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• HOW DO WE KNOW IT IS 
HAPPENING? 

• HOW DO WE FIX IT? 

• HOW DO WE LIVE WITH IT? 

Cool it. 
Climate change is here.  But 

there’s new hope we can 
Cool the planet



CLIMATE CHANGE 
• WHAT ARE THE SIMILARITIES AND DIFFERENCES BETWEEN WEATHER AND 

CLIMATE ? 

• WHAT ARE THE MAJOR COMPONENTS OF THE EARTH’S CLIMATE SYSTEM? 

• WHAT FACTORS FORCE A PLANET’S CLIMATE TO CHANGE? 

• HOW IS CLIMATE CHANGE STUDIED? 

• WHY SHOULD OUR CLIMATE BE STUDIED, WHY IS IT IMPORTANT? 



WEATHER 
VS.
CLIMATE 





Presenter Notes
Presentation Notes
AT A GLANCE (Part 1)Indicators of a Warming World
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AT A GLANCE (Part 2)Indicators of a Warming World



2015
7.3 billion

2050
9.7 billion

2025
8.3 billion



CHANGES IN THE ENERGY 
RECEIVED FROM OUR SUN



The nuts and bolts of 
our climate system 

Incoming energy
1368 W/m2



1368 W/m2 ÷   4     = 342 W/m2



342 W/m2 ×  0.7  
= 240 W/m2



CALCULATING THE AVERAGE TEMPERATURE OF EARTH

DATA FROM SATELLITES AND THE SPACE STATION
•   -16°C (257K OR 3°F) 

TEMPERATURE DATA FROM THE EARTH’S SURFACE 
(AVERAGED OVER THE PAST 80 YEARS)

•  15°C (288K OR 59°F)



GREENHOUSE EFFECT

• WATER VAPOR (H2OV)

• CARBON DIOXIDE 
(CO2)

• METHANE (CH4)



MILANKOVITCH CYCLES

THREE CYCLES;

1.ORBITAL ECCENTRICITY   100,000 YEARS

2.AXIAL TILT / OBLIQUITY    41,000 YEARS

3.PRECESSION       26,000 YEARS



Eccentricity



Precession



OBLIQUITY (TILT)

• EFFECT OF TILT: CHANGE IN TEMPERATURE RANGE 

• AT MINIMUM TILT = HIGHER ANGLES = 
DECREASING THE GLOBAL TEMPERATURE 
VARIATION.



WHY IS IT HOT AT THE EQUATOR?

WHY ARE THE POLES COOL?  



Sea surface 
temperatures 



GLOBAL AIR 
PRESSURES



THE CORIOLIS FORCE







O
C

EA
N

 C
U

RREN
TS 



Presenter Notes
Presentation Notes
FIGURE 11.11a  Thermohaline Conveyor  (a) Differences in salinity and temperature affect the density of water and cause deepwater currents to circulate around the globe. In turn, these currents affect climates, in particular moderating the climate of northern Europe. The thermohaline circulation moves around the globe with warmer surface currents (red) and colder deepwater currents (blue). These currents only mix in certain areas. Adapted from NASA (2009).
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FIGURE 11.11b  Thermohaline Conveyor  (b) This closeup of the North Atlantic shows how surface waters traveling north cool and then sink, forming deep currents traveling back to the south. Adapted from Church (2007). 



CIRCULATION
CHANGES?
COLLAPSE?  





DRIVING FORCES BEHIND CLIMATE CHANGE

• CHANGES IN THE STRENGTH OF THE SUN

• HUMANS

• TECTONIC PROCESSES

• ENERGY AND CARBON TRANSFERS IN OUR OCEANS



PREPARING FOR THE FUTURE

CLIMATE CHANGE PRODUCTS 





INVASIVE SPECIES 





FIRE
Approx. Half a Billion Animals Perished. 







OKJOKULL GLACIER 
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Presentation Notes
FIGURE 11.20  Consequences of Sea-Level Change  Significant sea-level rise would inundate many parts of the United States. This figure shows the areas that the US Geological Survey predicts would be flooded if (1) glaciers on Greenland melt, causing a 6-meter (about 20-foot) sea-level rise, and (2) if Antarctica’s glaciers also melt, causing a 70-meter (about 265-foot) rise.Adapted from Climate Central (n.d.) and Marshak and Rauber (2017).
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