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HOME SCHOOL PACKAGE CONTENT

	TOPIC : -  CLIMATE CHANGE AND DISASTER RISK REDUCTION

	WEEK
	TOPIC/LESSON
	SPECIFIC LEARNING OUTCOME
	PAGE

	4
	Climate Change Impacts

(1-2)
	· Describe current scientific forecast for climate change. 

· Analyse climatic data from the most recent glacial period and present day. 

· Describe the link between global warming and climate change. 

· Describe the effects of climate change on various ecosystems using appropriate examples. 

· Describe climate change impact on people. 

· Explain climate change impact on people.
	4-9

	
	Climate Change –Sea Level Rise

(3-5)
	· Describe possible climate change impact on population distribution. 

· Explain possible climate change impact on population distribution. 

· Define sea level rise. 

· Describe the influence of climate change on sea level rise. 

· Explain the influence of climate change on sea level rise. 

· Describe possible effects of sea level rise on various coastal ecosystems. 

· Explain how sea level rise is likely to impact on population. 

· Explain how sea level rise is likely to impact on population distribution.
	10-15

	5

	Climate Change Issues

(1-3)
	· Predict, with appropriate justification, the time needed for an ecosystem to recover.

· Predict possible types of migration resulting from climate change. 

· Justify your prediction for types of migration resulting from climate change. 

· Predict possible types of migration resulting from sea level rise. 

· Justify your prediction for types of migration resulting from sea level rise.
	16-19

	
	Mitigation/ adaptation measures to climate change

(4-5) 


	· Compare viewpoints on reduction of greenhouse gas emissions. 

· Justify viewpoints on reduction of greenhouse gas emissions. 

· Compare viewpoints on forest protection and/or conservation. 

· Justify viewpoints on forest protection and/or conservation.
	19-25

	6
	Disaster Risk Reduction

      (1-3)


	· Define “vulnerable populations” to disasters. 

· Define “marginalized populations” to disasters. 

· Describe challenges faced by vulnerable populations during a disaster, using clear examples. 

· Explain the vulnerability of certain populations during a disaster. 

· Describe strategies of overcoming challenges faced by vulnerable populations during a disaster in the future. 

· Evaluate strategies of overcoming challenges faced by vulnerable populations during a disaster in the future.
	26-31

	
	Disaster risk Reduction

(4-5)
	· Describe challenges faced by marginalized populations during a disaster, using clear examples. 

· Explain why certain populations are marginalized during a disaster. 

· Describe strategies of overcoming challenges faced by marginalized populations during a disaster in the future. 

· Evaluate strategies of overcoming challenges faced by marginalized populations during a disaster in the future. 

· Analyse information on disasters in order to get a true picture of local realities.
	32-34

	7
	Renewable Energy :- Geothermal Energy
(1-3)
	· Define “geothermal energy”. 

· Describe different forms of geothermal energy. 

· Differentiate between high-energy and low-energy geothermal power. 

· Identify methods of harnessing high-energy geothermal power. 

· Describe methods of harnessing high-energy geothermal power. 

· Name an existing high-energy geothermal site in the world.
	35-43

	
	Lower-Energy Geothermal Power

(4-5)


	· Identify methods of harnessing low-energy geothermal power. 

· Describe methods of harnessing low-energy geothermal power. 

· Name an existing low-energy geothermal site in the world. 

· Identify a coolant in geothermal energy harnessing. 

· Describe the functioning of coolants.
	44-46

	8
	Hydro-electricity

     (1-3)
	· Define “hydro energy”. 

· List the different forms of hydro-electricity. 

· Describe a method of harnessing hydro-electricity. 

· Explain the economic significance of harnessing hydro-electricity in the country.
	47-50

	
	Micro-hydro-power
       (4-5)
	· Define micro-hydro-power. 

· State the advantages of micro-hydro power. 

· Evaluate the significance of hydro-power on the environment, using examples.
	51-53

	9
	Solid Biomas
     (1-5)
	· Define “solid biomass”. 

· Identify the sources of solid biomass. 

· Describe the value of energy from solid biomass. 

· Explain the impact of this type of energy on the greenhouse effect. 

· Classify the different forms of solid fuel. 

· Describe the function of an automatic boiler room.
	54-57


LESSON Plan
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    Teacher
	Name : Nerol Namak
Subject : Earth Science
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        Date
	08/06 & 10/06/2020
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	Topic :  Climate Change Impacts –Global warming
Lessons : 1-2 (week 4)
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Learning outcomes
	12ESC2.2.2.1 

Describe current scientific forecast for climate change. 

2

12ESC2.2.3.1 

Analyse climatic data from the most recent glacial period and present day. 

3

12ESC2.2.2.2 

Describe the link between global warming and climate change. 

2

12ESC2.2.2.3 

Describe the effects of climate change on various ecosystems using appropriate examples. 

2

12ESC2.2.2.4 

Describe climate change impact on people. 

2

12ESC2.2.3.2 

Explain climate change impact on people.
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Introduction
	 In this lesson we will focus on what are some of the scientific focus on climate change, the effects of climate change on people and the ecosystems.
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	‘Save our climate’
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Learners notes
	Predictions of Future Global Climate

Temperature Will Rise: Climate models predict that Earth’s global average temperate will rise in the future. For the next two decades warming of about 0.2° Celsius is projected. If we continue to emit as many, or more, greenhouse gases, this will cause more warming during the 21st Century than we saw in the 20th Century. During the 21st Century, various computer models predict that Earth’s average temperature will rise between 1.8° and 4.0° Celsius (3.2° and 7.2° F). 
Changing Precipitation : Warmer average global temperature will cause a higher rate of evaporation, causing the water cycle to “speed up”. More water vapor in the atmosphere will lead to more precipitation. According to models, global average precipitation will most likely increase by about 3-5% with a minimum increase of at least 1% and a maximum increase of about 8%. Yet, changes in precipitation will not be evenly distributed. Some locations will get more snow, others will see less rain. Some places will have wetter winters and drier summers.

Melting Snow and Ice: As the climate warms, snow and ice melt. The amount of summer melting of glaciers, ice sheets, and other snow and ice on land are predicted to be greater than the amount of winter precipitation. The amount of sea ice (frozen seawater) floating in the ocean in the Arctic and Antarctic is expected to decrease over the 21st Century too, although there is some uncertainty as to the amount of melt.

Rising Sea Level: A warmer climate causes sea level to rise via two mechanisms: (1) melting glaciers and ice sheets (ice on land) add water to the oceans, raising sea level, and (2) ocean water expands as it warms, increasing its volume and thus also raising sea level. During the 20th Century, sea level rose about 10 to 20 cm (4 to 8 inches). Thermal expansion and melting ice each contributed about half of the rise, though there is some uncertainty in the exact magnitude of the contribution from each source. By the year 2100, models predict sea level will rise between about 20 and 50 cm (8 to 20 inches) above late 20th Century levels. Thermal expansion of sea water is predicted to account for about 75% of future sea level rise according to most models.

Acidic Ocean Water: Earth's oceans are predicted to act as a buffer against climate change by taking up some of the excess heat and carbon dioxide from the atmosphere. This is good news in the short run, but more problematic in the long run. Carbon dioxide combined with seawater forms weak carbonic acid. Scientists believe this process has reduced the pH of the oceans by about 0.1 pH since pre-industrial times. Further acidification of 0.14 to 0.35 pH is expected by the year 2100. More acidic ocean water may cause problems for marine organisms.

Impacts on Ocean Currents: Large-scale ocean currents called thermohaline circulation, driven by differences in salinity and temperature, may also be disrupted as climate warms. Changes in precipitation patterns and the influx of fresh water into the oceans from melting ice can alter salinity. Changing salinity, along with rising water temperature, may disrupt the currents. In an extreme case, thermohaline circulation could be disrupted or even shut down in some parts of the ocean, which could have large effects on climate.

More Clouds: Clouds are a bit of a wild-card in global climate models. Warmer global temperatures produce faster overall evaporation rates, resulting in more water vapor in the atmosphere... and hence more clouds. Different types of clouds at different locations have different effects on climate. Some shade the Earth, cooling climate. Others enhance the greenhouse effect with their heat-trapping water vapor and droplets. Scientists expect a warmer world to be a cloudier one, but are not yet certain how the increased cloudiness will feed back into the climate system. Modeling the influence of clouds in the climate system is an area of active scientific research.

Changes to Life and the Carbon Cycle: Climate change will alter many aspects of biological systems and the global carbon cycle. Temperature changes will alter the natural ranges of many types of plants and animals, both wild and domesticated. There will also be changes to the lengths of growing seasons, geographical ranges of plants, and frost dates.

