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1. Definitions:

Environment: It is derived from a french word that is environmer that means to surround. It is a condition in which the physical, chemical and living and nonliving living factors act on the organisms and enhances it's survivability.

•Basically it is a surrounding or an area on which the animals, plants and humans live and function. 

•Basically it is a surrounding or an area on which the animals, plants and humans live and function. Environmental science is an organized study of the environment and humans. Environmental science is an interdisciplinary field that means it integrates different subjects like humanities and natural sciences.

•Through environmental science the various things that can be learned which are as follows:

a. Generating alertness and obtaining information about the environment.

b. To identify various environmental issues and

c. To acquire knowledge about various natural systems and ecological concepts.

The environmental sciences should also include human dimensions because humans constitute the major part of the environment and exhibit various impacts.

Humans are continuously changing the resources available in the environment and are using them. Humans are using natural resources like land, water, trees and in turn have a drastic impact on the environment like pollution and deforestation. Humans play a significant role in the environment so it should be included in environmental science.

2. What is environmental science?

•The environment is an evergreen subject because it matters a lot to our daily lives. It's where we live,eat, breathe and bring up our children. Our life support systems entirely rely on the wellbeing of every organism living on planet earth. This is why a lot has been written and spoken about the protection and conservation of the environment.

•There are even high value courses dedicated to the study of the environment. A typical example is environmental science.

•Environmental science is a field that deals with the study of the interaction between human systems and natural systems. Natural systems involves the earth itself and life. Human systems are primarily the populations of the earth.

•Environmental science is an interdisciplinary academic field that integrates physical, biological and information sciences (including ecology, biology, physics, chemistry, plant science, zoology, mineralogy, oceanography, imnology, soil science, geology, and physically geography and atmospheric science to the study of the environment and the solution of environmental problems.

•Environmental science is the academic field that takes physical, biological, and chemical sciences to study the environment and discover solutions to environmental problems.

•Environmental science is the academic field that takes physical, biological and chemical sciences to study the environment and discover solutions to environmental problems. Sciences used in environmental science include geography, zoology,physics, ecology, oceanology and geology.

•Environmental science also branches out into environmental studies and environmental engineering. It provides an integrated and interdisciplinary approach to the study of environmental problems.

•Environmental studies are the study of social sciences to understand human interactions with the environment.

•Environmental Engineering is the focus on analyzing and deducing problems with the environment and the effect of man-made programs on the environment and for finding solutions to help protect and preserve the environment by disposing of pollution in the air, water and land.

•Environmental science involves different fields of study. Most often the study of environmental science includes the study of climate change, natural resources, energy pollution and environmental issues.

•In environmental science ecologists study how plants and animals interact with each other, chemists study the living and non living components of the environment, geologists study the formation, structure and history of the earth, biologists study the biodiversity, physicists are involved in thermodynamics, computer scientists are involved in technical innovations and computer modelling and biomedical experts study the impacts of environmental issues on our health.

•The growing complexity of environmental problems is creating a need for scientists with rigorous, interdisciplinary training in environmental science. Environmental scientists and specialist use their knowledge of the natural sciences to protect the environment and human health. They must have a solid background in economics, sociology and political science.

3. Importance of Environmental science:

a. To realize that environmental problems are global. Environmental science helps you to recognize that environmental problems such as climate change, global warming, ozone layer depletion, acid rains and impacts on biodiversity and marine life's are just national problems but global problems as well. So concerted effort from across the world is needed to tackle these problems.

b. To understand the impacts of development on the environment:

It is well documented and quantified that development results in industrial growth, urbanization, expansion of telecommunication and transport systems,hi-tech agriculture and expansion of housing.

•Environmental science seeks to teach the general population about the need for decentralization of industries to reduce congestion in urban areas. Decentralization means many people will move out of urban centers to reduce pollution resulting from over population.

•The goal is to achieve all this sustainably without compromising the future generations ability to satisfy their own needs.

c. To discover sustainable ways of living:

Environmental science is more concerned with discovering ways to live more sustainably. This means utilizing present resources in a manner that conserves their supplies for the future. Environmental sustainability doesn't have to outlaw living luxuriously, but it advocates for creating awareness about the consumption of resources and minimizing unnecessary waste.

•This includes minimizing household energy consumption, using disposals to dispose of waste, eating locally recycling more, growing your own food, drinking from the tap, conserving household water and driving your car less.

d. To utilize Natural resources efficiently:

•Natural resources bring a whole lot of benefits to a country. A country's natural resources may not be utilized efficiently because of low level training and a lack of management skills.

Environmental science teaches us to use natural resources efficiently by:

•Approximately putting into practice environmental conservation methods.

•Using the right tools to explore resources.

•Adding value to our resources.

