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places.  A few places scattered all over Jordan have recorded record gusts of 70-80 knots but winds this powerful are extremely rare.

            e) Precipitation.  Even though winter and early spring have the most rainfall of the year, there is still not much in this desert country.  The northwestern mountains get the most, especially on windward slopes.  Rainfall averages 3-4 inches (76-102 mm) per month in this area and extreme monthly rainfall is 9.5-10.5 inches (241-267 mm) per month.  Rainfall decreases sharply outside of that zone and most of Jordan averages 0.5 inch (13 mm) or less per month and extreme monthly rainfall is only 1-2 inches (25-51 mm) per month all winter.  Rainfall occurs on an average of 7-11 days per month in the northwestern quarter of Jordan and 2-4 days per month everywhere else.  Thunderstorms are uncommon everywhere but are most likely in the mountains of northwestern Jordan, where they occur 1 day or less per month all season.

            Snow occurs regularly in the mountains and sometimes persists all winter on the highest peaks.  Snow depth varies widely with elevation and degree of shelter from the westerlies, but falls of several feet (meters) at a time have been reported above 5,000 feet (1,500 meters) elevation.  Outside of the mountains, snowfall occurs on an average of 1-4 days per winter in Jordan, mainly in the northern half.  Most often just a dusting, snowfall rarely exceeds 2-3 inches (5-8 cm) at a time and rarely persists more than a few hours.

            f) Temperature.  The diurnal variation in temperatures is the narrowest of the year as the relative humidity is the highest of the year.  The wetlands and mountains are cooler than the lowland deserts.  They are generally at the low end of the ranges provided.  As always, temperatures decrease an average of 3 Fahrenheit (1-2 Celsius) degrees per 1,000 feet (300 meters) of increased elevation.  The mean highs are 55 to 65F (13 to 18C) for most of Jordan and 60 to 70F (16 to 21C) in the Rift Valley.  Extreme highs were 75 to 85F (24 to 29C) in most places and 85 to 90F (29 to 32C) at the southernmost tip of Jordan.  The mean lows are 35 to 45F (2 to 7C) for most of Jordan and 50 to 55F (10 to 13C) in the Rift Valley.  The extreme lows were 25 to 35F (-4 to 2C) for the most parts but a few isolated locations reported extreme lows of 14 to 18F (-10 to -8C).  Subfreezing temperatures occur most often in the mountains and in the Syrian Desert and least often in the Rift Valley.

        (3) Spring (March-May)

            a) General Weather.  The Azores high begins to strengthen and expand eastward even as the thermal low of summer begins to develop over the North African deserts.  This pushes the polar front farther and farther north as the season progresses and gradually cuts off the Mediterranean storm track entirely.  Early spring is when the most storm systems of the year move through the Mediterranean basin.  The spring storm tracks lie mostly north of the region, but a secondary track lies over northern Jordan.  Atlas lows, lee-side lows that develop south of the Atlas Mountains, generally follow this track.  Although these lows start out dry, they gain moisture from the Mediterranean Sea as they move eastward.  Rarely as moist as polar front lows, they often bring heavy rainshowers and thunderstorms to the west-facing slopes of the Rift Mountains.

            Lows along the polar front move more rapidly through the region along the polar front in spring.  Only the cold fronts associated with these lows reach Jordan but the fronts can still be strong enough to produce rainshowers and thunderstorms over the mountains, especially over the northwestern corner of the country.  With warming temperatures increasing the instability of the air masses, thunderstorms become more violent and hail is most likely in March.  As spring progresses, however, the polar front moves father and farther north and storms along it affect Jordan less and less.  Rainfall decreases steadily toward the summer minimum and the desert areas dry completely before the end of April.  The limited moisture advected eastward by Atlas lows rains out on the western slopes of the mountains and does not reach the interior.  Dust storms or sandstorms are most likely to occur in the afternoons over the deserts from March through September with the peak activity in summer.  While relatively rare over the mountains, they can occur there as well.

            b) Sky Cover.  Cloud cover steadily decreases toward the summer minimum as spring progresses.  March rates are like those of winter and May rates are nearly like those of summer.  The predominant cloud types change from mostly stratiform to mostly cumuliform as temperatures rise.

            In March, ceilings below 10,000 feet in the mountains occur 20-25 percent of the time most of the day and a maximum of 35-40 percent of the time at 11-19L.  In the rest of the northwestern quarter of Jordan, they occur 10-15 percent of the time most of the day and 25-30 percent of the time at 11-16L.  The rest of Jordan has them 5 percent of the time or less, and the southernmost areas see them only rarely.  In April, the mountains have ceilings below 10,000 feet 15-20 percent of the time most of the day and a maximum of 25-30 percent of the time at 08-16L.  The rest of the northern half of Jordan gets them 5-10 percent of the time most of the day and some places have them a maximum of 10-15 percent of the time at 06-14L.  They are rare or do not occur in the southern half of Jordan in April.  In May, ceilings below 10,000 feet occur 5-10 percent of the time all day in the northern half of Jordan and are rare or do not occur in the southern half.

            March ceilings below 3,000 feet occur 5-10 percent of the time most of the day in the northwestern quarter of Jordan and a maximum of 15 percent of the time at 08-19L.  The rest of Jordan has them rarely or not at all.  April ceilings below 10,000 feet occur 5-10 percent of the time in the northwestern quarter of Jordan and do not occur in the rest of the country.  In May, they occur 5 percent of the time or less in the northwestern quarter of Jordan and do not occur in the rest of the country.  Ceilings below 1,000 feet occur only at high elevations in the mountains and are rare then.  They do not occur in the rest of Jordan.

            c) Visibility.  Although dust haze is commonly present in the air all the time, visibility restrictions much below 5 miles (8,000 meters) are rarely a large-scale problem.  Localized dust storms occasionally restrict visibility below 7 miles (11,000 meters) for a few hours at a time, and dust tends to remain suspended in the air for a few days after a strong dust storm.  Fog becomes less of a problem as the spring progresses.  Outside of the mountains and the wetlands, fog is rare.  In the northwestern quarter of Jordan, fog that restricts visibility below 7 miles (11,000 meters) occurs 6-10 days in March and April and 4-8 days in May.  In the wetlands, it occurs on an average of 10-16 days in March, 4-8 days in April, and 2-4 days in May.

            Visibility below 11,000 meters occurs 80-90 percent of the time in most places but only 15-20 percent of the time in the northeastern Syrian Desert and in the Dead Sea area.  In March, visibility below 3 miles (4,800 meters) occurs 5 percent of the time or less in all but the southern desert areas, where it is rare.  In April and May, it occurs 5 percent of the time or less in the northern half of Jordan and is rare in the southern half.  Visibility below 1 mile (1,600 meters) is rare or does not occur anywhere in Jordan.  Brief restrictions to near zero can occur locally in dust storms or sandstorms.

            d) Winds.  Sirocco winds occur ahead of lows and kadim winds occur behind them.  Both become less common as spring moves toward summer.  Overall wind flow remains out of the west at 10-15 knots all spring.  Rift Valley locations tend to have north winds at 5-10 knots.  Winds in the mountains are highly influenced by local terrain features.  Calms occur often everywhere in Jordan.  Peak gusts, generally with strong cold fronts in March and early April or dust devils or whirlwinds in April and May, reached 40-50 knots in most places, 50-60 in a few, and 75 knots in one or two places in the Syrian Desert.

            e) Precipitation.  Rainfall decreases rapidly in spring as the storm tracks move northward and the cold fronts that brought most of the precipitation become weaker and weaker in this area.  Rainfall occurs on an average of 8-9 days in March over the northwestern quarter of Jordan, 2-4 days over most of the rest of the country, and 1-2 days in the Rift Valley.  By April, the rain days decrease to 3-5 days in the northwestern quarter, 1-2 days in most of the rest of Jordan and 0-1 day in the Rift valley.  By May, many areas get no rain at all but the overall average, including in the mountains, is 1 day with rain all month.  Thunderstorms remain uncommon even in the mountains, where they occur on an average of 1 day or less all season.  Snowfall continues in the mountains through March and can continue into early April in cold years.

