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Assessment 1                                                                                                          Total Marks: 30  


Q: 1: Give short answers to the following questions:                                                        (10)  

I. What is Eco-system? 

An ecosystem includes all of the living things (plants, animals and organisms) in a given location that interrelate with each other, and also with their non-living environments such as weather, earth, sun, soil, climate and atmosphere.

[image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcQFsPCZCz2Rhputf9vy6nyyJeebT6OXQ5r4kRtIezI9Dg2hkW_p]

In an ecosystem, a simplistic version is illustrated above, each organism has its' own niche or role to play. Consider a small puddle of water, for example, at the back of a typical home. In it, you may find all sorts of living things, from microorganisms, to insects and plants. These may depend on non-living things like water, sunlight, turbulence in the puddle, temperature, atmospheric pressure and even nutrients in the water for life. This very complex, wonderful interaction of living things and their environment, has been the foundations of energy flow and recycle of carbon and nitrogen.

Anytime something ‘alien’ (living thing or external factor such as rise in temperature) is introduced to an ecosystem, it can be disastrous to that ecosystem. This is because the new organism (or influence) can distort the natural balance of the interaction and potentially damage or terminate the ecosystem. 

Usually however, biotic members of an ecosystem, together with their abiotic factors depend on each other. This means the absence of one member, or one abiotic factor can affect all parties of the ecosystem. Unfortunately many ecosystems have been disrupted, and even destroyed by natural disasters such as fires, floods, storms and volcanic eruptions. Human activities have also contributed to the disturbance of many ecosystems and biomes.


II. What is Lithosphere?

The lithosphere (which is the solid part of the biosphere) is the outer part of the Earth as we know it. The Earth consists of three main layers: the core, or the inner layer; the mantle, in the middle; and the crust, which includes the continents and ocean floor. The lithosphere, which is about 100 kilometers (60 miles) deep in most places, includes the brittle upper portion of the mantle and the crust.

[image: https://encrypted-tbn2.gstatic.com/images?q=tbn:ANd9GcSRAV8iR46GYkdckNTvqecgECCa639e0JLc8a6a4UJ41_HPl13m] The lithosphere is always moving, but very slowly. It is broken into huge sections called tectonic plates. The extreme heat from the mantle part of the lithosphere makes it easier for the plates to move; this is similar to how iron is bendable once it's subjected to heat. The movement of the lithosphere, called plate tectonics, is the reason behind a lot of Earth's most dramatic geologic events such as earthquakes, tsunamis (see below) and volcanoes. 
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The lithosphere supports the metabolic process by providing minerals and soil required by organisms and plants accordingly.


III. Outline the functional components of eco-system. 

The following illustration clearly infers the functional features of an ecosystem or the interactions between various components which involve the flow of energy and cycling of materials;
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As illustrated  the following are all considered in this cycle,
· Energy (heat) flow, 
· Food chain, 
· Diversity pattern in time and space, 
· Nutrient or biogeochemical cycles, 
· Development and evolution. 
· Producers, consumers and decomposers.

An ecosystem process is vibrant, undergoing strong seasonal cycles responding to changes in solar radiation; causing variations in the primary production; varying the inflow of energy from photosynthesis and carbon dioxide fixation into organic materials during the year; driving remarkable annual diversity in the carbon cycle, which is the biggest of all global biogeochemical cycles. Organic carbon contained in plants then becomes food for decomposers and consumers, who degrade this carbon into forms with less energy, and finally releasing this photosynthesis-fixed carbon back into carbon dioxide in our atmosphere, creating the global carbon cycle. The nitrogen biogeochemical cycling also uses energy, because bacteria fix the nitrogen gas from the atmosphere in reactive forms useful to living organisms with energy from organic materials or from the sun and from plants. Ecosystems cycle other elements as well. Because biogeochemical cycles are determined by the transfer of matter between the environment and its organisms, they are good examples of ecosystem-level processes.
By definition, all ecosystems cycle matter and use energy, and the processes define the fundamental ecosystem roles as well. Lively processes in an ecosystem are normally described by speaking of “trophic levels” that define the position of organisms according to their level of feeding in comparison to the original energy taken in by primary producers. Ecosystems need a continuous inflow of high-quality energy in order to maintain their function and structure. For this reason, ecosystems are "open systems" needing a net inflow of energy to continue over time - without the sun however, the process/cycle would soon run out of energy!


