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[bookmark: _Toc40290663]1.0 Introduction 
This report is going discuss how Geographic Information Systems (GIS) aided in finding the results for the authors dissertation, The Physical Vulnerability of Coastal Areas on the Isle of Sheppey. Two different systems were used whilst undertaking the dissertation, Mapinfo and My Google Maps.
The research project involved taking measurements of the selected locations, converting these measurements into a statistical unit of measurement and then analysing it to come up with a Shoreline Management Plan for the location. 
Although this project looked at measurements and statistics, and the GIS software was only used for a section of the project, the GIS software was invaluable in being able to achieve these measurements and statistics due to the current situation with Covid19 and safety issues of the locations and sites the GIS software was imperative, and without the results from the GIS software, no Shoreline Management Plan would have been able to be recommended. Mapinfo was used to obtain historical maps so erosion episode could be seen and a bathymetry map. 











[bookmark: _Toc40290664]2.0 Brief Background 
A brief background will be given on the location, sites and history of erosion as this information is necessary to understand how these systems were used to obtain the data needed to complete the project. 
[bookmark: _Toc40290665]2.1 Location and Sites
The Isle of Sheppey is a small Island in the South-East of England. It is part of the North-East of Kent and lies at the mouth of the River Thames, sitting in the junction by the mouth of the River Medway (Judge, 1997). The Isle of Sheppey was once made of three different islands, Sheppey, Isle of Harty and Isle of Elmley; over time they formed in to one and became to the Isle of Sheppey. A Swale is the reason why it is detached from the mainland but connected by two bridges, the Sheppey Crossing and the Kings Ferry Bridge. The cliffs are on the north side of the island which faces the North Sea. London Clay is the sediment of the cliffs and can be found in the parishes of Minster-on-Sea, Eastchurch and Warden Bay (Young, 2014). The population of the Isle of Sheppey is estimated to be 22,012 (Kent County Council, 2019) and tourism is the main source of income, with approximately twenty caravan parks on the Island.
[bookmark: _Hlk40290748][image: ]Figure 2.1 Aerial View of Sheppey taken on the 1st July 2019 a Flight from Gatwick. Kiltie (2019)
Minster-on-Sea, Eastchurch and Warden Bay were selected for the study due to historical erosion, current erosion, and the danger of losing businesses and homes. 
Three sites were selected for further investigation from each of the three villages, in total nine sites were analysed.
Bellfarm Lane, Redcot Caravan Park and Ashcroft Coast Holiday Park were the three sites chosen in Minster-on-Sea. Surf Cres, Third Avenue and Palmtree Management were the sites in Eastchurch. Warden Road, Warden Springs Caravan Park and Cliff Drive were the selected sites in Warden Bay. 
All of the nine sites are either holiday locations or residential housing. Bellfarm Lane, Surf Cres, Third Avenue, Warden Road and Cliff Drive are the residential homes while Redcot Caravan Park, Ashcroft Coast Holiday Park, Palmtree Management and Warden Springs Caravan Park are all holiday homes. Sites can be seen in Figure 2.2. 
[bookmark: _Hlk40290804][image: ]Figure 2.2 Aerial Map of North Sheppey, the Selected Sites to collect data. My Google Maps (2020)
[bookmark: _Toc40290666]2.2 History of Erosion and Weather Events on Isle of Sheppey 
The author is a resident of Sheppey and was aware of the erosion that was happening, because of this she investigated historical erosion events and weather events to see if there was a pattern between the two. These are the historical erosion events that stood out:

