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ABSTRACT 
 
Monitoring of temporal and spatial soil moisture variability provides specific and irreplaceable information about dynamics of soil moisture, main state parameter of soil-plant-atmosphere system. There are several methods to detect soil moisture, but gravimetric method is considered as 
the most accurate. For determining soil moisture in deeper soil profiles has been proven a neutron thermalization method (which uses neutron probes). Both methods, however, allow only point measurements of soil moisture. If we want to determine the soil moisture across the board it 
is required to have either a dense network of measurement points and determine its spatial interpolation or to use satellite data. They are brought to the attention of researchers in recent years in particular, since it is often possible to obtain a wide range of data. The aim of this paper was 
to compare the data of soil moisture from SMOS satellite and ground measured data using neutron probe and gravimetric method. There were selected two locations at the Rye Island (Slovakia). Location BAC is agricultural area, location BODIKY represents alluvial forest ecosystem. We 
compared data from the year 2014, when regular monitoring of soil moisture at these locations was carried out. The measured data of soil moisture at BODIKY location showed large differences from satellite data. It was expected due to the fact it was forest locality. Results at BAC location 
showed more consistency, especially in the upper layers of soil profile. It has been shown that ground measurements of BAC locality can be used for calibration of satellite data. 
Soil moisture data for central Europe from ascending passes of SMOS satellite were weekly averaged and almost all year of 2014 was analyzed. SMOS data is provided by the European Space Agency (ESA). Information concerning climatic conditions was acquired from Tutiempo Network, 
S.L. (Tutiempo, 2016), for weather stations lying near the localities of our research (Hurbanovo). These results are only partial and we will continue in next research with newer data.  

Table 1. Ground measured (m3.m-3) and satellite data (m3.m-3) of soil moisture at BAC locality during the studied period 

Table 2. Ground measured (m3.m-3) and satellite data (m3.m-3) of soil moisture at BODIKY locality during the studied period 

BAC N: 47° 59' 4.20'' E: 17° 24' 28.06'' 

measured 
horizon 

18.02.2014 11.03.2014 08.04.2014 06.05.2014 20.05.2014 10.06.2014 24.06.2014 08.07.2014 22.07.2014 05.08.2014 19.08.2014 11.09.2014 23.09.2014 21.10.2014 18.11.2014 correl 

0-5 cm 0.2883 0.2836 0.1558 0.1181 0.3791 0.0754 0.0275 0.1355 0.0842 0.3859 0.2994 0.3188 0.3095 0.3216 0.4529 0.66 

5-10 cm 0.3142 0.3331 0.189 0.1658 0.3438 0.1173 0.0729 0.1712 0.1664 0.3664 0.2805 0.2738 0.3162 0.3462 0.3681 0.62 

10 cm 0.2838 0.2566 0.2222 0.1703 0.2366 0.1000 0.0749 0.1019 0.0854 0.2856 0.2321 0.2510 0.2794 0.2769 0.2979 0.46 

20 cm 0.2680 0.2500 0.2287 0.1904 0.2095 0.1004 0.0845 0.0831 0.0911 0.2366 0.2209 0.2453 0.2786 0.2554 0.2745 0.38 

30 cm 0.2778 0.2615 0.2283 0.2129 0.1816 0.1061 0.0850 0.0901 0.0857 0.1941 0.2183 0.2502 0.2959 0.2528 0.2751 0.31 

40 cm 0.2287 0.2287 0.2130 0.1730 0.1547 0.0998 0.0841 0.0883 0.0921 0.1431 0.1805 0.2246 0.2913 0.2245 0.2553 0.27 

50 cm 0.1697 0.1937 0.1678 0.1520 0.1364 0.0954 0.0792 0.0786 0.0876 0.0992 0.1437 0.1694 0.2312 0.1832 0.2308 0.23 

16.02.2014 08.03.2014 05.04.2014 04.05.2014 17.05.2014 12.06.2014 24.06.2014 05.07.2014 20.07.2014 02.08.2014 17.08.2014 14.09.2014 20.09.2014 18.10.2014 15.11.2014 

satellite 0.1922 0.2089 0.0500 0.1380 0.3823 0.0769 0.1116 0.2208 0.1241 0.2142 0.2159 0.2983 0.2604 0.1808 0.1756 1 

BODIKY N: 47° 56' 17'' E: 17° 26' 04'' 

measured 
horizon 

18.02.2014 11.03.2014 08.04.2014 06.05.2014 20.05.2014 10.06.2014 24.06.2014 08.07.2014 22.07.2014 05.08.2014 19.08.2014 11.09.2014 23.09.2014 21.10.2014 18.11.2014 correl 

0-5 cm 0.3402 0.541 0.4034 0.2408 0.2499 0.5368 0.5207 0.4396 0.0905 0.3438 0.1675 0.5739 0.3436 0.3011 0.275 -0.21 

5-10 cm 0.3361 0.4588 0.4727 0.3024 0.3024 0.5034 0.494 0.3903 0.1007 0.3465 0.2428 0.473 0.3631 0.32 0.351 -0.25 

