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1. Introduction

1.1  Location Based Services (LBS)
1.1.1 Overview

Due to the growth in the development and distribution of smart mobile devices, accessing locational
information on the go has become commonplace. This has created demands for Location Based
Services (LBS). An LBS is “any service or application that extends spatial information processing or
GIS capabilities, to end users via the Internet and/or wireless network”. The priority of these
applications is to deliver mobile users with personalised services whereby their location determines
what information they access or receive [1].

1.1.2 Hardware & Software Requirements

LBS provides to its users personalised services which is based on the users current location through
GNSS (Global Navigation Satellite System), GIS and Wireless Communication technologies (WC). LBS
utilises real-time positioning allowing the users to connect to points of interest, as well as advising
them on current weather and/or traffic conditions, as well as tracking and routing information [2].

LBS is required to be integrated with GIS and mobile computer technology. [2]. Mobile-networked
environments are used to provide geographic information services via the internet to smart phones
[1]. The technology is utilised for collating, storing, analysing and editing various data relating to
earth [3].

LBS technology allows users to access real-time data and services worldwide, allowing the user to
display their actual information, location and chosen preferences [3]. GIS and telecommunication
technology are used to support LBS services to provide and deliver the information in accordance of
the user’s needs. LBS services can respond to general questions regarding a specific place with
geographical information and advising on the most convenient route to get there. [3]. Therefore, GIS
is an inseparable and central part within LBS.

1.1.3 Real-world Application

LBS is used today by individuals to undertake and plan journeys, for the monitoring of traffic within a
given city, find out where the nearest shop is etc. The public sector utilises it to provide services to
its citizens such as transport timetables. Within businesses, LBS can support the management of
stock, truck fleets providing a fresh element to marketing (geo-marketing) through the utilisation of
a customer’s locational data [4].

1.1.4 LBS and Health

LBS and GIS can be utilised in medical research and health-based services. It can collect and deliver
environmental information to assess the impact of environmental factors on health through various
spatial and temporal scales; from short term epidemic outbreak to long term [4]. In terms of health
services, it allows for the deployment of emergency services to easily obtain the position of users
and customise the information received resulting in a safe and reliable tool for decision making in all
areas [5].

In the current worldwide Coronavirus pandemic, GIS industry leader Esri has utilised LBS to track key
assets (such as ventilators, hospital beds, equipment) as well as create databases of vulnerable
people and volunteers alongside local councils. This has helped source crucial resources for tackling
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the virus and also provide residents with important safety information to slow the spread of the
virus. Co-ordination and collaboration between the stakeholders in this project has been key;
including councils, local government, health boards and the general public [6]. It is crucial that users
have access to timely and accurate data in order to control the spread of Coronavirus and protect
those most at-risk. This also applies to other viruses, including mumps.

1.1.5 Case Study: Mumps

A GIS project was previously created to demonstrate which areas and populations in the City and
County of Swansea are most at-risk of contracting and spreading mumps. The conclusion of this was
that student populations and densely populated city centre areas were most at-risk.

As demonstrated through the Coronavirus example, GIS and geospatial data is key in tackling the
outbreak of viruses. Therefore, this paper will build upon the previous Swansea Mumps Case Study,
by assessing the capabilities of a combined LBS and GIS application in providing crucial information
to those most at-risk during an outbreak.

Mobile
Internet

Mobile
Device

Figure 1: LBS Convergence Diagram [1]
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2. Methodology

2.1 QOverview

This section will document the creation of a combined LBS and GIS application which aims to provide
users with valuable information during a mumps outbreak to reduce their risk of contracting and

spreading mumps.
2.2 Software
The software which will be utilised to build the LBS:

1. Maplinfo Professional — Desktop based GIS application

2. Microsoft Excel — Spreadsheet software used to create datasets as csv’'s before they are
converted to Maplnfo .tab files

3. MapBasic— Programming language for customising the geographic functionality of Maplinfo
Professional

4. Mapinfo2leaflet — Tool which allows users to setup a web map application through exporting

tables in Mapinfo Professional.

2.3 Creation of Point Data

Data is the foundation of the GIS; if the datasets are flawed then any findings based on the GIS and
LBS are also flawed. Therefore, it is crucial that datasets are accurate, up-to-date and complete. The
key datasets included in the LBS are below, each of these cover the study area in Swansea. Those
created from scratch (Universities, 3xbuffers and Townsend index) are produced in excel as a csv
then exported as Maplinfo tab files. Others (health services) were downloaded from Lle; a dataset
portal for Wales.

