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Classification of cultivated soil based on radioactive data
Vu Hong Duong, Phan Thien Huong
Hanoi University of Mining and Geology, Hanoi, Vietnam

Land and water conservation is a world necessity since human population
and industries have been growing. Studying the characteristics of cultivated soil
to propose effective exploitation options is an essential task of global agricul-
ture. Gamma spectrometry (GS), one of the several non-invasive methods now
accessible, is becoming into a recognized technology in proximal soil sensing.
Over the last few years, soil scientists have been working harder to assess gam-
ma spectrometry's potential and get beyond obstacles to real-world use. Gamma
spectra collected close to the soil surface offer details about its characteristics
that may be important for many uses in agricultural soil use and research [1-3].

In this study, in order to serve the goal of classifying soil from radioactive
data, the research team conducted a radioactive survey in Duc Tai village, Nghe
An province, Vietnam (Figure 1). The measurement method and equipment used
is a radiospectrometer, providing information on the content of 03 isotopes of
uranium, thorium and potassium and the gamma dose rate in the soil.

® Sandy Clay Loam

Ban do phan loai dat theo mau Legend
Blrc Tal ® Sandy Loam

Figure 1. Map of the route to measure and classify the soil according to the number
of samples collected in the study area

The project team also conducted soil sampling along survey routes in this
study area (a total of 91 samples), the sampling depth from the surface was 35
cm to evaluate the relationship between soil radioactivity parameters and parti-
cle size. These soil samples are sent to the laboratory for particle composition
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analysis and classified into different soil groups (Sandy clay loam, Sandy loam)
based on international standards (USDA — NRCS) (Figure 2).

[E] Location of Soils =N |
—g— Dirc Tai - Quynh Luu (0.3-0.5)
Soil Texture Classes 100

Figure 2. Soil classification results from sample data in the study area

Based on the statistics in Figure 2, it can be seen that the dominant and
common soil group in the Duc Tai area is Sandy Clay loam (clay and sandy
loam), accounting for 89% of the sample. The remaining 11% of the samples
were the Sandy Loam group, which is located close to each other in the USDA-
NRSC soil classification triangle (Figure 2). The mission of this study was to
use the results of radiospectrometry to determine the particle size in situ of the
soil, thereby classifying soil groups appearing in the study area.

Figure 3. 3D plot the content of 3 radioactive isotopes of uranium, potassium
and thorium according to the color spectrum of planted soil groups
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Prediction result
Based on the analysis of the existing correlation between the percentage
of silt in soil and the thorium isotope content of the dataset, the authors used the

following equation (1) to determine the percentage of silt and compare it with
the measured results from the soil samples in the laboratory:

Silt (%) = 0.6691*Th(ppm) + 4.2742 (1)
; RMSE= 2.361
? : y=0.6579% + 1.7343

R?=0.6579 .

(1] 10 20 30 40 S0
Predicted_Silt (%)

Figure 4. Comparison of the predicted percentage of silt in soil and the sample data

The prediction results showed that the average accuracy was quite good
when compared with the sample data, reaching a correlation of 0.65, and the
mean mean variance was 2.36 (Figs. 4). After determining the percentage of silt
in the soil samples, the percentage indices of the 2 components of sand and clay
in soil (Figure 5, 6) will be interpolated according to the formula below:

Clay (%) = 2.3752*Silt (%) + 1.4194 )
Sand (%) = -3.3752*Silt (%) + 98.581 (3)
Clay (%)
_ RMSE= 7.21
% 50.00 y= 0;1524133:; 1s;Jaos

30.00

20.00

Q 10 20 30 40 50 B0 70 B0 80 100

Predicted_Clay (%)

Figure 5. Comparison of the predicted percentage of clay in soil and the sample data
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Figure 6. Comparison of the predicted percentage of sand in soil
and the sample data

Conclusions:

Through the analysis and development of particle ratio (silt, sand, clay
percentages) predicted equations based on radiometric data in Duc Tai village,
Nghe An province, Vietnam; it is shown that there is a good average correlation
between the particle ratio of soil and the content of measured radioisotopes
(= 60%)

Based on the particle ratio parameters, it is possible to group different soil
types according to each location on the measurement routes with relatively good
accuracy.
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