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Abstract

This report provides an analysis of socio-economic healthcare conditions as a result of historical employment in Wales produced
using Geographical Infarmation Systems (GIS) to provide thematic maps. The assignment comprises several datasets, from
health care data, historic mining sites and working age averages. Thematic maps were created to allow for the visualisation of
hospital ad mission rates, respiratory death rates and their proximity to mine locations, along with areas of health deprivation.
The expected correlation of increased admission and death rates with mine sites was not realised, with analysis of the data
posing more questions and avenues of further exploration than it definitively answers. This analysis utilised both thematic and
heat maps to allow for the identification of trends such as clustering and how these fit with health data across those locations.




Introduction

Geographical Information Systems (GIS)are computer-based tools used to capture, store, analyse, and visualise spatial data linked
to specific locations [1]. In this assignment, GIS is applied to examine data from across Wales to explore whether historic mining
activity is associated with higher levels of respiratory disease in the local communities. Spatial data such as LSOA boundaries which
will indicate health data will be cross referenced with the Welsh Index Multiple Deprivation and spot data such as mine locations
to assess any trends. By enabling the spatial representation of multiple datasets, GIS supports the identification of geographic
patterns and potential correlations. This approach provides a robust basis for assessing spatial inegualities in health and for
infarming recommendations on healthcare provision in areas with a histary of mining which may still influence population health.

The assessment utilises the following datasets:

LSOA Boundaries 2021 (Data map Wales) [2]
Minescan 2025 (Data map Wales) [3]

Working Age percentage (Health map Wales) [4]

WIMD (Data map Wales) [5]

Respiratory diseases (Health map Wales) [6]

LSOA (2021) to Local Authority District (April 2023) Best Fit Lookup [7]

Methodology
Data Processing

As per the UK GDPR, data processing is governed by seven core principles: lawfulness, fairness anarency; purpose
limitation; data minimisation; accuracy; storage limitation; integrity and confidentiality; and accountability [8].

Lawfulness, fairness and transparency — Processing must have a lawful basis (consent), be fair (not misleading) and be
transparent (people must understand what the data is used for).

Purpose Limitation — Data must be collected for a specific and legitimate purpose. It cannot be reused for other purposes.
Data minimisation — Data collected must be adequate and should be restricted to what is relevant and necessary

Accuracy — Data must be accurate and kept up to date, with inaccurate data correct or deleted as soon as possible.

Storage Limitation — Data should not be kept longer than needed. Long term use is acceptable under certain circumstances.
Integrity and confidentiality — Data must be protected against unauthorised access, accidental loss and damage or destruction
Accountability — organisations must take responsibility for compliance and be able to demonstrate it.

Adhering to these principles is essential not only for meeting legal and ethical obligations, but also for ensuring best practice and
maintaining professionalism throughout the project. It is essential that all data is sourced from reliable and credible sources. To
this purpose, datasets for this project were obtained from governmental bodies, ensuring that the information used is publicly
available, accredited, and supported by high-quality metadata. These sources provide clear documentation on how each dataset
was collected, its intended purpose, and any associated audit trails, including publication dates, updates, amendments, and the
availability of more recent versions.

Data Acquisition

Data acquisition also revolves around some core principles — Define purpose; Source from authoritative, credible providers; Ensure
data is relevant and appropriate; Check accuracy and validity; Assess completeness; Verify metadata; Ensure ethical and legal
compliance; Check data timeliness and currency; Ensure data compatibility [9].

The purpaose for our project is clearly defined — to provide an analysis of respiratory health conditions in historic mining areas in
Wales. Data has been collected from Welsh government — a credible source. The data collected has been restricted to only that
which is required for this assessment. Accuracy, Validity and Completeness will be assessed in the data cleansing stage. Metadata
is clearly labelled and detailed on Welsh government sources, along with their collection methods and compliance aspects with
GDPR etc. data was checked for compatibility, ensuring required fields are present, along with matching or compatible boundaries




Datasets

Datasets were sourced from Data Map Wales and Health Map Wales, detailed below;

