Unit 7: Human Impact on Ecosystems
The human population on Earth is currently over 6 billion! As the population has increased over time, so has the technologies that we have developed. As technologies develop, the amount of resources (energy!) that are required also increases.

Like all living things, humans are part of the Earth’s natural ecosystem. We depend on the environment to provide food, water, air, and energy in order to stay alive.

First, we must distinguish between:

1. Renewable resources: materials that are replaced at a rate faster that we can use them. These include water, sunlight, and food.

2. Nonrenewable resources: materials that are used faster than they are produced. These include fossil fuels (oil, coal, natural gas).

When nonrenewable resources are used too quickly within a short period of time, depletion is said to occur.

A classic example of how to prevent depletion of nonrenewable resources is the 3 R’s: reduce, reuse, and recycle.

Pollution is any harmful change in the chemical makeup of the soil, water, or air. Pollution threatens an ecosystem’s stability.
Air Pollution

Through the biotic processes of respiration and photosynthesis, atmospheric CO2 concentrations are kept in a range that is suitable for life. If either rate changes, the balance is thrown off, and biodiversity will be changed.

Soil Pollution

Soil forms when rocks are broken down by weathering. Soils support the growth of producer organisms, which are vital to the food chain. If soil becomes polluted or is washed away, many important plants will not survive.

Water Pollution

Water is a necessity for every living thing. The water cycle is the continuous transfer of water that maintains our freshwater supply. If water becomes contaminated by a pollutant, the plants an animals that rely on this resource will be harmed.
**see figure 7-1 on page 111**

Humans and the Environment

Earth can only support a certain number of people. As the population increases, so does the energy requirement for life. More people produce more wastes, which must be disposed of or recycled. 

As technology developed over the last 300 years, we were able to produce more food, create better medicines, and improve healthcare. This caused the human population to increase. Many scientists believe that the human population is growing too fast.

If the human population continues to grow at this rate, we will reach our carrying capacity very soon. This will lead to competition for food, water, space, and oxygen. The result will be many human deaths due to famine, disease, or wars! The key now is to find ways to slow our growth rate BEFORE carrying capacity is reached!
Loss of Diversity
Certain human activities destroy diversity in both the living and nonliving environments. Some examples:

1. direct harvesting: this is the destruction or removal of species from their habitats, which often leads to extinction.

a. Species that live in a certain part of the world are removed from their habitat and sold as pets (birds, monkeys, plants).

b. Some species are killed for a certain body part (seal pelts, elephant ivory, furs)

c. Poaching (illegal capturing and killing) of certain species to the point of extinction.
2. land use: as populations grow, more resources are needed to make the things we want or need (clothes, cars, houses). We also need more space for people to live. More land is needed to grow food, build houses, create roads, and build factories.
3. habitat destruction: this occurs when people take over land for their own use. Species that normally live there no longer have a place to live. As habitats are destroyed, ecosystems become damaged and entire species may become extinct. Deforestation is the destruction of forests resulting from human activity.

4. biodiversity: when the number of different organisms in an ecosystem decreases, vulnerability increases. This effects whole ecosystems and food webs. 
5. imported species: the inadvertent or intentional introduction of a species into an area in which they are not native. These always disrupt food webs and change the biodiversity of that particular area. Once they are introduced, it is very difficult to remove them.

The Impact of Technology

Industrialization is the development of an economy that relies on machines to produce many products. In addition to polluting the air and water, this increases the demand for energy (fossil and nuclear fuels).
Since fossil fuels have become more scarce, newer sources of energy have been developed. Nuclear fuels create energy by nuclear fission (splitting of atoms). Nuclear power plants do not pollute the air or water, but cause thermal pollution and radioactive nuclear wastes. 

Water Pollution

Rivers, lakes, and oceans have long been easy places to dump wastes. It wasn’t until the 1980’s the government regulation stepped in and prevented the further contamination of our water.
2 Types:


1. toxic wastes: are poisonous chemicals that come from cities, farms, or industries. Over time, these substances collect in the cells of organisms and move through the food chain. As this happens, the quantity of the pollutant increases. 


Example: the pesticide DDT was widely used throughout 



       the 70’s and 80’s. As it made its way up the food



       chain, mutations were seen in many species.

2. thermal pollution: some power plants and industries use water to cool their machines. This warmer water is the released into lakes and streams, increasing the overall temperature. Warmer water cannot hold as much dissolved O2, so certain species will die off. 

Air Pollution

Burning fossil fuels releases harmful substances into the air, which eventually end up in the water cycle. This leads to:
1. acid rain: as fossil fuels are burned, sulfur and nitrogen are relased into the air. These substances are carried by wind and eventually fall to the Earth with rain. This lowers the pH of the soil and can drastically impact plant, animal, and insect populations.

2. smog: a combination of smoke and fog that results when pollutants react with sunlight, this pollutant becomes toxic when inhaled.

Global Atmospheric Changes

As sunlight reaches Earth, certain greenhouse gases trap and absorb the infrared radiation that reflects off the Earth’s surface. This process, known as the greenhouse effect, is what keeps the Earth warm when little or no sunlight is available. In recent years, the amount of greenhouse gases (CO2 in particular) has increased. This traps more of the sun’s energy, increasing the overall temperature of Earth. This process is called global warming. 
CO2 is released when fossil fuels are burned. Many scientists believe that this increased atmospheric CO2 level will cause the Earth’s temperature to change and eventually melt the polar ice caps, leading to global flooding. 

Ozone Depletion

Ozone (O3) is a special gas in our atmosphere that absorbs harmful UV radiation from the sun. Without the ozone layer, life on Earth would not exist! 

The use of certain chemicals by humans breaks down ozone, leading to a “hole” in the ozone layer. In areas beneath the hole, UV radiation has caused genetic mutations, skin cancers, and eye damage to all organisms exposed.

The main cause of ozone depletion has been the release of chlorofluorocarbons (CFC’s) into the atmosphere. These substances used to be found in aerosol cans, refrigerators, and air conditioners. Since this was discovered, alternative substances that are less harmful have been used.
So, is there any hope?

YES! People must actively prevent the further contamination of Earth by making good decisions. Instead of driving to the store, walk or ride a bike. Instead of throwing out a pop can, recycle it. Instead of throwing food out, create a compost pile. 

In summary, things are not hopeless. Humans are the only species on Earth that can take an active role in reducing or even eliminating pollution and the destruction of our natural resources.
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