CLIMATOLOGY
General
The Northeast Monsoon occurs from December to April. The Southwest Monsoon occurs from June to October. Tropi​cal cyclones occur mostly during May, June, October, and No​vember in the N part of the ocean and during January and February in the S part.
The N part of the Indian Ocean has a typical monsoon cli​mate, with the onset of the Southwest Monsoon affecting Sri Lanka and the S part of India from late May to early June and steadily moving NW to affect the NW part of India and the SW part of Pakistan by early July. In early September, the South​west Monsoon starts to retreat towards the SE and by mid to late December the Southwest Monsoon has usually cleared most of Sri Lanka.
The weather pattern over much of the area is more regular than in most parts of the world, and is usually classified over most of India, as follows:
1.
The cool season (December through March)—Dry NE winds, with little clouds, except in the S.
2.
The hot season (April and May)—Light variable winds, with sea breezes along the coasts, and a small chance of a tropical cyclone.
3.
The Southwest Monsoon or rainy season (June through September)—Winds normally W to SW, but along the SW coast of India, winds are W to NW.
4.
The interim, or transitional, period (October and No​vember)—Light variable winds, with sea and land breezes. Occasional tropical cyclones may be experienced.
On the W coast of India, the whole period from the cessation of the Southwest Monsoon to its recommencement is often re​ferred to as the “fine weather season.” Along much of the coast of Pakistan and the W coast of India, most of the rainfall is as​sociated with the Southwest Monsoon. The rainy season is more prolonged over the S part of India and Sri Lanka; in the extreme S part of the area, the monthly variation in rainfall is small.
Tropical cyclones (force 12) are infrequent, with an average of one or two occurring over the Arabian Sea each year.
Due to their devastating storm tides, tropical cyclones in the vicinity of the head of the Bay of Bengal have long been recog​nized as extremely dangerous. As far back as 1737, a “wall of water,” reported to be 12m high, swept ashore killing over 300,000 people. In November 1970, a “severe cyclone” (classi​fication used in India in lieu of hurricane) sent a 7m storm surge over Bangladesh and the offshore islands with loss of life estimated at about 310,000. This storm generated winds of 130 knots. In the past 35 years, cyclones, at times, have generated winds estimated at 150 to 175 knots and waves of up to about 10m high. However, with the increased use of satellites for de​tection and tracking, more advanced notice can be given and the intensity of the storm determined.
Indian Ocean—April through August
North of the Equator the boreal summer becomes the season of the Southwest Monsoon. Southwest winds are entrenched from June through August as low pressure over Asia draws the Southern Hemisphere trade winds across the Bay of Bengal and Arabian Sea. The monsoon is preceded by the N move​ment of the Intertropical Convergence Zone (ITCZ). This is a semi-continuous band of clouds and showers that separates the two monsoon or trade wind systems. In the boreal summer it merges with the continental low. On its N journey, it may spawn tropical cyclones over the North Indian Ocean. The Southwest Monsoon creates an area of dangerous winds and seas near Suqutra. It also brings clouds and rain to windward coasts.  
South of the Equator the austral winter brings good weather to the tropics and some storms to the subtropics. The South In​dian Ocean High, at its peak, produces warm dry air masses with mild fair weather. It generates Southeast Trade Winds N of 25°S. While tropical cyclones can form in any month, April is usually the last active month in the S. However, extra-tropical cyclones, which travel circumpolar routes S of 40°S, edge N during this season to bring strong winds, precipitation, and clouds N to about 30°S.  
Of the major routes to and from the Cape of Good Hope, the Cape Leeuwin and Bur Said passages are probably the rough​est. Weather around the Cape of Good Hope is variable due to austral winter storms. Gales blow up to 15 per cent of the time on winds that are generally out of the SW through NW.  
The Cape routes that run through the Mozambique Channel, including those to and from the Gulf of Aden, the Persian Gulf, Mumbai (Bombay), and Colombo, are under the threat of trop​ical cyclones in both hemispheres during April and May. In the S the activity extends through the Mozambique Channel to about 5°S. In the N, it occurs mainly on the runs to Mumbai (Bombay) and the Persian Gulf; however, storms are occasion​ally encountered near Sri Lanka and Suqutra. By June, activity is generally confined to N of 15°N. Tropical cyclones are rare in July and August. The most dangerous weather occurs near the entrance to the Gulf of Aden, where winds blow out of the S through SW at average speeds of 20 to 30 knots; they reach gale force 20 to 40 per cent of the time. These strong winds are also encountered to a lesser degree along the Persian Gulf route. Upwelling of cold water by these winds causes some fog between Somalia and Suqutra. Visibilities fall to 2 miles or less about 3 to 7 per cent of he time from June through August. Fog is also occasionally encountered off the coast of Saudi Arabia and near Mumbai (Bombay).  
Winds through the channel blow mainly out of the SE through S at about 8 to 13 knots. They are strongest near the S entrance. Gales are infrequent. North of the Equator, S through SW winds blow 60 to 90 per cent of thee time at average speeds of 10 to 20 knots, away from the Suqutra region. Winds often approach gale force but rarely exceed it. Precipitation is most frequent near Mumbai (Bombay), where it falls 15 to 30 per cent of the time under mostly cloudy skies. Elsewhere skies are partly cloudy and rain falls less than 10 per cent of the time. Snow is occasionally encountered around the S tip of Africa.  
Between the Cape of Good Hope and Cape Leeuwin austral winter, storms bring gales. In the S route, between 50°E and 90°E, gales blow up to 30 per cent of the time. Cloudy skies and frequent precipitation are the rule, with snow falling up to 5 per cent of the time in midwinter. Visibilities fall below 5 miles in precipitation, but fog is infrequent. Both routes take advantage of following winds much of the time. Along the S route to Cape Leeuwin, winds are frequently out of the SW through NW. On the route from Cape Leeuwin, E through SE winds are frequent. Along this route, tropical cyclones are a slight threat through June.  
Tropical cyclones are more of a threat on the routes that run E of Madagascar between the Cape of Good Hope and Mumbai (Bombay), Colombo, Calutta (Kolkatta), and Rangoon; this in​cludes the routes between Colombo and Calutta (Kolkatta) or Rangoon. During April, the S routes run through the heart of S activity, where there is a 10 to 20 per cent chance of a tropical cyclone occurrence. In May, the Mumbai (Bombay) route skirts this trouble, but there is still a threat on the other routes. After May, all routes are fairly safe in the S. However, in the Northern Hemi here, tropical cyclones are a problem on the Mumbai (Bombay) route in May and June. They occur north of 10°N along the Bay of Bengal routes during April and May and N of 15°N from June through August. In May there is a 25 per cent chance of at least one tropical cyclone occurrence be​tween the Andaman Islands and Burma. Once out of the Cape of Good Hope region, gales are mainly tropical cyclone gener​ated and therefore infrequent; they are most likely near Calutta (Kolkatta) in July. Winds are usually E through SE below the Equator, veering to the S near the Equator and to the SW above it. This flow is most persistent and strongest during June, July, and August, when the average speed blows at 10 to 20 knots. The Southwest Monsoon brings a blanket of clouds to the Mumbai (Bombay), Rangoon, and Calutta (Kolkatta) regions, where rain falls 20 to 30 per cent of the time from June through August, dropping visibilities to below 2 miles up to 5 per cent of the time. Elsewhere skies are partly cloudy, with occasional showers and good visibilities.  
Few weather problems crop up between the Cape of Good Hope and Torres Strait and Selat Sunda. On the route to Torres Strait, gales blow 10 to 25 per cent of the time W of 100°E. On the other routes S of 30°S, the frequency drops to 5 to 15 per cent. Winds along the W portions are variable but generally SW through NW. North of 30°S, they run E through SE. Early in the season, tropical cyclones are a threat E of 45°E on both Selat Sunda routes and along the route from Torres Strait; on the route to Torres Strait, this threat exists E of about 100°E. Except for extratropical and tropical cyclones, partly cloudy skies, occasional showers and good visibilities are the prevail​ing conditions along these routes. A local visibility problem is sometimes encountered off the coast of northwest Australia. Fog and haze drop visibilities to below 2 miles about 5 to 10 per cent of the time; this condition is the worst in August, when these frequencies climb to 20 per cent in Joseph Bonaparte Gulf, near Darwin.  
Routes through the Red Sea and Persian Gulf experience mostly good weather during the N summer. Prevailing NW through N winds rarely reach gale force. In the S waters of both bodies, winds are most variable early in the season. Through the Strait of Hormuz, SW through NW winds give way in July to SE winds. Wind speeds average 5 to 10 knots in the Persian Gulf and southern Red Sea. In the northern Red Sea, speeds of 8 to 13 knots are common, and gales may occur, particularly where the prevailing wind is reinforced by the sea breeze. Over the Persian Gulf the persistent NW winds from July on are known as the Great Shamal (40-day Shamal). The winds occasionally blow at near gale strength, bringing clouds of dust and sand over the Persian Gulf. Dust and haze can re​duce visibilities to less than 2 miles, but generally visibilities are good over both the Red Sea and Persian Gulf. Skies are of​ten cloudless, with only a few scattered showers to break the monotony of good weather.  
Outside the Red Sea and Persian Gulf the weather much more variable. The major routes to and from the Gulf of Aden rely on seasonal routings to try to avoid the strong winds and rough seas around Suqutra. At its July peak, the monsoon gen​erates gales up to 40 per cent of the time just NE of Suqura. Average wind speeds blow at 20 to 30 knots; conditions are only slightly better in June and August. Visibilities drop below 2 miles about 3 to 6 per cent of the time over these W portions of the routes. North of the Equator, early season variable winds give way to the persistent SW winds of summer. On the Cape Leeuwin and Torres Strait routes, light W winds near the Equa​tor back to the E through SE at average speeds of 10 to 15 knots. Near Cape Leeuwin, variable winds blow mainly out of the SW through NW, reaching gale force 5 to 10 per cent of the time. Tropical cyclones are most likely to occur in the Arabian Sea in May and June, when there is a 5 to 10 per cent chance of an occurrence on most routes. They are more frequent on the Bay of Bengal portion of the Calutta (Kolkatta) routes, where there is a 10 to 20 per cent chance of at least one developing during May and a 25 to 50 per cent chance near Calutta (Kolk​atta) from June through August. On the Torres Strait routes, there is also a 10 to 20 per cent chance of an April cyclone oc​currence in the Timor Sea or the Arafura Sea. Over the Arabian Sea portions of the major routes, partly cloudy skies and occa​sional showers are the rule. Near the Maldive Islands, skies be​come cloudier and showers occur 10 to 20 per cent of the time. These conditions extend to Selat Sunda on the Torres Strait routes and to 15°S on the Cape Leeuwin routes. Conditions im​prove to the E and SE. On the Bay of Bengal portion of the Calutta (Kolkatta) route, skies are cloudy and rain falls 20 to 30 per cent the time; these same conditions occur near Mumbai (Bombay). Visibilities often fall below 5 miles in these show​ers and sometimes below 2 miles.  
