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INTRODUCTION

With the increased tempo of U.S. Navy operations in the Indian Ocean, there has been a matching
increase in concern over the environmental support available to the Fleet meteorologists. As part of
the NAVENVPREDRSCHFAC effort to improve that support, this Command has reprinted a series of meteor-

ological handbooks -- collectively titled Weather In The Indian Ocean -- that were originally issued
by the British Government in the 1940-44 time frame.

These handbooks, published as three volumes in a total of twelve parts, were prepared by the
Meteorological Office, Air Ministry, in cooperation with the Naval Meteorological Branch, Admiralty,
London. Titles of all volumes/parts in the series are given below.

Because the series has long been out of print, the NAVENVPREDRSCHFAC has obtained permiésion to
reprint and distribute the handbooks to U.S. Navy units. As in the original publication, this new

reprinting ultimately will comprise twelve individual books, each marked with volume and part number;
the reprint set is distributed as NAVENVPREDRSCHFAC Technical Bulletin 80-02, April 1980. The books

are three-hole-punched for collection into ring binders. There has been no editing or changing of
the original material.

Users of the series should be alert to the fact that a number of place names used in the
original writing have changed over the intervening years.

Volumes/parts titles in the series are as follows:

Vol. I ---- Weather In The Indian Ocean - General information (in one part)

Vol. II --- Weather In The Indian Ocean to Latitude 30°S and Longitude 95°E including
the Red Sea and Persian Gulf (in nine parts; see parts titles below)

Vol. III -- Weather In The Indian Ocean - Aids To Forecasting (in two parts:

1, Indian Ocean; and 2, North Indian Ocean)
Parts titles, Volume II (local information):

Red Sea o
The Gulf of Aden and West Arabian Sea to Longitude 00°E
. The Persian Gulf and Gulf of Oman . 0
. The Makran Coast from Gwadar to Karachi and the West Coast of India to Latitude 20°N

West Coast of India from Latitude 20°N to Cape Comorin, with an Appendix on Conditions at Bombay

. A. East Coast of India from Cape Comorin to the Ganges Delta -- B. Ceylon
. The Coast of Burma

. The South Indian Ocean to Latitude 30°s.
Coast of East Africa from the Equator to Cape Delgado
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PART 9
COAST OF EAST AFRICA

FROM THE EQUATOR TO CAPE DELGADO
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COAST OF EAST AFRICA

FROM THE EQUATOR TO CAPE DELGADO

COMPRISING

THE COASTS OF KENYA COLONY, TANGANYIKA TERRITORY
AND THE ISLANDS OF THE ZANZIBAR PROTECTORATE

I—GENERAL

The coast of East Africa from the equator to Cape Delgado is
about 900 miles in length. In the north it comprises about 150 miles
of the coast of southern Italian Somaliland which extends roughly
south-westwards to about latitude 1°40’S., from there to about
latitude 4°41’S. is the coast of Kenya Colony which is some
300 miles long ; the remainder of the coast is that of Tanganyika
Territory which is about 450 miles in length stretching southwards
to the mouth of the Ruvuma river in about latitude 10°26’S.
Off the northern part of the coast of Tanganyika are situated
Zanzibar and Pemba, the two islands of the Zanzibar Protectorate.
Cape Delgado (10°41’S,, 40° 39’ E.), the southernmost point of the
region under consideration, is situated on the northern part of the
coast of Portuguese East Africa.

That portion of southern Italian Somaliland included in the
area contains the entrance to the Juba river and the harbour of
Kisimayu which is about 9 miles south-westward of the river mouth.
There is very little vegetation around Kisimayu which is considered
to be a healthy place as fevers are said to be unknown, and at the
mouth of the Juba river, where the land is rich and vegetation
abundant, fevers are also infrequent. The climate here during the
NE. monsoon is very much pleasanter than that of Zanzibar, the
nights being almost cool and the air dry at all times, with a mean
day temperature of about 85°F. in April.

The Colony and Protectorate of Kenya is about 225,000 square
miles in area, its capital is Nairobi, situated nearly 300 miles inland
from Mombasa, the principal port of the Colony, at a height of
nearly 6,000 feet above sea level.

The land rises in well-defined steppes from the coastal plain and
in the interior there are chains of mountains varying from 5,000 to
10,000 feet, Mount Kenya, over 17,000 feet in height, being the
highest mountain. The western boundary of Kenya cuts off the
north-eastern portion of Lake Victoria. The largest lake in Kenya,
Lake Rudolf, is situated in the north-western part of the territory,
and in addition there are several smaller lakes. The Tana is the
principal river.
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The coastal region has a tropical climate, the effect of which is
greatly alleviated by the prevailing SE. trade and NE. monsoon
winds, but after a long residence ‘it is likely to be enervating. At
higher altitudes the climate is mild and agreeable. Many Europeans
have settled in these regions and have resided for considerable
periods without ill effect, except from controllable tropical diseases.

The mandated territory of Tanganyika has an area of about
365,000 square miles, approximately three times that of Great
Britain ; it also includes the island of Mafia which lies off the delta
of the Rufiji river. The territory is bounded on the west by Lake
Tanganyika and a portion of the shore of Iake Nyasa, and in the
north-west by Lake Victoria, about half of which is within the
boundary of Tanganyika. The territory may be described as
divided into a coastal hinterland and a central plateau separated
by ranges of kills and mountains. The central plateau has an
average height of about 4,000 feet, bounded on the south and south-
east by the southern highlands and on the east by the Mbulu
highlands. From the coast near Tanga the land rises sharply to the
Usambara and Pare mountains. The large extinct volcano of

- Kilimanjaro, over 19,000 feet in height, the highest mountain in

Africa, stands close to the north-eastern frontier.

The lower lying coastal belt is comparatively narrow and varies
in width from 15 to 40 miles, some of the more important places on
the coast are :—Tanga, Bagamoyo, Dar es Salaam (the principal
port), Kilwa and Lindi. The coastal belt rises to an altitude of about
1,000 feet on its margin, where it reaches the foothills of the
Usambara mountains on the north and, in the west, of the mountain
ranges which separate the coustal hinterland from the central
plateaa. This bordering mountain range rises in some parts to
9,000 feet. The two largest rivers are the Ruvuma and Rufiji.

The climate varies greatly according to the altitude and in the
coastal belt conditions are tropical although not unpleasant, and
as in the case of Kenya they are greatly alleviated by the SE. trade
and NE. monsoon winds. The mean annual temperature is about
80°F.

The Zanzibar Protectorate consists of the two islands of Zanzibar
and Pemba. Zanzibar island has an area of about 640 square miles,
and Pemba island, which lies about 22 miles to the north-eastward,
has an area of about 380 square miles. Zanzibar is 440 feet high,
having undulating ridges stretching north and south with plains
between them ; Pemba is about 300 feet high and there is no main
ridge, or line of hills, but they are all of about the same height,
their ridges radiating out in all directions from a central point,
generally in horse-shoe curves. Both islands are extremely fertile.

The climate of Zanzibar and Pemba is on the whole similar to

that of the coastal region. In Zanzibar during the coolest months,
from July to Scptember, inclusive, the midday temperature is about
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82° F. falling to 72° I'. at night ; in the hottest months from January
to March, inclusive, the midday temperature is about 90° F. falling
to 76° F. at night. In Pemba the midday temperature ranges from

83° F. in June-August to 89° F. in February.
British East Africa can be divided into five main climatic

regions, these are :—

(1) The coastal strip, a belt of land approximately 100 miles
wide stretching along the shore of the South Indian ocean.

(2) The central hinterland of Tanganyika.
(3) The high regions of the Kenya and Tanganyika highlands.

(4) The lake area which may be considered to extend 100 miles
from the shores of Lake Victoria.

(5) The arid regions of the northern frontier provinces of Kenya
and the Karamoja district of Uganda.

Each of these regions has its own characteristic features but the
climate in all cases is a tropical one. The sun at midday is never
more than 35 degrees from the zenith even at its extreme northern
and southern limits, while for the greater part of the year the sun’s
rays are nearly vertical. In this Part only the climate of the coastal
strip (region 1) is dealt with.

Depressions similar to those occurring in temperate latitudes
are not experienced in the area under consideration and tropical
cyclones are extremely rare.

The prevailing winds are the NE. monsoon, which blows from
about December to February, and the SE. trade, which biows
from about April to October ; March and November are transition
months when the winds are light and variable.

The visibility both over the sea and on the coast is on the
whole good.

The rainfall is heaviest on the centre portion of the coast between
Lamu and Dar es Salaam and diminishes northwards and southwards,
the driest part being to the north of Lamu. The whole region is one
in which intense convection takes place; even in the wet seasons
rain seldom falls continuously but heavy downpours occur some-
times accompanied by thunder.

The coast of Kenya with the northern part of the coast of
Tanganyika has its principal rainy season from April to June and
another lesser one in November or December, whilst on the southern
half of the coast of Tanganyika the rainy season is from about
December to April.

As the area under consideration is in the southern hemisphere
the hot scason is from December to March and the coolest season
from Junc to September.  Owing to the coastal belt being situated
close to the Indian ocean it receives northi-easterly and south-easterly
air currents which have passed over a wide expanse of occan, there
is thercfore only a small range of tempcrature both during the year
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and day. The mean temperature of the hottest and coolest months
only differs by about 6° or 8° I. and the mean daily range is about
14°F. The most pleasant season on the coast is the period from
the end of June until the middle of September when the mean
temperature varies between about 76° and 79° F., these are the
winter months of the southern hemisphere when the sun is con-
siderably north of the equator and when a temperature not much
above 60° F. may at times be experienced at some places. In these
regions such a comparatively low temperature may be felt as more
than chilly by those who have grown accustomed to the more usual
hot, damp, equable climate. These hot, damp days and nights on
the East African coast, especially from December to February, can
be very trying and for days at this season the temperature may
never fall below 80°F.

The relative humidity is high during most of the vear and the
air is not far from being saturated in the morning. In Tanganyika
it is only in the south, at Lindi, where little rain falls from June to
October, that the humidity falls below 40 per cent, even in the
dry season.

II—TROPICAL CYCLONES AND DEPRESSIONS

Depressions of the type frequent in temperate latitudes, such
as those that occur over the British Isles, are not experienced in this
area and tropical cyclones are also extremely rare and almost
unknown, which is to be expected in this region so near the equator.
Cyclonic storms are, however, experienced in the Mozambique
channel, south of the area under consideration, during the season
November to April. When they occur they are associated with a
fresh westerly wind in the southern part of Tanganyika.

There is only one record of a tropical cyclone having occurred
in the area and this was at Zanzibar on 14th April, 1872. It com-
menced at 2100 when the wind was blowing strongly from SSW.
accompanicd by rain, this increased in force and backed to S. until
about 1330 on the 15th, when it suddenly fell calm, the barometer
having fallen 30 mb. below the normal height. At 1415 the
barometer commenced to rise, and the cyclone then burst upon
the town and harbour from NNI., the opposite quarter, the wind
backing through N. to WNW., where it remained, but moderating
considerably between 1600 and 2000. The cyclone swept over the
island of Zanzibar destroying everything in its path but leaving the
southern end untouched ; it was not felt in Pemba. At the time of
its occurrcnce it was classified as a ** stationary ” type of cyclone
and there are no records of any track either before or after its
appearance over Zanzibar ; this cyclone was also reported to have
been felt on the coast of the mainland in the vicinity of Bagamoyo.

Tropical cyclones which occur in the South Indian occan and
pass well to the south of the region under consideration may,
however, sometimes affect the winds on the coasts. Winds between
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Beaufort forces 7 and 8 have occasionally been reported at Dar es
Salaam when tropical cyclones have passed to the southward and
in some cascs quite a considerable distance away. There was a
cyclone in February, 1897 which passed near the Seychelles and the
Farquhar islands and then down the Mozambique channel that
caused winds with a speed of about 37 knots at Dar es Salaam.

III—WIND

1—SURFACE WINDS

Wind-roses indicating the mean direction and force of the wind
for the three 5 degree sea areas 0-5° S., 40-45° E.; 5-10°S., 35-40° E.
and 5-10°S., 40-45" E. for each of the twelve months are repro-
duced in Figs. 2-7, and wind-roses indicating the direction of the
wind only in the different months of the year at Mombasa, Tanga,
Dar es Salaam, Kilwa and Lindi at the morning hour of observation
and at Zanzibar for the mean of two observations a day are also
reproduced in Figs. 2-7, the force of the wind for the land stations
is not indicated as it is not available. The corresponding data for
the sea areas are given in Table II on pages 55-6 and those for the
land stations in the general climatological tables on pages 49-54
In the climatological tables are also given additional data of the
direction of the wind at the land stations for the afternoon observa-
tions and of the mean speed of the wind at both times of observation,
except at Zanzibar where the wind speed is the mean of observa-
tions throughout the 24 hours.

The prevailing winds in the area under consideration are the
NE. monsoon and-the SE. trade. The NE. monsoon blows from about
December to February and the SE. trade from about April to
October, whilst March and November are transition months between
these two types of winds and when there is no prevailing wind.

NE. monsoon.—This is a north-easterly wind that blows over the
Indian ocean from about October to March. Over the Arabian sea
it begins to blow in the middle of October but it does not usually
occur on that part of the east coast of Africa under consideration
here until the end of November or early in December. Its strength
varies somewhat from year to year and in general it blows with less
strength than the SE. trade wind.