Models of the global carbon cycle suggest that the Earth system will be able to absorb less CO2 out of the atmosphere as the climate warms, worsening the warming problem.

What's the Difference Between Global Warming and Climate Change?


What is Global Warming ?
Global warming is the long-term heating of Earth’s climate system observed since the pre-industrial period (between 1850 and 1900) due to human activities, primarily fossil fuel burning, which increases heat-trapping greenhouse gas levels in Earth’s atmosphere. The term is frequently used interchangeably with the term climate change, though the latter refers to both human- and naturally produced warming and the effects it has on our planet. It is most commonly measured as the average increase in Earth’s global surface temperature.

Since the pre-industrial period, human activities are estimated to have increased Earth’s global average temperature by about 1 degree Celsius (1.8 degrees Fahrenheit), a number that is currently increasing by 0.2 degrees Celsius (0.36 degrees Fahrenheit) per decade. Most of the current warming trend is extremely likely (greater than 95 percent probability) the result of human activity since the 1950s and is proceeding at an unprecedented rate over decades to millennia.

What is Climate Change?

Climate change is a long-term change in the average weather patterns that have come to define Earth’s local, regional and global climates. These changes have a broad range of observed effects that are synonymous with the term.

Changes observed in Earth’s climate since the early 20th century are primarily driven by human activities, particularly fossil fuel burning, which increases heat-trapping greenhouse gas levels in Earth’s atmosphere, raising Earth’s average surface temperature. These human-produced temperature increases are commonly referred to as global warming. Natural processes can also contribute to climate change, including internal variability (e.g., cyclical ocean patterns like El Niño, La Niña and the Pacific Decadal Oscillation) and external forcings (e.g., volcanic activity, changes in the Sun’s energy output, variations in Earth’s orbit).

Scientists use observations from the ground, air and space, along with theoretical models, to monitor and study past, present and future climate change. Climate data records provide evidence of climate change key indicators, such as global land and ocean temperature increases; rising sea levels; ice loss at Earth’s poles and in mountain glaciers; frequency and severity changes in extreme weather such as hurricanes, heatwaves, wildfires, droughts, floods and precipitation; and cloud and vegetation cover changes, to name but a few.
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	 https://www.youtube.com/watch?v=dcBXmj1nMTQ
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	Exercises

1. Analyse climatic data from the most recent glacial period and present day.

2. Describe the effects of climate change on various ecosystems using appropriate examples. 

3. Describe climate change impact on people. 

4. Explain climate change impact on people.

· 
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Assignment
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Assessment
	 Test be given for the whole sub-strand
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References
	https://climate.nasa.gov/resources/global-warming-vs-climate-change/



LESSON Plan
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    Teacher
	Name : Nerol Namak
Subject : Year 12 Earth Science


	
        Date
	11-12th June 2020

	
	Topic : Climate change Impacts –Sea level Rise
Lesson number : 3-5 (Week 4)
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Learning outcomes
	12ESC2.2.2.5 

Describe possible climate change impact on population distribution. 

2

12ESC2.2.3.3 

Explain possible climate change impact on population distribution. 

3

12ESC2.2.1.1 

Define sea level rise. 

1

12ESC2.2.2.6 

Describe the influence of climate change on sea level rise. 

2

12ESC2.2.3.4 

Explain the influence of climate change on sea level rise. 

3

12ESC2.2.2.7 

Describe possible effects of sea level rise on various coastal ecosystems. 

2

12ESC2.2.3.5 

Explain how sea level rise is likely to impact on population. 

3

12ESC2.2.3.6 

Explain how sea level rise is likely to impact on population distribution. 



	Introduction
	This lesson will focus on the possible impacts of climate change on population distribution. It will also discus the influence of climate change on sea level rise and the impact of sea level rise on people and the environment.


	
	‘Safe climate safe future’

	
Learners notes
	CLIMATE CHANGE IMPACT ON POPULATION DISTRIBUTION

Of all the geographic influences on population distribution, climatic conditions are perhaps the most important. Climate affects population distribution both directly as well as indirectly through its effects on soil, vegetation and agriculture that have direct bearings on the pattern of population distribution. Moreover, other physical factors like latitude and altitude also operate on population distribution through climatic conditions.
Although climatic optima are difficult to define, extremes of temperature, rainfall and humidity certainly limit the concentration of population in any part of the earth. In the Northern Hemisphere, extreme cold conditions in the high latitude areas have prevented human habitation. Likewise, extremely high temperature and aridity in the hot deserts of the world restrict human habitability. Some of the geographers in past have, therefore, gone to the extent of claiming a deterministic relationship between climate and population distribution.

It should, however, be noted that man has ability to adapt himself to different climatic conditions. This explains a high density in the tropics, which are otherwise marked with extremes of climatic conditions. Progress in science and technology has greatly augmented man’s ability to adapt to different climatic conditions. Though limited in magnitude, the peopling of the Alaska and Siberia during the last century owes to the scientific and technological advancements.

The cases of Java and the Amazon basin also serve to refute deterministic stance of relationship between climate and population distribution. Though, both of them experience equatorial type of climate, they differ markedly from one another in terms of population density. While Java is one of the most densely parts of the world, the Amazon basin is marked with a very sparse population.

WHAT IS SEA LEVEL RISE?
Sea level rise is an increase in the level of the world’s oceans due to the effects of global warming. Sea levels are rising due to melting ice and thermal expansion related to global warming. This trend may have consequences for life on Earth.
Burning fossil fuels is one of the causes of global warming because it releases carbon dioxide and other heat-trapping gasses into the atmosphere. The oceans then absorb the majority of this heat. As water becomes warmer, it expands. This results in ocean levels rising worldwide.

Land-based ice, such as glaciers and ice sheets, is greatly affected by global warming, as well. These reserves of ice are located in places like Greenland and Antarctica. Typically, they experience melt during the warmer months of the year and the ice is replenished in colder months. With the average year-round global temperatures rising, however, ice caps and glaciers are experiencing a disproportionate amount of melting at an accelerated rate. 

Sea level rise poses a serious threat to coastal life around the world. Consequences include increased intensity of storm surges, flooding, and damage to coastal areas. In many cases, this is where large population centers are located, in addition to fragile wildlife habitats. Therefore, people may become displaced and will need to seek safer homes. Even life farther inland is threatened because rising seas can contaminate soil and groundwater with salt. Predicting how high the sea levels will rise is difficult. However, it is an issue that must be carefully monitored so coastal areas can be prepared for the consequences.

HOW IS SEA LEVEL RISE RELATED TO CLIMATE CHANGE?

Sea levels are rising as the oceans warm, ice melts and water expands. Sea levels have already risen about a foot and could rise several more feet by the end of the century. A warming climate can cause seawater to expand and ice over land to melt, both of which can cause a rise in sea level.
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Storm surge on a Louisiana highway shows the effects of rising sea levels.

Many people are interested in climate change and how a changing climate will affect the ocean. With the majority of Americans living in coastal states, rising water levels can have potentially large impacts. Scientists have determined that global sea level has been steadily rising since 1900 at a rate of at least 1 - 2.5 millimeters per year.

Sea level can rise by two different mechanisms with respect to climate change; 

· First, as the oceans warm due to an increasing global temperature, seawater expands—taking up more space in the ocean basin and causing a rise in water level. 

· The second mechanism is the melting of ice over land, which then adds water to the ocean.

SEA LEVEL RISE: MAIN CONSEQUENCES

The effects of sea level rise are already being felt, and the forecasts are not very hopeful. First, water is increasingly invading coastal areas, causing soil erosion and threatening farmland, housing or recreation areas. The flooding of wetlands and pollution of aquifers also occur, affecting the flora and fauna of each place, causing the loss of habitat for fish, birds, plants and many other species.
On the other hand, a higher sea level causes heavy rains and strong winds, unleashes severe storms and other big atmospheric phenomena that can be a real threat to places that might be on its way.
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On the social aspect, the constant threat of sea level rise menaces hundreds of millions of people living in coastal communities. If water continues to rise, they will be forced to abandon their homes and move to another area, with the corresponding demographic problem. This is known as forced migration resulting from climate change.