Lower Super Output Area Boundaries — 2021

This data was required to identify the geographical area that the Office for Nation Statistics (ONS) split up the country of Wales
into. The ONS split up the country to allow for consistent comparable reporting of small area data across the UK. As our report is
restricted to the country of Wales and following the principles of Data Processing and Data Acquisition, we have only obtained
data for Wales, not the UK. This data not only splits up the geographical areas but also allows for joining between data layers as
they all have a unique LSOA code for each specific area. 2 specific columns required are LSOA code and LSOA name, allowing for
the joining of data sets.
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statistics and are built up from groups of output areas (OA). Statistics for lower
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Use this data in another application
Figure 1 - Data Map Wales source for 2021 LSOA boundaries
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WO1000015 Iske of Anglesay 008C Ynys Mén 006C Gwyngyl Gwyngyll 22 POLYGON (254465 50209990956 37
WO000015 Iske of Anglesey 008C Y rys Man 006C Gwyngyl Gwyngyl 23 POLYGON ((254221.00399999972 37
25 |lsos_2021_w_hwm 24 [WOT000015 Isle of Anglesey 008C  |Ynys Man 008C Gwyngyl Gwyngyl 24 POLYGON (254461, 24199990062 37
26 |Isoa_2021_w_hwm 25 |WO1000016 Isle of Anplesey 0034 [rys Man 0034 Tref Cybi Tref Gybi 25 POLYGON ({224962 99990000017 38
27 |Isoa w_hwm 26 7 Isie of Anglesey Y ys Ml B Kingsland Kingsland

Figure 2 — LSOA boundaries with LSOA code and LSOA name columns highlighted




Minescan

This data was obtained from the Data map Wales, detailing the lacation of all histaric mines in W%presented as spot data.
This data does not contain any LSOA codes, only exact coordinates for the location of the mine. The dataset also includes the type
of mine, detailing if it is metalliferous, and if so, which metals were mined. This opens the possibilities of further investigation for
specific respiratory diseases only affected by certain materials.
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Figure 3 — Minescan obtained from Data Map Wales
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Figure 4 — Minescan data, detailing coordinates and metalliferous elements mined

Woaorking Age percentage

This data was obtained from Health map Wales. Data is provided as a percentage for 3 split age groups = 0-15 (pre working age),
16-64 (working age) and 65+ (retirees) - provided in 3 separate datasets. The dataset provides percentages from 2015 through to
2024, however, it is missing LSOA codes, instead only featuring the LSOA names.

File  Home Insert Draw Page Layout Formulas Data  Review Y

E[’ll 4 o Calibn dn A A =
e Lo - I yu~-HE- & A
* < Format Painter = =
Cipboard ] Fant L]
E12 v i fx
A B < o

1 Indicator Date Area Value
2 % of people: 65+ years [retirement age) 2015 Isle of Anglesey 001A 215
3 % of people: 65+ years (retirement age) 2016 Isle of Anglesey 0014 216
4 % of people: 65+ years [retirement age) 2017 Isle of Anglesey 0014 221
5 % of people: 65+ years (retirement age) 2018 Isle of Anglesey D01A 221
6 % of people: 65+ years [retirement age) 2019 Isle of Anglesey D01A 227
7 % of people: 65+ years [retirement age) 2020 Isle of Anglesey D01A 27
8 % of people: 65+ years (retirement age) 2021 Isle of Anglesey 0014 227
9 % of people: 65+ years (retirement age) 2022 Isle of Anglesey 0014 233
10 % of people: 65+ years (retirement age) 2023 Isle of Anglesey 001A 232
11 % of people: 65+ years (retirement age) 2024 Isle of Anglesey 001A 241
12 % of people: 65+ years [retirement age} 2015 Isle of Anglesey 0018 31

13 % of people: 65+ years [retirement age) 2016 Iske of Anglesey DO1B IR

Figure 5— percentage of people 65+, 16-64 and 0-16




Welsh Index of Multiple Deprivation (WIMD) Health 2019

The Welsh Index of Multiple Deprivation (WIMD) is a measure of deprivation put in place by the Welsh government. There are
several datasets available each with a differing specific focus, along with an aggregated overall score of deprivation for specific
areas, split down by individual LSOA areas.
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Figure 6— WIMD 2019 - Health

Respiratory diseases (Health map Wales)

This dataset was obtained from Health map Wales, comprising of several separate files measuring — All respiratory death rates
age standardised per 100,000 population Females, Males and All; All respiratory hospital admission rates age standardised per
100,000 population, Females, Males and All.

