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[bookmark: _Toc36064442]Abstract
The complexity of the process of eutrophication is often associated with both a change the both biodiversity and the biomass of algae. Various indicators of eutrophication including phosphorous, total nitrogen and chlorophyll are not sufficient for the analysis of changes in biodiversity. It has also been observed that there can arise a disproportionate increase in algae with the process of eutrophication depending on changes in nutrients in terms of type and amount. This paper will investigate the correlation between loss of aquatic biodiversity and advanced nutrients in the eutrophication process. The paper will adopt a qualitative approach in the methodology and analysis section to arrive at meaningful conclusions on the relationship between the two variables. 
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[bookmark: _Toc36064445]Background
Eutrophication is a significant problem within aquatic ecosystems. The process increases primary production with other effects such as changes the spatial distribution, taxonomic composition and relative abundance (Smith et al., 2013). Alterations in the location and composition of resources changes the flow and distribution of biomass and energy throughout the food web (Dudgeon, 2014). The physio-chemical environment is also altered with prevalent changes in productivity (Ansari et al., 2010). It becomes apparent from this conceptual framework, therefore, that there is a consequent loss in biodiversity and niche differentiation which can lead to lower resource use efficiency by the consumers as well as a decreased carrying capacity. 
[bookmark: _Toc36064446]Overview
This proposed research will provide an extensive analysis geared towards the understanding of the process of eutrophication and the associated changes in aquatic biodiversity. The paper will further investigate how advanced nutrients and loss of aquatic biodiversity are correlated within the context of the process of eutrophication. The conceptual framework of the paper will be based on authoritative existing literature on the topic. The paper will further adopt a qualitative approach that will include community responses to adequately put the matter into perspective. The proposed paper will focus on the correlation of advanced nutrients and loss of aquatic biodiversity and advanced nutrients are correlated within the broad context of the process of eutrophication. 
[bookmark: _Toc36064447]Significance of the Problem
There is a significant impact arising from the process of eutrophication and necessitating an investigation on the correlation of loss in biodiversity and advanced nutrients. The enrichment of water by nutrient salts causes other structural changes such as general deterioration of the quality of water, depletion of species of fish, increased production of aquatic plants and algae, and other effects that preclude and reduce use (Chatterjee, 2017). Hypoxia, which refers to a reduction in oxygen concentration in deep parts of water bodies, and algal blooms can significantly harm aquatic life (Fetahi, 2019). There is a necessity to investigate the correlation between advanced nutrients and loss of aquatic biodiversity within the eutrophication context, therefore, to determine acceptable levels and any course of action for control. 
[bookmark: _Toc36064448]Research Objective 
To investigate the correlation between aquatic biodiversity and advanced nutrients within the context of the eutrophication process. 
[bookmark: _Toc36064449]Research Question
What is the correlation between aquatic biodiversity and advanced nutrients within the context of the eutrophication process?
[bookmark: _Toc36064450]Literature Review
Water eutrophication as emerged to become one of the most significant environmental concerns in the contemporary world. World governments and the general public are well aware of the adverse effects of water eutrophication to aquatic systems (Hudon, 2013). There is a necessity to understand the relationship of the various variables that come into play as a result of water eutrophication, however, as the process has many synergetic effects that remain unstudied. Excessive nutrient loading is one of the major problems that arise from the process of eutrophication. Nutrient loading has been observed to have an adverse impact on aquatic life in many ways (Palkovacs et al., 2015). Loss of aquatic biodiversity has also been associated with adverse conditions within aquatic ecosystems. It becomes apparent that there is a direct relationship between nutrient loading and a deterioration of aquatic biodiversity. 
Various variables are continually contributing to water eutrophication across the globe. Urban development and agricultural practices have increased dramatically worsening the problem of water eutrophication. Few efforts have gone into the study of the correlation between nutrient loading and the impact on aquatic life, however, as much of the attention has been given to the commercialisation of aquatic systems (Raffaelli, 2015). Such laxity has been prevalent even through nutrient enrichment such as nitrogen and phosphorous have been considered a major threat to the health of aquatic systems (Smith et al., 2013). Eutrophicated waters lose their primary functions and subsequently spill such adverse effects to sustainable development within society and the global economy ("politics of marine eutrophication," 2006). The negative impact of water eutrophication is therefore not only incidental on a loss of biodiversity but also a reduction in sustainable development and other forms of social and economic progress. 
Understanding the mechanisms of water eutrophication is central to solving the problems associated with the process. The fact that environmental biologists are increasingly becoming interested in such correlations points to the significance of understanding patterns within the eutrophication process (Raffaelli, 2015). There seem to be a positive correlation between advanced nutrients and a loss of biodiversity within any aquatic ecosystem. The postulation that there is a positive correlation between advanced nutrients and loss of biodiversity can further be understood from the perspective of reducing aquatic populations in the long run (Sharp, 2001). Regardless of any short term effects of advanced nutrients within water bodies it becomes essential to understand the real impact within the long term. 
