and evaluate whether or not the surface wind flow is conducive or not for advection of the dust into the local area.

            Duration of decreased visibilities?  The next consideration to the dust forecast challenge is how long will it persist once on station? The primary factors to consider are:  (1) Is the dust still being generated in the source region? (2) How long was it generated in the source region? How extensive is the plume on satellite imagery? (3) How low do you expect the visibility be?  (4) Will the local winds be strong enough to clear the dust out of the area?

            Scenario (1) Post-Frontal or Shamal:  When forecasts are being issued prior to the onset of dust generation, a safe call is to keep the dust in the local forecast for 24hrs after arrival on station. Keep in mind that if the front/trough is expected to stall just south of Bahrain or the post-frontal winds decrease dramatically the dust will persist longer, in this case 48 hrs would be a safe call.  When forecasts are being issued after the dust has been generated, satellite imagery is the best tool.  Note the extent of the dust plume, its movement, and correlate that with what you anticipate the winds to do locally.  Because strong winds generally accompany this scenario, visibilities in Bahrain usually improve to 3nm or better within 10-12 hrs providing the dust is no longer being generated upstream and advecting into the area.

            Scenario (2) Summer Shamal/Haboob:  As with the above scenario, wind speeds are everything.  If the local winds are light/calm it is possible for the dust to persist for 72 hrs or greater.  Winds 10kts or greater should equate to visibilities improving to 3nm or better within 8-10 hrs of onset. 

            g) Fog.  October thru March marks the primary period for fog formation locally.  Although not frequent, visibilities can and do decrease to less than 1/8 of a mile and therefore significantly impact aircraft and port operations.  When it occurs, the scenario is almost always the same:  Light (3-5kts) E'rly or SE'rly onshore flow during the evening hours closes the Temp/D.P. spread, radiational cooling occurs and sometime between the hours of 0100L and 0400L fog forms.  Therefore, anytime winds are expected to be light from the E-ESE during these months, fog should be a major consideration.  Once formed, visibilities will normally increase above 3nm by 0900L and above 5nm by 1000L.  The exception is when there is dense mid/high level cloudiness preventing strong surface heating with light onshore flow persisting throughout the day.  In these instances the visibility may not increase above 3nm until early afternoon and will drop below 3nm shortly after sunset as the fog reforms.

            h) Precipitation.  Due to the predominantly arid climate that prevails throughout the region year-round, Bahrain remains relatively “precip-free”.  Basically, precipitation only happens between the months of October thru early May, with the period December thru February averaging the highest monthly totals.  Almost always it is showery in nature and falls from cloud decks between 5,000ft to 12,000ft.  Because of its infrequency, it is challenging to forecast, however the guidance below should assist.

    d.  Ceilings.  

        (1) During winter, the cloudiest period of the year, average sky conditions are clear to scattered with ceilings occurring below 10,000ft only 5%-10% of the time; below 3,000ft 2%-3% of the time (Dec-Feb) and rarely if ever below 1,000ft.  A ceiling below 3,000 ft during this time of year is more than likely the result of a thunderstorm on station or fog that is lifting.  If the STJ or PFJ axis is overhead, a ceiling between 20,000ft and 30,000ft can be expected.  During the summer months the Tropical Easterly Jet will push far enough north to advect enough mid/high level cloudiness over the area to constitute a ceiling.  Average heights will generally range between 18,000ft and 30,000ft.  In general, ceiling heights rarely impact aircraft operations at OBBI.

            a) Thunderstorms.  Thunderstorm activity is at its peak during the months of October, March and April because significant daytime heating coupled with the location of the subtropical jet-stream makes the environment most suitable during these months.  It will occur in the other “wet” months if there’s sufficient SR’ly or SE’rly flow ahead of a cold frontal boundary/surface trough and the STJ or PFJ axis is overhead with an average speed greater than 90kts. The presence of a major/minor shortwave trough at 500mb or 700mb can enhance thunderstorm development but is not necessary for it to occur.  There two primary “set-ups” which result in thunderstorms on station:

            (1) Nov-Feb

     - Front/Surface Trough over the station

     - PFJ/STJ (> 90kts) axis or a shared energy area between the two is located overhead

     - Persistent L/L moisture advection ( S’rly/SE’rly flow)  * SW’rly flow = dry air thus not conducive for convective development

            (2) Oct / Mar-May:

     - Daytime temps reaching 80+ deg

     - The STJ axis directly overhead with sustained wind speeds >80kts

     - A stationary trough or convergent zone at the surface, oriented west to east, from southern Saudi Arabia into the CAG, the axis passing just north of Bahrain

     - Persistent L/L moisture advection ( S’rly/SE’rly flow)

            *NOTE: When thunderstorms have developed anywhere in the region, close attention must be given to satellite imagery and the presence of any outflow boundaries as they too can provide the necessary low-level convergence needed to develop additional cells.  Unfortunately, at present, there is no reliable local radar data available to assist.

