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1. [bookmark: _Toc229253132]Abstract

This study investigates the spatial relationships between historic coal mining activity, socio‑economic deprivation, and respiratory health outcomes across Wales using Geographic Information Systems (GIS). A combination of spatial and attribute datasets, sourced from Welsh Government and UK platforms, was integrated at Lower Super Output Area (LSOA) and County scales. Data was cleaned, standardised, and transformed to ensure compatibility and reliability prior to analysis, with thematic mapping the primary method for visualising patterns and trends.

A series of thematic maps and spatial queries were produced to explore income, employment, and health deprivation alongside population age structure, air quality, and coalmine locations. The results indicate that former coal mining areas, particularly in Northeast and South Wales, are associated with higher levels of deprivation and poorer respiratory health outcomes compared to other regions. While improvements in air quality and respiratory health were observed between 2015 and 2024, higher baseline rates in historic mining areas suggest that the impacts of industrial legacy persist. Demographic patterns further highlight differences in population structure near former coalfields, indicating the need for cautious interpretation and further investigation.

The study demonstrates the effectiveness of GIS and thematic mapping in communicating complex geodemographic and health relationships, while acknowledging limitations related to data. Recommendations for further analysis include proximity‑based health assessments, extended temporal analysis, incorporation of additional environmental variables, and the development of interactive GIS outputs. Overall, the project illustrates the value of GIS as a decision‑support tool for understanding and addressing spatial health inequalities linked to industrial legacy.

2. [bookmark: _Toc229253133]Introduction

Geographic Information Systems (GIS) provide a robust framework for analysing geodemographic and health data, enabling the identification of spatial patterns, relationships, and potential hotspot areas. This project uses GIS software to investigate spatial associations between historic mining activity in Wales and respiratory health outcomes.

The study focuses on Wales, using national datasets and consistent administrative boundaries to ensure reliable spatial analysis. Lower Super Output Areas (LSOAs) are employed as the primary spatial unit, offering sufficient geographic detail for analysing deprivation and health patterns while remaining comparable across datasets.

The main objective of the project is to explore deprivation alongside the location of coalmines and any potential relationship with respiratory‑related hospital admissions and mortality. The analysis combines deprivation indicators, demographic characteristics, and the spatial distribution of historic mines to examine whether areas of higher deprivation and mining hotspots correspond with poorer respiratory health outcomes. The scope of the study is influenced by data access constraints, including restrictions on granular health data, incomplete historic mine records, and practical time limitations.
3. [bookmark: _Toc229253134]Methodology
3.1 [bookmark: _Toc229253135]Data definitions

A Geographic Information System (GIS) integrates spatial (location‑based) data with attribute data to analyse how social, environmental, and health patterns vary across space. Spatial data defines geographic location and relationships, while attribute data provide descriptive information such as socioeconomic, demographic, and health characteristics. When combined with contextual and temporal information, GIS enables effective spatial analysis, visualisation, and evidence‑based interpretation [1].

3.1.1 [bookmark: _Toc229253136]Data acquisition

The reliability of a GIS analysis is strongly dependent on data quality and source credibility. For this project, datasets were obtained from government and recognised open‑data platforms to ensure accuracy, consistency, and transparency. Metadata accompanying each dataset was used to assess data origins, collection methods, assumptions, and limitations.

Data acquisition was closely followed by data cleaning, transformation, and standardisation to ensure compatibility across datasets. Key quality considerations included completeness, timeliness, positional accuracy, attribute accuracy, and temporal relevance. Ensuring consistent formats and units was essential for integrating multiple datasets and minimising analytical error [2].

