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Weather and climate




The difference between
‘weather’ and ‘climate’?

 Weather is the state of the atmosphere at a

particular place and time E E ﬁ
e Climate is the average weather condition of a

particular part of the world (often over many
decades)z =5 = -~
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—~—~8 Up and down

Cool air (holds less water)

Warm air (holds more water)




~—~8 Up and down

Cool air (holds less water)

A Water
condenses

W\ out as

cloud/rain

Warm air (holds more water)




Up and down

% ©

Low pressure High Pressure




Climate zones

Climate - the average weather conditions of a
particular part of the world

Polar jet stream
/ cold air to north, warm air to south
‘ Cold and dry

tropical cell

,*‘
—

Changeable —
often wet

________________________________________________________ Hot and dry

showers &

derstorms
—
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Polar jet stream

 Fast flowing, narrow, meandering air current
high up, just below tropopause (usually around
30,000ft/~9,000m/~300mb) with variable speed,
BUT not continuous

» 80 knots plus, occasionally over 200 knots

* Most intense in late autumn, winter and early
spring across UK

Subtropical jet

‘u

PolarJet _ .
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Polar jet stream

Always moving and changing shape/speed — like
a waving ribbon

Meanders (:Ros:Sby Waves) Hﬁof p"OIar jet strea{m
developing (a), (b); then finally detaching a "drop"
of cold air (c)
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Polar jet stream
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e Instrumental in development of low and high
pressure areas in high latitudes

e lterative loop — jet stream forms low pressure —>
which In turn affects size, shape and speed of jet
stream overhead -> forms new pressure pattern etc




Alrmasses




Airmasses need to sit quietly for
a long time over a large area to
develop...under high pressure

Airmasses are characterised by temperature and
moisture content

Cold areas lead to airmasses
Warm areas lead to warm airmasses
Over oceans leads to airmasses

Development over land lead to alrmasses

What about our area (mid-latitudes)?

Not suitable, too much movement ie
low pressure areas

www.metoffice.gov.uk




~_~% Four types of source region

« Warm and moist - Tropical 0ceangmme

e Known as Tropical maritime -~

« Warm and dry - Desert regions ..

* Known as Tropical Continental

 Cold and moist — Arctic/Atlantic
ocean :

B e —
e Known as Polar Maritime il
[ .

)
[

B
* Cold and dry - Canada and Siberia &

« Known as Polar Continental

www.metoffice.gov.uk




Source regions
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’d . . .
~— British Isles Airmasses

Arctic
Maritime

Polar
Maritime

Returningﬁ L
Polar Continenta

Maritime

Tropical Tropical
Maritime Continents
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Clouds




« What are they made of and what can they tell us
about the weather?

e 10 basic types — split into 3 categories

o Categories are high, medium and low

HIGH CLOUDS
Cirrostratus

Cirrocumulus
{Mackerel sky) Cirrus

Halo around sun
7000 m 23,000 ft

Altostratus

Altocumulus
(Sun dimly visible)

MIDDLE CLOUDS Cumulonimbus
— 2000m 6,500 ft
Nimbostratus
CLOUDS WITH
LD VERTICAL DEVELOPMENT

VR AL i

it \\ Stratus Stratocumulus Cumulus

www.metoffice.gov.uk Steady precipitation Showery precipitation
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Low Clouds - Cumulonimbus

* Very high and large heaped cloud — water at bottom and
ice at top

» Characteristic anvil shape to the top

» Most dangerous cloud for anyone who works or is active
outdoors

» Source of heavy showers, thunderstorms, tornadoes/
waterspouts, hail, squall lines and very gusty winds




Clouds and low pressure systems




Difference between high and low
pressure areas
* Air descending down through the atmosphere

usually results in dry, settled conditions over the
Earth’s surface

 Air rising upwards through the atmosphere
leads to disturbed weather, bringing rain

1 2

www.metoffice.gov.uk




> . :
=~~W Which way is the low pressure
et and its fronts moving?

LOW

Cold polar Cool polar air

ailr

Warm
tropical air




.-"F‘H--
=~~l And the clouds around the low
pressure and with its fronts?

Front
0 100 200 300 400 500 7
/ L ’ ) 600 00 SEII_J QCI'O ‘lﬂ?ﬁ 1100 1200

www.metoffice.gov.uk TVPFCQI' Scafe = NEUﬁCﬂi M”E’S




What clouds and weather on a
low pressure area?

