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Cycles of air temperature

Temperature (F)

~ Air rises and falls
nearly every day.

Solar Insolation (Yellow)
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~ The of this daily
cycle is the of the Earth
turning locations towards and away
from the Sun.







~ As the Sun rises, the
intensity of incoming
radiation increases to a
peak when the Sun is at its
highest point (noon) and
then decreases until sunset.
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Daily temperature

Temperature

~ |In contrast, the Earth emits
: longwayve radiation

: | continuously with a

\ comngisnetoy maximum late in the
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e at sunrise.
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Daily temperature

~ There is a lag between the
maximum solar heating
(noon) and the

Temperature

Incoming solar energy

PR S (mid-afternoon), which
' |
i et occurs when the Earth’s
e \ outgoing radiation
incoming solar

radiation.

O
+—
©
-
>
(@)
——
)
c
L

8 10Noon 2 4 6 8 10 12
Time T




~ There is a lag between the
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~ The magnitude of the daily (diurnal)
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Temperature (F)

~ Sun angle is most
important, but it’s not the
only factor...
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Temperature (F)

~ Sun angle is most
important, but it’s not the
only factor...
clouds and wind direction
are also key!
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Temperature (F) Wind Direction
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Temperature (F) Wind Direction

Solar Insolation (Yellow)

Direction (Colored By Speed)
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Wind direction and advection are important!




Meteogram for Boise City
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~ Clouds and humidity flatten the temperature range because
they block solar radiation and reduce heating, but trap
outgoing radiation at night keeping the temperature warmer.
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~ Surface material, and how much radiation it absorbs and
reflects, is also important in determining the diurnal range.
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Average Diurnal Variation of Temperature in July
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Diurnal variation (°F)
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~ Five factors exert an influence
on temperature:



Controls of air temperature iy

~ Five factors exert an influence //flfé'"’iﬂw‘.?\\\\
4 / i-;ih$\ »
on temperature: l’%ﬁ.ﬁ?‘@ﬁ“{‘\

OGNy vy
- 24

I) Latitude “\\‘\g"!{,//"

Cad




Controls of air temperature

~ Five factors exert an influence
on temperature:

I) Latitude

2) Differential heating




Controls of air temperature

~ Five factors exert an influence
on temperature:

I) Latitude

Degrees Kelvin

2) Differential heating S———

3) Ocean currents j,<

Gulf Stream

Canary
. Equatorial

North Equatorial N. Equatorial
orth Equatorial Counter N ‘_\ N. Equatorial

Equatorial S. Equatorial Equatorial Counter

Counter
south Equatorial South
S Equatorial
W. Australia
Benguela

5 s adial
South Pacific South Atlantic South 18
An Antarcti

ircumpolar




Controls of air temperature

~ Five factors exert an influence
on temperature:

I) Latitude

2) Differential heating

3) Ocean currents

4) Elevation T el |




Controls of air temperature

~ Five factors exert an influence
on temperature:

I) Latitude

2) Differential heating
3) Ocean currents

4) Elevation

5) Cloud cover and albedo
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~ Since the Earth is responsible for
heating the air, we examine heating
properties of the Earth’s surfaces.
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Ocean Temperature by Depth ~ A relatively is
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Ocean Temperature by Depth ~ A relatively i
to moderate temperatures in the
Surface Layer , While the soil is heated to
but only in

a shallow region (~15 m).
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~ Land is opaque to radiation,
while water allows it to
penetrate several meters.
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~ Land is opaque to radiation,

while water allows it to
penetrate several meters.

TEMPERATURE | y TEMPERATURE
RISE ; i RISE

Putting the SAME AMOUNT OF HEAT into some materials
gives a BIGGER TEMPERATURE RISE than in other materials

~ The amount of energy
needed to the
of I gram of
water I° C (the
) is five times greater.



~ Some of the energy added to water goes into evaporation
(breaking bonds), making it unavailable for the
of the water.



of the water.

CONTINENTALITY
Temperature conditions
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warms and cools rapidly

Less evaporation Insolation
(lower latent heat)

Surface is
opaque
Land has a lower
specific heat.

Land has no mixing
between layers

MARINE
Temperature conditions
more moderate—water
warms and cools slowly

Insolation Greater evaporation
(higher latent heat)
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- _ocean currents

~ Some of the energy added to water goes into evaporation
(breaking bonds), making it unavailable for
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~ Elevation is also a factor
determining a location’s climate
because temperature, pressure,
and air density all decrease
with height.
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~ With less atmosphere
absorbing and reflecting
energy, solar radiation is
more intense during
the day at high altitudes.
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Average Diurnal Variation of Temperature in July

~ With less atmosphere
absorbing and reflecting
energy, solar radiation is
more intense during
the day at high altitudes.

Diurnal variation (°F)

45.5 351 247 14.3 3.9

~ At night, mountain locales cool to lower temperatures
because there is less water vapor to trap Earth’s longwave
radiation.
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~ Cloud cover and albedo play | ¢
a large role in .emperci res.

~ Clear days are than 25°F 35°F 45°F
cloudy ones, but the opposite e 20 e

is true at night when water
vapor helps to

igelsy
escaping into space.




~ To help examine the
distribution of temperature,
we define two terms:
and temperature
gradient.



New York Current Temperature
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Temperature (F, fill) and Radar (> 20 DBZ)
Figure created on Fri, 2020-02-07, at 01:45 PM
Station Count: 116 Stations Used

Data Valid: 2020/02/07 18:40:00 UTC
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~ To help examine the
distribution of temperature,
we define two terms:
isotherm and temperature
gradient.

Temperature (°F)

~ An isotherm (iso=equal and
therm=temperature) is a
line drawn on a weather
map that connects places
with the same temperature.




Temperature (°F)

Analysis valid 1900 UTC Fri 07 Feb 2020

~ Once isotherms are drawn
on a map, we may easily
visualize the temperature
gradient: the change in
temperature over a
distance (like the lapse
rate, but in the horizontal).




Temperature (°F)

~ [sotherms that are closely
packed together indicate
a large change in
temperature over a
distance, while widely
spaced isotherms indicate
a much more gradual
change.




