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Part 3: Research Plan Based on The Results of Parts 1 And 2
What Data Will You Study?
In the review I will briefly consider climate variability over geological time: it is essential to understand the scale of historical change to appreciate the enormity of present and predicted change. Key direct climate-related changes in sea level will be studied. Data to be collected is as tabulated:
	Ecosystem 
	Consequence 

	The coastal ecosystem 

	Mangrove/salty marshes 
	Loss of habitat or landward progression
Alterations in productivity
Ecosystem loss

	Estuaries
	Basin modifications
Landward progressions

	Rocky substrates

	Rocky intertidal 
	Alterations in zonation
Compression on vertical defenses that are vertically engineered

	Kelp forests 
	Physiological impacts on photosynthesis and growth
The latitudinal shift in the distribution
Adverse effects on near and upper shores

	Coral reefs 
	Reef drowning
Loss of habitats
Human desertion of flooding atolls may reduce pressure on fisheries
Alterations in nutrient availability due to disruptions in larval transport

	Soft substrates

	Sandy Shores
	Changing beach structure
loss of habitat
perturbed interspecies competition
Changing sand transport

	Seagrass meadows 
	Habitat losses

	Shelf sea benthos 
	Shifts in species distribution

	Vast systems

	Pelagic
	Changes in species distribution
Regime shifts
Reduced fish production

	Polar and ice age 
	Ice reduction
Sea ice (habitat) loss
Physiological impacts that may lead to changes in species range or extinctions
Increments in Diel vertical migration (DVM)/CO2 drawdown

	Deep sea 
	Expansion of anoxically dead zones
Changes in the flux of carbon from the surface may impact the deep-sea community



