
Introductory met for mariners

Dr Charles Galdies

Manager, Meteorological Office

Malta International Airport

Maltairport.com/weather



Introductory met for mariners

Overview 

Air Masses

Pressure System and winds

Coding

Basic exercises

Weather Fronts

Cloud types

Weather Maps Review 

MIA Meteorological Office webpage ïinterpretation

Contacting the Met Forecaster

Maltairport.com/weather



Air mass

An air mass is a large body of air whose temperature and moisture

content are fairly similar in any horizontal direction. 

Newly formed air masses reflect their breeding ground. Old air masses 

differ from the properties at their place of origin.

Air masses will eventually become modified by the effect of the 

underlying surface. Some move at high speeds, others stationary.

Air Masses are separated by transition zones known as weather fronts -

- warm, cold, stationary and occluded fronts. 

These fronts lead to subtle transitions (e.g just a shift in wind direction) 

and are hardly noticed as they pass. 

Others are vigorous zones where conflicts between warm and cold air 

masses produce very heavy weather -- severe thunderstorms, high 

winds, rapidly changing temperatures and precipitation of all varieties.
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The ideal source region is one with light winds, so that the air mass 

remains in place long enough to acquire the temperature and 

moisture properties of the underlying surface throughout the air 

mass. 

There are several such regions of extensive, semi-permanent high 

pressure around the globe
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Wet air masses form over the oceans and equator, 

Dry air masses, form over the continents and poles (their temperatures 

are so low that even at saturation, the absolute humidity is very low)
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Air Mass Type Temperature Characteristic Moisture Characteristic

Arctic or Antarctic

(A or AA)

Extremely cold, formed over poles. Very dry due to extreme cold.

Polar Continental

(cP)

Very cold, having developed over sub-polar 

regions.

Very dry, due to the cold and having 

developed over land.

Polar Maritime

(mP)

Very cool because of the high latitude but 

not cold, due to moderating influence of the 

sea and the warm ocean currents at these 

latitudes.

Moderately moist because of the cool 

temperature, but not as dry as polar 

continental air because of evaporation 

from the water surface.

Tropical Continental

(cT)

Very warm because of the lower sub-tropical 

latitude of formation.

Dry because it formed over land

Tropical Maritime

(mT)

Very warm because of the sub-tropical 

latitudes at which it forms.

Very humid because of the warm tropical 

waters below.
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Pressure Systems

What is air pressure?

How to measure air pressure?

Use in general forecasting the weather
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What is air pressure? It is the weight of the column of air above a

horizontal surface of unit area (e.g. one m2). The column of air extends

to the top of the atmosphere. The pressure is lower because the column

of air is reduced.

What is the unit of pressure?

The meteorological community uses hecto-Pascal (hPa) as the unit of

pressure. It is the same as 1 millibar, a unit of pressure no longer used

nowadays.

The pressure at point X is the weight of the column of 

air above the horizontal surface of unit area. 
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How to measure air pressure? Mercury barometer and aneroid

barometer are commonly used to measure air pressure.

The height of the mercury column AB will vary according to the air

pressure. The higher the air pressure, the greater will be the height of the

mercury column. By measuring the height of the column AB, the air

pressure at the base of the column can be determined.

The air pressure is determined by 

the height of mercury column. 

Maltairport.com/weather



An aneroid barometer consists of a disk-shaped capsule made of a thin 

metal membrane. The capsule is partially vacuum. Changes in 

atmospheric pressure change the size of the capsule, which in turn moves 

the pointer. In this way, pressure changes are recorded continuously as 

the pointer moves over a rotating drum. 
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How can you use the barometer 

as a weather watching 

aid? 
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Why is bad weather usually associated with low pressure and good

weather with high pressure?

In an area of low pressure, air from neighbouring areas (which are of

higher pressure) moves in. It has nowhere to go but up.

Upward movement of air causes condensation of water vapour, leading

to the development of cloud and rain. Hence, a low pressure area usually

associated with bad weather.