The NE. monsoon is ushered in by a period of rainy weather,
the wind is light and unsteady when it first sets in and its strength
gradually increases until it reaches a maximum in January; in
February its strength decreases again and it disappears entirely in
March. It is not until two or three weeks after the first onset that
the monsoon blows steadily ; at Zanzibar the average date of its
arrival is about the middle of December.  As the wind reaches the
northern areas first it will prevail there for a longer period than in
the south, but the length of time varies somewhat from year to
year ; as a rule the north-casterly winds will continue to prevail
until February and in the north possxhly unt11 early in March.
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Over the open sca in the arca 0-5°S., 40—45° E. the direction
of the wind from December to February is between NE. and E.:
E. winds have a slightly greater frequency in December, but in
January and February the NE. winds predominate slightly over
the E. winds. In the arca 5-10°S., 35—45° IE. the dircction of the
wind is mainly between N. and E. in December and January with
slightly more northerly winds in January; in February the mean
direction of the wind veers to about NE. by E., but all directions
from N. through E. to SE. are about equally frequent in the area
to the east of 40° E.

On the coast the direction of the wind is affected by the land
and sea breezes which are strong enough to deviate the NE. monsoon
wind and to predominate when the monsoon is weak ; these land
and sea breezes are described on page 18. co ’

The force of the NE. monsoon wind over the open sea north of
Lat. 5°S. from December to February is on the average between
3 and 4 of the Beaufort scale and south of that latitude between
2 and 3. The highest wind speeds occur in January when some
30 per cent of the winds are of Beaufort force 4 or more, and although
the wind usually remains below force 7 it may on very rare occasions
attain or even exceed that force.

At Zanzibar the average speed of the wind from November to
February is about 5 to 6 knots but sometimes the wind there is very
light ; at Dar es Salaam the average speed is also about § knots,
the maximum speed occurring there late in the afternoon at about

1700,

SE. trade.—This wind is sometimes known as the SE. monsoon,
and it prevails throughout the vear over most of the South Indian
ocean. It is only in the winter months of the southern hemisphere
(April to September) that it extends sufficiently far northwards
towards the equator to affect the region under consideration here.

In the south of the region the SE. wind sets in at the end of
March or early in April : by about the end of April it has become
established as far north as Lat. 12° N., which is about the latitude
of Cape Guardafui.

The SE. trade when established over the region encounters the
high plateau of the East African hinterland ; this SE. wind appears
to slide along the ridge of this high plateau, which tends to make it
become miore southerly in direction and to follow the trend of the
coast. After crossing the equator the wind turns still further to
the right and in June continues across the Arabian sea as the SW.
monsoon. The area under consideration is exceptional in this
season as there is no region of doldrums, which is the narrow zone
of light winds separating the NE. trade of the northern hemisphere
from the SE. trade of the southern, this is due to this extension of
the SE. trade across the equator in the form of the SW. monsoon. |
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The south-easterly winds continue to blow over the region until
the end of October or early in November, but they become lighter in
strength and more fitful towards the end of the season. As in the
case of the NE. monsoon, the approach and early stages of the
SE. trade are marked by a rainy scason, the maximum rainfall
occurring at Dar es Salaam in April and at Mombasa in May.

Over the open sea there is a slight variation in the direction of
the wind during the season. In April the frequency with which the
wind blows from SE. and S. is about the same whilst in May and
June the wind blows mainly from S. In July the SE. winds increase
again in frequency and from August to October the SE. winds are
more frequent than those from S.

On or near the coast the direction of the wind is affected by the
land and sea breezes which are described on page 18. In the vicinity
of Mombasa from about April to October the winds more frequently
blow from S. or SW. than from SE. and on the coast to the north of
Zanzibar the average direction of the wind is SSW., whilst to the
south of Zanzibar it is from between SE. and SW. At Zanzibar
from early in May to October the winds are southerly and on the
west coast of that island and also in the vicinity of Mafia island the
winds are between S. and SW.

The wind, on the whole, at this season is stronger over the open
sea' than near the land and the average strength of the SE. trade
from May to September over the open sea is between about 3 and 5
of the Beaufort scale. The SE. trade wind is stronger than the
NE. monsoon wind and its speed is more variable. It blows with
greater strength in the early part of the season from May to July
and reaches a maximum in June; it is also slightly stronger north
of Lat. 5°S. than to the south of that latitude. In the area
0-5°S., 40-45°E. over 80 per cent of the winds in June are of
Beaufort force 4 or more, the wind may sometimes blow with force 7
but it rarely reaches gale force. In the areas to the south of Lat. 5° S,
the strength of the wind decreases very much in July and it shows a
further decrease in September, but to the north of that latitude the
most noticeable decrease occurs in September followed by a further
decrease in October. ‘

At Zanzibar the specd of the wind is greatest in May and June
when the average is about 13 knots, the mean for the year being
9 knots. At Dar es Salaam the average speed from May to August
is about 6 knots, only just above the average for the year, but it
varies very much from year to year and in one year the average was
as high as 165 knots ; hourly speeds of 33 knots have been recorded
but not in recent years.  There is a well marked diurnal variation
in the speed of the wind at Dar es Salaam where there is a maximum
of 9 or 10 knots in the early afternoon between 1400 and 1500
followed by a rapid decrease to a minimum at 2200. There are
frequent calms at this place in the evening.
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Transition months.—(March and November.)—These two months,
which come between the seasons of the NE. monsoon and the SE.
trade winds, are a period of light and variable winds. They are
known locally as ““ Tanga Mbili " or the “ Two Sails "’ because they
are a time of active trade between Zanzibar and the mainland.

In March the NE. monsoon is dying away and the SE. trade
is about to set in, the conditions therefore very closely resemble
those of the doldrum regions where winds are generally calm or light.

Over the open sea the wind blows mainly from between NE.
and SE. and winds from N. and S. may sometimes blow, but westerly
winds are rare especially to the north of Lat. 5°S. The winds are
very light in force as about 90 per cent are of Beaufort force 3 or
less. On the coast the wind blows chiefly from between ENE. and
ESE., but the direction and force of the wind are very much affected
by the land and sea breezes which are well developed during this
period.

In November the wind over the open sea blows mainly from E.
or SE. but NE. and S. winds sometimes blow, the direction being
slightly more southerly nearer to the equator. The winds on the
whole are very light and about 85 per cent of them are of Beaufort
force 3 or less. On the coast, as in March, the direction and force
of the wind are affected by the land and sea breezes.

Squalls may be experienced during the setting in of the NE.
monsoon and also of the SE. trade.

Land and sea breezes.—The land and sea breezes on the coast
are strong enough to deviate the NE. monsoon and SE. trade wind
and to predominate when these winds are weak. They are particu-
larly prominent in March and November which are the transition
months between these prevailing winds.

. In Fig. 8 wind-roses are given showing the direction and
frequency of the wind in the morning and afternoon at Mombasa,
Tanga, Dar es Salaam, Kilwa and Lindi. TFour representative

have been chosen—January for NE. monsoon conditions,
July for those of the SE. trade, and March and November for the
transition periods.

On the coast of Tanganyika Territory so long as the NE. monsoon
and the SE. trade winds are strong the land and sea breezes
show their influence by a slight change in the direction and force
of the wind during the day ; on the other hand when the prevailing
winds are light there is a land breeze at sunrise which dies away
between 0900 and 1000 to be followed shortly after midday by an
on-shore wind.

During the transition months of March and November, when
the land and sea breezes are well developed, there is usually a calm
during the night and early morning but after midday there are light
on-shore winds ; when the NE. monsoon or SE. trade winds are
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blowing the direction of the sea breeze becomes more northerly or
southerly according to which is the prevailing wind. During the
NE. monsoon, which is from about the end of November to the end
of February, there is as a rule very little wind between midnight
and sunrise. At sunrise the monsoon wind sets in from N. or from
an off-shore direction, and as the day advances the speed of this
wind increases slowly ; by 1600 the wind direction has changed to
cast and it blows on-shore, by which time the wind speed is at its
maximum, but after this the wind dies away again until midnight.
The stronger the monsoon the less will its direction vary during the
day, but with a light monsoon the wind remains calm for a longer
period at night and in the early morning. This diurnal variation is
said to be hardly noticeable 10 to 15 miles from the coast. In the
months of the SE. trade, from about April to September, the wind
in the morning blows from off the land from a direction somewhere
between S. and SSW. whilst in the afternoon an on-shore wind blows
from between SSE. and SE. The maximum speed of the wind
occurs between 1400 and 1600, and from midnight to sunrise the
wind is light or calm.

At Xilwa from April to August the wind at 0700 is chiefly from
S., becoming SE. or E. at 1400. From September to November,
especially in October and November, there is very little evidence of
land and sea breezes but from about December to March the wind
at 0700 is usually NW. which by 1400 has veered to N. or NE.

At Dar es Salaam there is a well marked land and sea breeze
effect when the SE. trade wind is blowing. The effect of the added
land breeze is to give SW. winds at night and in the early morning,
whilst that of the added sea breeze is to give south-easterly or even
easterly winds by day. The speed of the wind is greatest between
1400 and 1500, averaging 7 knots in April and Mayv and 10 knots
from June to October, it falls rapidly to a minimum between about
2100 and 2200 or rather later at the end of the season. During the
NE. monsoon the added land breeze at night makes the prevailing
wind more northerly and sometimes reduces it to a calm but in the
daytime, especially in the late afternoon, the effect of the added
sea breeze is to make the wind more easterly and to increase its
strength. The wind speed reaches a maximum at about 1700
when it is about 9 knots and a minimum in the early morning at
about sunrise. In March and April there is a SW. or 5. land breeze
after midnight which disappears soon after sunrise, and in the after-
noon the winds are chiefly NE. or E. in March, becoming SE. in
April. The maximum wind speed is experienced between 1500 and
1600 and the minimum at about 0600.

The land breeze is most {requent and strongest in the channels
between the mainland and the islands of Pemba, Zanzibar and
Matia ; this is probably due to these channels being sheltered from
the general wind currents. The land breeze sometimes extends right
across the channel to the coasts of the islands.
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At Zanzibar and in the Zanzibar channel, during the NE.
monsoon, the wind blows from NNE. in the morning and backs to
_NNW. at 1200, and then veers to ENLE. at about 1700 ; the speed
Increases to a maximum shortly before midday, becomes lighter
until about 1400 and then increases again to a secondary maximum
at about 1700. When the SE. trade wind is blowing, the wind is
SSW. in the morning, falling light about 1000 and then hauling to
S.; it freshens about 1300 and is SE. by.the evening. During the
transition months of March and November the winds are light
and variable with frequent calms, especially in the early morning,
and in November the wind blows from SE. or E. in the afternoon.

The following notes on land and sea breezes experienced at a few
places on that part of the east coast of Africa under consideration
here have been taken from the Africa Pilot, Part III, 1929 :—

Lamu and Formosa Bay.—The wind close in-shore draws in
towards the coast during the daytime and a land wind prevails at
night. In January the wind varies between NE. and SE. and is
generally fresh but at times it is light.

Mombasa.—The day breezes when the NE. monsoon and the
SE. trade winds are blowing are leading winds for vessels entering
the port and during the night and early morning a light land wind
blows which is generally steadiest between 0600 and 0800.

Mafia island —The wind in the Mafia channel is steadier during
the day than in the Zanzibar channel.

Kilwa Kisiwani.—Easterly winds prevail here in the form of
strong sea breezes during the greater part of the year and generally
cause a considerable swell outside the harbour.

Gales.—Gales are rare in the area under consideration and over
the open sea they have only been recorded in January, February,
July and August. The Pilot Charts of the Indian ocean published
by the U.S. Hydrographic Office show gales to have been recorded
in ships’ logs in the area 0-5° S., 40—45° E. on only 2 per cent of the
observations in July and August and never in the other months.
The percentage frequency of gales that have occurred over the sea
areas under consideration is given in the tables on pages 55 and 56,
and for convenience they are reproduced in the table below :—

January February July August

Area dircc-  per |direc- per |direc- per |direc-" per
tion cent | tion cent | tion cent | tion cent

0- 5°S,,40-45° I, NE. 0-7 — 0 SSE. 1-7 SE. 11
5-10°S., 40—45° E. | 0 NE. 05| — 0 — 0

Note.—Over the sca between the coast and 40° E. no gales have been recorded.
Occasionally winds of gale force are experienced on the coast
due to a tropical cyclone and the occurrence of these winds is given
in Section II on tropical cyclones and depressions on page 8.
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As a rule the winds on the coast are rarely in excess of Beaufort
force § and in recent years in no case has a gale been recorded by
an anemometer.

Records which were kept at Dar es Salaam before 1914 show that
‘gales occurred in all months from April to October, but never from
November to March; the months of maximum frequency were
August and September when the SE. trade is at its height, but in
those months there was on the average only about one day with.a
‘gale in each month, whilst for the whole year there were not more
than two days. In the records kept from 1896-9 the maximum
speed of the wind was 31 knots which according to the Beaufort
scale is force 7 and just below that of gale force.

~ Squalls.—Squalls are said to be most frequent at the setting in
of the SE. trade and NE. monsoon especially with the former. On
the coast squalls are of short duration and usually occur during
thundery conditions. Gusts reaching wind speeds between 50 and
60 knots have been known.

- HM.S. Nassau, when surveying the coast in the vicinity of
Cape Delgado, experienced heavy squalls from the NW. during the
NE. monsoon, and at the change over from the NE. monsoon to the
SE. trade in April heavy squalls frequently occurred from S.
and SW.

"~ At Zanzibar in the years 1931-9 squalls, Beaufort letter *“ q”,

- were recorded in all months of the year. The highest number of

¥recorded squalls was in May with an average of 5. The maximum
‘wind speed attained in the squalls was 48 knots in December, 1936.
In February and the beginning of March, 1924, several squalls were
experienced at Zanzibar and in one of these squalls on February 13th
the wind was said to have reached Beaufort force 9 and to have
suddenly shifted to SW. and back again to NE. Further squalls
were experienced on February 15th, 17th and 19th ; the one on the
-19th being of the line-squall type in which the force of the wind
was said to have reached Beaufort force 10. On March 2nd a
heavy rain squall from the NNE. was also experienced at that place.