            In March, the mean monthly rainfall is 3-4 inches (76-102 mm) in the mountains, 1-2 inches (25-51 mm) in the lowlands just east of the mountains, and 0.5 inch (13 mm) or less in the rest of Jordan.  In April, the mean monthly rainfall decreases to 1-2 inches (25-51 mm) in the mountains, to 0.5 inch (13 mm) in the northern half of the country and to a trace to 0.2 inch (5 mm) in the southern half.  By May, the mountains are down to an average of 0.5 inch (13 mm) or less for the month and the rest of the country records an average of a trace to 0.1 inch (3 mm).  It is not uncommon for the whole month to go rainless over most of Jordan.  The extreme monthly rainfall was 6-8 inches (152-203 mm) per month in March and April in the northwestern quarter and 1-1.5 inches (25-38 mm) all season in the rest of the country.  By May, the extreme monthly rainfall in the northwestern quarter matches that of the rest of the country.

            f) Temperature.  Temperatures rise quickly in spring as skies clear and rainfall ends.  The wetlands and mountains are cooler than the lowland deserts.  They are generally at the low end of the ranges provided.  As always, temperatures decrease an average of 3 Fahrenheit (1-2 Celsius) degrees per 1,000 feet (300 meters) of increased elevation.  Mean highs in March are 55 to 65F (13 to 18C) in most of the country and 72 to 78F (22 to 26C) in the Rift valley.  In April they are 70 to 75F (21 to 24C) in most of Jordan and 82 to 88F (28 to 31C) in the Rift Valley.  In May, mean highs rise to 75 to 85F (24 to 29C) in most of Jordan and 90 to 95F (32 to 35C) in the Rift Valley.  Extreme highs were in the 80 to 90F (27 to 32C) range for most of Jordan in March and 90 to 100F (32 to 38C) in the Rift valley.  By April, only mountain locations recorded extreme highs that were only in the 85 to 95F (29 to 35C) range.  Even there, extreme highs reached 100 to 102F (38 to 39C) by May.  The rest of Jordan recorded extreme highs of 100 to 107F (31 to 42C) in April and May.  In the Rift Valley, May extreme highs reached 110 to 115F 43 to 46F).

            The mean lows are 45 to 50F (7 to 10C) in March for most of Jordan and 60 to 65F (16 to 18C) in the Rift Valley.  In April, they are 50 to 55F (10 to 13C) in most of Jordan and 65 to 70F (18 to 21C) in the Rift Valley.  In May they are 55 to 65F (13 to 18C) in most of Jordan with the coolest lows in the mountains.  They are 72 to 78F (22 to 26C) in the Rift Valley.  Below freezing extreme lows persist through early April everywhere in Jordan except for the Rift Valley.  March extreme lows reached 20 to 25F (-7 to -4C) in most places and 35 to 42F (2 to 6C) in the Rift Valley.  April extreme lows were 30 to 35F (-1 to 2C) in most of Jordan and 45 to 48F (7 to 9C) in the Rift Valley.  In May, the extreme lows were 32 to 42F (0 to 6C) everywhere except the Rift Valley, which recorded extreme lows of 48 to 58F (9 to 10C).

        (4) Summer (June-August)

            a) General Weather.  The Azores high and Saharan thermal low dominate summer weather.  The Azores high cuts off the storm tracks of the Mediterranean basin and Jordan goes dry for the season.  Occasional isolated thunderstorms or rainshowers develop on the sea-facing mountains of northwestern Jordan with Atlas lows, but they do not produce much rainfall.  July is the peak of the dry season.  Hot, dry weather is the rule and dust storms or sandstorms are most likely to occur in the afternoons over the deserts from March through September with the peak activity in June through August.  While relatively rare over the mountains, they can occur there.

            b) Sky Cover.  Cloud cover all but disappears throughout Jordan for the summer and early fall.  Cirrus and altostratus still occur over the northwestern quarter of the country but thin cirrus is what occurs over the rest of Jordan.  Ceilings below 10,000 feet do not occur over most of Jordan and occur only 5 percent of the time or less most of the day in the northwestern quarter of the country.  In that area, they reach a maximum rate of 15-25 percent of the time at 04-10L in June and July and 35 percent of the time at 04-10L in August.  The highest rates occur on the western mountain slopes.  Ceilings below 3,000 feet are rare in the mountains and do not occur elsewhere in Jordan.  Ceilings below 1,000 feet do not occur in Jordan in summer.

            c) Visibility.  Sandstorms and dust storms limit local visibility but tend not to engulf large areas.  

Although dust haze is commonly present in the air all the time, visibility restrictions much below 5 miles (8,000 meters) are rarely a large-scale problem.  Localized dust storms occasionally restrict visibility considerably for a few hours at a time.  This is especially true in the deserts.  Dust remains suspended in the air for days after strong dust storms.  The deserts are most likely to have sandstorms or dust storms and mountains are least likely.  Heat-induced dust devils and whirlwinds probably occur somewhere in the deserts every day from April to October.  These miniature funnels will restrict visibility briefly in small areas.

            Fog that restricts visibility below 11,000 meters is rare in most of Jordan all summer.  It occurs on an average of 3-5 days per month in the wetlands and 8-12 days per month in the northwestern mountains.  Where is occurs in the mountains, fog develops overnight and dissipates before midmorning.  In the wetlands, it begins to break down soon after sunrise.

            Visibility below 11,000 meters occurs 80-90 percent of the time in most places in Jordan.  The central third of Jordan (oriented from north to south) gets it 60-70 percent of the time.  The Dead Sea area and the northeastern Syrian Desert get it 15-20 percent of the time.  Visibility below 3 miles (4,800 meters) does not occur in most of Jordan all summer and most of the day in the northwestern quarter of the country.  There it occurs a maximum of 10-15 percent of the time at 05-07L.  Visibility below 1 mile (1,600 meters) does not occur outside of localized dust storms or sandstorms, which are most prevalent in the deserts on summer afternoons.

            d) Winds.  The prevailing winds are generally westerly to northwesterly at 10-15 knots for most of Jordan and northerly at 5-10 knots in the Rift valley.  Afternoon winds are generally the strongest of the day, especially in the desert interior.  Calms occur often at night and peak gusts reached 55-65 knots in the mountains and over the desert and 75-80 knots in isolated locations.  Dust devils and whirlwinds cause many of the extreme wind events.  Sheltered locations rarely record more than 40 knots in extreme winds.

            e) Precipitation.  Rainfall drops to nothing for the summer.  Throughout Jordan the average rainfall is a trace or none at all.  Most of the country records no rainfall in summer.  The northwestern-most corner of the mountains is most likely to get precipitation and even there a trace or less is about all that ever occurs.  Thunderstorms, even dry ones, are extremely rare over the northwestern mountains and do not occur all summer over the rest of Jordan.

            f) Temperature.  Temperatures are hot all summer and diurnal variation is the greatest of the year 

because the relative humidity is the lowest of the year.  The wetlands and mountains are cooler than the lowland deserts.  They are generally at the low end of the ranges provided.  As always, temperatures decrease an average of 3 Fahrenheit (1-2 Celsius) degrees per 1,000 feet (300 meters) of increased elevation.  