In contrast, in an area of high pressure, the air at low levels spreads

outward and air descends from aloft. Downward motion warms up the air

and is favourable for evaporation. Hence, a high pressure area usually

has fine and dry weather.
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Steps

Adjust your barometer to SLP, 

Mark the current pressure, sail and wait 

Write down the hourly pressure. 

If P < than say 1000-1004 mb, current weather is likely influenced by a 

low-pressure system. 

If > than say 1020 mb, high pressure is the likely local weather influence.

For pressures above or below these limits, the more extreme the 

influence of storminess or clear skies. 
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How has 

the pressure changed? 

Has it risen, fallen, or remained unchanged? By how much has it 

changed? 

This change with time is what is referred to as the pressure tendency.

If no change, the weather you are seeing is not changing much

This is not a hard rule because a number of weather changes can occur 

with very small or no observable pressure changes ð eg. an isolated 

shower, 

The wind speed depends on pressure gradient (The greater the gradient, 

the stronger the wind). 
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Definition of Pressure Tendency Terms 

Term  Pressure Tendency Over 3 Hours 

Steady Less than 0.1 mb 

Rising or falling slowly 0.1 to 1.5 mb 

Rising or falling 1.6 to 3.5 mb 

Rising or falling quickly 3.6 to 6.0 mb 

Rising or falling very rapidly More than 6.0 mb 
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GENERAL RULES FOR USING THE BAROMETER 
TO FORECAST LOCAL WEATHER 

6 Barometric pressure  : coming stormy weather, rain, wind  

5 Barometri c pressure : fair, dry, colder weather.  

Slow, regular and moderate fall  :  low pressure area is passing at a distance.  
                                                       Any marked change in weather unlikely.  

Sudden decrease , even if small : nearby disturbance; normally bringing wind, 
and short showers.  

Large pressure drop : coming storm in 5 to 6 hours.  

Large, slow and sustained decrease : a long period of poor weather.  

Sudden rise of pressure : (if P => average and fair weather ):  approach of a 

low pressure cell, and the barometer will soon start to come down.  

Rapid rise when the pressure is low : announces a period of fair weather.  

If pressure rise is large and prolonged : many days of good weather ahead.  
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Isobars : same pressure lines based on 

plotted fixed 

station pressure observations



Common Pressure Patterns

Depression / Cyclone / Area of low pressure

(StL, PL, ThL)

When the air pressure in a region is lower than its surrounding 

In the northern hemisphere, the air around a depression moves in a 

counterclockwise direction.

Near the Earth's surface, however, friction tends to cause the air to move 

slightly inward across the isobars. 

Hence, a low pressure area is usually associated with unstable weather

(e.g. clouds, rain or showers). 



Anticyclone / Area of 

high pressure 

When the air pressure in a region is 

higher than its surrounding, 

In the northern hemisphere, the air 

around an anticyclone moves in a 

clockwise direction. 

Near the Earth's surface, however, 

friction tends to cause the air to 

move slightly outward across the 

isobars. 

In an area of high pressure the air is 

generally stable and is usually 

associated with fine weather. 
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Ridge of high 

pressure

A ridge of high pressure is an elongated 

area of high pressure. 

On the weather chart, it sometimes has 

associated with it a ridge line. 

The pressure there is higher than that at 

neighbouring points on either side of 

the ridge line. 
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Trough of low 

pressure

A trough of low pressure is an 

extended area of low pressure. 

On the weather chart, it has 

associated with it a trough line. 

The pressure there is lower than 

that at neighbouring points on 

either side of the trough line. 
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Reference 

point

(kPa *10 = hPa)
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Significant lows in the 

Mediterranean 

ECMWF analysis at 0600 UTC, 

26 September 2006



The 1995 Mediterranean Sea Hurricane

was a possible tropical cyclone that formed 

on January 14 and moved west-southwest 

before making landfall in northern Libya on 

January 17 and dissapating the next day.

http://en.wikipedia.org/wiki/Tropical_cyclone
http://en.wikipedia.org/wiki/January_14
http://en.wikipedia.org/wiki/Libya
http://en.wikipedia.org/wiki/January_17


é back to Pressure Systems
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Take control over your weather chart!