•Making sure machines are maintained appropriately.

•Thorough training of human resources.

•Provision of effective and efficient supervision.

•Using the right techniques to minimize exploitation.

•To understand the behavior of organisms under natural conditions.

Behaviour is what organisms manifest to respond to interact with and control their environment. An animal exhibits behaviour as the first line of defense in response to any change of environment.

•So, critical look at organisms behaviour can offer insightful information about animal's needs, dislikes, preferences, and internal conditions providing that your evaluation of those observations firmly hinge on knowledge of species natural behaviour.

e. To shed light on contemporary concepts such as how to conserve biodiversity. Biodiversity is the variety of life on earth. The present rate of biodiversity loss is at an all time high. Environment science aims to teach people how to reverse this trend by:

•Using sustainable wood products.

•Using organic foods.

•Embracing the 3R's, reduce,reuse and recycle.

•Purchasing sustainable safe food.

•Supporting conservation campaigns at local levels.

•Conserving power.

•Minimizing the consumption of meat.

•Utilizing eco-friendly cleaning products.

•To understand the interelationship between organisms in population and communities.

•Organisms and humans depend on each other to get by:

Environmental science is important because it enables you to understand how this relationship works. For example, humans breathe out carbon dioxide which plants need for photosynthesis. Plants on the other hand produce and release oxygen to the atmosphere, which humans need for respiration.

•Animal droppings are sources of nutrients for plants and other micro organisms. Plants are sources of food for humans and animals. In short organisms and humans depend on each other for survival.

f. To learn and create awareness about environmental problems at local, national and international levels.

Environmental problems at local, national and international levels mostly occur due to lack of awareness. Environmental science aims to educate and equip learners with necessary environmental skills to pass to the community in order to create awareness.

•Environmental awareness can be created through social media, creating a blog dedicated to creating awareness, community centered green clubswomen forums and religious podiums.

4. Components of Environmental science:

a. Ecology: Ecology is the study of organisms and the environment interacting with one another. Ecologists, who make up a part of environmental scientists, try to find relations between the status of the environment and the population of a particular species within that environment and if there are any correlations to be drawn between the two:

•For example, ecologists might take the populations of a particular type of bird with the status of the part of the Amazon rainforest that the population is living in.

•The ecologists will study and may or may not come to the conclusion that the bird population is increasing or decreasing as a result of air pollution in the rainforest.

•They may also take multiple species of birds and see if they can find any relation to one another, allowing the scientists to come to a conclusion if that habitat is suitable or not for that species to live in.

b. Geoscience: Geoscience concerns the study of geology, soil science volcanoes and the Earth's crust as they relate to the environment. As an example scientists may study the erosion of the earth's surface in a particular area. Soil scientists,Physicists, biologists and geomorphologists would take part in the study.

•Geomorphologists would study the movement of solid particles (sediments) biologists would study the impacts of the study to plants and animals of the immediate environment. Physicists would study the light transmission changes in the water causing the erosion, and the soil scientists would make the final calculations on the flow of the water when it infiltrates  the soil to full capacity causing the erosion in the first place.

c. Atmospheric science: is the study of the earth's atmosphere. It analyzes the relation of the earth's atmosphere to the atmosphere of other systems. This encompasses a wide variety of scientific studies relating to space, astrology and the earth's atmosphere: meteorology, pollution, gas emissions, and airborne contaminants.

•An example of atmospheric science is where Physicists study the atmospheric circulation of a part of the atmosphere, chemists would study the chemicals existent in this part and their relationships with the environment, meteorologists study the dynamics of the atmosphere and biologists study how the plants and animals have affected and their relationship with the environment.

d. Environmental chemistry is the study of the changes chemicals make in the environment such as contamination of the soil, pollution of the water, degradation of chemicals and the transport of chemicals upon the plants and animals of the immediate environment.

•An example of environmental chemistry would be the introduction of a chemical object into an environment, in which chemists would then study the chemical bonding to the soil or sand of the environment.

•Biologists would then study the new chemically induced soil to see it's relationship with the plants and animals of the environment.

5. Top 5 Environmental science careers:

a. Environmental scientists: 

•An environmental scientist performs research to pin point, minimize the grave impacts of or get rid of hazards and pollutants to the environments or the health of the globe's population. His/her main aim is to protect and conserve mother nature.

•Environmental scientist jobs: are normally full time including working over 40hours a week. Their main work places are laboratories and outdoor field works. You need impeccable skills set to be an environmental scientist including communication skills, reading, comprehension and self discipline.

b. Environmental Engineer: An environmental engineer finds solutions to problems in the environment by leveraging his/her knowledge of soil science, engineering biology and chemistry. His/her area of focus includes the control of pollution, recycling and public health aspects.

