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A b s t r a c t

Przeprowadzone badania dotyczyły problemu generowania rozkładów przestrzennych zanie-
czyszczeń metalami ciężkimi do opracowań małoobszarowych. Wybrano dwa obszary badań usy-
tuowane w okolicy terenów przemysłowych – Huty Cynku “Miasteczko Śląskie” i Huty Stali 
“Częstochowa”. Zaplanowano sieć punktów pomiarowych, na podstawie której pobrano dwie prób-
ki gleb z wierzchniej warstwy. Wyznaczono zawartość trzech metali ciężkich: Zn, Pb, Ba. Wybra-
no sześć metod interpolacji: IDW, RBF, GPI, kriging zwyczajny, kriging zwykły i kriging uniwer-
salny. Przyjęto dwa główne kryteria oceny – dokładności lokalizacji oraz jakości wizualnej.  
W przypadku dokładności nie zauważono znaczących różnić między metodami.  Lepszą jakość 
wizualną uzyskano natomiast za pomocą  metody IDW oraz RBF. 

Introduction

The problem of soil pollution is an important issue mainly related to 
the growing industry, urbanization, agriculture and mining. The emission 
of pollutants, including heavy metals occurs over a wide range of processes, 
for example incineration, mining, processing, transport or storage. Due to 
high solubility of heavy metal compounds (e.g. Pb, Zn) they may pose  
a threat not only to the topsoil but also to the surface and groundwater 
(Järup 2003, rozpondek et al. 2016, Sollitto et al. 2010). Heavy metals 
are not biodegradable, when incorporated into the soil they remain there 
permanently. The effects of this phenomenon pose a significant threat to 
the environment and humans (ociepa-kubicka and ociepa 2012, Singh 
et al. 2011). 

The pollution of soils is characterized by a high degree of spatial vari-
ation due to a combination of physical, chemical, biological processes, 
which impacts the soil with different intensity and at different scales 
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(goovaertS 1993, Reza et al. 2010). Preparing spatial distribution of pol-
lution is the basis for defining, monitoring and controlling environmental 
pollution. In particular, an important issue is the accuracy of the created 
pollution maps. Unfortunately, in many studies related to the environ-
ment, it is completely ignored (Xie et al. 2011).

Geostatistics is a set of methods of estimation, which uses a sophisti-
cated set of statistical tools enabling the spatial analysis and interpola-
tion. In addition to providing spatial distribution, geostatistic allows the 
assessment of the accuracy of the created models (creSSie 2015, zawadzki 
2011). The most commonly used techniques of interpolation are: IDW – 
Inverse Distance Weighted and a set of kriging methods. However, no 
superiority of one method over the other had been stated. The research 
conducted in 2005 on the content of arsenic in groundwater in Texas 
showed that the method of the weighted inverse distance achieved greater 
accuracy than the kriging method (gonga et al. 2014). The thesis of the 
superiority of IDW was confirmed by determining the content of methane 
(zhou and Michalak 2009). However, in the studies on radioactive con-
tamination, kriging proved to be more accurate (Mabit and bernard 
2007). Similar results were obtained in studies of spatial distribution of 
mercury (hu et al. 2005). The discrepancy in the test results can point to 
the fact that the result of the estimation depends on the diversity of the 
studied phenomenon, its layout and the specific area of occurrence (acoSta 
et al. 2011). This leads to difficulty in obtaining an adequately accurate 
model. In addition, it is worth mentioning that the geostatistical methods 
usually require the input data to meet certain conditions (e.g. a normal 
distribution, a dense measurement network, independence of observa-
tion). Unfortunately, such conditions hardly exist in issues relating to 
environmental pollution (kiShné et al. 2003, rozpondek and wanciSie-
wicz 2016, Xie et al. 2011).

The aim of the study was to assess and identify the most accurate 
interpolation methods of spatial distribution in contaminated small sur-
face areas. For purpose of this studies, three heavy metals were chosen 
(zinc, lead and barium). The selection was based on the laboratory results – 
high values of Zn, Pb and Ba occurs in both studied areas. Six available 
methods were selected for accuracy analysis in ArcGIS: Inverse Distance 
Weighted, Radial Basis Function, Global Polynomial Interpolation (GPI), 
Ordinary Kriging, Simple Kriging and Universal Kriging. In a previously 
conducted study, due to the much simpler application, interpolation was 
used with a method of Inverse Distance Weighted (rozpondek et al. 2016, 
rozpondek and wanciSiewicz 2016).
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Materials and Methods

The study selected two small areas located near an industrial infra-
structure. One of them is located in the vicinity of the “Miasteczko Śląskie” 
Zinc Smelter and the other in the area of the “Częstochowa” Steel Mill. 
The main slection criterias for the areas of research were as follow: the 
available information about the area, the state of vegetation, air images 
and the surrounding forms of land use.

