ERSC Questions <3

1) Define and differentiate between the two

a) Greenhouse effect and enhanced greenhouse effect

The greenhouse effect happens naturally in the earth and is the initial means of heating the earth’s surface. It’s the basic idea of heat energy from the sun being trapped in the atmosphere and is perfectly fine and natural for the earth. The enhanced greenhouse effect is what we consider global warming. It’s the same basic idea as the greenhouse effect except it’s enhanced (hehe see that?) by gases we release into the atmosphere (Carbon dioxide, methane, etc).  So in summary, greenhouse effect is the good and natural thing and the enhanced greenhouse effect is when it starts to become detrimental to the environment and cause global warming. 

b) Energy and Power

Energy and Power are different in the sense that power is how much energy being used.  Energy is measured in Joules while Power is measured in Watts (aka Joules/sec). Energy is defined as the ability to do work and power is defined as how much work can be done in a fixed amount of time.  (These are physics definitions of the terms but like I didn’t know if there were environmental ones in regards to this course but like it might also mean this…) Energy can come from any source and is not destroyed just transferred, and power is usually from a generating source. (not sure which definition is wanted so keep both in mind).

c) Attitudes /beliefs versus behavior

Attitudes and beliefs are considered to reflect in their behavior.  Their attitudes and beliefs on certain subjects/happenings directly reflect to how they’re going to act in regards to the situation. Because this is ERSC and not psych this most likely applies to how some older people were raised with different science and that some old theories about the environment (Global Cooling) were not actually proven. People like this are most likely the ones skeptical of global warming and their behavior towards it is because of their attitudes and beliefs that formed over time.

d) Food Webs and Trophic Levels

Although food webs and trophic pyramids look similar they aren’t exactly the same.  Food webs show living organisms in an ecosystem and show how they are connected by what they eat. Trophic pyramids have a rough food chain but also show the transfer of energy in organisms. For example a tropic pyramid starts with a producer (a plant that gets its energy from the sun) it gets 100% of energy, a primary consumer (insect or small herbivore) which will then get 10% of the energy, then secondary consumer (usually small omnivore that consumes the primary consumer, Ex: weasel) which gets 1% of the original energy, and then a tertiary consumer 

(large carnivore ex: Wolf) which will gain 0.1% of the original energy. So basically each trophic level loses 90% of its energy as it moves up.

e) Nonnative species and Invasive species

Nonnative and invasive species are both species that are introduced to an environment that they don’t originally come from but the similarity’s end there.  Nonnative species cause no harm to their environment and most of the time they are introduced into an environment so that they will be beneficial. Some examples of nonnative species are soybeans and petunias in the USA. Invasive species are usually introduced by accident and they then flourish in their new environment because they usually have no natural predators and are able to just do whatever they want and they can cause major damage to animals and the habitat they are in. Some examples of invasive species are European Starlings and the Emerald Ash Borer.

2) Making reference to the Pressure-State-Response model, describe an activity at Trent that impacts the environment. Evaluate the effectiveness of the existing response strategy and suggest options for improvement.

Basically the same thing we did for assignment 1 so I’m going to use my same example.

Pressure- Students living on res drinking lots of bottled water

State- Plastic water bottles sit in landfills and never decompose and are completely unnecessary 

Response- Recycling campaign posters all across campus, lots of blue bins, handing out reusable water bottles in the res packages on the first day.

Slightly effective response and does good at reminding people to recycle but not everyone listens to just signs on the wall. Other possible responses could be incentives at the cafeteria to use reusable water bottles; maybe like 50 cents of if you fill a fountain drink in your reusable bottles instead of the paper cups/buying a plastic water bottle. Not everyone listens to signs/posters but everyone likes to save money! 

3) "Solutions to environmental problems require more than simply 'educating the public.' Discuss the basis for this sentence and suggest options for going beyond 'education' in solving environmental problems

Many people like to think that if we educate people about the effects of things like global warming and pollution that that will be enough to reduce the impact on the earth significantly. Without a doubt if everyone on the earth was educated about such things we could majorly cut down on pollution and others problems but, these problems are widespread and teaching people about isn’t going to solve all of our problems. We’ve learned to expect things like cars, and being able to buy things for cheap because they were made in large factories that have untold impacts on the environment. One way to go beyond education is to have people experience these things first hand and actually see them. It’s hard to fully understand the extent of some pollutants by just learning about them sitting in class. If people were able to get a firsthand experience seeing what some of these factories do then it will have a much larger impact the watching a video or learning from a textbook.

4) List and describe two limitations to the research study that we conducted into buckthorn distribution and density on the drumlin.