1) 1760-1820: Sheppey experienced arctic winters.  1776 and 1789 the ice around Sheppey was 5 inches thick - local people were able to walk across to the mainland (Tyler 1994). Then 5th March 1800: a large landslip occurred, it was 500 foot (ft) long and 150ft wide. This slip was between Warden Bay and Leysdown (there are no longer cliffs between these villages). Another slip of similar size in Minster led to houses, barns and outbuildings being lost. This was later called ‘Busby Hole’ (Tyler, 1994)
2) March 1883: was very cold with a 2.7 degree Celsius. Noted as one of the coldest March on record (Anon, 2020b). In 1883: the foundations and churchyard of St James church in Warden Bay was taken down to the sea in a land slip. The old village was also slowly taken down to the sea with landslides demolishing cottages and farms. After the village disappeared postcard photos/drawings were no longer taken as this point (Brigden Reid, 2006)
3) Winter of 1971/72: South and Southeast of England was very wet and overcast, the worst three months (Anon, 2020b). In November 1971: landslip at Warden Point; 30metres (m) land lost over a 200m area (Swale Council, 2013) 
4) Winter 1978/1979: the coldest since 1962/1963. Spring 1979 was the coldest and wettest of the 20th Century. In March 1979: landslip at Swanley Farm, 1 acre was lost and dropped 30m (Swale Borough Council, 2013)
5) Winter (December, January, and February) 1979/1980:  one of only five winters recorded to have 5 or more severe gales or storms. Spring 1980 was one of the driest at the time, the only other driest period prior to this was August to October of 1959. In January 1980: Ashcroft Coast Holiday Park landslip of 30m, two caravans were also taken over (Swale Borough Council, 2013)
These are only the event recorded up to 2000, there could have been more, but these were the only ones to be found. A Pattern was noticed, in the coldest, wettest months was landslides seem to happen most often. This information then allowed the author to find maps in these time frames to examine if any erosion had taken place. This will further be examined in the section 5.1. 


[bookmark: _Toc40290667]3.0 Methodology 
Palmer et al., (2011) Coastal Vulnerability Index methodology was applied for this study. The Coastal Vulnerability Index (CVI) method used is a form of an environmental vulnerability assessment. Palmer et al., (2011) used this method in Kwazulu-Natal, South Africa. The coastal area investigated was divided into 50 metres by 50 metres cells, these cells were then rated depending on its vulnerability of key physical indicators. The method was intended as a quick surveying process, the key variables being beach width, dune width, percentage of rocky outcrop, distance (width) of vegetation behind back beach and distance to 20 metres isobath (Palmer et al., 2011).  These indicators are applied to the study and can be easily adapted to this research project area on the Isle of Sheppey.
In the case of Palmer et al., (2011) orthophotographs were used, these are real images and not a representation of one.  This type of photograph can provide information of shape, size patterns, shadows, colour and texture (Northern Ireland Government, 2020). With these types of photographs, it allows scaled data to be accurately obtained from them. For this assessment, orthophotographs will be considered using My Google Maps with up-to-date maps from 2020. My Google Maps is a free and easy to use internet-based mapping tool. Another program that will be used is Mapinfo which is a Geographic Information System (GIS). Using both software’s will allow data from the sites to be gathered.
Following the Palmer et al., (2011) method, each site was divided into areas of 50 metres (m) by 50metres. Measurements were then taken every 5 metres and allocated a score based on the results from the key physical vulnerability indicators. some of the indicators were not appropriate for the sites so were given a zero. 
[bookmark: _Hlk40290863]Table 3.1 Rating and scoring () of Physical Indicators. 
	Physical Parameter 
	Extremely Low (1) 
	Low (2) 
	Moderate (3) 
	High (4) 

	Beach width 
	>150m
	100-150m
	50-100m
	<50m 

	Dune width 
	>150m
	50-150m
	25-50m
	<25m

	Distance to 20m isobath
	>4km
	2-4km
	1-2km
	<1km

	Distance of Vegetation behind the back beach 
	>600m
	200-600m
	100-200m
	<100m

	Percentage outcrop 
	>50%
	20-50%
	10-20%
	<10%


  
This method was then applied by using Mapinfo or My Google Earth. The sites were found by using My Google Maps, the measurements where then for beach width, dune width, distance of vegetation behind back beach and percentage of outcrop. Mapinfo, with assistance, was then used to measure the distance to 20m isobath. 
When marking the sites, My Google Maps allows you to draw on a satellite image while measuring the distance at the same time; this tool was used to mark the 50m by 50m, the markings for every 5m, width of beach and distance to vegetation behind back beach. My Google Maps was also used to estimate the percentage of outcrop, due to software problems and Covid19 this had to be estimated by eye, this was done by looking at My Google Maps. There was no dune, so this was given a score of zero as there was not anything to measure. 
Mapinfo was used to measure the distance to the 20m isobath. This was achieved by downloading marine data from Digimaps and placing them on top of one another; changing the contour and classification which allowed the isobath to stand out and be seen. 











