
Agenda, Class 17, June 4
• Reminders

– List of references for Presentation #2 from each 
team

– Individual summary for Presentation #2 due next 
Tuesday

• Quiz highlights
– Q1: In-class research activity on California’s 

Biodiversity from Class 10
– Q2: Ecosystem services: Meaning
– Q3: Freshwater Fishes, not all fishes
– Are your journal entries complete?



Agenda, Class 17, June 4

• 1:40-2:15
– Lecture: Greenhouse Effect and Global Warming

• 2:15-2:45
– Video: Climate Change: Lines of Evidence

by National Research Council

• 2:45-3:20
– In-class Activity: Greenhouse Effect, Global 

Warming and Consequences



Coyote Creek Watershed



Stevens Creek Watershed



Los Gatos Creek / Guadalupe River 



Global Warming
Climate Change

Natural Resources: WASEEM
Water
Air
Soil
Ecosystem
Energy
Minerals



Why Earth Supports Life

Rocky Planets

Gas Giants

Rocky surface

Magnetic Field
Protects life from solar 
wind and cosmic rays

Atmosphere
Moderates surface temperatures

Protects surface from harmful radiation



Protective Equilibrium
A delicate balance of matter and energy within
Earth’s Four major systems
• Changing in the short term but predictable long term

CO2 CO2

CO2

CO2

E.g., Stable Climates,  
Stable Ecosystems

Life on Earth flourishes 
because of stable Earth 

Systems
Human Activity is 

disturbing the equilibrium



Atmospheric Layers
• Stratosphere

− The Ozone in this layer protects 
life from UV rays

− Ozone hole refers to this layer

• Troposphere
− Natural Greenhouse Effect
− Higher forms of life live and 

breathe here
− Climate/Weather happen here
− Global warming refers to this 

layer
UCAR.edu, Randy Russel

Io
no

sp
he

re
How Does Earth’s atmosphere support life?
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30 mi



Protective Ozone (O3) Layer in Stratosphere
O3 in Stratosphere is good
• Protects Life from harmful UV 

radiation
Depleting O3 from Stratosphere is 
bad (since 1960s)
• Creates “Ozone Hole” near poles, 

larger in Southern Hemisphere
• Can lead to skin cancer
• Caused by CFCs (aerosol sprays 

and refrigeration)
• Montreal Protocol helping to fix it

– 1989 International Treaty 
regulating CFCs globally

O3 near Earth’s surface is bad
Leads to Respiratory Problems



Why is Earth not like Mars?

Vs

WARM TOO HOT / COLD

Natural Greenhouse Effect
Due to Greenhouse Gases In the Troposphere
Warms Earth, Prevents Extreme Temperatures

Supports life

70 °F Day and
-100 °F Night at Equator in Summer

88 °F during the afternoon and 
73 °F around sunrise At Equator



Greenhouse Effect

Natural Greenhouse Effect Absolutely Necessary for Life on Earth



Radiative Forcing



Could Earth become like Venus?
If Too Much Heat Stays In

Warms the planet too much
Toxic Gases in Atmosphere

Extinguishes Life

Vs

WARM TOO HOT

NewScientist.comEvolution.berkeley.edu



GHG’s



Greenhouse Effect and 
Greenhouse Gas: CO2

Svante Arrhenius
1859 – 1927

Predicted that industrial coal 
burning would cause 
troposphere to heat up

Measured CO2 concentrations in 
atmosphere at several Geographic 
locations, including Mauna Loa

Charles Keeling
1928 – 2005





CO2 Concentration in Atmosphere and 
Temperature Correlate!



A hotter atmosphere      A hotter ocean
Large scale changes in atmospheric and ocean currents 
Climate Change





California Energy Consumption (Source: CEC)



As a Result

Atmosphere is warmer, oceans warming, 
glaciers melting, polar ice caps melting, 
more extreme weather events, more 
floods, more droughts, and rising sea 
levels!  



Chacaltaya glacier, 
Bolivia

Grinnel glacier, 
USA



Greenland     Ice Sheet

For an interactive graphic article, see, 
https://www.nytimes.com/interactive/2015/10/27/world/greenland-is-melting-away.html



Source: EPA



Kivalina, Alaska





Consequences of Climate change? 



Coral Bleaching

Acidification        in Ph levels (CO₂)

in H2O temps.



How will 
species adapt?

Shift their 
ranges?



Arctic and Red Fox
https://www.nwf.org/en/Magazines/National-Wildlife/2009/Desperate-Measures



Warm temperature pests thrive 
as winter gets shorter



Extinctions
Golden Toad in Costa Rica



Moderate GHG 
Supports life

Venus                 Earth                  Mars

NewScientist.com

96% CO2 Tav = 823F 0.03% CO2 Tav = 60F 0% CO2 Tav = –81F

Too much GHG does 
not support life

Too little GHG does 
not support life



Can humans adjust to climate change?

• Yes, humans have better technology and can 
move around more than other species

• But, politically is it feasible?
• How are people in many countries reacting to 

migrants? In the US?
• Many political unrests could be either started or 

exacerbated due to climate change.
• What do you think your country should do about 

climate refugees?



Finding Solutions

What can be done to halt and reduce the impact?

• Climate Policy (UN Framework Convention on Climate Change) 
• Better land use practices
• More than emissions reduction! We need near 0 emissions!
• Therefore we need COMPLETE transition to renewable sources 

in ALL countries!



Video: 26min
Climate Change Lines of Evidence

https://www.youtube.com/watch?v=gIUN5ziSfNc


Team Activity Class 17: Greenhouse Effect, 
Global Warming and Consequences

1. List the GHGs found in the Earth’s atmosphere
2. Work with your team to draw your own diagram of 

the Greenhouse Effect.
3. Explain the difference between the natural and 

human-enhanced Greenhouse Effect (1/2 page)
4. List the consequences of Global Warming
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