WEATHER,

Weather is the state of the atmosphere at a local level,
observed and measured on a time scale from miuntes to
months. Weather studies emphasise the aspects of the
atmosphere which affect human activity (Fig.106). These
elements of weather include temperature, precipitation,
sunshine, air pressure, wind, cloud and visibility. The study
of weather , the science of meteorology,(Figs.107-108)
involves the daily observation and measurement of weather
elements from a large network of 'weather stations' - some
at sea, most on land. The British Meteorological Office (at
Bracknell, near London) collates weather data using
computers and skilled experts. Weather studies and fore-
casting have recently been greatly advanced through the
use of satellites.

Measuring the weather

Fig.106 River in spate after heavy rain floods a road

MEASURING & RECORDING THE WEATHER Fig.107
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Humidity is the amount of water vapour or moisture
inthe air. Warm air holds more moisture than cold air.
When air holds all the moisture it can, the air is said
to be saturated. If temperatures then fall slightly
condensation will occur and water droplets will form
resulting in cloud or fog. This temperature isknown as
the Dew Point. Precipitation only occurs in saturated
air. Meteorologists are interested in the amount of
water in the air relative to the amount in saturated air.
This is known as the Relative Humidity and is given
as a percentage. A relative humidity of 100% means
saturated air and a high probability of precipitation.
Meteorologists use a Relative Humidity table for
calculating the Relative Humidity.
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To calculate the Relative Humidity, subtract the wet
bulb from the dry bulb temperature (the depression
of the wet bulb) and use the table to calculate the
Relative Humidity %.

*(Only Ert of the Relative Humidilz table shown)

Precipitation

Copper cylinder
prevents rusting ~

Funnel

(| ™ Sunk into the ground for
stability

Measuring —_|
bottle

Precipitation is moisture falling from the sky and is
measured by using a Rain Gauge. Rainfall, snowfall,
hail and sleet, etc. are captured and fed into the
measuring bottle from the funnel. The Rain Gauge is
sunk into the ground for stability and is usally located
away from shelter, e.g. trees, buildings, walls, etc.
Precipitation is measured in millimetres and
illustrated by bar graph and described using the
following scale:-

PPT in one day (mm)
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Heavy | Long Periods | Showers Light  Trace Dry
of ppt Drizzle

Wind Speed and Direction
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wind is blowing from
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Wind speed can be measured very accurately with an
Anemometer and is given in knots, km/hr or force.
The Beaufort Scale is used to estimate the force of
the wind.

Wind direction is measured using a Wind Vane.
Wind direction is given as the direction from which
the wind blows and is usally given as a compass
direction, e.g. South-West.

Both wind instruments are usually sited several
metres above ground away from shelter such as
trees, buildings or wals.
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Burnt‘grip marks the hours
the sun shone that day

The amount of sunshineis meas-
ured by a Sunshine Recorder
(oraHeliograph). The amountis
given in hours read from the
recording strip through whichthe
sun's rays were magnified and
burnt on to a strip of card.
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Air Pressure

Weather Symbols

Cloud Coverage

Vacuum Drum
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Graph Paper — | =1 G . ) .
- E ¢ Intermittent heavy rain (P 4oktas
Ay = «{* Continuous heavy rain @ 5oktas
Pen for recording :
Air Pressure graph , Drizzle c 6 oktas
* Snow O 7oktas
Air Pressure Graph Paper 3 ©° Haze @ soktas
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Graph of Air Pressure from a -—"&'3?7» T\d—-—.bi — e % Sleet ® sky obscured
barograph T S A Hail
= Mist
Air Pressure is the weight of air pressing down upon the surface of the ==Foq Low Cloud (Cv)

Earth. The instruments used to measure air pressure are barographs and
barometers and they are very sensitive to slight changes in pressure. A
barograph measures and records air pressure all the time. A pen traces air
pressure on a graph which revolves once a week. Air pressure is measured
in hectopascals (formerly millibars) and the instruments are usually kept
indoors away from inclement weather or interference.

T Thunderstorm
Wl
v Rain shower

[ ]
g Sleet shower

Symbols for low cloud are
£ Small Cumulus
<> Large Cumulus
2L Cumulonimbus

+* Snow shower
v —— Stratocumulus

. L Hail shy
Observing Visibility PN & ranshower — Stratus
Church Spire —-— Broken Stratus
oty The symbol for low cloud is found

below the station circle
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of the sky, or oktas, are covered in cloud. %,_ ________ NONNTY 4347 knots 3 Cirrus
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0 oktas means the sky is completely clear, oes D $-Dchmts 1 Crrostratus

8 oktas means the sky is completely covered Samtable oppoaite for

4 oktas means the sky is half covered with cloud.