            The June mean highs are 80 to 85F (27 to 29C) in the northwestern quarter, 85 to 90F (29 to 32C) in most of Jordan, and 95 to 100F (35 to 38C) in the Rift valley and Syrian Desert.  In July and August, the mean highs are 85 to 90F (29 to 32C) in the northwestern quarter, 95 to 100F (35 to 38C) in most of Jordan, and 100 to 105F (38 to 41C) in the Rift valley.  Extreme highs reach 110 to 115F (43 to 46F) all over Jordan, especially in the desert.  Desert soil temperatures can reach 130F (54C) or hotter at peak heating in summer.  June mean lows are 55 to 65F (13 to 18C) in most of Jordan and 75 to 80F (24 to 27C) in the Rift valley.  In July and August, mean lows are 65 to 75F (18 to 24C) in most of Jordan and 80 to 85F (27 to 29C) in the Rift valley.  June extreme lows were 40 to 50F (4 to 10C) in most places and 65 to 70F (18 to 21C) in the Rift Valley.  In July and August, extreme lows were 50 to 60F (10 to 16C) for most places and 65 to 70F (18 to 21C) in the Rift Valley.

        (5) Fall (September-November)

            a) General Weather.  Summer heat gradually cools as the Azores high recedes westward and allows the polar front to slide southward once again.  Once the storm tracks open, lows begin to move across the polar front and rainfall returns.  Although the main storm tracks remain well north of the region, a secondary track across Italy and Greece brings lows through Syria.  The associated cold fronts reach into Jordan and convection occurs, especially in the mountains.  By the end of November, the winter regime is in full force.  Cold snaps occur in gusty conditions behind cold fronts as lows pull cold air from the north into the region.  The cold snaps tend to reach northern Jordan more often than southern areas but strong cold fronts can reach far to the south.  Dust storms or sandstorms are most likely to occur in the afternoons over the deserts through September but become uncommon by mid October.

            During positive (high gradient) phases of the NAO, the mid-Atlantic westerlies become more meridional.  This results in cooler, drier late fall and winter conditions in the Mediterranean basin including the Middle East.  Conversely, when the NAO is in a negative (low gradient) phase, the mid-Atlantic westerlies are more zonal.  This results in warmer, wetter conditions in the Mediterranean basin.

            b) Sky Cover.  Cloud cover slowly increases but remains very limited through the fall.  High cirrus and altostratus cloud cover begins to move back into the area with cold fronts as lows move past the area to the north.  Fronts are not generally strong enough to produce much weather or cloud cover for Jordan until winter.

            September ceilings below 10,000 feet in the mountains occur 5 percent of the time or less most of the day and a maximum of 20-25 percent of the time at 04-10L.  In the rest of the northwestern quarter, they occur 5 percent of the time or less at 04-10L and are rare or do not occur the rest of the day.  They do not occur in September in the rest of the country.  In October, ceilings below 10,000 feet in the mountains occur 5-10 percent of the time most of the day and a maximum of 20-30 percent of the time at 08-16L.  Windward sites have the highest rates.  In the rest of the northwestern quarter of Jordan, ceilings below 10,000 feet occur 5-10 percent of the time most of the day in October with the maximum rate at 11-16L.  In the rest of the country, October ceilings below 10,000 feet are rare or do not occur.  The southern deserts have the lowest rates.  In November, mountain ceilings below 10,000 feet occur 10-15 percent of the time most of the day and a maximum of 25-35 percent of the time at 14-19L.  In the rest of the northwestern quarter, they occur 5-10 percent of the time most of the day and a maximum of 20-25 percent of the time at 08-19L.  In the rest of Jordan, they occur 5 percent of the time or less most of the day and a maximum of 10-15 percent of the time at 08-19L.

            Ceilings below 3,000 feet in the northwestern quarter of the country, including the mountains, occur 5 percent of the time or less at all hours with slightly higher rates in each progressive month from September through November.  In the rest of Jordan, they do not occur in September are rare in October and November.  Ceilings below 1,000 feet do not occur, except at high elevations on windward mountain slopes.  There, they are most likely to occur in November.

            c) Visibility.  Although dust haze is commonly present in the air all the time, visibility restrictions much below 5 miles (8,000 meters) are rarely a large-scale problem.  Localized dust storms can restrict visibility considerably for a few hours at a time.  Dust haze is still the main cause of restricted visibility in Jordan but fog occurrences increase from the summer minimum in the northwestern mountains and the wetlands.  There, fog that restricts visibility below 7 miles (11,000 meters) occurs on an average of 8-10 days per month.  Elsewhere, fog is rare in September and October and occurs 1 day or less in November where it does occur.  Fog in the desert is more like early morning moist haze that quickly burns off soon after sunrise.

            Visibility below 11,000 meters occurs 80-90 percent of the time in most places in Jordan.  The central third of Jordan (oriented from north to south) gets it 60-70 percent of the time.  The Dead Sea area and the northeastern Syrian Desert get it 15-20 percent of the time.  Visibility below 3 miles (4,800 meters) is rare or does not occur in southern Jordan in September and October.  In the northern half of the country, it occurs a maximum of 5-7 percent of the time at 05-07L and is rare the rest of the day.  In the northern half of Jordan in November, it occurs 5 percent of the time or less.  In the southern half, it is rare or does not occur.  Visibility below 1 mile is rare or does not occur anywhere outside of high-elevation windward sites and in localized dust storms or sandstorms.

            d) Winds.  Sirocco winds occur ahead of lows and kadim winds occur behind them.  Both become more common as fall moves toward winter.  Overall winds come from the west or northwest all season for most of Jordan but light and variable conditions occur nearly as often.  Terrain features strongly affect local wind directions and speeds, especially in the mountains.  Calm conditions occur often at night.  Peak gusts are generally 40-50 knots in exposed locations and 20-30 knots at sheltered sites.  A few places reported peak gusts of 65 to 70 knots, mainly in late October-November.

            e) Precipitation.  Rainfall does not generally begin until October in Jordan, even in the northwestern mountains.  It remains limited even after it begins.  Rain occurs on an average of 1-2 days all over Jordan in October.  It occurs 3-5 days in November in the northwestern quarter of the country and 1-2 days in the rest of Jordan.  Thunderstorms are rare over the deserts and occur on an average of 1 day or less all season even in the mountains.  Thunderstorms are often dry or nearly so although virga is observed under the storm cloud.

            The mean monthly rainfall in October is 0.5 inch (13 mm) or less in the mountains and 0.2 inch (5 mm) or less everywhere else.  In November, the northwestern corner of the mountain region averages 2-3 inches (51-76 mm) of rainfall.  The northern half of Jordan averages 0.4-0.9 inch (10-23 mm) in November and the southern half averages 0.1-0.3 inch (3-8 mm).  The extreme monthly rainfall was under 1 inch (25 mm) in the mountains and under 0.5 inch (13 mm) in the rest of Jordan in September.  In October, the extreme monthly rainfall was 1-2 inches (25-51 mm) in the mountains and 0.5-1 inch (13-25 mm) everywhere else.  In November, the extreme monthly rainfall was 8-10 inches (203-254 mm) in the northwestern-most mountains, 5-7 inches (127-178 mm) in the remaining mountains, and 1.5-2.5 inches (38-64 mm) in the rest of the country.

            Temperature.  Temperatures cool steadily toward winter minimums.  The first subfreezing temperatures do not generally occur until mid to late November.  The wetlands and mountains are cooler than the lowland deserts.  They are generally at the low end of the ranges provided.  As always, temperatures decrease an average of 3 Fahrenheit (1-2 Celsius) degrees per 1,000 feet (300 meters) of increased elevation.  