•A bachelor's degree in environmental engineering is required to become an environmental engineer. Environmental engineer should be able to:

•Offer suggestions for maintaining and beefing up the environmental performance.

•Find out, evaluate and apply storm water good management practices for municipal, industrial and construction storm water programs.

•Evaluate environmental regulations and seek counsel with applicability determination.

•He/she should document all environmental incidences.

•Develop and keep in line environmental management systems to conform to air and permit regulations.

•Lead from the front in the negotiation and of permit applications.

•Liase with regulatory bodies prepare required documentations, organize any testing sessions and provide more follow up documentation needed.

c. Environmental Biologists:

An environmental biologists deals with the ecosystem and wildlife that reside in it. However, an environmental biologists focuses a lot on the biological side of any ecosystem, which means his/her duties are more Including to biology. To quantify as an environmental biologists you need a bachelor's degree in environmental biology. The duties  of an environmental biology include:

•Administering  biological and project schedules using scientific techniques, statistical tools and in depth knowledge in the domain.

•Scheduling and conducting biological experiments and follow up with field and laboratory operating processes.

•Pin point project technicalities and counteract them effectively without compromising resources and time.

•Bring up findings of experiments to colleagues and stake holders.

•Ensure scientific integrity by working with a team in conjunction with peer review data.

d. Environmental Geologists: Environmental geology is a field of study that blends the main corner stone of environmental science, puts more emphasis on geology and how to apply it in a real-world scenario to solve environmental problems.

•An environmental geologist goes beyond interest in the environment and correlation between humans and wild life in it. He or she also focuses on fossil fuels, non-renewable resources, minerals and the earth's crust.

•An environmental geologist will spend most of his or her work life serving as a constant, assisting in the mitigation of soil and ground water contamination by determining the right location for new landfills and drawing up a plan for undergraduate waste disposal.

•He or she also ensures water supplies and soils that are responsible for growing food stay clean and uncontaminated without affecting or limiting access to any organism or animal that relies on them for survival.

e. Environmental biotechnologist:

•This professional synchronize engineering and biology to create and utilize procedures that correct contaminated sites. For instance, there is a wide range of bacteria, microbes and fungi that are able to consume pollutants and later break them down into safe elements over time.

•An environmental biotechnologist finds out, utilize and create necessary microbes for correcting a specific area and the pollutants unique to it. Contaminated soil might be corrected or remedied on site or loaded into containers and transported for treatment. Environmental biotechnologist perform the following duties:

•Develop plant based bio-plastics.

•Transform plants into bio-fuels.

•Draw up correction plans for specific sites that abide by environmental regulation. 

•Develop procedures to convert waste into biogas or other cleaner sources of energy.

•Develops cleaner industrial processes by substituting chemicals with biological processes.

•Utilize geographic information systems to pin point contaminant sites and distribution of pollutants.

6. Environmental factors:

a. Osmolarity:

•Cells are subject to changes in osmotic pressure, due to the fact that the plasma membrane is freely permeable to water (a process known as passive diffusion). Water will generally move in the direction necessary to try and equllibrate the cells solute concentration to the solute concentration of the surrounding environment.

•If the solute concentration of the environment is lower than the solute concentration found inside the cell, the environment is said to be hypertonic. In this situation water will leave the cell, causing the cell to dehydrate. Extended periods of dehydration will cause permanent damage to the plasma membrane.

•Cells in a hypotonic solution need to reduce the osmotic concentration of their cytoplasm.

•Sometimes cells can use inclusions to chemically change their solutes, reducing molarity. In a real pinch they can utilize what are known as mechanosensitive channels located in the plasma membrane.

•Mechanosensitive channels open as the plasma membrane stretches due to the increased pressure, allowing solutes to leave the cell and thus lowering the osmotic pressure.

•Cells in a hypertonic solution needing to increase the osmotic concentration of their cytoplasm can take up additional solutes  from the environment.

•However, cells have to be careful about what solutes they take up, since some solutes can interfere with cellular function and metabolism.

•Cells need to take up compatible solutes, such as sugars or aminoacids which typically will not interfere with cellular processes.

•There are some microbes that have evolved to extreme environments, specifically high salt concentrations to the point where they now require the presence of high levels of sodium chloride to grow.

•Halophiles, which require a Nacl concentration above 0.2m, take in both potassium and chloride ions as a way to offset the effects of the hypertonic environment that they live in.

•Their evolution has been so complete that their cellular component (ribosomes, enzymes, transport proteins, cell wall, plasma membrane) now require the presence of high concentrations of both potassium and chloride to function.

b. PH: is defined as the negative logarithm of the hydrogen ion concentration of a solution expressed in molarity. 