Ethical and legal considerations also informed data selection and handling. All data were managed in accordance with data protection regulations, including GDPR, with restricted access to sensitive health information shaping the scale of analysis. Ultimately, all datasets were selected based on fitness for purpose, ensuring they directly supported the analytical objectives of the GIS project. [2].
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[bookmark: _Ref229242918]Figure 1: Geospatial data quality indicators [2]
3.1.2 [bookmark: _Toc229253137]Data collection

This project utilised a combination of spatial (vector) and non‑spatial (attribute) datasets to analyse socio‑economic deprivation, historic mining activity, and respiratory health outcomes across Wales. 

Spatial Data

LSOA Boundaries (Wales) [3]

Polygon vector (shapefile) data defining Lower Super Output Areas across Wales. This dataset formed the core spatial framework of the project, providing a consistent geographic unit to which deprivation, demographic, and health data were joined for mapping and analysis (Figure 2 and Figure 3).

[image: ]
[bookmark: _Ref229223869]Figure 2: LSOA boundary data download [3]
[image: ]
[bookmark: _Ref229224086]Figure 3: LSOA Metadata [3]

Welsh Index of Multiple Deprivation (WIMD) 2019 [4]

Shapefile datasets representing employment, income, and health deprivation at LSOA level. These indicators were used to identify spatial patterns of socio‑economic vulnerability and to support comparative analysis with respiratory health outcomes (Figure 4 and Figure 5).


[image: ]
[bookmark: _Ref229240058]Figure 4: WIMD data source [4]
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[bookmark: _Ref229240095]Figure 5: WIMD Metadata [4]

Historic Mine Locations [5]

Shapefile data representing the recorded locations of historic mines across Wales. This dataset supported analysis of the spatial distribution of mining activity and its potential association with deprivation and respiratory health patterns (Figure 6).

[image: ]
[bookmark: _Ref229240257]Figure 6: Mine location data [5]

Attribute (Tabular) Data

Population Age Profiles (0–15, 16–64, 65+) [6]

LSOA‑level demographic data describing age structure, used to assess the potential influence of population composition on observed health outcomes (Figure 7 and Figure 8).


[image: ]
[bookmark: _Ref229240879]Figure 7: Population data - ages 0-15 [6]
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[bookmark: _Ref229240851]Figure 8: Metadata population [6]

Respiratory Disease Hospital Admissions and Mortality Rates [7]

County‑level data reporting respiratory‑related hospital admissions and deaths by gender, used as indicators of respiratory health outcomes, classified using ICD‑10 coding standards (Figure 9 and Figure 10).
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[bookmark: _Ref229241236]Figure 9: Respiratory disease data [7]
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[bookmark: _Ref229241326]Figure 10: Respiratory disease metadata [7]

Air Quality (PM2.5) [8]

Data measuring fine particulate matter concentrations, included as a contextual environmental indicator relevant to respiratory health (Figure 11).


[image: ]
[bookmark: _Ref229241743]Figure 11: DEFRA air quality data [8]



Assessed but Excluded Data

Several datasets were reviewed but excluded due to limitations in spatial resolution, data suppression, or relevance to the study objectives. These included alcohol‑related hospital admissions and mortality data, and address‑based datasets requiring geocoding with limited analytical value at the study scale.

Overall, the final dataset contained a combination of polygon and point vector layers with associated LSOA and county level attribute data, enabling relevant spatial analysis.

3.1.3 [bookmark: _Toc229253138]Data cleaning

Once data sources were collected, a systematic review of file contents was undertaken. This step was essential, as unresolved formatting or value issues are likely to cause problems during GIS implementation. Several data‑cleaning tasks were completed within .xlsx files prior to import, helping to optimise GIS performance and ensure compliance with principles of accuracy, relevance, and usability.

3.1.3.1 Population data cleanse

Population data was available at LSOA level; however, age group information was distributed across three separate Excel files (Figure 12). Importing these individually would have introduced unnecessary complexity and clutter into the GIS project. To address this, a single consolidated file was created containing all three age bands (0–15, 16–64, and 65+), limited to the year 2024 to provide a consistent basis for analysis (Figure 13).

