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The subject of the research is an analysis of the soil samples collected from a post- 3.0.1 Surfer 17.0 (Visual Assessment) 3.0.4 Microsoft Excel Analysis (Statistical ToolPak) Scientific research usually produces raw numbers which represent no

mining site located in Varteg Hill, Blaenavon (South Wales). Due to the increased tree The two example contour maps show the spread of Manganese (Mn) (Fig. 2) and Cadmium (Cd) (Fig. 3) contamination in the UWTSD plot. The Excel software allows for both visual and statistical testing of the quantitative data value on their own and can be challenging to analyse.

mortality occurring in the reclaimed site, ten soil samples were collected from the The visual analysis shows that contamination hotspots occur in the middle and upper sections (the highest tree mortality was also observed collected during the scientific research (e.g. soil sampling and its inorganics content Software packages like Microsoft Excel, including various GIS packages, are

UWTSD research plot in 2019 to measure the concentration of 15 heavy metal in soil. g\ mtld-upper zcz:gs)z. F;)r e;?mplz, tChd is fcl)qugd ;cco be \f/tery tOX||cI to plja?ts ) (Zéra:‘wat and Izlal, Zti)ll). e " " Levc;ls). Figure 8 Clulster coOIIumn chhal:t is comparlmg twc)) exr;creme sTmpIe data—setsf(S:— excellent support which not only helps to visualize various datasets but

: : . . . . ontour maps (Fig.2, 3) obtaine rough Surfer software allowed for indicating spread patterns of potentially toxic elements in soil (e.g., ighest tree mortality and S10-highest survival rates). The visual assessment of the sl amlbile ve- g e, T-cesih snalss,

T.helialm was tc()j Iocati t_OXIC hcl)tspots b}/] c;)mplarm'g high ’lc.ree mortality and high Cd, As) and help to locate areas of several condensed heavy metal loadings where synergistic reactions between elements are more graph reveals some irregularities in individual samples regarding the toxic contents. .

vitality areas and test their correlation with the plant's mortality. frequent (Desai, 2013). The suspected differences in contaminant loadings in S3 (compared to S10) were The GIS software, {35 well a§ the Excel‘package has IargeIY contributed tp
. : . statistically analysed and resulted ‘not significant’ (Varetg Hill Dissertation 2020). the presented soil sampling analysis. Some key findings and their

Once the samples were professionally analysed by NRW Lab (Swansea), results were Figure2 Manganese (Mn) Contour Map (Surfer) (UWTSD Plot). Figure 3 Cadmium (Cd) Contour Map (Surfer) (UWTSD Plot). significance were determined, and several hypotheses were tested and

tabulated in Microsoft Excel and statistically tested, including graphical presentation. Distribution of Manganese (Mn) (mg/kg) (UWTSD Plot) i ke Tl s NATIO P428 Figure 8 Comparison of S3 (Highest Mortality) and S10 (Highest Vitality) Samples. proved/disproved thanks to the statistics.
. stn on of Cadmium m 0 . . .
Also, GIS sgftwarg packages like Surfer 17..0 and I.\/Iapl-nfo 16.0 were used to present . HM < | an Heavy Metal Concentrations (Proportions of 3 to $10) (UWTSD, 2019 Status| Also, it was concluded that MaplInfo heatmaps are very useful in assessing
the sampling point and the spread of inorganics visually as well as for further (mg/ke) R of larger, more complex dataset (due to their precision). Therefore, they
investigation and comparison purposes. s 05780 ous Al S 16250 are highly recommended for more serious, advanced studies (e.g. MSc or
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map layer for all Maplnfo data analysis (UWTSD research site 2019). i ' . Zn 80.6 | 84.3
. Figure 9 shows a correlation coefficient tested between As concentrations in the
(Cradle for Nature Project) (OS Vector Map, Map Info Pro 16.0 Maps). e P - p _ y _ _ _ , including Trend line and R? value. The graph revealed a negative correlation (with
Maplnfo, apart of being used for assigning geo-referenced points to map locations, it can be used for analysing of more-complex data set. : . ] )
, , , _ , , ) decreasing As concentrations, the tree survival rate increases). The ToolPak from
LEGEND | F T Figure 4 shows results obtained through data querying (SQL Select) function which shows the As hotspots (As>10 mg/kg) located in the mid- : : L . . .
i ) 1 I 11 0 A 0 A1 _ , _ L _ _ _ _ Microsoft has helped to determine one of the key findings showing that As is affecting

Varteg Hilll Blaenavon sections (S3, S4) (In line with other research findings); As can be detrimental to trees in concentrations above 10mg/kg(Desai, 2013). . 5 .