One limitation to our buckthorn study was that not everyone who participated in the study was entirely sure what a buckthorn was. Many times in my seminar group I saw people try to count trees that weren’t buckthorns and I’m lead to assume that it was not only people in my seminar group that had trouble with the buckthorns. By counting more buckthorn then our really there it could easily cause error in our data. Another limitation I saw was that we counted all sizes of buckthorn even the very small ones. In my area where we were counting there was a group of about 20 very small buckthorns all close together and it was very dense. This is a limitation because in future studies areas like that won’t have that many buckthorns because eventually they will die because 20 full grown buckthorns won’t fit in a 2 foot radius of each other. We should have had a cut off range for size of buckthorn because if we count all the saplings then it can throw off the numbers and future studies won’t have anywhere near as many as we counted.

5) Define Net Primary Productivity. Discuss the role of humans in appropriating Net Primary Productivity

NPP Definition: The rate at which an ecosystem accumulates energy or biomass, excluding the energy it uses for the process of respiration. This typically corresponds to the rate of photosynthesis, minus respiration by the photosynthesizers (dat copy paste)

Basically it’s how productive an ecosystem is, how fast it’s able to create energy. As an added bonus it already takes out the respiration done by plants! SO AWESOME.

Humans appropriate (take it and use it) as it’s important to know for things like greenhouses or experiments that involve watching and recording how ecosystems work and other things like that. 

6) Briefly outline and describe the “pressure-state-response” model for understanding the state of the environment, making reference to an example regarding the state of Trent’s environment

Literally the exact same question as number 2

BONUS)  Buckthorn seedlings and shrubs are growing on the drumlin behind Lady Eaton College. Discuss the future impacts of buckthorn on the forest structure on the drumlin as well as its management.

 Buckthorns are an invasive species and are able to spread quickly and easily throughout areas where it’s introduced, like the Lady Eaton Drumlin. Their fruit have a laxative effect on wildlife which is one of the reasons it’s able to spread its seeds so quickly and easily. A large concern with the buckthorn is that it can be a host for oat crown rust and soybean aphid which can both cause major damage to other plant life, especially crops. It’s tolerant to both shade and drought so is able to grow in harsh conditions; it outcompetes plants native to the forest, reduces the forest biodiversity, and overall degrades the quality of the forest as a wildlife habitat. It causes problems for industries like agriculture and forestry, which is a concern because of nearby farms to the drumlin. (I read a really good article on the Buckthorn in Ontario, it’s called “Invasive Common Buckthorn: Best Management Practices in Ontario” it has a bunch of things regarding the buckthorn so if you’re confused it’s worth checking out)
ERSC Midterm Sample Questions

· 7)  Describe the difference between carbon stocks and carbon flows in the carbon cycle (2 marks )

   Carbon stocks are the amount of carbon in a reservoir or a system and carbon flows are the amount of carbon emitted from a reservoir or system.

· 8)  Describe the theory of island biogeography. Use figures as needed. (4 marks). What are the implications of this theory for protecting habitat  and ecosystems? (4 marks) 

  The theory of island biography states that larger islands have more species due to a bigger ecosystem and variation in habitats. Large islands are also easier to come across. The closer the island is to the mainland, the more inhabitants the island will have, as it is easier to access. Transitions between the mainland and the island are much easier. Extinction rates occur at a higher rate the smaller the island is. 

   This theory gives us a better understanding as to how an island works as an ecosystem. This allows us to better judge the ecological state of an island and deciding which ones are in need of critical conservation and protection. This theory allows us to better judge the overall effect of loosing a species on the island as well as how long it will take for a species to go extinct. Thus this theory gives us a better insight as of  how to manage protecting the habitat and ecosystems of multiple islands.

· 9)  Define “keystone species”? (2 marks) 

    A species or group of species whose impact on the structure and function of its ecosystem is much more larger and influential that would be expected from its mere abundance.

· 10)  Explain the competitive exclusion principle and how it leads to resource partitioning (6 marks). 

   The competitive exclusion principle states that no two species will occupy the same niche and compete for exactly the same resources for an extended period of time. This means that the niches of two species can’t completely overlap indefinitely. It is said that if two species occupy the same niche, one will migrate, become extinct, or partition the resource and utilize a sub-set of the same resource.

· 11)  Describe the relationship between trophic levels and energy flow in ecosystems. (5 marks) 

As the energy has to go through more tropic levels the energy flow decreases. This means that tropic levels and energy flows are inversely related. For instance the energy flow from the producers to the primary consumers is greater then the energy flow from the producers to the secondary consumers and tertiary consumers.

· 12)  How is energy from a building integrated photovoltaic system different from energy from a solar hot water heating system? (4 marks) 

   Energy from an integrated photovoltaic system comes from the energy the sun releases, which get absorbed through modules located on a solar panel. This allows the energy to be renewable and less harmful towards the environment. Solar hot water heating systems also uses energy from the sun but is collected in a different way. A storage tank is placed on a roof containing water above solar collectors. A pump system pumps the hot water from the storage tank to the solar collectors where the energy is harvested from the process.