Finally, low-lying islands would be swallowed by the oceans, leading to the disappearance of large land areas and even some countries.
EFFECTS OF SEA LEVEL RISE ON VARIOUS COASTAL ECOSYSTEMS

 Sea level rise is likely to have a dramatic impact on low-lying coastal and intertidal habitats—causing widespread flooding and accelerated coastal erosion. Ultimately, many coastal ecosystems may be lost or irreversibly altered. Rising sea level pushes the high-water mark landward; however, many coastal habitats are prevented from migrating inland due to natural or man-made barriers. This “coastal squeeze” could result in the loss of habitats, such as mudflats and marshes, which are critical for wildfowl and wader species.
Small islands, reefs and atolls are particularly vulnerable to sea level rise. Islands also tend to be important hotspots for biodiversity and endemism. For instance, a disproportionately high number of threatened birds, almost half, occur on islands, especially remote oceanic archipelagos.

The loss of coastal ecosystems would have profound implications for neighboring human communities. Coastal habitats, such as mangroves, provide many vital services. For instance, they act as nurseries for pelagic fish, are a source of food and fuel, and are barriers against tidal surges and flooding. Given that 10% of the world’s population (634 million people) live in coastal regions less than 10m above present sea level, it is imperative that steps are taken to safeguard low-lying coastal ecosystems against the worst impacts of sea level rise, not just for wildlife, but also for human societies.
WHY DOES SEA LEVEL RISE THREATEN MARINE ECOSYSTEMS ?

Most marine communities show a great deal of community structure and organization at the sea’s surface. Coral reefs, sea grass meadows, kelp beds, rocky intertidal zones and estuarine communities; all of these valuable ecosystems are structured around sea level. Many of these shallow-water ecosystems are already affected by coastal development and industrial pollution. 

Low-lying atolls and reef crests, and the animals that use these habitats for breeding, laying eggs or rearing young are immediately threatened by sea level rise. Sea turtles, marine mammals (such as the Hawaiian Monk Seal) and open-ocean sea birds are a few of the organisms that use such habitats. Estuarine and freshwater deltas, mangroves and salt marshes are also threatened by rapid sea level rise. Countless mammals, plants, invertebrates and birds use such habitats.

Coastal areas provide critical ecosystem services to surrounding human communities and infrastructure. They serve to reduce the wave energy that hits beach areas; they percolate and clean terrestrial runoff; and they function as nurseries for commercially important fisheries species. Therefore, rapid sea level rise not only threatens ecological systems, it also threatens coastal communities and economies.
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	https://www.youtube.com/watch?v=N1cdCUZNh04
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	Exercise

1) Explain possible climate change impact on population distribution.  

2) Describe the influence of climate change on sea level rise. 

3) Explain how sea level rise is likely to impact on population. 

4) Explain how sea level rise is likely to impact on population distribution. 
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Assignment
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Assessment
	Test to be given for this sub-strand.

	References
	https://www.nationalgeographic.org/encyclopedia/sea-level-rise/


LESSON Plan
	    Teacher
	Name : Nerol
Subject : 12 Earth Science


	
        Date
	15th June-17th June 2020

	
	Topic : Climate Change Issues
Lesson number : 1-3 (Week 5)
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Learning outcomes
	2ESC2.2.4.1 
Predict, with appropriate justification, the time needed for an ecosystem to recover.
4
12ESC2.2.4.2 
Predict possible types of migration resulting from climate change. 
4
12ESC2.2.4.3 
Justify your prediction for types of migration resulting from climate change. 
4
12ESC2.2.4.4 
Predict possible types of migration resulting from sea level rise. 
4
12ESC2.2.4.5 
Justify your prediction for types of migration resulting from sea level rise. 
4


	Introduction
	For this lesson we will continue to focus on the climate issues especially the sea level rise and its impacts on the coastal ecosystems. Further discussion will be on the types of migration resulting from climate change.


	
	Safe climate safe future

	
Learners notes
	POSSIBLE TYPES OF MIGRATION RESULTING FROM CLIMATE CHANGE.

The ability of countries and populations to adapt to a changing climate will also largely determine how environmental migration will play out in the future. Furthermore, linkages between climate change, environmental degradation and migrations.  There is interdependencies between migration and the environment. Natural hazards include climate-related hazards such as tropical storms and floods and their secondary impacts like landslides. They also include geological hazards such as earthquakes or volcanic eruptions. Natural hazards can be of the sudden-onset kind, for example, storms and seaquakes; they can also be slow-onset in nature, such as droughts that can last for longer periods of time. Natural hazards turn into natural disasters when they affect human settlements, taking lives, destroying livelihoods, including homes and infrastructure, and forcing people to flee for sheer survival.

The report by the United Nations Office for the Coordination of Humanitarian Affairs (OCHA), the Internal Displacement Monitoring Centre (IDMC) and the Norwegian Refugee Council (NRC) show that at least 36 million people were displaced by the sudden-onset natural disasters that occurred in 2008. More than half of the displacement – 20 million persons – was due to climate related events, and it has been suggested that the number of displaced persons will rise as the frequency and intensity of extreme weather events increase. Yet, these sudden, large-scale movements are often temporary and localized, with cross-border movement occurring if there are no other escape routes. In most cases, return might be possible, especially if adequate support is offered. Gradual environmental change includes processes such as desertification, reduction of soil fertility, coastal erosion and sea-level rise. Environmental degradation occurs when these processes negatively affect human livelihoods and the ecosystem services a community depends on. These processes have a medium- to long-term impact on existing livelihood patterns and systems of production. They may trigger different types of migration. 

In the early and intermediate stages of environmental degradation, migration can represent a logical and legitimate livelihood diversification option. It is an adaptation strategy for affected populations to help them cope with the effects of environmental degradation and climate change. In this context, migration is likely to be temporary, circular or seasonal in nature. 
However, when environmental degradation becomes severe or irreversible, for instance, due to sea-level rise, migration can become permanent and may require relocation of affected populations, either internally or in another country. Several studies in Western Africa have found that persistent droughts and land degradation contributed to both seasonal and permanent migration. • 
Overall, a much larger number of people is expected to migrate due to gradual deterioration of environmental conditions rather than natural disasters, even if, in most cases, their fate does not catch headlines. In many parts of the world, environmental degradation and natural disasters combined can have devastating effects, as in Eastern Africa where heavy rain that often follows drought season can lead to flash floods. Populations exposed to such cumulative vulnerabilities are particularly at risk. 

Migration, especially the mass influx of migrants, can affect the environment in places of destination and origin, and along routes of transit. In particular, unrestrained urbanization, as well as camps and temporary shelters, may put a strain on the environment if improperly managed. 

This two-way connection between migration and the environment can result in a vicious circle. If inadequately managed, large-scale movements can lead to overexploitation of natural resources and further destruction of peoples’ livelihoods in the host environment. This may, in turn, provoke further migration and displacement, in addition to creating tension with the receiving communities.

 Yet, out-migration in places of origin may alleviate population and land-use pressure, sometimes allowing a degraded local ecosystem to recuperate. This complex interaction between human beings and their environment makes it difficult to predict the scale of future movements.
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	https://www.youtube.com/watch?v=znA3W5zI4f4
https://www.youtube.com/watch?v=cl4Uv9_7KJE
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	Exercise
1. Predict, with appropriate justification, the time needed for an ecosystem to recover.
.

2. Predict possible types of migration resulting from climate change. 

3. Justify your prediction for types of migration resulting from climate change. 

4. Predict possible types of migration resulting from sea level rise. 

5. Justify your prediction for types of migration resulting from sea level rise.

· 
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Assignment
	Assignment questions will be given for some of these SLOs.
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Assessment
	Test for some SLOs.

	
References
	https://www.iom. _climate_change.pdf


Lesson Plan

	    Teacher
	Name : Nerol Namak
Subject : 12 Earth Science


	
        Date
	18th June-19th June 2020

	
	Topic : Mitigation/ adaptation measures to climate change
Lesson number : 4-5 ( Week 5)
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Learning outcomes
	12ESC2.3.3.1 
Compare viewpoints on reduction of greenhouse gas emissions. 
3
12ESC2.3.4.1 
Justify viewpoints on reduction of greenhouse gas emissions. 
4
12ESC2.3.3.2 
Compare viewpoints on forest protection and/or conservation. 
3
12ESC2.3.4.2 
Justify viewpoints on forest protection and/or conservation. 
4


	Introduction
	There are various programmes designed to mitigate climate change. This lesson will focus on reduction of green house émission as another strategies for reducing climate change impacts.


	
	Don't Trap Yourself in the Greenhouse

	
Learners notes
	WHAT ACTIONS CAN BE TAKEN TO REDUCE GREENHOUSE GAS EMISSIONS?
Cost of mitigation

Mitigation measures to reduce greenhouse gas emissions have a certain cost. However, they also constitute an economic benefit by reducing the impacts of climate change, and the costs associated with them. In addition, they can bring economic benefits by reducing local air pollution and energy resource depletion.

