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Before we get started, shoul
storms? How can we Dbe having
temperatures are increasing?

19117 Niagara Falls

Answeri A few major winter s
storms, even though they see |
veryunusualtousl on 6 t K&
really telluswh at Ear
climate is doing. They could L
be a sign that global climate is|S g
cooling, but they could justas |77
easily be a sign of warming
We have to look at these
events in context of what is
going on everywherge and we

canot Just | ooc

I even a single decade. “”‘ " n‘

rwad ef thin 52 never wen The (els befor Nishaon e wonds COLD aned HOW LOWG ® wn #ral cold!!




Global average surface temperatures are curref@nigher than
they were in 1910

(a) Global average temperature
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(b) Global average sea level

Note that 19051915
(c) Northern Hemisphere snow cover was the COIdeSt decaJ
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Is it better to say that climate today is warmer than the past, or
that the climate in the past was colder than today?

In other words, what is normal?

We canot rely on t e mpz200\yedrswor e
so. We need proxigsphysical, chemical, and biological changes
that respond to temperature in the environment.
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Reconstructed Temperature ‘
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How do scientists explain recent warming?

The best place to go is the 2007 IPCC Repa e
(Intergovernmental Panel on Climate
Change). IPCC is an international group
scientists that have been charged with
assessing the scientific literature relating to
climate change. There were three Working Rsa
Groups in 2007: NE

Radiative Forcing

Radiative Forcing (W m”

|. The Physical Science Basis
Il. Impacts, Adaptation, and Vulnerability
lll. Mitigation of Climate Change

The least controversial part of the report was _—
. It is far more difficult to predict assess the gl =euri . . J
Impacts and to predict the future (Il and IlI)
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Note that | PCC pr efradiatevef toad co
What does this mean?

Climate is complex!!

The earth is heated by the sun, which has an output that varies
with time. In addition, 30% of the incident sunlight is reflected
back t o alhedwc,e ofrt hreefil ect i vi ty

The earth o0cool so6 by radiat.i
an at mosphere, Eart hos gi20 a
and the earth would be completely covered with ice.

The at mosphere acts to
It from escaping to spa
or the nNnGreenhouse Effe
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The Simplified View
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NOTETl n Earthos Cli mate Syster

The sun is critical for providing the input to the Earth system (al
other energy sources are minuscule in comparison)

Clouds, ice, and deserts are responsible for reflecting 30% of tr
Incident solar energy back to space. With more reflection, the
Earth would absorb less sunlight and climate would cool. With
less reflection, the climate will warm. There are important
feedbacks alfedof gedbbh&ofii thbat
changes in climate that are due to small changes in solar input
(for example, due to orbital variations), and that cause the
temperature to vary enough to cause ice ages or warm
anterglacial® ( such as our current



Gaseghataretransparento visible light, but cantrapinfraredradiation,arevery
effectiveat warmingE a r tsurféce We call themi g r e e maseswGHES

can be viewed as a layer that warms up by absorbingheat from the
surfaceandradiatessomeof that heatbackto the surface Think of this
layerasaninfraredd s p laeat@0The heatthatcomesfrom this layeris
REAL, andcanbereadilyfelt.

Sunlight passes through the atmosphere and
wamms the Earth's surface. This heat

Think about how is radiated back toward space.

warm you feel in a
sleeping bag on a
cold night in the
desert (the layer o
goose down is
warmed by your body
heat and then heat is
radiated back to your
body).

Most of the outgoing heat is absorbed by
greenhouse gas molecules and re-emitted in
all directions, warming the surface of the Earth
and the lower atmosphere.
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NOTET Contrary to some reports (even by reputable scientists!)
greenhouse gases (GHGs) DO NOT heat the earth by reducing
amount of energy that Earth radiates to space! In fact, if that wel
to occur, the Earth would get very warm very fast! What GHGS ¢
IS shift the altitude at which thermal radiation can escape to spa
The surface becomes warmer, because it has an extra heat sou
and this heat is propagated upward. Eventually, the atmosphere
wi | | radi ate back to space wi
It had without an atmosphere. That radiation is now coming fromr

higher up in the atmosphere.



The atmosphere and oceans are like fluids in your body. By
circulating, they act to move heat and nutrients from one part of

Earth system to another.

It is the average of weather and
precipitation that represents the
climate. As climate changes, some
places get warmer, some colder.
Some get wetter, some more dry.

It Is the movement of
heat (and water) around
the earth that is the basis
of weather.