Care was taken to ensure compatibility with the spatial boundary data. The Area field used in the population dataset was aligned exactly with the LSOA name field in the LSOA boundary layer, allowing for accurate joins within QGIS.

[image: ]
[bookmark: _Ref229226271]Figure 12: % LSOA population aged 65+
[image: ]
[bookmark: _Ref229226500]Figure 13: Combined population groups
3.1.3.2 Respiratory data cleanse

Respiratory hospital admission and mortality data was available only at County level and distributed across multiple files by year and category. To support effective analysis and reduce project complexity, these datasets were combined into a single file (Figure 14).

As part of this process, only the years 2015 and 2024 were retained to enable temporal comparison. County‑level admission and mortality rates were aligned by year and gender, and additional calculations were carried out to derive percentage change between the two years. Due to later challenges encountered within QGIS, all numeric fields were explicitly formatted as numbers during this stage to minimise import errors (Figure 15).

[image: ]
[bookmark: _Ref229227208]Figure 14: Death rates (persons) dataset
[image: ]
[bookmark: _Ref229227368]Figure 15: Single respiratory file
3.1.3.3 Air quality data cleanse

Air quality data (PM2.5) was available at County level, with separate files for each year and combined coverage for England and Wales. In line with the respiratory analysis, 2015 and 2024 were selected as years of interest. The 2015 dataset required additional correction, as county names were inconsistent and Local Authority codes were missing. English counties were also removed prior to import (Figure 16).

A manual lookup process was applied in Excel to align the 2015 data with the 2024 dataset using consistent Welsh county naming. These data were consolidated into a single file, and percentage change in PM2.5 concentrations between 2015 and 2024 was calculated to support later analysis (Figure 17).

[image: ]
[bookmark: _Ref229228472]Figure 16: Air quality raw data
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[bookmark: _Ref229228695]Figure 17: PM2.5 data 2015 and 2024

3.1.4 [bookmark: _Toc229253139]Data manipulation and transformation

Additional data manipulation and transformation were undertaken within QGIS.

3.1.4.1 Mining data: Identifying coal mines

The historic mine location dataset contained several anomalies, including incomplete records and limited classification of mine type. As distinguishing coal mines was essential to this study, a best‑estimate approach was adopted. The geology attribute was identified as the most appropriate field for differentiating mine types, and an SQL query was used to create a new classification field within the attribute table (Figure 18 and Figure 19).


[image: ]
[bookmark: _Ref229229857]Figure 18: SQL script to identify mine types
[image: ]
[bookmark: _Ref229230053]Figure 19: Adding calculated field to mine data

A sense check was performed by comparing the resulting coal mine distribution with known historic coalfield regions in Wales, notably the South Wales Valleys and North‑east Wales (Figure 20). While this approach does not provide definitive classification, it offers a reasonable and transparent approximation, which is acknowledged as a limitation in subsequent analysis. This manipulation was carried out in GIS due to constraints associated with directly editing the original shapefile.
[image: ]
[bookmark: _Ref229230273]Figure 20: Coal mine locations in Wales

3.1.4.2 Data format issues

During data import, particularly from CSV files, some numeric fields were incorrectly interpreted as strings. Considerable time was spent attempting to resolve this within QGIS by creating new fields and converting values using SQL expressions such as to_real. Ultimately, a more reliable solution was to correct data types at source by adjusting formats in Excel and saving the files as .xlsx prior to import.

3.2 [bookmark: _Toc229253140]Thematic maps

Thematic maps are maps designed to display the spatial distribution of a specific variable or theme, such as social, economic, or health characteristics, allowing geographic patterns and relationships to be explored visually rather than through numerical tables [1].