8 R ) , , , _ _ _ , the planted trees and it can have moderate (R*>0.4) (Martin and Bateson 1993)

Lo 99 EEEEEEE Figure 5 shows data being analysed with Thematic mapping (Bar chart) options. The result suggests that there are high concentrations of Impactontvitality

Sample Points (UWTSD Research) toxic elements accumulating within S5 (i.e. Lithium, Copper and Chromium) which according to literature favours the occurrence of '

s1-.s1o,¢1-c2 1T synergies between metals further damaging trees (Medda and Mondal, 2017). The graphical visualisation of data offered by thematic Figure 9 Correlation of As (S1-S10) and Tree Survival Rates at UWTSD Site (2019).

| mapping was beneficial when analysing spatial distributions of multiple heavy metal loadings in contaminated soil.
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Statistical ToolPak are handy when analysing various datasets (even the smallest ones) Medda, S. and Mondal, N. K. (2017) ‘Chromium toxicity and ultrastructural

Next, a GIS software Surfer 17.0 (Golden Software) was used to visually present the which are very common for BSc research. In presented example, scatter graphs proved deformation of Cicer arietinum with special reference of root elongation and

obtained results in the form of contour maps (Fig. 2, 3). Additionally, a visual to be very successful in finding the most toxic elements present in the UWTSD testing coleoptile growth’, Annals of Agrarian Science. Elsevier Ltd, 15(3), pp. 396—

assessment of spread patterns was also undertaken in order to pinpoint areas of 3.0.3 Maplinfo Pro 16.0 (Heat Maps) plot. 401. doi: 10.1016/j.aasci.2017.05.022.

multiple heavy metal concentrations, causing a toxic effect on plants. Saraswat, S. and Rai, J. P. N. (2011) ‘Prospective application of leucaena

Figure 6 Heatmap Showing Highest As Loadings in S3, S4 (Middle). Figure 7 Heatmap Showing Cd Spread Across The UWTSD Perimeter. leucocephala for phytoextraction of Cd and Zn and nitrogen fixation in metal

. LEGEND LEGEND 1 1 H . 1y . . . _
Then, Maplnfo Pro 16.0 (also GIS) software package was utilised to perform a more s s Figures 6, 7 show As and Cd spread in UWTSD plot presented in the form of Heatmaps polluted sails’, International Journal of Phytoremediation, 13(3), pp. 271-288.
in-depth analysis of the spread patterns (including a visual presentation) in B R g UWTSD Samies $1.510 Maplnfo offers Grid Map function which allows for importing larger and more complex doi: 10.1080/15226514.2010.483259.

P _ q y i within th P P _ & _ q P | th _ O Mostrma.top 468000 Topor 95 data sets. The highlighted As hotspots are located in the middle of the plot (in line
contafnlna.te S?' within the UWTS[_) perimeter. Dat.a querying and several thematic T R i with the other research finding), which confirms the correlation between As and
mapping (including heatmaps) were implemented (Fig. 4,5, 6,7). "SI P increased mortality of trees. Moreover, the Cd concentrations are shown to be
= spreading across the site perimeter, with highest concentrations in mid and upper

Lastly, data were analysed with the use of descriptive and mathematical statistics o sections (also in line with the research findings).

provided by Microsoft Excel (ToolPak) package. The correlation coefficient was . Both colour-codded GIS systems (Surfer and Maplnfo) are widely applied by various Fu rther |nf0rmat|0n

tested. and results were then : researchers to graphically present and analyse data (Dundas Data Visualisation, 2018).

, graphed using cluster column charts and scatter graphs e e s [ B i O] [t it [ ) o _

(including trend lines and R? values) (Fig. 8, 9). enicomparingiCe contourmapiiSUnter, Fig-3)wi eat map (Maplnfo, Fig. 7), i All data analysis including graphs, charts, maps
can be inferred that Heatmapping offers much smoother and more precise d f I tatisti | testi t C| . th
visualisation of spatially changing metal loadings compared to Surfer contours. an ull Statistical testing presented In €

Additionally, the obtained results were compared with initial research findings as well Therefore Mapinfo can be an excellent alternative to Surfer software, especially when research report are available upon request.

as with other academic literature. Both GIS software packages were commented on working with larger, more complex data sets.

regarding their usability and application. |
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