Along the routes between the Persian Gulf and Colombo and the Persian Gulf and Cape Leeuwin, tropical cyclones and monsoonal rains pose a hazard to navigation. Near Cape Leeu​win, extratropical cyclones generate gales 5 to 10 per cent of the time. Tropical cyclones are most likely in June, N of 15°N, where the chance of occurrence is 10 to 15 per cent. There is also a slight chance in April and May N of about 5°N. Winds N of the Equator are mainly SW, with some W winds. They grad​ually back to the S then SE below the Equator on the Cape Leeuwin runs. South of 25°S, they blow mainly out of the SW through NW. Between 10°N and 20°N and between 10°S and 20°S, average wind speeds are 15 knots or more, with gales oc​curring 5 to 10 per cent of the time in July and August. In the N, the monsoon brings rain up to 25 per cent of the time off the SW coast of India, under mostly cloudy skies. Rain is almost as frequent between 5°S and 15°S during midwinter. Visibilities along all routes are good except in showers.  
Indian Ocean—September through March
Subtle changes signal the approach of the northern winter and southern summer. Southwest winds become lighter and less constant in the N, starting at the upper reaches of the Bay of Bengal and Arabian Sea. The continental low begins to weaken while the Siberian High intensifies. In the S, the large high is weakening slightly under the warmth of the approach​ing sun. The Southeast Trade Winds give way to light variable winds near the center of the high. South of 40°S, W winds are frequent in the region of extra-tropical storms. By October, the Asian High is spreading the Northeast Monsoon over the N waters. These winds are separated from the Southeast Trade Winds by the Intertropical Convergence Zone (ITCZ). This semi-continuous band of clouds and showers pushes S. By No​vember, it has usually crossed the Equator. It affects weather from the Equator to 20°S during the next 3 months. It is partly responsible, along with a low level trough, for some of the 14 or so tropical cyclones that develop in an average year between northwestern Australia and the east African coast, from about December through April. Tropical cyclones are most frequent in the N from September through December, when about three develop on average. Weather is generally good in the N. Occa​sionally, a stray Mediterranean extra-tropical storm will bring rainy squally weather to the seas N of 20°N. South of the ITCZ, weather is also good. The circumpolar storm belt shifts S and the worst weather is concentrated S of 50°S.  
The weather around the Cape of Good Hope is influenced by extra-tropical cyclones early and late in the season, when gales blow 5 to 10 per cent of the time. In midsummer, a moderate 20 to 30 knot SE through SW flow is created by the heat low over Africa and the highs over the ocean; occasionally, gale force winds are experienced. These strong winds often occur under clear skies, particularly between the Cape of Good Hope and Durban. Good weather is the rule throughout the summer, as showers occur 5 to 10 per cent of the time and skies are partly cloudy.  
On the routes to and from the Cape of Good Hope through Mozambique Channel, tropical cyclones are a threat from Dur​ban to 5°S. They are most likely during January and February when chances of one are around 25 to 30 per cent. These storms often move S through Mozambique Channel, then re​curve to the SE. While tropical storms are more likely than hur​ricanes, winds of 100 knots have been encountered by ships in Mozambique Channel. Winds N of Durban generally are light and variable. Between Port Elizabeth and Maputo (Lourenco Marques), rain falls 10 to 20 per cent of the time in January and February. At other times along this coast and in Mozambique Channel, rain occurs less than 10 per cent of the time under partly cloudy skies. Visibilities are good except in showers.  
Between Mozambique Channel and the N ports, including Mumbai (Bombay), Colombo, and those in the Red Sea and the Persian Gulf, tropical cyclones pose a threat, N of the Equator, from September trough December. They are most likely in No​vember SW of Mumbai (Bombay), where there is a 10 to 12 per cent chance of at least one. Early in the season, SE winds cross the Equator and become SW winds. By October, NE winds are blowing over the N Arabian Sea; by December they reach Mozambique Channel. North through E winds at 5 to 15 knots prevail along these routes. This holds until March, when the reversal begins in the S. The ITCZ is a forerunner of the Northeast Monsoon, bringing clouds and showers, particularly over the easternmost routes. Otherwise skies are mostly sunny, with rain occurring less than 10 per cent of the time. Visibilities are good except for some September fog around Suqutra.  
Along the routes to and from the Cape of Good Hope by way of Mauritius, tropical cyclones are a problem in both hemi​spheres. In the S, they are most likely to occur from December through March, when the monthly probabilities range from 20 to 90 per cent. The routes to Colombo and Calutta (Kolkatta) run right through the heart of this activity near Mauritius. Northern Hemisphere storms are most likely from September through December along the Calutta (Kolkatta) route and from October through December on the way to Rangoon. Monthly frequencies range from about 30 to 50 per cent. Tropical cy​clones are less of a threat along the Colombo and Bombay routes. Early in the season, along the southernmost portion of these routes, gales blow 5 to 10 per cent of the time. Between the Cape of Good Hope and Mauritius, SW through W winds become NE through SE by February. North of Mauritius, E through SE winds prevail to the Equator until December. At this time, the Northeast Monsoon above the Equator crosses it, becoming W to NW. By January, these winds extend to about 10°S. Rain along these routes is most likely N of Mauritius, where showers occur 10 to 25 per cent of the time under fre​quently cloudy skies; it is concentrated between 10°S and the Equator from October through February. The Northeast Mon​soon brings clearer drier weather. Visibilities are good except in showers.  
Between the Cape of Good Hope and Selat Sunda, tropical cyclones are a hazard from December through March between 30°S and the strait. Monthly frequencies range from about 15 to 30 per cent; the most active area lies S and SE of Mauritius. The route to the Cape of Good Hope runs nearly a 60 per cent risk in this area during January. Shower activity is concentrated east of about 60°E, where by February the ITCZ is dominant. Rain falls 15 to 20 per cent of the time under partly cloudy skies. Gales are most likely W of 60°E early in the season, when they blow 5 to 10 per cent of the time on winds mainly out of the SW through N. North of about 30°S, they blow from the E through S.  
Along the routes that run from the Cape of Good Hope to Cape Leeuwin and Torres Strait and back, weather is influ​enced by both extra-tropical and tropical cyclones. The south​ernmost routes run into frequent early and late season extra-tropical storms, particularly W of l00°E. Gales along these routes to Torres Strait and Cape Leeuwin blow 10 to 20 per cent of the time, with rain falling 20 to 30 per cent of the time under frequently cloudy skies. By January, conditions im​prove. The other two more N routes encounter a lot less weath​er throughout the season. Winds are variable along the W portions of all these routes. Over the E portions, E through S winds are common. In the Timor Sea and the Arafura Sea, these winds back to the W through NW with the arrival of the ITCZ in December. Gales are infrequent, occurring mostly in tropical cyclones which are most likely from December through March; gales blow 5 per cent of the time off northwest​ern Australia from January through March. Off North West Cape, there is a 40 per cent chance of a tropical cyclone in March. These storms are most frequent north of 25°S but are occasionally encountered around Cape Leeuwin. Tropical cy​clones and the ITCZ are responsible for the occasional showers and frequently cloudy skies in the Timor Sea and the Arafura Sea. Weather improves to the S.  
There are few weather problems in the Persian Gulf and Red Sea during winter. One hazard occurs in Red Sea’s narrow Bab el Mandeb from October through March, when winds in this area and N to 20°N blow out of the SE through S. This creates a funneling effect in the narrow channel, causing an increase in wind speeds. While winds reach gale force just 1 to 2 per cent of the time, they blow at 22 to 33 knots up to 34 per cent of the time. Farther N and in the Persian Gulf, mainly W through N winds blow at 6 to 12 knots on the average. Occasionally, a low pressure system or front may bring gales, rain, and cloudy skies. Most of the time skies are clear and visibilities are good.  
Between the Red Sea and Mumbai (Bombay), winter weath​er is usually good. There is just a slight chance of a tropical cy​clone from September through December. Early in the season, S through SW winds blow at 10 to 15 knots, becoming W through NW, with showers 10 per cent of the time, near Mum​bai (Bombay). By November, N through NE winds at 10 knots with sunny skies are the rule. Gales are rare and visibilities good. Weather is also good between the Red Sea and Colombo and on the W leg of the Red Sea-Torres Strait route. Near Su​qutra, these routes encounter strong September SW and S winds, which reach gale force about 5 per cent of the time. There is a slight chance of a tropical cyclone from October through January. Southwest through W winds are gradually re​placed by a N through NE flow with clear skies. Rain and clouds become more frequent E of the Maldive Islands. Rain falls 10 to 15 per cent of the time near Sri Lanka and 15 to 25 per cent of the time along the Torres Strait routes. These fre​quencies extend to the Timor Sea by December with the arrival of the ITCZ, which also brings W through NW winds. Gales are infrequent and, except in showers, visibilities are good.  
Between the Red Sea and Cape Leeuwin, tropical cyclones are more apt to be encountered in the S. In March, between 70°E and 90°E there is a 15 to 25 per cent chance of an en​counter. A slight threat exists in this area from December through February and in the N seas during October and No​vember. Above the Equator, early season SW through W winds give way to NE winds, which back to the W near the Equator. Southeast winds prevail below the Equator, with SE through SW winds most common S of 30°S. There is a 5 per cent chance of gales S of 10°S. Average wind speeds range from 5 to 15 knots, slightly stronger in the N and in September be​tween 10°S and 20°S. Mostly sunny skies with little rain pre​vail near both ends of these routes. Between 5°N and 15°S, rain falls up to 25 per cent of the time under mostly cloudy skies. Visibility is only a problem in showers.  
Between the Persian Gulf and Colombo and the N leg of the Cape Leeuwin run, there is a slight chance of a tropical cyclone from September through March. October and November are usually the most active months. Except in these storms, gales are rare. South to SW winds give way to N and NE winds by December. Rain is infrequent, except near Sri Lanka, where it occurs 10 to 15 per cent of the time from September through December. Skies are mostly clear and visibilities are good.
Over the S leg of the Persian Gulf-Cape Leeuwin run and along the Colombo-Cape Leeuwin route, tropical cyclones are a threat, from December through March, S of 5°S. Between 10°S and 20°S, the monthly frequencies run 10 to 20 per cent. Gales blow up to 5 per cent of the time in this region. North of 5°S, early season SW through SE wind give way to NW through NE winds above the Equator and W winds just below it. South of the ITCZ, E and SE winds prevail to about 25°S, where winds are more variable. Between Sri Lanka and 15°S, rain falls 15 to 25 per cent of the time under mostly cloudy skies. Otherwise, skies are usually partly cloudy and rain is in​frequent. Visibility, except in showers, is good.  
Southwest Indian Ocean (including the E coast of Africa, Madagascar, and other Indian Ocean islands)
General.—Weather in this region is under the control of the Indian Ocean High, the monsoons, and the circumpolar belt of extratropical storms. The large high is the most important as its downward outward flow of air produces relatively warm dry air masses with mild fair weather and light variable winds. It per​sists throughout the year, shifting slightly from winter to sum​mer. To the N it generates the Southeast Trade Winds, which are separated in the austral summer from the Northeast Trade Winds by the Intertropical Convergence Zone (ITCZ). This semi-continuous band of clouds and showers can also spawn tropical cyclones. To the S, W winds prevail, but they become more variable and stronger with increasing latitude, due to a steady stream of migrating extra-tropical storms, which bring cold air, precipitation, and sometimes gales.  

