
1st Semester all 18 Major Topics

MTS#1: Earth Science Concepts

Geological Time Scale: 
· Geologists have divided Earth's history into a series of time intervals that are variable in length; geologic time is divided using significant events in the history of the Earth.

· Provides a system of chronologic measurement of time that is used by to describe the timing and relationships between events that have occurred during the history of the Earth.

Plate Tectonics:

· grand theory that continents were and still are in motion; drifting continents; helps us understand earthquakes and volcanic activity 
· continents have changed because they sit on blocks of the lithosphere that are in horizontal motion with respect to each other, and indeed they continue to change because the horizontal motion continues
·  the 14 major tectonic plates making up Earth’s crust:  lithosphere
· Spreading process of past 225 mil years brought continents to their position  today 
Earthquakes:

· Result from a sudden release of energy in Earth’s crust creating seismic  waves 

· If epicenter located offshore, tsunami is  possible 

·  The sliding by and colliding of tectonic plates processes produce periodic earthquakes because it is not smooth 

Volcanism :

· The sliding by and colliding  of  tectonic plates produce volcanic eruptions because it is not smooth
· Plate collisions produce volcanic mountain change and uplift regions into mountain ranges
· resulting from and causing magma within the crust or mantle of a planet to rise through the crust and form volcanic rocks on the surface
Seasons: 

· Tectonic plates can also lead to climate change
· marked by changes in weather, ecology, and hours of daylight
· as continents gradually move to different positions on the globe the climates change accordingly

· marked by changes in the intensity of sunlight that reaches the Earth's surface

Solar intensity and latitude:

· almost all energy found on the earth is created by the sun 
· solar energy is created at the core of the sun when hydrogen atoms are fused into helium by nuclear fusion
· latitude affects temperature by influencing the seasonal range in solar intensity; it influences precipitation in as much as evaporation is temperature dependent
MTS#2: Global Water Resources & Use
Out of all the water on Earth, only about 2.5% is fresh water, and the rest is saltwater. Of that 2.5%, most is frozen in glaciers and ice caps, and less than 1% is accessible.
Water Usage in the United States (an industrialized, developed nation)

· In the United States, most of the water is used for agriculture
· In our homes, we use much more water to wash, clean, flush, etc. than to actually drink

· The average person in a developed country uses about 700-1000 gallons of water in a week

· Industrialized nations also use gray water, which is dirty water that has been used before, but is not good enough to drink

Leaching and Ground Water

· When it rains, the water seeps (percolates) through the soil and collects in underground aquifers
· Humans pollute this ground water with landfills, chemical runoff, and waste drain
· The Ogallala Aquifer is a major source of groundwater for the US, but is being overdrafted, or being used faster than it can be replaced.
Weather
· Weather is related to many parts of water and the hydrologic cycle

· Hadley Cells cover the entirety of the earth and dictate weather patterns, as air goes up, moisture is released and it rains, and air goes down, moisture is absorbed
· The Windward side of a mountain gets coastal wind that moves up moisture, which makes a forest biome
· The Leeward side of a mountain gets no wind, and therefore no moisture, which creates a desert biome. This is known as the rain shadow effect. 
Ocean Circulation

· The circulation of the world’s oceans is important in the “latitudinal” redistribution of energy. 
· Warm ocean currents are pathways of warm water moving from the tropics toward the poles where they release energy to the air. 

· Cold ocean currents are pathways of cold water moving from higher latitudes toward the equator. 

· The major ocean currents are wind-driven currents, though some ocean currents result from density and salinity variations of water

Global problems

· One third of the world’s population today already live in countries experiencing medium to high water stress. 

· 95 percent of the world’s cities still dump raw sewage into their water supplies. Thus it should come as no surprise to know that 80 percent of all the health maladies in developing countries can be traced back to unsanitary water.
MTS#3: Soil and Soil Dynamics MTS

Rock Cycle: 
· The rock cycle begins in the mantle, which is the layer between the crust and the earth’s core.

· Magma is pushed up through cracks and into volcanoes. When the volcano erupts, the magma exits and is now called lava.

· The lava cools and forms igneous rocks.

· Some of the igneous rocks roll into the ocean and others break into little pieces forming sediments.

· Sedimentary rocks are formed by layers and layers of sediments being compressed on top of each other.