            September mean highs are 82 to 88F (28 to 31C), 90 to 95F (32 to 35C) in most of Jordan and 93 to 98F (34 to 37C) in the Rift Valley.  By October, mean highs are 75 to 85F (24 to 29C) in most of Jordan and 85 to 90F (29 to 32C) in the Rift Valley.  In November, the mean highs are 65 to 75F (18 to 24C) in most of Jordan and 75 to 80F (24 to 27C) in the Rift Valley.  The extreme highs in September reached 105 to 110F (41 to 43C) all over Jordan.  The mountains report the coolest extreme highs but still exceed 100F (38C) in September.  In October, the extreme highs reached 95 to 100F (35 to 38C) in most areas and 100 to 105F (38 to 41C) in the Rift Valley.  In November, the extreme highs reached 85 to 88F (29 to 31C) in most areas and 92 to 98F (33 to 37C) in the Rift Valley.

            Mean lows in September are 65 to 70F (18 to 21C) in most of Jordan and 78 to 83F (26 to 28C) in the Rift Valley.  In October, mean lows are 50 to 60F (10 to 16C) in most of Jordan and 70 to 80F (21 to 27C) in the Rift valley.  Most mean lows outside of the Rift Valley tend to be around 55F (13C).  The November mean lows are 45 to 55F (7 to 13C) in most of Jordan with most places around 50F (10C).  They are 60 to 65F (16 to 18C) in the Rift Valley.  September extreme lows reached 45 to 55F (7 to 13C) in most of Jordan and 55 to 60F (13 to 16C) in the Rift Valley.  In October, they reached 38 to 45F (3 to 7C) in most of Jordan and 50 to 55F (10 to 13C) in the Rift Valley.  In November, they reached 25 to 30F (-4 to -1C) in most of Jordan and 35 to 45F (2 to 7C) in the Rift Valley.

    k.  Egypt 

        (1) Climate Overview

            a) The general climate of Egypt is “dry, hot, desert.”  There are four climatic subregions.  The coastal area north of 30°N has a Mediterranean climate with a mild winter with some rain and a dry, warm, rainless summer.

            The western desert south of 30°N has a subtropical, hot, very dry, desert climate.  The Nile and adjacent narrow cultivation belts modify the climate in a very limited region.

            The north Red Sea and coastal areas, including the Gulf of Suez, is hot and rainless like the desert, but have much higher humidity.  The Sinai Mountains have more moderate temperatures because of their elevation but very little rain.

            b) General Weather.  Egypt is predominately desert.  Most of the country is in the desert that stretches from the African Atlantic coast across the continent to southwest Asia.  There are only two seasons, a mild winter from November to April, and a hot summer from May to October.  Most rain falls in the winter; it is rare in summer.  Days are commonly warm or hot, and nights are cool.

            c) Sky Cover.  Mean winter sky cover is scattered in the north and nearly clear in the south.  The summer mean sky cover is mostly clear everywhere.  Stratus and stratocumulus with bases of 2,000-3,000 feet develop over water and move onshore in the early morning.  These clouds dissipate by 09-11L.  Fronts cause multi-layered clouds to 20,000 feet with ceilings seldom below 2,000 feet.  Embedded cumuliform clouds can extend to 60,000 feet. Stratocumulus develops over local moisture sources such as the oases in the afternoon.  Blowing dust causes most of the ceilings below 3,000 feet in the southern two-thirds of Egypt; most are below 800 feet.

            d) Visibility.  Khamsins, strong hot winds with dry lows that move eastward across the desert, cause dust storms and can occur any time in February-June but are most frequent in March and April with averages of 3-4 per month.  Visibility can drop to near zero for 6-12 hours.  Suspended dust can affect visibility for 2-3 days after the system passes through an area.  Fog occurs in the coastal areas, along the Nile Valley, and in local moisture areas such as oases; it usually dissipates by 09L and drops visibility to less than 3 miles (4,800 meters) 10 percent of the time.  Rainshowers can also briefly restrict visibility.

            e) Winds.  Winds are predominately northerly, but are sometimes westerly in the north.  Low-pressure systems can cause the wind to become southwesterly or variable.  The strongest winds are with these lows.  Khamsins often exceed 30 knots and can affect a wide area ahead of a front.

            f) Precipitation.  Rainfall diminishes sharply southward; the annual average at Alexandria is about 7 inches (178 mm), Cairo has about 1 inch (25 mm), and Aswan receives only about 0.1 of an inch (3 mm).  Rainshowers and thunderstorms vary significantly from year to year.  One rainshower or thunderstorm can account for 90 percent of a site’s seasonal rainfall total for a 2-3-year period in the desert regions.  The Red Sea coastal plain and the western desert are almost rainless.  The Sinai Peninsula averages 5 inches (127 mm) in the northern section.  On the summits of the Sinai Mountains snow falls every year between November and April; depths can reach 36 inches (914 mm).  Snow is extremely rare, elsewhere.  Thunderstorms are most frequent around Alexandria, where a mean of seven thunderstorms occur every year.  They decrease southward to two per year at Cairo then to only an average of one thunderstorm in 10 years at Aswan.

            g) Temperature.  Mean temperatures in the coastal regions range from 56F (13C) in winter to 87F (31C) in summer.  Desert temperatures vary widely during summer; they can range from 44F (7C) at night to 110F (43C) during the day.  Desert winter temperatures fluctuate less dramatically with a low of 32F (0C) at night and a high of 65F (18C) during the day.  Land/sea breezes moderate the high temperatures along the coastal regions.  Sea breezes are strongest in summer and can reach as far as 40 miles (74 km) inland.  The average maximum wet-bulb globe temperatures in January are 60F (16C) in the north and 70F (21C) in the south;  the July mean high is 85F (29C) in the north and 90F (32C) in the south.

    l.  Sudan

        (1) Overview.  Two climatic regimes dominate Sudan.  North of 16°N, the climate is semi-arid steppe, which rapidly becomes a desert toward the north and northwest.  South of 16°N, summer rains caused by the near equatorial tradewind convergence (NETWC) give a far different climate.

Thunderstorms, or any strong winds, cause a recurring problem with blowing dust north of 10°N.  Even during the wet season, thunderstorms and showers are not continuous.  Once the fine-grained soil dries, initial thunderstorm winds cause the infamous haboob.  Visibility drops to less than 100 feet (30 meters) and a wall of dust rises to several thousand feet above the ground.  Conditions gradually improve over several hours as the dust settles back to the ground.

        (2) Dry Season (Mid-November to February)

            a) General Weather.  The NETWC has moved south of Sudan.  Mediterranean frontal systems that cross the area produce blowing dust.  Only in the extreme south do occasional northward surges of the NETWC produce very isolated showers.  Skies are virtually clear below 20,000 feet except in the extreme south where isolated afternoon showers occur.  Isolated showers also occur over the mountains bordering Ethiopia; snow has been briefly observed at elevations above 10,000 feet (3,050 meters).  Winds ahead of fronts pick up dust.  A persistent dust haze restricts visibility in the northern half of Sudan below 6 miles (10,000 meters) much of the time.  Visibility drops well below 3 miles (4,800 meters) 1 day in 10.  The lowest visibility occurs when a front penetrates well south into Sudan, or when a major storm moves across northern Libya and Egypt.  High temperatures are more than 100F (38C); lows drop to near freezing over the Sahara.

        (3) Spring Transition (March-May)

            a) General Weather.  As the NETWC moves north to approximately 15°N by the end of May, summer rain showers and thunderstorms begin to its south.  Showers and thundershowers normally lag the NETWC by about 150 NM (278 km).  The NETWC does not move continuously northward; rather it advances and retreats, or surges, in response to storm systems in Algeria that move east along the coast into northern Egypt.  Periods of showers and thundershowers alternate with those of dry northerly winds.  