            The absence of one of the above ingredients will most likely negate thunderstorm development.  Even when all are present, thunderstorms directly on station will be “hit or miss” but there should at least be TCU in the vicinity.  Associated ceilings will generally range from 5,000ft to 8,000ft and may occasionally lower to 3,000ft. Visibility restrictions are rare but may go as low as 5nm.  Aside from the “normal” model data and satellite imagery; stability indices from a model-generated Skew-T can be a valuable tool when forecasting local convective activity.

            b) Showers.  The local shower activity that occurs is generally light and insignificant to operations.  Commonly the 24 hour total equals no more than a trace.  Obviously when conditions are favorable for thunderstorms, they are favorable for showers as well.  However, showers should also be forecast when all the ingredients for thunderstorms are present with the exception of jet support.  Additionally, it is not uncommon from late March thru early May to get light showers out of a 10,000ft to 12,000ft alto-cu deck, therefore anytime significant mid level moisture is present this should be taken into account.
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CLIMATOLOGICAL SUMMARY FOR JANUARY

1.  January is the coldest month of the year at Bahrain.  The average temperature is 62F.  Precipitation occurs 7 days out of the month (second most wettest, along with April).  Winds predominantly from the WNW at 12kt.

2.  Statistical Data

    a.  Temperature

        (1)  Extreme Maximum (23rd, 1953)................... 82F

        (2)  Mean Maximum................................... 66F

        (3)  Average........................................ 62F

        (4)  Mean Minimum................................... 58F

        (5)  Extreme Minimum (20th, 1964)................... 41F

    b.  Precipitation

        (1)  Mean Number of Days with Precipitation......... 7 days

        (2)  Mean Number of Days with Thunderstorms......... 1 day

        (3)  Mean Number of Days with Fog................... 3 days

        (4)  Mean total precipitation....................... 14.6 mm

    c.  Obstruction to Vision

        (1)  Mean Number of Days with Haze/Smoke............. 17 days

        (2)  Mean Number of Days with Sand/Dust..............  5 days

        (3)  Mean Number of Days with Obstruction to Vision.. 19 days  

CLIMATOLOGICAL SUMMARY FOR FEBRUARY

1.  February is the second coldest month of the year at Bahrain.  The average temperature is 65F and is the third wettest month of the year.  Winds are predominantly from the NNW at 13kt.

2.  Statistical Data

    a.  Temperature

        (1)  Extreme Maximum (22nd,1973)....................  93F

        (2)  Mean Maximum...................................  69F

        (3)  Average........................................  65F

        (4)  Mean Minimum...................................  60F

        (5)  Extreme Minimum (11th, 1950)...................  37F

    b.  Precipitation

        (1)  Mean Number of Days with Precipitation.........  6 days

        (2)  Mean Number of Days with Thunderstorms.........  1 day

        (3)  Mean Number of Days with Fog...................  3 days

        (4)  Mean total precipitation.......................  16.0 mm

    c.  Obstruction to Vision

        (1)  Mean Number of Days with Haze/Smoke............. 15 days

        (2)  Mean Number of Days with Sand/Dust..............  6 days

        (3)  Mean Number of Days with Obstruction to Vision.. 17 days

CLIMATOLOGICAL SUMMARY FOR MARCH

1.  March is the wettest month of the year at Bahrain, averaging 9 days.  The average temperature is 70F.  Winds are predominantly from the NNW at 14kt.

2.  Statistical Data

    a.  Temperature

        (1)  Extreme Maximum (19th, 1966)...................  95F

        (2)  Mean Maximum...................................  75F

        (3)  Average........................................  70F

        (4)  Mean Minimum...................................  64F

        (5)  Extreme Minimum (1st, 1959)....................  50F

    b.  Precipitation

        (1)  Mean Number of Days with Precipitation.........  9 days

        (2)  Mean Number of Days with Thunderstorms.........  1 day

        (3)  Mean Number of Days with Fog...................  1 day

        (4)  Mean total precipitation.......................  13.9 mm

    c.  Obstruction to Vision

        (1)  Mean Number of Days with Haze/Smoke............. 14 days

        (2)  Mean Number of Days with Sand/Dust..............  8 days

        (3)  Mean Number of Days with Obstruction to Vision.. 17 days

CLIMATOLOGICAL SUMMARY FOR APRIL

1.  During the month of April, the temperature begins to rise dramatically - from an average of 70F in March to 78F in April.  However, April is the second most wettest month of the year, along with January.  Winds are predominantly from the N at 11kt.

