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1.0 [bookmark: _Toc8907301]Introduction
In the constantly developing world of Geographical Information Systems (GIS) data models are used as a set of rules and/or constraints as a mathematical construct for representing geographic objects/surfaces as data (Saylor Academy, 2012; Balasubramanian, 2017). 
The general consensus is that there are two main types of GIS data model, raster and vector, but there is also the TIN model (Triangulated Irregular Network model) as well as the DEM (Digital Elevation Model) (Balasubramanian, 2017). 
The use of GIS data modelling tools is currently lacking behind its potential due to an unwillingness by numerous professionals to adopt the technology for their studies/projects. Instead they prefer to use more established techniques which are ultimately unproductive (GIS Geography, 2018).
[bookmark: _Toc8907302]1.1 Aims & Objectives -
This report looks at the use of GIS data modelling software in the form of MapInfo Pro to aid in creating a data model for use in a study based upon the attitudes of fishermen of the River Towy (Carmarthenshire, Wales) towards the endangered and protected Twaite shad (Alosa fallax). 
The data used comes from the survey that was issued out as part of the study with respondents answering whether they agreed, disagreed or neither agreed or disagreed to a given statement. Additionally, it will be examined as to how the use of software packages such as MapInfo can be far more beneficial to an analyst in contrast to traditional and more established techniques used in investigating spatial data.  
The report will ultimately examine variation in the responses of fishermen in accordance to their home address postcode and affiliated club. This will aid in the wider objective of highlighting hotspots of areas that are best focused upon to better inform fishermen of the Towy catchment as to the importance of this species on the river due to its rarity on both a national and international scale. 


[bookmark: _Toc8907303]2.0 A Comparison of Past and Modern Methods of Investigating Spatial Data

The origins of spatial analysis can be attributed to early cartography. The now infamous study by the Victorian politician John Snow, used a form of spatial analysis to map a cholera outbreak in London which highlighted the cause of the disease to have been a tainted water source. This is widely accredited as one of the first successes attributed to the use of spatial analysis (GIS Geography, 2019). 
The leading GIS software company ESRI defines spatial analysis as follows – 
“Spatial analysis is a process in which you model problems geographically, derive results by computer processing, and then explore and examine those results (ESRI, 2018)”.
The use of spatial analysis is said to be highly effective at detecting important hidden patterns in the data of a study (ESRI, 2018). In modern GIS packages such as ArcGIS and MapInfo Pro a process known as spatial data exploration can be performed. This involves the use of data in the form of tables, charts, graphs and interactive maps (Fischer, 2001; ESRI, 2018). The latest emerging spatial analysis methodologies include geo-computation and spatial statistical theory (Mayhew, 2005).
Prior to the widespread adoption of GIS in the late 1960s following the development of powerful computers that were now able to cope with this system, most maps were paper based (GIS Geography, 2019). It is believed that at the time of writing (April 2019), paper-based maps will become obsolete in the next 10 years (GIS Geography, 2019). 
Additionally, with the fast-growing nature of mobile geospatial mapping, data can now be captured and processed while out in the field with the data subsequently being sent to and stored in a ‘cloud’ (GIS Geography, 2019). This all further compounds the assumption that the end of hand drawn cartographic mapping in professional practice is near (GIS Geography, 2019).
In the past, cartographers would have to painstakingly draw each and every individual feature on to a paper-based map with spatial analysis being impossible and querying unimaginable (GIS Geography, 2019). The emergence of the GIS allowed the user to have thematic layers of the real world linked by their geographic coordinates resulting in a saving in productivity due to greater efficiency (GIS Geography, 2019). 
Although inherently linked to mapping, GIS is not limited to this discipline, in fact it can be used in anything from timber management to the navigation of ships (GIS Geography, 2019). The largest userbase of GIS is said to be environmentalists, as well as to a slightly lesser extent real estate, land planning, archaeology, transport, social work, water resource management and military defence being just a few contrasting fields that also use this technology (GIS Geography, 2019). 
[bookmark: _Toc8907304]3.0 Evaluation of MapInfo 
The MapInfo package is arguably the most popular GIS software package in the world (Pitney Bowes, 2018).  The popularity of this software has long been attributed to its cost being far less than its main competitors such ESRI, ArcGIS and QGIS (Jabituya, 2014). 
It is argued though that despite this popularity the software package has not advanced alongside its competitors and now is rather dated in comparison. Examples of this include the poor cartographic output, lack of raster processing and poor format support (Jabituya, 2014). 
At one-point, MapInfo was the first choice for both geologists and hydrogeologists as despite its cheap price tag it included ‘Discover’ and ‘Discover 3D extensions’ which were specialised in processing the associated datasets that professionals in this field would often be working with, and for a period, MapInfo was the only such GIS package offering these features (Jabituya, 2014). 
Accessibility of data is a key benefit in the use of MapInfo as it supports a range of data formats such as Microsoft Excel, Access, SQL Server and Oracle (Pitney Bowes, 2018). The software package is often credited for its usability, which is well-suited to those first learning how to use a GIS software package (Pitney Bowes, 2018). In contrast, the learning curve for ArcGIS is usually noted as taking far longer (Lawley, 2007).
[image: Related image]
[bookmark: _Toc8907309]Figure 1: An example highlighting the capabilities of the MapInfo Pro GIS software package to create user friendly and visually appealing maps (McElhaney Products, 2019).
A MapInfo package can be run on most cheaper computer systems and is credited with being a lot less buggy than others such as ArcGIS (Lawley, 2007). Although, the graphical user interface (GUI) of MapInfo is somewhat dated in comparison to the modern and intuitive GUI used in ArcGIS and other more expensive software packages (Lawley, 2007). 
The MapInfo package has an advantage over ArcGIS in the creation/editing of data, but the latter is noted as being the preferred package for presenting any maps created (Lawley, 2007). A criticism of MapInfo is its slow progress following the successive release of new versions of the software package (currently in 2019 – MapInfo 12), whereas ESRI’ ArcGIS consistently produce noticeable upgrades to each new package that is released (Lawley, 2007). 
[image: Image result for esri arcgis]The programming of ArcGIS uses a very large and complex object model that is far more powerful than that of MapInfo, with the former being better suited to large datasets (Lawley, 2007). Additionally, the MapInfo package is backwards compatible whereas ArcGIS is not (Lawley, 2007). [bookmark: _Toc8907310]Figure 2: An example demonstrating the variance in the more expensive ESRI ArcGIS package in comparison to that of the MapInfo package (Katchelriess, 2019).