If the benefits of avoided climate change are taken into account and a “carbon price” is established for each unit of greenhouse gas emissions, this could create incentives for producers and consumers to significantly invest in products, technologies and processes which emit less greenhouse gases. The resulting mitigation potential is substantial and could offset the projected growth of global emissions over the coming decades or reduce emissions below current levels.

Mitigation measures could contribute to stabilizing the concentration of greenhouse gases in the atmosphere by 2100 or later. To achieve low stabilization levels, stringent mitigation efforts are needed in the coming decades. This could reduce global GDP by up to a few percent.

Changes in lifestyle and behaviours

Changes in lifestyle and behaviours that favor resource conservation can contribute to climate change mitigation.

Co-benefits of mitigation

Mitigation measures can also have other benefits for society, such as health cost savings resulting from reduced air pollution. However, mitigation in one country or group of countries could lead to higher emissions elsewhere or effects on the global economy.

Reduction potential of different sectors

No one sector or technology can address the entire mitigation challenge. All sectors including buildings, industry, energy production, agriculture, transport, forestry, and waste management could contribute to the overall mitigation efforts, for instance through greater energy efficiency. Many technologies and processes which emit less greenhouse gases are already commercially available or will be in the coming decades.

Longer term implications of mitigation actions

In order to stabilize the concentration of greenhouse gases in the atmosphere, emissions would have to stop increasing and then decline. The lower the stabilization level aimed for, the more quickly this decline would need to occur. World-wide investments in mitigation technologies, as well as research into new energy sources, will be necessary to achieve stabilization. Delaying emission reduction measures limits the opportunities to achieve low stabilization levels and increases the risk of severe climate change impacts.
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As we burn fossil fuels such as petroleum gas and coal, carbon dioxide and various other gases get released into our environment. Heat is trapped close to the earth because of these emissions which causes what is referred to as the 'greenhouse effect'. As you probably know, greenhouse gasses can lead to significant environmental issues. The rising temperature of the Earth leads to extreme storms, higher sea levels and other issues that result from a changing climate. By working together to conserve energy, driving less and creating less waste, we will be able to reduce the carbon footprint we produce and help fight against global warming. Below are some steps to do this.

Determine the Size of your Carbon Footprint

Your carbon footprint is how much carbon you are responsible for releasing into our atmosphere due to your daily habits. Your carbon footprint becomes bigger as you burn more fossil fuels. For instance, a person who rides their bike to and from work each day will have a smaller footprint than a person who drives. You can use a free carbon footprint calculator to determine your own footprint. Have in mind that spending habits, driving habits, diet as well as other factors will be taken into account for calculating your share of carbon that is released into the environment.
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Use Less AC and Heat
Caulking or installing weather stripping around windows and doors and adding insulation to your walls can reduce your costs of heating and cooling by over 25 percent since it reduces the energy you require to heat or cool your house. While sleeping or gone for the day, turn down the AC or heat. Keep moderate temperatures at all times and install a thermostat that is programmable and set it a couple degrees lower in the wintertime and higher in the summer. This can actually reduce the carbon dioxide contribution each year by 2000 pounds.

Transportation
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Source: William Murphy/Wikimedia Commons
Around 28 percent of the total greenhouse gas emissions in the United States are due to transportation. You can decrease your own personal impact by driving less, carpooling, biking, walking, using public transportation instead of cars or buying a vehicle that is more efficient. Drive slower since fuel economy becomes substantially worse when driving above 60 miles per hour. Avoid traveling by air if possible or buy carbon offsets for your flights. Braking and accelerating excessively also reduces efficiency. Don't carry excessive weight in your vehicle trunk, ensure your car is inspected and tuned up regularly and keep your tires inflated. Needless to say, this will also have a positive impact on your health.

Plant a Tree

Trees are not only meant to provide paper for you and companies like the Pensters where you can get your business case study written for you. They also help the environment. Dig and plant a tree. Trees give off oxygen and absorb carbon dioxide. Just one tree can absorb around a ton of carbon dioxide in its lifetime. In future, such policies and practices will be crucial for reducing greenhouse gas emission and stopping global climate change. 

Using Renewable Energy  

In the last few decades, renewables were in the main focus of every national and state government. World's brightest minds search for ways to generate electricity through solar and wind power. Such natural production of energy has major benefits for our environment. As we go forward traditional sources such as coal and oil will slowly become obsolete which is another reason why we should turn to renewable energy. 

Obtain a Report Card through the Utility Company

Most international utility agencies will give you a free home energy audit which can help you identify areas in your home that might not be energy efficient. Additionally, they might even offer you a rebate program that will help with paying for energy-efficient upgrades.

ROLES OF FOREST IN CLIMATE CHANGE

Forests have four major roles in climate change: they currently contribute about one-sixth of global carbon emissions when cleared, overused or degraded; they react sensitively to a changing climate; when managed sustainably, they produce wood fuels as a benign alternative to fossil fuels; and finally, they have the potential to absorb about one-tenth of global carbon emissions projected for the first half of this century into their biomass, soils and products and store them - in principle in perpetuity.

	
[image: image22.png]Visual aids





	

	
[image: image23.png]Exercises




	Exercises

1. Compare viewpoints on reduction of greenhouse gas emissions. 

2. Justify viewpoints on reduction of greenhouse gas emissions. 

3. Compare viewpoints on forest protection and/or conservation. 

4. Justify viewpoints on forest protection and/or conservation.

· 
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Assignment
	IA is conducted on this sub-strand SLOs.
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Assessment
	

	References
	http://www.fao.org/forestry/climatechange/53459/en/


LESSON Plan
	    Teacher
	Name : Nerol Namak
Subject : 12 Earth Science


	
        Date
	22nd June-24th June 2020

	
	Topic : Disaster Risk Reduction
Lesson number : 1-3 (Week 6)
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Learning outcomes
	12ESC2.4.1.1 
Define “vulnerable populations” to disasters. 
1
12ESC2.4.1.2 
Define “marginalized populations” to disasters. 
1
12ESC2.4.2.1 
Describe challenges faced by vulnerable populations during a disaster, using
clear examples. 
2
12ESC2.4.3.1 
Explain the vulnerability of certain populations during a disaster. 
3
12ESC2.4.2.2 
Describe strategies of overcoming challenges faced by vulnerable
populations during a disaster in the future. 
2
12ESC2.4.4.1 
Evaluate strategies of overcoming challenges faced by vulnerable populations during a disaster in the future. 
4


	Introduction
	This lesson will focus on the vulnerable populations, the challenges they faced and the strategies they used to overcome challenges especially during a disasters.


	
	Disaster management today...alive tomorrow.



	
Learners notes
	Terms:
Vulnerable population - are groups and communities at a higher risk for poor health as a result of the barriers they experience to social, economic, political and environmental resources, as well as limitations due to illness or disability.
Marginalized population- are groups and communities that experience discrimination and exclusion (social, political and economic) because of unequal power relationships across economic, political, social and cultural dimensions.
Who are the vulnerable groups in the society? Children, pregnant women, elderly people, malnourished people, and people who are ill or immunocompromised, are particularly vulnerable when a disaster strikes, and take a relatively high share of the disease burden associated with emergencies. Poverty – and its common consequences such as malnutrition, homelessness, poor housing and destitution – is a major contributor to vulnerability.

CHALLENGES FACED BY VULNERABLE POPULATION DURING A DISASTERS.

1) Socioeconomic status
 Socioeconomic status (SES) is one of the key factors of social vulnerability. It includes employment, income, housing (e.g., homelessness), and education level.6,7,8 People with lower socioeconomic status more likely lack resources needed to follow emergency preparedness instructions. They might be unable to stockpile food, for example. They might be unwilling or unable to stay home from work and lose a day’s pay, or evacuate and leave their home during an emergency. By identifying at-risk groups ahead of time, you can plan more efficient evacuations and specifically target people who need transportation or special assistance (e.g., those without a vehicle).

2) Person with mental disorder

Persons with pre-existing mental disorders are a vulnerable group and frequently neglected during disasters or emergency situations, whether they live in the community or are residents in institutions. Persons with mild to moderate mental disorders may present at primary health care or emergency facilities with unexplained, somatic complaints. By contrast, those with severe mental disorders may not search for help at all, for reasons such as isolation, stigma and fear of being rejected, lack of knowledge or awareness of their own situation, or because of limited access to services. Furthermore, these persons may have been abandoned by their families as a consequence of the disaster and or displaced from their place of residence. In the absence of their usual support networks, these persons may be unable to receive needed care and/or to recognize the possible danger of their condition.

