CHAPTER 5

METEOROLOGY

GENERAL MARITIME METEOROLOGY

Pressure and wind

Atmospheric pressure
5.1

Because of its weight the atmosphere exerts a pressure
on the surface of the Earth; this pressure varics tfrom place
to place depending on the density of the air of which it is
comprised.

Pressure 18 measured by means of the barometer, and is
usually cxpressed in hectopascals (hPa). The millibar (mb)
was an carlier unit of mecasurcment numerically cqual to
the hectopascal. Mean value at sca level is about 1013 hPa
with cxtremes of around 950 and 1050 hPa. Pressurc
decrcascs with height; in the ncar surface layers of the
atmosphere, at a rate of about | hPa cvery 30 ft. In order to
comparc the pressurcs at a nctwork of obscrving stations
which may be at different heights, it is necessary to usc a
“standard” level. It is thercforc usual to apply a
“corrcction” to the obscrved baromcter rcading so as to
calculate what the corresponding pressure would be at sca
level.

Wind
52

Air naturally flows from high to low pressure: but the
wind thus crcated docs not blow dircetly across the isobars,
Coriolis force causes the flow to be deflected. The result is
that in the N hemisphere, air flows out of an anticyclone in
a clockwisc circulation with the winds blowing slightly
outwards across the isobars at an angle of about 18°-20°.
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As the air approaches an arca of low pressurc it forms an
anticlockwisc circulation with winds blowing slightly
inwards across the isobars, again at an angle of about
10°-20°.

In the 8§ hemisphere the circulations are reversed with
air diverging in an anticlockwise flow around an
anticyclonc and converging in a clockwise circulation
around a depression.

The angle of flow across the isobars i1s the result of
friction between the air and the Carth’s surface duc to
roughness of the sea or terrain, turbulence or similar cffect.
which also causes a weakening of the wind strength.

Buys Ballot’s Law simplifics thc matter as follows: facc
the wind: thc centre of low pressure will be from 90° to
135% on your right hand in the N hemisphere and on your
left hand in thc § hemisphere.

The wind speed is governed by the pressure gradient (or
rate of change of pressurce with distance) in locality: this is
shown by the spacing between the isobars; the closer the
spacing the greater the pressure gradient and the stronger
the wind.

The Beaufort Wind Scale (Table 5.2) gives criteria for
describing the force of the wind.

General global circulation
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The diagram (5.3 below) shows the pressure belts and
associated surface wind systems which would cxist over a
uniform Carth. These idealised global systems are
particularly cvident over the large cxpanses of ocecan;
substantial moditfications arc introduced by large land
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Pressurc and Wind belts (5.3)



Effects of variation in the sun’s declination
54

The apnual movement of the sun in declination is
tollowed by corresponding movement of the pressure belts
and winds. Movement varies in different
localities but the pressure systems generally migrate about
5987 in latitude, lagging some 6 o & weeks behind the
SUIL.
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Effects of land and sea distribution

5

tn

Over large land masses the temperature becomes very
high in summer and low in winter: over the oceans the
variation 1s comparatively much less. This leads 1o
relatively  high  pressure over land in winter and low
pressure 1 summer: the resulung large scasonal pressure
variations are a dominating feature over continental areas
and produce large scale modifications to winds over
neighbouring oceans, A notable example 18 the monsoon
wind cycle over the Indian Ocean and W Pacific Ocean
which is caused by the large seasonal pressure oscillation
over Asia,

General climate

Equatorial Trough
5.6

A broad belt of shallow low pressure and weak pressure
gradients towards which the Trade Wind air streams of the
N and S hemispheres [ow is termed the “Eguatorial
Trough™ or “Doldrums”. The trough moves N and §
seasonally and in some regions. particularly in the vicinity
of large land masses, its scasonal migration takes it well
outside eguatorial latitudes,

Within the Equatortal Trough the localiies where the
winds from the two hemispheres converge are marked by
lines or zones of massive cumulonimbus cloud and
associated  heavy downpours, thunderstorms  and  squalls,
and are often loosely known as the Intertropical
Convergence Zone (ITCZ). Although a convergence zone
may have some characteristics middle latitude
[ront. there is normally little or no air mass contrast across
the boundary nor is there any consistent frontal movement.
A convergence zone 1s lable to disperse in one locality and
be replaced by a new development some distance away.