Dataset Description Attributes Rationale

Universities Location of all Name Students are thoughtto be a
universities in Campus name high-risk population so knowing
study area. Mumps status where they are studying, and also

X andY location | likely living close to, is crucial

College & Sixth Location of college | Name

forms & sixth forms in X andY location
study area

Schools Location of schools | Name
in study area X and Y location

Hospitals Location of Name If users’ symptoms become
hospitalsinstudy | X andY location | severe and life-threatening, they
area A&E Present may need to refer themselves to

hospital

GP Surgeries Location of GP Name If users require a doctor’s
surgeries in study XandY location | appointment for diagnosis or
area advice
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Red zone buffer
— within 500m of
University

Areas where there
is a high risk of
contracting
mumps

Buffer distance
Buffer category

High risk areas where users
should strictly avoid to reduce
their risk of catching mumps

Orange zone
buffer: between

Areas where there
is a medium risk of

Buffer distance
Buffer category

Medium risk areas where users
should try to avoid to reduce

500m and contracting their risk of catching mumps

1000m mumps

Green zone Areas where there | Buffer distance Low risk areas where users do not

buffer: between | is a low risk of Buffer category | need to avoid

100m and contracting

1500m mumps

Townsend Index | Index of material Combines four To assess higher risks areas due
deprivation census-based to deprivation factors

variables
(households
with a car,
overcrowded
households,
households
which are not
owner-occupied
and
unemployment)

Table 1: Datasets for the LBS system

2.4

Creation of LBS

2.4.1 Creation of University location buffer zones

In the previous project, students were identified as an at-risk population, capable of easily
contracting and spreading mumps. Therefore universities, where students spend much of their time
and often live, are locations where a person would be more likely to contract mumps. The university
location buffer zones were created through the buffer layer tool. This allows for a buffer to be

created around features in a table (Figure 2). The table selected is “uni stats” which is the
universities point dataset (Table 1).
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Figure 2: Creation of risk buffers

The option to create a new table structure is selected and the existing fields; Buffer_Name, Distance

and Description were added (Figure 3) to the new table.

Downy
Aid Field
Remove Feld
Field Infor mation
Name: | Buffer_Name
Projection

Type:  Character

Width: | 10

Figure 3: Creation of buffer table structure

The ‘value’ sets the buffer distance in metres around the university point locations. This was
gradually increased to clearly communicate the risk level to users, with the red zone starting at
500m around universities.
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Figure 4: Creation of buffer objects

GIS M6X01098

The risk buffer zones can be seen below (Figure 5); these quickly and clearly show users areas they

should avoid to reduce their risk of contracting mumps.

Figure 5: Overview of Buffer Zones around Universities
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2.4.2 Boundary Selection
The Boundary Selection tool (Figure 6) restricts the view of datasets to only show data within the

study area; in this case clipped to the Swansea boundary. This can ensure that users are only seeing

relevant data and not overwhelmed with unnecessary information.

ey BingR

Radius
C Selection ayer

S m pecialSch

" Marquee
c Selection kiry

octorsSul

S Polygon octors
Selection

L Zones

L Zones O

Boundary
U Selection Zones_G

Swansea Universitie:

Figure 6: Boundary Selection Tool

The dataset illustrated in Figure 7 is Swansea hospitals, this has been clipped to solely display
hospitals in Swansea area.

= Swansea_Hospitals Browser x I8 SpecialSchools Mapinfo,...BingRoads Map + v
"= Llandeilo
hbo
g Carmarthen Brecon Beacons National Park
Caerfyrddin Llanarthney
Liangynin *
Banc-y-felin
and Lianddarog Usndybie
s i
pm-ar-déf cﬁﬂ.mn Brynamman . Ystradfellte
L Ammanford Caehopkin
fe .
Uansteffan e | Ystradgynlais
Uannon Ystalyfera L]
Pendine Glyn Neath
Pentywyn Kidwelly Hirwaun|
Cydweli i
Hi tardawe Raachian
by, Felindre
*
Py T 3 Glyncorrwg
Carmarthen Bay Swansea Neath
Abertawe Croeserw
‘Waunariwydd
* L Baglan Nantyffyllon To
o Port Talbot,_ Maesteg  ponty
Swansen Bay Tal‘bi(h 2L o
\ Bettws.
\ Tondu
\re B~ o]
~ = Briggend S
Nn-y-bggqar Ogwr
Porthcawl Ewenny
St BridesMajor 4

Wick |

Figure 7: Boundary Selected Tool (Existing dataset covering Wales)
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The table is exported in a mif file format to export only relevant data (Figure 8).