3) Age 

The old and the young are particularly vulnerable during emergencies. Older adults are more likely to have medical problems that put them at an increased risk during a disaster. They might have chronic health problems or limited mobility. They might have limited sight, hearing, or cognitive ability. Any of these health issues can limit their capacity to follow instructions. Older adults might also have reduced income, putting them at increased risk because of their limited resources. Some older adults are also isolated by their living situations or limited mass media use, making communication with this group difficult. 

Young children are also more at risk. They have yet to develop the resources, knowledge, or understanding to effectively cope with disaster, and they are more susceptible to injury and disease.1,9 Young children also are more vulnerable when they are separated from their parents or guardians, for example, at school or in daycare.
Children and adolescents 

Children and adolescents are largely dependent on their families to supply basic needs such as shelter, food, and economic support, as well as to fulfill many of their social and emotional needs. Youths under age fifteen represent one-third of the population in most countries. Their roles and activities are dynamic, changing overtime as they get older, gain more independence, and acquire responsibilities; however, even older adolescents are frequently still dependent on their families for basic needs.

Older persons

 In an emergency situation, older adults may be less likely to heed disaster warnings, can be reluctant to leave their homes, may require more functional assistance, and are more likely to have chronic medical and/or psychiatric conditions. They are also prone to suffer health related consequences as a direct result of a disaster and will require longer recovery periods for these problems. They are also at increased risk of abuse or exploitation. Frail older persons and other vulnerable adults have physical and 

4) Gender

 Gender does not necessarily indicate vulnerability or disadvantage. However, gender intersects with social patterns and inequalities can arise from gender differences. During a disaster, females might be more vulnerable because of differences in employment, lower income, and family responsibilities, as most single-parent households are single-mother families.  However, females are a strong influence in mobilizing response to a warning. Females are also more likely to be effective risk communicators through being active participants in the community. They also might know more “neighborhood information” that can assist emergency managers. Although many families evacuate together, it is not uncommon for males to stay behind to guard the property or to continue working as the family provider. Males are also more likely to be risk takers and might not heed warnings.

5) Race and ethnicity 

Race and ethnicity contribute to social vulnerabilities.  Race and ethnicity are tied to issues of SES. Social and economic marginalization contributes to the vulnerability of these groups. 

6) Medical issues and disability 

Persons with a disability include those with a cognitive, physical, or sensory impairment that limits a major life activity. People with physical impairments might include those with limited sight, hearing, or mobility or those who are dependent on electric power to operate medical equipment. For many people with medical conditions and disabilities, their ability to hear, understand, or respond to a warning is impaired. This category also includes individuals with access and functional needs, irrespective of diagnosis or status, and persons with medical conditions (e.g., cancer).

Strategy to overcome challenges by vulnerable population during disaster

By identifying vulnerabilities within a community, you can design and implement community-based efforts during all four phases of disasters (preparedness, response, recovery, and mitigation). Having a clear understanding of how and where at-risk groups might be most affected during a disaster will help you allocate resources efficiently before, during, and after an emergency.
EMERGENCY MANAGEMENT CYCLE
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An infographic on the emergency management cycle.
Emergency management aims to reduce or avoid the potential losses from hazards, assure prompt and appropriate assistance to damaged materials, and achieve rapid and effective recovery. The emergency management cycle illustrates the ongoing process by which all organizations should plan for and reduce the impact of disasters, react during and immediately following a disaster, and take steps to recover after a disaster has occurred. As a cyclical process, it is never complete. Recovery, even from the smallest incidents, can inform prevention and mitigation.

• Mitigation: Activities designed to alleviate the effects of a major disaster/emergency or long-term activities minimizing the potentially adverse effects of future disaster in affected areas. It includes all actions to mitigate both hazards and vulnerabilities. 
Examples: Keeping collections stored 4”-6” off of the floor on risers and/or shelves. Using earthquake straps to secure collections stored on shelves.

• Preparedness: Activities, programs, and systems that exist prior to an emergency and that are used to support and enhance response to an emergency or disaster. This phase implies that risks, hazards and vulnerabilities have been assessed.

Example: Having supplies and salvage equipment, like plastic sheeting and absorbent pads, stocked and placed near collections storage. Installing water sensors in areas that have had issues with leaks.

• Response: Activities and programs designed to address the immediate and short-term effects of the onset of an emergency or disaster such as artifacts salvage and relocation within 48 – 72 hours.

Examples: Draping shelves in plastic sheeting during a water emergency. Placing objects affected by mold in polyethylene bags to prevent cross-contamination.

• Recovery: Long-term activities and programs beyond the initial crisis period of an emergency or disaster designed to return all systems to normal status or to reconstitute these systems to a new, less vulnerable condition. Upon completion of the post-emergency critique, it is possible to update plans and implement corrective actions.

Example: Arranging for professional conservation treatments of damaged materials. 
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	 https://www.youtube.com/watch?v=gRnvx75D0W8
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	Exercise

1. Define “vulnerable populations” to disasters. 

2. Define “marginalized populations” to disasters. 

3. Describe challenges faced by vulnerable populations during a disaster, using clear examples. 

4. Explain the vulnerability of certain populations during a disaster. 

5. Describe strategies of overcoming challenges faced by vulnerable populations during a disaster in the future. 

6. Evaluate strategies of overcoming challenges faced by vulnerable

populations during a disaster in the future.
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Assignment
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Assessment
	

	References
	https://www.cdc.gov/nceh/hsb/disaster/atriskguidance.pdf


LESSON Plan
	    Teacher
	Name : Nerol Namak
Subject : 12 Earth Science


	
Date
	25th June-26th June 2020

	
	Topic : Disaster Risk and Reduction
Lesson number : 4-5 (Week 6)
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Learning outcomes
	12ESC2.4.2.3 
Describe challenges faced by marginalized populations during a disaster, using clear examples. 
2
12ESC2.4.3.2 
Explain why certain populations are marginalized during a disaster. 
3
12ESC2.4.2.4 
Describe strategies of overcoming challenges faced by marginalized
populations during a disaster in the future. 
2
12ESC2.4.4.2 
Evaluate strategies of overcoming challenges faced by marginalized
populations during a disaster in the future. 
4
12ESC2.4.3.3 
Analyse information on disasters in order to get a true picture of local realities. 
3


	Introduction
	In this lesson, the main focus will be on those population who often marginalized during a disaster and the suggested strategies of overcoming challenges faced by the population.


	
	It is important to stay safe and secure.

	
Learners notes
	CHALLENGES FACED BY MARGINALIZED POPULATIONS DURING A DISASTER

Some of the Marginalized populations and the challenges they face beforeor the aftermath of disater

1) Women (or gender more broadly): 

Women and girls may often face greater risks than men and boys during and aftermath of a disaster. This is often due to societal constructs, which can mean that they are less socially mobile, less economically independent and less educated. Women contribute on a number of levels during and aftermath of a disaster. Their high level of risk awareness, extensive knowledge of their own communities and experience in managing natural environmental resources all mean that they constitute a powerful resource in dealing with disasters. Those same societal constructs can also result in increased risks for men and boys. As assumed leaders of their community, men and boys will often be tasked with roles that increase the risk of injury or death. These types of gendered roles have been shown to lead to post-traumatic stress disorder and other mental health issues. 

2) Children and youth: 

Children and young adults may experience the impact of a hazard differently, depending on their age. Children have developmental (physical and psychological) differences, which need to be recognized. Children and youth are often recognized as agents of change and can bring innovative thinking to an emergency situation. This should be done within the proper legal and institutional framework and in no way that might exploit the young people.

3) Older people: 

When a disaster occurs, older people die or are injured than the younger members of a community. And more complex medical requirements, lack of mobility and exclusion from mainstream society are all factors that can contribute to increased risk.  Older people also have a huge amount of life experience and knowledge of previous disasters and can provide that experience to disaster risk reduction but are always neglected by the mainstream society.
4) People with disabilities: 

People with disabilities (e.g. physical disability, intellectual impairment or mental health problems) can be at a high risk during disasters. Less mobility, speed and reduced sensory input can mean more risk of injury or death. Nonetheless, they are not deprived of certain capacities – as in the case of blind people, whose sensorial skills may provide them with a unique ability to evacuate an earthquake-stricken building in the dark or a wheel chaired need an emergency exit in their home to be evacuated during the disaster.
5) Migrants: 

Because of poverty, language barriers or discrimination, migrants often struggle to access resources and means of protection that are available to locals before, during and after disasters. Illegal migrants cannot even claim such access to protection.  On the other hand, migrants may bring valuable knowledge of different hazards and send to their home communities remittances that often prove essential for reducing risk and overcoming disasters.