The use of thematic mapping enables powerful visualisation of complex datasets, allowing patterns and trends to be identified quickly when maps are designed appropriately. In this project, thematic maps were central to exploring spatial relationships between deprivation, historic mining activity, population characteristics, and respiratory health outcomes.
3.2.1 [bookmark: _Toc229253141]Joining and preparing data for thematic mapping

A critical step in preparing data for thematic mapping is ensuring that spatial and non‑spatial datasets can be integrated accurately. All datasets must share a consistent coordinate reference system, as differing global reference systems can introduce spatial misalignment due to variations in projection and earth curvature. To ensure spatial consistency, all layers in this project were standardised to EPSG:27700 (OSGB 1936 / British National Grid) (Figure 21).

[image: ]
[bookmark: _Ref229231598]Figure 21: Project Coordinate Reference System (CRS)
3.2.1.1 LSOA to population group join

Population data was joined to the LSOA boundary layer using a common identifier, linking the Area field in the population dataset to the lsoa21nm field in the spatial boundary data. This attribute join enabled population characteristics to be mapped accurately within each LSOA polygon (Figure 22).

[image: ]
[bookmark: _Ref229231864]Figure 22: LSOA boundary and population join
3.2.1.2 Creating a dissolved layer to enable County joins

As only LSOA boundaries were available initially, a dissolved layer was created using the Dissolve tool in QGIS to aggregate LSOAs into County‑level polygons (Figure 23). This derived County layer allowed joins to datasets available only at County scale, such as respiratory mortality and admission rates (Figure 24).
[image: ]
[bookmark: _Ref229232392]Figure 23: Creating a hidden layer containing Counties, derived from LSOA

[image: ]
[bookmark: _Ref229232516]Figure 24: Joining respiratory data to aggregated County data
3.2.2 [bookmark: _Toc229253142]Creation of thematic maps

A series of thematic maps were produced to support analysis across different datasets:

· LSOA Boundary Map: A simple reference map displaying LSOA boundaries across Wales (Figure 25).

[image: ]
[bookmark: _Ref229232673]Figure 25: LSOA boundaries
· Deprivation Decile Maps: Graduated choropleth maps using distinct colour ramps for employment, income, and health deprivation, with decile classifications highlighting deprivation hotspots where 1 represents the highest deprivation (Figure 26-28) .

[image: ]
[bookmark: _Ref229246073]Figure 26: Employment deprivation

[image: ]Figure 27: Health deprivation

[image: ]
Figure 28: Income deprivation

· Respiratory Illness Maps: County‑level graduated maps showing respiratory‑related death and admission rates, with county labels added for clarity (Figure 29).


[image: ]
[bookmark: _Ref229233140]Figure 29: Respiratory illness death rates 2024

· Population Age Structure Maps: Graduated symbology was applied using consistent classification across age groups to enable comparison (Figure 30).

[image: ]
[bookmark: _Ref229233290]Figure 30: % of population aged 0-15 years
3.2.3 [bookmark: _Toc229253143]Creating a thematic map for air quality

· Air Quality Maps: PM2.5 concentration change was visualised at County level using a darker colour scheme to emphasise poorer air quality (Figure 31).

[image: ]
[bookmark: _Ref229246304]Figure 31: Air quality by County
· Mine Location Overlay: Coal mine locations were added as point layers over thematic maps, with non‑coal mines filtered out to maintain focus on project objectives (Figure 32).

[image: ]
[bookmark: _Ref229233927]Figure 32: All mine locations
3.2.4 [bookmark: _Toc229253144]Final outputs

Using the Print Layout functionality in QGIS, a total of fourteen thematic maps were produced. Each layout included consistent titles, legends, symbology, and a fixed map scale to ensure visual comparability. Map themes were used to lock layer visibility and styling, ensuring consistency across outputs and producing clear, publication‑ready visuals for analysis and interpretation.
[image: ]
[bookmark: _Ref229234364]Figure 33: All mines aligned with LSOAs, with visible toolbar
Other final visualisations, as intended for end user, with consistent titles and legend.
[image: ]
Figure 34: Health deprivation and coal mines[image: ]
Figure 35: Employment deprivation and coal mines
[image: ]
Figure 36: Income deprivation and coal mines
[image: ]
Figure 37: Population aged 0-15 years by LSOA 2024
[image: ]
Figure 38: Population aged 16-64 years by LSOA 2024
[image: ]
Figure 39: Population aged 65+ years by LSOA 2024