Assignment Twenty-One

What kinds of problem could result from the
flood in figure 106 ?

List six elements of weather.

3 Explain the meaning of the following terms :-

Observing Cloud Type

Clouds consist of millions of ice crystals which form when condensation 1
occurs. The many different types of cloud can be classified into 3 main
groups - High, Medium and Low level clouds. Each is formed under different 2
circumstances and is associated with different types of weather.

iy Cirrus (Ci) ;"_; weather, relative humidity, precipitation,
tl i & ERTaT
Fneyearion ¥ Cirro-cumulus (Ce) air pressure, cloud cover, visibility.
- {approaching ) 4 Using the information given in Figs.107-108,
m . .
Cirro-stratus (Cs) complete a larger version of the following table:-
(approaching rain)
(o ‘""‘ Weather Instrument Units of Location
9 Km : Element used measurement | of instrument

Cumulo-Nimbus (Cn

(Thunder & Lightning) ) r{ Altostratus (As) (possible rain)
6 Km : ‘/ .
5 47 Altocumulus (Ac) 5 Copy the table below and calculate the Relative
{ %, 4e=" (usually hot & sunny) P : .
" efe Humidity using Fig.107
{\ £ Nlmbostfatus {Ns)
3Km C, A (CFumulu?h (?U) P (steady rain) Dry Bulb Wet bulb Relative
\ ¥ ine weather T C T Cc H idity %
W TS f‘“k\Stratocumulus{Sc) kil e yy
S (Dull & wet) 6 5
Slratus (St) (dull with drizzle) 10 6.5
Sea level

Weather Station Symbols 7a Decode the following Weather Station Symbols

Temperature
s

Station Symbols are used as a short-hand " 7b Draw Station Symbols for A B

o the following data: 2

summary of the weather recorded at a Wind Cover
C. Temp. 22 C, Rain, 6 oktas

weatherstationand havethefollowingcoded """

n

3 <— Present weather

meaning. In the case of this weather station

Temperature 109C, Wind SW, speed 25 knots,

Wind speed
Weather drizzle, 6 oktas cloud cover

Wind SW, 15 knots

D. Temp. -5 C, Fog, Sky
Obscured, Calm

<J*




WEATHER.

Streams and fronts

Polar Maritime (Pm) originates from
Northern Canada and the Arctic Ocean.
Pm is a very common air mass over the
U.K. Itbrings cool conditions throughout
the year. Pm air warms up slightly in
crossing the Atlantic Ocean and can
give heavy showers over upland areas

Arctic Maritime (Am)originates from the Arctic Ocean. Am
brings very cold conditions in winter, cold in spring, rare in
summer. Am air warms up very slighlty in crossing the North
Atlantic and can bring Scotland snow in winter, hail in spring
both as heavy showers lasting several days. London may be
at freezing point in winter with limited precipitation.

Strong to gale force in the north of the U.K.

usually separated by bright intervals.
Good visibility with strong to gale force
winds.

North-easterly
air stream

Air masses and
weather in the U.K.

North Atlantic Drift
Warm ocean current

Fig.109

Tropical Maritime (Tm) originates
from the Azores in the mid-Atlantic. A
very common air mass over the U.K.
Brings the prevailing south-westerly | South-westerly
winds and is associated with rain and | air stream

cloud throughout the year. Very mild in
winter with thick cloud cover and poor

Northerly
air stream

Southerly
air stream

Polar Continental (Pc) originates from
Siberia in winter. Pc gives very cold
conditions in winter (SE England below 0
C).

Begins cold and dry but warms up in
crossing the North Sea and can give
heavy snow in Eastern U.K. with bright,
clear conditions over the western areas.
Pc may last several days and the wind
chill factor is severe. In summer, Pc may
bring settled dry and warm conditions
with light winds.

Easterly
air stream

visibility (hill and coastal fog). Little frost
in winter under Tm conditions. Sum-
mers are warm with occasionally heavy
thunderstorms. Tm brings moderate to
strong winds.