6) Ethnic minorities and indigenous peoples:

 Minority ethnic groups and indigenous peoples often face difficulties in accessing their share of resources and assistance in dealing with disasters. Marginalization of these groups may also become exacerbated during and aftermath of disaster. Traditional knowledge held by indigenous groups can provide alternative ideas for disaster risk reduction. or regional context, that require separate consideration or have experienced marginalization.
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	Exercise

1. Describe challenges faced by marginalized populations during a disaster, using clear examples. 

2. Explain why certain populations are marginalized during a disaster. 

3. Describe strategies of overcoming challenges faced by marginalized

4. populations during a disaster in the future. 

5. Evaluate strategies of overcoming challenges faced by marginalized

6. populations during a disaster in the future. 

7. Analyse information on disasters in order to get a true picture of local realities.
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Assignment
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Assessment
	Assignment questions from the SLOs

	References
	https://www.preventionweb.net/files/52828_kconsiderationofmarginalized[1].pdf


Lesson Plan

	    Teacher
	Name : Nerol Namak
Subject : 12 Earth Science


	
        Date
	29th June 2020- 1st July 2020


	
	Topic : Renewable Energy –geothermal energy

Lesson number : 1-3 (Week 7)
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Learning outcomes
	12ESC3.1.1.1 
Define “geothermal energy”. 
1
12ESC3.1.2.1 
Describe different forms of geothermal energy. 
2
12ESC3.1.2.2 
Differentiate between high-energy and low-energy geothermal power. 
2
12ESC3.1.1.2 
Identify methods of harnessing high-energy geothermal power. 
1
12ESC3.1.2.3 
Describe methods of harnessing high-energy geothermal power. 
2
12ESC3.1.1.3 
Name an existing high-energy geothermal site in the world. 
1


	Introduction
	This lesson will be focus on the Renewable Energy especially the geothermal energy ; the forms of geothermal energy, the high-energy geothermal power, the methods of harnessing high-energy geothermal power and an example in any where around the world.



	
	Bringing Mother Earth back into your home

	
Learners notes
	Alternative Energy Sources

Alternative energy sources include those that do not consume fossil fuels. These are widely available and do not cause any undesirable consequences to the environment. Here is the list of major alternative energy sources.

Hydroelectric Energy

Solar Energy

Wind Energy

Biomass Energy

Geothermal Energy

Tidal Power
WHAT IS GEOTHERMAL ENERGY?

Geothermal energy is the thermal energy generated and stored inside the Earth’s crust. The centre of the Earth remains at the same temperature as the Sun which is nearly constant due to the continuous process of nuclear fusion. Due to such high temperature and pressure some rocks melt, which results in the upward motion of the mantle (as they become lighter with the heat). These molten rocks formed in the Earth’s crust are pushed upward where they get trapped in certain regions called ‘hot spots’. When underground water comes in contact with the hot spot, steam is generated. Sometimes this hot water formed region finds outlets at the surface. When this hot water gushes out of one of these outlets, it is called hot springs.
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If you were to dig a big hole straight down into the Earth, you would notice the temperature getting warmer the deeper you go. That's because the inside of the Earth is full of heat. This heat is called geothermal energy.

At a geothermal power plant, wells are drilled 1 or 2 miles deep into the Earth to pump steam or hot water to the surface. You're most likely to find one of these power plants in an area that has a lot of hot springs, geysers, or volcanic activity, because these are places where the Earth is particularly hot just below the surface.

[image: image39.png]Geothermal Power Plant

Tuine - Geneator

Cooling
tover

Injection
well

5





How it works:

a) Hot water is pumped from deep underground through a well under high pressure.

b) When the water reaches the surface, the pressure is dropped, which causes the water to turn into steam.

c) The steam spins a turbine, which is connected to a generator that produces electricity.

d) The steam cools off in a cooling tower and condenses back to water.

e) The cooled water is pumped back into the Earth to begin the process again.
How is Geothermal Energy Converted into Electricity?

The conversion of geothermal energy into electricity occurs through a geothermal power plant. The power plant harnesses the steam from the hot water beneath the earth’s surface to turn turbines, which later activates a generator to produce electricity. Some geothermal power plants utilize steam to directly turn the turbine. Others utilize the steam to heat a liquid that is used to turn the turbine.

MAIN TYPES OF GEOTHERMAL POWER PLANTS
Geothermal power plants come in 3 main types:

· Binary cycle power plants
· Dry steam power plants
· Flash steam power plants
These three kinds of geothermal power plants have one thing in common; they utilize steam turbines to produce electricity. This concept is pretty much comparable to other thermal power plants that use alternative sources of energy other than geothermal.

1. Dry steam power plants use very hot (>455 °F, or >235 °C) geothermal steam. The hot steam flowing out of geothermal deposits is used to heat geothermal water that turns the turbines that in turn, spin a generator to produce electricity. This method is the oldest type of power plant, first used in Lardarello, Italy, in 1904. And again, this is a form of mechanical energy production.


[image: image41.png]Turbine  Generator Load

) ‘They draw the steam

directly through aturbine.





[image: image42.png]



1. Flash Steam Power Plant use hot water (>360 ºF, or >182 ºC) from deep wells drawn up from the geothermal reservoir. When the water is raised up, the pressure the water was under drops suddenly, some of it converting to steam. The steam is then used to turn the turbines producing electricity.
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Both dry steam and flash steam power plants emit small amounts of carbon dioxide, nitric oxide, and sulfur, but they have been found to emit 50 times less than traditional fossil-fueled power plants. Any hot water not used to generate power is put back into the geothermal reservoir using injection wells.

2. Binary Cycle Power Plants use moderate-temperature water (225 to 360 ºF, or 107 to 182 ºC) from the geothermal reservoir, exploiting the difference in boiling points based on density. In this method, the hot geothermal waters are passed through one side of a heat exchanger, heating fluid in a separate pipe that has a lower boiling point. That fluid vaporizes and turns a turbine to generate electrical power.


Binary Cycle power plant

Organic compounds with a lower boiling point, such as Iso-butane or Iso-pentane are used in binary-cycle power stations. 
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HIGH-ENERGY AND LOW-ENERGY GEOTHERMAL POWER
Differentiate between high-energy and low-energy geothermal power.

a) High-temperature geothermal energy harnesses extremely hot water and steam from beneath the Earth to generate electricity in dedicated power plants.  Global high-temperature geothermal energy resources used for power generation are found in a relatively few countries, in areas characterized by volcanic activity. They are mainly located in Asia, the Pacific islands, the African Great Lakes region, North America, the Andean countries of South America, Central America and the Caribbean.  

If the geothermal water is hotter than 160°C, it can be used directly in the form of steam to drive turbines and generate power. This is called high-temperature geothermal energy.

b) Low-temperature geothermal energy is defined as heat obtained from the geothermal fluid in the ground at temperatures of 300°F (150°C) or less. These resources are typically used in direct-use applications, such as district heating, greenhouses, fisheries, mineral recovery, and industrial process heating.
This technology involves power plants that harness groundwater via geothermal wells. This type of power plant is built near aquifers located at depths of 2,000 to 4,000 meters. In volcanic areas (“hotspots”), where the subsurface holds more heat , the water used by the power plants is sometimes found closer to the surface, at depths of less than 1,000 meters.

In these plants, water that has been pressurized to stop it boiling circulates through a heat exchanger. This equipment contains pipes filled with geothermal water that are in contact with pipes filled with another fluid, generally a hydrocarbon . When it comes into contact with the water-filled pipes, the fluid heats up, boils and vaporizes. The steam obtained drives a turbine that generates power. In the process, the steam cools, returning to its liquid state before being reused in another production cycle.
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Geo’ means “earth’ and ‘thermal’ means "heat. Geothermal energy is the heat energy from
hot rock present inside the earth.

‘The rocks at some depth below the surface of the earth are very, very hot.This heat comes
from the fission of radioactive materials which are naturally present in these rocks.

‘The places where very hot rocks occur at some depth below the surface of earth are called
hot spots, and are sources of geothermal energy.

(1) The extremely hot rocks present below the surface of earth heat the underground water
and turn it into steam.