Tropical Cyclones.—Eleven tropical cyclones (winds of 34 knots and greater) form in an average season. About four of these reach hurricane strength (winds of 64 knots and greater). Some have generated winds of 130 knots or more. They affect most of the region between 5°S and 30°S. South of 30°S, they usually peter out or become extratropical systems. The season generally runs from December through April, although tropical cyclones can form in any month. January and February are the most active times. In general, tropical cyclones form between 5°S and 15°S. They move toward the W through S at about 10 to 15 knots. Most recurve toward the S through SE This recur​vature usually takes place near 20°S early in the season and 15°S later on. Storms usually accelerate after recurving. Some make it to Mozambique Channel before recurving; others con​tinue W to landfall along the African coast, which is most like​ly early and late in the season. In addition to strong winds, these storms can bring torrential rains and disastrous flooding to the coasts and islands of this region. Ile de la Reunion holds the world record for rainfall measured in a 24-hour period. A tropical cyclone dumped 1,870mm of rain at Cilaos in 1952. The 12-hour world record of 1,340mm was set at Belouve, Re​union, in 1964. Wave heights at sea can reach 9.1 to 12.2m in these storms.  

Extratropical Cyclones.—While more frequent than tropi​cal cyclones, many of these storms do not reach tropical storm or hurricane intensity. Their frequency increases with latitude, giving rise to such terms as the “roaring forties,” “whistling fif​ties,” and “screeching sixties.” These storms often intensify as they move E or SE across the region. They often come in a se​ries or family separated by high pressure cells that break storm arrivals into 3 to 7-day periods. They make their farthest N penetration in winter, bringing snow, freezing temperatures, and gales to the islands and seas S of 30°S. During the austral summer, they are less frequent, less intense, and displaced far​ther S.  