IV. What did you understand by Sustainable Environment? 

Environmental sustainability involves making decisions and taking action that are in the interests of protecting the natural world, with particular emphasis on preserving the capability of the environment to support human life. It is an important topic at the present time, as people are realizing the full impact that businesses and individuals can have on the environment and the world as we know it.
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Environmental sustainability is about making responsible decisions that will reduce the negative impact on the environment. It is not simply about reducing the amount of waste produced or using less energy, but is concerned with developing processes that will lead to businesses, homes and other outlets becoming completely sustainable in the future.
Currently, environmental sustainability receives plenty of attention from the media and from different governmental departments. This is a result of the amount of research going into assessing the impact that human activity can have on the environment. Although the long term implications of this serious issue are not yet fully understood, it is generally agreed that the risk is high enough to merit an immediate response. Businesses and governments are expected to lead in the area of environmental sustainability as they are considered to be the biggest contributors and are also in a position where they can make a significant difference.
Businesses can potentially cause damage to all areas of the environment. Some of the common environmental concerns include:
· damaging rainforests and woodlands through logging and agricultural clearing
· polluting and over-fishing of oceans, rivers and lakes
· polluting the atmosphere through the burning of fossil fuels
· damaging prime agricultural and cultivated land through the use of unsustainable farming practices
For much of the past, most businesses (and some governments/individuals) have acted with little regard or concern for the negative impact they have on the environment. Many large and small organizations are guilty of significantly polluting the environment and engaging in practices that are simply not sustainable. However, there are now an increasing number of businesses that are committed to reducing their damaging impact and even working towards having a positive influence on environmental sustainability.

V. What are Biotic and Abiotic components of natural environment?  
The biotic components of an ecosystem are the life forms that inhabit it such as;
· Plants
· Animals/Humans 
· Microbes
The life forms of an ecosystem assistance in the transfer and cycle of energy. They are grouped in terms of the means they use to get energy. Producers such as plants produce their own energy without consuming other life forms; plants gain their energy from conducting photosynthesis via sunlight. Consumers exist on the next level of the food chain. There are three main types of consumers: herbivores, carnivores and omnivores. Herbivores feed on plants, carnivores get their food by eating other carnivores or herbivores, and omnivores can digest both
Abiotic components of an ecosystem consist of the nonorganic aspects of the environment that determine what life forms can thrive. Some examples of abiotic components are;
· Temperature/heat flow,
· Energy
· Water
· Humidity (average) 
· Topography
· Natural disturbances 
Temperature varies by latitude; locations near the equator are warmer than are locations near the poles or the temperate zones. Energy and water, as mentioned earlier are the primary components needed for the ecosystems existence. Humidity influences the amount of water and moisture in the air and soil, which, in turn, affect rainfall. Topography is the layout of the land in terms of elevation. For example, land located in the rain shadow of a mountain will receive less precipitation. Natural disturbances include tsunamis, lightning storms, hurricanes and forest fires.
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Biotic components and abiotic components of an ecosystem interact (as illustrated above) with and affect one another. If the temperature of an area decreases, the life existing there must adapt to it. Global warming, or the worldwide increase in temperature due to the greenhouse effect, will speed up the metabolism rates of most organisms. Metabolic rate increases with temperature because the nutrient molecules in the body are more likely to contact and react with one another when excited by heat. To adapt to these circumstances, cold-blooded life forms could reside in the shade and not actively search for food during daylight hours when the sun is at its brightest.

Q: 2: Write notes on the followings:                                                                                      (10)  


a) Food Chain 

	The food chain (samples of which are illustrated below) is a sequence of the transfer of food energy from one organism to another in an ecological community. A food chain begins with a producer, usually a green plant or alga that creates its own food through photosynthesis. In the typical predatory food chain, producers are eaten by primary consumers (herbivores) which are eaten by secondary consumers (carnivores), some of which may in turn be eaten by tertiary consumers (the top carnivore in the chain). Many species of animals in an ecological community feed on both plants and animals and thus play multiple roles in the chain. Parasites feed on living tissues, generally without killing their hosts, and may themselves be hosts to smaller parasites. In addition, organisms that die without being eaten are consumed by detritivores, some of which serve as prey for other consumers. The complex system of interrelated food chains in an environment is known as a food web (see b) below). 
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b) Food Web  

In the natural environment or an ecosystem, the relationships between the food chains are inter-connected. These relationships are very complex, as one organism may be a part of multiple food chains. Hence, a web like structure is formed in place of a linear food chain. The web like structure if formed with the interlinked food chain and such matrix that is interconnected is known as a food web. 
Food webs are an indispensable part of an ecosystem; these food webs allows an organism to obtain food from more than one type of organism of the lower trophic level. Every living being is responsible and is a part of multiple food chains in the given ecosystem.

A food web, as illustrated below, is a graphical depiction of feeding connections among species of an ecological community. Food web consists of food chains of a particular ecosystem.  The food web is an image of various methods of feeding that links the ecosystem. The food web also defines the energy flow through species of a community as a result of their feeding relationships. All the food chains are interconnected and overlapping within an ecosystem and they make up a food web.  
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Activity                                                                                                                                           (10)  