(2) As more and more steam is formed between the rocks, it gets compressed to high
pressures.

(3) A hole is drilled into the earth up to the hot rocks and a pipe is put into it. The
steam present around the hot rocks comes up through the pipe at high pressure.

(4) This high pressure steam turns the turbine of a generator to produce electricity.

(5) Sometimes two holes are drilled into the earth in the region of hot rocks and two pipes
are put into them.

(6) Cold water is pumped in through one of the pipes. This cold water is turned into steam
by the hot rocks. The steam thus formed comes out through the other pipe and used to
generate electricity.
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	 https://www.youtube.com/watch?v=mCRDf7QxjDk
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	Exercise
1) Define “geothermal energy”. 

2) Describe different forms of geothermal energy. 

3) Differentiate between high-energy and low-energy geothermal power. 

4) Identify methods of harnessing high-energy geothermal power. 

5) Describe methods of harnessing high-energy geothermal power. 

6) Name an existing high-energy geothermal site in the world.
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Assignment
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Assessment
	Test done  end of the topic

	References
	https://geothermalenergyosu.weebly.com/different-types-of-geothermal-energy.html
http://www.digitaljournal.com/tech-and-science/technology/geothermal-energy-how-we-harness-this-energy-source-part-2/article/484581



LESSON Plan
	    Teacher
	Name : Nerol Namak
Subject : 12 Earth Science

	
        Date
	2nd July-3rd July 2020

	
	Topic : Lower –energy geothermal power
Lesson number : 4-5 (Week 7)
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Learning outcomes
	12ESC3.1.1.4 
Identify methods of harnessing low-energy geothermal power. 
1
12ESC3.1.2.4 
Describe methods of harnessing low-energy geothermal power. 
2
12ESC3.1.1.5 
Name an existing low-energy geothermal site in the world. 
1
12ESC3.1.1.6 
Identify a coolant in geothermal energy harnessing. 
1
12ESC3.1.2.5 
Describe the functioning of coolants. 
2


	Introduction
	This lesson will focus on the low-energy geothermal power works to produce electricity, and example of the existing low-energy geothermal site in the world. We will identify a coolant in geothermal energy harnessing and its funcrion.

	

	Using Earth’s own heat

	
Learners notes
	Low- energy geothermal power

Low-energy geothermal power is defined as heat obtained from the geothermal fluid in the ground at temperatures of 300°F (150°C) or less. Low-Temperature Geothermal Power uses geothermal resources below 149°C (300 °F) to generate electricity, usually through the use of a secondary fluid.
The word geothermal simply means earth-derived heat. Temperature increases with depth within the earth's crust due to the heat generated from both primordial heat (generated when the earth was created) and radioactive decay; this is referred to as the geothermal gradient (on average about 2.5-3°C/100m). Geothermal resources have been identified in over 90 countries and there are records of geothermal utilization in over 72 of them.

These resources are typically used in direct-use applications, such as district heating, greenhouses, fisheries, mineral recovery, and industrial process heating. However, some low-temperature geothermal resources can be harnessed to generate electricity using binary cycle electricity generating technology.
Binary cycle geothermal power generation plants differ from Dry Steam and Flash Steam systems in that the water or steam from the geothermal reservoir never comes in contact with the turbine/generator units. Low to moderately heated (below 400°F) geothermal fluid and a secondary (hence, "binary") fluid with a much lower boiling point that water pass through a heat exchanger. Heat from the geothermal fluid causes the secondary fluid to flash to vapor, which then drives the turbines and subsequently, the generators.
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METHODS OF HARNESSING LOW-ENERGY GEOTHERMAL POWER
In these binary cycle plants, the main difference is that the water or steam from below the earth never comes in direct contact with the turbines. Instead, water from geothermal reservoirs is pumped through a heat exchanger where it heats a second liquid—like isobutene (which boils at a lower temperature than water.)

This second liquid is heated into steam, which powers the turbines that drives a generator. The hot water from the earth is recycled into the earth through the injection well, and the second liquid is recycled through the turbine and back into the heat exchanger where it can be used again.

A COOLANT IN GEOTHERMAL ENERGY HARNESSING AND ITS FUNCTION

Binary cycle power plants use a unique process to conserve water and generate heat. Water is heated underground to about 107°-182° C (225°-360° F). The hot water is contained in a pipe, which cycles above ground. The hot water heats a liquid organic compound that has a lower boiling point than water. The organic liquid creates steam, which flows through a turbine and powers a generator to create electricity. The only emission in this process is steam. The water in the pipe is recycled back to the ground, to be re-heated by the Earth and provide heat for the organic compound again.

The Beowawe Geothermal Facility in the U.S. state of Nevada uses the binary cycle to generate electricity. The organic compound used at the facility is an industrial refrigerant (tetrafluoroethane, a greenhouse gas). This refrigerant has a much lower boiling point than water, meaning it is converted into gas at low temperatures. The gas fuels the turbines, which are connected to electrical generators. 

	
[image: image56.png]Visual aids




	https://www.youtube.com/watch?v=-H1E-lXQpAs
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	Exercise

1) Identify methods of harnessing low-energy geothermal power. 

2) Describe methods of harnessing low-energy geothermal power. 

3) Name an existing low-energy geothermal site in the world. 

4) Identify a coolant in geothermal energy harnessing. 

5) Describe the functioning of coolants.
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Assignment
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Assessment
	Test for this topic

	References
	https://www.saveonenergy.com/how-geothermal-energy-works/


LESSON Plan
	    Teacher
	Name : Nerol Namak
Subject : 12 Earth Science


	
        Date
	6th July-8th July 2020

	
	Topic : Hydro-electricity
Lesson number : 1-3 (Week 8)
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Learning outcomes
	12ESC3.2.1.1 
Define “hydro energy”. 
1
12ESC3.2.1.2 
List the different forms of hydro-electricity. 
1
12ESC3.2.2.1 
Describe a method of harnessing hydro-electricity. 
2
12ESC3.2.3.1 
Explain the economic significance of harnessing hydro-electricity in the country. 
3


	Introduction
	In this lesson we will focus on the hydroelectricity, the different forms of hydro-electricity and the method of harnessing hydro-electricity. Will also be looking at the economic significance of harnessing hydro-electricity.

	
	Energy for living.

	
Learners notes
	Hydropower or hydroelectricity refers to the conversion of energy from flowing water into electricity. It is considered a renewable energy source because the water cycle is constantly renewed by the sun. 

Historically, one of the first uses of hydro power was for mechanical milling, such as grinding grains. Today, modern hydro plants produce electricity using turbines and generators, where mechanical energy is created when moving water spins rotors on a turbine.  This turbine is connected to an electromagnetic generator, which produce electricity when the turbine spins. 

Hydro plant facilities can be categorized into three sizes: large (>30 MW), small (100 kW - 30 MW), or micro (<100 kW).

There are three main types of hydro plants.
1. Impoundment facilities are the most common technology which uses a dam to create a large reservoir of water. Electricity is made when water passes through turbines in the dam.
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1. Pumped storage facilities are similar but have a second reservoir below the dam. Water can be pumped from the lower reservoir to the upper reservoir, storing energy for use at a later time.
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2. Run-of-river facilities rely more on natural water flow rates, diverting just a portion of river water through turbines, sometimes without the use of a dam or reservoirs. Since run-of-river hydro is subject to natural water variability, it is more intermittent than dammed hydro. 
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Hydropower is the largest contributor of all renewable energy sources and accounts for 6.7% of worldwide electricity production. Further growth of this mature technology may be possible, though many countries have already developed cost-effective sites.

Hydropower is an abundant, low cost source of power (where applicable), despite high upfront building costs. It is also a flexible and reliable source of electricity compared to other renewable options, as it may be stored for use at a later time. Dammed reservoirs can also help with flood control, be a reliable water supply, and may be used for recreational purposes.

However, there are many concerns with hydropower, particularly large dam facilities. Damming a river has a significant impact on the regional ecosystem, by flooding upstream landscapes, disrupting habitats for wildlife, blocking fish passages, and often displacing local communities. In addition, dam failures can be catastrophic, further disrupting landscapes and claiming the lives of those living downstream.

Finally, hydroplants are not completely free of greenhouse gas emissions. As with most forms of energy, carbon dioxide emissions occur during construction, particularly as a result of the large quantities of cement used, and loss of vegetation in flooded areas creates methane, another greenhouse gas, as it matter decays underwater.
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	 https://www.youtube.com/watch?v=q8HmRLCgDAI
https://www.youtube.com/watch?v=IDSSQaHeFu8
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	Exercise
1. Define “hydro energy”. 

