Topic#9
THE EARTH’S GLOBAL
ENERGY BALANCE
(cont.)
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Whatever
is left
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If some energy is “left over,” it can
be used to DRIVE WEATHER &
CLIMATE through HEAT TRANSFER
processes or it can STORED by the
Earth (in the ground or ocean).
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FINAL PART OF TOPIC # 9:

The RIGHT side of the
ENERGY BALANCE
EQUATION. ..




Left side of equation

= H+ LE + G

Right side of equatio

R net = “net” left over energy can be used to
DRIVE WEATHER & CLIMATE through HEAT
TRANSFER processes or it can STORED by

the Earth (in the ground or ocean).

R NeT H+ LE + G
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Review of: THERMODYNAMICS &
HEAT TRANSFER

Radiation: [+] .\». 9.3

Also:
Conduction

Convection
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CONVECTION

Mass of warm air or liquid heats,
expands, rises

CONDUCTION
Jiggling molecule = jiggling molecule
transfer of heat
(kinetic energy at molecular scale)
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HEAT TRANSFER & STORAGE
DURING PHASE CHANGES: LE & H

LE = LATENT (hidden) ENERGY
(LE stored)

ENERGY 1S ABSORBED WHEN CHANGE OF STATE
IS IN THIS DIRECTION

ENERGY 15 RELEASED WHEN CHANGE OF STATE
IS IN THIS DIRECTION

< ———
(LE released, hence it can be sensed as H)

H=SENSED (via thermometer) ENERGY
p 53




Link to the Left Side of Equation:

Radiation = the transfer of energy by electromagnetic
radiation.

It doesn’t need MATTER to transfer energy!
(sun =» earth, earth =» atmosphere, atmosphere
=>earth, earth = space)



Link to the Right Side of Equation:

H + LE + G

Conduction & convection

plus energy stored & released
during phase changes (latent
energy => sensible heat, etc.)




WHAT IS G?77?7?

G = GROUND STORAGE

ENERGY CONDUCTED into soil or
CONVECTED & CONDUCTED into
water (e.g. ocean) and temporarily
STORED THERE

Tends to “zero out” over an annual cycle

or several years 0 53
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of the budget
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ENERGY BALANCE ANIMATION:

Greenhouse
effect

Convective (turbulent) transfer
Direct heat loss to space

Latent heat transfer (evaporation)

Because climate is changing, the “units” in the above animation
have changed slightly and differ from p 52
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http://mesoscale.agron.iastate.edu/agron206/animations/10_AtmoEbal.html
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_\> /{_ radiation in LE form be
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What if humans put
in canals (CAP),
lakes, & artificial
water bodies in a
desert?
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Compared to natural desert with no CAP
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1 = HIGHER with CAP canals
2 =LOWER with CAP canals ©
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How does DEFORESTATION change the
local energy balance???

More => cooler More => warmer
temperatures? temperatures?




THINK-PAIR-SHARE ACTIVITY
(IN YOUR GROUPS)

Applying the Energy Balance Terms

Your task is to decide which component or components
working together are most directly related to or
responsible for the observed phenomenon.

#1 - #12 : Leftside of equation

#13 - #15: Right side of equation

H+ LE + G p 54



1. blue skies

2. Sunglasses
while skiing

3. Bright even
though cloudy . =



http://images.google.com/imgres?imgurl=http://photos.soboring.org/images/sky/blue-skies.jpg&imgrefurl=http://photos.soboring.org/f/a/photo/viewpic/5/596/1/&h=1024&w=1536&sz=574&tbnid=Jj4JHba9UnQJ:&tbnh=100&tbnw=150&hl=en&start=1&prev=/images%3Fq%3Dblue%2Bskies%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG

4. More intense solar radiation
(tan /skin damage, etc.)
at noon vs. dawn or dusk

Sun M J /
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overhead /"/, —~\ DAWN or )
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5. The Greenhouse Effect =



To illustrate the GREENHOUSE EFFECT:
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S _
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-
------
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Greﬂenhouse effect

B is better-tnan the others . .. But only the
circled part/represents the GH Effect!! ...



6. Red sunsets

SRET
........