· Some of the sedimentary rocks on the very bottom get hot because of the pressure and change to metamorphic rock.
· This rock gets hotter and hotter as it gets buried deeper and returns to magma state.
Physical and Chemical Properties:

· Porosity
· Size of particles ( Affects permeability and nutrient-holding capacity
· Permeability
· Rate at which water flows through soil
· Affected by texture, compaction, and organic matter
· LOAM

· Sand=large, Silt=medium, Clay=small
· LOAM=perfect proportions=20% sand, 40% clay, 40% silt
Soil Erosion

· Erosion is when materials are removed from the surface and changed into something else
· Lack of topsoil layer leads to winds/water eroding deeper and deeper layer in soil: very detrimental to plant and animal life
·       Humus layer prevents soil erosion
Soil Conservation

· To prevent soil degradation and erosion, sustainable farm practices not only preserve soil qualities but prevent invasive plant/pest species

· Crop Rotation: Changing crop every season or year to prevent topsoil loss and degradation from roots

· Cover Crops: Add protective layer of crops acting as humus, preventing wind from picking up soil and preventing loss of nutrients

· Strip Cropping: Plant crops in ideal formation for water runoff to prevent soil erosion and maximize efficiency of hydrating crops
MTS#4: Ecosystem Structure

Population:

· A group of individuals of one species that live in a particular geographic area.
Community:

· All the organisms that inhabit a particular area; an assemblage of populations of different species living close enough together for potential interaction

Niche:

· Is a term describing the relational position of a species or population in its ecosystem to each other
· Describes how an organism or population responds to the distribution of resources and competitors
Biological Interactions:

· The effects organisms in a community have on one another. In the natural world no organism exists in absolute isolation, and thus every organism must interact with the environment and other organisms. An organism’s interactions with its environment are fundamental to the survival of that organism and the functioning of the ecosystem as a whole.
Keystone Species:
· Is a species that has a disproportionately large effect on its environment relative to its abundance. Such species play a critical role in maintaining the structure of an ecological community, affecting many other organisms in an ecosystem and helping to determine the types and numbers of various other species in the community.
· an ecosystem may experience a dramatic shift if a keystone species is removed, even though that species was a small part of the ecosystem by measures of biomass or productivity
Edge Effect:

· Environmental conditions enable certain species of plants and animals to colonize on the borders. Plants that colonize tend to be shade-intolerant and tolerable of dry conditions, such as shrubs and vines. Animals that colonize tend to be those that require two or more habitats such as, white-tailed and mull deer, snowshoe hares, cottontail rabbits, blue jays, and robins. Some animals may travel between habitats, while those that are restricted only to the edge are known as edge species.
Productivity:

· Refers to the rate of generation of biomass in an ecosystem.
· Ecological productivity refers to the primary fixation of solar energy by plants and the subsequent use of that fixed energy by plant-eating herbivores, animal-eating carnivores, and the detritivores that feed upon dead biomass. This complex of energy fixation and utilization is called a food web.
MTS#5: Energy Flow

Photosynthesis

· 6CO2 + 6O2 +sunlight( C6H12O6 + 6H2O
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A process in which light energy is converted to chemical energy and used to produce chemical compounds

· Occurs within chloroplasts
Cellular Respiration

· C6H12O6 + 6H2O ( 6CO2 + 6O2 +energy

· Broken down into 4 stages

· Glycolysis

· Transition reaction

· Krebs Cycle

· Electron Transport Chain
Food Webs

· A complex of interrelated food chains in an ecological community
Trophic Levels
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 A position in a food chain, occupied by a group of organisms with similar feeding mode
Ecological Pyramids

·  A graphical representation in the shape of a pyramid to show the feeding relationships of groups of organisms, and the flow of energy or biomass through the different trophic levels in a given ecosystem

10% Energy Transfer

·  Only a fraction of the energy available at one trophic level is transferred to the next trophic level
· Each trophic level has 10% of the biomass energy before it
Energy Flow

· The movement of energy around an ecosystem by biotic and abiotic means

· Ecological pyramids is where a sizable percentage of energy is held, where organisms in the chain supply an energy source to other organisms and so forth, to the top of the chain, which then decomposes after death

Mnemonic

· Energy Flow SPF23
· S un

· P roducers 

· F irst consumers (primary)

· 2 nd consumers (secondary)

· 3 rd consumers (tertiary) 
MTS# 6: Ecosystem Diversity
· Ecosystem diversity: the variety of ecosystems in a biosphere, the biodiversity and ecological processes that occur in different physical settings.
Biodiversity

· Biodiversity: the amount of different species within n an ecosystem, biome, or an entire planet.