Export Table *

Export Table:

sescon

o —
Quaryl Cancel
Lini_Stats_2019

Ur_Buffer_Zones

Cwarsea_Universities Help

Query®
Swarria_Universities_2
Querys
Uni_Buffer_Zones_Crange
Urd_Buffer_Tones_Green
Hospitals_Lle_Mapinft
QuenyS

Querys:

3

£

|

é
_

Swaresa_SecondarySchools
|SpecialSchooks_Mspini

hinig

Figure B: Export table

The table is then opened and imported into the current workspace and saved as a tab file (Figure 9).

Swansea_SpecialSchools Browser « <] Swansea_SpecialSchools Map x B Swansea_Hospitals Browser x Swansea_Specii{ F

gid school cod sch_name lea_name_e lea_name_c school_typ school_ty0 gender_mix school_lan
E 6707000 Ysgol Pen-y-Bryn Swansea Abertawe  Special (with post-16 provision) Arbennig gyda darparizeth A1-16 Mixed Not applicably
874 6707008 Ysgol Crug Glas  Swansea Abertawe Special (with post-16 provision) Arbennig gyda darpariaeth AT-16 Mixed Not applicabl

Figure 9: Tab file for the table

10




1903281

2.4.3 Creation of Web Pages

GIS M6X01098

Maplnfo2Leaflet was installed as an add-on to export tables to a web map application, which is the
platform which hosts the LBS and where users can access it. Mapinfo2Leaflet creates interactive
maps which are mobile friendly using the JavaScript library. It allows for Maplnfo tables to be
exported to a web map application (Figure 10). The output is formed of 3 elements; html file, json
file containing the features and css file for styling [7].

Explorer

&

Maps ¥

+ +

o

VA NN NARNRN NS

sm ol =

4 Swansea_Hospitaks,... BingRoads Map:1

Cosmetic Layer
Swansea_Hospitals
Mormiston_A_E
Uni_Buffer_Zones_Red
Swansea_Universities_2
Uni_Buffer_Zones_Orange
Uni_Buffer_Zones_Green
Swansea_SpedatSchools
Swansea_SecondanySchoots
Swansea_PrimarySchools
Swansea_DoctorsSubBranch

Swansea_Doctors

Swansea_Boungary_Polygen
L BingRoads

Swarses_Mospatals.. BingRoads Map:?

|- FPPEEEN T Swansea_Hospitals, _BingRoads Map-1 +

wghame.
Lacham

Llary

Export s Mapinto Tsble 1o & Web Map Applicaton using Leafiet

Selact Table to Export:

< Plaase select 3 tabis —> ’ ot Ly S

FROCEDIURE:
Stap 1: Sebrt Table to Export

[T

Figure 10: Table selection to export
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Once the relevant table has been selected, the following elements are completed in the ‘Layer
Settings’ window (Figure 11) in order to customise the webmap application:

- MapTitle

- LayerGroup Name

- Columns to be added to popup

- First column in popup to be shownin bold
- Tooltip selection

The example (Figure 11) is based on the Swansea doctors data set.

Layer Settings X
E [map Title: LayerGroup Name (in Leaflet Layers Control):
| Doctors | | Swansea Doctors |
Columns Not to be Added to Popup: Columns to be Added to Popup:
|
] -3
ogrfid Mame R
easting Add > Address
rorthing Addressl
doctor Address2
| |valid Ak All 5= Address3 e
Postrode o
! Telephone /
i Telephonel
&
5 £
| < Remove
1
1 << Remove All
Hyperlink: Popup: Tooltip:
~olurmn DAdd Column Names  Name v
Alias [“IFirst Colurn Bold

Same Window Thematic Legend:

Remove Hyperlink Title:

MNew Window or Tab

Dme in to marker /feature on click

| Cancel Help

c

Figure 11: Mapinfo2Leaflet Layer Settings
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The overview window confirms the tools 6-step procedure before proceeding to create the webpage
(Figure 12).