10 cm 0.2987 0.2964 0.2821 0.2014 0.2664 0.0784 0.1094 0.1377 0.0563 0.2648 0.2224 0.2545 0.2929 0.3526 0.3376 0.34 

20 cm 0.3641 0.3741 0.3202 0.2778 0.3388 0.1418 0.1803 0.1495 0.1154 0.3393 0.3183 0.3438 0.3732 0.3563 0.3973 0.39 

30 cm 0.3265 0.3382 0.2842 0.2433 0.2570 0.1555 0.2011 0.1508 0.1304 0.2497 0.2743 0.2939 0.3440 0.3187 0.3722 0.26 

40 cm 0.2846 0.3045 0.2837 0.2562 0.2712 0.1894 0.2227 0.1711 0.1499 0.1972 0.2543 0.2969 0.3356 0.3052 0.3435 0.27 

50 cm 0.2480 0.2747 0.2679 0.2479 0.2535 0.1812 0.2106 0.1731 0.1629 0.1717 0.1958 0.2496 0.3100 0.3004 0.3171 0.18 

16.02.2014 08.03.2014 05.04.2014 04.05.2014 17.05.2014 12.06.2014 24.06.2014 05.07.2014 20.07.2014 02.08.2014 17.08.2014 14.09.2014 20.09.2014 18.10.2014 15.11.2014 

satellite 0.1534 0.1818 0.0614 0.1152 0.4350 0.0998 0.1078 0.2419 0.1477 0.2152 0.2857 0.2956 0.2692 0.2092 0.2425 1 

Fig. 1 Comparison of soil moisture from satellite data and ground 
measurements and daily precipitation totals  during the studied 
period at BAC locality 

Fig. 4 Linear regresion of soil moisture from satellite and  ground measurements 
at BAC locality during the studied period 

Fig. 3 Daily precipitation totals and average daily air temperature at  
Hurbanovo during the studied period 

Fig. 2 Comparison of soil moisture from satellite data and ground 
measurements and daily precipitation totals  during the studied 
period at BODIKY locality 

Fig. 5 Linear regresion of soil moisture from satellite and  ground measurements 
at BODIKY locality during the studied period 
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INTRODUCTION 
 
Monitoring of temporal and spatial soil moisture variability provides specific and irreplaceable information 
about dynamics of soil moisture, main state parameter of soil-plant-atmosphere system. There are several 
methods to detect soil moisture, but gravimetric method is considered as the most accurate. For determining 
soil moisture in deeper soil profiles has been proven a neutron thermalization method (which uses neutron 
probes). Both methods, however, allow only point measurements of soil moisture. If we want to determine the 
soil moisture across the board it is required to have either a dense network of measurement points and 
determine its spatial interpolation or to use satellite data. They are brought to the attention of researchers in 
recent years in particular, since it is often possible to obtain a wide range of data. The aim of this paper was to 
compare the data of soil moisture (SM) from SMOS satellite and ground measured data using neutron probe 
and gravimetric method. There were selected two locations at the Rye Island (Slovakia). Location BAC is 
agricultural area, location BODIKY represents alluvial forest ecosystem. We compared data from the year 2014, 
when regular monitoring of soil moisture at these locations was carried out. 

MATERIALS AND METHODS 
 
In the study, the SMOS L2 v.551 and v.620 data for Slovakia were examined. Satellite data was taken from SMOS 
L2 level in SMUDP2 files for ascending passes. The statistical features of soil moisture distributions of this area 
were studied for weekly averaged SMOS data for 2014. After pixel regularization the geostatistical methods 
were applied directly on DGG (Discrete Global Grid, 15-km mesh) in ISEA 4H9 projection, on which SMOS data 
are provided. SMOS data is provided by the European Space Agency (ESA). The soil moisture from 0-5 cm and  
5-10 cm soil layers was detect by gravimetric method. The soil moisture from deeper soil layers was detect by 
neutron thermalization method. This method is based on the deceleration (thermalization) of neutrons the 
hydrogen atoms in soil water molecules. 
We compared data from the year 2014, when regular monitoring of soil moisture at these locations was carried 
out.  

RESULTS 

SUMMARY AND CONCLUSION 
 
The measured data of soil moisture at BODIKY location showed large 
differences from satellite data. It was expected due to the fact it was forest 
locality. Results at BAC location showed more consistency, especially in the 
upper layers of soil profile. It has been shown that ground measurements of 
BAC locality can be used for calibration of satellite data. 
Soil moisture data for central Europe from ascending passes of SMOS satellite 
were weekly averaged and almost all year of 2014 was analyzed. SMOS data is 
provided by the European Space Agency (ESA). Information concerning climatic 
conditions was acquired from Tutiempo Network, S.L. (Tutiempo, 2016), for 
weather stations lying near the localities of our research (Hurbanovo). These 
results are only partial and we will continue in next research with newer data. 