Winds.—The Northeast Monsoon spreads S from the Equa​tor during October and November. North through E winds re​place S and SW winds while wind speeds diminish. By December, N winds prevail; E winds are also common N of Dar es Salaam while N winds are frequent S of Lindi. The land-sea breeze is most noticeable in sheltered locations. The sea breeze along the E coasts serves to strengthen the normal onshore flow during the day. The land breeze acts as a retardant and helps foster winds with offshore components. For example, at Zanzibar, N winds in the morning give way to afternoon NE winds. Gales are infrequent along the coast, occurring only with tropical cyclones or perhaps briefly in a thunderstorm. March is a transition month. By April, S and SE winds are common. This regime holds through September. At its peak, these winds blow up to 90 per cent of the time at average speeds of 10 to 15 knots. While gales are infrequent, speeds reach 22 knots or more about to 10 per cent of the time. Near​shore winds often parallel the coast. The sea breeze often caus​es an increase in S winds. At Mombasa, in July, the frequency of S winds increases from 30 to 70 per cent during the day as the average speed increases from 5 to 9 knots. In the southern Mozambique Channel, the Southeast Trade Winds prevail. Winds blow from E through S year-round. Extra-tropical storms have a slight effect in winter, as do land and sea breezes during both seasons. Wind speeds range from 10 to 15 knots. Gales blow 1 to 3 per cent the time at their peak, which occurs in midwinter and midsummer. Between Durban and the Cape of Good Hope, winds are variable, but they tend to parallel the coastline. In winter W of Cape Agulas, NW and SE winds are common, while between Cape Agulhas and Port Elizabeth, winds are often out of the SW through NW. East of Port Eliza​beth SW, W, and NW winds are all common. Summer winds are more likely to have a S component. Strong winds are more likely in summer, although gales are rare. A steep gradient be​tween oceanic highs and a heat low over Africa generate strong winds known as “Cape Southeasters,” which are gusty, can vary within a short distance, and are not associated with bad weather. Onshore components and increasing wind speeds dur​ing the day are common in the austral summer. The coast of South Africa is subject at times to very hot dry “berg” winds that blow down from the central plateau. They are most fre​quent in winter but bring the highest temperatures in fall and spring. They are most common along the W coast, but can also occur on the coast in this region.  