            Showers and thundershowers oscillate north and south with the NETWC.  By late May, they occur south of 14°N.  Haboobs are common with strong winds with isolated thunderstorms between the NETWC and the general area of rains 100-150 NM (185-278 km) to its south.  By late May, high temperatures range from near 100F (38C) in the south to over 105F (41C) in the dry air north of the NETWC.

        (4) Wet Season (June-September)

            a) General Weather.  The NETWC oscillates between 17° and 20°N; it can reach 25°N.  Showers and thundershowers are widespread south of 100-150 NM (185-278 km) south of the NETWC.  From 100 NM (185 km) south of the NETWC southward, extensive low ceilings and poor visibility are common with showers and thundershowers.  Haboobs are with strong, sometimes over 50 knots, winds of the isolated shower or thundershowers just south of the NETWC, where general rains are not occurring.  Extensive squall lines form between 15° and 30°W south of 15°N and move westward from late June through mid-September.  Seasonal rains total over 10 inches (254 mm) south of Khartoum; they exceed 38 inches (965 mm) in the extreme southwest.  Flooding is common.  High temperatures north of 15°N average near 110F (43C); south of 15°N near 88 to 92F (31 to 33C).  Low temperatures drop to 78F (26C) in the north and down to 68F (20C) south.

        (5) Fall Transition (October to mid-November)

            a) General Weather.  The NETWC moves steadily southward and reaches extreme southern Sudan by mid-November.  Surges are relatively rare.  Passage southward marks the start of the dry season, with its northerly winds and blowing dust.  Precipitation and the associated clouds recede southward rapidly as the NETWC moves south.  Weather north of the NETWC rapidly reverts to the dry, dusty conditions of winter.  Temperatures range from highs of 95 to 100F (35 to 38C) with lows of 68 to 82F (20 to 28C).

    m.  Eritrea

        (1) Eritrea is divided into a coastal lowland region 10-50 NM (19-93 km) wide that borders the Red Sea and an inland high plateau (the northern extension of the Ethiopian high plateau).  The plateau rises sharply from the coastal plain, with elevations rising to over 8,000 feet (2,400 meters) near Asmara.  In the west, the plateau slopes downward toward the Sudan.  A chain of low, sandy islands (the Dahlak Archipelago) is off the central coast.  The 2 largest islands are Dehalak Deset and Norah.  A large natural harbor is on the southwest corner of Dehalak Deset.  The Kobar Sink, a large salty lowland area 381 feet (116 meters) below sea level, is at the southern end of the coastal plain.

        (2) Northeast Monsoon (October-March)

            a) General Weather.  The coastal plains receive most of their scant annual rainfall during this season; Mitsiwa receives rain on average of 1-2 days a month.  In the highlands, the northeast monsoon season is generally drier and less cloudy than the southwest monsoon.  Exceptions to the generally cloud-free conditions occur along northeast-facing mountain slopes.  The slopes facing the Red Sea receive most of their annual precipitation during this season, as moisture-laden air ascends the higher elevations.

            b) Although coastal areas receive almost no rainfall, they experience their most cloudy skies during the northeast monsoon.  In general, skies are least cloudy during the night and most cloudy during the day throughout the region.  Ceilings less than 2,000 feet occur less than 10 percent of the time.  Although visibility is generally good and fog forms infrequently in coastal areas, early morning fog can develop in mountain valleys.  Temperatures in the highlands are moderate all year.  Asmara has mean highs near 73F (23C) during the northeast monsoon and mean lows near 50F (10C).  Freezing temperatures have occurred on occasion in the highest mountains.  The coastal lowlands are among the hottest regions on Earth.

            Thunderstorms occur up to 5 days a month in the mountains, often with hail at higher elevations.  Icing may occur in clouds at 15,000-27,000 feet.  Early morning visibility is occasionally reduced by fog in mountain valleys.

        (3) Southwest Monsoon (April-September)

            a) General Conditions.  The Eritrea highlands are generally cloudy during the southwest monsoon, while the coast remains hot and dry.  Maximum cloudiness occurs in July and August, when afternoon showers and thunderstorms frequently develop over the mountains.  Low ceilings are especially common on southwest-facing slopes.  During July and August, thunderstorms develop almost 20 days a month in the mountains.  They are very rare along the coast.  Afternoon ceilings are below 2,000 feet as much as 50 percent of the time in the mountains and less than 5 percent of the time along the coast.  Conditions are oppressively hot in the coastal lowlands in June-August.  Average highs are near 100F (38C), with lows near 85F (29C).  Extreme highs approach 120F (49C).  The proximity to the sea does not alleviate the heat but raises the humidity.

            Generated by the extreme heat, moderate-to-severe low-level wind shear and turbulence are common along the coastal plains during the afternoon.  In the highlands, turbulence with mountain waves or thunderstorms is encountered at much higher flight levels.  Thunderstorms, often with hail, are common in the higher elevations during the southwest monsoon.  At Asmara, thunderstorms occur on 15-20 days a month in July and August.  Icing may occur in clouds at 15,000-27,000 feet.  Heavy rain is the main cause of reduced visibility in the highlands.  Dust frequently reduces visibility along the coast.  Fog is very rare along the coast, but visibility is occasionally reduced to ½ mile (800 meters) in dust storms.  Dust devils develop during calm, hot afternoons.

    n.  Ethiopia

        (1) Terrain plays a key role in the weather.  Widespread showers and thunderstorms occur over the western highlands and the mountains of the eastern highlands from April through September.  The showers end in October; good weather dominates most of Ethiopia from November through March, but showers occur in the far southwestern mountains all year.

        Mountain weather is notoriously variable; what occurs on one side of a ridge may not occur on the other.  The higher mountains in the southwest have showers and thundershowers all year.  Mountain valleys often have low overcast nights and morning cloud layers, especially if showers occurred the previous afternoon.  Winds are controlled by a complex series of terrain-deflected airflow.  Temperatures are a function of elevation.

        (2) Northeast Monsoon (December-March)

            a) General Weather.  Weather is generally good, except for extensive showers and isolated thunderstorms along the western slopes of the central mountains.  Occasional Mediterranean cold fronts that move south through the Red Sea cause isolated showers along the coast east of Asmara.  Extensive clouds, showers, and isolated thunderstorms occur over the southern mountains and the eastern slopes of the mountains near Asmara.  Snow occurs on the highest mountains.  The east and southeast have low cloud ceilings only in mid-morning; these dissipate by late morning.  Winds are variable, down valley at night and up valley in the day.  Highs range from 80F (27C) to 89F (32C) at sites at 3,300-6,600 feet (1,000-2,000 meters) elevation.  Lows range from 40F (4C) to 49F (9C) at locations in this elevation band.  Temperatures at elevations above 7,000 feet (2,130 meters) fall below freezing.

        (3) Spring Transition (April-May)

            a) General Weather.  General cloud cover, including mountain airfield low clouds and ridge obscuration, showers, and thundershowers increase as flow from the Atlantic and the Indian Ocean increasingly reaches the mountains.  Only the eastern areas are relatively cloud-free.  Showers, cloud cover, and thunderstorms move north and east as the near equatorial tradewind convergence (NETWC) moves north.  By late May, they are common over all but the northeastern third of Ethiopia.  Winds remain a function of mountain-valley influences.  High temperatures range from 75F (24C) in the southwest to 92F (33C) in the northeast; lows from slightly over 50F (10C) to near 70F (21C), respectively.  Airfields in mountain valleys often have extensive low clouds until early afternoon.