n
Export a Mapinfo Table to a Web Map Application using Leaflet X

Select Table to Export:

Swansea_Hospitals ~ | | Setlayer Settings
Set Title for Web Page:

Swansea Hospitals |

Set Output Folder for htmi file (it is recommended to choose an empty folder):
D | C:\Users\User\Docurments\UWT SD\GIS\ASSIGNVENT _2\{Neb_Pages\Swanisea_Hos|

PROCEDURE:
Step 1: Select Table to Export

| SetPoint Style Settings

ger|
Step 2: Set Layer Settings
Step 3: Set Title for Web Page K
Step 4: Set Output Falder for html file
Step 5: Set Point Style Settings L
Step 6: Click OK to Export
OK Cancel Help \dd

/4

Figure 12: Final confirmation prior to exporting
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Figure 13 displays the finished Web Page layout; this one shows doctors in Swansea and their details
based on the dataset table with GIS. This allows users to quickly access the location and contact
details of doctors who they may need to reach out to if they suspect they have contracting mumps
or if they need to enquire about their vaccination records. However, appropriate advice should be
included regarding contacting doctors during an outbreak (i.e. phoning first to see if you should visit
in person).

Swansea Doctors

Kings Road Surgery
2/4 Kings Road

Bact
! Mumbles
Swansea
SA34a)

01792 360933 |
01782 368930

Bridgend

Swansea Doctors

Table : Swansea_Doctors. TAB, exported from Maplnfo Professional (using the MapBasic application Mapinfo2Leaflet. MBX)

Date: 22 April 2020

Figure 13: Creation of Web Page

2.4.4 Creation of HTML Web Pages

An alternative method was trialled for creating Webpages. Some HTML Web Pages were created
using HTML Image Map which uses MapBasic to create customised applications for Mapinfo [8]. To
create HTML web pages, topography maps from Digimaps through the Ordnance Survey are first
downloaded to provide detailed background imagery. Morriston Hospital was the focus of this
WebPage in order to provide users with details of the main A&E Hospital in Swansea (Figure 14).

14
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LAYOUT
New

Window

Ve T DM with & new name.

1529869 ¢  projecion o format,
hetic Layer §g) Press F1 for more heip.
ermap_topo_3529869_0_Bound
ermap_topo_3529869_0_Carto
lermap_topo_3529869_0_2
jermap_topo_3529869_0_Landf
permap_topo_3529869 0 Topog
lermap_topo_3529669_0_3
lermap_topo_3529869_0_4
ermap_topo_3529788_0_4
jermap_topo_3529788.0_3
jermap_topo_3529788_0_Topog

S
BB RBEEERE

ermag 3529788 0 Landf

0_Cano

ermap_topo

lermap_t 8 0 Bound

sea_DoctorsSubBranch

iston_A_E

RASTER

5

Tool

Document = Windows *

s

v & X

3
E
&

STYLE LABELS

H EamD

Recover Create Print Save Page
Windows Image Setup

y_Polygon Map +

Figure 14: Creating new database
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When exporting the table containing Morriston Hospital, changes were made to ensure the data is
content specific and user relevant (Figure 15).

g

Zoom

[

Save Copy As

Save Table:

|Uni_Buffer_Zones

|BingRoads

|Uni_Buffer_Zones_Red
|Uni_Puffer_Zones_Orange
|Uni_Buffer_Zones_Green
|Morriston_a_E

| Swansea_Hospitals

| Swansea_SpecialSchools

| Swansea_SecondarySchools
|Swansea_PrimarySchools
|Swansea_Universities_2
|Swansea_Doctors
|Swansea_DoctorsSubBranch
|Uni_campus_data

2 | mastermap_topo_3529788_0_Boun
| mastermap_topo_3529788_0_Carto
| mastermap_topo_3529788_0_ 2

| mastermap_topo_3529788_0_L andf
| mastermap_topo_3529788_0_Topo
| mastermap_topo_3529788_0__3

| mastermap_topo_3529788_0__ 4
|Queryl

| mastermap_topo_3525840_0_Boun
| mastermap_topo_3529840_0_Carto
| mastermap_topo_3529840_0__2

i | mastermap_topo_3529840_0_Landf

| mastermap_topo_3523840_D_Topos
| mastermap_topo_3520840_0__3

Cancel

Help

L

| | i

L vep « |

X m Drag Map
@ Lock Scale

Figure 15: Naming the database

The Hospital table was modified to replace the existing columns names with a clear naming strategy,
which would be useful for users utilising the LBS. The columns advise the user on the hospitals
address, postcode, number, service hours and a link to their website (Figure 16).