Over the islands S of 30°S, winds are strong and blow main​ly out of the SW through NW all year. On lIes de Kerguelen they blow from these directions 80 to 90 per cent of the time. Wind speeds average 15 to 20 knot; winds of 65 knots or more have been observed in all seasons. On lIes de Kerguelen, winds of 40 knots or more blow on an average of 12 to 18 days per month. lIe Amsterdam and lIe St. Paul are the least windy. South of 40°S near 60°E, gales blow 25 per cent or more of the time. 
Visibility.—Visibilities N of 30°S are generally good. Pre​cipitation reduces visibilities to less than 2 miles about 1 to 2 per cent of the time in the S Mozambique Channel in January and 1 to 3 per cent of the time round the Chagos Archipelago in the austral spring and summer. The worst conditions along both shores of the Channel occur from April through October, when an early morning haze, known on the Mozambique coast as “Cacimbo,” obscures visibilities on about 12 to 18 days per month. It is only serious enough to be reported as fog on about 1 to 6 days per month, except at Morondava, where fog is re​ported on 7 to 10 mornings per month from May through Octo​ber. Conditions usually improve by mid-morning.  

Along the African coast fog (visibility less than 0.5 mile) is infrequent and occurs on about 1 to 3 days per month at the most. It is most likely in the late summer and fall. Haze and smoke are mainly fall and winter restrictions. Durban is the worst, recording 20 to 25 days per month of haze and smoke from March through September. Conditions are worst in the morning and usually clear by afternoon. These conditions exist all along the coast but less frequently than at Durban.  

Snow, rain, and fog contribute to poor visibilities over the is​lands S of 30°S. Heard Island is the worst and shows only a slight seasonal or daily variation. Visibilities here drop below 6 miles 45 to 55 per cent of the time year-round and below 1.2 miles 10 to 18 per cent of the time from May through Septem​ber. The Prince Edward Islands suffer about one-half as much. They report fog (visibility less than 0.5 mile) on 7 days per month in February, March, and April. Visibilities improve on the other islands. For example, over Iles de Kerguelen, fog is rare, and at Ile Amsterdam visibilities drop to less than 6 miles 10 to 20 per cent of the time, with improvements in the after​noon and in winter. 
Climate N of 30°S. —The climate is dependent upon expo​sure to prevailing winds and the position of the sun.
The general range of average annual rainfall amounts is be​tween 762 and 1,016mm, but the overall spread is from 381mm near the Equator to 1,524mm in Heira, Mozambique. April through July is the rainy season from Kismaayo to Malindi. Monthly amounts range from 51 to 127mm on 5 to 10 days along the Somali coast, up to 356mm on 19 to 20 days in May at Lamu and Malindi. While maximum 24-hour amounts range from to 102 to 152mm all along this coast, Lamu recorded 345mm one day in May. Thunderstorms occur infrequently.  

October through May is the rainy season from Mombasa to Durban. Up to 330mm is recorded on 15 to 20 days during the rainiest months, which usually occur during the latter part of this season. Maximum 24-hour amounts of 127 to 203 mm have been observed. Thunderstorms occur on about 3 to 10 days per month during the rainy season.  

Along the E coast of Madagascar and over the smaller is​lands between the Equator and 30°S, annual average rainfall ranges between 1,016 and 2,540mm, depending upon expo​sure. This rain is mostly showers and thundershowers. These are most likely from October through May, particularly at loca​tions exposed to the Southeast Trade Winds. The W coast of Madagascar, particularly S of Morombe, is sheltered and rain​fall is considerably less. The NW coast is subjected to the ITCZ in January and February; annual rainfall amounts of 1,016 to 1,270mm are common. Thunderstorm activity is fre​quent in the ITCZ. Maximum 24-hour amounts are usually produced by tropical cyclones and range up to 1,854mm plus the previously-mentioned totals.  