@ suosas (@on) B 2~ Y- 5 AlRespiratory Diseases, Death Rates (Age-standardised) per 100k pop, Persons, All Age
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Indicator Date Area Value
2 Al Respiratory Diseases, Death Rates (Age-standardised) per 100k pop, Persons, All Ages 2015 Isle of Anglesey 170.3
3 All Respiratory Diseases, Death Rates (Age-standardised) per 100k pop, Persons, All Ages 2016 Isle of Anglesey 133.9
4 Al Respiratory Diseases, Death Rates (Age-standardised) per 100k pop, Persons, Al Ages 2017 Isle of Anglesey 132.6
5 All Respiratory Diseases, Death Rates (Age-standardised) per 100k pop, Persons, All Ages 2018 Isle of Anglesey 152.7
& All Respiratory Diseases, Death Rates (Age-standardised) per 100k pop, Persons, All Ages 2019 Isle of Anglesey 1423
7 | All Respiratory Diseases, Death Rates (Age-standardised) per 100k pop, Persons, All Ages 2020 Isle of Anglesey 1235
8 All Respiratory Diseases, Death Rates (Age-standardised) per 100k pop, Persons, Al Ages 2021 Isle of Anglesey 108.7
9 | All Resgiratory Diseases, Death Rates (Age-standardised) per 100k pop, Persons, All Ages 2022 Isle of Anglesey 129.4
10 | All Respiratory Diseases, Death Rates (Age-standardised) per 100k pop, Persons, All Ages 2023 Isle of Anglesey 146.7 @ 10
11 Al Respiratory Diseases, Death Rates [Age-standardised) per 100k pop, Persons, All Ages 2024 Isle of Anglesey 1289
12 Al Respiratory Diseases, Death Rates (Age-standardised) per 100k pop, Persons, All Ages 2015 Gwynedd 1344
13 all Respiratory Diseases, Death Rates (Age-standardised) per 100k pop, Persons, All Ages 2016 Gwynedd 136.1
14 | Al Respiratory Diseases, Death Rates [Age-standardised) per 100k pop, Persons, All Ages 2017 Gwynedd 119.2

Figure 7 — All Respiratory Diseases, Death rates

Data Cleansing

All data underwent a systematic process to detect any errors, either correcting them or removing them and identify any null or
missing entries. The cleaning process ensures data is accurate, consistent and ready for analysis. As Data Map Wales and Health
Map Wales are governmental bodies with robust quality assurance procedures in place no errors were encountered in the raw
data. Upon searching the metadata for Minescan there is a clear warning for incorrect information in some of the locations.
Once loading the data into QGIS it is quickly apparent which of the mine locations were incorrect. Mines were located and their
unigue mine number logged, then removed from dataset.

Another issue identified was missing fields / additional fields required. A number of the datasets were obtained with LSOA
names only, not LSOA codes. As a result, for the data to be usable and joins possible, the LSOA codes must be added.
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Figure 9 — Mine location errors

Figure 10 — Corrected mine location data




Get & Transform Data
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1 Indicator - | Date - | Area - |value |-
2 %ofpeople:0-15years 2015 Isle of Anglesey 0014 17.3
3 % of people: 0 - 15 years 2016 lsle of Anglesey 001A 17.6
4 %ofpeople:0-15years 2017 Isle of Anglesey 0014 18
5 %ofpecple:0-15years 2018 Isle of Anglesey 0014 18.3
6 %ofpeople:0-15years 2019 Isle of Anglesey 0014 17.8
7 \%of people: 0 - 15 years 2020 Isle of Anglesey 0014 17.7[
8 %of people: 0-15years 2021 Isle of Anglesey 0014 17.7
9 %ofpeople:0-15years 2022 Isle of Anglesey 001A 16.9
10 % of people: 0 - 15 years 2023 Isle of Anglesey 0014 16.5
11 % of people: 0 - 15 years 2024 Isle of Anglesey 001A 16.1
12 %of people: 0- 15years 2015 Isle of Anglesey 0018 15.7
13 %of pecple: 0- 15years 2016 Isle of Anglesey 0018 15.1

Figure 1:-1.— AII J'\g-e- .Hata is provided with an LSDA.ﬁ;me but not an LSOA code to accompany it

Data Manipulation and transformation

At this stage the data sets were prepared ready to be joined in QGIS software. The Age datasets and Respiratory health datasets
were both obtained without LSOA codes, meaning that the data required processing to add these, enabling them to be joined,
as documented in figures 13 and 14 below.