(7 on rome - [T
o Name Add)

p_topo_3529869_0_Bound....Swansea_Boundary_Polygon Map o -
ress Postcode  Number Type Service _24Hr  Link

1000020650276 | Mormston Hospital Swansea, Heol Mae SAG 6NL 01792 702222 AAE Major AXE 24hour hitps//sbuhb nhs wales/hospitals/our-hospitals/morriston-hospital/

Figure 16: Modifying the Table
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To create the HTML web pages the HTML Image Map tool was utilised (Figure 17).

aj =

age Teol
tup  [Exlensions ™

Running | Registered | Recent

jh,..Sv Options w
+

Abl| B, Advanced Pack v 1<

“”;] 4 3 WINCH WEN

" uLayuut Scalebar * :
" B Mapinfo Pro Raster w : i ‘;:.F\
f orfa
& Universal Translator » b}

& HTMLImageMapmBX = o |tnrk

| HTML Image Ma 4 HTML Image Map...

o ChUsers\User\Documa' = & v = L
\HTMUmageMapMBX % Reg

BONYMAEN

.
#4,

Bl  About HTML Image Map...
Bl | Exit HTML Image Map

GeamRo

i Port Tennant

———
Ny
an

[t Road Sketty = e e

[ Asris | -

hﬁosﬁ MARITIME

Figure 17: Creating the web page

The hospital table was selected and the following options implemented (Figure 18).

= [ W B — ] T— -
ver | HTML Image Map (Version 3) X
ows

Layers not in image map: Layars i image mag. SOl name o use:
H mastormap_tooo ¥ a | | ad all 2>

mastermap_topo_¥ HNarma

master map_topo_T. Adcrass

mastermap_topo ¥ Add > Posteode

mastr map_topo_3 Nurrber

master map_topo_3 < Remove Type

master map_topo_3 Servion

mastermap_topo_¥ 24

mastarmap_topo_# v | | << Remove Al ™

Wb page tith

Morr iston Hospital

Trrace Prope tas

Copyright: o L]
Sew Format Clip resolition
Oveghe; © ) FEG trert| 24 | new rodes
: 1 jEm v = along adges of clpping
@won; (179 | CiPNG ractangle,

HTHL file name

| Ci\sers!iser\Documents \LWTSONGIENHTML _Links\Morriston,him

i
\"’Qv’

St up lirk for each object:
(O)io contents of HotLink

@wHTML Bnaing page [ Creats HTMAL landing pages for each cbject, 1 COMIS
[CIropulate landing pages with recard contert. Colurres.

ormbire landing pages into sngis HTML fle

See (n pieels) of selectable region around point and line cbjects: | E ol

Figure 18: Selecting web page options
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The Web Page is developed (Figure 19) and the outline of the Moriston Hospital site is shown. Upon
clicking on the outline, the user will be directed to another Web Page containing useful hospital
information such as address, telephone number, services available, opening times and a link to their
website to access anything further (as seen in Figure 13).

Bl 4 o

g7

2

Figure 19: Web Page for Morriston Hospital

2.4.5 Creation of Front Web Page

The main directory webpage, which provides links to the range of web maps available within the
LBS, was created using HTML programming language (Figure 20). These Web Pages are designed to
provide users with information specific to tackling a mumps outbreak, such as Doctor Surgeries,
Hospitals and the main A&E within Swansea. Moreover, information is provided for schools and
universities; institutions which can provide students and their families with further information

regarding any mumps outbreaks.

@ Mumps X 4+

C @ Fle| C/Users/User/Domuiments/UWTSDAGIS/ASSIG NMENT_2 Meb_Pages/LBS_WebPage htm

GIS LBS Assignment Webpage

This page provides links to the relevant help services such as doctors, hospitals, A&E, primary and secondary schools regarding the mumps outbreak.

