Weather Lab Review



How does solar energy reach Earth?

Penetrates Earth's
Y N [ Y ] N
Atmosphere?
Radiation Type Radio Microwave Infrared Visible Ultraviolet  X-ray Gamma ray

Wavelength (m) 0.5x10°° 1078 10710 10

Approximate Scale
of Wavelength

Buildings Humans  Butterflies Needle Point Protozoans Molecules Atoms  Atomic Nuclei

Frequency (Hz)

104 108 1012 10'° 1016 10'8 109

Temperature of
objects at which
this radiation is the
most intense
wavelength emitted

)

1K 100 K 10,000 K 10,000,000 K
—272°C -173 °C 9,727 °C ~10,000,000 °C



iES and Space Administration

eath's energy buaget

The Earth’s energy budget describes the
various kinds and amounts of energy that
enter and leave the Earth system. It includes

reflected by both radiative components (light and heat),
clouds & reflected by  total outgoing that can be measured by CERES, and other
i ) atmosphere surface infrared radiation components like conduction, convection,
incoming 77.0 22.9 239.9 and evaporation which also transport heat
solar radiation > from Earth’s surface. On average, and over

340.4 the long term, there is a balance at the top
of the atmosphere. The amount of energy
coming in (from the sun) is the same as the
amount going out (from reflection of sunlight

and from emission of infrared radiation).

total reflected e—— atmospheric

solar radiation S window
99.9 emitted by ——e 40.1 latent heat
atmosphere (change of state)
\ 169.9
\ elmit(tjed by
absorbed by absorbed by S0 thermals
atmosphere atmosphere 28.9 (conduction/
i 358.2 greenhouse gases  convectlion)

o

¥ absorbed by emitted by back
surface surface radiation
163.3 398.2 340.3

net absorbed
0.6

evapotranspiration

All values are fluxes in Wnr2
and are average values based on ten years of data

Loeb et al., J. Clim. 2009
Trenberth et al., BAMS, 2009

www.nasa.gov NP-2010-05-265-LaRC



Key Weather Principles

1. Energy reaches Earth as solar radiation



Because the earth is round, sunlight near the
poles is spread out over a large area creating
cold air temperatures

As you move farther from the equator, sunlight
becomes more spread out and weaker creating

slightly cooler air temperatures

Locations near the Earth's equator
recieve direct high angle sunight
creating warm air temperatures

As you move farther from the equator, sunlight
becomes more spread out and weaker creating
slightly cooler air temperatures

Because the earth is round, sunlight near the
poles is spread out over a large area creating
cold air temperatures




Key Weather Principles

1. Energy reaches Earth as solar radiation
2. The Earth experiences differential heating



Why did this happen?
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Key Weather Principles

1. Energy reaches Earth as solar radiation

2. The Earth experiences differential heating
3. Cold air is denser than warm air

4. Warm air holds more moisture than cold air



Why did this happen?

* With your group, draw a diagram


https://www.youtube.com/watch?v=E_hci9vrvfw

Air Masses

* How does air move? From high-density areas to low-density areas or
vice-versa?

North American Air Mass Source Regions

Tropical
mT

Tropical




Fronts: When Air Masses Collide

Altitude (km)

0
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 Why do clouds form? What ingredients are needed for cloud formation?
* What kind of cloud is this?



Anvil top
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Fronts: When Air Masses Collide

Altitude (km)




26,000 ft

0 ft
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Latent Heat

Solid Water Liquid Water Water Vapor
| Freezing d Condensation
U G d -
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Heat Energy Absorbed



https://www.youtube.com/watch?v=SEnVe0fGTbQ
http://usatoday30.usatoday.com/weather/wlatent.htm
http://usatoday30.usatoday.com/weather/wlatent.htm

Key Weather Principles

Energy reaches Earth as solar radiation

The Earth experiences differential heating
Cold air is denser than warm air

Warm air holds more moisture than cold air

Changes of state (evaporation, condensation, etc.) involve the
absorption or release of latent heat, which fuels severe weather

events
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