
Biodiversity = The variety of  life 
forms found in the natural 
world.  
 
The greater the biodiversity 
within an ecosystem, the more 
stable and resilient it is, and the 
more productive it will be 
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TOPIC #15 (cont) 
CLIMATE CHANGE IMPACTS III:  

Biosphere Impacts & Issues 
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KEY CONCEPT #1 =  LOSS OF BIODIVERSITY 
 

- Tropics contain 3/4 of  all the living 
things on Earth, but they cover only 
6% of  the land surface 

 
- With such diversity, deforestation of  

the tropics could lead to immense 
species lost  

 

DEFORESTATION 
Amazonia 

1972 

1992 

- Forests are a major SINK for 
   atmospheric CO2 
 
-Deforestation  an increase of  CO2 in the 
 atmosphere  will it lead to warming 
                               both Globally and Locally? 

 KEY CONCEPT #2  = LOSS OF LARGE PORTIONS  

   OF NATURAL CARBON SINK 

Forests 



REVIEW:  It’s COMPLEX!  We have to look 

at all parts of  the ENERGY BALANCE, 

including the local energy balance??? 

Less 

More reflection    cooler 

temperatures? 

Less LE  More H    

warmer temperatures? 
OR 

 



Deforestation will lead to a 

DECREASE in the amount of  

energy stored in  

         H    or  LE   [circle one]  

 and an INCREASE in the 

amount of  energy stored in 

          H    or   LE   [circle one]  
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AMAZON FOREST 

Q1. Would this lead to 

local COOLING or 

WARMING  in the region? 

1) Cooling 

2)  Warming 
 

REVIEW: 



Deforestation will lead to a 

DECREASE in the amount of  

energy stored in  

         H    or  LE   [circle one]  

 and an INCREASE in the 

amount of  energy stored in 

          H    or   LE   [circle one]  
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AMAZON FOREST 

Q1. Would this lead to 

local COOLING or 

WARMING  in the region? 

1) Cooling 

2)  Warming 
 

REVIEW: 



Explanation:  

KEY CONCEPT #3 = Change in  

Local HYDROLOGY  & Energy Balance 

p  92 

Affects RIGHT side of   ENERGY BALANCE EQUATION 

through LE (evapotranspiration) 

Less energy in LE     more in H    WARMING 



KEY CONCEPT # 4 = Change in the ALBEDO  
(of the Earth’s Surface)  

  affects Energy Balance (on the left side) 
 

 

Another consequence of Tropical deforestation:  
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 Will albedo  [  INCREASE  /   DECREASE   ] 

    with deforestation? 

Q2.   Would this lead to local COOLING or Warming? 

 

1) Cooling       2)  Warming 
 



KEY CONCEPT # 4 = Change in the ALBEDO  
(of the Earth’s Surface)  

  affects Energy Balance (on the left side) 
 

 

Another consequence of Tropical deforestation:  
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 Will albedo  [  INCREASE  /   DECREASE   ] 

    with deforestation? 

Q2.   Would this lead to local COOLING or Warming? 

 

1) Cooling       2)  Warming 
 



Wow!  What a feedback loop!!  

 

   Q3 -  Is the LOOP:  

       1)  POSITIVE   or   2)  Negative? 



Wow!  What a feedback loop!!  

 

   Q3 -  Is the LOOP:  

       1)  POSITIVE   or   2)  Negative? 

+ 



So does deforestation => warming or cooling 

in the LOCAL Climate? 
Results of  one study based on a climate model: 

This model’s results indicated a slight 

Temperature INCREASE 



AMAZON RAIN 

FOREST 

SONORAN 

DESERT 

TO THINK ABOUT FOR THE FINAL EXAM . . . . 

VS. 

How will their local 

energy balances 

differ??    
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TOPIC #16 CLIMATE CHANGE 

ADAPTATION & MITIGATION 

 SOLUTIONS 

POLICIES & POSSIBLE ACTIONS  

to SLOW  

      GLOBAL WARMING . . . 

&  ADAPT to the warming we  

can’t prevent! 

So what do we do about all of  these impacts??? 
 

READ:   the rest of CHAPTER 16 in SGC E-TEXT   
 ( will help with your I-4 Debate Prep and SELF TEST & RQ-9 )  
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“ A world civilization able  

  to envision God and the afterlife,  

 to embark on the colonization of space, 

will surely find the way  

 to save the integrity of this magnificent planet 

 and the life it harbors because quite simply  

 

 it's the right thing to do,  

  and ennobling to our species.” 

  
-E. O. WIlson 



ADAPTATION:  Adjustments made in response to 

    (or anticipation of) climatic impacts  in order to: 
 

 (a)  lessen or reduce harm  or 

 (b)  take advantage of beneficial opportunities 



How can humanity adapt to current and 

projected Climate Change Impacts 

 both Globally and Regionally? 