So, to conclude the MapInfo package for the price tag is worth the price paid when considering that it competes in many different aspects with other more expensive software packages and it is well-suited as an introduction to the world of GIS for an aspiring GIS student looking to develop their skills.
Although once climbing up the professional ladder, it becomes necessary to use  software packages of greater sophistication which are capable of coping with big datasets and presenting them in a robust and appealing manner (Vick, 2007).
[bookmark: _Toc8907305]4.0 Acquiring Geospatial Data for Dissertation
To further scrutinise the data acquired and determine variation in opinion to different statements presented in the survey it was decided that GIS could be used as an appropriate tool to complete this task. To begin with a postcode was obtained from every respondent.
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[bookmark: _Toc8907311]Figure 3: A screenshot of the completed Excel worksheet ready to be inputted in to MapInfo with all postcodes having been added (Thomas, 2019).
[image: ]The data had to first be placed in a logical format so that it could be read and interpreted by the chosen software package, which in this instance was MapInfo Pro. While re-analysing the data, there were found to be discrepancies due to certain eligibility criteria having not been met. The additional scrutiny of the data meant that validity could be added to any findings. The date stamp allowed for the length of the data collection period to be noted. Finally, the re-analysis of the data found that one respondent had failed to give a response to one of the statements posed and following this the respondent in question was contacted and asked to complete the survey in full by providing a response to the one statement that was unanswered.

[bookmark: _Toc8907312]Figure 4: A screenshot of the 2nd Excel Worksheet detailing collated information regarding membership base, location and year founded for all fishing interests of the Towy catchment (Thomas, 2019).

All fishing groups on the river were split in to three separate groups (fishing clubs, fisheries and other fishing interests) and subsequently listed in alphabetical order. The data from the private fisheries regarding membership was not available due to there being no direct members but instead visiting anglers that pay large sums of money to fish stretches of river that are solely their own for a defined time-period with details usually kept confidential.  The formation dates listed as n/a (not applicable) are marked as such due to this information not being freely available or not known, the one space marked blank for Llandovery Angling Club was due to the small size of the club (30 members) making it difficult to get in contact with the relevant persons to obtain the information required.
[image: ]
[bookmark: _Toc8907313]Figure 5: Fishing club data collected and then collated in to a Microsoft Excel Workbook and subsequently input in to Mapinfo as shown above (Thomas, 2019).

The membership base was determined by contacting representatives from each individual club/group and enquiring. An assurance was given that the use of the information was solely for the purposes of the study. The information on the dates each club was founded was publicly accessible and easy to find via online web pages and social media groups which contained this information. Google Maps was used to determine club house longitude/latitude coordinates. 
The excel data, once collected and collated was transferred in to MapInfo to produce this table. This table could then be used to map the positioning of the club houses of all the fishing clubs on to the base map via the longitude/latitude coordinates gathered previously. The information regarding the name of each club, number of members and year founded can be seen by clicking on the icon for each club house displayed on the MapInfo workspace.