13) What is “ecosystem management”? (5 marks)

Ecosystem management is a process that aims to conserve major ecological services and restore natural resources while meeting the socioeconomic, political and cultural needs of current and future generations. The principal objective of ecosystem management is the efficient maintenance, and ethical use of natural resources.

14) What is the pathology of resource management? Discuss this pathology in the context of the mountain pine beetle. (10 marks). 

the pathology of resource management is command and control. create institutions in society to control diversity and changes in the ecosystem, ensuring an even and constant flow of goods and services. Certain collapses consist of two main components, one ecological and one socio-economic. The ecological component is seen in that with our efforts to control nature's production of goods and services we nearly always cause a slow yet continuous reduction in biological diversity.Control reduces natural variations in the ecosystem, which in turn contributes to making it more sensitive to both natural disturbances (bad weather, fires, floods) and man-made disturbances (eutrophication and discharge of environmental poisons likewise social and institutional change).An alternative to command-and-control. Instead of striving after ever greater control over the ecosystem we can accept that nature is complex, non-linear and that our knowledge of the ecosystem will always by limited because the future is never entirely predictable. It is therefore that we must create institutions that increase, rather than decrease, resilience in the ecosystem.
15) Using three key design principles for energy conservation or the “soft energy” path, describe three specific energy efficient measures and policies that will reduce energy demand (10 marks). 

soft energy path to describe an alternative future where energy efficiency and appropriate renewable energy sources steadily replace a centralized energy system based on fossil and nuclear fuels.  Soft energy paths involve efficient use of energy, diversity of energy production methods (matched in scale and quality to end uses), and special reliance on co-generation and "soft energy technologies" such as solar energy, wind energy, biofuels, geothermal energy, wave power, tidal power, etc. REDUCE ENERGY DEMAND : The Energy Efficiency and Conservation Block Grants program, funded by President Obama's American Recovery and Reinvestment Act, will provide grants for projects that reduce total energy use and fossil fuel emissions, and improve energy efficiency nationwide. Vision for 2025: A Framework for Change", which lays out a proposed energy efficiency action plan for state policy makers. If implemented by all states, the plan could lower energy demand across the country by 50%. Combined Heat and Power simultaneously generates usable heat and power in an efficient, single process, allowing for the use of by-product heat that would otherwise be wasted. For many organisations CHP offers the most significant single opportunity to reduce energy demand. Reducing the government’s carbon emissions by reducing our greenhouse gas emissions, waste and water usage.
16) Distinguish between high- and low-quality energy. (3 marks). Where does “lost” energy go when energy is converted from one form to another? (2 marks) 

The quality of energy is a perception, and it is necessary to grade the tasks for which the energy is used to understand it better. One perception is that You require High quality energy to do high quality task. Low quality energy cant be used to do a high quality task, where as high quality energy can be used to perform any task ,low or high quality. Another perception is that, High quality energy can be transformed into several forms of energy with great efficiency (without much loss of energy when changing form). Take the example of electricity, which is a high quality form of energy. It can be converted to mechanical energy (in running electric motors), Thermal energy (in heating water), Electromagnetic radiation (in Radio broadcast) with little loss of energy while changing form. Here Water heating is a low quality task, which can be met by a low quality energy such as heat (from burning fuel). Only Electric energy which is a high quality energy can be used in high quality tasks such as running a motor. Heat is always the end product in an energy chain and is lost into the environment - hence global warming.
17) Discuss the challenges and  likelihood  of  limiting greenhouse gas  emissions that global  warming  is  kept  below a 2  °C threshold (5 marks). What is the basis  for  the  2°C threshold?(5  marks)


- Kyoto Protocol in 2002, pledging to reduce GHG emissions to 6 per cent below 1990 levels between 2008 and 2012. As of 2010, however, absolute GHG emissions remained 17 per cent above 1990 levels. One of the main reasons for the increase has been the growth in exports of petroleum, natural gas, and forest products. Canada has not seen a substantial improvement on its per capita GHG emissions. In 1992, Canada signed the United Nations Framework Convention on Climate Change (UNFCC), under which it committed to stabilizing GHG emissions at 1990 levels by 2000. In 2000

What is being done to reduce greenhouse gas emissions in Canada?

