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MID-LATITUDE CYCLONES

Cold and warm fronts

I ? H Characteristics

Stage







What are warm and cold fronts?

COLD FRONT WARM FRONT

cold air
cold air

Cold air behind cold front arm air behind warfrt




omoMidzlatitude cyclones: Characteristics




MIDLATTITUDE CYCLONE: DEVELOPMENT
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« Temp: sudden decrease « Temp reaches maximum |+ Temp: sudden rise
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 Wind changes to SW * Wind direction: N-NW « Wind direction: NE

* Thick cloud cover « Cloud cover decreases « Cloud cover increases
» Heavy rainfall « Rainfall stops * Rainfall: steady
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Describe the weather changes associated
with the passing of a warm/cold front.

COLD FRONT
Temp drops

Air pressure
Increases

Wind changes
from NW to SW
Cloud cover
Increases.
Heavy rainfall

WARM FRONT
Temp rises to max
Air pressure drops
to minimum.

Wind changes
from NE to N/NW
Cloud cover
decreases.
Rainfall stops
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Tropical cyciones
" 1 ‘ Favourable conditions
rz l Characteristics

|| 3 Location

' 4j Weather patterns
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pautoacefifivererdontropical cyclones form?
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TROPICAL CYCLONES
matia CHARACTERISTICS
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Tropical Cyclones: Weather patterns

Weather graph of Tropical Cyclone

Air pressure
Temperature

Wind speed
Rain fall
BEFORE EYE (SH) IN EYE AFTER EYE (SH)
* Wind direction: South  No wind « Wind direction: North
 Wind: Hurricane « No rain « Wind: storm to hurricane
» Air pressure decreases |+ No clouds « Air pressure increases
» Very heavy rainfall  Lowest air pressure « Heavy rainfall

« Temp increases Starts to dissipate
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TROPICALCYCLONE - MANAGEMENT
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LAropical.Gyelones; Synoptic weather maps
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SUBTROPICAL ANTICYCLONES
AND ASSOCIATED WEATHER

|. Factors influencing climate of SA

f I Line Thunderstorms




FAGTQRS (IHALINELYENGE THE e
CLIMATE OF SOUTH AFRICA

Kalahari

2. SUBTROPICAL ANTICYCLONES l
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LINE THUNDERSTORMS
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Dawiloaded from Stanmorephysic\er NTE R

Descending air of Kalahari HP
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SUMMER

‘ Descending air of Kalahari HP ‘
INVERSION LAYER ABOVE ESCARPMENT

Warm, moist air
can reach
plateau

Plateau \

Warm
(summer)
Rising
Hot air

Indian
Ocean
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SOUTH AFRICAN BERGWIND

Subsiding air WINTER

Escarpment

Surface >
winds

@ Subsides
warmer

Plateau




Valley Climates

H Effect of the slope (aspect)
fz I Inversions




VALLEY CLIMATES ASPECT (SH)




increasing altitude

Downloaded from S$tanmorephnysics.com

INVERSIONS

Cold air
sinks to
the valley
bottom
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Katabatic winds and Inversions

NIGHT

Sinking cooler air traps warmer air
i ]
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Frost pocket

Inversion: Temperature
Increases with altitude



URBANCLIMATES

|| 1 | Reasons for differences

] Causes of heat islands

I_ Pollution domes
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CAUSES OF URBAN HEAT ISLANDS

Downloaded from Stanmorephysics.com

Central heating from
shops and offices in the
CBD can warm the

air in the streets

Rivers can provide
cool areas as heat is
absorbed and used
in evaporation

Cool air comes
in from sea

Industry and offices
release large quantities
of heat, especially if buildings
are poorly insulated

Concentrations of people

in cities add to heat.
Steaming pedestrians

Warm air from the CBD
can rise leading to
convection thunderstorms
and the release of latent
heat

Gutters and drains

remove rain quickly
so less heat is used
to evaporate water

Large park with grass,
trees and bushes, use
up heat (evaporation)

Traffic pollution creates

a dust zone. Adds heat

as well as CO, , SO,
and diesel particulates

Dark brick buildings,
concrete and tarmac
store heat, which is
released at nights

High-rise buildings
reduce wind speed

at the surface — warm
_ air can build up

-
+ Rural
.

“ Urban fringe

Via Afrika

Suburbs increase urban
sprawl, but low density
land use, so more
limited impact



EFFECTS OF URBAN HEAT ISLANDS

°C
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Rural Suburban City Park Suburban Farms
Human discomfort ‘Increase in air pollution
*Heat stroke-deaths sIncrease in greenhouse gasses
‘Reduced visibility (smog) *Respiratory discomfort. Asthma
sIncreased energy use sIncreased precipitation

*Air conditioners Reduced insolation (pollution)



Syhnoptic' Weather maps

I- Station Models
f Il Features on SA weather maps




WEATHER STATION MODEL
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FEATURES ON A SOUTH AFRICAN
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)HOW TO INTERPRET A SATELLITE IMAGE
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LOW PRESSURE CELL CLEAR SKIES
Pivot point of cold front Black/grey area

SOLID CLOUD COVER COLD FRONT
Grey/white area Curved band of clouds

Via Afrika