[bookmark: _Toc36064451]Research Design
This paper will take a qualitative approach in investigating the correlation between advanced nutrients and loss of biodiversity within aquatic systems within the context of eutrophication. The paper will take a non-statistical approach, therefore, in its analysis of the issue. The application of qualitative research within the context of this paper will help in creating an in-depth comprehension of the problem. This paper will take a case study analysis approach and will conduct an in-depth interrogation of the quality of life within selected aquatic environments over a period of time. This approach will rely extensively on an inquiry and interrogation of various aspects of the selected ecosystems in view of their documented eutrophication levels. 
The approach will attempt to maintain a scientific outlook even though it will also rely on a review of expert analysis and community perspectives on the loss of aquatic biodiversity. The main strength of adopting this research methodology is because it will provide the much needed insight on the importance of reducing water eutrophication. The limitation with this approach is the fact that it is quite time consuming to analyse and organise findings into consumable data and information. This research methodology hopes to capture the essence of the research and respond to the research question in an objective manner.  
A descriptive survey design will be used this investigation. A descriptive research design will be helpful in collecting descriptive data and conducting an analysis based on the information. A descriptive research design will also be used in providing an in-depth description of the condition of the aquatic environments that will be investigated. This approach will be ideal because it will also help in describing the kind of relationship that exists between advanced nutrients and loss of biodiversity within a eutrophication process context. The research will also rely heavily the insight of various respondents as documented in various research papers. A descriptive research design approach will also be useful in providing a suitable outlook on the best alternatives of mitigating the problem of water eutrophication. 
[bookmark: _Toc36064452]Study Population
An ideal population is critical to the achievement of desirable results within any work of research. The research under question, in this instance, centres on the correlation between advanced nutrients and loss of biodiversity within a water eutrophication context. Biodiversity within the perspective of this research refers to the quality of life for living organisms that find themselves within a given ecosystem. The study population under consideration consists of various animals and plant life within an aquatic ecosystem. The population will be evaluated in terms of quality of life considering the levels of eutrophication. The population of animals and plants bears the most significant impact in terms of environmental effects of water eutrophication. The sample population will only include animals and plants within the selected aquatic environments for uniformity purposes. 
It is essential for any piece of research to adopt a practical and useful sample size to lead to appropriate results. This paper will consider analysing a maximum of five aquatic environments within the investigation framework. Five aquatic environments will be adequate to investigate the matter under analysis and provide a balanced outlook on the state of affairs. The selected sample size will also be sufficient to enable generalizations within a credible framework. Not all elements within the targeted population will be studied, however, as it is impractical given the complexity and size of individual ecosystems. It is also essential that the data that will be collected from the population is not bulky to the extent that it will inhibit effective analysis and drawing of conclusions. 
[bookmark: _Toc36064453]Data Collection Instruments
It is essential to use appropriate data collection mechanisms to enhance the accuracy of results. Data collection is a crucial part of any research procedure as it dictates the pace and outcomes of any work of research. Data, within the investigation in question, will be collected through pre-structured forms detailing various variables describing the quality of life of various members of an aquatic environment or ecosystem. This method will be suitable because it will maintain objectivity. The data collection instrument will have an annexure for extra-ordinary observations, however, to enhance the qualitative aspects of the research. The data collection process will endeavour to remain structured, however, to enhance the ability to compare the different ecosystems.  
[bookmark: _Toc36064454]Data Analysis and Model
Any process of research must have a systematic and structural way of analysing information and data collected by primary and secondary investigators. This research will enhance the process of data analysis through provision of structured data collection forms. The forms will be collected and adequately scrutinized for any errors arising within the information gathering process. All information collected will be summarised and presented within a comprehensive manner. The quality of life of all living organisms within the various ecosystems will be compared on various fronts and any inferences will be drawn from there. Any matters arising from extra-ordinary observations will also be documented in line with the objective of the research. 
[bookmark: _Toc36064455]Data Presentation
The data that will be collected from the research process will be analysed and presented in various forms that will enhance understanding among consumers. The information will be presented in the form of graphs, pie charts, graphs, and the use of percentages. These methods of presentation will be given priority because they are visual and play a crucial role in enhancing understanding. Complex data strands collected or arising from an analysis of the information gathering phase will also be simplified for easier readability. The visual presentations that will be used will also be instrumental in giving simplified interpretations of the information. The basis of recommendations will then be founded on the merits and demerits of the findings arising from the data.
[bookmark: _Toc36064456]Ethical Considerations
There are no foreseeable ethical concerns arising from the proposed research. The research has a modest budget that is not funded by any party of interest. The research methodology will also seek to retain the anonymity of any respondents giving direct information beneficial to the conduct of the research except where guidelines of academic integrity prescribe acknowledgement. This paper will further seek to observe all ethical considerations given by various authorities regarding research of this nature. Any matters arising from the course of the research hinging on ethical considerations will be given all the attention they deserve and will be dealt with accordingly. 
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