· Biodiversity measures the health on an ecosystem and is decreasing at an exponential rate with unsustainable human use of natural resources.

· The diversity of all living things (biota) depends on temperature, precipitation, altitude, soil, geography and the presence of other species.
· Biodiversity is the result of 3.5 billion years of evolution.
· During the phanerozoic period, biodiversity began with rapid growth during the Cambrian explosion.
· Over the next 400 million years, invertebrate diversity appeared, but followed with a dramatic decrease in biodiversity in mass extinction events. 
Natural Selection

· Natural selection: the evolutionary process whereby the natural factors of environmental resistance tend to eliminate those members of a population which are least well adapted to cope with their environment, and  thus, in effect, tend to select those well adapted for survival and reproduction.
· Key mechanism of evolution
· Survival of the fittest
Evolution
· Evolution: the theory that all species now on earth descended from ancestral species through a process if gradual change brought by natural selection

· Evolution promotes biodiversity as more varieties of species are created
Ecosystem Services

· Ecosystem services: resources and processes that are supplied by natural ecosystems that benefit human being.

· Ex: clean drinking water, decomposition of wastes.
· Ecosystem services were popularized by the United Nations’ 2004 Millennium Ecosystem Assessment (MEA), a four-year study involving more than 1,300 scientists worldwide.
·  Ecosystem services grouped into four broad categories: provisioning, such as the production of food and water; regulating, such as the control of climate and disease; supporting, such as nutrient cycles and crop pollination; and cultural, such as spiritual and recreational benefits.
· As human population grows, so does the demand on natural resources.

· Unsustainable use of natural resources by human cause a decrease biodiversity
MTS#7 Natural Ecosystem Change
Ecological Succession:
· Definition: transition from one biotic community to another

· This occurs because the physical environment may be gradually modified by the growth of the biotic community itself, so that the area becomes more favorable to other species

· Facilitation: a mechanism of succession where earlier species create conditions that are more favorable to newer occupants and are replaced by them.

· Climax Ecosystem: the last stage in ecological succession, an ecosystem in which populations of all organisms are in balance with each other and with existing abiotic factors

Primary

· If the area has not been occupied previously, the process of initial invasion and then progression from one biotic community to the next

· Moss growing on bare rocks
Secondary
· When an area has been cleared by fire or humans, then left alone, plants and animals from surrounding ecosystems may reinvade the area-the area already has pre-existing soil

Climate Shifts
· Pollen records indicate that the climate has changed over spans of hundreds and thousands of year because of glaciations and orbit changes

· Forests of the temperate zone have shifted from coniferous to deciduous, with many changes in the dominant species of tree

· Today global climate change is very rapid and serious, numerous ecosystems are being affected, and it is questionable whether they can maintain sustainability
Species Movement
· As temperatures change, many species are forced to migrate to colder or hotter weather

· Species follow their food sources, moving if an area has become depleted
MTS# 8: Natural Biogeochemical Cycles

Carbon Cycle: In the start of the carbon cycle, carbon takes the form of carbon dioxide in the air. Through photosynthesis, plants take in the carbon dioxide along with water and sunlight to make glucose as well as oxygen. The carbon can also become the carbon atoms that make up the plant. The stored carbon is taken up in the food webs and ecosystem. Once the plant is consumed by a primary consumer and beyond, the carbon can be released as carbon dioxide through cellular respiration. 

Nitrogen Cycle: The main reserve of nitrogen is in the atmosphere. Since the nitrogen gas cannot be used by organisms as it is, the nitrogen in the air have to be fixated. The nitrogen-fixing plants such as legumes that have rhizobium  produce usable sources of nitrogen such as ammonium ions or nitrate ions. The nitrogen then goes through the food webs and trophic levels until it is released as waste in the form of ammonium. Soil bacteria then denitrify the ammonium and release it as nitrogen gas into the air. Another form of nitrogen fixation is through lightning and industrial N-fixation. Nitrogen that is fixated in an industrial setting are put in N-compound fertilizers which is then used on non-legume crops. The crops are then taken in by the animals and the animals release waste that is taken up by the bacteria to produce nitrogen gas and the cycle repeats. 