[image: ]
Figure 40: Change in respiratory admission rates 2015 to 2024 (persons)
[image: ]
Figure 41: Respiratory admission rates 2024 (males)
[image: ]
Figure 42: Respiratory admission rates 2024 (females)
[image: ]
Figure 43: Change in respiratory death rates 2015 to 2024 (persons)
[image: ]
Figure 44: Respiratory death rates 2024 (males)
[image: ]
Figure 45: Respiratory death rates 2024 (females)
[image: ]
Figure 46: Air quality PM2.5 change 2015 to 2024
4. [bookmark: _Toc229253145]Outcomes
4.1 [bookmark: _Toc229253146]Findings from the thematic maps

Clear spatial patterns emerged from the analysis, some aligning with expectations and others challenging initial assumptions.

· Coal mine locations are concentrated in South Wales and north‑east Wales, consistent with known historic mining regions.
· Areas surrounding South Wales coalfields display higher levels of income, employment, and health deprivation, while deprivation patterns in the north‑east are less pronounced. This suggests a stronger legacy effect of mining in South Wales.
· LSOAs near historic coal mines are more heavily populated by working‑age residents and children, with proportionally fewer older adults. While this should not be assumed to reflect differences in health outcomes or life expectancy, it highlights an area requiring further demographic investigation.
· Respiratory‑related hospital admissions and mortality rates are generally higher in areas associated with historic coal mining. Although reductions between 2015 and 2024 are observed nationally, higher starting rates near coalfields suggest that the health impacts of mining continue to influence outcomes and health investment opportunities should be explored to improve population health.
· Air quality improvements were greater in South Wales than in the Northeast. When considered alongside deprivation and respiratory health patterns, this suggests that non‑air‑quality factors may contribute more strongly to ongoing health inequalities in former mining areas.
4.2 [bookmark: _Toc229253147]Spatial query insights

The application of spatial queries enhanced both analytical depth and interpretive clarity:

· Spatial integration: Attribute and spatial data was joined to LSOA and County boundaries, enabling consistent thematic mapping.
· Geographic filtering: Non‑Welsh data was excluded to maintain analytical focus.
· Thematic overlay: The combination of deprivation, demographic, health, air quality, and mining layers revealed spatial relationships and potential correlations.
· Clustering and scale analysis: Hotspots were more clearly identified when analysing patterns at both LSOA and County scales.
· Interpretation and communication: GIS visualisation proved effective in communicating complex spatial relationships in an accessible manner.
5. [bookmark: _Toc229253148]Analysis
5.1 [bookmark: _Toc229253149]Principles of thematic mapping and visualisation

Effective thematic mapping prioritises clarity, relevance, and consistency. The use of appropriate colour schemes, standardised symbology, and controlled layering enabled spatial differences to be highlighted without unnecessary visual clutter. The integration of multiple thematic layers allowed relationships between deprivation, health, and environmental factors to be interpreted more intuitively than would be possible using tabular data alone, supporting evidence‑based spatial reasoning.