Tropical Continental (Tc ) originates from over the Sahara,

bringing southern air conditions occuring mainly in summer over
the U.K. Summer conditions are very hot and dry with little wind.
Winter conditions associated with Tc are warm, dry and sunny. [===

The weather in the U.K. is directly affected by the winds
which blow over the country. These winds originate from
air masses - areas of almost stationary air that tend to
assume the temperature and humidity characteristics of
the areas they lie over.

When an airmass moves to another area it becomes an air
stream- carrying with it the temperature and humidity ofits
source area. Air streams are named after their source
areas (Fig.109). Five air streams influence weather in the
UK. :-

Pm Polar Maritime Cold & Wet

Am Arctic Maritime Very Cold & Wet
Pc  Polar Continental Cold & Dry

Tc  Tropical Continental Warm & Dry

Tm  Tropical Maritime Warm & Wet

The U.K. lies atthe confluence of these five air streams and
as a result, has a very variable weather pattern.

When one air stream meets another they do not readily mix
because they have different temperatures and humidity.
The junction between air streams is known as a front .

The warmer, lighter air stream always rises over the colder,
denser air stream. As the warmer air rises it cools and any
water vapour condenses into water droplets forming clouds.
There are three main types of front (Fig.110) :-

Warm Front - where warm air is advancing and is
forced to rise over cold air bringing steady rain.
Cold Front - where advancing cold air undercuts
warm air bringing heavy rain.

Occluded Front - where a cold front undercuts a
warm front bringing very heavy rain.

The winds and air streams that influence the weather over
the U.K. depend upon air pressure. Air pressure is illus-
trated on weather maps using isobars (Fig,111).

Isobars indicate where areas of high and low pressure are
located.

Anticyclones - high pressure (above 1013 hp), where
falling air circulates outwards, ina clockwise direction.
Depressions low pressure (below 1013 Hp), where
rising air circulates inwards in an anticlockwise
direction.



COLD AND WARM FRONTS

Wherever warm air meets colder air it always
rises over the colder, denser air producing a
Warm Front (& usually prolonged rain).

Yndercuts warm air

Cold
Where cold air meets warmer airit undercuts the air
warmer, lighter air producing a Cold Front (&
usually heavy rain followed by showers).

Cold, dense polar air

Cold front as cold
air advances

Fig. 110 Fronts

Warm front as warm
air advances

/

Warm
air

Warm, moist, light tropical
air rises over cold air

Air streams from both Polar and Tropical areas converge upon the U.K. with
regularity creating frontal situations such as those illustrated here. Where the
warmer tropical air dominates, low pressure develops as warm air rises,
lessening the weight of air pressing down on the surface of the Earth. Low
pressure systems slowly develop creating an anti-clockwise windflow, rain and
low cloud.

Winds blow from High pressure areas to Low pressure areas at an angle due to

FRONTS INAWEATHER SYSTEM

Low Pressure Anti-clockwise winds
caused by

the rotation of the Earth

FRONTS AND SECTORS

///‘ Wind direction

Warm
Air

....Condensationlevel..._. . _. ...

Warm front
advancing

Sector
Isobars

Fig.111 Pressure Systems

DEPRESSION LOW PRESSURE SYSTEM

ANTICYCLONE HIGH PRESSURE SYSTEM

_41/ 4 Winds blow in a clock- : . .
& L wise direction around Winds blow in an anti-
/ 2 High Pressure systems clockwise dlr‘ectmn
F around Depression
’ Isobars are well spaced, (Low Pressure systems)
there are light winds.
Anticyclones are slow Isobars are closely
-® moving. spaced - strong to gale
i force winds are
Settled, dry and sunny experienced
weather Unsettled, dull and wet
weather throughout the
In winter anticyclones year
::;;gvvevgatt::it:,frostyand Depressions move
- —_ quickly and are
™~ In S"t':"mer’ they bring hot associated with warm
weather. and cold fronts
Assignment

1 What are the main influences on the weather of the
UK. ?

2 Explain the meaning of each of the following terms:-
air mass, air stream, front, isobar, depression.

3 Using a simple outline map,
prepare a summary of the main
air streams and their associated
weather over the U.K.

4 Explain the weather brought
to the U.K. by
i. Arctic Maritime (Am)
ii. Tropical Maritime (Tm)

iii. Polar Continental (Pc)
air streams

5 Explain each of the following:-

i. Gale force winds in a depression
ii. Droughtin an anticyclone

iii. Falling barometers in a depression
iv. An occluded front

v. Lack of frost in a depression

6a When do depressions form and why ?
6b When do anticyclones form and why ?