Poor/

Excellent Improves Pgor Fair Poor Good w
L NG

Altostratus

.. _Nimbostratus

Cumulus /A /{;, 23

Stratus

Y )
Cleari Heavy Clear to mostly Steadv Liaht Precipitati
earing Shwrs cloudy possible - . Rain AR
with Showers later Tstorms drizzle/shwrs
F o e

Blustery wind

veers behind cold
frontand gusty in ~ Custy and Veers after warm front  Increasing and

possible squall and generally steadies backing ahead of
gﬂgﬁé?:nd line/s on cold front g Y warm fgom

Wam

><

Wind

www.metoffice.gov.uk




“Ring around the
moon ... rain soon”

“Mackerel
skies and
mares’ tails
make tall
ships carry
low sails”




Latest Last 24 hours - Last 24 hours -
Text Graphical

= Change Location ... v
il Mount Batten - Last 24 hours g
Thu & Feb Fri 7 Feb Download past 24 hours ohservations
Wind speed & Wave
direction Visibility Pressure Air Temp. Sea Temp. DewPL Temp. Wave Height  Period
Time Weather (knots) (n.miles) Hurnidity (%) (hPa) (=) ] (o) (metres)  [seconds)
1100 UTC -:I— v 12 6o 993 B E] NfA N/A
1200 UTC -K;LI' 12 i) 998 n NfA N/A
=)
1300 UTC (ﬁ‘ 16 66 997 u @ N/A N/A
=)
1400 UTC @ 3 80 397 B N/A N/A
ey
1500 UTC (ﬂ) @ 14 82 996 . N/A N/A
Fay
1600 UTC (ﬁ) 8 85 994 n . N/A N/A
Pt
1700 UTC @ 9 81 993 B N/A N/A
2
1800 UTC @) @ 7 85 992 . N/A N/A
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Cold front passing

overhead

www.metoffice.gov.uk
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Post cold front...

i,
|71l shoeburyness - Last 24 hours

Thu 20 Feb

Time

0000 UTC

0100 UTC

0200 UTC

0200 UTC

0400 UTC

0500 UTC

0600 UTC

0700 UTC

0800 UTC

0900 UTC

1000 UTC

Fri 21 Feb
Wind speed &
direction
Wezther [knots)
&> ©)
a
() O

Visibility

{n.milas]

11

iz

15

22

io

22

22

22

15

19

Humidity {%%)

83

81

83

85

84

85

84

84

20

78

ric)

Pressure {(hPa)

io01

1001

1001

i001

io00z2

1002

1002

1002

1004

1004

1005

Air Temp.

=
2

L)

Change Location ...

Sea Temp.
(°C)

[=]

(=

Download past 24 hours observations

Cevwr PR, Temp.
{=c)

@ ® @ @ 0 @ @ 8 @

Wawve Height

{metres)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Wave

Pericd

{seconds]

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A




One last thing...Occluded fronts

Occlusion = hidden




metofice  LIfe cycle of a weather system




Analysis and forecast interpretation
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2
—~ SATURDAY

Met Office

"'" Forecast chart (T+60)

‘alid 1200 UTC Sat 21 JAMN 2017
Met Qffice
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Winds and weather




Which way do the winds blow?

?‘-f_t-.IEHTHEFI:H HEMIEF‘HEF-Ij‘__-
,fj’ i -% /-}’ i -;\'\—'l-
Kf{ L {} ‘\\ {Hg \ 1.
A M | < I\"-,__, \/
A T A




—~—~—~8 \Winds around low pressure

« Buys-Ballot law — when you are standing with your back to
the wind the area of low pressure is on your left (in the
Northern Hemisphere)

* Around a low pressure area winds go in an anti-clockwise
direction (in the Northern Hemisphere)

| NH High | | | NHLow |

sy

| SH High I [ Northern |—I|E-I'I'Ii5|}|IE-I'E' | |
T

* Opposite around an area of high pressure!

www.metoffice.gov.uk




—~—~8 \\/ind speed

N

F o L ~
Wind speed - closer the isobars the stronger the wind

—_—

www.metoffice.gov.uk




Barometric pressure and winds




Beaufort Scale and its meaning

Force 4 seen as limit of safety for many
salling boats and motor boats

Force 6 known as the ‘yachtsman’s gale’

Force 8 usually when the wind starts to
become a hazard for commercial

shipping

Foree 0: Wing Speed fess than 1 knot o e g s e
Sea: Sea fike a mirror Wave height .1m [.25fe]: Ripples with Seat Wave heigh 151 f): Smail Sea e et (23 8 Lavge:
appearance of scales, no foam crests avelits; crote BF oty war crests begin o break,
Ry aryce o Bk scattered whitecaps.

» 2E
viw
Wind Speed 1721 knots Force & Wind Speed 22-27 knots
helght 2.2.5m (68 1i; Modrate Saat Wiave heignt 3m (9,5-13 fi; Larger
Waves torming, wniecapt
eryiere; more tpeoy.

becoming longer, numerous
whitecaps

BEAUFORT FORCE 4
WIND SPEED. 11-16 KNOTS

a3 orce 0 o ced 46-55 knots
SEA: WAVE HEIGHT 1-1.5M (3.5-5FT), SMALL WAVES e e £ e e e e ey
BECOMING LONGER, FAIRLY FREQUENT WHITE HORSES B e e e S S e

is blown in very. 3
in weil marked streaks ing it heavy and shockilke, visibiiity
is reduced

www.metoffice.gov.uk
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Changes in barometric pressure

Fall or rise i

8mb in 3 hours almost certainly a Force 8 will
follow

5mb in 3 hours almost certainly a Force 6 will

follow If Force 3 or less when
you see this — you have about
4 to 8 hours notice

Not the time to be caught on a ‘lee’ shore —e.g. a
southerly on the south coast!