Phosphorous Cycle: Phosphorous has no gas phase, only solid and liquid, limiting biosphere recycling. Man-made fertilizers contain organic phosphates. Since P is a limiting factor in aquatic ecosystems, it can lead to eutrophication. Phosphorous is stored in rocks and soil minerals in the form of phosphate. When the rock is broken down, the phosphate is released in the soil. This is for plants to take in phosphorous that is lost in runoff. The plants take in the phosphate from the soil and water solutions. Phosphate that becomes part of the organic compounds of the plant is known as organic phosphate. It then follows a similar cycle to the nitrogen and carbon and repeats.  

Sulfur Cycle: The sulfur cycle is similar to the carbon cycle. Animal wastes and rocks are broken down to form organic sulfur compounds. The sulfur that comes in contact with the air is converted in sulfate. The sulfate is taken in by plants and microorganisms and goes through the food webs. When the organisms die and decompose, some of the sulfur is released as sulfate and some enters the microorganisms. Another way for sulfur to get directly into the atmosphere is through volcanic eruptions, the breakdown of organic matter in swamps and tidal flats, and the evaporation of water.

Water Cycle: Water is evaporated from bodies of water or is transpired from plants and turns into water vapor. Then once in the atmosphere, condensation occurs and forms mist clouds. When the clouds become dense enough it is precipitated through rain or snow. The water then infiltrates the soil and can be reabsorbed by the plants, percolate and be held in aquifers then is released back into large bodies of waters through springs. Some of the water can also runoff through the surface.  

Conservation of Water: Don’t use too much. More dams to capture runoff water. Drip irrigation-a network of plastic pipes with pinholes that drip water at the base of each plant. Sustainable agriculture.

MTS# 9: Agriculture: Feeding a Growing Population

Calories (enough to meet our daily energy needs), amino acids, fatty acids., minerals, vitamins
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Types of Agriculture:

Subsistence farming – living on small parcels of land -> food for households (labor intensive)

Industrialized farming – mass production of crops to sustain large amounts of people (use of fertilizers, pesticides, irrigation, etc.)

Green Revolution:Who: Developed CountriesWhat happened? Helped improve agricultural technology of developing/third world countries; improve crop performance (high yield)Caused by: high-yielding wheat and rice (not natural way to grow food)Led to: global food production UP, ability to feed and export, achieving stability
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BAD: 

· Deforestation

· Did not eliminate famine

· Population continue to increase

· Increase $$ of food procution 

· Caused water shortages

· Required fertilizers & pesticide
Genetic Engineering / Crop Production:IR8: genetically engineered rice crops
· High yield = dramatic success = Green Revolution

· However… vulnerable to natural predators (use of pesticides); constant use of farmland (soil damage); large amounts of crops = creation of dams (irrigation)

Crop Production:Requires pesticides, irrigation, fertilizers, etc

Deforestation:Why? For farmland and agricultureWhat it does? Loss of habitat -> less biodiversity (e.g. endangered species)
Irrigation:[image: image10.png]


Def: artificial water source supplied by dams and reservoirs, used to support the production of food (agriculture is the primary use of water)
Types of Irrigation: 
· Flood irrigation (commonly used, but wastes water)
· Drip Irrigation (expensive but conserves water)
· Treadle Pumps (affordable in developing countries)
Leads to -> Salinization: accumulation of salt in soil after water evaporates

Saliniation -> Desertification: makes farmland useless and unproductive (*can be prevented and reversed)
Sustainable Agriculture:Crop rotation (switching crops) Strip Cropping (alternating strips to reduce water use and erosion)Contour Farming (plowing in rows)
Weather Breaks
Sustainable Yield: being able to sustain the natural services of the ecosystems, prevent soil erosion, produce safe food, reduce chemicals, etc. Use of laws and acts to preserve and conserve (e.g. Food Security Act 1985)
MTS#10: Agriculture, Controlling Pests

Controlling Pests

· Pesticide use was once believed to be the perfect way to solve the problem of pests.

· Pesticides, even though they were created to get rid of pests and save crops, actually had a negative impact on the crop growth.

Types of Pesticides

· Organophosphate Pesticides - These pesticides affect the nervous system by disrupting the enzyme that regulates acetylcholine, a neurotransmitter. Most organophosphates are insecticides. They were developed during the early 19th century, but their effects on insects, which are similar to their effects on humans, were discovered in 1932. Some are very poisonous (they were used in World War II as nerve agents). However, they usually are not persistent in the environment. 

· Carbamate Pesticides affect the nervous system by disputing an enzyme that regulates acetylcholine, a neurotransmitter. The enzyme effects are usually reversible. There are several subgroups within the carbamates.

