ADWARMING

Climbing temperatures.
Melting glaciers. Rising seas.
All over the earth we're feeling the heat.
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The Earth” s Energy Balance

» Energy to drive the atmosphere
comes from the sun

» Energy transmitted as Radiation
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What Is the Temperature of the Earth?
Provide an estimate



No Greenhouse Effect

e Solar radiation
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The Greenhouse Effect

Visible light passes through
atmosphere.

Greenhouse gases absorb and
_° re-emit infrared radiation, thereby *
* . heating the lower atmosphere.

Surface absorbs visible light and
emits thermal radiation in infrared.
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B Thus, they are more

Important in the
“Greenhouse effect”



The Natural Greenhouse Effect

e Solar radiation

Lt Long-wave
"' radiation
A

Greenhouse gases
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(d) Global average sea level change
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Components of the climate system that would be expected
to change in a warming world
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Percent of incoming radiation absorbed
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Parts per trillion (ppt)
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Temperature anomalies (*C)

(a) Natural
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(b) Anthropogenic

Temperature anomalies (“C)

|
—

1.0 |

O O
o wn
——

|

O

tn
I

-

maodel
— observations

VT

1850

|
1900
Year

|
1950

2000




Temperature anomalies (°C)

(c) All forcings
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Global Averages
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Global-average radiative forcing estimates and ranges
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The Enhanced Greenhouse Effect

Enhanced greenhouse

I effect
_“_ Double* CO, direct effect
A I +2-3° F
Double CO, plus
feedbacks
Greenhouse gases + 4-6° F +/-?277?

.1

*Double the pre-industrial level, likely to be reached by 2050
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The Enhanced Greenhouse Effect

Enhanced greenhouse

I effect
_“_ Double* CO, direct effect
A I +2-3° F
Double CO, plus
feedbacks
Greenhouse gases + 4-6° F +/-?27?7?

.1

*Double the pre-industrial level, likely to be reached by 2050
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Changes in Temperature
2040-2059 from 1961-19%0
A1b (oC)

[Joe125

[11.25-1.50
[ 1.50-1.75
B 175-200
B 200-225
Blz25-250
Bl 250-275
275200

Figure 9. Predicted changes in mean temperature for the period of 1961-1990 t0 2040-2059
(median of 20-year means computed from the 16 GCMs in Table 1).




Changes in Available Precipitation
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Figure 12. Changes in available precipitation from 2005 to 2050 in inches/yr. 2050 values are
based on an ensemble of 16 GCMs and represent conditions between 2040 and 2059.




ILLINOIS

By the end of the century
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Potential Climate Change Impacts

Climate Changes
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Who Is responsible?

What can be (or has) done?
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Spatial Distribution of Greenhouse Gas Emissions

Gg CO,-eq. per grid cell
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Data: CDIAC/GCP
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CO, flux (Gt COs/yr)

Data: CDIAC/NOAA-ESRL/GCP

Total estimated sources do
—301 not match total estimated

sinks. This imbalance reflects
_40- the gap in our understanding.
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Global Goal to Global Goal to Phase
Build resilience Out GHGs to net zero

Capacity building facility
GCF

Finance Strategy
Technology transfer
and cooperation

Transparency and Accountability
Mechanism for Facilitating and Promoting Implementation




Probability Density

Global Mean Temperature Change by 2100
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