2. List the different forms of hydro-electricity. 

3. Describe a method of harnessing hydro-electricity. 

4. Explain the economic significance of harnessing hydro-electricity in the country.

· 
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Assignment
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Assessment
	

	References
	https://www.studentenergy.org/topics/hydro-power


LESSON Plan
	    Teacher
	Name : Nerol Namak
Subject : 12 Earth Science


	
      Date
	9th July-10th July 2020

	
	Topic : Micro-hydro-power
Lesson number : 4-5 (Week 8)
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Learning outcomes
	12ESC3.2.1.3 
Define micro-hydro-power. 
1
12ESC3.2.2.2 
State the advantages of micro-hydro power. 
2
12ESC3.2.4.1 
Evaluate the significance of hydro-power on the environment, using
examples. 
4


	Introduction
	This lesson is focus on micro-hydro-power, its advantages and the environmental benefit of using hydro-power on the environment.


	
	Save energy or else the day will soon come when there will be no electricity.

	
Learners notes
	MICRO-HYDRO-POWER

-Hydropower refers to power obtained from the flow of moving water.
A micro hydropower system needs a turbine, pump, or waterwheel to transform the energy of flowing water into rotational energy, which is converted into electricity.
Microhydropower systems usually generate up to 100 kilowatts of electricity. Most of the hydropower systems used by homeowners and small business owners, including farmers and ranchers, would qualify as microhydropower systems. But a 10-kilowatt microhydropower system generally can provide enough power for a large home, a small resort, or a hobby farm.
ADVANTAGES OF MICRO-HYDROPOWER

Efficient energy source

It only takes a small amount of flow (as little as two gallons per minute) or a drop as low as two feet to generate electricity with micro hydro. Electricity can be delivered as far as a mile away to the location where it is being used.

Reliable electricity source

Hydro produces a continuous supply of electrical energy in comparison to other small-scale renewable technologies. The peak energy season is during the winter months when large quantities of electricity are required.

No reservoir required

Microhydro is considered to function as a ‘run-of-river’ system, meaning that the water passing through the generator is directed back into the stream with relatively little impact on the surrounding ecology.

Cost effective energy solution

Building a small-scale hydro-power system can cost from $1,000 – $20,000, depending on site electricity requirements and location. Maintenance fees are relatively small in comparison to other technologies.

Power for developing countries

Because of the low-cost versatility and longevity of micro hydro, developing countries can manufacture and implement the technology to help supply much needed electricity to small communities and villages.

Integrate with the local power grid

If your site produces a large amount of excess energy, some power companies will buy back your electricity overflow. You also have the ability to supplement your level of micro power with intake from the power grid.
ENVIRONMENTAL SIGNIFICANE OF HYDRO-POWER

Most hydro systems, however, require a dam to ensure a continuous source of water. Damming a river or stream can have a long-term effect on the environment surrounding the site. Streamflow is changed, and the water table is usually raised behind the dam and lowered downstream from the structure. You are creating a pond or lake where a stream ecosystem used to exist, so silt may accumulate and you may have constructed an ideal breeding ground for mosquitoes.

Fish movement may be blocked if a fish ladder isn’t used. Access roads may contribute to erosion and disrupt the landscape. In general, the larger the dam, the greater the impact on the environment. If you foresee the ecological impact of installing a hydroplant, you can keep stream disruption to an absolute minimum. Keep in mind that you may have to radically change your design to work with your local ecosystem or, in some cases, abandon the hydropower project completely.
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	 https://www.youtube.com/watch?v=MXYJYNZpPmo
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	Exercise
1. Define micro-hydro-power. 

2. State the advantages of micro-hydro power. 

3. Evaluate the significance of hydro-power on the environment, using examples.
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Assignment
	Assignment to be given for this sub-strand.
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Assessment
	

	References
	https://www.ncat.org/microhydropower/


LESSON Plan
	    Teacher
	Name : Nerol Namak
Subject : 12 Earth Science


	
        Date
	13th July – 15th July 2020

	
	Topic : Solid Biomass
Lesson number : 1-5 (Week 9)
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Learning outcomes
	12ESC3.3.1.1 
Define “solid biomass”. 
1
12ESC3.3.1.2 
Identify the sources of solid biomass. 
1
12ESC3.3.2.1 
Describe the value of energy from solid biomass. 
2
12ESC3.3.3.1 
Explain the impact of this type of energy on the greenhouse effect. 
3
12ESC3.3.2.2 
Classify the different forms of solid fuel. 
2
12ESC3.3.2.3 
Describe the function of an automatic boiler room. 
2


	Introduction
	For this lesson we will focus on the solid biomass, the sources and the value and the impact of this type of energy on the greenhouse effect. We will also classify the different forms of solid fuel and the function of an automatic boiler room. 

	
	Save the earth

	
Learners notes
	What is Solid biomass?

Biomass is the term used to describe all the organic matter, produced by photosynthesis that exists on the earth’s surface. The source of all energy in biomass is the sun, the biomass acting as a kind of energy store.
Biomass is defined as any plant matter used directly as fuel or converted into other forms before combustion. Included are wood, vegetal waste (including wood waste and crops used for energy production), animal materials/wastes, sulphite lyes, also known as “black liquor” (an alkaline spent liquor from the digesters in the production of sulphate or soda pulp during the manufacture of paper where the energy content derives from the lignin removed from the wood pulp) and other solid biomass.

What are the uses of solid biomass?

Solid biomass is widely used in developing countries, mainly for cooking, heating water and domestic space heating. Biomass is available in varying quantities throughout the developing world - from densely forested areas in the temperate and tropical regions of the world, to sparsely vegetated arid regions where collecting wood fuel for household needs is a time consuming and arduous task.

How can you use solid biomass as fuels?

Biomass can be directly combusted or co-fired with fossil fuels.

Indirect application: A number of non -combustion methods are available for converting biomass to energy. These processes convert raw biomass into a variety of gaseous, liquid, or solid fuels that can then be used directly for energy generation. The carbohydrates in biomass, which are comprised of oxygen, carbon, and hydrogen, can be broken down into a variety of chemicals, some of which are useful fuels.
What are the benefits of solid biomass?
Benefits of solid biomass:
· Potential to greatly reduce greenhouse gas emissions. Burning biomass releases about the same amount of carbon dioxide as burning fossil fuels. Fossil fuels release carbon dioxide captured by photosynthesis millions of years ago. Biomass, on the other hand, releases carbon dioxide that is largely balanced by the carbon dioxide captured in its own growth (depending how much energy was used to grow, harvest, and process the fuel). Replacing the biomass harvested results in a sustainable cycle of carbon dioxide emission and sequestration.

· The use of biomass can reduce dependence on foreign oil because biofuels are the only renewable liquid transportation fuels available.

Impact of this type of biomass energy on the greenhouse effect
Burning vegetation releases large amounts of particulates (solid carbon combustion particles) and gases, including greenhouse gases that help warm the Earth. Greenhouse gases may lead to an increased warming of the Earth or human-initiated global climate change. Studies suggest that biomass burning has increased on a global scale over the last 100 years, and computer calculations indicate that a hotter Earth resulting from global warming will lead to more frequent and larger fires. Biomass burning particulates impact climate and can also affect human health when they are inhaled, causing respiratory problems.
What are the socio-environmental impacts of solid biomass?

Burning solid biomass is inefficient at converting energy to heat for cooking, and releases a toxic mix of health damaging pollutants that contribute to climate change at regional and global levels. The use of solid biomass puts women and children’s safety at risk; depletes forests, which can weaken soil causing mudslides and destroying agricultural land; and jeopardizes human health and household and community air quality through toxic smoke emissions.
What is biomass heat and power ?
Power and/or heat generation from solid biomass includes forest product wastes, agricultural residues and waste, energy crops, and the organic component of municipal solid waste and industrial waste. It also includes power and process heat from biogas
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	https://www.youtube.com/watch?v=nVl17JLn_u0
 https://www.youtube.com/watch?v=Ps6Rn-i9t1Y
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	Exercie

1. Define “solid biomass”. 

2. Identify the sources of solid biomass. 

3. Describe the value of energy from solid biomass. 

4. Explain the impact of this type of energy on the greenhouse effect. 

5. Classify the different forms of solid fuel. 

6. Describe the function of an automatic boiler room.
· Listen to the  video to help you attempt the questions
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Assignment
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Assessment
	Test will be for this substrand.

	References
	https://earthobservatory.nasa.gov/features/BiomassBurning
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