Passenger automobile and light truck greenhouse gas emissions regulations: New emissions standards have been set for 2011–2016 model-year vehicles. The new standards are expected to reduce vehicle emissions from vehicles in these model years by 25 per cent compared with 2008 models. Heavy-duty vehicle emissions regulations: In April 2012, the government announced new regulations to limit greenhouse gas emissions from heavy-duty vehicles. The aim of the new regulations is to reduce emissions from these vehicles by up to 23 percent by 2018.6 Regulations on coal-fired electricity generation: In September 2012, final regulations were revealed to reduce emissions from the generation of electricity from coal, beginning in 2015. The proposed regulations will apply stringent performance standards to coal-fired electricity generation facilities.7
18) How much energy does a car use each year? Assume: 10 liters/100 km; 108 Joules energy/liter gasoline; 10,000km driving per year.

energy is used per day = distance travelled per day / distance per unit of fuel X energy per unit of fuel

distance travelled per day : 10000 per year --> 10 000/365 =27.397 per day 

distance per unit of fuel :  1000litres/10000km=0.1 L/km
energy per unit of fuel :  108 joules/liter

i think this is how to do it but im not good with math or anything like that so.....

but answer is : 27.397/0.1 = 273.97*108=29588.76

this is answer seems a bit tootoo much soo ummm yeah !

Review 19-24

19) Describe how a feed-in tariff works and discuss the implications of the recent feed-in tariff for Ontario. (10 marks)

A feed-in tariff is a rate of money paid by the government to homeowners, business and organisations such as schools and community groups to generate their own electricity through small-scale green energy installations such as solar panels. It works by generating power for the homeowner or business and selling excess power to the government to add to the National Grid. The reason behind this that by the government buying the electricity at a premium, people will be encouraged to produce green power not only for themselves but for the grid.

The implications of the recent feed-in tariff for Ontario is that the government is slowly moving towards greener solutions for power generation and that green energy is becoming not only accessible but affordable to the general public. With more people creating green energy, less clean energy sources will not have to be used as frequently which will slightly reduce Canada’s carbon footprint.

20) Explain what a Dobson Unit is and what are typical values over the United States? (2 marks)

Dobson unit: The common unit for measuring ozone concentration. One Dobson Unit is the number of molecules of ozone that would be required to create a layer of pure ozone 0.01 millimeters thick at a temperature of 0 degrees Celsius and a pressure of 1 atmosphere (STP).  A 

typical amount of ozone in the stratosphere above the United States is about 350 Dobson 

units which is equivalent to layer of ozone only 3.5 mm thick at ground level. 

21) Briefly explain what Polar Stratospheric Clouds are and why they are important for ozone depletion, particularly over Antarctica. (5 marks)

PSCs are clouds made of water crystals and nitric acid that form when water vapor enters the stratosphere and when temperatures are cold enough for water vapor to condense. During the winter, the high latitudes receive very little to no solar radiation, so temperatures drop significantly. Under these conditions, PSCs can develop. They trap outgoing longwave radiation (OLR) and emit some of it back towards the Earth's surface, so they hinder atmospheric cooling. They also are the place where most of the harmful chemical reactions occur. They assist in ozone depletion because they support chemical reactions that produce active chlorine which catalyzes ozone destruction, and also because they remove gaseous nitric acid, perturbing nitrogen and chlorine cycles in a way which increases ozone destruction.

22) Explain why stratospheric ozone depletion greatest over Antarctica and at what time of the year is the reduction the greatest? (5 marks).

This happens over Antarctica because it has the right conditions (very cold and dark). Usually during the dark months,  chlorine and bromine are 'locked' into stable reservoir compounds. But with the return of sunlight in the early spring, these reservoir compounds are converted to active chlorine and bromine species on the surface of the PSCs.

23) Summarize some of the biophysical evidence that suggests the climate is changing (10 marks).

1. Ice caps/ Glaciers melting: Less to reflect the sun

2. Water rising: Since 1993, sea level has been rising at a rate of around 3 mm yr–1, significantly higher than the average during the previous half century.

3. Oceans are warming: Though not as much as the land, with the waters warming, the currents will be affected which will further change the weather.

4. 2% more land precipitation: Warmer temperatures lead to more evaporation, and therefor precipitation
5. Land warming- The rate of warming over the last 50 years is almost double that 

over the last 100 years.

6. Extreme weather: These other changes are causing more natural disasters to occur, those such as the tsunami that recently hit Thailand are caused by increasing temperatures and water levels.

24) In lecture, we discussed five problems with the market. Outline and discuss these problems. (10 marks)

Difficulties with the market 

1.  Biophysical limits & exponential growth of market : There is exponential growth within the economy, but resources are growing scarce. 

2.  Environment is left out of the market: Because its nearly impossible to but a value on a river, economists believe them to be of no value and therefor believe there to be no value in protecting it.

3.  Environmental externalities are imposed on others and future generations: When a product or service does not include all the environmental costs associated with its production (Ex.  Air pollution from coal-fired electricity – imposed on those with respiratory problems)

4.  Market time frame is too short compared with environmental problems. : Environmental issues are generally long-term (ex.  climate, loss of biodiversity) but market is short time. A dollar now vs. possible repercussions in the distant future. 

5.  Managing common pool resources: Look up the tragedy of the commons. Everyone is pushed to pursue private success in wealth rather than having resources last for everyone. Sharing is caring. 