· Organochlorine Insecticides were commonly used in the past, but many have been removed from the market due to their health and environmental effects and their persistence (e.g. DDT and chlordane). 

· Pyrethroid Pesticides were developed as a synthetic version of the naturally occurring pesticide pyrethrin, which is found in chrysanthemums. They have been modified to increase their stability in the environment. Some synthetic pyrethroids are toxic to the nervous system.

· Plant-Incorporated-Protectants (PIPs) are pesticidal substances that plants produce from genetic material that has been added to the plant.
· Biochemical pesticides are naturally occurring substances that control pests by non-toxic mechanisms. Biochemical pesticides include substances, such as insect sex pheromones, that interfere with mating, as well as various scented plant extracts that attract insect pests to traps.
· Microbial pesticides consist of a microorganism (e.g., a bacterium, fungus, virus or protozoan) as the active ingredient.
Costs of Pesticide use

· $8 billion dollars invested in pesticides.

· Less than 1% of the world's insects are considered pests. The other 99% play a pivotal role in our food chain and many are indispensable.

· Natural control mechanisms are disrupted  by pesticides and it allows the pest populations to rapidly build up again to levels that can cause serious crop damage. 

MTS#11: Rangelands

1. Overgrazing

· Cattle ranchers allow cattle to graze over the grasslands 

· They destroy the habitat and eat constantly not allowing the grass to grow back and desertification can occur

· Habitat destruction leads to the endangerment of native species

2. Deforestation

· Happens when cattle need more land to graze on, for building materials, fuel, and commerial enterprises

· Without the trees to hold the topsoil in place the soil becomes arid and dry due to erosion

· Biodiversity is lost and many animals become endangered due to the destruction of their homes and food source

3. Desertfication

· Happens when the soil is eroded so far that it becomes arid and infertile

· Is often the effect of deforestation, overgrazing and poor irrigation

· Effects range from flooding, more habitat destruction, dust storms, and the extinction of many species

4. Rangeland Management

· The practice of creating a plan to preserve the rangeland and using it sustainably

· The rangelands classify 

· Grasslands

· Shrublands

· Woodlands

· Savannas

· Deserts

5. Federal Rangelands

· Rangeland that is owned by the federal government

· Managed by the Bureau of Land Management (BLM) and the Forest Service (Department of Agriculture)

6. Wilderness

· A natural environment that has yet to see significant modifications from human activity

· Can often be found in preserves, ranches, National Forests, and National Parks

· Needs to be preserved to keep the biodiversity and health of the planet

· The Wild Foundation states that widerness areas classify as the wilderness if they are biologically intact and legally protected

· The World Conservation Union (IUCN) classifies wilderness at two levels

· 1a: Strict Nature Reserves

· 1b: Wilderness Area

· Many scientists however doubt that there is still a place on earth untouched by humans
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#12 Energy Concepts
Energy Forms: 
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Conversions: Has not been taught to us yet, will be taught 2nd semester 

Laws of Thermo dynamics:


Renewable Energy: These sources cannot be abused by human activity, such as the sun, wind and water. These resources are natural to the earth.

MTS#13: Water Pollution
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Sources

· Groundwater-U.S. uses 40%

· Replenished by hydrologic cycle

· Surface water (rivers, lakes, reservoirs)-U.S. uses 60%

· Replenished by hydrologic cycle

· Large municippalities rely on surface water

· Reservoirs created by dams on rivers 

· Main source for irrigation

· No treatment is required

· Eutrophication-process where water becomes rich by the growth of algae or other aquatic plants

· BOD-amount of oxygen that waill be absorbed or “demanded” as wastes are being digested or oxidized in both biological and chemcial process

· Fish need at least 5ppm to survive

Water purification
Drip Irrigation System

· Network of plastic pipes with pinholes that literally drip water at the base of each plant

Treadle Pumps

· Enables farmers to irrigate their rice paddies and vegetable fields

· Affordable irrigation technology

· Works like a step exercise machine

Desalination

· Microfiltration (reverse osmosis)

· Great pressure forces sesawater through a membrane filter fine enough to remove salt

· Small desalination plants

· Distillation (evaporation and recondensation)

· Boiling the liquid and recondensing the vapor

· Contaminants remain in boiler

· Larger facilities use this method

Clean Water Act

· Enacted in 1948

· regulating quality standards surface waters
MTS#14 Loss of Biodiversity

· Habitat Loss:

· 
Habitat loss is the most detrimental factor in the loss of biodiversity and the cause for endangering a large amount of species. Habitat loss occurs mainly to human interaction with the environment around us. We take land for homes and buildings which make local animals run, or die. Pollution from our activities seeps the life from the areas we dump our waste. [image: image2.png]
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· 
The reaping of ecosystem capitol for our own advancement leaves little for other animals to live off of. The failure to use our commons responsibly takes away the chance of life that all wild creatures deserve.