Forany day of your choice, research and collect weather
data (from station readings, media sources, satellite
photos, weather maps (synoptic charts), etc).

Identify and explain the main influences on the U.K.
weather that day.



WEATHER. Development of a depression

Depressions develop along the junction between the Tropical
and Polar air streams between latitudes 40° and 45° N. This

jurfction is known as the Polar Front (Fig.112).

Warm, southerly air wedges under the colder, northerly air
and as it does so warm air rises creating a drop in air
pressure. Winds circulate around the low pressure in an anti-

clockwise direction. Pressure continues to decrease as first
a warm front and later a cold front sweep across the U.K.
from west to east, bringing associated weather in a series of
stages. Eventually the cold front catches the warm front as
the depression fills and an occluded front forms. Figure 112
ilustrates the passage of a depression over the U.K.

THE DEVELOPMENT OF A DEPRESSION OVER THE UNITED KINGDOM
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’;‘" rising more slowly sudden rise steady fall ceases steady fall
ressure
Wind Direction NW veering SW to NW Sw veers SE to SW SE
Wind blustery slowly strong to gale decreasing strong slowly increasing
Speed decreasing force 3-4 force 6-8 force 2-4 force 5-6 force 2-4
Temperature cold sudden decrease, warm to mild sudden rise cool
(e.g in December) e.q. 3°C e.q 4°C e.q. 10°C e.g.11°C e.g. 6°C
Relative rapid high in steady and high high in slow rise
Humidity fall precipitation precipitation
Cloud decreasing very thick low to clear low and thick high and thin cloud
Cc and Cu giant Cb St. Sc, Ac cloud, Ns Ci, Cs, Ac, As
Precipitation heavy showers short downpours of drizzle to prolonged rainfall dry
. heavy rain & hail stop raining % _
Visibility Good, poor in showers poor often poor decreasing rapidly Good
Climat d Weath Fig.113  climate Graph .
imate an eather annual average weather ASSlgnment
Weather is concerned with daily SOOI T - ;
atmospheric changes. BEp=. KL \ 1 Descrlbg the development of a Depression over the U.K.
AT = 2a Study Fig.112.
N |
; ; ' ionshi ffronts and:-
Climate is the average weather = _LTimpzrratuhre‘ - Statg the relations ips betwggn the passage of fronts
; ; b+ (Line Graph) . | | i. air pressure ii. precipitation.
recorded over a period of thirty years. -

The average weatherforany place on

the planet can be ill

ustrated using an

annual climate graph showing details

of the temperature
pattern.

and precipitation

2b Compare the weather experienced at A and C throughout
the passing of the depression.
2¢ Explain the difference in weather experienced.

0 Grap 0
JFMAMJJASOND
Months of Year

3 Write a weather forecast for B for Stages 1-4.
4 Describe the relationship between weather and climate.



EXAM STYLE QUESTIONS

WEA THER 1200 hours, 2nd. December 3

1 Explainindetail the difference in weather
conditions being experienced at Belfast
and Newcastle at the time the synoptic
chart was constructed.

Direction

2 Which of the following station circles is
mostlikely tobe a summary ofthe weather
at Belfast.

Explain your answer.

-2
A N B

P

3 The weather system shown over the
British Isles is moving rapidly North East.
Descnbe. what is I|k.er to happen to the Warm Front Oceluded Front]
weather in Cardiff in the 24 hours after Ao__a ColdFront _ o8 —_Pressure
the chart was drawn.

4 Study the following weather forecasts for Forecast A : Prolonged rain, heavy in places, overcast , moderatg
Newcastle. One is for 1200 hours on 2 southeasterly winds, cool, maximum temperature 8°C.
Decemberandthe otherisfor 1200 hours
on 4 December. Forecast B : Showery conditions, generally light, occasional bright

spells, northwesterly winds, cool, maximum temperature 6°C.

Match each forecast to the correct day,
giving reasons for your choice in each
case.

Instrument 1 Instrument 2

5 Describe ways in which various recent Instrument
meteorological developments such as
satellite photography, radar images and
computers can make weather forecast-

ing more accurate.

6 Name the five weather instruments
labelled on the diagram and indicate
what each instrument measures.

7 What factors should be taken into
account when considering a site for a
ground weather station?

8 An anticycloneisahigh pressure weather
system.
Describe the weather anticyclones tend
to bring to Britain in
(a) winter
(b) summer

Instrument 4

Weather Exam style questions