2—UPPER WINDS

Observations of the upper winds on the coast of the region
under consideration are only available for Zanzibar. Monthly
wind-roses for this place for heights up to 16,500 feet above mean
sea level are reproduced in Figs. 9-12, and the corresponding data
are given in Table III on pages 57-59. )

The observations were carried out during the period 1931-6
from a ‘position 69 feet above mean sea level. The time of the
obscrvations is variable, some were made at 0900 (local time) and
others at 1500 (local time). It should be remembered that observa-
tions of the upper air obtained by means of balloons usually refer
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to fine weather only, as during periods when the clouds are low or
when strong winds are blowing the balloon will be lost sight of before
any of the higher altitudes are reached.

Zanzibar is situated roughly in about the centre of the coast of
the area under consideration so it should give a fairly good representa-
tion of the upper air conditions over the region. They may, however,
differ slightly in the extreme north near the equator and also in the
extreme south in the vicinity of Cape Delgado.

Upper winds at Zanzibar.—Over that part of East Afrita under
consideration here the general air circulation, at a height sufficiently
great not to be directly influenced by surface conditions, is com-
posed of two main air currents, the NE. monsoon and the SE. trade.

In the three months December, January and February the NE.
monsoon is blowing at the surface and-northerly winds predominate
up to at least 6,500 feet. At the surface the direction of the monsoon
is between N. and NE. and it is light in force in December when
there are frequent calms, but in January and February it increases
both in frequency and force, the maximum frequency and strength
being experienced in’ January. Except in December the winds at
1,500 feet are mainly from N., but NE. winds also blow on about
30 per cent of occasions; these N. and NE. winds extend up to
3,000 feet but at 6,500 feet whilst N. winds continue to predominate
the NE. winds become less frequent and NW. winds are often blowing.
It would appear that the NE. monsoon does not extend much above
6,500 fect in thesc months. On occasions in January and February,
between 1,500 and 6,500 feet, N. winds may be experienced with a
speed of over 27 knots. At 10,000 feet the winds are much more
variable in direction and it is unusual for their speed to exceed
27 knots ; winds from a southerly direction are rare. In December
at 13,000 and 16,500 feet, E. winds predominate, although NE.,
and at 16,500 feet N. winds as well, are sometimes experienced. These
easterly winds increase in frequency and strength with increasing
height, and at 16,500 feet they have at times exceeded a speed of
27 knots. Their frequency at these heights falls off in January and
February and in the latter month light winds from some northerly
direction prevail.

In March, which is a transition month between the NE. monsoon
and the SE. trade, the winds at the surface and at all heights up to
16,500 feet are very variable. At the surface light SW. winds blow
on about 25 per cent of occasions, but at 1,500 and 3,000 feet
westerly winds are rare. At 16,500 feet E. winds predominate and
blow on nearly 40 per cent of occasions and winds with an easterly
component prevail also at greater heights.

In April and May the winds at the surface are mainly SW,, S.
and SE. with SW. winds slightly predominating in April and S, winds
in May; they are on the whole light in force. At 1,500 feet the
winds in both months are almost entirely from SE. or S, indicating
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that the SE. trade has set in over the area at this height in April.
The thickness of the SE. trade when fully developed is about
10,000 feet but in the later months of the season its direction at the
higher levels is more S. than SE. In April the frequency of the S.
and SE. winds begins to fall off at 6,500 feet and at 10,000 feet the
winds are rather variable but with E. and SE. winds predominating,
these winds back to E. and NE. at 13,000 and 16,500 feet. In May
the frequency and strength of the S. and SE. winds, from 1,500 to
6,500 feet, show an increase over that of April and wind speeds of
over 27 knots may be occasionally reached ; the frequency and
strength, however, falls off at 10,000 feet and at 16,500 feet the winds
in this month are very light and variable.

From June to August the SE. trade blows with great regularity
and at the surface the winds are almost entirely from SW., S. or
SE. At 1,500 feet the SW. winds have disappeared and S. and SE.
winds predominate and they increase in strength with height ;
between 1,500 and 3,000 feet in June S. winds are most frequent but

in July and August, especially in August, the frequency of SE. winds

is the greater. At 6,500 feet S. winds predominate in all three
months. At 10,000 feet the frequency of S. and SE. winds falls off
in all three months and winds from SW. are fairly frequent; this
marks the upper limit of the trade wind current. In June at 13,000
feet westerly winds between NW. and SW. may frequently blow ;
these westerly winds at this height continue to blow in July and
August, and may be strong. There is no evidence of any predominat-
ing air current at 16,500 feet although it is probable that winds
with an easterly component prevail at higher levels.

The winds at the surface in September are very similar to those
of the previous three months but at 1,500 and 3,000 feet, although
SE. winds predominate, E. winds are also experienced on nearly
30 per cent of occasions. At 6,500 feet the frequency of E. winds
drops and S. winds blow nearly as often as SE. winds; at 13,000
and 16,500 feet winds become much more variable. From June to
September up to heights of about 10,000 feet northerly winds are
extremely rare. Up to heights of 6,500 feet and sometimes higher
the S. and SE. winds are often blowing with a speed of over 14 knots
and even occasionally with a speed of 28 knots or more.

“In October at the surface the SE. trade does not blow with the
same intensity as in the previous months and there are frequent
calms, but at 1,500 and 3,000 feet light E. and SE. winds prevail
whilst winds from other directions are rare. At 6,500 fcet S. winds
blow more frequently than E. winds but SE. winds predominate
and very occasionally reach a speed of over 27 knots. Above
6,500 feet the winds become much more variable which seems to
indicate that the SE. trade does not extend much beyond this
height. At 13,000 feet although winds may blow from almost any
direction both E. and W. winds arc expericnced on about 25 per
cent of occasions and at 16,500 feet E. and NE. winds predominate,

“




—

Upper Winds 9 29

In November, which is a transition month between the SE.
trade and the NE. monsoon, the winds at the surface are very variable
and there are frequent calms. At 1,500 feet the winds are almost
entirely from NE., E. or SE. and these winds continue to blow at
3,000 and 6,500 feet with occasional N. winds at both heights.

From this it would appear that the influence of the NE. monsoon is .

beginning to be felt at these altitudes during this month. At 10,000
feet and above although easterly winds predominate, winds from a
westerly direction may also very occasionally blow. At 13,000 feet
a SE. wind with a speed of over 40 knots has been experienced.

Upper winds in the equatorial region.—The only observations of
upper winds that are available in the equatorial region of the East
African coast are some taken at Mogadishu (2° 02’ N., 45°21’ E.)
in 1932-3. They are taken in Lat. 2° N. and are not therefore
actually within the region under consideration here, but the results
will serve to give some idea of the conditions that are likely to be
experienced in the neighbourhood of the equator; the differences
between the two hemispheres have, however, always to be borne
in mind.

The results show that the NE. monsoon current prevails at the
surface from December to February extending upwards to a height
of 5,500 to 7,500 feet. In January when it is most fully developed
its speed increases with height to a maximum of 25 knots at about
1,300 feet, decreasing to 17 knots at 6,500 feet. In December and
February the maximum speed occurs at a slightly higher level,
approximately 1,600 feet, where the average is about 21 knots
decreasing to 14 knots at 6,500 feet.

In the transition months of March and April winds are light and
variable at all heights. '

The SW. monsoon current, which is a continuation of the SE.
trade of the southern hemisphere, develops in May and prevails in
the lower layers until about the end of September. The thickness
of the current in July and August, when it reaches its fullest develop-
ment, is about 8,000 feet. Its speed increases with height, the
maximum occurring at about 2,500 feet in May and at about 4,000
feet in July. The speed at the surface is 16-18 knots and at the
level of the maximum is 20 knots in May and 24 knots in July.

In October and November when the SW. monsoon is giving place
to the NE. monsoon, the winds at heights up to 5,000 feet are from
S. and SE. with persistent northerly winds above, extending to
10,000 feet.

Immediately above the monsoon currents the winds are in
general variable. The observations at Mogadishu indicate that above
a height of 13,000-16,500 fcet in all months, except September, there
is a fairly strong wind from due E., which persists up to heights of
30,000 or 40,000 feet. The existence of this steady easterly wind at
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high levels along the equator has not, however, been substantiated
by observations in British East Africa, and until further information
is available all that can be said is that in general the winds at high
levels are variable with a marked easterly component dependent on
the pressure distribution north and south of the equator.

IV—VISIBILITY

Over the sea and on the coast the visibility as a whole is generally
good, but during periods when the NE. monsoon or SE. trade are
strong there may be low clouds and drizzle which on the coast come
in frora the sea, and this may cause local patches in which the
visibility may decrease to about 500 yards. This is generally in the
early morning and such patches are usually small in extent. Fogs
are unlikely to persist far into the day.

Over the land the visibility may deteriorate through rain,
radiation fogs or smoke. In places at high altitudes clouds may
touch the ground and very thick haze may be caused by smoke from
grass or bush fires; this kind of haze, however, is only likely to
occur in the dry season and is not generally experienced on the coast.

At Zanzibar during the 7-year period on which the data in the

general climatological table on page 51 are based no fogs were
reported.

In Table IV on page 60 is given the percentage frequency of
different degrees of visibility for Membasa and Lindi during the two.
years 1938-9, and the average number of days of poor visibility
obtained from that table is included in the general climatological
tables. The-ebservations were made at 0830 and 1430 local time.
From this table it can be seen that at Mombasa the visibility both.
in the morning and afternoon is seldom less than five miles and that
in more than 70 per cent of the observations it is over ten miles.
At Lindi the Visibility at both times of the day is over ten miles

in more than 90 per cent of the observations and in some months
in 100 per cent.

At both Mombasa and Lindi poor visibility, i.e. a visibility of less
than two nautical miles is liable to occur both in the morning and
in the afternoon although it is comparatively rare. During the
two years covered by the observations it was not recorded from
July to September although it was recorded at one or other of the
stations in all the other months.

The following is a local note on visibility taken from the African
Pilot, Part TII, 1929 :—

“In T: nga Bay (5°05’S., 39°06’ E.), when the SE. trade is
blowing, the Bondei mountains are frequently obscured by haze,

or, perhaps, only the easternmost of them can be dimly seen ;
they are generally clear, however, during the NE. monsoon.”
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V—CLOUD

The data giving the monthly averages of the cloud amount for
Mombasa and Zanzibar for the mean of two hours in the day, and
for Tanga, Dar es Salaam, Kilwa and Lindi for the two hours
separately, are given in the general climatological tables on pages
49-54. The step diagrams showing the monthly variation in the
mean cloud amount are reproduced in Fig. 13 below.

35" 40° . 45
= e e e e 0

INDIAN
5.
OCEAN
05
Scale
of =5 k
Tenths 10
o
e
45°

F1G. 13—MONTHLY VARIATION IN MEAN CLOUD AMOUNT

The figures below the step diagrams indicate the mean annual amount
of cloud. The step diagrams are the mean of 2 observations a day.

On that part of the coast of East Africa under consideration here
there is no well pronounced seasonal variation of cloud amount, the
annual range being small. The mean annual amount at most places
ranges between 4 and 5-tenths, except at Dar es Salaam where it is
nearly 6-tenths ; this place appears to be the most cloudy of any
on the coast.

Over the sca between the equator and Lat. 10° S. and from the
coast of East Africa to Long. 45° E. the mean cloud amount in the
summer of the southern hemisphere increases slightly from the
equator southwards and ranges from about 3-tenths in the vicinity
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of the equator to between 5 and 6-tenths in Lat. 10°S.  In the
winter months (July to September) the mean cloud amount increases
from west to cast; off the coast it is between 3 and 4-tenths and in
Long. 45° E. it increases to between 4 and S-tenths.

On the coast from Dar es Salaam to Mombasa the cloudiest
skies occur at the height of the rainy season in April or May when
cloud amounts are between about 6 and 7-tenths. At Kilwa the
cloudiest month is not in April, the rainiest month, but in January
and February, when the mean cloud amount is just under S-tenths.
At Lindi the highest cloud amount is in the rainy season from
December to April, when it is between about 5 and 6-tenths with a
maximum of nearly 6-tenths in January and February.

Owing to the small range in the monthly mean cloud amounts,
the months with the clearest skies on the coast are not very
clearly indicated, but at Mombasa they seem to occur in February
and March, and in October and November when the mean cloud
amount is about 4-tenths, these months have very few rain-days
with a minimum of one in February ; at Tanga the least number of
rain-days is experienced from December to February and the
smallest mean cloud amounts are also in those months. At Zanzibar
the clearest skies are from July to November when the mean cloud
amounts are between 3 and 4-tenths and the least amount occurs in
October. The clearest skies at Dar es Salaam are in September,
October and November when the cloud amount is between 4 and
5-tenths ; this is at the end of the dry season. Further south along
the coast, at Kilwa, June to August are the least cloudy months with
a mean cloud amount of about 3-tenths, these being dry months ;
at Lindi the smallest cloud amounts, about 4-tenths, are from May
to November, which are also dry months.

During four years’ observations at Mombasa and Zanzibar, no
cloudless days were observed at Mombasa but an average of one a
year was observed at Zanzibar. In addition there was one day a
year at Zanzibar when the cloud amount did not exceed one-tenth,
all these cases occurring in June, August or October. At Mombasa
there were on the average two days a year with completely overcast
sky, with an additional five days when cloud amount did not
decrease below 9-tenths. At Zanzibar there was an average of four
completely overcast days per year and a further seven days when
cloud amount did not decrease below 9-tenths.

There is a distinct diurnal variation in cloud amount depending
on the type of weather. At Mombasa, cloud is generally least in the
evening, increasing tapidly in the carly hours of the morning, but
whereas from May to December there is a fall after 1600 or 1700,
during the rest of the year, January to April, the decrease takes
place shortly after midday. During these latter months, too, the
average daily cloud amount is less than 5-tenths, whereas from May
onwards it is generally over 6-tenths. At Zanzibar the diurnal
variation is still more marked, the minimum being in the evening




Cloud 9 33

and the time of maximum varying gradually from 0600 in July to
1100 in December, with a secondary maximum in the afternoon
during the months of April to September, that is, the period of the
SE. trade. On the coast of Tanganyika from Dar es Salaam south-
wards, the cloud amount is less in the afternoon than in the morning
from about September to February and greater from April to August.