Thus the weather w be expected in the Doldrums is
variable light or calm winds aliernating with squalls and
thundery showers, but on occasion a ship may experience
only fine weather. Conditions are generally worst when the
Trade Winds are strongest.

It is noteworthy that the Equaworial Trough is ofien the
birthplace of disturbances which, as they move to higher
latitudes. can develop and intensify to become violent
tropical  storms.

Trade Winds
5.7

Air streams  originate in
anticvelones of the N and § hemispheres and blow on the
E and equatorial {lanks of the anticyclones towards the
Equatorial Trough. General direction is NE in the N
hemisphere: SE in the S hemisphere. They are encountered
and blow with remarkable persistence over all major oceans
ol the world, except the N Indian Ocean and the China
Secas where the monsoon winds predominate. The Trade
Wind zones migrate scasonally, and in each hemisphere
extend to about 30°N or 30°S in the respective summers,
25°N 25°8

of a cold

the sub-tropical oceanic

or in winter.

CHAFTER 3

Average wind strength is force 3-4. and in each
hemisphere maximum strength s reached in spring: of the
two Trade Wind air streams the SE Trade Winds are
considerably the stronger and the highest average wind
speeds (force 5) are found in the S Indian Ocean. In each
hemisphere the winds tend to weaken on approaching the
Equatorial Trough: on the W flanks of the antucyclones the
winds turn polewards becoming SE in the N hemisphere
and NE in the S hemisphere.

Weather in the Trade Wind zones is generally fair and
invigorating with the sky often cloudless or with
well-broken small cumulus clouds, On the E sides of the
occans visibility is sometimes impaired due to fog and mist
over cold ocean currents or by dust carried offshore by the
wind, Cloud amounts and incidence of rain increase
towards the Equatorial Trough and also on the W sides of
the oceans especially in summer.

Variables
5.8

Over the arcas covered by the oceanic anticyelones,
between the Trade Winds and the Westerlies farther towards
the poles. there exist zones of light and variable winds
which are known as the Variables; the N arca is sometimes
known as the Horse Latitudes (30°N-40°N). The weather in
the cones is generally fair with small amounts of cloud and
ratn.

Westerlies
59

On the polar sides of the oceanic anticyclones lie zones
where the wind direction becomes predominantly W. Unlike
the Trade Winds, these winds known as the Westerlies are
tar from permancnt. The continual passage of depressions
from W to E across these zones causes the wind to vary
ereatly in both direction and strength. Gales are {requent,
especially o winter. The weather changes rapidly and fine
weather is seldom prolonged. Gales are so frequent in the S
hemisphere that the zone. § of 40°S. has been named the
Roaring Forties.

In the N hemisphere [og is common in the W parts of
the oceans i this zone n summer.

Polar regions
510

Lying on the polar side of the Westerlies. the polar
regions are mainly unnavigable on account of ice. The
prevailing wind is generally from an E direction and gales
are common in winter. though less so than in the zones of
the Westerlies. The weather is usually cloudy and fog is
[requent in summer.

Seasonal winds and monsoons

General information
511

There is a regular cycle of winds over certain ocean
arcas, as explained above, which results from seasonal
pressure changes over neighbouring land masses due o
heating and cooling. Most important and best known
examples are the monsoon winds of the N Indian Ocean,
China Seas and Eastern Archipelago.
5.12

In the N winter an intense anticyclone develops over the
cold Asian continent and from around October or
November w March a persistent NE Monsoon wind blows
over the N Indian Ocean and South China Sca: over the W
Pacific Ocean the wind is NNE. The winds are generally
moderate 1o fresh but can reach gale force locally as surges







