The “Miasteczko Śląskie” Zinc Smelter is a facility working since the 
early 70s of the XX century. The plant produces zinc, lead, crude and refi-
ned and sulfuric acid. As a result of many years of emissions into the atmo-
sphere, the areas around the plant were heavily contaminated with heavy 
metals (Pb, Zn, Cd) and gases (SO2, CO). As a result of the effect of metal-
-bearing dust in the closest vicinity of the plant, big surface areas have 
been created which are totally or largely devoid of vegetation (kacprzak 
2007). On the selected part located in the neighbourhood of the Zinc Smel-
ter, a network of 29 measuring points was planned (Figure 1), with par- 
ticular emphasis on the area with the least amount of vegetation.  

  Fig. 1. Arrangement of measurement points for an area in the vicinity of the „Miasteczko Ślą-
skie” Zinc Smelter” (rozpondek et al. 2016)
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The measurement network has the form of a grid of different edge lengths – 
for the central region it is 175 meters, and 350 meters for the external 
region. In March 2016, two samples of soil were taken from the each point 
of top layer of soil 0–20cm, respectively (rozpondek et al. 2016, 2017).

The “Częstochowa” Steel Mill is the largest source of dust in the area  
of Czestochowa. It produces more than 65% of heavy plates produced in 
Poland. As a result of pollution emission into the atmosphere, on the surroun-
ding area there are high concentrations of certain heavy metals. On the selec-
ted area, located in the neighbourhood of the Smelter, a network of 25 
measuring points was planned (Figure 2). The measurement network has the 
form of a grid with the edge length of 140 meters. In June 2016, at each of the 
points two samples of soil were collected from the top layer of soil 0–20 cm.

The collected soil samples were pre-dried at room temperature and 
sieved through a sieve with a mesh diameter of 2 mm. Then it was dried at 
a temperature of 105°C to solid mass and then triturated in a mortar. A six 
samples were prepared for analysis from each point. Subsequently, for the 
purpose of the designation of heavy metals, the extraction of metals with 

Fig. 2. Distribution of measuring points for an area in the vicinity of the “Częstochowa” 
Steel Mill
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aqua regia was made (a mixture of hydrochloric and nitric acid in a volume 
ratio of 3:1). Mineralization was carried out at 180°C for 30 minutes, using 
a high-pressure microwave mineralizer of the German company called 
Berghof (Jakość gleby… PN-ISO 11466:2002). The content of heavy metals 
was determined on an ICP-OES Thermo IRIS plasma spectrometer. The 
average results, as well as the standard deviation are presented in Table 1 
(rozpondek and wanciSiewicz 2016, rozpondek et al. 2017). 

Table 1 
The content of Zn, Pb, and Ba in soils around the “Miasteczko Śląskie” Zinc Smelter and the 

“Częstochowa” Steel Mill

Zinc Smelter „Miasteczko Śląskie” Steel Mill „Częstochowa”

Point 
number

total content of heavy metals 
 [mg kg-1] point 

number

total content of heavy metals  
[mg kg-1]