Morriston A&E

Swansea Doclors

5 spitals

Primary_Schools in Swansea
Secondary Schools in Swansea
§ 15 a ) 3 ~F e

Iniversities in Sw:

= SWHNE

Figure 20: Main Directory Web Page
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The code behind the web page is shown below (Figure 21).

chtnl>
chead>

</head>
€body>

outbreak ..</p>»

< file:
€8 file:
<s b filae:
€ file:
€ file:
< file:
<a file:
<a filae:
< fbody»

fhtml >

fire

1

C O view sourexC/Users/User/Documents/ UWTSDYGIS/ASSIGNMENT_2/MWeb_Pages/L BS WebPage htm

4| ctitlesMumps</title>

€h13GIS LBS Assignment Webpage</hl»
<p>This page provides links to the relevant help services such as
doctors, hospitals, ARE, primary and secondary schools regarding the musps

tfUsers fUser/Documents /UWTSD/GIS /ASSTGNMENT _2 /Wab_Pages /Morriston _A_E.htel> Morriston ARE</adxtbr>
fFrIc:
sfUsars fusar/
fiic:
firc:
s
frice
fiic:

fusers fUser/Documents /UWTSD/GIS fASSIGNMENT _2/Wab_Pages /Swanses_Doctors.htmly Swansea Doctors</a»<bri
uments /UWTSO/GIS /ASSTGNMENT _2 /Wab_Pages /Swanseas_DoctorsSubBran
fUsars fUsar/Documents /UWTSD/GIS JASSIGNMENT _2 /Wab_Pages /Swansaa_Hospitals .html> Swanses Hospitals</adebrs

fusers fUser/Documents /UWTSD/GIS FASSTGMMENT _2/Wab Pages /Swansas PrimarySchools . htmly Primary Schools In Swanseac/sdcbr
fUsers fUser/Documents /UWTSD/GIS JASSTGNMENT _2 /Wab_Pages /Swansea_SecondarySchools.html> Secondary Schools in Swanseac/
fUsers fUser/Documents /UWTSD/GIS fASSIGNMENT 2 /Web_Pages fSwansea_SpecialSchools.himl> Special Schools in Swanseacfs»<brd
JUsers fUsar/Documents /UWTSD/GIS JASSIGNMENT _2/Wab_Pages/Swansaa_Universities 2.html> Universities in Swansea</a><br>

html> Swansea Sub-branches of Doctors</ax<br

Figure 21: Code for Main Directory Web Page
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3. Data analysis & results discussion

One of the main findings from the Swansea Mumps GIS was that students are a vulnerable
population in terms of contracting and also spreading mumps. They live in the most densely
populated and deprived areas of Swansea City Centre, which is where University Campuses are also
predominantly located. Therefore, one place where we can be certain Students spend a lot of their
time is in University and these locations should be avoided as much as possible during a mumps
outbreak.

The LBS communicates this risk to its users using RAG (Red-Amber/Orange-Green) categorised
buffers (Figure 22). The red buffer indicates the areas which are most likely to contain large student
populations and therefore where you are most at risk of contracting mumps, the amber/orange
buffer indicates where you are at medium risk and the green buffer contains areas which are
sufficiently far from the campuses that you are no longer at significant risk, so are deemed low risk.
If someone is deemed vulnerable or is unvaccinated then they can use this system to avoid high or
medium risk areas. Furthermore, health organisations can use these buffers to decide where to
focus combating resources (such as a vaccination programme or advertisements).
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Figure 22: Buffer zones and MSOA Ranges by Student Population
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Figure 23 shows the relationship between 1* doses of MMR and the university buffer zones. The
map shows that the universities are located in low vaccination areas. This puts the students and
others in these areas at high risk of contracting mumps and reinforces the accuracy of the risk
buffers.

e ‘1’*-" 'f' =

Figure 23: Buffering Zones and 1* dose MMR data

The risk buffers concept can also expanded to cover the whole of Swansea using a heat map. This
may be useful for health organisations, Swansea council etc. as a way to view an overview of the risk
in Swansea.
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Figure 24: Heat Map of Immunisation
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Figure 25 shows that the two of the university campuses are located within high immunisation rates
for 2" doses of MMR. However effective vaccination requires two doses of MMR, so these areas are
still at risk. Further analysis is required to determine why the rates between the first and second
doses are conradicting and establish an accurate vaccination rate for these areas. However it is
always better to take a precautinary approach, so the LBS will assume these remain high-risk areas
until reliable data is available.
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Figure 25: Buffering Zones and 2™ dose MMR
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Figure 26 show the university locations in relation to levels of deprivation (Townsend Index).
Deprived areas are more likely to be densely populated, overcrowded, impoverished and mix with
student populations. The Swansea Mumps GIS previously found that these areas were also less likely
to be vaccinated due to lower education levels and belief in the ‘anti-vax movement’. Figure 26
shows that the universities are located within areas of high levels of deprivation which puts
residents here at high risk, as researched in the original GIS Mumps Project.
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Figure 26: Buffering Zones and Townsend Index
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3.1 MaplInfo2Leaflet Vs MapBasic Approach