ADAPTATION 



ADAPTATION 

November 2011 











• Changes in climate vary 

across regions 

 

• Each region has unique 

vulnerabilities & 

exposure to hazards 

 

•  Effective adaptation & 

risk management must 

address BOTH exposure 

& vulnerability of a region 













“ADAPTIVE MANAGEMENT” 

 . . . and also depends 

on the CAPACITY of a 

system or region to 

adjust to climate 

change 



   

 Mitigation: intervention to reduce anthropogenic 

 Forcing on the climate system through: 
 

 

              (a)  strategies to  

  reduce GHG emissions 

   

        (b)  strategies to  

  enhance GHG sinks 

MITIGATION 
 

planting trees 



= factors that lead  

to increasing 

accumulation of  

CO2 in atmosphere  

= factors that HUMANS 

can adjust to influence 

the :              factors 

EXAMPLE OF MITIGATION PROCESS  

SOLUTION 

FACTORS! 

PROBLEM 

FACTORS! 



Several MITIGATION 

SOLUTIONS were 

described in: 

“Let a thousand 

flowers bloom”. 



In TUCSON 

(on 4th Avenue)  

FILM FOLLOW UP. . . .  

In Portland: 

SOLAR 

POWERED 

PIZZA! 



Southwest Biofuels, a 

Tucson-based startup 

company focused on the 

research and development 

of algae based biofuels 

and related biomass 

products . . .  

http://azstarnet.com/business/local/tucson-biofuels-startup-

to-go-public-in-deal/article_19d9e63c-1ace-11e1-aaa1-

001cc4c002e0.html  

http://azstarnet.com/business/local/tucson-tech-solar-energy-

storage-project-slow-to-develop-but/article_ff8281ad-5861-

59ca-87b5-01cf0aebd8aa.html  

Tucson-based photovoltaics 

maker Solon Corp. is teaming 

up with Tucson Electric Power 

Co. and the University of 

Arizona's Arizona Research 

Institute for Solar Energy 

(AzRISE) to build an energy 

storage research site at the UA 

Science and Technology Park. 

Nov 29 & 30 , 2011 
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TRANSPORTATION 

ISSUES ARE 

HUGE! 

And also related to the LAWS OF PHYSICS: 

 

 Energy Conservation &  

   Newton’s Laws of Motion! 



GLOBAL CHANGE LINK:   

For every gallon of  gas you use, you add  

~ 22 pounds of  CO2 to the atmosphere.  



Newton’s  

1st Law of Motion: 

 an everyday life 

example: 

The LAW of INERTIA  

A moving object will continue 

moving in  a straight line at a 

constant speed . . . . . and  a 

stationary object will remain 

at rest – unless acted upon 

by a force. 



Acceleration is DIFFICULT  

& requires MORE fuel  
(due to larger MASS) 

Newton’s 2nd Law of Motion 

 Force = Mass x Acceleration   F = ma 

Acceleration  is EASY & 
requires LESS fuel 

(due to small MASS) 

a 

Econo-car     vs.      SUV!! 

RELATES TO FUEL ECONOMY! 



“For every action, 

 there is an equal and opposite reaction.”  
 

Newton’s 3rd Law of Motion 
(Law of Force Pairs) 

RELATES TO VEHICLE  SAFETY! 



CHOICES, 

  CHOICES, 

    CHOICES! 



QUESTIONS TO PONDER! 

 -- Are large SUVs & Pickups safer 

just because of  their size and mass ?   

--- Now that we have hybrid SUV’s 

will that solve the problem of  their 

notoriously low gas mileage and 

larger contribution of  CO2 to the 

atmosphere – compared to smaller 

cars? 



Q-4  What kind of car does 

         Dr H drive? 
 

1 – Hummer H3 

2 – Honda Civic 

3 – Toyota Prius 

4 – Subaru Forester 

5 – Toyota Echo 

6 –  Honda Fit 

7 –  Smart Car 

8 –  None of the above 



ME & MY HUMMER! 



Just kidding . . . .  Here’s my 

faithful & fuel efficient 

2000 TOYOTA ECHO! 

Until Sep 21 of this year . . . . . .  



2011  

NISSAN LEAF 

I love my 

LEAF! 

When I took the plunge and went ALL-ELECTRIC .  .  .  



A brand new 

“Sustainability Segment” 

film . . . . 

So what other possible 

MITIGATION  

SOLUTIONS  

are out there? 



Count  

the “Flowers”  . . . . 

 

 

When we finish the film  . . .  

You will be asked HOW MANY 

DIFFERENT SOLUTIONS WERE 

DISCUSSED IN IT and to give a few 

examples. 

“Let a thousand 

flowers bloom”. 



IMPORTANT: G-6 Assignment will be in class on FRIDAY!   

      To get credit for the group activity 

      you MUST come to class Friday 

      WITH a printout of  your  

      FOOTPRINT RESULTS!!!  

 

 

 

Don’t let your GROUP DOWN! 
(IMPORTANT:  email your results to a group-mate  

before class if you are going to be unavoidably detained!!!) 

DON’T FORGET: 