At Zanzibar it has been reported that a rather striking cloud
phenomenon is sometimes seen during the months of the SE. trade
(April to November) ; this is said to be the appearance in the western
sky of a cloud or haze bank, which is rather suggestive of a line-squall
cloud ; this is sometimes described as the monsoon wall.

From a few observations that have been taken at Zanzibar it
appears that throughout the year cumulus and cumulonimbus
clouds are the most frequent, but in April, May and June nimbus
and stratocumulus clouds are also fairly frequently observed.

Some observations of the height of low clouds have been obtained
at Mombasa, Zanzibar, Dar es Salaam and Lindi ; these are for the
years 1937-8 and from these observations it would appear that low
clouds are observed on most days throughout the year and the
occasions on which no low clouds were recorded are very few.

There is, however, considerable variability in conditions from
year to year, and in some years freedom from low cloud may be
experienced occasionally during the months of the SE. trade.

The low clouds that were observed at the four stations during
the two years usually had their base between 1,000 and 5,000 feet
throughout the year, but at Mombasa in the afternoon in most
months the height of the base of the low clouds is often between
about 5,000 and 8,000 feet and this also appears to be the case at
Lindi from June to October.

During the two-year period clouds with their bases below 300 feet
were observed at Dar es Salaam in the afternoon on one occasion
in each month in January and February, 1937, and at Lindi in the

morning on one occasion in each month in March, April and July,
1938.

VI—RAIN AND HAIL
1—RAIN
Step diagrams showing the monthly ‘averages of rainfall and
rain-days are reproduced in Fig. 14 and the corresponding data are
given in the general climatological tables on pages 49-54 and
for Lamu below.

AVERAGE RAINFALL AND NUMBER OF RAIN-DAYS AT LAMU
l Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.| Year

Rainfall | 6 2 19 132 360 175 67 39 31 36 34 28| 929
(mm.)
Rain- 06 <1 1 6 13 11 6 4 3 2 2 2 51
days

Authority.—Bibliography No. 39. Periods: Rainfall, 1906-38. Rain-days, 1914-39.
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F1G. 14—MONTHLY VARIATION OF RAINFALL AND RAIN-DAYS

The figures below the step diagrams indicate the total annual
amount of rain (mm.) and total number of rain-days per ycar.

A rain-day is taken as one on which 0°1 in. (2° 5 mm) or more of

rain fell
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The definition of the rain-day that has been used for the area
under consideration is that at the India Meteorological Department,
namely, a day when one-tenth of an inch (2-5 mm.) or more of rain
falls.

The rainy seasons occur mainly when the NE. monsoon and the
SE. trade are setting in or in the early stages of their existence.
The northern coastal region, the coast of Kenya, has its principal
rainy season from April to June and this is called the period of
‘“long rains " ; in this area there is a slight increase of rain again
in November or December when the NE. monsoon is setting in ;
this is called the ‘“ short rains”’, but it is more marked on the islands
2f Zanzibar and Pemba than on the mainland ; north of Lamu
-his second rainy season dwindles to practically nothing.

The southern portion of the coast, from about Dar es Salaam
outhwards, has only one rainy season which is from November or
Jecember to April or May, but the other months of the year are not
ainless although in the extreme south the total for the five months
"une to October is only 37 mm. (1-5 in.).

The rain over the area is mostly in the form of heavy showers and
sometimes accompanied by thunder. Even in the wet season
in seldom falls continuously throughout the day, but heavy
wnpours occur particularly about noon. The beginning of the
't season is marked by stormy weather, violent squalls and
understorms, when the rainfall is often very heavy. The amount
corded varies very greatly and the rainfall in the wettest months
)ccasionally double its mean value.

"Over the sea in the area 0-10°S., 40-45° E. the mean annual
ifall over most of the area is estimated to be between 1,000 and
)0 mm. (40 and 60 in.), except in the north, from the equator to
. 5°8S., where it is between 500 and 1,000 mm. (20 and 40 in.).
“the coast the highest rainfall is experienced between Lamu and

es Salaam and the lowest in the north in the vicinity of Kisimayu.

Che mean annual rainfall in the vicinity of Kisimayu is between
it 250 and 500 mm. (10 and 20 in.), further south, to the north
amu, it is between 500 and 1,000 mm. (20 and 40 in.), whilst
Lamu to Dar es Salaam it is between 1,000 and 1,500 mm.
60 in.) ; southwards to Lindi it diminishes again to between
ind 1,000 mm. (30 to 40 in.). There is one small patch in the
Sty of Pangani (5°26’S., 39° 00’ E.) where the annual mean
tll is between 1,500 and 2,000 mm. (60 and 80 in.). The annual
nts are liable to vary considerably from the mean from year
ir. At Mafia island the rainfall is said to be greater on the
western point of the island than in the other parts.

e annual average number of rain-days varies from about
Tangn_‘and Zanzibar to between 50 and 60 at Lamu in the
and Kilwa and Lindi in the south.
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Seasonal variation .

The coast from the equator to Lat. 6° S. including Zanzibar —The
greatest rainfall on this part of the coast, nqrth of I__,at. 5°8S., is in
April, May and June, but at Tanga and Zanzibar, which are south of
that latitude, June is not a particularly wet month. The maximum
falls of rain occur in May when on the coast from Tanga to Lamu
the mean amount is between about 300 and 360 mm. (12 and 14 in.),
north of Lamu the amount falls off considerably and at Kisimayu
in this month the mean is only between about 130 and 150 mm.
(5 and 6 in.). At Zanzibar the greatest amount ot rain falls in April
when the mean is nearly 350 mm. (14 in.), whilst in May the mean
amount is about 260 mm. (10 in.). - At Tanga and Zanzibar the rain-
fall in June decreases to about 60 mm. (2-4 in.); further north,
however, the decrease is less rapid.

August and September are comparatively dry months over the
area when the mean rainfall at Mombasa is under 65 mm. (2-6 in.),
whilst at Zanzibar in August the mean is only 43 mm. (1-7 in.).

The amount of rain increases again in October and there is a
smaller second maximum rainfall in-November or December when
the NE. monsoon is setting in. The mean rainfall at Tanga and
Zanzibar in the month of secondary maximum is about 200 mm.
(7-8 in.) and at Mombasa it is about 100 mm. (4 in.) ; the amount,
however, decreases rapidly northwards and at Lamu“tl}e mean
amount is only 35 mm. (1-4 in.) and further north at Kisimayu it
does not exceed 20 mm. (0-75 in.). After the NE. monsoon has
become established the rainfall decreases and there is a short dry
season until March when the rainfall again begins to increase on the
approach of the SE. trade. At all places on this part of the coast,
except at Zanzibar, January and February are the driest months of
the year but at Zanzibar August is the driest month. At Tanga the
driest month is January with a mean rainfall of 40 mm. (1-5in.),
and at Mombasa and Lamu the driest month is February with a mean
rainfall of 17 and 2 mm. (0-7 and 0-08 in.) respectively, whilst to the

‘north of Lamu the amounts are less.

The number of rain-days varies from about 12 to 14 in April or
May, the principal wet season, to three or less in the driest months.
The variation in the number of rain-days in a month from one year
to another may be quite large owing probably to the late or early
arrival of the NE. monsoon or SE. trade. At Lamu in 1936 and 1937
there were 12 rain-days in April whilst in some other years there has
been only one day with rain in that month. During the s_horvter
rainy period the average number of rain-days at Mombasa is five
in November and December, whilst at Tanga the average is about
nine in November and five in December, and further north at Lamu
the number in those months is not more than two.

The coast from Lat. 6° S. to Cape Delgado.—The rainfall is fairly
heavy along this portion of the coast but it diminishes from north to
south. The heaviest rainfall occurs when the SE. trade first begins
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to blow, but some rain falls in all months although the amount in
the south in some months is very small. In January and February
the rainfall is greater in the south than in the north but from March
to November the northern part of the coast receives the most rain.
The wettest months are from December to April and at Lindi in the
south March is the wettest month with a mean of 157 mm. (6-2in.).
The rainfall at Lindi begins to diminish in April, whereas at Dar es
Salaam and Kilwa April is the wettest month with mean rainfalls of
281 and 214 mm. (11 and 8-4 in.) respectively. This difference in
the time of maximum is probably due to the SE. trade reaching the
southern part of the coast earlier than the northern.

The months from June to October are comparatively dry along
this portion of the coast and there is no second wet period as there
is to the north of about Lat. 6°S. At Dar es Salaam August is the
driest month with a mean rainfall of 25 mm. (1-0in.), and at Kilwa
July is the driest month with a mean of about 9 mm. (0-35 in.) ;
at Lindi, however, the driest month is June with a mean rainfall of
only 2 mm. (0-08 in.).

The average number of rain-days on this section of the coast
varies from 14 at Dar es Salaam in April, the wettest month, to
two in August, the driest month. At Kilwa and Lindi there are on the
average about 10 days with rain in March and April, the wettest
months, and about one day in July and August, the driest months,
but in some years there may be none at all in these months. A
certain amount of variability in the number of rain-days from year
to year is noticeable in November and December as the rain depends
a great deal on whether the NE. monsoon arrives on the coast early
or late.

Diurnal variation.—The principal falls of rain usually occur
between 0900 and noon and at Zanzibar the maximum fall is at
1000 with a minimum at 2300.

Extremes of monthly and annual rainfall.—The table on page 38
gives the greatest and least amounts of rainfall that have occurred
in each month and in the yvear at Mombasa, Tanga, Zanzibar,
Dar es Salaam, Kilwa and Lindi.

From this table it will be seen that the amount of rain that falls
during the year may vary considerably. In a wet year the total
amount may be more than double that of a dry year, whilst at
Zanzibar, Dar es Salaam and Kilwa the amount may be three times
as much,

As regards the monthly values these may also vary considerably ;
in the wet season at Mombasa during May as much as 1,043 mm.
(41 in.) of rain fell in one year whilst in another year only 56 mm.
(2-2in.) fell in that month; at Zanzibar in April 847 mm. (33-3 in.)
has fallen whilst in another year in the same month only 45 mm.
(1-81in.) fell. In the dry season months of January and February,
Mombasa, Tanga and Zanzibar have had in some years no rainfall

18

9 38 Coast of East Africa

but during another year there has been as much as 140 to 190 mm.
(5:5 to 7-5in.) in January and 80 to 270 mm. (3-5 to 10-5 in.) in
February at those places. At Dar es Salaam, Kilwa and Lindi there
has sometimes been no rainfall recorded in June, July, August and
September and also in May at Kilwa and Lindi ; on the other hand
at Dar es Salaam in June as much as 173 mm. (6-8 in.) has been
recorded whilst at Kilwa and Lindi in September 81 mm. (32 in.)
and 58 mm. (2-3 in.) respectively have been measured.

MAXIMUM AND MINIMUM MONTHLY AND ANNUAL RAINFALL

The period over which the observations extend is given in brackets under each place.

Jan.Feb.Mar.Apr. May june July Aug. Sept. Oct. Nov.Dec.| Year
millimetres

Mombasa 142 83 267 5151,043 389 299 127 244 310 215 262 1,886
(B4yrs) | 03)0(9)0(2) 14 56 13 26 10 9 4 3 5 '845
Tanga 140 238 317 814 673 165 224 171 251 405 796 193 2,131
(c.26yrs) | 0@2)02) ¢ 48 53 o) 3 8 3 7 25 5 973
Zanzibar 192 273 488 847 540 208 130 115 167 271 481 453 2,361
(40 yrs.) 0@)o) 8 45 10 0-5 0(1) 2 8 22 45 10| 699
Dares Salaam | 260 169 289 603 445 173 88 107 67 134 269 320 1,444
(37 yrs.) 0:20(1) 3 4¢ 11 0(1) 0@2) 02) 0Q1) 2  £0-6 493
Kilwa 335 272 757 511 199 67 56 47 81 62 157 240/ 1,481
@5-27yrs)t | 1 17 43 24 0(1) 0(6) 0(11) 0@3) 0(2) 2 0-1 12 470
Lindi 304 228 351 342 122 29 25 48 58 177 231)1,058

61
(22-24yrs)t | 43 29 30 56 0(2) 0(8) 06) 0@2) 0(4) 0@ 1 12| 620

Authorities.—Biinography Nos. 29, 39, 43, 46, 50.
Notes.—t The period for the annual values is 22 yrs. at Kilwa and 14 at Lindi.

The figures in brackets indicate the number of times during the period that the
particular month was rainless. The normal rainfall during the month is given in the
general climatological tables.

There is a considerable variation in the rainfall from vear to
year during the short second rainy period. At Mombasa, where
in November and December between about 200 and 250 mm,
(7-8 and 9-8 in.) has fallen in one year, there has been in another
year only 3 or 5 mm. (0-1 or 0-2'in.) recorded. At Zanzibar in
December 453 mm. (17-7 in.) fell in one year and only 10 mm.
(0-4 in.) in another, whilst Dar es Salaam has had in December as
much as 320 mm. (12-6in.) and practically none at all in another year.