[bookmark: _Toc40290668]4.0 Results and Analysis of Software
This section will examine in depth on how the programs were used, what the end results were and a small discussion on the software.  
[bookmark: _Toc40290669]4.1 Historical Maps
After examining the erosion event the decision was made to see if historical maps of the area could be found. The historical maps were found on Digimaps under the historic tab. The data was collected by selecting the area that would be used in the study, this would be Sheppey, and anything that was able to be downloaded was. After the download was complete the author went through every file, dated them and any that would load the tiles was saved. While on Digimap a background map for Sheppey was also download from the ordnance survey tab. 
The background map was needed as the historic maps needed to be layered on top of a recent map for erosion to be visible. There where problems with obtaining some of the historical map as some would only allow a few tiles to be opens, this can be seen in figure 4.1, or they would not align on top of one another leaving the image disjointed; this disjointedness can be seen in figure 4.2.
[image: ]
Figure 4.1 Historical map with few sections opened on to recent map
[image: ]
Figure 4.2 Disjointed historical map on top of a Bing Aerial Map
The right alinement was achieved and can be seen in figure 4.3, this was done by removing the Bing aerial map and replacing it with a Raster 50k image of Sheppey. The maps with only a few tile, in figure 4.1, were not used as a salutation for this problem was not found. 
 If we refer to section 2.2, this showed the erosion event; when making the historical maps, a map was found for the year 1971. In 1971 there was a landslip at Warden Point which was 30m land lost over 200m area. Show in figure 4.3 is the historic map, the thicker black line is were the cliffs were in 1917 under that is the new coastline. 

[image: ]
Figure 4.3 Historic map of Warden Point, 1971. 
[bookmark: _Toc40290670]Using Mapinfo to create this historic map was easy and problem free for this simple task; it gave such great results that the author will use them in any future studies of the area. 

4.2 Distance to Isobath Maps
This map was made by downloading marine data from Digimaps. The Data was then imported into Mapinfo. This map required a few changes in base maps as it would become disjointed and not align with the area that was being studied. The author first selected a Bing Roads map which caused the contour lines to be moved and laid over the land, this can be seen in figure 4.4. This base map was taken of and a Mini Scale Mono R22 was applied which also left the contour lines on land in some places, this can be seen in figure 4.5. The next base map that was experimented with was the Bing Aerial base map; this map seems to be the best as the contour lines align on to it more accurately then the Bing Roads and Mini Scale Mono R22 base maps. The Bing Aerial base map in use can be seen in figure 4.6. 
[image: ]
Figure 4.4 Bing Road base map with disjointed Contour lines. 
[image: ]
[bookmark: _Hlk40436605]Figure 4.5 Mini Scale Mono R22 base map with Contours disjointed. 
 Data was then layered on top of one another to give contour lines, shown in figure 4.6. After the contour lines colours were changed and the labelling was turned on, it allowed the author to be able to measure from each of the nine sites to the closest 20m isobath line; this can be seen in figure 4.7. 

[image: ]
[bookmark: _Hlk40290984]Figure 4.6 Contour line of isobath on Mapinfo. 
[image: ]
[bookmark: _Hlk40291054]Figure 4.7 Measurement of each site’s isobath
When making this map there were problems, Mapinfo did not to have the correct tabs and tools that the author needed to be able to complete this map; the authors lecturer had to send her maps to be able to complete this part of her dissertation due to this issue. The measurements were taken by the author by using the ruler tool that was in the programme. If the software had the correct tools it could have easily been carried out with no trouble. 
[bookmark: _Toc40290671]4.3 My Google Earth
My Google Earth was used to make different maps in relation to sites and collecting data. My Google Maps opens the same as Google Maps, there are nine different types of base map to choose from, tags and shapes can be added, and areas can be measured with the ruler tool. 
To use this software, you first must select a base map (can be changed anytime), a satellite map was used for this project. Then find the location you require, then select to add a shape and draw what you want- lines were used for this project; once the shape is finished you can give it a name, change the colour and width of the lines. What the authors sites looked like at completion can be seen in figure 4.4.
[image: ]
[bookmark: _Hlk40291116]Figure 4.8 Cliff Drive, Warden Bay. Google (2020)
My Google Maps is easy to use and free. This programme is simple, and any maps made are automatically saved to My Google Map area and can be retrieved later with unlimited space. However, you can only make layers and not import other data on top which can be frustrating sometimes. 
[bookmark: _Toc40290672]4.4 Measurements
In this section are a few charts of the average results from the measurements taken on Mapinfo and My Google Maps. After taking all the measurement the average had to be found for every site; the isobath needed only one measurement from each site, the transect line closest to the isobath was used to take the measurement. All the tables on section 5.4 were taken from the dissertation project. 
[bookmark: _Hlk40017684]4.1 Average Beach Width for each site
	Location 
	Average Beach Width (m)