parameter Ba Pb Zn parameter Ba Pb Zn

1.1
mean 20.8 353.9 582.6

1.1
mean 92.5 81.9 223.9

SD 2.33 11.67 11.25 SD 2.04 1.39 1.24

2.1
mean 254.9 1121.4 415.1

2.1
mean 134.0 171.7 382.6

SD 13.82 15.34 15.91 SD 3.45 5.99 13.66

3.1
mean 19.0 26.3 125.0

3.1
mean 215.0 256.1 844.2

SD 1.12 3.51 6.92 SD 12.12 6.99 28.65

4.1
mean 58.7 89.1 155.0

4.1
mean 101.9 169.7 336.6

SD 4.87 4.24 8.32 SD 2.54 3.54 3.86

5.1
mean 65.5 360.2 721.3

5.1
mean 51.4 36.9 103.0

SD 1.66 14.90 22.66 SD 1.76 2.69 3.99

6.1
mean 132.5 600.7 315.7

6.1
mean 50.8 22.2 32.8

SD 8.56 13.05 12.00 SD 2.00 3.09 2.04

7.1
mean 173.0 509.8 218.2

7.1
mean 52.4 32.6 73.4

SD 6.74 17.75 10.82 SD 0.86 1.00 1.63

8.1
mean 21.2 29.4 153.4

8.1
mean 48.1 35.5 84.7

SD 1.58 2.14 7.71 SD 4.09 2.18 3.44

9.1
mean 18.3 31.8 64.1

9.1
mean 132.3 258.0 533.1

SD 1.54 2.66 2.92 SD 8.68 4.60 24.90

10.1
mean 62.3 211.5 145.9

10.1
mean 46.3 33.5 70.0

SD 8.09 22.96 18.64 SD 3.66 4.40 5.34

11.1
mean 13.9 21.9 45.1

11.1
mean 163.5 128.2 441.2

SD 4.76 3.69 2.66 SD 10.60 8.55 18.18

12.1
mean 106.1 252.7 217.3

12.1
mean 460.5 277.7 776.9

SD 15.88 31.80 30.72 SD 23.41 17.92 22.99

13.1
mean 752.0 1467.5 815.7

13.1
mean 97.8 89.8 290.9

SD 26.52 44.67 19.73 SD 8.92 11.18 19.97
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After preparation of the descriptive statistics, on the basis of the obta-
ined results, spatial distributions were carried out along with the assess-
ment of the accuracy of the selected interpolation methods. For this pur-
pose, an ArcGIS software was used.

Spatial distributions have been validated – using the parameters  
of the semivariogram, one of the values was excluded from the interpolation 
and its value was determined based on the remaining (reza et al. 2010, 
http://desktop.arcgis.com). Due to the assessment of the models, the main 

14.1
mean 224.4 435.7 273.6

14.1
mean 34.1 18.5 38.2

SD 10.78 9.38 10.66 SD 2.08 1.66 2.55

15.1
mean 521.1 1710.8 586.1

15.1
mean 46.0 92.5 116.0

SD 31.20 127.20 44.60 SD 4.46 10.03 8.25

16.1
mean 50.0 259.7 113.8

16.1
mean 66.3 128.1 251.1

SD 4.29 6.75 5.64 SD 4.80 6.21 20.23

17.1
mean 81.3 175.0 90.8

17.1
mean 22.4 16.8 34.8

SD 3.11 4.80 5.90 SD 1.85 1.55 4.01

18.1
mean 110.5 258.4 216.1

18.1
mean 74.9 92.9 431.1

SD 8.98 14.13 10.24 SD 5.37 7.11 20.46

19.1
mean 803.7 1893,0 1376,7

19,1
mean 33,4 33,3 87,4

SD 65.60 128.20 72.20 SD 2.06 2.76 4.40

20.1
mean 84.4 120.1 461.2

20.1
mean 16.9 16.4 23.3

SD 4.19 7.56 12.96 SD 1.83 2.58 2.72

21.1
mean 86.8 158.6 223.2

21.1
mean 24.6 15.9 38.6

SD 4.50 7.80 11.37 SD 3.19 2.18 4.77

22.1
mean 61.7 88.1 252.0

22.1
mean 40.1 27.1 68.2

SD 2.47 6.05 10.51 SD 3.66 2.89 3.62

23.1
mean 680.3 1232.8 449.3

23.1
mean 45.9 38.4 83.7

SD 16.21 29.76 21.74 SD 2.35 4.81 5.15

24.1
mean 115.8 229.3 238.9

24.1
mean 25.8 19.0 66.9

SD 7.18 14.39 8.63 SD 4.95 2.10 2.70

25.1
mean 36.0 88.4 35.9

25.1
mean 17.5 11.9 25.1

SmD 2.60 2.07 3.76 SD 2.18 2.18 1.75

26.1
mean 38.0 49.9 39.7 – – – – –

SD 4.22 6.52 3.50 – – – – –

27.1
mean 298.1 439.6 733.8 – – – – –

SD 10.68 17.95 18.36 – – – – –

28.1
mean 68.6 91.8 193.2 – – – – –

SD 7.37 10.54 14.92 – – – – –

29.1
mean 404.8 833.5 361.3 – – – – –

SD 17.98 34.24 20.49 – – – – –
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indicators were the Mean and the Root Mean Square. Due to the higher 
complexity of kriging methods, their validation were performed in more 
detail. The Root Mean Square Standardized and the Average Standard 
Error was additionally used. Using the relationship between these values, 
the following criteria was adopted:

– the average error should be zero,
– the mean square error should be as close to zero as possible,
– the mean square error should be equal to the average standard error,
– the standardized mean square error should be equal to one.
If the RMSS is greater than one or the ASE is greater than the RMS, 

then the model is underestimated (assumes lower values than in reality) 
and vice versa (JohnSton et al. 2001, kravchenko and bullock 1999, 
Mehdi et al. 2013, http://desktop.arcgis.com). Another criterion of assess-
ment was the visual quality.