December through April are usually the warmest months N of 30°S. Over the smaller islands, particularly those near the Equator, there is little seasonal change. North of Maputo, there is little latitudinal difference. Along this coastal section, sum​mer daytime highs range from the upper-20s to the low-30s (°C). They are only a few degrees cooler to the S. Extreme highs reach the mid-30s (°C), but have gone well over 37.8°C at sheltered ports like Beira and Maputo. At night, tempera​tures often drop into the low to mid-20s (°C) everywhere. July is usually the coldest month of the year. Average daytime highs range from the low-20s (°C) near Durban and Maputo to the low-30s (°C) N of Quelimane. During hot spells, they can get into the low-30s (°C) just about everywhere. Readings in the mid to upper-teens (°C) are common at night, except it is slightly cooler S of Maputo and slightly warmer over the smaller islands. The coldest temperatures have occurred around Durban, where they have dipped into the low single digits (°C). Elsewhere extremes range from the upper single digits (°C) at Maputo to the low-20s (°C) over the smaller is​lands.  

Relative humidities, varying with temperature, reach an early morning peak and a mid-afternoon low. This diurnal variation can be as much as 40 per cent at sheltered locations or as little as 10 per cent at exposed sites. Exposure to the ocean keeps di​urnal and seasonal variations small. The seasonal reversal of winds, such as those along the NW coast of Madagascar, can bring a large variation. Average relative humidities in the 70 to 80 per cent range are common in the mornings as are 60 to 70 per cent readings in the afternoons. Along the Kenya and Tan​zania coasts, humidities are highest from March through Sep​tember, during the rainy season, when they reach the upper 80s during the morning. Seasonal changes are slight along the Mozambique coast. Over Madagascar and the smaller islands, humidities are high and even diurnal variations are small. The east coast of Madagascar is particularly humid and readings in the 85 to 95 per cent range are common in the morning. The SW coast is only a little drier, while the NW coast has high readings during the summer when it is exposed to onshore winds.  

This region is cloudy. Average coverage amounts range from 35 to 65 per cent. Seasonal variations are small, but prolonged periods of cloudy or clear weather can occur at times. Clear skies are most likely during the afternoon. In general, from southern Somalia to Zanzibar, cloudy skies are most common from April through September, while clear conditions occur most often in midsummer. South of Zanzibar, summer is often the cloudiest time, while winter brings plenty of sunshine. Over the islands there is little seasonal fluctuation in cloud cover, usually just a slight minimum during the cool season. On Madagascar, the E coast is considerably cloudier than the W coast, due to exposure. In January, however, the NW coast is under the blanket of the ITCZ, when cloud cover averages 80 per cent.  

In Somalia, the climate is divided into four seasons of about 3 months each, starting in mid August, as follows:  

1
 Der—The rainy Southwest Monsoon still prevails until the NE winds set in.

2.
 Jilal—A dry season with constant NE winds.

3.
 Gu—A wet season in which the NE winds prevail until the Southwest Monsoon sets in.

4.
Agai—A hot season, with lesser rains at intervals, in which the Southwest Monsoon is constant.
Climate S of 30°S. —About 508 to 1,270mm of rain fall each year between Durban and the Cape of Good Hope. In gen​eral, totals decrease toward the Cape of Good Hope. From Dur​ban to East London summer is the rainy season, when 76 to 152mm fall on 10 to 16 days per month from September through March. To the W, May through August is the rainy sea​son, when 51 to 102mm fall on 10 to 12 days per month; maxi​mum 24-hour amounts along the entire coast range from about 102 to 178 inches. Snow is rare. Thunderstorms are most likely between Durban and Port Elizabeth where they occur on 3 to 8 days per month during the summer. Over the islands S of 30°S, annual precipitation amounts range mostly from 889 to 1,397mm, except on Marion Island, where 2,210mm fall in an average year. Seasonal variations are small, with a slight maxi​mum from December through May, when 127 to 254mm per month is common. For Iles de Kerguelen, winter is the rainiest period and late summer is the least rainy; maximum 24-hour amounts range from 51 to 102mm. On Heard Island, Marion Island, and Iles de Kerguelen, snow has been observed in every month. It also occurs in the Prince Edward Islands and Iles Crozet in winter. Farther N, on Ile Amsterdam and Ile St. Paul, snow is infrequent.  
December through March is usually the warmest time of the year from Durban to the Cape of Good Hope. Temperatures of​ten climb into the low to mid-20s (°C) during the day and fall into the high teens (°C) at night. They can be expected to reach 32°C or above on just 1 to 5 days each year. High temperatures can also occur in September and October, when “berg” winds can cause readings in the 37.8°C range along the S coast. Win​ter temperatures range from the high-teens (°C) to the low-20s (°C) during the day, falling into the single digits (°C) to the mid-teens (°C) at night. Extreme lows range from -0.6°C at Port Elizabeth to 5.6°C at Port Saint Johns. Over the S islands, temperatures vary widely. In general, lIe Amsterdam is the warmest and Heard Island is the coldest. Average summer day​time highs range from the high-teens (°C) over lIe Amsterdam down to the low single digits (°C) at Heard Island. Lows are usually 3° to 5°C cooler. The warmest temperatures are most likely in January and February. During the winter, the weather is better at Heard Island, with maximums and minimums hov​ering right around the freezing mark. Over the other islands, lows fall to near freezing, but during the day temperatures climb to around 4.5°C. At Ile Amsterdam, temperatures are about 8°C warmer. Extreme lows have reached -10°C at most places, except lIe Amsterdam, where the record low is 2.7°C.  