Wind Symbol

Winds are described by the direction from which they are blowing - Wind 

speed is indicated by the feathers on the arrow. 

Full feathers represent 10 knot increments; half feathers represent five 

knots.

Wind blowing from the southwest (225 degrees) at 25 knots.

Wind blowing from the east (90 degrees) at 10 knots.
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Cloud Cover

Weather charts depict information about cloud cover. 

On surface weather maps, the following symbols are combined with the heads 

of the wind arrows to depict the amount of cloud cover.

Clear 

Scattered 

Broken 

Overcast with Breaks 

Overcast 
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Full weather station codes 
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Exercise

In the following exercise, interpret the information in order to match the 

weather descriptions with the stations shown on the map.

Wind SW at 15 knots. Pressure 995.7 Scattered (4/8) 

Wind SE at 20 knots. Pressure 1000.3 Few (2/8)  

Wind SE at 5 knots. Pressure 1011.1 Broken. (6/8)

Wind NW at 20 knots. Pressure 987.1 Overcast (8/8)
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Letôs draw some isobars and delineate  air masses



Typical Winds in the Mediterranean
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Fronts and clouds

Cold Front

Defined as the transition zone where a cold air mass is replacing a warmer air 

mass. The air behind a cold front is noticeably colder and drier than the air 

ahead of it. When a cold front passes through, temperatures can drop more 

than 15 degrees within the first hour. 

Represented by a solid line with triangles along the front pointing towards 

the warmer air and in the direction of movement. . 
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Warm front

Transition zone where a warm air mass is replacing a cold air mass. The 

air behind a warm front is warmer and more moist than the air ahead of 

it. When a warm front passes through, the air becomes noticeably 

warmer and more humid than it was before. 

Represented by a solid line with semicircles 

pointing towards the colder air and in the 

direction of movement. 
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CiCs

ACAS

NS

(occ Cb in summer)

Cb
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Cirrus clouds fly high and are made of ice. 

Thin and wispy. Predict fair weather until they 

begin to thicken due to a drop in barometric 

pressure. 

Cirrostratus are ice at high altitude. 

May cover the entire sky and are sometimes 

so thin that you can see the sun or even the 

moon through them. Producing a halo effect. 

The thicker the clouds, the greater is the 

chance of experiencing rain within 24 hours. 
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Altocumulus clouds (middle layer 

clouds) 6500 and 23,000 feet. 

As they build they sometimes predict 

afternoon thunderstorms 

Altostratus clouds are gray with a blue 

tinge. 

These fly at a middle layer and predict 

storms. 
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Stratus clouds (low layer clouds). 

If they are at ground level, itôs called 

fog. 

More likely to produce a drizzle than 

heavy rain. 

They can sometimes cover the entire 

sky. 

Stratocumulus clouds are low, gray, 

and lumpy. 

They may not cover the entire sky and 

simply gather in patches or rows. 

They seldom produce rain 
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Nimbostratus clouds are dark gray 

and are a harbinger of rain. 

Cumulus clouds 

They look like fluffy cotton balls and begin 

at about 4000 feet. 

These clouds usually indicate fair weather. 

Maltairport.com/weather



Towering Cumulus clouds grow when 

the air is unstable, producing strong 

convection currents. 

As these clouds go upward into the 

middle altitudes they predict showers 

and thunderstorms. 

Cumulonimbus clouds are the 

classic thunderheads, with a flat 

base and anvil top. 

They can extend up to 60,000 feet 

especially over deserts. 

They predict thunderstorms, 

lighting, rain, possible hail, flash 

floods and tornadoes. 
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