Six selected interpolation methods were analyzed:
1. In the inverse distance weighted method (IDW), which can be assi-

gned to the groups of kriging methods, the estimated points are determi-
ned on the basis of source points, found in its surroundings. The result is 
affected by several parameters such as: the search range, power factor and 
the number of points involved in the estimation (gonga et al. 2014, robin-
Son and Metternicht 2006, rozpondek et al. 2016). 

2. The radial basis function (RBF) accommodates surfaces on the 
basis of measured points minimizing the curvature. The generated surface 
must contain all the source points. Then, the estimated points are pro-
jected on it. By this, it is possible to obtain higher values than the maxi-
mum measured and lesser values than the minimum (bhuniaa et al. 2018, 
JohnSton et al. 2001).

3. The Global Polynomial Interpolation (GPI) is similar to RBF, how-
ever the fitted surface is more “smooth”. It is determined by a polynomial 
mathematical function based on input points. Similarly, as in the RBF, 
values outside the range of input data may occur (http://pro.arcgis.com).

4. Ordinary, simple and universal kriging belong to the group of lin-
ear kriging. As in the method of the inverse distance weighted method, the 
interpolation is performed based on the relationship between the distance 
points. However, in contrast, the weights are allocated based on the semi-
variogram. The semivariogram is a characteristic of spatial continuity 
occurring in the tested data set. The semivariogram model is character-
ized by a mathematical function. Its main parameters are the scope  
of impact, the nuggets effect and threshold. The difference between the 
ordinary and universal kriging is not significant. It appears at the level  
of the disposal of the trend – again, universal kriging adapts the trend to 



Evaluation and Comparison of IDW, RBF, GPI and Kriging Methods... 309

the data from which the trend has already been removed. It should be 
noted that due to the nature of the pollution of the environment, we quite 
often have to deal with a certain data trend. While the difference between 
ordinary and simple kriging is based on the assumption of stationarity, 
which expects that the average value and method of data distribution is 
constant for the tested region. Simple kriging accepts this assumption, 
while ordinary kriging calculates the average for the studied area. The 
kriging methods do not specify a minimum amount of source points, but 
other authors research indicates that there should be at least 30. In this 
study, due to the nature and area of study, the number of points was  
29 and 25. This may result in obtaining less accurate results (gonga et al. 
2014, JohnSton et al. 2001, zawadzki 2011).

Results and Discussion

The basis for performing the correct analysis is suitable geostatistical 
analysis of the input data. It enables a better understanding of the data 
and setting some initial relationships that could significantly affect the 
outcome of interpolation (creSSie 2015, zawadzki 2011, http://pro.arcgis.
com). The results of the determination of the total content of Pb, Zn and Ba 
in the soil analyzed is included in Table 1 (rozpondek et al. 2017). Descrip-
tive statistics were performed (Table 2, Table 3) and histograms were 
made (Figure 3, Figure 4). 

Table 2
 Statistics of the analyzed elements – the “Miasteczko Śląskie” Zinc Smelter

Zinc Smelter „Miasteczko Śląskie”

Heavy  
metal min. max mean standard 

deviation skewness curtosis Q1 median Q3

Zn 36 1377 332 296.8 1.75 6.40 141 223 452
Ba 14 804 185 227.9 1.68 4.55 47 84 232
Pb 22 1893 453 529.3 1.51 4.11 89 253 533

Table 3 
Statistics of the analyzed elements – the “Częstochowa” Steel Mill

Steel Mill „Częstochowa”

Heavy  
metal min. max mean standard 

deviation skewness curtosis Q1 median Q3

Zn 23 844 218 234.4 1.37 3.98 60 87 348
Ba 17 461 84 92.7 2.91 12.08 34 51 99
Pb 12 278 84 83.0 1.19 3.19 21 37 128
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Fig. 3. Histograms of the analyzed elements – “Miasteczko Śląskie” Zinc Smelter: a – Zn [mg kg-1]; 
b – Pb [mg kg-1]; c – Ba [mg kg-1]

