


Average: 73%

Lowest grade: 34%
Highest grade: 109%

below 60%: 7Fs
60-69%: 4Ds
70-79%: 1C
80-89%: 6Bs
90-99%: 2As

greater than 100%: 4A++

I added 3 points to all grades



Reflect

• Are you reading the chapters before the lectures, instead 
of the day before the exam?

• Are you reviewing the slides after the lectures?

• Are you focusing during class?

• Monday, we will go through the exam carefully and 
thoroughly as a class.



The Story of Stuff

• See the original 20 minute video of the Story of Stuff: 
http://storyofstuff.org/movies/story-of-stuff/ - See it on 
your own time

• We shall see together the 9 minute video of the Story of 
Solutions: http://storyofstuff.org/movies/the-story-of-
solutions/

• (You can download the script if you have difficulty 
following the English.)



Chapter 3: Ecosystems



Earth’s Life Support System, all interacting with one another



Atmosphere
• - thin spherical envelope of gases 

surrounding the earth’s surface

• inner layer: troposphere, from 7-17 km; 
air we breathe (78% N; 21% oxygen; 1% 
water vapor, CO2, methane)

• greenhouse gases: water vapor, 
CO2, methane; absorb and release 
energy that warms the lower 
atmosphere

• weather occurs in this

• stratosphere: 17-50 km; lower portion, 
holds ozone (O3) gas to filter around 95% 
of the sun’s UV light (global sunscreen)



hydrosphere

• all the water on or near the 
earth’s surface

• water vapor; liquid water; 
permafrost

• oceans: 71% of the globe; 
contain 97% of the water



geosphere

• earth’s intensely hot core; a think mantle composed mostly of rock, and a thin outer 
crust

• lithosphere: the rigid outer part of the earth, consisting of the crust and upper mantle.

• upper portion contains nonrenewable fossil fuels and minerals + renewable soil nutrients



biosphere
• the parts of the atmosphere, 

hydrosphere and geosphere 
were life is found; 

• biosphere is the global 
ecological system integrating 
all living beings and their 
relationships, including their 
interaction with the elements 
of the lithosphere, 
geosphere, hydrosphere, and 
atmosphere

• if the earth were an apple, 
the biosphere would be no 
thicker than the apple’s skin



“One important goal of environmental science is to 
the understand the interactions that occur within this 

thin layer of air, water, soil, and organisms.”

the biosphere



The Earth…
• Earth’s support system has 4 major components (atmosphere; hydrosphere; geosphere; biosphere). Life on 

earth depends on three interconnected factors:

1.one-way flow of high-quality from the sun

• high-quality energy cannot be recycled

• flow through living thing sin their feeding interactions; into the env as heat dispersed into air or water at 
allow temperature; and back into space as heat

• two laws of thermodynamics govern this energy flow

2.cycling of nutrients (atoms, ions and molecules) through parts of biosphere

• earth is closed to significant inputs of matter from space, the fixed supply of nutrients must be recycled

• nutrient cycles are round-trips 

• law of conservation of matter governs this nutrient cycling

3.gravity

• allows the planet to hold onto its atmosphere; helps enable movement and cycling of chemicals through 
air, water, soil and organisms







Sun, Earth, Life, and Climate

let’s talk about climate change
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“The Earth is habitable because of a natural greenhouse effect brought about mainly 
by water vapor (60%) and carbon dioxide (26%). Otherwise its average 
temperature would be below zero Fahrenheit. Humans are altering the 
composition of the atmosphere, mainly by burning fossil fuels. As a result carbon 
dioxide has gone up over 35% since pre-industrial times and over half of that is 
since 1970. This changes the greenhouse effect and traps radiation that would 
otherwise escape to space, producing warming. The warming is manifested in 
many ways, not just increasing surface temperatures, but also melting ice, and 
changing the hydrological cycle and thus rainfall. Since 1970 the effects are large 
enough to be outside the bounds of natural variability for global mean 
temperatures, but global warming does not mean inexorable increases in 
temperature year after year owing to natural variability.”

- Kevin Trenberth, head of the Climate Analysis Section at the US National Center for 
Atmospheric Research
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Carbon Dioxide Basics

Atmospheric CO2 concentrations:

(IPCC, 2001)

(Mauna Loa Observatory, 1958-2004)

Useful Numbers:
Preindustrial atmospheric CO2:  ~ 280 ppm
Current atmospheric CO2 :  ~ 390 ppm (see: 

co2now.org)
Fossil CO2 emissions:  ~ 7.2 GtC/yr

CO2 sinks:  ~3 GtC/yr (depends on year)
Conversions: 1 ton C ~ 3.7 ton CO2

2.1 GtC ~ 1 ppm CO2 (in atmos.)
Average CO2 lifetime (in atmos.):  5-200+ years

Big Sources:
Fossil fuel use

(coal, oil, gas)
Land use changes

(deforestation / forest 
fires)

Cement production
Natural sources

Sinks:
Biologic utilization

Absorption by 
seawater

Weathering

Doubling CO2

+1.1ºC
(annual average global surface temperature)

(and taking nothing else into account)
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https://climate.nasa.gov/evidence/
