        (4) Southwest Monsoon (June-September)

            a) General Weather.  Extensive low clouds occur throughout the southwestern two-thirds of the country.  Most mountain ridges are obscured by late morning.  Showers and thundershowers become common.  Only the northeast remains relatively cloudless.  Thunderstorms, almost daily rainshowers, and extensive cloud decks occur in the southwestern two-thirds of the country.  Precipitation can be heavy.  The northeastern third is relatively cloud free.  Temperatures range from 72F (22C) in the southwest to 95F (35C) along the Djibouti border.  Lows range from 52F (11C) to 68F (20C), respectively.

        (5) Fall Transition (October-November)

            a) General Weather.  Conditions improve as the NETWC moves south.  By late November, showers and thundershowers are confined to the far southwestern mountains.  Showers and thunderstorms decrease as the moist southwesterly flow and end with the southward movement of the NETWC out of Ethiopia.  By late November, extensive cloud deck, showers and isolated thundershowers are confined to the far southwestern ranges.  Temperatures over cloud free areas rise.  Average highs range from 78F (26C) in the southwest to near 90F (32C) along the Djibouti border.  Lows drop to 48F (9C) in the mountains; valleys range from 58F (14C) to 62F (17C).

    o.  Djibouti

        (1) Northeast Monsoon (December-March)

            a) General Weather.  Isolated showers and thundershowers occur as the near equatorial tradewind convergence (NETWC) is in the area.  Rare showers and isolated thundershowers occur over Djibouti during the northeast monsoon (known locally as “Gilal”).  Precipitation and clouds are at the annual peak during the northeast monsoon.  Land/sea breezes affect coastal areas and the lower foothills.  Sea breezes normally last from mid-morning to late afternoon with speeds of 6-10 knots.  Night winds are generally light and variable.  Night and morning low clouds occasionally form ceiling at 2,000-3,000 feet.  Afternoons usually have only patchy low clouds.  Isolated showers occur in the afternoons.  Winds reflect a strong land/sea breeze; dust is common in the afternoons.  Highs are near 85F (29C); lows near 75F (24C).

        (2) Spring Transition (April-May)

            a) General Weather.  The spring transition, “Gu”, occurs as the monsoon trough moves northward into its summer position across northern Ethiopia, Yemen, and southeastern Saudi Arabia.  Showers and thundershowers become rare as prevailing wind directions become southwesterly.  Precipitation and cloud cover are almost non-existent.  Dust raised by persistent southwesterly winds becomes a problem.  Extremely heavy showers and thunderstorms and 24-hour rainfalls of more than 7 inches (178 mm) has been recorded.  Once the NETWC moves into Yemen, winds become almost exclusively land/sea breeze, offshore at night; onshore during the days.  High temperatures rise to 92F (33C); lows to 82F (28C).

        (3) Southwest Monsoon (June-September)

            a) General Weather.  The southwest monsoon, “Hagai”, is marked by dust raised by persistent southwesterly to westerly winds.  Skies are almost clear; only patchy early morning low clouds and a very rare afternoon shower interfere.  Highs climb above 100F (38C); lows are near 88F (31C).

        (4) Fall Transition (October-November)

            a) General Weather.  The fall transition, “Der”, lasts 30 days or less.  The NETWC moves southward rapidly.  Skies are generally clear, except for patchy mid-morning clouds.  By late October, isolated rain showers occur.  Patchy night and early morning low clouds again appear.  Winds become controlled by land/sea breeze cycles.  isolated showers occur.  High temperatures fall to 88F (31C); lows to 78F (26C).

    p.  Somalia

        (1) Overview.  The showers and thundershowers produced by the near equatorial tradewind convergence (NETWC), also called the monsoon trough, drive the weather along the eastern African coast.  General precipitation occurs within 150 miles (278 km) north and 250 miles (463 km) south of the trough position.  This oscillation results in two primary and two transitional seasons.

        Frontal weather and tropical storms are almost unknown.  During July and August, a very rare, extremely strong southern hemisphere cold front may push northward along the Kenyan coast before it dissipates.  Similarly, a very strong, Northern Hemisphere cold front may push southward into the Red Sea and across Arabia before it dissipates.

        Tides along both the Gulf of Aden and the Indian Ocean coasts are diurnal.  Mean Gulf of Aden coastal ranges are 3 ½ feet (1 meter), with extremes reaching nearly 7 feet (2 meters).  Those along the Indian Ocean coast are from 4 feet (1 meter) along the north coast to almost 7 feet (2 meters) at the Juga River bar.  Extremes are nearly 12 feet (4 meters).  During the northeast monsoon, offshore ocean currents are northeasterly at 1-3 knots; during the southwest monsoon they are southwesterly at 2-4 knots.  High surf along the coast normally occurs only when a tropical cyclone passes well offshore and recurves towards the southwest towards the northern Mozambique Channel.  Such a rare condition occurs in April, May, or November.

        (2) Northeast Monsoon (December-March)

            a) General Weather.  During the northeast monsoon, or Gilal, precipitation is confined to the northward and northeastward facing mountain slopes.  The weather is generally good.  Isolated showers and thunderstorms occur over the western highlands and northward facing slopes of the highlands immediately inland from the Gulf of Aden coast.  Isolated showers and thundershowers also occur over higher terrain north of Baidoa.  

            Seasonal precipitation averages slightly over 4 inches (102 mm) south of the Gulf of Aden coast and near 2.5 inches (64 mm) north of Baidoa.  Otherwise, seasonal precipitation is less than 1 inch (25 mm).  Night and early morning patchy fog and low clouds occur along the immediate coast south of Mogadishu in December and March and again over the marshes of the Juba and Webi Shabelle Rivers north and northeast of Chisimaayo.

            High temperatures range from 82F (28C) in the Highlands to 95F (35C) over the Indian Ocean Coast.  They rise to slightly over 100F (38C) over the southern Indian Ocean Coast interior.

        (3) Spring (April-May)

            a) General Weather.  The spring transition, Gu (long rains), occurs in April and May as the NETWC (monsoon trough) moves northward towards its summer position across northern Ethiopia, Yemen, and southeastern Saudi Arabia.  General rains, mostly showers and thundershowers, accompany it during its northward passage.  The trough will often oscillate southward during this period.  As a result, rain is more widespread and lasts longer than during the fall transition.  Some flash flooding may also occur.

            Conditions during the spring transition are at their worst, with extensive low clouds, showers and thundershowers accompanying the northward movement of the NETWC.  Ceilings are below 3,000 feet over half the time over the Indian Ocean Coast and the Highlands.  Only the Gulf of Aden Coast has good weather.  Even here occasional showers will move off the Highlands over the coast.  Fog and low clouds are common along the immediate coast south of Mogadishu and over the marshes of the Juba and Webi Shabelle Rivers north and northeast of Chisimaayo.

            Seasonal precipitation ranges from less than 0.5 inch (13 mm) over the eastern Gulf of Aden Coast, to over 2 inches (51 mm) over the highlands.  Totals over the Indian Ocean coast increase dramatically towards the south and rise to over 10 inches (254 mm) south of Chisimaayo.

            Temperatures drop with the onset of the rains and cloud cover moving northward.  Highs over the Gulf of Aden coast and the highlands average from 95F (35C) to 105F (41C).  The southern Indian Ocean coast cools to 82F (28C) by the end of the season.  Lows are 75F (24C) except over the highlands, where they drop to 62F (17C).