· 
Cane Toad: Introduced species in Australia to eat pests, had no natural predators and quickly grew to at least 62,000 overwhelming the natural systems. Introducing species is extremely bad for biodiversity. 

· 
Black-Footed Ferret: Farmers were killing prairie dogs because they were ruining crops, but with the extermination of the prairie dogs the Black-Footed Ferret was hurt inadvertently as they fed on the prairie dogs. For a while they were believed to be extinct, until 1987 a few were found. Scientists quickly captured them and bred them under their care, and now at least 1000 Ferrets have been bred.

· 
Red Wolf:  In North Carolina only a handful of wolves were still around. However with human interference a breeding program was started. Now North Carolina is releasing a few back into the wild. These wolves being introduced back into the wild will have positive effects on the trees in their area, as they eat dear which eat saplings.

· 
Relevant Laws: 

· 
The Lacey Act (1900) forbids the trade of illegally killed wildlife.

· 
Endangered Species Act of 1973 is notable for not only protecting the endangered animals themselves, but just as importantly protects the habitats that they live in.

· Why should you care?


· 
Biodiversity is important because it keeps organisms resilient to disease as well as keeping the cycles of life in balance. To help prevent the loss of biodiversity the most important thing is to educate yourself and others around you.

MTS# 15: Population Biology Concepts


Population ecology - the study of populations (especially population abundance)
and how they change over time. Crucial to this study are the various interactions between
a population and its resources. A population can decline because it lacks resources or it
can decline because it is prey to another species that is increasing in numbers.
is the study of populations (especially population abundance)
and how they change over time. Crucial to this study are the various interactions between
a population and its resources. A population can decline because it lacks resources or it
can decline because it is prey to another species that is increasing in numbers.

Critical Number - The minimum population base that a group of individuals can recover from before it ceases or declines.

Survivorship curve is a graph showing the number or proportion of individuals surviving at each age for a given species or group 

Carrying capacity is the maximum population that an ecosystem can support without being degraded.

I = P * A * T: 
I- impact on the environment resulting from consumption
P- population #
A- affluence
T- technology 

There are two common reproductive strategies in the natural world.

r strategists- produce quickly and produce many off springs, but few reach adulthood.
Example: Frogs are an example of r strategists also Cane toads.

k strategists- produce more slowly and produce few off spring, but many reach adulthood. 
Example: Humans are examples of k strategists.
MTS# 16: Human Population Dynamics
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	Country
	Total Fertility Rate
	Doubling Times (Years)

	World
	2.7
	58

	Developing Countries
	2.9
	47

	Developed countries
	1.6
	700
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MTS#17: Human Population Size
Strategies for sustainability: 

· Economic development can be a powerful force for reducing population growth. Although economic development caused a shift in population growth in the more developed nations, this change took many decades and substantial resources, which the less developed nations of the world do not have.

· Planning a family measures permit couples to determine the number and spacing of children to determine family size and are vital to global efforts to reach a sustainable human population.

· The industrial nations can do many things to help build a sustainable future. For example, reducing their own growth, use of resources, and pollution. They can also assist less developed nations through financial aid, especially for family planning and sustainable development, and by sharing information and technical expertise. 

Case Studies: 

· World population growth rates have declined impressively since the early 1960s, in many countries, both rich and poor. Unfortunately, approximately a third of this decline is the result of rising death rates, largely from AIDS.

· The world's population is expected to grow by 39% over the next 45 years and births in the 50 poorest nations are estimated to rise by 228%. \

National Policies:

· Numerous private and governmental organizations such as the International Planned Parenthood Federation and the United Nations Fund for Population Activities spend millions of dollars a year to support programs to slow the growth of the population in LDCs through family planning and sustainable economic development.