A B

1 lsoa2icd Isoa21nm

2 | W01000003 Isle of Anglesey 001A
3 WO01000004 Isle of Anglesey 0018
4 W01000004 Isle of Anglesey 0018
5 W01000005 Isle of Anglesey 005A
6 W01000006 Isle of Anglesey 00GA
7 W01000007 Isle of Anglesey 009A
8 W01000007 Isle of Anglesey 009A
9 W01000007 Isle of Anglesey 009A
10 W01000007 Isle of Anglesey 009A
11 W01000008 Isle of Anglesey 008A
12 W01000009 Isle of Anglesey 007C
13 | W01000010 Isle of Anglesey 002A
14 wo1000011 1sle of Anglesey 0088
15 WD1000011 Isle of Anglesey 0088
16 W01000011 Isle of Anglesey 0088
17 W01000011 Isle of Anglesey 0088
18 W01000012 Isle of Anglesey 0068
19 | W01000013 Isle of Anglesey 0058

Figure 12 —List of all LSOA names and corresponding LSOA codes
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1 Indicator Date LSOAcode  Area Value
2 % of people: 16 - 64 years (working age) 2015 WO1000003 Isle of Anglesey 001A 61.2
3 % of people: 16 - 64 years (working age) 2016 WO1000003 Isle of Anglesey DDA 60.8
4 % of people: 16 - 64 years (working age) 2017 W01000003 Isle of Anglesey 001A 50.8
5 % of people: 16 - 64 years (working age) 2018 WO01000003 Isle of Anglesey DD1A 59.6
6 % of people: 16 - 64 years (working age) 2019 WO01000003 Isle of Anglesey 001A 59.4
7 % of people: 16 - 64 years (working age) 2020 WO1000003 Isle of Anglesey 001A 50.6
8 % of people: 16 - 64 years (working age) 2021 W01000003 Isle of Anglesey 001A 59.6
9 % of people: 16 - 64 years (working age) 2022 W01000003 Isle of Anglesey 001A 59.9
10 % of people: 16 - 64 years (working age) 2023 WO1000003 Isle of Anglesey D01A 60.3
11 |% of people: 16 - 64 years (working age) 2024 WO1000003 Isle of Anglesey 001A 50.9
12 % of people: 16 - 64 years (working age) 2015 WO1000004 Isle of Anglesey 0018 53.2
13 % of people: 16 - 64 years (working age) 2016 WO1000004 Isle of Anglesey 0018 53.2
14 | % of people: 16 - 64 years (working age) 2017 WO1000004 Isle of Anglesey 0018 53.2
15 % of people: 16 - 64 years (working age) 2018 W01000004 Isle of Anglesey 0018 53
16 % of people: 16 - 64 years (working age) 2019 W01000004 Isle of Anglesey 0018 52.9

Figure 13 — Age data with the added field for LSOA code

Minescan utilises the periodic table symbol for all metals mined = to make this easier to read for a layman | have changed these
to the actual metals. Data can be manipulated from within the QGIS software, the field calculator allows for a nested script to be
entered to change the periodic table symbols to the metals name.

~ v c r v n : ) ~ L
minesite_n minesite_a region ngr geology metals_sol ref_ grid_ref x_coord y_coord
Abbey Consols Florida Central Wales SN743661 L.Pal. Sed. Pb, Zn, Ag 1d,2f 274300 266100 274300.000000000000000 266100.0000000C
Aber Glashyn Snowdonia SH594462 L. Pal. Sed/lg Cu 259400 346200 259400.000000000000000 346200.0000000C
Aber Hirnant Arans & Berwyns 5H957324 L.Pal. Sed = 2a 295700 332400 295700.000000000000000 332400.0000000C
Aber Mine Snowdonia SH666728 L. Pal. Sed Fe 266600 372800 266600.000000000000000 372800.0000000C
Aber Rhuddant Central Wales SN767770 L. Pal. Sed = 2f 276700 277000 276700.000000000000000 277000.0000000C
Aberdaunant Central Wales SN906865 L. Pal. Sed Pb, Zn, Ag 1c,2e 290600 286500 290600.000000000000000 286500.0000000C
Aberduna NE Wales §J206618 Carb Lst Pb, Ag 1b 320600 361800 320600.000000000000000 361800.0000000C
Aberffrwdd Central Wales SN688788 L. Pal. Sed Pb, Cu 1d,2f 268800 278800 268800.000000000000000 278800.0000000C

1 Bhersele area llevell NF Walas SHOIRTAY Carhlst - 703R0N T7RINN. FAIANN NONNNONNONANNNN  T7RINN ANNANNNT

Figure 14 — Minescan raw data — Metals and period table symbols
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Figure 15 — Field calculator within QGIS software, used to rename chemical symbols to metal names

Thematic Maps

‘A thematic map is a map designed to show the spatial distribution of a single subject or variable—such as population density,
disease rates, climate, or economic activity—using visual technigues like colour, shading, or symbols to highlight patterns and
relationships across geographic space’[10]. To create a thematic map several layers must be integrated, allowing for the pulling
of data from separate areas to cover things such as mine locations, health rates, deprivation rates and working ages.