        (4) Southwest Monsoon (late May-September)

            a) General Weather.  The southwest monsoon, Hagai, is marked by sustained southwesterly winds below 7,000-10,000 feet above mean sea level.  The core of these winds, the Somali jet, can reach speeds above 80 knots.  It persists from May through early October.  Mean maximum speeds are 30-40 knots; core altitude is approximately 4,000 feet.  Scattered showers occur over the southern half of the country during the southwest monsoon.  Isolated thunderstorms are found over the western and central highlands.

            Seasonal precipitation ranges from highs of near 5 inches (127 mm) along the coast south of Mogadishu and over 10 inches (254 mm) in the highlands to less than 0.5 inch (13 mm) over the central and northern Indian Ocean coast.

            High temperatures along the Indian Ocean coast are 82F (28C) south to 92F (33C) north; interior temperatures reach 95 to 102F (35 to 39C).  Maximum highland temperatures drop to 75F (24C) to 82F (28C); Gulf of Aden coast highs reach 105F (41C).  Most low temperatures throughout the country range from 78 to 82F (26 to 28C); highland low temperatures fall to 62F (17C).  

            Persistent dust and haze occur over most of Somalia during the southwest monsoon under and east of the Somali jet.  The Somali jet is a southwest monsoon jet only; it dissipates in Northern Hemisphere fall and does not reappear until late spring.  Visibility is normally 4-6 miles (6,000-10,000 meters) in late mornings and afternoons.  Night and morning low clouds are also common along the coast and up to 50 miles (93 km) inland during this season.  These usually dissipate by mid-morning.

            Surface winds below the Somali jet core reach their highest speeds between local midnight and dawn.  Speeds can exceed 40 knots.  Afternoon surface winds gust to 20-25 knots.  In the core, which normally is found between 3,000-5,000 feet, speeds can reach 80 knots.  Moderate to severe low level turbulence occurs within 50-100 miles (93-185 km) of this core location from the surface up to 7,000 feet.  A complex, low-level eddy forms along the coast just east of Cape Guardafui, the extreme northeastern tip of Somalia.  Surface winds for about 75 NM (139 km) east of the Cape are strong and shifting.

           Patchy dense fog occurs off the extreme northeast Indian Ocean coast, especially northeast of Cape Guardafui, in July and August due to strong cold upwelling.  Patchy low clouds occur throughout the southwest monsoon along and east of the Somali jet axis.

        (5) Fall (late September-late October)

            a) General Weather.  The fall transition (“Der” also called “the short rains”) lasts 30 days or less.  However, onset varies from late September to late October.  The NETWC moves southward rapidly, unlike its behavior during the spring transition.  Consequently, showers and thundershowers, while as strong as during the spring transition, are not spread over 2 months.  Some flooding occurs with the heavier showers and thundershowers.  The fall is the secondary, and shorter, wet season.  Conditions are similar to those of spring, but due to the steady movement of the NETWC southward, the poor weather does not get as poor or last as long.

            Seasonal precipitation exceeds 5 inches (125 mm) near Baidoa and close to 3 inches (75 mm) over the central Indian Ocean coast.  Other areas receive less than 1.5 inches (38 mm).

            High temperatures along the Indian Ocean coast and over the highlands reach 88F (31C); other areas rise to 95F (35C).  Lows in the highlands drop to 65F (18C).  Low temperatures in the rest of the country range from 68F (20C) to 72F (22C).

    q.  Kenya

        (1) Overview.  Kenya is divided into two climatic regions.  These regions reflect the combined influences of the near equatorial tradewind convergence (NETWC), the rising terrain westward, and the effects of the Indian Ocean.

        This discussion primarily concerns the coastal plains.  Highland locations and Lake Victoria do not necessarily conform to these seasons due to orographic rainfall enhancement as moist Indian Ocean air is lifted up over ridges.  The Central Mountains have the wettest season in Northern Hemisphere summer; the extreme north gets it in March and April.  Lake Victoria has no dry season; a complex series of airflow interactions ensures that rainshowers and thunderstorms occur all year on the Kenyan side of the lake.  Late December through February and August through mid-October are drier seasons between the two primary plains wet seasons.  Onset, strength, and duration of these rains are extremely variable from one year to the next.

        (2) Northeast Monsoon (Late December-February)

            a) General Weather.  The NETWC is south of Kenya.  Drier, more stable, air is brought inland by northeasterly winds.  Only widely isolated afternoon rainshowers and occasional thunderstorms form over higher terrain.  Rainshowers and thunderstorms are relatively rare.  High temperatures range from 85F (29C) to 95F (35C); lows are from 65F (18C) to 72F (22C).

        (3) Spring Long Rains (March-July)

            a) General Weather.  Widespread rainshowers and thunderstorms occur as the NETWC moves slowly northward; north-south oscillations are common.  The Somali low-level jet forms over extreme eastern Kenya by late April and persists through September.  Rainshowers and thunderstorms become widespread, especially in the afternoons and at night.  The spring wet season puts the most rainfall over the northeastern plains.  Thunderstorm tops can reach 50,000 feet.  Highs reach 85F (29C) along the coast and near 100F (38C) inland.  Lows drop to 70F (21C).

        (4) Southeast Monsoon (August to mid-October)

            a) General Weather.  Rainshowers and thunderstorms decrease in coverage and frequency.  Both increase again in mid- to late-October as the NETWC moves far enough south to affect Kenya.  The Somali low-level jet persists until late September.  While rainshowers and thunderstorms decrease substantially, they still occur relatively often.  Highs drop to near 80F (27C); lows are near 68F (20C).

        (5) Fall Short Rains (Late-October to mid-December)

            a) General Weather.  The NETWC moves across Kenya into Tanzania by late December.  Unlike in spring, north-south oscillations are fairly rare.  The actual rainy season length is 4-6 weeks at any one site in the plains.  Rainshowers and thunderstorms become widespread, especially in the afternoons and at night.  The fall wet season puts the most rainfall over the southwestern plains.  Thunderstorm tops can reach 50,000 feet.  Highs reach 85F (29C) along the coast and near 100F (38C) inland.  Lows drop to around 70F (21C).

2.  Oceanography

    a.  Arabian Gulf.  The Arabian Gulf itself extends in a great 530NM concave curve from the Shatt al’ Arab (Euphrates River) delta in Iraq to the Strait of Hormuz (Figure 3).  Widths from the Shatt al’ Arab to Abu Dhabi average between 130NM to a little over 150NM.  The Gulf narrows rapidly to 70NM just east of Dubai.  Gulf waters are relatively shallow; depth varies from 65-200 feet. The broad shallow shelf has a complex topography with numerous banks and shoals.  There are some small islands, which are salt plugs, surrounded by reefs and rims of sediment extending southeast away from the dominant northwest wind and wave attack.  The bottom sediments consist predominantly of skeletal sands with variable amounts of coarser shell debris, calcilutite and some insolubles.

    b.  Strait of Hormuz.  At Dubai, the Arabian Gulf begins its rapid narrowing into the Strait of Hormuz (Figure 3). Although the strait averages 50NM in width, the narrowest part is slightly under 30NM.  Depths range from 130-260 feet.

    c.  Gulf of Oman.  The Gulf of Oman extends south and then southeastward from the Strait of Hormuz into the North Arabian Sea (Figure 3).  The generally accepted boundary between the Gulf of Oman and the North Arabian Sea is an imaginary line drawn from Bandar-e Beheshti on the Iranian-Pakistan frontier south-southwestward to Ras al Hadd, the eastern most point of Oman.  Widths rapidly increase from 30NM at the eastern end of the Strait of Hormuz to 130NM wide at Muscat and finally to 200NM where it joins the North Arabian Sea.

    d.  Red Sea.  The Red Sea extends northwestward from the Strait of Bab-el-Mandeb in the south to the Suez Canal in the north.  The Red Sea separates the African continent from Arabia.  The shores are bordered by broad, reef-studded shelves, which are less than 150 ft (46 m) deep.  These drop off abruptly to shelves about 1500 ft (458 m) deep which flank a deep, narrow, central trough in which depths reach 4500-6000 ft (1372-1830 m).  The Sinai Peninsula divides the northern extremity into the shallow Gulf of Suez on the west and the deep, narrow, high-silled Gulf of Aqaba on the east (Figure 3).

    e.  Arabian Sea.  The Arabian Sea boundaries are from the southern coast of India, along the west side of the Laccadive Islands to the Equator, then to the coast of Africa near Mombassa, excluding the Gulfs of Aden and Oman.

