ERS 110 Exam Notes
Critical thinking: Apophenia and Pareidolia
· Or, reasons why people are poor at analysis
· Ascribing patterns in random, poorly defined, or biased information
· Cognitively we remember coincidences and forget the majority of times when coincidences didn’t occur
False Pattern Recognition – “Giants Causeway” in northern Ireland
· Caused by rapid cooling of basaltic volcanic rock as lava contacts water
Pareidolia 
· Face on mars example
· Giant dog cloud example
· Satan @ 9/11 example
· God in the Eagle Nebula example
· All examples of seeing “patterns” in shitty information (or events)
Environment and resource issues are complex: remember these examples and be skeptical, thorough and analytical 
· Don’t accept claims at face value and don’t leap to conclusions
Scholarship and evidence means you don’t have to start from scratch every time you analyze and/or act on an issue. Knowledge is accumulative (like environmental impact)
Bullshit
· Mainstream bullshit examples:
· “current levels of global climate change are natural”
· “Creationism is a science”
· Misusing laffler economics
· Alternative bullshit examples:
· Naturopathy
· Homeopathy
· Macrobiotics
· Misusing quantum theory
“Tis better to be silent and be thought a fool, then to speak and remove all doubt.”
While nothing is ever 100% certain, analysis and solutions should be based on the best evidence (anticipate and act, don’t react or “inact”)
· There is scholarship underpinning many ideas, even if they are controversial at times:
· Pigouvian tax
· Special tax applied to market activity that generates negative externalities (polluting the environment or create excess social costs)
· Corporate social responsibility
· Cap-and-trade emissions
· Approach used to control pollution by providing economic incentives for achieving reductions in the emissions of pollutants
· Basically… $ for less pollution
· Deep ecology
· Ecofeminism
· Organic farming
· Modern evolutionary synthesis
· Quantum theory (used properly)
Thinking and acting on environment and resource issues
· What are the scales of issues or problems?
· Time scale
· Political boundaries
· Ecological boundaries
· It is easier to tackle short-term local issues but more critical to “Scale up” to long term, complex, international and transdisciplinary issues
· Ask why you chose to examine a particular issue or problem
· React with ethical outrage, but channel it into something productive
· Determine what is known about the problem via scholarship (ISI web of knowledge)
· We must ask ourselves, for whom are we making the world a better place and what does better really mean?
Short term strategy, long term tragedy
· Be sure of your motives
· What do you want to achieve and will you accept compromises?
· Think strategically
· When should you be dispassionate and analytical or emotional and theatrical?
· What are the ethics of your actions?
Short term pain, long term gain
· Take risks, take a stand on an issue
· You may lose short-term
· Can you accept this and will this kill your chances for long-term success
· It may mean protest and arrest – it is often a more subtle political risk and perhaps emotional if the task takes decades
Environment and resource issues: Scales
· Reductionism
· Stepwise, analytical process
· Holism
· Analyze complexity and uncertainty – but at a risk and a loss of detailed information
· Transdisciplinary
· Determine how emergent properties result from reductionistic and holistic interactions
All different paths of analysis, assessment, action and resolution have one common element: evidence.
And belief is not evidence
· Watch for uses and abuses of the terms “Speculation”, “Hypothesis” and “theory

Political ecology as one path or “framework” for environment and resource issues
· Political ecology examines the links between physical, natural and social science evidence and decision making
· Decisions are still influenced strongly by social systems and attendant values and goals
Hurricane Katrina
· There were reports with clear evidence that New Orleans is perilously close to disaster
· The city is sinking
· The Federal Emergency Management Agency ranked the potential damage as top three likeliest, most catastrophic disasters facing USA (December 1, 2001)
Disaster analyzed using different theoretical frameworks
· Reductionism
· Maintain and restore wetlands
· Design and build better meandering levees with more capacity for water
· Holism
· Don’t expand a city in a delta at the end of a river that carries sediments
· Reduce sprawling ecological footprints
· Transdisciplinary
· Don’t divert funds for wetland and levee maintenance and restoration
· Stop using the Mississippi river as a “ship freeway” and a sewer

Political ecology in action: What does “inclusionary conservation” mean?