Exposure to the sea temperature and elevation are important relative humidity factors along the South African coast. For ex​ample, at exposed Cape Agulhas, humidities are high all year; they vary only 10 to 20 per cent during the day. There is a slight peak from March through September, when morning readings are greater than 85 per cent and afternoon humidities stay above 73 per cent. At higher elevations like Port Saint Johns, average morning readings vary from 82 per cent in Jan​uary to 60 per cent in July; this compares to 80 per cent in Jan​uary and 86 per cent in March at Cape Agulhas. On the E coast in general, humidities are highest in late summer and autumn and lowest in winter.  

Over the islands, diurnal and seasonal variations are small. The highest humidities are generally observed in the summer and fall to their lowest in the spring. In general, early morning hu​midities are in the 80 per cent range; afternoon readings are only 1 to 8 per cent lower.  

Along the South African coast, it is cloudiest in the austral summer and clearest in winter. The change is least noticeable at exposed low locations like Cape Agulhas. However, average cloud cover even decreases significantly there. Cloudy skies (cloud cover of 6/8) occur on about 15 to 20 days per month during the summer season and less than 12 days per month in winter. These figures are reversed for clear days (cloud cover of 2/8).  

Over the islands S of 30°S, cloud cover increases with lati​tude and changes very little seasonally or diurnally. Skies are cloudy (greater than 7/10 cloud cover) on 20 to 30 days per month all year. Clear skies (cloud cover less than 3/10) can be observed on 1 to 6 days per month.  

CURRENTS
General

Non-tidal Currents.—The major surface currents of the In​dian Ocean are, as follows:  

1.
West Wind Drift S of 50°S.

2.
South Indian Current between 27°S and 50°S.

3.
South Equatorial Current between 8°S and 20°S.

4.
Agulhas Current along the SE coast of Africa.

5.
East Africa Coastal Current along the NE coast of Af​rica.

6.
Monsoon Drifts N of 0°.

The north-setting West Australia Current off the W coast of Australia.

The surface currents are influenced by the Prevailing Wester​lies, in the S part of the Indian Ocean, and the Southeast Trade Winds, in the N part of the Indian Ocean. Speeds usually do not exceed 1 knot, but occasionally may reach 3 knots for short periods.  

The surface flow in the Indian Ocean between 50°E and l00°E and N of 8°S is dominated by the monsoon winds and the Indian Equatorial Countercurrent.  

Seasonal changes in surface current direction in the NW and NE parts of the Indian Ocean, which occur at different times, do not immediately respond to changes in wind direction. In the Arabian Sea, during the Northeast Monsoon from Novem​ber through March, the current generally sets W except in the N part, where a clockwise gyre develops. In April, a transition​al month, the currents are variable and begin to turn E; from May through September the flow prevails E. In October, anoth​er transitional month, the currents are variable and begin to turn E to complete the seasonal cycle.  

In the NE part of the Indian Ocean, during November and December, the current predominates NW through the Strait of Malacca and in the Bay of Bengal. Northeast of Sri Lanka a large complex counterclockwise eddy results from interference between the S return flow along the coast of India and the N flow into the Bay of Bengal. January is a transition period when the clockwise circulation begins to develop in the N part of the bay; in February, the clockwise flow becomes fully es​tablished throughout the bay and continues through April. In May, the clockwise circulation changes abruptly to an E flow, which prevails through July, except for the region NE of Sri Lanka where the currents are variable. August is a transition period, with a counterclockwise circulation developing at the head of the Bay of Bengal; currents in the remainder of the bay are variable. In September, the counterclockwise pattern con​tinues to develop in the N part of the bay; an E drift remains predominant in the S part, although the flow can at times be variable. In October, the pattern for the seasonal counterclock​wise flow is fully established, but considerable variation may occur in the center of the bay.  

In November and December, between the Equatorial Coun​tercurrent and the S part of the Arabian Sea, between 50°E and 75°E, the current begins to turn from E to W and is not well es​tablished; from January to April the flow is W at 0.6 to 1.0 knot, but averages about 1.5 knots in the central region of high​est speeds. During April, the current is in a state of transition, turns E, and is not well defined. From May through September, the currents in the open ocean set constantly E; during October, they are in a state of transition and become variable as they be​gin to turn W. During November, in the region N of the Equato​rial Countercurrent and S of the Bay of Bengal, between 75°E and 100°E, the easternmost segment of the east-setting drift quickly dissipates, with part being deflected into the counter​clockwise flow in the Bay of Bengal and the remainder turning SE into the South Equatorial Current. In December, the west-setting flow is noticeable mainly along 5°N latitude E and S of Sri Lanka. In January, the flow begins to widen and becomes fully established in February, extending between Sri Lanka and the Equator. During March, the current begins to turn and in April becomes well defined, setting E. From May through Oc​tober, the flow is E and averages about 1 knot.  

In the S part of the Indian Ocean, the Agulhas Current is strongest in the vicinity of the 183m curve off the coast of South Africa between 31°S and 33°S, when speeds occasional​ly exceed 5 knots. Current speeds at times reach 1.5 knots along the S coast of Australia and 3 knots along the W coast of Australia; the direction varies.  

Tidal Currents.—Tidal currents are usually weak, except in channels and inlets along the coasts, where speeds are highest. In near shore waters, the tidal currents are usually reversing, flooding toward and ebbing away from the coast or flooding and ebbing in opposite directions parallel with the coast. In re​gions of mixed or semi-diumal tides, two flood and two ebbs occur daily. In the region of diurnal tides, one flood and one ebb occur daily.  

Rotary tidal currents occur offshore where the direction of flow is not restricted; speed will vary as direction changes con​tinuously through all points of the compass during the tidal day. The change in direction is generally clockwise in the Northern Hemisphere and counterclockwise in the Southern Hemisphere.  

South Indian Ocean
Non-tidal Currents.—The main non-tidal currents in this area are, as follows:

1.
West Wind Drift—Below 39°S, strong W winds maintain this prevailing E flow at a mean speed of 0.6 knot throughout the year, although speeds of 1 to 2 knots fre​quently occur near its N boundary; speeds are slightly stron​ger in summer than in winter. Local meteorological changes may result in current sets in other directions and even weak reversals for short periods. Variations in wind force cause the N boundary of the West Wind Drift to fluctuate between about 35°S and 40°S. Off the W coast of Australia, a part of the West Wind Drift turns N and N; this current is known as the West Australia Current.  

