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Main Points
1) Occupancy modeling wrap-up

2) The scientific evidence for human-induced climate change
-- history and prehistory of climate trends
-- the greenhouse effect 
-- the bizarre and unfortunate politicalization of climate change
* warning: Jake’s opinions may creep into this lecture

3) National energy demand as a driver of climate change, and a local example of why it is important 
to pay attention to seemingly little things

4) The first law of petropolitics

Changes to syllabus: we will have a help session for tutorial #3 the day it is due (14 Nov). 
Presentation #2 evaluations due 9 Nov at 5pm formatted as a pdf “federal_yourlastname” and 
“state_yourlastname”.

Presentation #3 groups = meet with Jake before 9 November

Pre-reading: Thursday 9 November = Monteith et al
Tuesday 14 November = Bergstrom et al.

Terms: greenhouse gas, conflict of interest



Now consider the following “detection histories” (hi) for s sites:

site1 1 0 1 1 0 0 1 1  0 1

site2 0 0 1 0 0 0 1 1  0 0

site3 1 0 0 1 0 0 0 1  0 1

site4 1 0 1 0 0 0 0 1  0 0

site5 0 0 0 1 0 0 1 0  0 0

…

site s 1 0 0 1 0 0 0 1  0 1
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We write: 

the Likelihood of the Model given the Data

   khhhhpLAIC n 2...|,ln2 ,3,2,1 

Once we have Likelihoods for each model, we can calculated each models 
AIC :

From here, evaluate model (or models) with best support by minimizing AIC.
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Consider Multiple Surveys, With a Closed Population
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Site-Specific Variation in Covariates
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Site-Specific Variation in Covariates

• linear regression = 

y = b0 + b1x, where b1 is the coefficient of independent 
variable x, and y is a continuous dependent variable
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distance to road
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Site-Specific Variation in Covariates

• logistic regression = 

p(y) = 1/((exp -(b0 + b1x))+1), where b1 is the coefficient of 
independent variable x, and p(y) is the probability of 
categorical outcome y
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• coefficients of predictors in logistic regression are odds = when 
exponentiated to the inverse of the natural log (e.g., 2.71^b1) 
and multiplied by 100, these give the percent change in the 
probability of an event occurring (e.g., the occurrence 
probability) 
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Modeling Occupancy of Generalist Predators

Bui et al. 2010. Condor. 
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Modeling Occupancy of Generalist Predators

Bui et al. 2010. Condor. 
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Pinedale = 2.71^0.88 = 2.4

Jackson = 2.71^1.07 = 2.9

Modeling Occupancy of Generalist Predators

Bui et al. 2010. Condor. 
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• greenhouse effect = the transformation of short-wave (UV) 
to long-wave (IR) energy that is subsequently prevented 
from dissipating back into space. 

Scientific basis of climate change
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Scientific basis of climate change 

• greenhouse gasses (CO2, methane, nitrous oxide, etc) trap 
heat re-radiated from the Earth’s surface, causing 
temperatures to warm.



Scientific basis of climate change
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Scientific basis of climate change

• Since 1860s, burning of coal, oil, and natural gas has 
increased greenhouse gases by 30%, which is correlated with 
a 0.6 C increase.
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Scientific basis of climate change

• Since 1860s, burning of coal, oil, and natural gas has 
increased greenhouse gases by 30%, which is correlated with 
a 0.6 C increase.

• Global climate varies based on the observer’s time scale; 
temperatures have been cooling over the past 50-60 million 
years.
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Scientific basis of climate change

• Data from oxygen isotope ratios in ice cores demonstrates a positive 
correlation between temperature change and carbon dioxide.

• Atmospheric carbon dioxide levels rose 36% since 1910—from 280-380 
ppm.

CO2

temp



• # Americans killed by 
domestic terrorism 
since 2001 = 2997

Elsner et al. 2008. Nature. 
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• # Americans killed by 
hurricanes, tornados, 
and floods since 2001 = 
2772

Elsner et al. 2008. Nature. 
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https://www.nytimes.com/interactive/2017/03/21/climate/how-americans-think-about-climate-change-in-six-
maps.html?hp&action=click&pgtype=Homepage&clickSource=story-heading&module=photo-spot-region&region=top-news&WT.nav=top-
news&_r=1

% of adults by congressional district who support federal CO2 limitations (national avg = 68%)

20 50 80
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Politics and climate change
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Politics and climate change
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Politics and climate change
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Politics and climate change
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conflict of interest = a situation in which in individual can derive 

personal benefit from actions/decisions made in their official capacity.
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Conflicts of interest, denial, and cultural shifts
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We come here today in deference to the memory of those stalwart patriots who on July 4, 1776, 
pledged their lives, their fortunes, and their sacred honor to establish and defend the 
proposition that governments are created by the people, empowered by the people, derive 
their just powers from the consent of the people, and must forever remain subservient to the 
will of the people.

Today, 188 years later, we celebrate that occasion and find inspiration and determination and 
courage to preserve and protect the great principles of freedom enunciated in the Declaration 
of Independence.

It is therefore a cruel irony that the President of the United States has only yesterday signed into 
law the most monstrous piece of legislation ever enacted by the United States Congress.

It is a fraud, a sham, and a hoax. This bill will live in infamy. 
To sign it into law at any time is tragic. 
To do so upon the eve of the celebration of 
our independence insults the intelligence 
of the American people.

Conflicts of interest, denial, and cultural shifts
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1) The “figureheads” for regulating 
climate change are mostly 
democrats.

Why has climate change become a cultural/political issue?



Why has climate change become a cultural/political issue?

2) Admitting humans are 
at the root of climate 
change may force 
economically-costly action
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Why has climate change become a cultural/political issue?

2) Admitting humans are 
at the root of climate 
change may force 
economically-costly action

“the standards handle global 
warming as settled science”—
(Former!) Rep. Matt Teeters (R)

“I don’t accept, personally, that 
climate change is a fact. The 
standards are very prejudiced in 
my opinion against fossil-fuel 
development”—State Board of 
Education Chair Ron Micheli
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Why has climate change become a cultural/political issue?

3) Economically-costly 
action will require strong, 
federal interventions, 
taxation, and public 
adaptation. IOW “big 
government”.
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http://www.nytimes.com/2012/10/27/us/controversy-lingers-over-wyoming-universitys-removal-of-carbon-sink.html

http://trib.com/business/energy/emails-university-of-wyoming-officials-sped-up-touted-removal-of/article_4f9332ee-d83c-
5d58-a38b-19e913ba739d.html

http://wyomingpublicmedia.org/post/documents-show-artwork-removed-early-due-pressure

http://www.wyofile.com/column/behind-the-carbon-curtain-art-and-freedom-in-wyoming/

http://www.uwyo.edu/trustees/members-of-the-board-of-trustees/kermit-brown-information.html

A local example of why it is important to pay attention
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The first law of petropolitics

• Oil producing nations tend to grow more repressive and more aggressive as 
the global price of oil increases.

• Hypothesis: this is because the financial independence of oil states from 
other nations (and their own people) increases with the cost of oil.
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The first law of petropolitics

Friedman 2009