How and Where Will You Gather It?
[bookmark: _GoBack]Using keywords, I will search highly relevant computer databases (such as ResearchGate and the UMU library) that are related to the issue. Studies presenting historical data on the impacts of climate change on sea levels will be included to allow for the presentation of perspective on the issue. Studies that contradict the hypothesis will also be included in the review for perspective.
Focus on my topic will allow for the narrowing of the select papers. Select articles meeting the inclusion criteria will be read thoroughly and evaluated. Areas to be examined include assumptions made, methodologies used, and testing procedures employed. Evaluation and synthesis of research findings and conclusions drawn will also be conducted. Field experts and major laboratories used or frequently referenced to will also be noted. Any contradicting theories, results, and methodologies will also be explored. Another area that will be examined will also be on the popularity of some of the theories pertinent to the research topic and how they have changed/or not changed over time.
Selected papers will be organized according to appearing patterns and through the development of subtopics. Common findings and findings contested will be highlighted. Trends in research will be noted. The most influential theories will also be examined. Based on the working thesis formulated, the paper will be organized, sentence statements summarizing the conclusions drawn and significant trends and developments highlighted.
What Equipment or Resources Will Be Needed?
a. I will access the school library for:
1. Books
2. Audiovisual media and similar materials
3. dissertations
4. journal titles
5. abstracts 
6. articles
b. Government sponsored research reported
c. High-quality peer-reviewed research from research companies and other private foundations
d. If possible, some of the authors can de directly contacted.
How Much Time Will Be Needed to Gather the Data?
Gathering the information needed can be a time-consuming task, especially when digging deeper or working on a novel subject. However, I intend to spend at least two months on the collection of data – this is however not absolute reason being that the data will be used in many sections within this review, including the research problem, research methodology and discussion presented. A more exhaustive data collection method will allow the researcher to develop insight and confidence into the research conducted.
Are There Any Confounding Issues That Might Affect/Influence the Quality of Your Data?
The selection of all papers that are highly relevant to a specific research topic, or thereof field is using a literature database as a source of information is never an easy undertaking. High precision (only the relevant papers) and recall, or completeness (all the highly relevant papers) are mutually exclusive and inversely related. This fundamental relationship between precision and completeness of research papers precludes a much ‘cleaner’ set of publications (the lesser non-relevant papers that make up more of the hits). Moreover, in a widely varied research area as climate change, research has particularly been clearly defined, and there exist no categorizations of thesauri, index terms or keywords that suffices. Since time immemorial when scientists first delved into climate change, many of its (neighboring) fields tended to relate their topics of research to climate change, while in essence, their papers have often primarily dealt with other research topics.
To this end, the presence of multiple causal factors in this research field makes the attribution of many of the observed impacts to regional climate complex both at the metanalytic and individual study levels. Some of the observed impacts in themselves have had competing explanations which in their basic tenant would have an underlying common driver making them strongly correlated; the identification of these drivers in research presents methodological nightmares. Researchers in this field seeking to document observed impacts of climate change – on sea levels – do so by ruling out or excluding other possibly contributing causative factors, anthropogenic or ecological, through sampling techniques and study designs, statistical analyses or expert judgments. This sometimes has led to the rising of different or alternate explanations for an observed impact. 
Mechanisms and processes: an essential feature of many of the studies in the field, beyond the observed statistical associations, is the tendency to compare changed documented to known relationships between climatic changes and impact systems. Best exemplifying this is that under regional warming, glacial retreat is expected because of shifts in glacial energy balances, as is the expansion of the range of species in a poleward direction when the physiological thresholds in temperature are exceeded. If the changes documented are consistent with the processes known to link climate changes to impact systems, then associations between the regional changes in climate and changes observed are immensely enhanced.
If So, Discuss How Might You Mitigate These Unwanted Effects/Influences?
The confounding factors presented can be overcome through the evaluation of patterns of change in selected studies. Grouping papers in the evaluation of the processes and patterns of change on a larger spatial scale allow for the reduction of the local non-climatic factor influences and study specific biases. Comparisons between the patterns of expected geographical responses to changes in regional climates and to the changes that are non-climate change related help differentiate among the multitude of possible causations. However, it is prudent to take care to ensure that the selected sample studies are not biased in their reporting, use appropriate statistical tests and are representative across space and time. Evidence spottiness in other sea areas is highly suggestive of the non-occurrence of observed climate change impacts, the masking of these impacts by other changes or they are yet to be detected.
A List of UMUC Sources That Could Be Used to Review This Issue
1. Allison, E. H., & Bassett, H. R. (2015). Climate change in the oceans: human impacts and responses. Science, 350(6262), 778-782.
2. Brierley, A. S., & Kingsford, M. J. (2009). Impacts of climate change on marine organisms and ecosystems. Current Biology, 19(14), R602-R614.
3. Cazenave, A., & Llovel, W. (2010). Contemporary sea level rise. Annual review of marine science, 2, 145-173.
4. Gardner, A.S., Moholdt, G., Cogley, J.G., Wouters, B., Arendt, A.A., Wahr, J., Berthier, E., Hock, R., Pfeffer, W.T., Kaser, G. and Ligtenberg, S.R., 2013. A reconciled estimate of glacier contributions to sea level rise: 2003 to 2009. Science, 340(6134), pp.852-857.
5. Mimura, N. (2013). Sea-level rise caused by climate change and its implications for society. Proceedings of the Japan Academy, Series B, 89(7), 281-301.
6. Nicholls, R. J., & Cazenave, A. (2010). Sea-level rise and its impact on coastal zones. Science, 328(5985), 1517-1520.
The List of Web Sources That Could Be Used to Review This Issue
1. The National Ocean Service: National Oceanic and Atmospheric Administration by the U.S. Department of Commerce
2. climate.gov: Science and Information for A Climate Smart Nation.
3. Global Climate Change: Vital Signs of The Planet
4. The World Bank Group Open Knowledge Repository
5. Coast Adapt
6. National Geographic
7. Smithsonian 
Why These Web Sources Would Be Trusted Sources of Information on The Issue
Issues considered to determine whether the website information was reliable or not included:
a. the website audience
· some of the website target academics
· The websites appropriately address the target audience.
· The information on these websites was relevant to the research topic.
b. Objectivity
· Authors presented objective augments; biases were clearly expressed when presenting opinions.
· Points of view are adequately explored.
· The websites are not personal and do not express personal opinions.
· The websites are not part of profit-driven commercial organizations, political parties or organizations with a particular agenda or motives.
· The websites do not promote a biased point of view.
c. Currency
· The times of information publication are well stated
· information on these websites is updated regularly.
· The links are up to date and working.
d. Authority
· The authors of the articles on the websites were identified — no anonymous authors.
· Some of the authors are recognized people and experts in the field.
· Some of the sites provided enough information about their authors to establish the authors’ credibility.
· Some of the authors could also be referenced elsewhere.
· Some of the authors were affiliated to academic institutions and credible governmental and non-governmental organizations.
e. Accuracy
· Research methodologies are adequately explained
· Sources cited are reliable and would be verified elsewhere
· Some of the content is peer-reviewed.
· The authors included bibliographies.
· The texts were well written, grammatically correct and free of spelling errors.
Include A Citation of One Site You Reviewed
Dasgupta, S., & Meisner, C. (2009). Climate change and sea level rise: A review of the scientific evidence. Retrieved from https://openknowledge.worldbank.org/handle/10986/18382 
Suggest How Your Data Would Be Presented (Chart, Graph, Or Table)
There are many useful ways of presenting research data to readers, referees and editors. The use of tables and figures is particularly more effective in this case as large amounts of information are anticipated to be presented and discussed. The use of tables and figures allows for the presentation of results in a consolidated manner that helps readers easily get an overview of the most important findings of the work without even going through the manuscript in its entirety. However, I will be careful to use visuals prudentially as being too generous with them can interrupt the flow of the text. The use of visuals will allow for clarity, comparison and summarization of important points.
a. Line graphs will be used to display time series data.
b. Pie charts will be used to emphasize findings, more so percentages of findings.
c.  Diagrams and tables will be used to expose differences between various parameters. 