Intensity of rainfall—The rainfall in March, April and May at
the commencement of the principal rainy season is often very intense:
On a small island about 90 miles south of Dar ¢s Salaam a rainfall of
48-3mm. (1-9in.) was recorded in 25 minutes during the morning of
a day in March. This gives a rate of fall of 115-9 mm. (4-56 in.)
per hour.
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Maximum rainfall in 24 hours.—The maximum rainfall in 24 hours
in each month for Mombasa, Tanga, Zanzibar, Dar es Salaam, Kilwa
and Lindi is given in the general climatological tables on pages
49-54. The amount that falls during the 24 hours may be con-
siderable, and at Kilwa as much as 182 mm. (7-2 in.) has been
recorded in the course of a day in April and 207 mm. (8-1 in.) at
Mombasa in May. Although during the chief rainy season the
rainfall, during a particular period of 24 hours, has never reached
the amount of the mean for the whole month, this has occurred
during the dry season and also during the second or short rainy
season. At Mombasa in December 206 mm. (8-1 in.) of rain has
fallen in 24 hours although the mean for that month is only 64 mm.
(25 in.), and Mazeras, a place fifteen miles inland from Mombasa,
recorded 356 mm. (14 in.) in 24 hours in October, 1938. At Weti
on the island of Pemba to the north-east of Zanzibar a fall of 278 mm.
(11-2 in.) during 24 hours was once measured ; this is probably the
heaviest rainfall that has been recorded on the islands of Zanzibar
" and Pemba.

Rain

2—HAIL

Hail has_ not been reported on the coast, although it is not
uﬁ(c):ommon inland at places at an altitude of about 3,000 feet and
above.

VII-TEMPERATURE
1—AIR TEMPERATURE

The data of the means and extremes of temperature for Mombasa,
Tanga, Zanzibar, Dar es Salaam, Kilwa and Lindi are given in the
general climatological tables on pages 49-54, and the following
table gives the mean monthly temperature of the air over the sea
in those four 5-degree sea areas adjacent to this coast :—

MEAN TEMPERATURE OF THE AIR OVER THE SEA IN THE
DIFFERENT 5° AREAS

Areas Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec

degrees Fahrenheit

0- 5°S.

3540°E.* |83 (82 83 83 (81) 78 77 (78) (77) (78) 80 82
4045°E. |81 81 82 8 81 79 77 77 77) 79) 80 81
5-10°S. ’

35-40°E* |8 8 8 8 81 79 77 77 78 79 81 82
40-45°E. |82 83 83 8 81 78 76 76 77 79 80 82

Authority.—Bibliography No. 40.
Notes.—The figures in brackets are based on less than 50 observations.
* This refers only to the sea in these areas.
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The temperature of the air over the sea and on the coast of the
area under consideration shows little variation in the different parts.
The mean annual temperature both over the sea and in the coastal
regions is about 80°F. Inland the temperature decreases with
increasing height, the rate of the decrease being rather more than
1° F. for every 400 feet of altitude, and in the highlands of Kenya
which are over 5,000 feet above sea level the mean annual tempera-
ture is about 65° F. The minimum temperatures show a greater
decrease with height than the maximum ; therefore, although the
day temperatures in the highlands may be high, the nights are cool
and fires are usually welcome after dark at those high altitudes.

The temperature on the coast shows only a small range both
during the year and during the day. The mean temperature of the
hottest and coldest months differs by only about 6° to 8° F. and the
mean daily range is about 14° F.

The warmest months are from December to March and the coolest
are July and August, which is the winter of the southern hemisphere
when the sun is north of the equator and the prevailing winds on
the coast are from south-east and come from cooler regions. Whilst,
however, throughout the period of the SE. trade cool breczes are
constantly blowing on the coast, about 10 to 15 miles inland, where
the scrub country begins, the heat is untempered by these breezes
and is therefore much less bearable. The most pleasant season on
the coast, especially south of Dar es Salaam, is the period from
the end of June until the middle of September when the mean
temperature over the whole coastal area varies between about 76°
and 79°F. During the warmest months the mean temperature
varies between 81° and 85° F. A temperature of 99° I'. has been
experienced at Lindi in December and at Zanzibar in March, and
54° F. has been known at Lindi in July, but at no other place
according to present records has a temperature below 60° F. been
recorded. It should be borne in mind that those who have lived for
some years in a tropical climate usually find even a temperature a
few degrees over 60° F. far from warm.

Seasonal variation

December to March.—This is the hot season and the hot damp
days and nights on the coast are somewhat trying to Europeans,
for days the temperature may never fall below 80° F. and it once
remained above 81° F. for 27 successive days in December. The
highest temperatures occur rather earlier in the south than in the
north, otherwise the temperature conditions are very much the same
along the whole coast. In the hottest month the mean temperature
is about 83° F., rising to 85° F. at Mombasa in March. The daily
range of temperature is not large, the temperature varies from about
75° or 76° I'. at night to about 89° or 90° F. by day. The tempera-
ture at some time during the hot season usually rises to between
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93° and 95° F. and falls to 72° or 74° F., whilst the highest tempera-
tures ever experienced are 98°and 99° F. at Zanzibar in February and
March and 99° F. at Lindi in December ; the lowest temperature is
66° F. at Kilwa and Lindi.

April and May.—These are the transition months between the
NE. monsoon and the SE. trade. In April the mean temperature is
between 80° and 81°F., except at Mombasa where it is 83° F.,
and it falls to 79° F. in most places in May, but the fall of tempera-
ture is more noticeable in the maximum temperatures experienced
during the day than in the minimum. During this season in the
north the day temperature is about 87° F., falling to about 75° F.
at night, whilst in the south it is about 88° F. by day and about 72° F.
at night. In the south the minimum temperature at night is about
3° or 4°F. lower than that in the north. The extreme range of
temperature normally experienced on the coast during this season is
from 67° to 93° F. but the temperature at Lindi has been known to
fall to just below 60° F. in May and to rise to 98° F. in April.

June to September.—Along the whole coast this is the coolest
season and the coolest months are July and August with a mean
temperature of 76° or 77° F. The end of June until the middle of
September is the most pleasant season especially south of Dar es
Salaam where these drier months are a recognisably cooler period.
In this region the mean temperature at night falls well below 70° F.
and rises to about 85° F. during the day, but further north where
more rain falls during the season the range is only from about

72° F. at night to about 82° F. by day. On the northern part of the -

coast the temperature throughout the season usually varies from
about 67° to about 87°F., and the extreme highest and lowest
temperatures experienced over a long period of years are 60° and
90° F. respectively. In the south, in extreme conditions, there is a
greater range, the temperature having been known to fall to 54° F.
and to rise to 97° I, but the more usual extremes are from about
60° to 90° F.

October and November.—Again this is a transition period between

the SE. trade and the NE. monsoon and to most people unaccustomed.

to the tropical coastal climate is considered unpleasant. On the
coast there is a rise in the mean temperature when in October it is
between 78° and 81° F. and in November between 80° and 83° F.
At night the mean temperature is between 71° and 77° F. and by
day it is between 84° and 89° . The extreme lowest temperature
recorded is 59° I'. at Lindi in October, whereas in November the
temperature has not fallen below 67° F. at that place. The extreme
highest temperature is 98° I, which also occurred at Lindi in
October, but in general the temperature does not usually rise much
above 90°T°. nor fall much below 67° F.

Diurnal variation.—The rise and fall of temperature throughout
the day, as a rule, is greatest in the dry and least during the rainy
seasons. The annual mean daily range of temperature on the whole
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coast is between 12° and 15° F., but it is much larger, about 25° F.,
further inland where the climate is more continental in type. At
Mombasa the mean daily range of temperature shows very little
variation throughout the year ; it is least, about 10° F., in May and
June, and largest, 13°F., during the hot season. In the south,
where the dry season is more pronounced, the mean daily range of
temperature is least during the warm rainy period, October to
March, when it is between 11° and 14° F. and greatest in the drier
cooler months of June to August when at Lindi it is as much as about
20°F., and 14° to 15°F. at Kilwa. At Dar es Salaam the smallest
mean daily ranges, between 11° and 12°F., are in December,
January and February, and the largest, about 17° F., in July, but
a daily range as high as 23° F'. and as low as between 1° and 2° F.
has been known.

In most places on the coast the lowest temperatures during the
24 hours occur between 0400 and 0600 and the highest temperatures
at about 1400.

2—SEA TEMPERATURE

The position of the 80° F. line for the sea temperature, in the
different months of the year, is shown on the monthly surface wind
charts of Figs. 2-7)on pages 10-15. There is no line shown on
the charts for March and April as over the whole area the tempera-
ture of the sea is between about 82° and 83° F., nor are any lines
shown on the charts for July, August, September and October as in
thosc months the sea temperature in the area is between 76° and
79°F. T

The average sea surface temperature over the whole area is about
80° F.; it is highest from February to April and lowest from July
to September. The range of temperature between the highest
monthly mean and the lowest is about 7° F.

From about November to March there is some indication that
the sea temperature decreases northwards along the coast. In
January and February the sea temperature is about 83°F. in the
south, in the vicinity of Lat. 10°S., decreasing to about 80°F.,
near the equator. In April the sea temperature is between 82° and
83°F. and after this month the temperature of the sea decreases
steadily until August, the decrease being rather more rapid in the
south than in the north. In June the sca temperature is between
78° and 81°F. and it falls to between 76° and 77° F. in August
and September ; after September it begins to increase again until
in November and December it is between about 81° and 82° F.

3—RELATIVE VALUES OF SEA AND AIR TEMPERATURE
The difference between the temperature of the surface of the sea
and that of the air is not more than between one or two degrees
at any time of the year; this is so small that it is not of very much
significance, o




Humidity 9 43

In January the temperature of the air in the north is slightly
warmer than that of the sea whilst in the south, in about Lat. 10° S.,
the sea tends to be warmer than the air ; in July the air is slightly
warmer than the sea but by less than 1°F.

VIII—HUMIDITY

The data giving the mean monthly relative humidity for two
hours of the day, one in the morning and the other in the afternoon,
for Mombasa, Tanga, Zanzibar, Dar es Salaam, Kilwa and Lindi are
given in the general climatological tables on pages 49-54.
Wet bulb temperatures for two hours of the day for Mombasa,
Dar es Salaam, Kilwa and Lindi are also included in the tables for‘
those stations.

It should be noticed that the relative humidities for the different
places given in the general climatological tables are not for the same
hours of the day in each case, and as the value of the relative
humidity depends a great deal on the hour of the day at which it was
observed this is an important point. At Mombasa and Zanzibar
the hours of observation are 0830 and 1430 local time and at Dar es
Salaam, Kilwa and Lindi they are 0700 and 1400 local time; at
Tanga the morning observations were taken either at 0600 or 0700
local time, and as the variation in the humidity between these times
during the period of observation was not very great, these observa-
tions have been combined ; the afternoon observations were taken
at 1400 local time.

The time of day at which the minimum relative humidity usually
occurs is roughly between 1300 and 1500 local time ; the afternoon
observations should therefore be not far from the minimum value
of the day, but the maximum relative humidity most probably
occurs some time between about 0300 and 0600 local time so that
whilst the values obtained between 0600 and 0700 local time may not
be far from the maximum those that have been taken at 0830 local
time may be several per cent below it. At Dar es Salaam the average
value at 0830 in the months from December to August is about
3 to 5 per cent below the maximum and from September to November
about 7 to 9 per cent below, and this should be borne in mind
when comparing the data in the general climatological tables.

The relative humidity in the area under consideration is rather
high during most of the year. The estimated mean relative humidity
over the sea areas in January exceeds 85 per cent and in July is
between 80 and 85 per cent.  On some parts of the coast, for example
at Zanzibar, there is very little variation in the average relative
humidity throughout the year, but on the scuthern part of the coast
there is a noticeable reduction in the dry season. The air in the area
under consideration is usually not far from being saturated in the
early morning and it is only in the south at Lindi that the air is at
all dry even in the dry season.
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The humidity is greatest in the rainy season and the maximum
values occur cariier in the year in the south than in the north.
At Kilwa and Lindi they occur from January to April, at Dar es
Salaam and Tanga in April and at Mombasa in May. In the south,
at Kilwa and Lindi, the humidity is least from June to October and
in the north in January and February.

The annual variation in relative humidity in most parts amounts
to only about 10 per cent but in the south in the vicinity of Lindi
where there is a dry season from June to October the range in the
daily minimum values is nearly 25 per cent. It is noteworthy that
here even in the dry season the humidity during the night exceeds
90 per cent. The annual variation in the monthly maximum values
is not quite the same as that for the minimum values; this is
especially noticeable at Lindi where the annual range of the values
obtained at 0700 is only about 5 per cent whilst of the values at
1430 it is as much as about 23 per cent; at Dar es Salaam the
corresponding figures are 8 and 16 ; at other places this difference
in the annual variation between the maximum and minimum values
does not usually exceed 5 per cent.

The humidity never falls to very low values, and the lowest
recorded is 25 per cent at Lindi on one day in August, 1898. At
that place values of about 40 per cent or below have been recorded
in all months, but elsewhere the humidity rarely falls below 40 per
cent except from June to August and even then it rarely falls below
35 per cent.

Seasonal variation

December to March—To the south of Mombasa the average
maximum humidity in these months is roughly between 80 and
90 per cent, but at Mombasa and to the north where there is very
little rain in January and February, it probably does not exceed
80 per cent. The average minimum humidity varies between about
65 and 75 per cent.

April and May.—These are rainy season months when there is
an average maximum humidity of about 90 per cent. In the north
the humidity in May increases over that of April but in the south
the humidity in May shows a decrease. The minimum humidity in
April along the whole coast under consideration is between 70 and
77 per cent and in May at Mombasa, Tanga and Zanzibar is between
about 75 anil 80 per cent ; in the south, however, at Dar es Salaam,
Kilwa and Lindi it is between about 60 and 70 per cent.

June to September.—These are dry season months, especially in
the south, but nowhere is it very noticeable as regards the maximum
humidities, which average between 85 and 90 per cent. In the
extreme south, at Lindi, where the driest weather is experienced the
average minimum humidity is between about 50 and 85 per cent,

but elsewhere the average minimum is roughly between about
65 and 75 per cent.
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October and November—The average maximim humidity in
these months is between about 80 and 90 per cent and the minimum
humidity is least at Lindi, in the extreme south, where it is between
about 50 and 60 per cent. Farther north where there is a short
second rainy season the minimum humidity is higher and varies
between about 65 and 75 per cent.