1 or few mb erratic indicative of squall lines,
sudden change strong gusts or
lulls with dark thunderclouds
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~—~8 Wind - Channelling

Gaps in barrier strengthen wind flow
e.g. Strait of Dover, Forth Road Bridge

www.metoffice.gov.uk
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Coastal winds — Sea and
land breezes

e Usually late spring, summer or early autumn
« Usually under high(ish) pressure
« Usually need bright/sunny spells to warm up land

e Land temperature at least 3 or 4 degrees Celsius
higher than coastal sea temperature

e Stronger sea breeze when wind blowing off land
In first place —

i

: - e
« Land breeze at night .~ =-.- ST

parsag




=

Sea breezes - A simple view
Met Office

Strongest when gradient wind blowing off land towards

Sea |

Land warms up Air over
guicker than the sea — sea IS
alr above land cooler —

expands and rises and sinks

Circulation

develops

—
N

\ Land . Sea

www.metoffice.gov.uk




Sea breeze effects

Coasts are usually sunnier than inland!

=

Inland

NVest coast of Scotland

www.metoffice.gov.uk
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=~—l Coasts - Sea breezes

Coastline affects sea breeze

LAND WATER
A,
Concave Coastline / A
Enhanced
divergence |IL oY
et
e At
Convex Coastline
Enhanced convergence
/f
e
Enhanced S
divergence a\ A

\ -

www.metoffice.gov.uk




=~ Coasts - Land breezes

Usually not as strong as sea breezes

LAND AND SEA BREEZES
o i o , 4 ‘
,f '

e X

Moving Towards Land Warm Air Rises

. Cool Breeze
Warm Air Rises Moving Towards Sea

Wwarm Sea Surface

wWarm Land Surface




"" =l Paralympics Sea breeze EXPECTED
Synoptic Situation 5/6 September
2012

www.metoffice.gov.uk
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1300 Thursday

Winds forecast loop (knots)

—~_~~M Model products

Met Office

www.metoffice.gov.uk




""" Olympics 11 August 2012
Sea Breeze UNLIKELY




=~~~8 Model products
Winds forecast loop (knots)

1400 Saturday
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| ocal winds

Effects of hills, cliffs, islands and channels

 Wind bends/shadows

e Focusing of breeze

e Certain set ups can promote/reduce wind
bends

www.metoffice.gov.uk




Stal winds

ocal effects — wind bends

e Instability and strong winds will
reduce wind bends, especially ahead
of warm front and behind cold front in
polar air

ows over hills (or buildings)

Gusty
conditions

\/

www.metoffice.gov.uk




~_~8 Coastal winds
Local effects

www.metoffice.gov.uk




Coastal winds
Local effects — wind bends

Igh stability and lighter winds will promote
iInd bends — especially in warm sectors

flows around hills rather than over

www.metoffice.gov.uk




Local effects — wind bends

* More stable conditions, wind might be focuse
. by funneling between hills, especially in war

\

' Secto

www.metoffice.gov.uk




=~~~ Model products
“wdlll \inds forecast loop (knots)

1100 Wednesday




Model products
Winds forecast loop (knots)

=

1130 Wednesday




=~~~ Model products
“wdlll \inds forecast loop (knots)

1200 Wednesday
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" ~8 Model products
“wdlll \inds forecast loop (knots)

1230 Wednesday

www.metoffice.gov.uk




=~~~ Model products
“wdlll \inds forecast loop (knots)

1300 Wednesday
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" ~8 Model products
“wdlll \inds forecast loop (knots)

1330 Wednesday

www.metoffice.gov.uk




=~~~ Model products
“wdlll \inds forecast loop (knots)

1400 Wednesday

www.metoffice.gov.uk




=~~~ Model products
“wdlll \inds forecast loop (knots)

1430 Wednesday

www.metoffice.gov.uk




=~~~ Model products
“wdlll \inds forecast loop (knots)

1500 Wednesday




=~~~ Model products
“wdlll \inds forecast loop (knots)

1530 Wednesday

www.metoffice.gov.uk




=~~~ Model products
“wdlll \inds forecast loop (knots)

1600 Wednesday

www.metoffice.gov.uk




=~~~ Model products
“wdll \\inds forecast loop (knots)

1630 Wednesday




~~~=8 Model products
wdlll \Vinds forecast loop (knots)

1700 Wednesday
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Coastal winds
Other considerations

\E\\\ N\
NN




= |
—~—~8 Coastal winds

Other considerations

i
P
xafttn




I 4

Divergence/lighter winds

Sea wind

E— E—




— —

Area of convergence/stronger winds
— —

Sea wind
— ——




Coastal winds
Other considerations

e Tides

o Effects of other boats

e Local effects around south coast

www.metoffice.gov.uk
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Winds around clouds

« Considering convective clouds only

 Natural variability in wind direction and speed
around clouds

« Can be exploited for lifts/headers and change
of wind speed




2 |
~—~—~8 \Winds around clouds

Non-showering Clouds
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=~—~8l \\/inds around clouds

Non-showering Clouds




2 |
~—~—~8 \Winds around clouds

Showering Clouds
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Met Office

Thank you

Any questions?

www.metoffice.gov.uk




