Agenda, Class 17, June 4

e Reminders

— List of references for Presentation #2 from each
team

— Individual summary for Presentation #2 due next
Tuesday

e 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

e 1:40-2:15
— Lecture: Greenhouse Effect and Global Warming
e 2:15-2:45
— Video: Climate Change: Lines of Evidence
by National Research Council
e 2:45-3:20

— In-class Activity: Greenhouse Effect, Global
Warming and Consequences
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Stevens Creek Watershed
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Los Gatos Creek / Guadalupe River

ooy,
hr:"r.-

Source:
http://explore.museumca.o
ks/1400-OBGuadalupe.html#

Natural creek channel
Engineered channel or conduit
Water transfer canals
Artificial bodies of water
Bay
Mudfiat

and lidal marshes
Od mercury mines

=2 Click for more information

Calero  §
Reservoir

Guadalupe Creek
Watershed Boundat




Natural Resources: WASEEM
Water

Air

oIl
Ecosystem
Energy
VIREEIS

Global Warming
Climate Change



Rocky surface

Qur Solar System

Magnetic Field

L]

. wind and cosmic ra

nemgelic Parlicles
P b B e o0
Ceronallly Epectiznu|

L ]

" Protects life from solar

Why Earth Supports Life

Atmosphere

Moderates surface temperatures

Protects surface from harmful radiation
Planets and atmospheres

Mars

Thin atmosphere

(Almost all COz in ground)
Average temperature : - 50°C

Earth
0,03% of CO2 in the atmosphere
Average temperature : + 15°C
= = - Venus
i

Thick atmosphere
containing 96% of CO2
Average temperature : + 420°C

Sourcas: Galvin J. Hamiban, Views of the solar sysiem, www planetscapes.com; Bill Amett . The nine planats, & muimedia our of the soler systam, www.seds.onpbiliainphineplansts itml



Protective Equilibrium

A delicate balance of matter and energy within
Earth’s Four major systems

e Changing in the short term but predictable long term

E.g., Stable Climates,
Stable Ecosystems

ot Life on Earth flourishes
‘ because of stable Earth
Systems

Human Activity is
disturbing the equilibrium




How Does Earth’s atmosphere support life?

Thermosphere  gg km—

---------------------------------------------------------

80km— o Stratosphere

Atmospheric Layers

— The Ozone in this layer protects

Mesosphere | 70*™m7
¢ J \ life from UV rays

60 km—

— Ozone hole refers to this layer

—_-rD

e Troposphere

— Natural Greenhouse Effect
Stratosphere 8

— Higher forms of life live and
breathe here

— Climate/Weather happen here

— Global warming refers to this
layer

9 Troposphere

R.edu, Randy Russel |




Protective Ozone (O,) Layer in Stratosphere

Good Ozone, Bad Ozone O, in Stratosphere is good

e Protects Life from harmful UV
radiation

Depleting O, from Stratosphere is
bad (since 1960s)

e Creates “Ozone Hole” near poles,
larger in Southern Hemisphere

s — — —— — —— e —— - octsasa

* Can lead to skin cancer

e Caused by CFCs (aerosol sprays
and refrigeration)

 Montreal Protocol helping to fix it

— 1989 International Treaty
regulating CFCs globally

makes sm

O; near Earth’s surface is bad
Leads to Respiratory Problems



Why is Earth not like Mars?

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

TOO HOT / COLD

88 °F during the afternoon and 70 °F Day and
73 °F around sunrise At Equator -100 °F Night at Equator in Summer




Greenhouse

Little energy
escapes

| Solar “ee )
fradiation {,, . )

s

Much of the
to Earth

Natural Greenhouse Effect Absolutely Necessary for Life on Earth



Radiative Forcing

Natural Human Enhanced
Greenhouse Effect Greenhouse Effect

Less heat escapes

into space
: ‘ L

More heat escapes

into space '




Could Earth become like Venus?

