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Climate Change, Put Simply. 

Three Questions we need to ask ourselves: 
 
    1. Does CO

2
 trap heat? If so, 

 
    2. Is the amount of CO

2
 in the atmosphere rising? If so, 

 
    3. Are we causing that rise? 



CO
2
 Does Trap Heat

• First discovered in 1859 
by John Tyndall.(1) 

• Shone infrared light 
through two containers 
with thermometers, one 
with an elevated CO2 
concentration(2).

• One with elevated CO2 
was warmer. 

1. NASA Earth Observatory 
2. Fleming, J. R. (2005) 

The above graphs show the percentage of radiation that gases 
found in the Earth's atmosphere absorb. Methane (CH4,) carbon 
dioxide (CO2,) and water vapor (H2O,) absorb strongly in the 
thermal infrared (4–100 µm.) (Figure from Valley, 1965)



CO
2
 Concentrations are Rising

3. The Scripps CO2 Program



Are We Causing it?

● 1950-1982: CO2 emissions estimated from the U.N. Energy 
Statistics Yearbook.

• Before 1950: Data came from fuel-production data

4. Carbon Dioxide Information Analysis Center



Yeah, we’re causing it. 

• We’ve emitted twice 
as much CO

2
 as is 

needed to account 
for the rise to 
modern values.(5)

• The other half has 
mostly gone into the 
ocean. 

5. Sabine et al., 2004
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What is a "safe" level of CO
2
?

• Where we're at now: 390 ppm(3) 
 
• Where we were before the industrial revolution: 280 ppm(6)

 
• That's a 110 ppm swing, or 39% of our original amount. 

 
• The big question: How much can the atmosphere safely 

hold? 

6. Petit et al., 1999



350 ppm - Where's this number come 
from?    
350 ppm = we are sure there will be some permanent ice at the 
poles.(7) 

7. Hansen et al., 2008



How did they reach this number?

• When was the last time 
there was no perman- 
ent ice on the planet?
o A: 34 Million years 

ago 
• Model temperature 

record with 600, 450, 
and 325 ppm at 35 Ma. 
See which one fits 
best. 
o A: 450 fits best.  

 

7. Hansen et al., 2008



Error assessment: +/- 100 ppm

• The number is 450 ppm, 
but the uncertainty is 100 
ppm (we are looking back 
34 million years, after all). 

• So, we could still have ice:
o As high as 550 ppm
o As low as 350 ppm

 



Some perspective

• ~120,000 years ago, the 
concentration of CO

2
 in the 

atmosphere was 300 ppm. 
Yet, sea level was 4-6 m 
higher than it is today.(8)

●  What is 4-6 m? 

 

8. IPCC working group 1, Chapter 6, p. 458.
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Reduction of the West Antarctic and Greenland ice sheets 
similar to past reductions would cause sea level to rise 10 
or more meters. A sea-level rise of 10 meters would flood 
about 25 percent of the U.S. population, with the major 
impact being mostly on the people and infrastructures in 
the Gulf and East Coast States (fig. 3).

Effect on U.S. 

9. USGS
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Table 1. Estimated potential maximum sea-level rise from the total melting of present-day glaciers.
[Modified from Williams and Hall (1993). See also http://pubs.usgs.gov/factsheet/fs50-98/]
table 1 

How High Could Sea Level 
Rise?

10. USGS



Hothouse

● Tropical sea surface 
temperatures as high as 
35o C (95oF), compared 
to 28–29oC (82-84oF) 
today.(11)

● High latitude SSTs were 
20oC (68oF) or higher.(11)

11. Bice and Norris, 2002



How hot is a 
Hothouse? 
• Middle Cretaceous 

strata contain 
abundant indications 
of extreme global 
warmth . . . 
o Crocodilians in the 

Canadian arctic
o Fossil breadfruit trees in 

Greenland

11. Bice and Norris, 2002



Melting Ice caps: a 1 way-street
Antarctica: 
• ~4 km of ice (6) representing 800,000 years of ice 

accumulation. It is a desert (i.e. less than 25 cm of 
precipitation per year.(12) 
 

Greenland:
– 3 km of ice covering 840,000 sq miles (13) (i.e. ~ 5 

California's! (14)). 
• ~6.5 m of sea level rise.(10)  

 
Evidence: ~ 50,000 years to grow North American continental 
ice sheets.(6) 

12. USGS
13. BBC
14. USGS  
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Carbon Neutral vs. Carbon Negative

● Carbon itself is not bad. 
● The question you have to ask is: when was the last time 

that carbon atom was in the atmosphere? If it's longer than 
150 years ago, that is fossil carbon.