Fig. 4. Histograms of the analyzed elements – “Częstochowa” Steel Mill: a – Zn [mg kg-1];  
b – Pb [mg kg-1]; c – Ba [mg kg-1]
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All the analyzed elements are characterized by similar descriptive sta-
tistics:

– strong right-sided asymmetry (high asymmetry value),
– high standard deviation relative to the mean value,
– the average value bigger than the median,
– a big difference between the maximum and minimum value,
– leptokurtic distribution – values are more concentrated than in the 

normal distribution,
– the occurrence of outliers.
IDW, RBF and the GPI methods are considered to be less complex 

because they do not require such a large amount of initial analysis. Here, 
descriptive statistics can only identify the outliers that should be reviewed 
in terms of credibility. The outliers were examined and no factors that 
might justify their removal were identified. The decomposition of soil is 
often complex and is characterized by sudden changes in the values 
(acoSta et al. 2011, rozpondek et al. 2016, zawadzki 2011).

The kriging method, however requires data with a normal distribu-
tion. The above analysis indicates the absence of such a distribution for 
the analyzed elements. Therefore, the data were subjected to logarithmic 
transformation, and after interpolation, the estimated values underwent 
reverse transformation (JohnSton et al. 2001, reza et al. 2010). In the 
ArcGIS software, a geostatic tool was used to detect trends. In all the data, 
the trend of the first degree was detected, which is included in further 
studies (JohnSton et al. 2001, http://pro.arcgis.com).

After the descriptive analyzes, a total of 36 spatial distribution models 
were performed of the studied elements with the chosen interpolation 
methods. The results of the accuracy analysis were given in Table 4.

The differences in the results between the “Miasteczko Śląskie” Zinc 
Smelter and the „Częstochowa” Steel Mill may arise, not only because of 
the different physio-chemical values and the source of contamination, but 
also because of the different arrangement of the network of measuring 
points (rozpondek et al. 2016, zawadzki 2011). A comparison of the accu-
racy of interpolation is based on the established criteria for mainly RMS 
and the average value, but also RMSS and ASE (JohnSton et al. 2001, 
kravchenko and bullock 1999, Mehdi et al. 2013, http://desktop.arcgis.
com). After a thorough interpretation of the results it was observed that 
RMS obtained high values. This may result due to sudden value changes 
of a relatively small area. 

Most of the kriging methods are characterized by underestimating the 
values – ASE greater than RMS and RMSS greater than one. Universal 
kriging obtained an average value most deviating from zero. In addition 
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for the area of the Zinc Smelter, RMSS value was quite high (close to 2) so 
that the resulting spatial resolution can be considered unreliable (John-
Ston et al. 2001, zawadzki 2011).

In terms of RMS, for the area of the “Miasteczko Śląskie” Zinc Smelter, 
the most accurate method was the RBF method, and right after that IDW 
and ordinary kriging. In the case of the “Częstochowa” Steel Mill, the most 
accurate method proved to be GPI. However, the differences in RMS are 
relatively small. Only in the case of lead content in soils of the “Miasteczko 
Śląskie” Zinc Smelter, the advantage of the RBF method over the others 
was substantial. The results conducted by other researchers are often 
divergent, a part indicates the IDW method (gonga et al. 2014,  zhou and 
Michalak 2009), and some – the group of kriging methods (Hu et al. 2005, 
Mabit and Bernard 2007). 

Table 4
The results of the accuracy analysis for the selected interpolation methods

Heavy 
metal Interpolation method

Zinc smelter  
„Miasteczko Śląskie” Steel mill „Częstochowa”

mean RMS RMSS ASE mean RMS RMSS ASE

Zn

IDW 3.3 285.4 – – 6.4 235.5 – –

GPI 1.8 297.5 – – 2.3 232.2 – –

RBF -3.6 261.9 – – 1.1 248.8 – –

ordinary kriging -5.0 316.2 1.17 305.3 10.7 260.0 1.16 362.5

simple kriging 1.7 290.7 0.99 309.2 4.6 252.6 1.19 306.7
universal kriging -34.9 305.7 1.51 346.8 -25.5 229.9 1.08 301.0