2.  Statistical Data

    a.  Temperature

        (1)  Extreme Maximum (20th, 1949)...................104F

        (2)  Mean Maximum................................... 84F

        (3)  Average.........................................78F

        (4)  Mean Minimum................................... 72F

        (5)  Extreme Minimum (1st, 1979).................... 57F

    b.  Precipitation

        (1)  Mean Number of Days with Precipitation.........  7 days

        (2)  Mean Number of Days with Thunderstorms.........  2 days

        (3)  Mean Number of Days with Fog.................. <.5 days

        (4)  Mean total precipitation.......................  10.0 mm

    c.  Obstruction to Vision

        (1)  Mean Number of Days with Haze/Smoke............. 12 days

        (2)  Mean Number of Days with Sand/Dust..............  8 days

        (3)  Mean Number of Days with Obstruction to Vision.. 15 days

CLIMATOLOGICAL SUMMARY FOR MAY

1.  The month of May also sees a dramatic increase in temperature - from an average of 78F in April to 87F in May.  Precipitation starts to decrease also, with an average of 3 days.  Winds are predominantly from the NNW at 13kt.

2.  Statistical Data

    a.  Temperature

        (1)  Extreme Maximum (29th, 1972)....................109F

        (2)  Mean Maximum.................................... 92F

        (3)  Average......................................... 87F

        (4)  Mean Minimum.................................... 80F

        (5)  Extreme Minimum (1st, 1967)..................... 66F

    b.  Precipitation

        (1)  Mean Number of Days with Precipitation........... 3 days

        (2)  Mean Number of Days with Thunderstorms........... 1 day

        (3)  Mean Number of Days with Fog................... <.5 days

        (4)  Mean total precipitation.......................   1.1 mm

    c.  Obstruction to Vision

        (1)  Mean Number of Days with Haze/Smoke............. 12 days

        (2)  Mean Number of Days with Sand/Dust..............  9 days

        (3)  Mean Number of Days with Obstruction to Vision.. 16 days

CLIMATOLOGICAL SUMMARY FOR JUNE

1.  June’s temperature continues to rise, with an average of 91F.  The month of June is virtually precipitation free.  However, there is an increased number of days with obstruction to vision due to suspended sand/dust.  This is contributed to the summer shamal.  Winds are predominantly from the NNW at 15kt.  

2.  Statistical Data

    a.  Temperature

        (1)  Extreme Maximum (5th, 1979)........................115F

        (2)  Mean Maximum....................................... 97F

        (3)  Average............................................ 91F

        (4)  Mean Minimum....................................... 85F

        (5)  Extreme Minimum (14th, 1967)....................... 73F

    b.  Precipitation

        (1)  Mean Number of Days with Precipitation......... <.5 days

        (2)  Mean Number of Days with Thunderstorms......... <.5 days

        (3)  Mean Number of Days with Fog................... <.5 days

    c.  Obstruction to Vision

        (1)  Mean Number of Days with Haze/Smoke............. 15 days

        (2)  Mean Number of Days with Sand/Dust.............. 14 days

        (3)  Mean Number of Days with Obstruction to Vision.. 21 days

CLIMATOLOGICAL SUMMARY FOR JULY

1.  The temperature gradually rises during the month of July with an average of 94F.  Vision continues to be a factor due to the suspended sand/dust.  Winds are predominantly from the NNW at 12kt.

2.  Statistical Data

    a.  Temperature

        (1)  Extreme Maximum (27th, 1987)......................113F

        (2)  Mean Maximum...................................... 99F

        (3)  Average........................................... 94F

        (4)  Mean Minimum...................................... 88F

        (5)  Extreme Minimum (19th, 1991)...................... 75F

    b.  Precipitation

        (1)  Mean Number of Days with Precipitation.......... <.5 day

        (2)  Mean Number of Days with Thunderstorms.......... <.5 day

        (3)  Mean Number of Days with Fog.....................  1 day

    c.  Obstruction to Vision

        (1)  Mean Number of Days with Haze/Smoke............. 18 days

        (2)  Mean Number of Days with Sand/Dust.............. 13 days

        (3)  Mean Number of Days with Obstruction to Vision.. 23 days

CLIMATOLOGICAL SUMMARY FOR AUGUST

1.  No significant changes from July to August.  Temperature average is 94F and winds are predominantly from the NNW at 12kt.