· Roads in rainforests are a bad thing argue many enviros
· Lead to illegal logging, destroying indigenous cultures by bringing them into contact with aggressive, disease-carrying, rum-swilling outsiders
· But the absence of roads probably hurts the poor far more
· The way to measure the harm caused by bad infrastructure is to look at price changes as you move away from big cities
· Once you leave the main road, prices rise sharply
· Things are more expensive if they are harder to get to (or get products to)
Political ecology as a bullshit detector
· EX: three people were killed by debris from recycling trucks
· Therefore, if we ban recycling, no trucks will ever crash again!
· LOLjk
Environmental dispute resolution
· Related to political ecology is how to resolve disputes
· Traditional dispute resolution
· Authoritarian response
· Legislative response
· Alternative dispute resolution
· Negotiated response
· Mediated response
Challenges of dispute resolution
· Many environmental advocates favour ADR instead of protest or forms of civil disobedience
· But it requires “civics”
· All parties must agree to participate fully and openly
· All parties must share equal access to all information and have an effective mediator or facilitator
· With private companies, this doesn’t always work
· With small local groups there is a perception (or it’s a reality) that they are simply “NIMBYites”
If possible, avoid disputes by agreeing on a shared common vision (for society and the environment)
· Much like dispute resolution this is a challenge because it too requires civics or shared values
· Humans are doing much more of this in the 21st century, despite lapses into solipsism and outright lying
· This mirrors the whole historical struggle of civilization
· Lots of terrible lapses but generally a lot of gradual and also rapid progress
Basic Ecological analysis for conserving biodiversity
· Ecology
· How organisms interact with each other and with their environment and how this changes over time and spatial location
· Ecology emphasizes the biophysical aspects
· Water, soils, weather, genetics, physiology
· As a science, ecology requires testing hypotheses in a replicable manner
· This is not always easy to achieve because of complexity and variation
Explanatory theory of ecology: The modern evolutionary synthesis 
· Variation is genetically based and heritable
· Expressed visibly as phenotypic variation
· Some phenotypes are better suited to a given environment
· These will obtain more from the limited pool of resources and reproduce greater numbers of robust offspring
Selection and Genetic drift
· The heritable genes in a genotype that produce better suited phenotypes in a given environment will be selected (or prevail) as populations assort over generations
· The phenotypic traits that are beneficial to an individual may be considered to be adaptations to a given environment
Genetic mutation as a catalyst of selection and genetic drift
· However genes mutate randomly and sexual reproduction mixes up DNA meaning increased variation
· This explains why beneficial, neutral and detrimental phenotypes all can exist
· Genetic drift can occur in small isolated populations like those that often create a new colony
· Aka the founder effect
· Genetic drift is probabilistic
· In a small population, there tends to be a fixation of alleles as omnipresent or they may be quickly eliminated
· This is regardless of their relative advantages or disadvantages
Other factors:
· Organisms are also affected by factors such as:
· Phylogenetic constraints
· Developmental history (“evo-devo”)
· Genetic linkage
· Genes inherited more or less as a combination
· Pleiotropism
· One gene affects multiple traits
· Epistasis
· Modifier genes affect another gene
· Ex: great mormon butterfly with its tail and wing phenotypes
The modern evolutionary synthesis is the explanatory theory of ecology: In Summary
· Life is a product of a combination of deterministic events like natural selection and stochastic events like genetic drift
· This all occurs in environments that change and vary at small and large scales
· The implication of this is that trying to analyze ecological problems is complex and factorial
The modern evolutionary synthesis is the explanatory theory of ecology: Biodiversity
· The constant shifting of environments, gene frequencies and selection pressures results in a convoluted series of phylogenies which are simplified to…
· Life – domain – kingdom – phylum – class – order – family – genus – species 
· Evolutionary processes “blindly” produce biodiversity (including humans) via punctuated equilibria
· As populations that make up species are relatively constrained or static until environment or selection pressures generally change
· Even though some species look like they have never changed, their DNA history may say otherwise
The modern evolutionary synthesis is the explanatory theory of ecology: How is it applied to the conservation of biodiversity
· It is useful to have a mixture of large clumps and small isolated populations for species conservation
· You get as much genetic variation as possible
· Single-cell viruses or pest populations tend to develop rapid resistance to reptilian, bird and mammalian immune systems
· Single-cell organisms reproduce way faster so ones with genes that are resistant live on
· Why there are so many apparently redundant species that exist in ecological communities
· Like every type of beetle…
As evidence built up for explanatory mechanisms, they became theories that are still open to rejection but require a larger body of evidence for a testable alternative
· Some try and use “Argumentum ad ignorantiam” or “argumentum ad populum” as evidence
· This applies widely to many ecological and environmental issues
· If it is too complex and too hard to understand immediately, there are people who won't think any further
Tools of ecology
Taxonomic knowledge, field research, computer models to analyze ecosystems, and statistics.