MapInfo2Leaflet provides users with an interactive map containing various points of interests and
the ability to zoom in and out of the map and pan to areas local to them. If the user clicks on the
blue arrow icon, they are provided with details of the point of interest easily and efficiently (Figure
13). The steps with this tool has further options for customisation, such as which table columns to
include, heading etc.

On the other hand, the MapBasic webpage provides the user with an outline of the relevant site
locations. The user then clicks within the outline and they are navigated to a separate webpage
containing a table of information about the item. The site location webpage contains a static map
that cannot be panned or zoomed to other locations. Therefore, it requires the creation of further
separate maps to show other areas, which does not make this an efficient way to navigate the
Swansea area (Figure 19). This could be improved by making use of the API (Application
Programming Interface) interactions available, in particular a Geolocation APl which will pan the
map to the user’s location.

Therefore, the MapInfo2Leaflet was deemed a more suitable tool in this case for efficiently creating

an LBS system, as it is tailored for use with Mapinfo and is an easy tool to operate. This in-turn
provides users with a better performing LBS system.
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4. Recommendations

There are several recommendations which could improve this LBS for users that were outside the
scope of this project:

e |tissuggested that the LBS implement appropriate icons to easily communicate and
distinguish to users’ locations which are high risk as well as locations which provide medical
assistance (Figure 27). These could be incorporated through amending the HTML code.

Figure 27: LBS Prototype

e The LBS could include additional capabilities for tracking Mumps in Swansea, similar to the
NHS Tracing App currently implemented for the coronavirus outbreak to digitally
contact/trace on a large scale. This will alert users if they have been within close contact
with an individual who has contracted mumps and users can also declare cases of mumps to
help others avoid these areas. [9].

* A ‘goto my location’ button (Geolocation APl using a location data event) which pans and
zooms the map to the user’s current location so that they can view information relating to
where they are there and then.

5. Conclusion

As demonstrated, utilising location intelligence is key in tackling the spread of viruses. This is
because it allows users, whether these are ordinary citizens or health organisations, to retrieve
useful location-based information efficiently which they can use to help slow the spread of mumps.
Depending on the user, this could be by avoiding high-risk areas to reduce their risk of contracting
and spreading mumps or, in terms of organisations, they can use the LBS to better focus resources to
tackle areas of low immunisation.

Furthermore, the LBS provides its user with information on geographical location-based services
such as GP’S and Hospitals, should they need them. Each of the features within the LBS aims to
provide timely and accurate information to inform and help users act strategically in addressing a
mumps outbreak. This makes it an invaluable tool which, if implemented correctly, can directly
reduce the spread of a virus. As shown, the MapInfo2Leaflet tool proved useful in converting the
Swansea Mumps GIS into a working LBS application.
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they given to the dataset.

You have evaluated the data
and discussed the methods
of analysis as required when
building the workspace. You
have used and demonstrated
an understanding of several
different processes for data
collection. Your dataset and
therefore map layers
demonstrate sound
judgement of the data

requirement for such a study.

20

17

4. Practical Application
Skills




How you developed the
layers within the system.
Functionality of system
GIS and Website. You must
submit a working GIS/ LBS
environment developed
with Mapinfo and any
additional software add-
ons that will enhance the
build of a working website.

Excellent use of the
software. You have explored
many methods of adding
data. Your workspace works
well and is informative. Good
use of visualisation of the
data through the various
layers and searches. This
demonstrate a very good
understanding of the
datasets and the ability to
look for correlations within
the data.

You have explore the build of
a website and within the
given time and difficult
circumstances you have
produced some good results
using leaflet. Maybe a bit
more exploration of the
HTML build via the database
fields would have allowed for
better information on the
landing pages. Generally,
this section has been
completed to a very high
standard.
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