7. Infrared cameras /
“night vision”

8. “Tennis whites”
tradition


http://images.google.com/imgres?imgurl=http://www.danielleodette.com/images/california/sunset%2520two%2520red.JPG&imgrefurl=http://www.danielleodette.com/california.htm&h=600&w=900&sz=45&tbnid=EBcyGlcBxIoJ:&tbnh=96&tbnw=145&hl=en&start=9&prev=/images%3Fq%3Dred%2Bsunset%26svnum%3D10%26hl%3Den%26lr%3D
http://images.google.com/imgres?imgurl=http://www.links2love.com/love/romance/pictures/red_sunset2.jpg&imgrefurl=http://www.links2love.com/poetry_84.htm&h=241&w=322&sz=8&tbnid=1-gLlZKKK0EJ:&tbnh=85&tbnw=114&hl=en&start=7&prev=/images%3Fq%3Dred%2Bsunset%26svnum%3D10%26hl%3Den%26lr%3D
http://images.google.com/imgres?imgurl=http://www.basehead.org/files/shots/1-Red_Sunset.jpg&imgrefurl=http://www.basehead.org/&h=225&w=300&sz=27&tbnid=lXHF04pmSnMJ:&tbnh=83&tbnw=111&hl=en&start=11&prev=/images%3Fq%3Dred%2Bsunset%26svnum%3D10%26hl%3Den%26lr%3D
http://images.google.com/imgres?imgurl=http://www.deerhurstresort.com/files/Tennis%2520Deerhurst%2520Resort.jpg&imgrefurl=http://www.deerhurstresort.com/photos.jsp&h=480&w=322&sz=64&tbnid=OjGFnBNr1SoJ:&tbnh=126&tbnw=84&hl=en&start=17&prev=/images%3Fq%3Dtennis%26svnum%3D10%26hl%3Den%26lr%3D
http://images.google.com/imgres?imgurl=http://www.costumesociety.ca/journal/images/Tennis%2520Cover%2520small.jpg&imgrefurl=http://www.costumesociety.ca/journal/34-1.htm&h=1199&w=754&sz=363&tbnid=nh9FWCh29HgJ:&tbnh=150&tbnw=94&hl=en&start=76&prev=/images%3Fq%3Dtennis%26start%3D60%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN

9. Shadow on
sunny day

10. Rainbow

11. Black streaks

12. Parking on
blacktop


http://images.google.com/imgres?imgurl=http://las.new-england.net.au/images/20050121-001-shadow-2.jpg&imgrefurl=http://las.new-england.net.au/2005/01/&h=525&w=700&sz=144&tbnid=pjXVqDg-XQcJ:&tbnh=103&tbnw=138&hl=en&start=17&prev=/images%3Fq%3Dshadow%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.livefromsiliconvalley.com/today/2000/shop1124.JPG&imgrefurl=http://www.livefromsiliconvalley.com/today/2000/wk26no2000.html&h=480&w=640&sz=65&tbnid=j2JW__ofpToJ:&tbnh=101&tbnw=135&hl=en&start=56&prev=/images%3Fq%3Dblack%2Bparking%2Blot%26start%3D40%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN
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http://images.google.com/imgres?imgurl=http://www.tucsonheatingandcooling.com/images/evaporative_swamp_cooler.jpg&imgrefurl=http://www.tucsonheatingandcooling.com/evaporative_cooler.htm&h=228&w=200&sz=10&tbnid=8xr5ypriAIoJ:&tbnh=103&tbnw=90&hl=en&start=5&prev=/images%3Fq%3Dswamp%2Bcooler%26svnum%3D10%26hl%3Den%26lr%3D
http://images.google.com/imgres?imgurl=http://www.savvyhomeadvice.com/glossary/images/oldswamp.jpg&imgrefurl=http://www.savvyhomeadvice.com/glossary/hv3.htm&h=146&w=171&sz=12&tbnid=hFPbCxK8c4EJ:&tbnh=80&tbnw=94&hl=en&start=17&prev=/images%3Fq%3Dswamp%2Bcooler%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN

See you on MONDAY

Don’t forget RQ-5!
Due 30 Minutes
before class!