Challenges of ecology in practice:
· Hard to focus ecology on an agreed set of shared ideas because of its complexity
· Same problem plagues environment and resource studies
· There is no balance or equilibrium of nature but humans believe there is because nature can be subtle and humans don’t live on geological scales
· Conservation and restoration ecology can’t be based on a static, historical condition
· Humans have been altering the planet for a long time (3 million years)
· we are far into the “anthropocene” now
· ecological studies are difficult because there is little replication in time and space for experiments
· we need comparable data between studies and proper experimental design and qualitative analysis
· though it is a curiosity driven science, ecology can help solve many environment and resource issues
Basic knowledge of ecology leads to more sophisticated research about conserving biodiversity
· you have to start with understanding molecular and population genetics, demographic processes, community ecology and interactions and how these vary across space and time
· mitosis, meiosis, mutations and recombination are key drivers
· we need to understand birth, death, migration rates, the transitions between generations and interactions with changing environments
· we need to measure community interactions like competition, mutualism, decomposition leading to patters like succession, colonization and species diversity (biodiversity)
Does disturbance determine diversity or does diversity determine disturbance? (chicken-egg story)
· the answer is both- there is no single universal law or theory for all cases
· their focus is on which population and community properties affect biodiversity and how ecosystems respond functionally
· ex: does “intermediate” disturbance lead to more species diversity and does this mean an ecosystem is more efficient at using resources and more resilient (recovers after disturbance)?
Biodiversity and Disturbance
· there are no rules that dictate how best to conserve biodiversity under disturbances
· however there are sets of circumstances, based on differing initial conditions, that still give the same outcome with the solutions converging
Biodiversity in the Anthropocene
· what is the ethical, practical and scientific rationale for conserving biodiversity in the anthropocene
· do we spend too much time conserving the doomed?
· How much discounting are we assuming for the current and future “value” of species and species diversity?
Conserving biodiversity – the practical advice is that to conserve biodiversity you have to be willing to do long term experiments and pay attention to initial conditions
· Sometimes one worthy goal (like alternative energy) may threaten another (biodiversity of birds in the Erie flyway)
· Wind farm designs allow plenty of room for all the birds and bats

How to sample from a larger population
· You rarely can get at complete sample
· Time, money, and risk of alienating or killing your population
· So you have to get as unbiased and as representative a sample as possible
· If we sample for ecological sciences, what do we need to consider when sampling?