Diurnal variation.—In the tables it has not been possible to give
the actual values of the maximum and minimum humidities as
unfortunately these do not occur at the hours of observation. The
two hours of observation, however, that are given one in the morning
and the other in the early afternoon, give an approximate value of
the maximum and minimum relative humidity, which gives an
indication of the diurnal variation that could not be obtained from
the mean value or from one observation in the day.

The diurnal variation of humidity depends on the diurnal
variation of temperature; it is consequently fairly large in most
months of the year. In all months the highest humidity occurs in
the early morning between about midnight and 0700, the humidity
during that time showing very little change, and the maximum
values usually occur between about 0300 and 0600. The lowest
humidity occurs in the early afternoon usually at about 1400
the values between about 1300 and 1600 remaining fairly constant.
The humidity obtained at 0700 is approximately the maximum
value but that obtained at 0830 will be appreciably lower than the
maximum.

The average regular daily range of humidity which is the differ-
ence between the average values at the hours of maximum and
minimum varies according to the season. From October to May at
Dar es Salaam this difference lies between about 13 and 22 per cent,
but it increases rapidly.in the dry season when from June to August
it is about 30 per cent, falling to about 24 per cent in September.
It should be noted that this diurnal variation in humidity does not
conform very closely with the variation of the rainfall, for in May and
October, when the rainfall is very different, the range in the humidity
is roughly the same.

At Dar es Salaam some rapid changes of relative humidities have
been recorded at different times ; the most noteworthy is that which
occurred on July 16th, 1909, when at 0700 a humidity of 92 per cent
was recorded which at 1400 had fallen to 34 per cent, thus giving a
range of 58 per cent.

Wet bulb temperature.—The wet bulb temperatures included
in the general climatological tables on pages 49, 52-54 for Mombasa,
Dar es Salaam, Kilwa and Lindi give an idea of the humidity in its
effect on human activity. With a wet bulb temperature beyond
78° F. continuous hard labour is regarded as impracticable. At
Dar es Salaam the average number of days in the month when the
wet bulb temperature at 0900 is 78° F. or above from December
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to March is between 15 and 20 ; in April and November it is between
5 and 10, and less than one from May to October. The corre-
sponding figures for the early afternoon (1400 and 1500) are 20 to
25 days from December to March, about 15 in April and November,
about § in May and October and less than one from June to
September. These numbers show considerable variation from year
to year.

At Mombasa, Kilwa and Lindi the average wet bulb temperature
is below 78° F. throughout the year at 0800-0900, but at 1400-1500
at Kilwa and Lindi it exceeds that value from December to March
and at Mombasa in December, February, March and April.

IX—MISCELLANEOUS

1—THUNDERSTORMS

The data giving the average number of days with thunderstorms
for Mombasa, Tanga, Zanzibar, Dar es Salaam, Kilwa and Lindi
are given in the general climatological tables on pages 49-34.
As there is very little information about thunderstorms in the area
under consideration the figures given in those tables should be
treated with a certain amount of reserve. As far as can be ascer-
tained the data refer to actual thunderstorms with both thunder
and lightning, if occasions when either thunder or lightning only
were heard or observed were included then the figures would probably
be very much larger.

Severe thunderstorms occur at times on this coast but not as
frequently as inland, the average frequency of storms is 7 to 13 a
year and there is apparently little variation on the different parts
of the coast.

It is said that westerly winds in the upper air above the surface
wind currents are associated with thunder, and that thunderstorms
are also likely to develop if the winds are light and variable at high

levels.

 Thunderstorms occur chiefly in the months from December to
April, which is during the period of the NE. monsoon and during the
transition season before the SE. trade has become established ; on
all parts of the coast they are very rare between June and October
and in the extreme south, in the vicinity of Lindi, none have been
recorded in those months.

In the south where the NE. monsoon is never well established,
the maximum frequency of storms is in January with an average of
about four days a month ; it would appear that they are most likely
to occur on the southern limit of the NE. monsoon air current, but
thunderstorms also occur on about two or three days a month on the
average throughout the wet season of December to April.

From Dar es Salaam northwards the greatest frequency of
thunderstorms is in March when the NE. monsoon is withdrawing
and before the arrival of the SE. trade. The frequency of storms is
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between two and four in that month and they are likely to occur
later in the north than in the south as the NE. monsoon withdraws
northwards. There is a secondary maximum frequency of storms in
December when there is an average of two storms. Throughout the
months of December to April, however, one or two storms a month
may be expected at most places, except at Mombasa where during
the drier months from January to March thunderstorms are less
frequent.

The number of thunderstorms that occur varies very much
from year to year. At Dar es Salaam there were as many as 16 days
with thunderstorms in March, 1911 and 13 in April, 1905, whereas
in some years there were none at all in those months. In the other
months of the year the maximum number has not exceeded six and
during a period of 17 years no storms at all were recorded in June,
July, August and October and only two in September.

Very little is known about the diurnal variation but it would
seem that storms are probably most frequent in the early afternoon
with possibly a secondary maximum at night.

2—SEA AND SWELL

The winds of the NE. monsoon and the SE. trade which usually
blow from some direction between NE. and SE., and which prevail
during the greater part of the year, generally cause a considerable
swell over the open sea ; the coasts and harbours of the area under
consideration experience this heavy swell when these winds are
blowing.

The following are some remarks on sea and swell, for a few of
the principal harbours, taken from the Africa Pilot, Part III, 1929 :—

Kilwa Kisiwani (8°50’S., 39°30’ E. approx.)—An easterly
wind is said to blow in the form of strong sea breezes during the
greater part of the year and generally to occasion a considerable
swell outside the harbour.

Dar es Salaam (6°29'S., 39° 18" E.)—During the SE. trade
the bay is well protected, but during the NE. monsoon a considerable
swell sets in when the wind is strong.

Bagamaoyo (6° 30’ S., 39° 00’ E. approx.).—There is a heavy swell
at this anchorage when the NE. monsoon and the SE. trade winds
are blowing. .

Kisimayu (0° 22’ S., 42° 33" I..).—There is always a heavy swell .

on the Owen barrier at the entrance to the bay.

3—WATERSPOUTS AND TORNADOES

The highly localised whirls manifested by tornadoes on land and
waterspouts at sea may no doubt occasionally occur in association
with squalls and thunderstorms although they have never been
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reported except at Zanzibar where waterspouts have been seen.
There is a record of a large waterspout ‘‘ bursting” in Zanzibar
harbour in February, 1859, and H.M.S. Hawkins at 0935, local time,
on August 15th, 1934, observed a well formed waterspout in the
harbour which lasted in a fully formed state for 11 minutes.

4—DEW

Deposits of dew are very frequent at night at both Zanzibar and
Dar es Salaam. At Zanzibar dew is apparently most frequent in
gctobet:r and November but uncommon in the months from May to

ugust.




TABLE I—GENERAL CLIMATOLOGICAL TABLES

Mombasa. 4°04’S., 39° 42’ E. 52 ft.

| 4 , Times of obs.: 0830, 1430 (Z2-2}).
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January .. 1010 | 3-7) 82 (88 | 76 91| 78 |93 70 | 27 1-1) 3| 39 1-5|1 | 0| 3]25(10] 2] 3| 2] 1[I0 41, 6 0] 74 4776
‘ebruary.. | 1009 | 3-6/ 83 | 90 | 77 1 93 | 74 | 94 | 70 17 0-7) 1 54 2-110-2) 0 3|27 6 1 2 3 8111 | 36 6 01|73 l 4-3; _7_7
March .. [ 1009 | 4.0, 85 |91 | 78 {94 | 75 | 95 | 71 64 2-5 4 85 3-3/0:4] 0 3111110 5 6! 10 8|15 |15} 20 2|74 4~Ii 78
April .. {1010 | 3-4: 83 | 89 |77 |93 | 74 19669 | 188 7-4 9| 113 4-4| 2 0 3 1 1 0 (19|24 |37 |11 1 6 1|77 4'§ 77
May 1013 | 2-8/ 79 | 84 | 74 | 88 | 71 | 90 | 67 | 319 12-5, 14 | 207 8-1! 1 0 4 0 0 1 412450116 1 4 518463 75
June 1015 1 2-9] 78 | 83 | 73 | 87 | 70 | 89 | 61 | 120 4-7; 9 9 37 0 0 5 0 0 0 3131|4017 5 4 2| 81|55 73
July 1016 | 2-3{ 77 | 82 | 72 | 84 | 69 | 86 | 65 96 3-8 8| 112 4-4/ 0 0 S 0 0 0| 12 29 136 | 18 4 1 0| 81 C_'-? 72
August 1016 | 2.6/ 77 | 82 ; 71 | 85 | 68 | 86 | 64 61 2-4{ 7 58 2-3/0-1f 0 4 0 0 0]110{35|39113 0 3 0|80 | 56/ 72
September 1015 | 3-3/ 78 | 83 | 72 { 86 | 70 | 90 | 64 65 2-6; 7| 113 4:4/0-2[ 0 5 0 0 0| 107 45| 38 4 1 2 0 79 5-1 7-!
October .. | 1013 | 3-5/ 80 | 86 | 74 | 88 | 71 | 90 | 64 81 3-2) 5| 140 55/ 0 0 4 1 0 0120 (42|22 7 1 7 1475 | 4-3| 75
November 1011 | 3-8/ 82 | 89 | 75 {91 | 73 | 92 | 69 98 39/ 5109 4-3/ 02 0 3 2 3 6124|1911 7 5|23 1173 4-1 Z'i
December 1010 | 3-8/ 82 | 89 | 7 92 |73 [ 93169 64 2-5| 5206 8-1/2 0 4|15 8 7 6 3 5 512526 075 | 4-9 77
Year 1012 !—3—3 81 | 86 i 75 194 | 68 ] 96 i 61 /1200 47-3! 77 | 207 8-11 7 0 4 7 3 21101221251 11}11 91121771501 75
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Periods.—Pressure, temp. (average, mean daily max. and min., G 7 ¢ 7 3 r
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Tanga. 5°07’ S., 39° 07 E. 50 ft. (approx.) Times of obs. : **0600-0800, 1400 (Z-2}).
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mb. | mb.| F. | °F. | °F. | °F. | °F. | °F. | °F. | mm, in. mm. in.| days || Observations, st US0l- U500 [7-—1) iy
i];anuary o 82 /88176 91 (74|93 (69| 40 1-6| 3| 89 3.5 3 1-828 39 (10 8| 2]0-50-3 8 5 87 | 4-5
ebruary. . 83189176 192 (73|95|68| 49 1-9| 3| 124 4.9 2 1-5|25 (36 (12 4] 3|2 1 |11 6 © 88 | 4-6
March .. 2 £ 8318976937295 68| 94 3-7\ 71126 5-0{ 4 L 1139 |18 |8 13115{8 |5 10 13 = 99 5-0
Aprl ..} 5 |5 81|88!75 92 72|93 |68|26610-512|170 6702 | S | 1.4 0-0|'3 | 2 20 (45116 |3 |09l 8| F |93 |64
May .. 3 "]79(8 | 738 |71]|91]67] 305 12-0/ 12 | 179 7-0| 0-3 2| 1:6/ 07| 0.4 0-3| 19 | 51 |22 0-71 0 6|3 192]6-4
June z Z2 (7783571 |87 |68 88|64 63 2:5/ 5 75 2:9{ 0 2| 1:5/010 0-2| 19 | 45 {30 2 0-1f 4 % | 91|51
A M - .
July § ‘é 76 183170 185 67 !8 (64119 4-7] 5 83 3-3/ 0 g | 1:6/0-2/ 0 0-2) 21 | 46 |25 6 0 218 92 5-7
August .. o @ | 76 1 83169 |8 | 67|90 |62 74 2-91 6 72 2-8{ 0 « | 1:5] 0 0-21 0-3/ 29 | 46 |19 2 0 4| o 9:5 5-9
September b1 = 177 | 8370 |87 |67 | 88|60 75 30 6130 5-1]0 w | 140 0 2 39 | 40 |15 2 0 2| % 9;! 5-1
October .. e A |78 85|71 188 !68|95|64 100 3-9 7| 201 7-910-3| 0 | 1:4/ 0 0-2/ 3 46 | 33 | 9 2 3 5| A 9:.: 5-1
November 81 188173 |90 | 6u 2166 {190 7-5| 9 {200 7-9/0-9 1-4| 3 8 9 41 [ 20 | 6 2 3 7 92 | 5-4
Dccember 82 |89 ! 75 191 171195 68 62 2-4f 5 86 3-4| 0-9 1-8/20 132 115 15 513 0-5| 5 4 90 | 4-4
Year .. | t !80186!73 936695 60 1437 56-6| 80 | 201 7-9113 1-517 In |5 [23/20013 |2 |3 | s o1 |53
Authorities—Bibliography Nos. 1, 29, 39, 48, 49, 50, Month I t I ' Observations at 1400-1600 (Z-2}) ' 1400
Periods.—Temp. (average, mean daily max. and min., mean January .. | 36|11 49 123 11 31 0.4 1 0-4 73 [ 3-1
highest and lowest), 1931-7 ; (extremes), 18921911, February .. | 3-4{10 [48 [28 |[10| 2| 0-3 0-2/1 |03 70 ! 3-1
1931-7, March 2:916 125021 26|13 |6 011 |1 |& 6939
Rain (average fall), 20-21 years; (no. of days), April 2:5/02 214 (3714012 |2 |0 |2 @ | 76 | 5-4
1893-1907, 1932-9 ; (max. in 24 hrs.), 1892-1911, May 2.5 0 0lo0 |2 1|53|15 0-110 |3 217560
1931-7. June 3100 | 0 /0434|5114 |04 02 04 5 |68]46
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Wind (force) and cloud amount, 1893-9, 1906-10. Tuly 2.8/ 0 010234316 [1 [0 |03 5 |72]4-8
Wind (dircection), 1892-9, 1902-10. August 2.6/ 0 0102 424214 [0-7/0 [o0-8 5|71]4.7
Relative humidity, 1894-9, 1906-10, September 2.8/ 0 02 [543 |8 [0 [0 |04 = |69]39
Notes.—** After 1918, 0830 and 1430 (Z-2}). October 3:31 0 2|8 53 13215 0 0 0 Q| 68]3-3
* 4 (max. + min.), : November., | 3.0/ 0-6] 11 |16 51117 | 4 0,4 9-4 0 7:& 4:0
$ Day with 2-5 mm. (0-1 in.) or more of rain. Dg¢cember .. | 3-6| 4 33 32 | 24 410-8 0-1{2 |03 73 | 3-0
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Zanzibar (Chukwani)**  6°15'S., 39° 13’ E. 69 ft.