2.  Statistical Data

    a.  Temperature

        (1)  Extreme Maximum (9th, 1993).......................113F

        (2)  Mean Maximum...................................... 99F

        (3)  Average........................................... 94F

        (4)  Mean Minimum...................................... 88F

        (5)  Extreme Minimum (31st, 1987)...................... 73F

    b.  Precipitation

        (1)  Mean Number of Days with Precipitation......... <.5 day

        (2)  Mean Number of Days with Thunderstorms........... 0

        (3)  Mean Number of Days with Fog................... <.5 days

    c.  Obstruction to Vision

        (1)  Mean Number of Days with Haze/Smoke............. 19 days

        (2)  Mean Number of Days with Sand/Dust.............. 10 days

        (3)  Mean Number of Days with Obstruction to Vision.. 21 days

CLIMATOLOGICAL SUMMARY FOR SEPTEMBER

1.  During the month of September, temperatures gradually start to fall.  The average temperature is 91F.  The summer shamal is virtually gone.  Obstruction to vision due to sand/dust is on the decline.  Winds are predominantly from the N at 9kt.

2.  Statistical Data

    a.  Temperature

        (1)  Extreme Maximum (11th, 1979).......................109F

        (2)  Mean Maximum....................................... 97F

        (3)  Average............................................ 91F

        (4)  Mean Minimum....................................... 85F

        (5)  Extreme Minimum (26th, 1995)....................... 75F

    b.  Precipitation

        (1)  Mean Number of Days with Precipitation.......... <.5 day

        (2)  Mean Number of Days with Thunderstorms............ 0

        (3)  Mean Number of Days with Fog...................... 1 day

    c.  Obstruction to Vision

        (1)  Mean Number of Days with Haze/Smoke............. 19 days

        (2)  Mean Number of Days with Sand/Dust............... 5 days

        (3)  Mean Number of Days with Obstruction to Vision...21 days

CLIMATOLOGICAL SUMMARY FOR OCTOBER

1.  Temperatures continue to drop throughout the month.  The average temperature is 85F.  Winds are predominantly from the NNW at 11kt.

2.  Statistical Data

    a.  Temperature

        (1)  Extreme Maximum (3rd, 1986).........................106F

        (2)  Mean Maximum........................................ 90F

        (3)  Average............................................. 85F

        (4)  Mean Minimum........................................ 79F

        (5)  Extreme Minimum (30th, 1975)........................ 61F

    b.  Precipitation

        (1)  Mean Number of Days with Precipitation.......... 1 day

        (2)  Mean Number of Days with Thunderstorms.......... <.5 day

        (3)  Mean Number of Days with Fog.................... 1 day

        (4)  Mean total precipitation........................ 0.5 mm

    c.  Obstruction to Vision

        (1)  Mean Number of Days with Haze/Smoke............. 16 days

        (2)  Mean Number of Days with Sand/Dust..............  4 days

        (3)  Mean Number of Days with Obstruction to Vision.. 18 days

CLIMATOLOGICAL SUMMARY FOR NOVEMBER

1.  November experiences a considerable decrease in temperature, going from an average of 85F in October to an average of 76F in November.  Winds are predominantly from the NNW at 12kt.

2.  Statistical Data

    a.  Temperature

        (1)  Extreme Maximum (1st, 1963)........................ 92F

        (2)  Mean Maximum....................................... 81F

        (3)  Average............................................ 76F

        (4)  Mean Minimum....................................... 71F

        (5)  Extreme Minimum (30th, 1982)....................... 55F

    b.  Precipitation

        (1)  Mean Number of Days with Precipitation........... 2 days

        (2)  Mean Number of Days with Thunderstorms......... <.5 day

        (3)  Mean Number of Days with Fog..................... 2 days

        (4)  Mean total precipitation......................... 3.8 mm

    c.  Obstruction to Vision

        (1)  Mean Number of Days with Haze/Smoke............. 15 days

        (2)  Mean Number of Days with Sand/Dust..............  3 days

        (3)  Mean Number of Days with Obstruction to Vision.. 16 days

CLIMATOLOGICAL SUMMARY FOR DECEMBER

1.  December is the second wettest month of the year (along with February).  Temperatures continue to drop, with an average of 68F.  Winds are predominantly from the WNW at 12kt.

2.  Statistical Data

    a.  Temperature

        (1)  Extreme Maximum (9th, 1958)........................ 91F

        (2)  Mean Maximum....................................... 72F

        (3)  Average............................................ 68F

        (4)  Mean Minimum....................................... 63F

        (5)  Extreme Minimum (25th, 1967)....................... 50F

    b.  Precipitation

        (1)  Mean Number of Days with Precipitation........... 6 days

        (2)  Mean Number of Days with Thunderstorms........... 1 day

        (3)  Mean Number of Days with Fog..................... 3 days

        (4)  Mean total precipitation.......................  10.9 mm

    c.  Obstruction to Vision

        (1)  Mean Number of Days with Haze/Smoke............. 17 days

        (2)  Mean Number of Days with Sand/Dust..............  4 days

        (3)  Mean Number of Days with Obstruction to Vision.. 18 days
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