If Too Much Heat Stays In
Warms the planet too much

Toxic Gases in Atmosphere
Extinguishes Life

WARM TOO HOT




G H G’S Nitrous Oxide __Fluorinated

6% oo Gases

Methane 3%

Carbon
Dioxide
82%




Greenhouse Effect and
Greenhouse Gas: CO,

Svante Arrhenius Charles Keeling
1859 — 1927 1928 — 2005

Predicted that industrial coal Measured CO, concentrations in
burning would cause atmosphere at several Geographic
troposphere to heat up locations, including Mauna Loa



Mauna Loa Observatory, Hawalil

Monthly Average Carbon Dioxide Concentration
Data from Scripps EGE Program, SIO (Blue) and NOAA (Red) Last updated August 2010
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CO, Concentration in Atmosphere and

Temperature Correlate!

Temperature and CO, from Antarctic ice cores *
over the past 800,000 years

CO, concentration, ppmv

Antarctic temperature, °C
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Natural Human Enhanced
Greenhouse Effect Greenhouse Effect

More heat escapes

into space F

Less heat escapes

into space
| { o

— Large scale changes in atmospheric and ocean currents
— Climate Change
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U.S. Energy Consumption 2013

Natural Gas
27.3%

Coal 18.3%

Petroleum
36.5%

29.5%
Natural Gas

Nuclear 8.5%

Hydroelectric 2.8%

Source: Institute for Energy Research
Monthly Energy Review, April 2013

9% Renewables
8% Coal

5% Nuclear

2.5 % Hydro

46% Petroleum




As a Result
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Chacaltaya glacier,
Bolivia

Grinnel glacier,
UAYAY

1922 2008

Morton Elrod photo — : Lisa McKeon photo
K. Ross Toole Archives . e a T 2 g USGS
University of Montana = S
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For an int?ra'cti aphic article, see, :
https://www.ny! .com/interactive/2015/10/27/willd/greenland-is-me way.html



Figure 1. Global Average Absolute Sea Level Change, 1880-2014

—
It

~ Trend based on tide gauges
— Satellite measurements
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Source: EPA



Kivalina, Alaska




Impacts of Sea Level Rise on the California Coast Pac_ific
Institute

Areas and infastructure vulnerable to flooding and erosion
Please see full report for assumptions, methods, and conclusions.

: s " : Hazard Zones

Area at risk from a 100-vear coastal flood event

Current area at risk
- Area at risk with a 1.4 meter sea-level rise
[7] Erosion

- Area at risk from erosion in 2100 with a 1.4
meter sea-level rse

[] Wetland Frontier

- Areas where wetlands may migrate by 2100
if unimpeded

Data Layer Opacity

Infrastructure at Risk

Click map icon for details

AN

[C] A Coastal Zone

@ [ Health-care facilities
& [[] schoals
@ [C] Police stations
’ [C] Fire stations

! [T] wastewater treatment plants

ﬁ ] EPA-regulated sites
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How will
species adapt?

Shift their
ranges?




https://www.nwf.org/en/Magazines/National-Wildlife/2009/De perate-Measures
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Warm temperature pests thrive
as winter gets shorter

The masunitain pine b

recent droughts ansd &

PINE BEETLE INFESTATION

ERITISH COLUMELA

:Lt":'._ Prince George

S

ericir B.C, thanks to warmier winbers
dgepale pines

PIMNE TREE REDUCTION

BRITISH COLUMBIA




Extinctions
Golden Toad in Costa Rica




Venus Earth Mars

Too much GHG does Moderate GHG Too little GHG does

not support life Supports life 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?



pSigs-

. sz‘“ﬁ . ‘\‘{;‘_*’ P
CII y LU N=EEAITTCWO!
— ~'_ ; ; -

Bet -al ct <
More than emlssmns € -Lﬁ (]

Therefore we need COMPLETE tran5|tr
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

List the GHGs found in the Earth’s atmosphere

Work with your team to draw your own diagram of
the Greenhouse Effect.

Explain the difference between the natural and
human-enhanced Greenhouse Effect (1/2 page)

List the consequences of Global Warming
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