Times of obs.: 0830, 1430 (Z-2})

i Pressure Air Temperature Rain** Wind €
! at - e
MS.L. Mgan Mg:m Extreme 7] Percentage of ] -
‘ BRI =S . 5 E g observations from 3 <o g
Month | + | _| & - g S |exl E
[ 3' o P + - [ o] a [} g s e Lo <
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| No. : i
b, ! mb.' °F, | °F. | °F. | °F. | °F. | °F. | °F. | mm. in. mm. in.| of days tt ] Observations at 0830 and 1430 (Z-24) l(‘SSOl § B
anuary .. | 1010 4-2][ 81 (89 ;76|93 |74 |94 |71 69 2-7, 38 62 2-5| 1 0 6 29 3717 1 1 1 1 7 6 01|80 4-4
‘ebruary.. | 1010 1 4-5 81 | 90 | 76 | 95 | 73 | 98 | 72 69. 2-7| 4 87 2:71 1 0 5121|2623 4 1 3 S 8 9 0| 81 ‘ 4-7
March 1010 4.4 82100 |77 (95|74 {99 | 78| 159 6-3] 9| 98 3.9 2| o! 6| 6|13|20|19|10]13| 7| 5| 7| o|8&3 |47
April 1012 1 3-9' 81 186 |77 | 92 | 73 | 96 | 72 | 346 13-6]| 13 | 185 7.3 1 0|10 1 1 7127 |31]26 3 1 3 0|87 |55
May 1014 \ 3-2179 | 83 |75 |88 |71 |90 |70 | 258 10-2] 9| 152 6:0/ 0 01|13 0 0 4|27 |39 |26 3 0 1 08|59
June 1016 | 3-2' 77 182174 8 |70 | 88 | 68 | .62 2-4] 5| 140 5.5/ 0 0| 14 0 0 5135(39]20 1 0 0 0|8 | 4-3
July 1017 | 3-3/ 76 | 82 |1 72 | 88 | 70 | 87 | 67 50 2-0;, 3 46 1:8/ 0 011 0 0 3144|3020 2 0 1 0|8 |36
August 1017 | 3-6: 76 | 82 | 72 | 85 | 69 | 88 ! 68 43 17| 4 69 2:7| 0 0|11 0 0 8[52 (24|15 0 0 1 0|85 ]|37
Septemmber 1016 4-1' 77 | 83 | 72 1 88 | 70 | 91 | 69 54 2-1| 4 63 2-5| 0 0111 0 1119148 ! 21 9 1 0 1 0|84 )35
October .. | 1014 | 4-2: 78 | 86 | 73 | 91 | 71 | 97 | 70 93 3-7, 8| 104 4-1| 0 0 8 1 1314115 6 1 0 4 0! 81|31
Movenber 1012 4~3! 80 189 175 (93{72{97 172|205 81| 9 93 3-71 1 0 5 4 |12 | 37 | 14 | 11 5 3 3111 0!80]3-6
Decewber 1011 4>3i 80 |88 76|92 |73 |93 (70| 152 6-0/ 10 | 157 6-2| 2 0 6|16 | 26 | 29 6 4 2 3 5 9 08246
Year .. 1101313979 :861751961 69199 ! 67 11560 61-51 81 | 185 7-3| 8 0 9 6110|17126]| 19113 3 2 4 0] 84 I 4-3
Authorities.—Bibliography Nos. 10, 39, 46, 47. Month Observations at 1430 (2-2}) |l43()l
Pericds.—DPressure, temp. (average) and wind (direction at 0830 January 19 143 (111 271 5 2 271 14 2 66 -
and 1430 combined), 6 years between 1931 and February .. 9119 9| 512112 4 |22 8 70
1937 ; (direction at 1430), 1935-8. March .. 2 |10]| 8|10{23/22| 4| 5|10| 8| & (72| @
Temp. (mean daily max. and min., mean highest and April s || 1 ol 9(53{19| 7 2 3 6|2 |76 =
lowest, extremes), no. of days of thunder, fog, May o 3 0 0 215 |25 ]| 10 2 0 2| = | 78 |
gales, cloud amount, 1931-7. June > 0 0 2177115 4 2 0 ol $171 >
Rain (average fall), 45 years ; (no. of days), 1920-31 ; o o :
(max. in 24 hrs.), 1922-37. Wind (spced), unknown. July 2 0 0 2190 8 0 0 0 o| & |69 g
Notes.—** Rainfall data are for Zanzibar Town, 6° 10’ S August z 0 0 1192 5 1 1 0 0 : 68 «
’ ° 11’ E : fe September <1 0| 0| 3{8|13|] 0| 0| 1| O0|S|66] <
39° 11' E., 71 it. 1t Mean of 24 hours. « « ©
Il Difference: between highest and lowest hourly means. October .. | Q 1101 6173/17/ 2] 0| 0| 11 |67|
, with 2« 1i i November. . 6 8111 34|19 5 5 8 4 70
$ Day with 2:5 mm. (0-1 in.) or more of rain.
+ Wind of Beaufort force 8 or more. December . . 1111511071812/ 8 ! 6|12 8 73
€ Visibility less than 3 nautical mile,
§ Mean of obs at 0830 and 1430, Year .. sl slelsi|ial 5| 2l6l3 71
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TABLE I——continued

Kilwa. 8°45'S,39° 24’ E. 30 ft. Times of obs.**: 0700, 1400 (Z-2}).
Pressure Air Temperature Rain Wind
at st .
M.S.L. Mean | Mean 1pireme a 3 Percentage of > w ! B
of of : — g S : 2 ]
s 5 % & 8 observations from | o 3 g
Month ! . | - o ,..5 'é by 2 ol 2 1al
& | al%l . wlalel, & |[°| 38 | & g 2198 5|55
& % Ciwlgln o L] ] <] > |.2E ]
S imE| E|xalxgl 818138 ] <] R gl g |3 SE| o |CF
5 |35 2 |3E[38 2|8 (28| £ |s| S5 (2|83 181352 |55
< jla|<ala |E|3|E|S < |2| =28 |E|S&|&|N|NE|E |sE|s. [sw|w. nw| 3|8 |25 8|25
(;
No N : e
l mb. | mb.| °F. [ °F. | °F. | °F. | °F, | °F. | °F, | mm. in. mm. in.| ofdays Observations at 0700 (2-2{)
ianuary ou | 82|87 176 |9 |72 |96|66]|135 5.3 7 127 5-0| 4 1-8(19 6 0-4 107 2 22 147 2 90 | 5-5) 76
‘cbruary. . 82 83177191 [72!95|66]| 114 4.5 7 82 3:2|1 1-5(18 4 4 5|3 5 20 140 1 91 | 5-5| 76
“March 2 = 182 887692172196 |66/ 175 6:90 9| 149 5.9/ 3 L2114/ 8 6 9 919 |13 16 |30 0-7, &£ | 91| 4-8 75
April S | = |8 87175 917119666214 8410|182 7-2/2 |2 |1.901 |1 |5 |13 l42 15 11515 (3 |5 |90]|4-9]74
May 3 = (80| 8773 8|69 ]|93]|63 64 2.5/ 4 62 2-4/ 0-1 3 12:2/0-6]0-9 4 19 {45 |22 711 0 3186 |33 72
June z Z |78 |85 718866 |92/ 61 14 0-6] 1 30 1-2f/0-1 21230 0-2 3 24 |39 |23 10 | 0-6f 1 5 | 8429 65
Juy .. | B [ 8177846987 64 01|60 9 0305 19 070 Sl20/2 [1 |4 (19054 13 | al2 |2. S |86 (3067
August .. o o |77 | 84 170 | 87 | 66 | 91 | 61 12 0-5/0-8 29 1-1l0 s | 1'9]0 0-8/ 9 27 147 7 310-6/6 "« | 87 | 3-3| 69
September = (798|728 (6897|865 20 0-8] 2 41 1-6/ 0 ® 1195 |13 |31 17 |21 5 1]2 4 w | 83|41 72
October .. a A [ 81|18 |75 8 |71]93]|67 19 0.7 2 36 1-4/ 0 Q2007 |37 |29 18 |5 06/ 1]0-7/2 A |79 |49 73
November 83 |88 (77|90 |74 |94 |70 47 1-9| 4 62 2-4/ 0-9 2-1{14 (36 |24 13 | 4 0 215 2 83 | 4-8]| 76
December _ 83 8817790 72|98 |68 114 4-5 6| 89 3.5 2 1-7]21 |29 7 2|3 3 9 |24 3 88 | 5:1| 77
Year .. 80 187 174193164 |98]|60| 937 36-9! 54 182 7-2)13 1-9/ 8 (11 (11 14 (23 9 l 9113)2 | 86 | 4-3| 73
Authorities—Bibliography Nos. 1, 39, 49, 50, 52. Meinth Observations at 1400 (2-2§)
Periods.—Temp. (average, mean daily max. and min,, mean i ' ala. . .
highest and lotvest), 1931-7 ; (extremes), 1891-1912, Jonuny . ] 2190 ml i ye sl Ba s | 28 b s
1924-31 (incomplete). March > .. | 2432 |28 | 8 g 7 12 |3 |5 |0 |2 !|76/4-5 80
Rain (average fall), 27 vears ; (no. of days), 1921-39 H A;ril 5,0 7 "7 27 124 |19 3 8 1 3 % 76 | 4-5] 77
gglémg_sl;\ 24 hrs.), 1891-1912 (incomplete), 1924-6, May 3-4] 1 3|21 |39 25 8 |3 [0:7]0 5 | 68| 3-8 76
No. of days of thunder, 1902-11 (incomplete). June - | 35109 211752 116 (& |4 |2 |09 % | 6813371
\\?iitlmslflc;)rlct(&)and cloud amount, 1891-6, 1902-12 July .. | 34| 2 3125052 12 {2 |1 |2 |os ‘é 71 | 3-0| 73
Wind (dircetion), 1892-3, 1904-12 (incomplete). Serenver | 30| 971 5 (32 148 |2 | 0o 030 PEREAEE
R'clati\'e humidity, 1902-12 (incomplete). Ocl:ober 317 4431 |14 |3 |0 [0 |1 0-4 5 71 | 3-0! 75
Wet bulb temperature, 1911-12. November.. | 2-8/13 |48 [ 21 13 |1 |o0-2|0-2| 0.7 08 72 | 3.4/ 78
Noles.-—‘: Af(ttr 1918, 083()) and 1430 (Z-2}). December.. | 2-9]17 61 81091091 1 9 1 77 | 3-9| 80
} (max. + min.).
t Day with 2-5 mun, (0-1 in.) or more of rain. Year 31115 125119 23 19 12 {2 |4 |08 73 13-71 76
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TABLE I—continued

6

¥S

vorufy s fo 3spo)