5.2 [bookmark: _Toc229253150]Challenges and limitations
· Data and import issues: Percentage‑formatted fields were sometimes misinterpreted by GIS software, resulting in null values and requiring reformatting.
· Technical limitations: Problems with geocoding, layer alignment, and inconsistent data formats necessitated repeated troubleshooting.
· Integration constraints: Combining multi‑source datasets required extensive preprocessing and spatial filtering.
· Time constraints: Debugging and rebuilding limited opportunities for more advanced analysis.
· Data resolution: Some datasets lacked completeness or fine‑scale spatial detail.
· Output limitations: Static maps restrict interactivity. GIS software is difficult to master.
6. [bookmark: _Toc229253151]Conclusions

This project demonstrates the value of Geographic Information Systems (GIS) in exploring complex relationships between environmental, socioeconomic deprivation, and health outcomes. By integrating spatial, demographic, health, and historical mining datasets, the analysis revealed clear geographic patterns across Wales that would be difficult to identify using non‑spatial methods alone. In particular, the concentration of historic coal mining activity in South Wales and the Northeast was shown to coincide with areas of higher deprivation and poorer respiratory health outcomes, suggesting that the impacts of the coal mining industry continue to influence communities long after its decline.

Thematic mapping proved effective in communicating these patterns, allowing differences and hotspots to be identified at both LSOA and County scales. While improvements in respiratory health outcomes and air quality were observed over time, the persistence of higher rates in former mining areas highlights ongoing inequalities. At the same time, variations in population age structure and regional air quality trends indicate that these outcomes are likely to be shaped by a range of interacting social, environmental, and demographic factors, rather than mining legacy alone.

Several limitations shaped the scope of the analysis, including restricted access to granular health data, inconsistencies in data formats, and reliance on static visual outputs. These constraints provide clear opportunities for further research. Future analysis could incorporate population‑weighted health measures at more granular spatial scales, proximity‑based analysis linking mine locations to health outcomes with buffer zones, and extended time‑series data to assess long‑term trends. The inclusion of additional environmental indicators and the development of interactive GIS outputs would further enhance analytical depth and accessibility.

Overall, this study illustrates how GIS can support evidence‑based understanding of spatial health inequalities and provides a foundation for further investigation into the long‑term impacts of industrial legacy on public health.
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e There have been two ICD-10 coding changes for deaths covering the period published. The first change affects deaths registered from 1st January
2011 and the second affects deaths registered from 1st January 2014. Comparability ratios supplied by Public Health England (where available) have
been used to adjust the number of deaths registered prior to 2011 for the first change and prior to 2014 for the second change. Where comparability
ratios have been applied, the figures displayed are adjusted rates and unadjusted registered deaths (numerator). Please note, the following mortality
data is unadjusted due to the absence of available comparability ratios at the time of publication: Heart Failure, All Heart Disease, Pedestrian Injury,
Assault, Road Traffic Accidents, Avoidable Mortality. Please be aware of this when interpreting trends. These figures may be subject to revision if such
comparability ratios become available. Further information on the changes to code-of-death coding can be found here: www.ons.gov.uk/ons/guide-
method/user-guidance/health-and-life-events/Changes-to-cause-of-death-coding-in-England-and-Wales/index.html

Numerator
Annual District Deaths Extract (ADDE): Office for National Statistics (ONS), number of registered deaths.

Denominator

» Resident population, the denominators having been derived from mid-year estimates supplied by the Office for National Statistics (ONS).

¢ Please note that the latest Health Maps Wales publication uses the rebased ONS population estimates following the 2021 Census which has resulted
in changes to the population estimates for 2012 — 2021. Please see www.ons.gov.uk for further information.

Limits
95% upper and lower confidence limits are shown. These were calculated using the method proposed by Dobson in the 1991 paper "Confidence
Intervals for weighted sums of Poisson parameters" Statistics in Medicine 1991;10:457-462