Probability: measure/estimate the likelihood that something is true or false, or that something will happen or won't 
· It can be objective or subjective
Probability distribution of data: discrete and continuous
· Discrete
· Contains distinct values
· Continuous
· Can assume any value within a range
Basic sampling/statistical properties
· Variance
· Total range of data (lowest to highest values that exist in a sample)
· Standard deviation
· Expresses how much variation there is around the mean value in a sample
· Sample size
· How many independent observations did you make from a large and probably unknown population
· Degrees of freedom
· How many independent observations are able to be used to estimate how data from your sample will be distributed
· If your samples are independent, df=n-1
· Parametric data
· Data comes from a probability distribution where the independent variable (or the parameters) that define the distribution are well established in math/stats
· Non-parametric data
· Data comes from a probability distribution that isn’t defined in any consistent manner
· Can’t define the parameters and cannot predict or know, a priori, the distribution of data
· Usually occurs when we abstract information from other numbers
Sample and population distributions
· A population can be anything – humans, plants, giraffes, fungi, algae, bacteria
· We always need to figure out what the shape of the distribution of data looks like
· The shape reflects the range and frequency of the variable we are interested in studying
Binomial Distributed population
· Outcomes are independent of all others
· Pick a card then reshuffle the deck
· Sample an insect and put It back alive and unharmed
· Yes or no tests
· Cumulative number of yes results yields a probability of success (p) and failure (q)
· When doing a binomial test we test whether our subject of interest conforms to a binomial distribution
· If it doesn’t then there could be some non-random event influence the outcome
Poisson Distribution of Population
· Shows probability of x number of occurrences of an event during y amount of time or space
· Assuming we can determine there is a mean rate of occurrences
· Assuming we know how long its been since the last occurrence, but also that we never know the number of non-occurences
· The occurrences are independent of one another
· It helps determine the least and greatest number of occurrences expected around a given mean
· Helps determine if an occurrence is truly random or not
Normal distribution population
· Unlike the previous two, this curve describes all possible numbers (fractions of numbers) as a set of cumulative data
· The st dev describes the shape of the distribution around its mean
· 68% - 95% - 99.7%
· Describes the typical outcome that these 3 percentages will define the number of observations that are 1,2, and 3 st devs away from the mean (respectively)
· Can have negatively skewed, no skew, or positively skewed (normal is perfectly symmetrical)
Chi-squared Distribution and Chi-squared test
· The sum of squares (each value ^2) of several independent variables that have a normal distribution
· Chi-squared test
· Often for “goodness of fit” of data
· Compares observations to a theoretical distribution of observations that resembles a chi-squared curve
· Used in social and natural science
· You can apply parametric and non-parametric tests
t-tests measure differences between 2 groups
· Compares if there are significant differences in the means between two populations
· Parametric test
· Parameters that define how data are distributed in a graph yield a normal (random) curve
Analyses of Variance (ANOVAs) measure variance differences between 2 or more groups

Using Governance, Policy and Law for conserving ecosystems
Fundamentals of Canadian governance and law
· Canadian public lands are “Crown lands”
· Private property interests have less influence however Crown lands are often leased (for logging)
· There is power sharing between central and provincial governments
· Municipal gov’ts have no formal constitutional standing
· Makes it easier for province of federal powers to supersede any local initiatives
How Canadian governance and law can thwart national environmental and resource standards
· Constitutional precedents often make attempts to enact national or provincial standards difficult
· The notwithstanding clause is a modern example
· It is hard to get cooperation to manage on the basis of ecosystems that usually cross political boundaries
· Federal and provincial gov’ts have given many financial and enforcement responsibilities to municipalities with few taxation powers so environmental issues get neglected
Types of environmental rights in Canada
· Procedural rights are safeguards for participation of environmental advocates and substantive rights are those forcing a change in laws
· These creat a civil liberty that may sway decisions in favour of environmental protection
· Substantive changes usually arise when Crown common property rights outweigh private property rights
· The Charter of Rights and Freedoms balances individual rights and common rights
Canadian Charter of Rights and Freedoms: Relationship to Environmental Law
· Canada has no explicit environmental rights in the constitution
· This has led to appeals based on the Charter of Rights and Freedoms
· Section 1