Lindi**. 10°00’S, 39°42' E. 131 ft. Times of obs.: 0700, 1400 (Z-2}).
! Pressure Air Temperature Rain Wind
i at ' L 3
i Mean Mean |
MS.L. Extreme Percentage of [ - °
of of = - é . observations from 5| o B &
Month t . . O R AN 1% NS B - 21 % g lad
| 2 8] . elolel o e |=| 28 | & 8 2|82 5|3
S lzz|glxElos 8288 g 18| 'S% |E1% Te 5|28 |28
EO|ZE S |FEEE| B (B 8 |s| 432 g 818|135 8 3¢
2R ZBFET 28|25 2 |5 Ss | &8 |88 n |Ne| . [sE| 5. [sw.|w. nw. LAEHERES:
s 1 s e Qe e g No. 10830 Observations at 0700 0830| 0700 |0830
mb. | mb.| °F. | °F. | °F. | °F. | °F. | °F. | °F. | mm. in, mm, in.| of days -
anuary .. 1011 81 |87 |75 191 |71 |97 |68 (149 5.9/ 8 99 :3-9] 4,0-3] 3|8 25128 | 12 213 0 1 21 219161
ebruary.. | 1010 82 88 175(92|72({97 |66 | 122 4-8 8 98 39 3/0:7] 3|3 26 | 24 | 16 41030 0 |27 2191 |61
March .. | 1011 | .= | 81 | 88 | 74 | 92 | 71 | 96 | 67 | 157 6:2{10 84 3:3] 202 312 12 | B4 | 25 6|0 010 21 0194 |51
April .o 1013 ) = | 81 | 88 3193|7198 68| 149 5.9/11 '| 118 4.6 20 | 5|0 13 | 36 | 25 910 0 0 17 09442
May .. 1015 | F |79 | 88 1191|167 |94]|59 34 1-3/ 4 4 1.7 0|1 7103 6|39 36 8)0-3/0:50 10 0191133
June co | 1019 1 = 177 1 87 | 67 | 90 | 63 | 92 | 56 2<11 13 .0-5| 0|3 710 7 (26|26 911 1 0 30 18|23
July .. |10 € 76|86 | 66|90 60 | 93 | 54 7 0:3/0-6/ 25 1-00 0|2 410 312425 310 0 0 45 0|9 |30
August .. | 10158 ! s 76 | 85 | 67 | 89 | 63 | 94 | 57 9 0-4/0-7) 19 0:7] 0|38 5|0 11 | 24 | 27 711 0-3! 0-9| 29 0191130
September 10017 | 5 (76 | 84 | 68 | 87 | 65 | 94 | GO 9 0-4/1 23 09 0|3 410 812816 312 0 0 43 0]9 |39
October .. 11015 1 3 |78 | 84 | 71 | 87 | 67 | 98 | 59 10 0-4] 1 40 16 0|2 410:6/11 |34 |11 1(0-3/0-3]0 42 0|8 |45
November 1013 | &0 | 86 | 74 | 89 [ 70 | 96 | 67 63 2-5/4 | 77 3-00 0|0-4f 5|2 23 | 35 9 212 0-3| 1 26 0(8 |46
December 1012 i 81 | 87 |75 |90 |72 {99 | 68| 102 4.0/ 9 89 3-5| 2|1 313 25 |27 | 10 2|2 0 2 29 190 |54
Year .. 110141 179187171 19050159 199151 81332.0558 | 118 46/ 1317 | 4|2 |14 /30 20! 5|1 |o2lo4l2s| 6|s1|a3
Authorities—Bibliography Nos. 1, 19, 29, 39, 49, . ~ Month |1430) Observations at 1400 [1430] 1400 [1430
Periods.—Dressure, 3~~lhyc‘:;|rs.t lg’l';eln;p.((avura{;e_,l mean daily i
max., meun highes 31-7; (mean daily min., mean '
I Io“:('st), ] yoars;’ (extremes), 1891-11, 1931-7, {P“““Y .. | 10| 14 | 61 (1)9 9‘3 1.1 0 0_ 3 - 072 5:8
Rain (average fall), 15-18 years; (no. of days) ‘ebruary .. | 9| 13 | 55 | 20 | 7 3|1 10 10707 368]|58
P ag all), 3 ’ s >3
1918-39 ; (max. in 24 hrs.), 1891-1902, 190411 March a 811543 |24 |7 110610 2 7 071160
I+ 1931-7. No. of days of thunder, 6-9 years 1895-9) April 8 3|21 39 120 14 11 0 0 2 21170 |61
1904-11 ; gales, 7 years.  Wind (specd), 1935-9 & May 81 211812830 |15/4 [0 1032 | 0]59]5:0
direction), 5-8 vears, 1¢ “Poot vikibility: ' YV .. 8 616|273 [11{3 [0 [1 |3 | 0|49 ]5-0
(direction), 5-8 vears, 1897-1904.  Poor visibility, June 1
1938-9. Relative humidity, 7-11 years, 1895-1911, | , :
Cloud amoupt, }0-12 years, 1891-1911." Wet bulty "1t 0 July © .. | o | 5|24 |3225 |10 |6-8 0.3/ 052 | 05353
temperature, not known. ugust .. | 10 | 15 | 44 | 16 |16 4 8‘3 .0-3 03 4 015649
S R P S~ A R VR LR I
. 5. at U70 1% . ; :
'I"'f,an’;ff :’f’ﬁ,,ﬁf)f 9 Igiikiand 3e00. | . November.. [ 12 |19 |60 |15 |4 | 0 |0-770-3/1 |0 | o]el |30
13 Day with2-5 ,;,m. (0~l|,in.) or madre df rain. December .. ! 10 | 13 | 54 [ 18 | 5 112 |05/1 |5, 0//66)4-8
t Definition; not known. | i P ;
% No, of days with vd:‘ibili}y'less than 2 élautical miles.l Year .. | 10 112 4'_3__‘-""13 511 0-110-91 3 5162149

i a [ K T PR 1} i
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TABLE 1I—MONTHLY FREQUENCY OF WIND DIRECTION AND FORCE AT SEA

Number of occasions per 100 on which particular winds may be expected

I = Beaufort force 1-3. II = force 4-7. III = force 8-12

0°-5° S., 40°~45° E.
N. NE. E. SE. S. SW. w. NW. Totals of No.
Month Calm of
I ITHI ) I ILINL | ¥ TOIN0| T INIOD| I IXEXX| I IOINI| I IIIII| I II III I |II| III i
January 7 0 0 {3414 -7[2312 0 3 0 0 1 00 00 0 ‘60 0 2 0 0} 3 |70/{26 -7 | 147
February 5§10 (314 0 |31 8 0 210 ‘40 0 0 00 0 00 ‘80 0 2 | 74124 0 | 123
March 3 00 (17 1 0 {3 5 0 (23 3 0 8 40 1 00 40 0 ‘40 0 2 | 8|10 0 | 250
April ‘4 40 1 00 (13 20 |18 3 0 |27 50 |18 2 0 4 0 0 2 30 3 |8 (13| 0 |132
May 00 0 000 2 00 {11 9 0 |3425 0 8 7 0 6 50 1 60 1 (58|41 0 85
June 000 000 000 322 0 |1348 0 212 0 0 0 0 000 0 ;18(8 ! 0 [ 101
July 000 000 2 80 828 -8|1828 9| 213 0 0 0 0 00 0 0 [29|69| 2 58
August .. | 0 0 O 00 0 21 0 |2430 1 828 0 ‘65 0 0 0 0 00 0 0 (35|64 1 87
Scptember | 0 0 0 0 0 0 2 70 [3416 0 |2717 0O 1 -70 0 0 0 000 0 |65]35| 0 | 143
October.. | 0 0 0 200 |19 80 |51 9 0 |14 4 0 ‘80 0 0 0 0 000 0 |87 ;13| 0 | 183
November | -50 0 8 5 0O |19 6 0 {37 3 0 |16 1 0 4 30 0 0 0 0 0 0 1 |8 15| 0 | 199
December | 6 30 [2211 0 [3211 0 9 30 40 0 1 0 0 2 00 2 0‘ 0 4 |74 (22| 0 | 148

Authorities—Bibliography Nos. 2, 40.
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‘ o . TaBLE Il-—contipued, , o o

Number of occasions per 100 on which particular winds may be expected '
1 = Beaufort force 1-3.' II = force 4-7. III = force 8-12

, §°-10° 8., 35°~40° E.

‘

tr o N. NE. E. SE. S. SW. w. NW. Totals of |No. |
Month' T T ' 1L S L ) !l Calm of
: p IIm| I oTrIm| I ITTII| I INII| I ITII| I ITOI| T ITII| I I T ‘11 | 11 e
January |17 7.0 |27 9 0 m'z20l9 50 (,5.00 500|200 | 41013 |77{2] 0 |22
February (13 8 0 |1410 0 |16 3,0 | 9 0 ¢ | 5.-30 | 3 40 | 210 520, 86732 0 | 139
March ~.| 8 3 0'/15 2 0 |19 90 |14 0 0 [ 9 0 0 |10, 1,0 | 4 0 0 | 4 -30 |11 |8 7} 0 170
April 2 00 30 0 | 4 90 |22 50 (3110 0 [13 2 0 | 5 60 | 10,0 | 3 }78]19) 0 }162
May 0 00 30 0| 5 50 |2 7 0 /214 0 |11,50 |2 90| 000 {1 |72(27| 0 |179
June 000 | 00012 701159022 01211 0 |0 30 | 00 0 | 1 [54]/45]| 0 |18
July 300 | 200 | 7 20 (27 80 [380)|930|100 40,0 { 0 |79|21| 0 |159
August ..| 1 0 0 | 4 0 0 | 7 30 |28 7 0 |32 70 ) 9101100 300 | 2 |8|16]| 0 |169
September | 90 0 | 3 0 0 |14 80 |43 7 0 |15 2 0 } 7 60 | 3 -30 90 0, 2 |8 |10|.0 [173
October.. | 1 0,0 | 4 -20 |24 1 0 |47 3 0 |10 20 | 2 30 | 2 0.0 1 00 | 3 [92] 5| 0 |19
November | 5 00 |15 2 0 |23 2 0 |28 3 0 | 6 30 | 4 00| 300 | 100} 9 8} 7|0 153
December |16 3 0 |26 6 0 1192 0,1 9 20 |5 80 | 100 {3 -50 |3 -20135 |8]13]0 [20
5°~10° S., 40°—45° E.
Jooyary |19 8 0 |2414 0 |11 2 0 | 6 -80 ) 1 0 0 10 50 | 1 60 | 4 50 | 4 /66|30, 0. |315
February |15 7 0 |13 4 -5/20 2 0 |14°2 0 | 6 -20 1 30 | 2 20 | 6 2 0 | 4 |78[18] -5/ 204
March 8 20 |1520 (20 20 (2030|9203 201|300 /|4 40, 48 12| 0. | 259 -
April 000 | 220110701/[2 90 /(220|400 6200 70.0 (| 5 (74|21 0 |205
May . 08’0 000 | 2 20 [2413 0 (2722 0 | 5 60 850 |, 0,0,0 | 0 |58]|42|.0,|205]
Jusge ..| 000 [0 -20 92 0 |1216 0 (1640 0 | 3 7 0 | 0 50 [0 0,0 | 1 |3366]| 0.} 222,
Juy ..l 000 | 200|610 2511 0 2521 0 ls 30| 0 40| 000 | 0 |62]3]| 0 |144
August 30,0,/ 2 0°Q |.7,3,0,12719 0 j2l14 0, '§ 1.0,/.,90 0 |[,0,0,07 0 {6436 0,324
September | 0 0, 0 | 4 ] 8 .é9,,3,.q[ 39.12, 0, ([ 11,8 .0 [T 20,[.0 0 O | 0,0,0 4 75|24),0, 357,
October.. | 2 10,0 | 7 ;3 26,4,0 |39 8 3 9.2 0 | |5Q 0,y 0 0 | 70,0 +9(84]15].0)319
November | 9 -0 || 14 1 8 24 3,0 .127 6 420 |L7ao,|.c7p 0 | 20,04 6 481113),.0,) 280,
December | 17 870 '[ 41 6 13'3,0,/ 5 40 |2 00 |!-p0,0 | 300 | 31071617 191 0 | 290
. 1

A4 1k1hor‘ih’es—Bibl'fogr:lphy Nos.'2, 40.
i ) Vo t T |
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Table I111—Wind direction and speed in the upper air 9 5

1931-36

Nw.

0. ] CNOTINOD .0.0004%9 —WWLNANO O WA D
10 W M O v N S hHhr (5] DIDNISNNDO NN DHLOM

N O QN O =t vt O O vt vt O N O v e [ A R ]
HONNMOMm Do OoOMAM AN DN N MM~SNOOMm
— = — - O vt vt ot ot ot ot — —cq —
COoOOOoODOO cCoocoOoo0 cooooCoC CoooCSOQ

U it DO DD
——

WO DN
——aa™

CooCcOoOO

CoOOoONImMmM™m

DD =W
—

OO DM AN

(less than 4 m.p.h.)

C = less than 3 knots
Period :

coocoocoo
cooocooo
coommon

—_OON®DMDIS

ocococoOoOoQ
CoOoCCoCcOoOQ
COmOINM®™

D= NOFTOW
——

cCoCocOooCo
coococooo
cCoCoOo=MmMO
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TABLE IV—VISIBILITY AT COASTAL STATIONS

Percentage frequency of different degrees of visibility

Mombasa. 4°04’S.,39°42’'E. 52 ft. Period: 1938-9 ®©
Time (2-2}) 08301 ! T T a3 )
- , ¥l ot .r:v L ;-‘ ;1 L
% Limits of visibility _ % | over R U TR O over
0 Nautical miles ', 0-} . 32 - 2-5 510 1 10| 04 2 5 1250 5410 10
January .. ' 0 0 3 70 0 | " 0.1 "0 . 0 3 97
‘February .. 0 0 11 86 ', 3 P I ia] 0 0 89 11
. March e 3 . 3 3 16 75 o w0 5 8 '3 94
April O 0o 3 10 50 .37 0 o . '3 ' 27 70
May ... ,.° $ .1 13 10 16 . .- ‘58, '6 7 5 6 ' 23 58
June .. I 0 74,8 13 77 0 B3 g 3 17 77 o
"y o ' ’ ‘ iy L It o : ! kb '
July .. .. i 0 0 0y 228, 77 0o ; .0 ¢ 8 ¢ 13 84 §
August . 0 0 3 9 18 " 1] 84 ) S B 3 23 '74 a
September .. 0 0 0 17 . @ .83 0 0 i 8 7 90 big
October .. 3 0 0 7 90 o i o H o | 3 97
November .. -0 3 10 10 77 0 [ I SR | I 3 97 Iy
December .. e 0 0 0 10 90 0 3 i ! . 7 .87 ?_
Year ' .. .. oyl -8 2 4 22 71 5 1 2 i 18 LI
T i S TRNEEY g ey o s
Lindi. 10°000°S.,39°42°E.  191%. Pl | N | Perigd: 1938-9.
Javary. .., .. ‘.. 3 3 0 3 91 0 0 s 3 00 97
February .. 0 7 0 3 90 0 Mo By g 81
March o 0 0 8 0 '97 o i 0 3 , '3 94
April | .. 0 0 '3 3 94 3 3 0 ' 3 91
May .. | .. | ¥ 0 0 0 0 100 0 0 S0 ¢ 0 100
Jupe.. .. ! 3 0 0 3 94 0 o . 8 (0 97
T vk
July ..t .. k, 0 0 0 0 100 0 o 8 o 97
Avgust . .. | e 0 0 0 0 100 0 9 . 0 0 100
Scptember .. ! L O R T . 0 . 97 R L L o o 100
October, .. ] I, o v o . 3 0 97 2 S B 0 100
November .. ' .. .. o ' o ' '8 0 97 0 0 0 0 100
December e 0 3 ‘3 3 91 -0 0 3 0 97
Year - @ .. -5 1 2 1 95 -3 1 2 -8 96
Authority —Bibliography No, 39.
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