•The PH scale ranges from 0-14, with 0 representing an extremely acidic solution and 14 representing an extremely alkaline solution.

•Each PH units represent a ten fold change in Hydrogen ion concentration, meaning a solution with a pH of 3 is 10× more acidic than a solution with a PH of 4.

•Typically cells would prefer a PH that is similar to their internal environment with cytoplasm having a PH of 7.2. That means the most microbes are neutrophiles (neutral lovers). There are some microbes however that have evolved to live in the extreme  PH environments.

•Acidophilic (acid lovers) preferring an environmental PH range of 0 to 5.5, must use a variety of mechanisms to maintain their internal PH in an acceptable range and preserve the stability of their plasma membrane.

•These organisms transport cations such as potassium ions into the cell thus decreasing hydrogen ions into the cell. They also utilize proton pumps that actively pump hydrogen ions out.

c. Temperature: 

•Microbes have no way to regulate their internal temperature so they must evolve adaptations for the environment they would like to live in. Changes in temperature have the biggest effect on enzymes and their activity, with optimal temperature that leads to the fastest metabolism and resulting growth rate.

•Temperature below optimal will lead to a decrease in enzyme activity and slower metabolism, while higher temperatures can actually denature proteins such as enzymes and carrier proteins leading to cell death.

•As a result, microbes have a growth curve in relation to temperature with an optimal temperature at which growth rate peaks, as well as minimum and maximum temperature where growth continues but is not as robust. For a Bacteria the growth range is typically around 30degrees.

•The psychrophiles are the cold lovers with an optimum of 15°C or lower and a growth range of -20°C  to 20°C. Most of these microbes are found in the oceans where the temperature is often 5°C or colder.

They can also be found in artic and Antartic, living in ice wherever they can find pockets  of liquid water. Adaptation to the cold required evolution of specific proteins, particularly enzymes that can still function in low temperature. In addition it also required modification to the plasma membrane to keep it semi-fluid.

•The plasma membrane of these organisms contains more saturated fatty acids with increased melting point.

d. Oxygen concentration: 

•The oxygen requirement of an organism relates to the type of metabolism that it is using. Energy generation is tied to the movement of electrons through the transport chain (ETC) where the final electron acceptor can be OXY or a non oxygen molecule.

•Organisms that use oxygen as the final electron acceptor can be oxygen or a non-oxygen molecules .

•If they require the presence of atmospheric oxygen for their metabolism then they are referred to as obligate aerobes.

•Microaerophiles require oxygen but at a lower level than normal atmospheric levels they only grow at levels 2-10%.

• Organisms that can grow in the absence of oxygen are referred to as anaerobes with several different categories existing. The facultative anaerobes are the most versatile, being able to grow in the presence or absence of oxygen by switching their metabolism to match their environment.

e. Pressure:

The vast majority of microbes, living on land or water surface are exposed to a pressure of approximately One atmosphere.

•But there are microbes that live on the bottom of the ocean.

f. Radiation.

7. Problems of environmental science:

a. Pollution: There are seven key types of pollution-air, water, soil,noise, radioactive, light and thermal and these are primary causes that affect our environment in many ways. All these types of pollution are interlinked and influence each other. Therefore we need to tackle all of them together.

•Pollution of air, water, and soil requires millions of years to recoup. Industry and motor vehicle exhaust are the number one pollutants.

•Heavy metals, nitrates and plastics are toxins responsible for pollution.

•While water pollution caused by oil spill, acid rain, urban runoff, air pollution is caused by various gases and toxins released by industries and factories and combustion of fossil fuels, soil pollution is caused majorly by industrial waste that deprives soil from essential nutrients.

b. Soil degradation: 

• Globally, food security depends on the factor whether or not soils are in good condition to produce crops. According to UN estimates about 12 million hectares of farm land a year get seriously degraded.

• Soils get damaged due to many reasons. Such reasons include erosion, overgrazing, over exposure to pollutants, monoculture planting, soil compaction,land use conversion and many more. Nowadays a wide range of techniques of soil conservation and restoration exist, from no-till agriculture to crop rotation to water retention through terrace building.

3. Global warming: Climate changes like a global warming are the result of human practices like the emission of green house gases. Global warming leads to rise in temperatures of the oceans and the earth surface causing natural disasters that include flooding, melting of polar ice caps, rise in sea levels and also unnatural pattern of precipitation such as flash floods, hurricanes, wild fires, drought, excessive snow or desertification.

d. Over population: 

•The population of the planet is reaching unsustainable levels as it faces a shortage of resources like  water, fuel and flood.

•Poulation explosion in less developed a d developing countries straining the already scarce resources. Intensive agriculture practiced to produce food damages the environment through the use of chemical fertilizer and pesticides.
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