· Infringements of any other section are permitted if this represents a “reasonable limit” in law and in a democratic, just society
· Interpreted by the Court as allowing environmental enforcement as a reasonable limit to personal freedoms
· Section 7
· (all individuals have a right to life, liberty, security) has been interpreted as meaning you can’t sue if environmental laws hurt property values or jobs but also that you can’t sue if polluters do the same
· Section 15
· (every individual is equal under the law)
· The Supreme Court has ruled corporations aren’t individuals in this sense so the Charter does not apply to them as individuals and they are not a person in terms of S.7 either
· The Charter hinders redress on environmental and resource issues as it requires the establishment of a link between environmental injury and infringement of equal treatment
· This complicates environmental justice issues like the Sydney Tar Ponds, Oak Ridges Moraine, the Tar Sands, the Enbridge Pipeline and general aboriginal resource rights
The future of environmental law and the Charter of Rights and Freedoms
· Enviro rights involve gradual, cumulative, complex effects that can involve inter-generational equity, which means they are harder to argue legally than immediate threats to identifiable individuals
· Its hard to write good legislation
· Both vague and over-specific environmental laws can be rejected by courts
· Although the Supreme Court recognizes that environment and resource regulations and enforcement are legitimate responses to protect the common good
In terms of operational laws, environment and resource regulations and approvals are difficult to enforce
· Laws and policies rarely consider interactions or cumulative effects and were not developed in a comprehensive environmental policy
· They are usually based on individual studies raising alarms
· Trying to enforce these standards is difficult because of vague laws and because of government cutbacks
· More jurisdictions use permits, licensing, and approvals to enforce environmental/resource standards
· These can either help enforce environmental laws or they can be used to exempt industries from them and many activities or industries are exempt because they pre-date the laws and standards
· You end up with cases like Cleveland Ohio having to fence and chlorinate Lake Erie Shores
· The essential issue is how to be fair to industry and how to protect environment, resources, and public
· When gov’ts tried to be “fair” to industry, protection ended up only occurring if there were appeals from public participation NGOs or the media
· The public however is not aware of the processes needed or the time limits and gov’ts were lax in publicizing things like hearings or forums
· There have been attempts to allow for more public participation by amending laws but usually the courts decide who has standing or who is directly affected by an action
· Environmental NGOs or activists too often seek legal standing at approval hearings
· But they are not always successful since courts can rule they are not “directly affected”
Consultation, transactive planning, and landscape strategic planning are preventative – may avoid legal battles
· Use governance mechanisms to plan for better synergies between diametric goals like conservation and development to avoid conflict and a reliance on laws/courts
· All parties must be willing to compromise
· Most conventional development is ecologically devastating
· It doesn’t have to be this way – at least some limited growth
· Instead of protecting a parcel of land, protect the total landscape
· Do not be bound by survey or political boundaries
· Have clear conservation objectives and enforce them
· You need both carrot and stick – incentives for all to participate, but laws and effective enforcement in case people cheat
ON MOE (sucked shit early on.. bunch of pushovers, but public pressure and minority gov’ts led to various Acts and the Environmental Bill of Rights
· Conservative Mike Harris cut MOE operating budgets leading to merging of units and staff who had way too many tasks to perform
Using ecological economics to solve problems
· There can be minimal conflict between vibrant economies and sustainable environments and resource use
· The conflict exists because of uncritical political and ideological positions
· Unless those are debunked with the best evidence, little progress will be made
ANWR: large numbers need to be put in context
· There is a possibility of drilling and harvesting the oil, but won't help in terms of solving energy issues long-term… it only prolongs our incessant craving for oil
· A better solution is to find alternatives rather than capitalize on a short-term, expensive and ecologically retarded idea
· Short-term thinking is what got us into this problem
Neoclassical economics may assume too much
· Out-dated
· Focused more on micro-economics or the actions of individuals
A critique of one aspect of neoclassical theory
· Neoclassist Julian Simon
· Does economic growth continue because increasing resource scarcity generates a profit motivation for
· Resource exploration and substitution?
· Recycling, reuse, reduce, efficiency?
· Some have argued that a lack of increase in inflation-adjusted cost of resources indicates abundance and faith in future technology
· But resource use is taxpayer subsidized and lacks environmental accounting
· A polluter usually doesn’t pay and impacts are externalized