Ba

IDW 10.6 229.8 – – 0.1 91.8 – –
GPI 3.1 237.0 – – 1.4 90.8 – –
RBF -11.7 211.7 – – -1.8 94.1 – –

ordinary kriging 3.1 253.1 1.00 345.5 0.4 89.3 1.11 84.4

simple kriging -2.7 250.9 1.03 287.2 -3.3 89.5 1.26 72.1

universal Kriging -47.4 233.4 1.73 249.2 -9.8 89.8 1.40 85.0

Pb

IDW 22.4 557.5 – – 3.5 79.6 – –

GPI 7.8 557.1 – – 1.0 78.5 – –

RBF -11.3 490.5 – – 1.1 84.1 – –

ordinary kriging 10.5 601.6 1.00 828.2 -0.1 86.3 1.03 102.1

simple kriging -22.7 571.8 1.01 734.8 -3.5 85.1 1.23 84.0
universal kriging 10.3 548.0 2.14 704.4 -5.4 86.8 1.21 100.4
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In the group of the kriging methods, the most stable results were 
obtained by the simple kriging method and the least reliable were obtained 
by universal kriging. Please note that apart from the criterion of accuracy, 
an important element of the assessment is visual quality. Accurate models 
in terms of RMS do not always meet the expectations of visualization  
of the studied environment. In Figure 4, Figure 5, and Figure 6 generated 
models are presented. It was observed, that the kriging method and the 
GPI method generate smooth surfaces. Often, from the point of view of the 
environmental test it is adverse – it can make it difficult to identify areas 
with a high degree of contamination. The omission of extreme values  

Fig. 5. Spatial distribution of heavy metals in vicinity of the “Częstochowa” Steel Mill generated 
by six interpolation methods: a – total content of Zn [mg kg-1]; b – total content of Pb [mg kg-1]; 

c – total content of Ba [mg kg-1]
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in section 19 was found (for the area of “Miasteczko Śląskie”) and in points 
3, 9 and 12 (for the area of the “Częstochowa” Steel Mill). In contrast, the 
IDW and RBF methods are close to each other in terms of the spatial dis-
tribution. They definitely reflect the actual value of the surveyed points 
better. Although the models, in terms of accuracy of the algorithms used 
were similar, they differ considerably in terms of visualization. In terms of 
planning the processes of reclamation, remediation or monitoring, point 
area pollution may be important – in the future studies these areas should 
be taken into account and accurately analyzed. Therefore, the use of the 
IDW or RBF methods seems to be more appropriate. 

Fig. 6. Spatial distribution of heavy metals in vicinity of The “Miasteczko Śląskie” Zinc Smelter 
generated by six interpolation methods: a – total content of Zn [mg kg-1]; b – total content  

of Pb [mg kg-1]; c – total content of Ba [mg kg-1]
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Geostatistics is a relatively new, rapidly growing field. There are many 
programs that enable to perform it. Recently, the number and range 
of opportunities grow. It should be remembered, that due to the problems  
of geostatistics, even the best software will not be able to replace the knowl-
edge of the environment. Understanding the studied issue is the basis for 
the proper conduct of the full research process (rozpondek et al. 2016, 
zawadzki 2011). Therefore, when choosing the appropriate method of inter-
polation accuracy can not be the only criteria, we should also pay attention 
to the possibilities of the use of the created spatial distribution. In addition, 
as it is apparent from the presented research, more advanced methods of 
kriging do not always achieve better results. A large number of parameters 
describing it make it much more difficult to handle. Additionally, in the case 
of environmental research, their characteristics are determined mainly 
experimentally. IDW and RBF methods that seem simpler in terms of use, 
do not necessarily achieve worse results in terms of visualization or accu-
racy. (robinSon and Metternicht 2006, reza et al. 2010, zawadzki 2011).

Conclusion

Because of the diverse spatial characteristics of soils, it is difficult to 
select the most appropriate interpolation method (goovaertS 1993). This 
study did not provide a clear indication of the most accurate method. Ana-
lyzing only the methods of kriging, interpolation with the simple kriging 
method can be considered as the most stable. It generates a distribution, 
which pretty accurately represents the actual values in the entry points. 

However, the kriging methods, even though they are more complex, in 
most cases obtained worse results than the others. This fact tends to sup-
port the thesis of the superiority of the IDW method. In addition, the kriging 
method requires much more knowledge about the analyzed area. During 
their use, it is necessary to perform accurate preliminary analysis. It should 
be mentioned that the kriging methods work better with large amounts of 
source points. In the studies, the number of measurement points was 25 and 
29, due to which the kriging methods could have proven to be less reliable. 

The presented research shows that by far the safer option for small-
area environment research is the use of IDW and RBF methods. They 
generate possibly accurate spatial distributions, without losing a large 
amount of information about the area. In other methods, there is a greater 
risk of loss of some information about the area which can be very impor-
tant in the processes of reclamation, remediation or monitoring.

Accepted for print 21.01.2018
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