2.
South Equatorial Current.—This current sets W to​ward Madagascar, with seasonal variations in speed caused by the annual variations of the Southeast Trade Winds. From May through October, the mean speed is 0.9 knot and the maximum speed is 3 knots. During the remainder of the year, the mean speed is about 0.6 knot. Its S boundary fluctuates between about 18°S and 24°S, usually extending farthest S from December through April.  

The South Equatorial Current sets W toward the E coast of Madagascar to the vicinity of Tamatave and Ile Sainte-Marie, where it divides; one part turns N, flows past the N tip of the island with speeds up to 3.3 knots, then sets W and NW toward the African coast.  

The N branch of the South Equatorial Current divides up​on reaching the coast of Africa near Cabo Delgado; one part turns and flows N, while the other turns and flows S in the W part of Mozambique Channel and forms the Agulhas Cur​rent. West of this S flow, in regions such as off Baia de Sofa​la between Cabo das Correntes and the vicinity of Rio dos Bons Sinais, countercurrents set E and NE at irregular inter​vals for a considerable distance offshore and occur most fre​quently off Baia de Sofala during July. Speeds up to 1.5 knots occur frequently. In the E part of the channel, the cur​rents are mostly variable.  

3.
West Australia Current.—Generally sets N and NW and is controlled mainly by the Southeast Trade Winds. This current varies seasonally with the strength of the wind and is most stable during November, December, and January and least stable during May, June, and July, when sets in any di​rection are most likely. North of 20°S, the main part of this current sets NW into the South Equatorial Current while the remainder turns toward the coast of Australia. The speed of the current seldom exceeds 1 knot. Between the coast and the West Australia Current, the currents are variable during most months; however, along the coast the most frequent set is S from January through August and N from September through December, with a S set S of about 30°S in Novem​ber and December. The maximum speed observed is 3 knots.  

4.
Agulhas Current.—A very constant coastal current that sets S and SW along the SE coast of Africa between 11°S and the Cape of Good Hope. The highest speeds and greatest constancy are observed in the vicinity of the 183m curve E of 28°E; here, the surface current is strongest from February through April when about 17 per cent of all mea​sured speeds in the prevailing direction exceed 3 knots, par​ticularly between 31°30'S and 33°30'S, where the speed occasionally exceeds 5 knots. These maximum speeds may occur at any time but less frequently from May through July.  

West of about 23°E, in the vicinity of Agulhas Bank, the current branches. The main part continues W past Cape Agulhas; the second part turns counterclockwise and sets SE under the influence of the prevailing W winds and part of the east-setting South Atlantic Current that flows into the Indian Ocean. In this latter region, the current is weaker and more variable. Current speeds usually do not exceed 2 knots, al​though speeds of 3 knots or more occasionally may be ob​served. Another factor which will tend to reduce the constancy of the current is the countercurrent between the coast and the Agulhas Current, where E and NE sets between 0.5 and 1.5 knots may occur at irregular intervals at any time of the year.  

Note.—Prevailing surface currents are influenced by the pre​dominant westerlies in the S part and the persistent Southeast Trade Winds in the N part. Tropical disturbances and extra-trop​ical cyclones may cause current directions to differ consider​ably from those expected.  

Tidal Currents.—The tidal currents are usually weak ex​cept in channel and inlets along the coast. In nearshore waters, the tidal currents are usually reversing, flooding toward and ebbing away from the coast, or flooding and ebbing parallel with the coast in opposite directions. In areas of semidiurnal and mixed tides, two flood and two ebb periods occur daily. In areas of diurnal tides, one flood and one ebb occur daily. 

Rotary currents occur offshore where the direction of flow is not restricted; their speed varies, and their direction changes counterclockwise through all points of the compass during the tidal day. 
TIDES
General

Mixed, semi-diumal, and diurnal tides occur and tide ranges differ considerably. Tide ranges vary from exceeding 12.2 in the Gulf of Cambay, about 4m at Beira, and 0.2m at Marion Island. Tide ranges are small along the S and W coasts of Australia N to Champion Bay. Seasonal variations in water level above and below mean sea level are usually less than 0.15m.  
South Indian Ocean
Tides.—Mixed, diurnal, and semidiurnal tides occur. In re​gions of mixed tides two high waters and two low waters occur each tidal day, with considerable inequality between the heights of successive high and successive low waters. Where the tide is mainly diurnal, one high water and one low water occur each tidal day; however, near times of equatorial lunar declination high and low water stands occur for periods of as long as 12 hours. Semidiurnal tide consists of two high waters and two low waters each tidal day, with little or no inequality between the heights of successive high and successive low wa​ters. 

In regions of diurnal tide, low and high tides occur later each successive day for a period of about 8 or 9 days,  and then occur ear​lier each successive day for a period of about 5 days. As a re​sult, low water occurs in late afternoon in winter and in early morning in summer. 

Tide ranges differ considerably from place to place. For ex​ample, the mean range is 4.0m at Beira and 0.2m at Mari​on Island. At Port Hedland, the range may exceed 6.1m at springs near time of perigee, whereas the maximum range (tropic) at Champion Bay is about 0.6m.  

Changes in Water Level.—In general, strong onshore winds and low barometric pressure raise the water level; off​shore winds and high barometric pressure lower it. The greatest seasonal variations in water level above (+) or below (-) mean sea level along the African coast are, as follows: 

	
	Along the coast of Mozambique between Baie de Lourenco Marques and Bartolomeu Dias
	+0.09m in March

-0.12m in August and September

	
	Along the Mozambique coast between Chiloane and Beira
	+0.15m in February

-0.12m in August and September

	
	Along the Mozambique coast from about 100 miles NE of Beira NE to the mouth of the Rio dos Bons Sinais
	+0.27m in April

-0.21m in August

	
	Along the Mozambique coast between the Rio dos Bons Sinais and 15°S
	+0.06m in May

-0.09m in August and September

	
	On the N side of Mauritius
	+0.06m in April

-0.09m in August and September