Joining and preparing data for thematic mapping

The separate datasets require a universal common denominator for them to be linked. In this instance, it requires the addition
of a .csv detailing all LSOA codes, along with the corresponding local authority they operate under. This process is completed by
first loading the shapefile detailing the boundaries of the LSOA’s. The local authority data is stored in as a .csv which is brought
in as a comma separated value layer. Data is then joined an the common field, in this instance it is joined on the LSOA21code
and lsoa2lcd fields.

aazica soazinm abet name 0421Name Engl SCA21Name Wels wiharity Distric 2 uthority District 2% iy Distict 23 i Ctiectid
fre— SwBenToOIZE  WORONTS  Pembrotmstin S Banivo e
H W00 Swanses 005G WSR000004WS..  Swansea 005G Swercea 005G Abertawe 005G WOEOO0011 Swansea Abertawe M
3 |WOWOTM  eleofGlamor.. | WSD0DOOMWS.. Veeof Glumor  Vfe of Glamer. | Bro Morgera. WOS0ODY  Valeof Glamar.. e Morganmag s
4 WOOTSS  Anondda Cyno.. WSIDOGMWS.. Rhcnikda Cync. RhoeddaCyno.. Rhoedda Cyna.. WOBGO1S  Rnondda Gy, Bhondda Gy 0
S |WOMDI36  AhonddaCyno. WSZOODCOIWS.. Wacedda Cyno.. | Rhoadda Cyno.. | Rhomdda Cyno.. WOSOOITS | Rhondda Cyec.. Rhondda Cyen. sanss
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Figure 16 —Join layer Figure 17 — Attribute table now containing all fields

Creating a thematic map for Respiratory health data

Once the above preparation is completed, allowing for a base map with geographical outlines for LSOA's which also allows for an
attribute with local authority data, the respiratory data can be added. This data is only available at local authority level as an
average, however; the .csv provided does give 10 years of averages. Data can either be prepared and filtered prior to the layer
being added by only leaving the chosen year, or a filter can be applied once the layer is included. As a filter gives the best option
and allows for changing this is the method shown below.
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Figure 18 —Respiratory data join. Figure 19 — Filter applied to Respiratory data layer

The layer is joined by the same method, this time matching the data on the Area field which matches with the local authority
district. A filter is then applied restricting the output to the chosen year of 2024. Once a filter is applied, the data can be
displayed. In this instance a graduated approach is mast applicable. It applies a scale to the data, allowing you to display
concentration by tone of colour.
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Figure 20 —graduated colour applied to data
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Figure 21 — Detailed choropleth map for respiratory death rate average per local authority in 2024




The same process is followed for creating a choropleth for hospital admissions — this time the process fails at the stage for adding
graduation to the map. Research identifies the cause as commas utilised as separators in the data. This means QGIS reads the data
as text, not numeric. This was rectified from within QGIS, opening the attribute table and utilising the field calculator function to
create a new field which contains the data without commas.
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Figure 23 —QGIS field calculator to create new field
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Figure 24 - Detailed choropleth map for respiratory hospital admission average per local a'uthority in 2024




Graduated thematic maps for percentage of population working

The same method as above is applied to produce 2 choropleth maps for population ages, one for working age (16-65), and another
for retirees (65+). These choropleth maps are a good example of how data can be misleading, both use graduation, but the key
identifies that the scale has changed, meaning the display is completely different.
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Figure 25 — percentage of people working Age graduated

Hevteo
+ [ Drivers
v (7 inetpub
ProcLogs
1 Program Files:
1 Program Files (x36)
1 Users
+ [ Windows
» @ GeoPackege
» # Spatislite
W Postgrescn
W sap HANA
7 STAC
JB S SOL Server
@ Oracle
B WS TS
& Cloud
B Scenes
¥ SensorThings
il vector Taes
v S XVZ Tiles.
@ wes
) WS/ OGC AP1 - Features
&0 AncGIS REST Servers
Layees 1
“AwTG-RA0
[ Health Maps Wales - 5 of people_65+ 31
= L walles lsoa 2021
v [ Jos-ns
v [ ns-es
v [l 1es-2s
o EES
vl

Figure 26 — percentage of people retired graduated




A choropleth was created with 2 variations of graduation, showing both the working age and WIMD health rating for the area. This did not
work well, the data was too granular, needing to be zoomed in to a much greater level, along with poor visibility, it was not appropriate for this
projected.