	Bellfarm Lane
	12.9

	Redcot Caravan Park
	10.45

	Ashcroft Coast Holiday Park
	10.54

	Surf Cres
	17.18

	Third Avenue
	10.54

	Palmtree Management 
	11.63

	Warden Road
	31.36

	Warden Springs Caravan Park 
	66.90

	Cliff Drive 
	17.81



[bookmark: _Hlk40291284]Table 4.2 Average Dune Width of each site
	Location 
	Average Dune Width (m)

	Bellfarm Lane
	0

	Redcot Caravan Park
	0

	Ashcroft Coast Holiday Park
	0

	Surf Cres
	0

	Third Avenue
	0

	Palmtree Management 
	0

	Warden Road
	0

	Warden Springs Caravan Park 
	0

	Cliff Drive 
	0



Table 4.3 Distance to 20m Isobath in each Location
	Location and Transect line
	Distance to 20m Isobath (km)

	Bellfarm Lane (8)
	6.11

	Redcot Caravan Park (8)
	6.20

	Ashcroft Coast Holiday Park (4)
	6.30

	Surf Cres (1)
	6.68

	Third Avenue (1)
	6.70

	Palmtree Management (10)
	6.69

	Warden Road (1)
	31.34

	Warden Springs Caravan Park (5)
	27.90

	Cliff Drive (9)
	27.54



Table 4.4 Average Distance to Vegetation Behind Back Beach for each site
	Location 
	Average distance to vegetation behind back beach (m)

	Bellfarm Lane
	21.03

	Redcot Caravan Park
	92.09

	Ashcroft Coast Holiday Park
	39.36

	Surf Cres
	25.63

	Third Avenue
	56.36

	Palmtree Management 
	43.27

	Warden Road
	47.72

	Warden Springs Caravan Park 
	83.45

	Cliff Drive 
	36.36



[bookmark: _Hlk40291489]Table 4.5 Average Percentage of Rocky Outcrop for each site
	Location 
	Average Percentage of Rocky Outcrop (%)

	Bellfarm Lane
	0.027

	Redcot Caravan Park
	0

	Ashcroft Coast Holiday Park
	0

	Surf Cres
	0.1

	Third Avenue
	0

	Palmtree Management 
	0.018

	Warden Road
	23.18

	Warden Springs Caravan Park 
	13.63

	Cliff Drive 
	30










[bookmark: _Toc40290673]5.0 Conclusion
Although there were challenges with being able to collect some data due to safety and Covid19 lockdown, the remaining data was relatively easy to obtain remotely by using GIS systems like My Google Maps and Mapinfo. Both systems allowed the author to obtain data that was relatively accurate and saved time, if the measurements were physically taken from each location it would have taken concordable time. 
My Google Map allowed relatively accurate measurements to be taken, was easy to use and it is free. This would allow this study to be repeated in other areas. However, Mapinfo can be challenging to use. This software was used to obtain the distance to the 20m isobath and caused a lot of problems with opening data sets or even being able to compile the data together. In hindsight, other software would be far more user friendly, such as Google Earth Pro; which is free to use and allow any format to be add without having to reform the images. Google Earth Pro was only briefly looked at, but the author thinks that if the software were investigated and used to its full potential that it would be a very good software to use. 
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