· China’s one child policy- It officially restricts married urban couples to having only one child. The one-child limitation applying to approximately 35.9% of China's population. 
MTS# 18: Impacts of Human Population Growth

The growing number of people in this world determines the percentage of world hunger, disease, economic effects, resource use, and habitat destruction. The world population issue forms a cycle of negative causes. With too many people in this world, a higher chance of more poverty will strike, leading to excessive use of resources from our limited environment, and this results the environment to be depleted. Along with that, families in depleted, poor countries raise more children to help out the family financially. This adds to high fertility, and the cycle continues.                       



Potential energy: This is energy stored in the object, and it describes the potential of that object to make motion	








Thermal energy: Or, heat; the vibration and movement of the atoms and molecules in substances. When the object heats up, its atoms move faster and collide with each other





Electrical energy: Energy delivered by electrons, typically through a wire





Kinetic energy: This type of energy is energy in motion, such as those of atoms, electrons, and objects. Examples of these include Thermal and Electrical








Energy Units: Joule (J), Calorie (cal)








Units of Power: Watt (W), Horsepower (hp)








1st Law of thermodynamics- energy is neither created nor destroyed but may be converted to one form or another. An example of this is photosynthesis-energy from sun converted to chemical energy in the bonds that hold together atoms in carbohydrates.








2nd Law of thermodynamics- when energy is changed from one form to another some useful energy is always degraded into lower quality energy, usually heat. An example is the food chain and 10% rule)








Wind energy- is converting air in motion into electricity through wind turbines that act as old fashion wind mills. When the blades turn, they are connected to a wind shaft that turns an electric generator. The wind will continue to cycle as long as there is sun.








Solar energy- is from the sun’s rays that directly reach the earth. This can be converted into heat and electricity.








Hydroelectric energy- water flows through a pipe, then pushes against and turns blades in a turbine to spin a generator to produce electricity. The amount of available energy in moving water is determined by its flow or fall.








Human Growth Population Rate in 2008





Population distribution means the pattern of where people live. World population distribution is uneven. Places which are sparsely populated contain few people. Places which are densely populated contain many people. Sparsely populated places tend to be difficult places to live.





Phase 1= Deaths and births are high


Phase 2= (epidemiological) Death rate begins to decrease


Phase 3= (fertility) Birth rate drops and death rate flattens out


Phase 4= Modern Stability


There is little population growth in phase 1 but in phase 4 people live longer and have fewer children and the population grows.





Crude Birth Rate= Number of birth per 1000


Crude Death Rate= Number of death per 1000


Growth Rate is the natural increase in population expressed as percent per years. 


Equation for Population Growth Rate: 


R= b-d








Total Fertility- average number of children born per woman


Replacement level:  Theoretically 2.0. Countries below 2.0 have a shrinking population. Those over 2.0 have a growing population.





Age-strucutre Diagrams: graphical illustration that shows the distribution of various age groups in a population (typically that of a country or region of the world), which forms the shape of a pyramid when the population is growing.





Age Structure Diagram is a graphical illustration that shows the distribution of various age groups in a population (typically that of a country or region of the world), which forms the shape of a pyramid when the population is growing.





High Fertility Leads to Poverty:


Lack of conctraceptives result in increase in population


Many children born to help poor families make more money


Too much people = not enough necessities/resources for everyone 
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Poverty Leads to Hunger:


Numerous causes of poverty, which leads to not capable of affording food


As world population doubled from 3 million – 6 million, percentage of people in poor countries fell from 45% to 18%


850 million people are malnourshed and starving; 1.1 billion do not have fresh water to drink


Malnourished people are prone to disease








Habitat Degradation Leads to High Fertility:


Because of lack of environmental resources, families make more children in need of economic issues


High fertility is increased


Also, lack of birth control leads to higher birth rates
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Hunger & Survival Leads to Environmental Degradation:


Food production increased, as population grew


Overpopulation impacted environment starting as early as 20th Cent.


Natural resources are depleted, especially fossil fuels


Loss of ecosystems and deforestation


40% of land area is under conversion or fragmented


�HYPERLINK "http://en.wikipedia.org/wiki/Salinization" \o "Salinization"�Salinization�, �HYPERLINK "http://en.wikipedia.org/wiki/Deforestation" \o "Deforestation"�deforestation�, �HYPERLINK "http://en.wikipedia.org/wiki/Desertification" \o "Desertification"�desertification�, �HYPERLINK "http://en.wikipedia.org/wiki/Erosion" \o "Erosion"�erosion�, and urbanization makes land less useful


Pollution increased and sea levels rose