        The Arabian Sea is divided by the northern extension of the Mid-Indian Ridge into two major basins:  the Arabian Basin in the northeast and the Somali Basin in the southwest with depths in excess of 15000 ft (4575 m).  The Somali Basin also connects with the Mascarenes and Madagascar Basins.

        Sediments of terrigenous origin cover the Arabian Sea continental slope with red clay deposits over the basins.

    f.  Northwest Arabian Sea.  The Northwest Arabian Sea boundaries are from the Gulf of Oman to 20N 062E. The Northwest Arabian Sea is what divides the Gulf of Oman and the Arabian Sea (Figure 3).

    g.  Indian Ocean.  

        (1) The Indian Ocean boundaries are defined by 3 areas.  (1) Western Limits:  The meridian of Cape Agulhus to Antarctica (Queen Maud Land).  (2) Eastern Limits (south of Australia):  The western boundary of Bass Strait, then to northeastern Tasmania, then to Antarctica near Fisher Bay  (3) Eastern Limits (north of Australia):  The northeastern boundary runs from island to island through the Lesser Sunda Islands to Java and Sumatra and then to Singapore.

        The continental shelves of the Indian Ocean are somewhat narrower on the average than in the Atlantic Ocean, ranging from a few hundred yards/meters around islands to 322 NM off Bombay.  The continental slope, marginal escarpments and the landward slopes of trenches mark the boundary of the continental blocks.  Numerous submarine canyons indent the slope, with several prominent canyons near the Ganges and Indus Rivers.  The Java Trench bordering the Indonesian arc forms the northwestern boundary of the Indian Ocean between Burma and Australia.

        The most conspicuous provinces of the ocean-basin floor are the abyssal plains, some of the flattest surfaces on earth.  Except for isolated peaks of buried hills and mid-ocean canyons, local relief does not exceed 3-6 ft (1-2 m).  These abyssal plains, although well developed in the northern and southern parts, are relatively poorly developed off Australia.

        Some of the most notable features of the Indian Ocean are the generally north-south tending micro-continents.  From west to east, the following north-south non-seismic micro-continents can be recognized: (1) The Mozambique Ridge; (2) The Madagascar Ridge, of which the island of Madagascar is a clear example of a micro-continent; (3) The Mascarene Ridge, of which the Seychelles is an example; (4) The Chagos-Laccadive Plateau supporting the Chagos Achipeligo, which rise from along, broad, slightly curved plateau; (5) The Ninetyeast Ridge which is one of the longest and straightest in the world.

        These micro-continents can be easily distinguished from mid-ocean ridges based on morphological grounds.  Micro-continents are generally higher, blockier features with lower local relief.

        The most conspicuous feature of the Indian Ocean is the Mid-Indian Ocean Ridge.  The ridge is “Y” shaped in the center of the Ocean.  Along the axis of the ridge is a seismically active rift.

        (2) The Indian Ocean is cut by several prominent fracture zones, which offset the axis of the ridge and include:

            a) The Owen Fracture Zone lies east of Arabia and Gulf of Aden.

            b) The Wheatley Trench drops 3000 ft (915m) below the India Abyssal Plain.

            c) The Malagasy Fracture Zone lies to the east of the Madagascar Ridge.

            d) The Amsterdam Fracture Zone near the center of the ocean.

        (3) The Indian Ocean floor is covered by sediments, which can be divided into two categories.  The boundaries are not precise but merge into one another.


a) Pelagic Type Sediment is distributed over most of the Indian Ocean basin. Red clay dominates about 25% of the total area, especially between 10( North and 40( South, in the eastern half of the ocean and away from islands and continents.  Calcareous ooze covers some 45% of the ocean floor, mainly where the depth is not excessive and in areas of warmth and very high organic productivity.  Diatom ooze covers about 20% of the total area in the sub-polar areas beyond 50( South.


b) Terrigenous Type Sediment is distributed close to continents and island belts.  Transport of sediments to various trenches, troughs and basins is mainly by turbidity currents but partly by volcanic action or submarine slumping.  These trenches, troughs and basins of several different classifications are located around the northern periphery of the Indian Ocean basin.  Lava and ash accumulations mark the mid-ocean volcanic areas, which lie mainly in the western half of Indian Ocean. Fine and course material is provided by melting of ice floes and bergs and is distributed in circum-polar belts, which are marginal to the Antarctic glaciated regions.

SECTION III – SPECIALIZED FORECASTING

1.  Northeast Monsoon (December – March)

    a.  Description

        (1) In the winter, the relative cooling of the Indian plateau and the Middle East with respect to the fairly stable ocean temperature establishes a low level pressure gradient between the land and water along the south coast of India with resultant off‑shore winds.  These "Northeasterly" winds signal the start of the Northeast or Winter Monsoon (Figure 4).

        The Himalayan ‑ Hindu Kush and Zagros mountain barriers prevent the extremely cold air of Central Asia from penetrating into the area. Thus, the temperature gradient between the land south of the barrier and ocean remains relatively weak and that’s why the Northeast Monsoon is relatively weak, average wind speed 10-15 kts.  Unequal heating of the deserts of Africa causes a north‑south temperature and pressure gradient during winter. At this time of year, the Sahara becomes relatively cool compared to the Kalahari desert of South Africa and the resultant cross‑equatorial flow extends the Northeast Monsoon into the Southern Hemisphere. This allows the formation or extension of the Monsoon Trough into the Eastern and Central Indian Ocean during the Northeast Monsoon regime.

        Due to the relatively persistent though gentle northeast flow, an eddy often forms near the southwest tip of India. This eddy sometimes has a diameter of several hundred miles. As the Westerlies on the south side of the low advect moisture into the low bringing lowered ceilings, intermittent rain and rainshowers across the North Arabian Sea, Oman and southeast Saudi Arabia. This phenomenon may not be as pronounced in January as it is in November and December.  In addition, it has been reported that an attendant lee trough generally lies oriented west-northwest to east-southeast from 30( North 49( East to 24( North 60( East.
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NORTHEAST MONSOON WIND FLOW (Figure 4)

    b.  Climatic Controls

        (1) Mediterranean Storm Track.  The Mediterranean is the main source of weather systems entering the theater.  The low pressure systems move east and southeast, advecting cool air over the Arabian Peninsula.  Extensive thunderstorms and heavy rains accompany secondary lows across Saudi Arabia.  Figure 5 shows the mean January storm tracks:


a) Track A - moves through Turkey into the Caucasus Mountains, is the primary track for secondary low formation in northern Saudi Arabia-Iraq.


b) Track B - moves across Lebanon-Israel-Syria into the Arabian Gulf, is normally associated with the “winter shamal.”


c) Track C - moves from southern Egypt and the Northern Red Sea into central Saudi Arabia, is associated with a mean jet stream position over the southern Mediterranean and often results in formation of a secondary wave over the central Red Sea.  This, the least active of the three tracks, occurs in late winter and early in the spring transition.  
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