 
 Long white 

beard.



Going Carbon Negative

● We need to get all that carbon that 
hasn't seen the light of day for more 
than 150 years back to wherever it 
came from.
● That is not going to be easy. But, it is 
necessary. 

 



Policy

1. A price on carbon: 
Simplest and most scalable way to do this is a carbon fee. 

2. Short the system. Make renewables profitable immediately 
with a feed-in tariff. 

3. Carbon sequestration research, development, and 
IMPLEMENTATION. 



Conclusions

• Global warming is real. 
• 350 ppm CO

2
 in the atmosphere is a science-

based target that will merely ensure that not all 
the ice on the ice caps are melted.

• Even if we meet this target, catastrophic 
consequences are still likely.  

• We need to change the debate in Washington 
from emissions reductions to emissions 
elimination to carbon negativity.  
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San Diego's Changing Climate: A 
Regional Wake-Up Call

• All information in the 
following slides 
comes from the Focus 
2050 report produced 
by the San Diego 
Foundation. 



SD Found report finds:

• If current trends continue in 2050 SD will have 
4.5 million people and
–  The climate will be hotter and drier
–  Sea level will be 12-18 inches higher
–  We will face a severe water shortage
–  Wildfires will be more frequent and intense 



The climate will be hotter and drier

• Average annual temperatures will 
rise between 1.5 and 4.5 degrees 
Fahrenheit, with higher increases 
in summer.

• Heat waves will increase in 
frequency, magnitude, and 
duration.

• Early November will “feel” like 
September currently does.

• Our region will become even 
more vulnerable to drought.



 Sea level will be 12-18 inches higher

• Beaches will shrink and some will disappear completely. 
Fragile sea cliffs will collapse.

• Coastal properties will be flooded with increasing 
regularity.

• More frequent high waves and rough surf will increase 
the potential for significant damage.

• Existing tide pools will be destroyed.
• Coastal wetlands will lose their capacity to filter polluted 

runoff and keep beaches clean.





We will face a severe 
water shortage

• San Diego County will require 37% 
more water than
we currently use.

• Our major sources of water — the 
Colorado River and the rivers of 
Northern California — could shrink by 
20% or more.

• Extended and more frequent droughts 
will diminish
local water supplies.

• We could face an 18% water shortage by 
2050.



Wildfires will be more frequent 
and intense

• Warmer spring temperatures will make the fire season 
longer.

• Droughts will make vegetation drier and further increase 
fire risk.

• Santa Ana winds may occur for a longer period of time 
during the fire season, prolonging extreme fire 
conditions.

• The number of days each year with ideal conditions for 
large-scale fires will increase by as much as 20%.



Local Policy Actions
• Make noise to other government leaders. 
• Fuel efficient cars, fewer miles driven, different fuel.
• Improve the connectivity of our transit systems so San Diegans are 

more able to rely on public transportation and drive less.
• Responsible growth to make communities more walkable, compact, 

and climate friendly.
• Update building codes
• Consider relocating threatened structures.
• Public and private hazard insurance will need to accommodate 

increased threats to coastal structures.
• Build natural buffers to protect our coastline and let beaches move 

inland over time.



Local Policy Actions
• Incorporate expected sea level rise into community planning 

and structural design requirements in flood hazard zones.
• In some cases, communities may need to reduce or stop 

coastal development altogether.
• All consumers can alter their irrigation practices and switch 

to drought-tolerant landscaping.
• Water districts can modify water rates and use incentives to 

further encourage water conservation and discourage water 
waste. 

• Update laws and codes to require residents, businesses, 
industry, and agriculture to be more water-wise, especially in 
irrigation and landscaping practices.



Local Policy Action

• Water managers can invest in expanded water reuse, 
efficiency, and creative water transfers, as well as 
desalination practices that use less energy and minimize 
harmful impacts to the environment.

• All water planners must take climate change into account in 
developing long-term city and county water supply and land 
use plans.



Questions?

(Thanks for listening!)
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