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A Three-Parter

Part One:  Why is the planet warming?

The basic science of global warming

Part Two:  Jackson County Trends and Projections?

Trends in temperature, precipitation, soil moisture, and stream flow

Part Three:  Impact of climate trends for natural systems, forestry, and agriculture

Some critical consequences for our region
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Part One: Multiple Choice Question:

According to current climate science theory, which of the following is 
the dominant cause for the current warming of our atmosphere?

a) Incoming heat from the sun is trapped by atmospheric gases,

b) Heat radiating from the Earth outwards is trapped by atmospheric gases,

c) Heat produced by human industrial/commercial activity is trapped by 
atmospheric gases,

d) Heat escaping from the Earth’s core (geothermal) is trapped by atmospheric 
gases,

e) Natural factors beyond our control are heating the atmospheric gases.
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Global Temperatures 1880 – 2017
Baseline 1951-1980

8/10/2018 SOREEL August Institute 4

https://data.giss.nasa.gov/gistemp/graphs/
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Solar Energy Arriving Here
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http://www.fondriest.com/environmental-measurements/parameters/weather/photosynthetically-active-radiation/

HEAT

OUTSIDE ATMOSPHERE

SEA / GROUND LEVEL

VISIBLE

LIGHT

ABSORBED BY ATMOSPHERE

HIGH ENERGY LOW ENERGY

Spectral

Irradiance

Intensity

wm2/µm

http://www.fondriest.com/environmental-measurements/parameters/weather/photosynthetically-active-radiation/


8/10/2018 SOREEL August Institute 6

Hot bodies

emit radiation

in shorter wavelength form =

Visible and UV Light Energy

Cooler bodies

emit radiation

in longer wavelength form

= Heat Energy

What Happens to 

Incoming Radiation?
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wm2/µm
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The ‘Real’ Greenhouse Effect
Visible Radiation 

passes through glass.

Hits surfaces and is transformed 

into longer wave heat.

Heat radiates back outwards.

Glass allows visible radiation 

to pass through but is a 

partial barrier to heat 

waves, which bounce back 

into the interior  of the 

structure – warming it.
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The ‘Real’ Greenhouse Effect
Heat is retained inside the 

greenhouse because glass 

reduces convective heat 

loss;  prevents heated air 

from ‘blowing away.’

This is how ‘passive solar’ homes work –
and why your car gets hot when parked in the sun
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The 

Planetary

Greenhouse 

Effect
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Incoming Visible light

Transformed to

Infra-red = heat.

Then what? 

Some infra-red 

is absorbed by

atmospheric 

gases

Remainder 

escapes

into space

The 

Atmospheric 

“Greenhouse
Effect"

WARNING:

Not drawn to scale

8/10/2018 SOREEL August Institute 10



Some infra-red 

is absorbed by

atmospheric 

gases

NOTE: Absorbency is 

in lower atmosphere

– which is where we 

live
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If atmospheric gas 

density increases, 

more heat is retained 

by this ‘thermal
blanket’

Surface - Lower

Atmosphere

Less 

escapes

into space
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What proportion of the

Heat Energy retained on our planet is 

absorbed by our atmosphere (as 

opposed to going elsewhere)?



Components of a Heating Planet

http://www.skepticalscience.com/graphics.php?g=12

http://blog.ucsusa.org/four-climate-change-facts-senate-up-all-night-445
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Nitrous oxide

Water

Dihydrogen monoxide

Longevity ≈ 
centuries

Carbon dioxide
100 year GWP = 1

Methane

100 year GWP = 34

20 GWP = 86

Longevity ≈ decade

Longevity ≈ century

100 year GWP = 298

Longevity ≈ 250 years

CFC / HCFC

100 year GWP > 5,000

Longevity ≈ 10 Days
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GWP = Global Warming Potential: 

the relative heating capacity of 1 

Kg of a gas compared to 1 Kg of 

CO2.  

The Main GreenHouse Gases (GHG) 

Also known as the Carbon 

dioxide equivalent 

CO2e.



Sources of Most Warming GasesCOAL

OIL / GASOLINE
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Tell Your Story!

Working in groups of 3 or 4, arrange the images into a story that would 
explain the science of global warming to your friends / parents / family.

There are many different ways to tell the story correctly – figure out 
what sequence works best for you.
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Multiple Choice Question Again

According to current climate science theory, which of the following is 
the dominant cause for the current warming of our atmosphere?

a) Incoming heat from the sun is trapped by atmospheric gases,

b) Heat radiating from the Earth outwards is trapped by atmospheric gases,

c) Heat produced by human industrial/commercial activity is trapped by 
atmospheric gases,

d) Heat escaping from the Earth’s core (geothermal) is trapped by atmospheric 
gases,

e) Natural factors beyond our control are heating the atmospheric gases.
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The Problem

Increasing Atmospheric 

Greenhouse Gas (GHG) 

Concentration

Global 

Warming
Climate 

Change

Ocean 

Acidification
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In atmosphere
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• Questions?

Any comments or 

questions ????
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