Revisions Information

From 1 April 2019, health service provision for residents of Bridgend local authority moved from Abertawe Bro Morgannwg to Cwm Taf. For more
information see the joint statement from Cwm Taf and Abertawe Bro Morgannwg University Health Boards here www.cwmtafmorgannwg.wales/welsh-
government-announce-decision-on-bridgend-boundary-change. The health board names have changed with Cwm Taf University Health Board
becoming Cwm Taf Morgannwg University Health Board and Abertawe Bro Morgannwg University Health Board becoming Swansea Bay University
Health Board. The data published is based on the new Health Board boundaries.
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Indicator Date Area Value
% of people: 65+ years (retirement age) 2015 Isle of Anglesey 001A 215
% of people: 65+ years (retirement age) 2016 Isle of Anglesey 001A 21.6
M % of people: 65+ years (retirement age) 2017 Isle of Anglesey 001A 22.1
% of people: 65+ years (retirement age) 2018 Isle of Anglesey 001A 22.1
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J % of people: 65+ years (retirement age) 2019 Isle of Anglesey 001B 334
% of people: 65+ years (retirement age) 2020 Isle of Anglesey 001B 34.6
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; %% % of people: 65+ years (retirement age) 2017 Isle of Anglesey 005A 34.6
; % of people: 65+ years (retirement age) 2018 Isle of Anglesey 005A 34.9
; J % of people: 65+ years (retirement age) 2019 Isle of Anglesey 005A 34.6
; % of people: 65+ years (retirement age) 2020 Isle of Anglesey 005A 35.2
; :J % of people: 65+ years (retirement age) 2021 Isle of Anglesey 005A 36.8
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2024 Isle of Anglesey 001A 16.1 59.9 241
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2024 Isle of Anglesey 005A 12 51.1 37
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2024 Isle of Anglesey 003E 22.8 56.9 20.3
2024 Isle of Anglesey 004B 214 57.1 215
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Isle of Anglesey 170 129 207 162 151 105 1591 1266 1863 1303 -43 1410 1251
Gwynedd 134 136 185 171 105 112 1683 1364 1904 1439 -32 1529 1310
Conwy 139 127 175 148 114 111 1549 1287 1632 1404 -16 1498 1185
Denbighshire 182 124 223 139 148 113 1662 1561 1838 1606 -14 1531 1512
Flintshire 173 114 163 128 176 105 1659 1184 1744 1239 -41 1600 1130
Wrexham 215 121 228 133 205 113 1572 1499 1700 1603 -6 1480 1406
Ceredigion 123 101 138 105 110 98 1304 1446 1414 1575 1221 1330
Pembrokeshire 142 109 182 126 115 97 1525 1436 1686 1519 1403 1364
Carmarthenshire 150 111 166 134 141 94 1533 1553 1740 1690 1379 1429
Swansea 175 114 226 147 137 93 1592 1167 1783 1188 1466 1152
Neath Port Talbot 182 138 231 167 151 1726 1268 1921 1273 1574 1278
Bridgend 164 125 200 144 150 1766 1714 1823 1713 1732 1709
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Cardiff 199 143 220 172 186 1716 1513 1881 1512 1599 1515
Rhondda Cynon Taf 243 189 279 224 223 2311 1930 2484 2055 2178 1827
Caerphilly 197 145 251 157 167 2217 1903 2320 1782 2141 2027
Blaenau Gwent 172 178 200 196 166 1999 1758 2212 1780 1853 1731
Torfaen 155 125 173 144 143 2038 1576 2128 1467 1961 1680
Monmouthshire 127 87 153 93 110 1332 1145 1423 1172 1275 1128
Newport 193 118 241 161 2025 1628 2062 1567 1996 1696
Powys 132 109 159 117 1292 891 1454 950 1157 836
Merthyr Tydfil 232 188 284 203 2487 2197 2793 2317 2242 2099
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Italic 16000017

population-weighted annual mean PM2.5 concentration for 2024 (ugm-3)