[image: ]
[bookmark: _Toc8907314]Figure 6: This is a map showing the datalinks indicated by the small blue icons which have been geocoded (Thomas, 2019).
After obtaining this information the use of MapInfo Pro was utilised as it allowed for the creation of a base map downloaded from the UK Data Service showing the whole of the South West Wales Region split into its appropriate postal districts. 
To determine the range of the study the data for the postcodes of all respondents was input in to the software package accompanied by a base map of the South West Wales Region and its postal districts. The result was a map produced that indicated every postcode from which a resident had participated in the study with a small blue icon placed above in the shape of a stick figure. Those districts with no symbol above their defined area contained no participating residents. Additionally, layers can be added/removed by ticking/unticking the small boxes seen on the table in the left-hand side of the image.
[image: ]
[bookmark: _Toc8907315]Figure 7: The positioning of all club houses (inc. angling clubs and netsmen) are indicated above by the dark blue icon (Thomas, 2019).
Following the input of the data on to the base map, the concentration of respondents from different regions could be highlighted. This is shown in the image above with the darker red regions being the areas of a higher density of respondents and the lighter regions the opposite – It was decided that it would be of interest to examine any variation in the responses of participants from different affiliated clubs so as such the positioning of all club houses was uploaded on to the map alongside the existing data. 
[image: ]
[bookmark: _Toc8907316]Figure 8: The inputting of the river networks that have aided in highlighting the course of the River Towy as well as its major tributaries (Thomas, 2019).
[image: ]The use of the UK Data Service also enabled the addition of the river network for Wales to be uploaded and then extracted to MapInfo and then integrated on to the base map. The bolder river networks highlight major rivers flowing from source to sea whereas the others are minor rivers which typically are tributaries to the major rivers. The data displayed on this map proved a pre-conceived hypothesis that the majority (above 66%) of participants lived near (within a 10-mile radius) of the River Towy. The same relation can be made between ownership of stretches of the river by clubs to the distance of their club houses to the river as well as the density of participating fishermen in the survey being found to be highest in the postal districts nearest to the river.[bookmark: _Toc8907317]Figure 9: It was decided it would be beneficial to label the rivers course by highlighting the lower, middle and upper reaches (Thomas, 2019).


The decision was made to include an additional layer that highlighted the stretches of the Towy that were owned or rented by each fishing interest along its entire course. Although this proved difficult with the information of the waters owned by each club/private fishery not freely available/accessible in all cases, meaning that if a map were to be produced there would be significant gaps as to the ownership of certain stretches of the river.
[image: ]
[bookmark: _Toc8907318]Figure 10: This highlights a discrepancy between the positioning of the course of the river on the original base map to that of the additional layer that was added of the river network which was downloaded from the UK Data Service (Thomas, 2019).

[image: ]The positioning of the river channel downloaded from the UK Data Service was slightly off from that of the base map as can be seen in the image above, which means there is a slight discrepancy of roughly a few hundred metres from the actual course of the river channel.[bookmark: _Toc8907319]Figure 11: This image is of the SQL (Structured Query Language) toolbox in use for filtering the survey data (Thomas, 2019).




[bookmark: _GoBack]To conclude, the dataset was queried through the use of the SQL tool which is used to communicate with a dataset (Pitney Bowes, 2019b). This was used to filter out specific pieces of data from the survey. For example, it was examined as to whether respondents of the same postal district shared similarity with one another in chosen opinion to the given statements of the survey. The exclusion of irrelevant data allowed for correlations to be seen that may otherwise have been lost amongst the dataset if not for this specification ability. 
[bookmark: _Toc8907306]5.0 Conclusion
The purpose of this report was to supplement a dissertation on the attitudes of fishermen of the River Towy towards the endangered and protected Twaite shad (Alosa fallax). This was carried out by examining variation in the responses of the fishermen in accordance with their home address as well as their affiliated club. 
The first key finding was found in the re-analysis of the data for use in to the MapInfo software package when it was discovered that there were discrepancies in the eligibility of some of the respondents to the survey. As a result, these were eliminated from the study.
Prior to this assessment the number of active fishermen on the Towy catchment was largely unknown. Although following further investigation by the researcher every fishing club of the catchment provided information regarding their membership base and as such an estimate was made of the total angling intensity on the river. 
Although some discrepancy would still be present as the numbers regarding visiting anglers and private fisheries were in large part kept confidential. The MapInfo package aided in highlighting that the highest concentration of responses tended to correlate with proximity to the course of the River Towy.
The MapInfo package has been shown to be an effective tool for supplementing existing data as it has added validity to the findings of this study. Additionally, it has been highlighted that MapInfo can compete with other GIS packages despite its lower price tag and is the better suited package as an introduction to the world of GIS for beginners.  
Finally, this report has highlighted how data when placed in digital format via the use of a GIS package can reveal details that may otherwise have been overlooked or missed completely. As such, it is imperative that the case be made for the continued adoption of GIS technology to a wider spectrum of users from all manner of applicable professional disciplines. 
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[bookmark: _Toc8907308]7.0 Appendices 
[image: ][bookmark: _Toc8907320]Figure 12: This screenshot is demonstrating the process of creating point data from postcodes of fishermen prior to uploading the base map for the South West Wales Region (Thomas, 2019).
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10 Golden Grove Estate (Private Fishery) n/a 51.8627 -4.1697 n/a L
11 Llandeilo Angling Association 240 51.885 -3.9915 1893

12 |Llandovery Angling Association 30 51.994 -3.7951

13 |Llangadog Angling Ltd ! 40 51.9384  -3.8832 1963

14 Seine Netsmen (Ferryside) 3 (licensed) 51.76 -4.37 n/a
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