1. Visit your nearby rural area for a survey and find out the causes and effects of population growth.  

As I am working overseas it was not possible to visit a truly rural area so I recently visited the city of Abu Dhabi, were I am currently working, and also worked in 1992/94, and it is clear that this bustling metropolis has experienced phenomenal urban growth. Initially situated mostly on Abu Dhabi Island, the urban area has spread inland and onto adjacent islands and now covers approximately 782 sq. km of land. The coastal zone is particularly favored for expansion, as bridges and highways have made the landscape more integrated and accessible.
[image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcQAu2lF_tCdAOqkPOE6gLFLIsnD8MTNcoeegVzpzjB3SbXdScX-]The Emirate of Abu Dhabi's exceptional growth has involved interdependent processes including urbanization, population growth and economic diversification. Combined, these processes have had significant impacts on the social as well as natural environment.
Throughout the Emirate, especially in its urban areas, large inflows of expatriates seeking work change the cultural landscape and population profile but also impose demands on resources such as housing, land, water and power. This influx, along with a historically high birth rate among Emiratis, will continue to have a significant impact on the Emirate's population structure which is rapidly expanding. It is interesting to consider, as illustrated below, the difference in time it has taken for the population to grow in Abu Dhabi versus a major European city such as Rome i.e. 30 years as opposed to 600 years.
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The aforementioned interlinked processes continue to reshape the Emirate, especially the city of Abu Dhabi, both with benefits and with significant environmental impacts. The major challenge for the Emirate, and for other high growth areas around the world, is how to balance the positive and negative consequences of growth in a sustainable manner.

 As well as the obvious demands on resources such as housing, land, water and power that effect the environment, the city is now also facing a problem of traffic congestion. Many residents spend hours stuck in traffic in the city every day. 
Traffic congestion has many other effects such as parking problems, long delays in getting to and from work and less productivity from employees. There are also more accidents (this one happened in one of the main city streets, Hamdan Street)
[image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcSXbslOxr7sB-JsqpFIulzFs_5XiqJfZreFX0Np3IWu6hjgPtY4tw] and Pollution in the city center worsens as a result of car emissions, and the city becomes a less attractive place to live. Shops are forced to close in the city center and have to relocate to malls or to the outskirts of the city, where parking is available. Although Abu Dhabi has good roads and modern infrastructure, it is clearly suffering from traffic problems due to the increasing population growth. There is no simple solution to this problem because it has many causes, but the effects are damaging both the city and the people who live there.

2. Visit a nearby business school and discuss with the students how important do they feel Environment Education is.  Write a report on your findings.

Once again due to the remote nature of my work I was unable to visit a business school but have managed to have the same discussion with a number of multi-national construction workers here offshore on the ZADCO UZ750 expansion project in Abu Dhabi and the findings as follows,
Lee Wilson (Civil Engineer, Scottish national)
“At this date in time, and the world being that we live in, time and thought has evolved to focus on environmental issues; thus interpreting the natural world.
To that, I foresee environmental education as key to not only understanding but implementing how the world operates. Every business sector/working industry now relies on environmental impact for their continued development and future success, whether it is to minimize cost and maximize energy or to promote conservation and sustainability.
[image: http://t3.gstatic.com/images?q=tbn:ANd9GcR-XiRZJINQvBxcKb9oMRQLtfsixPo1bTtBy12lFi4mMrsjw2Wutw]In summary; the environment concludes priority and education thereof can only benefit any and all walks of life”.


Tim Brooke (South island Construction Manager, South African national)

“We need to raise good curators of the environment to care for issues like resource depletion, environmental pollution, land deprivation, and accelerating species extinctions. Conservation efforts will be better supported when we can educate our children on their connection to and dependency upon nature”.
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Chenna Kesava Roa (Civil Engineer, Indian national)

“My country, India, is a land of ancient traditions. With over a billion people and approximately 15 major languages, the diversity of India in terms of culture and biological wealth is enormous and in spite of rapidly changing lifestyles, the traditions of living in harmony with nature and of environmentally need sound practices to underpin the lives of most people.  

I believe that with the never ending demands of the population, a sound environmental education strategy needs to be developed as I also believe the constitution of India explicitly makes environmental conservation a duty. The Central Government and the states within India are now recognizing that EE is an essential part of education and this must be maintained for generations to come”.
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Matthew Suttie (HSE Engineer, English national) 

“I live on the outskirts of Norwich, and there are a number of special Forest schools, such as Whitlingham Country Park, which aim to give children and young people education on environmental matters.
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Children from urban areas can attend these schools and take part in building fences, footpaths, steps, installing new gates, coppicing, planting trees and cutting grass. A neighbor’s son has attended this particular school and apparently reveled in the fun activities, teamwork tasks, problem-solving, and practical skills that were being taught. 
This is a wonderful way to get the next generation involved in saving our planet”.

Ian Calvert (Mechanical Engineer, Welsh national) 
“In Wales we need to better educate the population to help protect them from environmental incidents such as flooding and pollution. This has been brought into focus recently with serious coastal flooding: 208,000 properties in Wales are at risk of flooding.
Tackling poverty should be another key priority. Although poverty is often thought of in an urban context, rural poverty is also an important issue in Wales.
Raising awareness of environmental issues can help people make better informed decisions and help protect our environment for the future”.
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Having had these discussions it’s strange that majority reverted back to their home country considering we are on a remote Island in the Persian Gulf however the feedback was all positive with regards to the topic.
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