R Layer roperties - wiasi2019,hasth — Syrmokogy x

=X = et =]

B e ] | =
Lngere fomat |1 - %2 [Pecen s [2] ¥ T

| I

o (3|2
cnty ||| ||| osms | adncrs -
' win o @z
s
sl =
= = oo )

Figure 27 — Setting cross hatch for bivariate graduated map
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Figure 28 — Bivariate graduated choropleth
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Figure 29 - Bivariate graduated map showing hospital admission rates against WIMD Health rating

Graduated thematic map for WIMD health rating
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Figure 30 - WIMD —Health choropleth

Insertion of Mine location data

As covered in the data cleansing stage, the original Minescan data did feature some errors which were noted in the metadata
provided with the data. This data was removed from within the QGIS software. The metadata identified the location of the
errors and a manual search allowed for the identification of 8 mines which were then deleted from the attribute table by simply
removing the entire row for the unigue mine number. Once the data was added a buffer zone was applied to mine locations, an
initial size of 4km was chosen as a historically accurate average is stated as 3-5km as concluded by early UK National Travel
Surveys [11].




Figure 31 — Mine locations with a 4km buffer zone

Another method of detailing the mine density is via heatmap. A heatmap was created to check the difference between the 2
graphs. This is accessed via the processing toolbox as displayed below. As the heatmap overpowered the other elements, the

project continued with the point data.
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Figure 32 — Heatmap raster creator
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Figure 33 —Heat map created for mine location

Final Outputs

Figure 34 — Graduated Respiratory Death Rates with detailed mine locations




Figure 36 — WIMD - Health with overlaid mine locations




Figure 37 — Bivariate graduated WIMD Health ranking against respiratory hospital admission rates with mine locations added

Qutcome

Findings from thematic maps

Mine locations: Wales has a large number of mines spread across the entire country, while individual mines can and do occur
there are also large clusters of mines at the same locations.

Death and hospital admission rates follow a rough correlation — as would be expected from the data collections, with an
expectation of someone experiencing respiratory issues being seen several times by health professions before expiring.

The highest death rates are located in 2 clusters, one in the north and 1 in the south. Whilst the cluster in the north does match
with the highest mine density in the country - the south does not, although it is located at a cluster with lower mine density.

The highest hospital admission rates which are located in the south of the country, whilst in the same vicinity of a cluster of
mines, does not have the same mine density as in the north. This would support there being another reason for increased
hospital admission rates — calling for further investigation.




Histaorically mining communities are reported as areas of deprivation, however, this isn't suppaorted by the data. The WIMD
supports the south as being the most deprived which follows a cluster of mines, but mine density is significantly higher in the
north of the country which scores lower in the WIMD, meaning is does not track with mine location.

Analysis
Principles of thematic mapping and data visualisation

Clear Theme = A thematic map should have a singular, clear theme. This should be utilised to bring the intended data to the
forefront of what you intend to display to the audience.

Appropriate visuals = Themes should be chosen to accentuate a desired element, multiple colours, differing schemes with
shading and graduation of colours etc should not distort or confuse the audience, leaving them struggling to understand the
message.

Appropriate map selection — This project utilises choropleth maps, however, there are also dot density, proportional symbol,
heat, flow and graduated symbol maps. They each represent data in a different method. The map choice should support the
message you are delivering to the audience.

Layering — Thematic maps allow for multiple layers to be added allowing for differing datasets to be added to provide a focus for
the data you are presenting.

Challenges and limitations encountered

Challenges

Data integration: The Minescan dataset consisted solely of point features with coordinate geometry, and contained no LSOA or
MSOA identifiers. Because of this, it was not possible to perform a direct attribute join with administrative boundary layers.
Attempts to add joinable fields outside QGIS were unsuccessful, as the dataset lacked any inherent geographic codes that could
be matched to LSOA boundaries. Without a shared key field, QGIS correctly reported that there was “nothing to join on,”
meaning the Minescan points could only be spatially related to LSOAs through spatial operations (e.g., spatial join,
point-in-polygon), not attribute joins.

