weather and climate
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Qur atmosphere formed from
gasses released by volcanoes
fhrough a process known as
outgassing.
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Most of The insolation from the
Sun iIs In the form of visible light.

This energy travels from one
place to another through a
orocess called



Heat Transfer

v Conduction
v Convection
v Radiation
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Key lerms

Conduciion Radiaiion
“CONTACT” “WAVES"

Convecion
“DENSITY”




Heat always flows from hot to cold
(source to sink)




DARK and ROUGH sufaces abosib energy
(good absorber, good radiator, bad reflecior)

LIGHT and SMOOTH sufacesreflect energy
(good reflecior, bad absoarber, bad radiaior)







Properties of Water

Energy gained during melting ............... 80 calories/gram
Energy released during freezing 80 calories/gram
Energy gained during vaporization ........ 540 calories/gram
Energy released during condensation .... 540 calories/gram
Density at 3.98°C 1.00 gram/milliliter
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Some solar Some of the infrared
radiation is refected radiation passes through
by the Earth and the atmosphere, and some
the atmosphere is absorbed and re-emitted

in all directions by
greenhouse gas molecules.

The effect of this is to warm
the Earth’s surface and the
lower atmosphere

Solar radiation ‘ \

passes through ATMOSP HERE

the clear atmosphere

Infrared radiation
is emitted from the
surface

GREENHOUSE

EFFECT






Weather Instruments




Temperature

Fahrenheit Celsius Kelvin
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The higher the

erpRAEIY e

more space there is
for water vapor.




Same absolute humidity...
but the cold air has a higher relative humidity

warm air
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How do we calculate the relative
humidity or the dewpoinit?

DRY-BULB




Dewpoint Temperatures (°C) Relative Humidity (%)

Dry-Bulb Difference Between Wet-Bulb and Dry-Bulb Temperatures (G°) Dry-Bulb Difference Between Wet-Bulb and Dry-Bulb Temperatures (C°)
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AIR PRISSURE...
?






Rising aQIr =
LOW Pressure
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When air rises...

1. it expands *

2. it cools to it's dewpoint
3. it condenses on to condensation nuclei
4. a cloud is born

LOW = LOUSY






When air sinks...

1. it compresses
2. it warms

3. humidity drops




Winds blow from -~ —




Coriolis Effect
Winds and ocean
currents curve aue T

to the rotation of 9
the Earth w




NOTE”










ISOBARS

The closer the
isobars, the higher
the wind speed
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e —— Tropopause
t//' Polar Front Jet Stream

___— Polar Front

\ | Subtropical

- Jet Streams

-

~~— Polar Front Jet Stream



Air Masses

cA continental arctic

cP continental polar

cl continental tropical

mT maritime tropical

mP marntime polar







So...Why does air rise?

1. Heat
2. Mountains
3. Fronts



seq breeze

- Land= Low Specific Heat
- Gets hot quick, cools quick
- During the day, air over land
warms, becomes less dense
and rises
- Air sinks over the sea and
rushes back to land







land breeze

- Water= High Specific Heat
- Gets hot slowly, cools slowly
- During the night, air over water
warms, becomes less dense -}
and rises
- Air sinks over the land and
rushes back to sea
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Specific Heats of Common Materials

SPECIFIC HEAT

MATERIAE (calories/gram « C°)

solid
Water { liquid

gas
Dry air
Basalt
Granite
lron

Copper
Lead




cold front

- Cumulonimbus (Cb)




cold front-

A short period of
heavy precipitation
right along the front




warm front




warm front-

A long period of
light precipitation
ahead of the front




occluded front-

When a cold front

cafches up fo a
warm front




occluded front













Prevailing Winds
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Hurricanes

Form in SbelinjAtie iewhmaesshowatels Florida













Converting air pressure...

From short to long:
~less than 500, add a 10
~-more than 500, add a 9
~add a decimal point
~add units

1986==109%.4 mD




Converting air pressure...

~drop the “9" or “10”
~drop the decimal point
~drop the units

1664.7 mb = 647




Station Model
/— Amount of cloud cover

Temperature (“’F)\v (approximately 75% covered)

Barometric pressure

Present weather\gi 196 (1019.6 mb)

Visibility (mi Barometric trend
I +19/ (@ steady 1.9-mb rise
Dewpoint (°F) the past 3 hours)
27 25 Precipitation

Wind speed L, \ (Inches past 6 hours)

- - Wind direction
whole feather = 10 knots (from the southwest)

half feather = 5 Knots
fotal = 15 knots (1 knot = 1.15 mi/hr)




CLIMATE:
The average weather conditions (temp/moisture) for

a large region over a long period of time.

» Latitude- The higher your latitude, the colder your climate.
» Altitude- The higher your altitude, the colder your climate.
» Mountain ranges- Windward- cool/wet, Leeward- warm/dry

» Oceans/Large Bodies of Water- The closer you are to water, the less severe
your climate (warmer winters and cooler summers).

» Ocean Currents- Locations near warm water currents will have warmer
climates, locations near cold water currents will have colder climates.

» Planetary Wind Belis- On-shore winds will cause wet climates, off-shore
winds will cause dry climates (monsoon winds).
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Surface Ocean Currents
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