The total PM2.5 concentration should be used for health burden calculations

LAcode PM2.52024 ( PM2.5 2024 ( PM2.5 2024 ( Local Authority Blaenau Gwe 391 8.8294
E06000001 5.4662 0.372 5.0942 Hartlepool Bridgend 392 7.9057
E06000002 5.948 0.3735 5.5745 Middlesbrough Caerphilly 393 9.507
E06000003 5.3413 0.3743 4.967 Redcar and Cleveland Cardiff 394 10.1691
E06000004 5.7611 0.3717 5.3894 Stockton-on-Tees Carmarthens 395 7.6751
E06000005 5.4816 0.3634 5.1182 Darlington Ceredigion 396 6.9991
E06000006 6.4862 0.5063 5.9799 Halton Conwy 397 7.0834
E06000007 6.5712 0.4985 6.0727 Warrington Denbighshire 398 7.6861
E06000008 6.3162 0.4533 5.8629 Blackburnwith Darwen Flintshire 399 8.1043
E06000009 5.3968 0.4467 4.9501 Blackpool Gwynedd 400 6.9915
E06000010 7.4433 0.5009 6.9424 Kingston upon Hull, City of Isle of Angles 401 6.3587
E06000011 6.4329 0.4738 5.9591 East Riding of Yorkshire Merthyr Tydfi 402 9.0373
E06000012 7.3185 0.5366 6.7819 North East Lincolnshire Monmouthsh 403 8.2304
E06000013 7.2299 0.5414 6.6885 North Lincolnshire Neath Port Té 404 8.4088
E06000014 5.9617 0.4181 5.5437 York Newport 405 9.8562
E06000015 7.4111 0.4816 6.9295 Derby Pembrokeshi 406 7.0728
E06000016 7.9159 0.4841 7.4318 Leicester Powys 407 6.9202
E06000017 6.6451 0.4969 6.1482 Rutland Rhondda, Cy 408 9.2275
E06000018 7.6877 0.4814 7.2063 Nottingham Swansea 409 8.2898
E06000019 5.3777 0.4781 4.8996 Herefordshire, County of Torfaen 410 8.9776
E06000020 6.2017 0.5047 5.6971 Telford and Wrekin The Vale of Gl 411 8.2891
E06000021 7.1419 0.4953 6.6466 Stoke-on-Trent Wrexham 412 8.1003
E06000022 6.0918 0.4776 5.6142 Bath and North East Somerset

E06000023 6.6062 0.4792 6.127 Bristol, City of

E06000024 5.5421 0.4799 5.0621 North Somerset

E06000025 6.5979 0.4794 6.1185 South Gloucestershire

E06000026 5.5176 0.913 4.6047 Plymouth

E06000027 5.3407 0.7515 4.5892 Torbay

E06000030 6.7075 0.4856 6.222 Swindon

E06000031 7.3519 0.4957 6.8562 Peterborough

E06000032 7.5698 0.5423 7.0275 Luton

E06000033 7.3395 0.5378 6.8017 Southend-on-Sea
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LAcode v | Local Authority v | PM2.52015 (total) v | PM2.5 2024 (total) % difference 2015 to 2024

W06000001 Isle of Anglesey 6.36 -0.34
W06000002 Gwynedd 6.99 -0.39
W06000003 Conwy 7.08 -0.33
W06000004 Denbighshire 7.69 -0.36
W06000005 Flintshire 8.10 -0.32
W06000006 Wrexham 8.10 -0.32
W06000008 Ceredigion 7.00 -0.43
W06000009 Pembrokeshire 7.07 -0.44
W06000010 Carmarthenshire 7.68 -0.45
W06000011 Swansea 8.29 -0.42
W06000012 Neath Port Talbot 8.41 -0.42
W06000013 Bridgend 7.91 -0.38
W06000014 Vale of Glamorgan 8.29 -0.38
W06000015 Cardiff 10.17 -0.42
W06000016 Rhondda Cynon Taf 9.23 -0.44
W06000018 Caerphilly 9.51 -0.42
W06000019 Blaenau Gwent 8.83 -0.42
W06000020 Torfaen 8.98 -0.37
W06000021 Monmouthshire 8.23 -0.35
W06000022 Newport 9.86 -0.39
W06000023 Powys 6.92 -0.35
W06000024 Merthyr Tydfil 9.04 -0.44
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