Data manipulation: A significant amount of time was spent attempting to edit attribute tables outside QGIS. Through this
process, | learned that the .dbf file is the attribute table for shapefiles, but modern versions of Excel can open .dbf files yet
cannot save them back in that format. LibreOffice previously supported .dbf editing, but current versions also fail to save reliably
due to DBF field-length and decimal-precision limitations. GeoPackage avoids these issues and allows attribute tables to be
exported to CSV for editing in Excel. However, once edited, the CSV must be re-imported into QGIS and requires a join field to
reconnect it to the spatial layer. Because the Minescan dataset does not contain LSOA or MSOA codes, no join field could be
created for this dataset, making attribute-based integration impossible.

Additional issues were encountered with data from separate sources using differing standards, such as comma separation in
some and not in others.

Data availability: A further challenge was the limited availability of data at LSOA resolution. While some datasets were available
at this level, key health indicators were only published at Local Authority scale. This restricts the granularity of analysis and
means that any health-related spatial patterns can only be interpreted at a broad administrative level, rather than at the
fine-grained neighbourhood scale that LSOAs provide.

Limitations

Data Quality: The Minescan dataset includes a field indicating the type of metal extracted at each site. However, this field is
incomplete: many entries are blank, and the dataset does not distinguish between metalliferous and non-metalliferous mines.
Wales has a history of coal and slate extraction, neither of which appear in the dataset. The absence of this information restricts
the ability to analyse whether different mine types (e.g., metal vs coal vs slate) may have had differing long-term impacts on
environmental or respiratory health.

Interaction: QGIS allows for production of static spatial maps, showing mine locations, buffer zones, or LSOA boundaries. These
maps provide a clear visual overview and allow users to investigate individual features, but the interaction is limited to that
point.

Other tools such as Power Bl offer a more interactive prospect. Users can filter and explore relationships between variables. This
interaction can reveal patterns that are not visible in static GIS images.




Conclusion

Analysis of the geodemographic data produced through GIS allows far several factors to be considered quickly and accurately —
it also highlights the shortfalls of data collected, opening up further questions and avenues for further research.

The thematic maps revealed that WIMD does not follow mine locations. This can be explained by either mining positions
becoming sparser, but also more qualified and so well paid, or that after the closing of many mines in the last century, the
communities have now managed to bounce back and become prosperous.

Mine density does not necessarily correlate with increased hospital admission rate or death rates. There is not enough
information available at this stage to rule this out or prove that there is no connection. Several areas remain which will need to
be explored before this can be confirmed:

Mine size — The data provided the location of mines, it does not include anything about the size of the workings. Large mines can
have 2000+ workers but still show as a single data point, whilst a group of small drift mines might have 6-10 workers each but
show as several data points.

Mine type / target — different mines will target different minerals and/or metals. The north of Wales has a higher proportion of
open or surface mines, with the associated lower risk (for respiratory conditions)

Time — Many mines closed in the 70’s. Epidemiological studies suggest miners at this time had an average lifespan of 50-60.
Someone of working age at this point in time would now be 65+, meaning they potentially would have already passed. All death
rates and admission rates are limited to 2024 and so likely wouldn’t include these workers.

Suggestions for further analysis

Further investigation could be completed by way of obtaining more granular data for the datasets utilised, along with adding
additional datasets. Currently the datasets provided are kept at MSOA level for public access due to the sensitivity of the
information they contain. This data is likely able to be broken down into LSOA level available for qualified individuals. This would
allow for much further analysis. In addition to this, were specific conditions to be flagged for specific metalliferous
pollutants/contaminants then this could be cross referenced with the mine type to target specific areas to see if they have
corresponding increases in the specific health conditions, allowing for an argument to be made towards correlation and
causation.

Data utilised is averaged and has some large assumptions included with its usage. The age series is an average, it only has 3
groupings which are roughly, pre working age, working age and retirees — however, there will be outliers with this data. Some
will have worked earlier than 16, some will have continued working past retirement age whilst others will have retired early. The
dataset is from the 2021 census, whilst the target groupings will have been working in the mining industry approximately 40-60
years prior to this census.

Mine data is location only, further data and analysis including the size of the workings, with the number of employees could
potentially change the outlook of the choropleths provided.
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