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Abstract

Through soil sampling of sandy land, bare land, Gobi, cultivated land, and
grassland in the Zhundong region of Xinjiang, this study analyzed the distribu-
tion characteristics of soil 137Cs and organic matter, estimated and validated
soil erosion amounts for various land use types, and explored the relationship
between 137Cs and organic matter. The results showed that 137Cs in non-
cultivated soils was primarily distributed within 15 cm of the surface, whereas
137Cs in cultivated soils was mainly distributed in the plow layer. 137Cs in non-
cultivated land exhibited a decreasing trend with increasing soil depth, while
it was uniformly distributed in cultivated land. Soil organic matter in grass-
land decreased with increasing soil depth, organic matter content in Gobi and
bare land showed no significant variation, and organic matter content in culti-
vated land was uniformly distributed. The 137Cs content across different land
use types generally followed the order: grassland > fixed sandy land > Gobi
> cultivated land > bare land > semi-fixed sandy land, while organic matter
content followed: grassland and cultivated land > Gobi > fixed sandy land >
semi-fixed sandy land and bare land. The discrepancies in soil erosion rates
estimated using the 137Cs tracer method at various sampling points indicated
that the 137Cs tracer technique is not reliable for measuring soil wind erosion
in wind-eroded regions. 137Cs and organic matter in Zhundong soils exhibited
weak correlation or no correlation, and the use of 137Cs to monitor soil organic
matter dynamics in the Zhundong wind erosion area was not effective.
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1. Study Area and Methods
1.1 Study Area

The study area is located in the eastern part of the Junggar Basin, Xinjiang,
with an elevation ranging from 800 to 1473 m. The region features a temperate
arid climate. Sampling sites were selected across five different land use types:
fixed sandy land, semi-fixed sandy land, Gobi desert, steppe, and cultivated
land.

1.2 Sample Collection and Analysis

Soil samples were collected at 2 cm depth intervals. The 137Cs content was
measured using a gamma spectrometer with a high-purity germanium detector
at 661.6 KeV, with a counting time of 80,000 seconds. Soil organic matter (SOM)
content was determined by the potassium dichromate oxidation method.

1.3 Vegetation Characteristics

The main vegetation types in the study area include Haloxylon ammodendron
(C.A. Mey.) Bunge, Anabasis salsa (C.A. Mey.) Benth. ex Volkens, Reaumuria
songonica (Pall.) Maxim., Salsola collina Pall., Ceratoides latens (J.F. Gmel.)
Reveal et Holmgren, and Iijinia regelii (Bunge) Korov.

2. Distribution Characteristics of 137Cs and Soil Organic
Matter

2.1 Vertical Distribution of 137Cs

The 137Cs was basically distributed within 15 c¢m of soil depth in non-arable
land, and mainly concentrated in the plough layer of cultivated land. In non-
cultivated land, 137Cs content decreased with increasing soil depth, while in
farmland it showed a uniform distribution.

2.2 Relationship Between 137Cs and Land Use Types

The total 137Cs content followed the order: steppe > fixed sandy land > Gobi
desert > cultivated land > bare land > semi-fixed sandy land. The soil organic
matter content showed the order: steppe and cultivated land > Gobi desert >
fixed sandy land > semi-fixed sandy land and bare land.

2.3 Correlation Analysis

Correlation coefficients between 137Cs and SOM in different land use types are
shown in Table 3. The results indicate a weak or no significant correlation
between soil 137Cs and organic matter content in the east Junggar Basin.
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2.4 Soil Erosion Rates

Soil erosion rates estimated by the 137Cs tracer method varied significantly
among different sampling sites. The differences between wind erosion rates
determined by the 137Cs tracer technique and actual measured results were
significant. The erosion rates ranged from -15.66 to 840.69 t - hm2 - a~!, with
an average of 142.04 t - hm=2 - a1,

2.5 Soil Particle Size Distribution

The particle size distribution in soil samples is presented in Table 4. The results
show that 137Cs is primarily associated with fine particles, and its distribution
is significantly affected by soil particle composition.

3. Discussion

The relationship between 137Cs and soil organic matter is influenced by multi-
ple factors including land use type, vegetation cover, and soil erosion intensity.
Previous studies have shown that 137Cs is mainly adsorbed on fine soil particles,
particularly on clay and silt fractions. The weak correlation between 137Cs and
SOM in this study may be attributed to the specific environmental conditions
of the wind erosion zone, where wind sorting processes redistribute soil particles
and associated 137Cs differently than in water erosion environments.

4. Conclusions

The study demonstrates that 137Cs is an effective tracer for soil erosion in
wind erosion zones, but its relationship with soil organic matter is complex.
The distribution patterns of both 137Cs and SOM are strongly controlled by
land use type and soil depth. The weak correlation between 137Cs and SOM
suggests that caution should be exercised when using 137Cs as a proxy for SOM
distribution in arid wind erosion regions.

Table 2. Characteristics of 137Cs content, soil erosion rate and soil
organic matter content in soil samples
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137Cs 137Cs Soil Erosion Slope SOM
Sampling Content Inventory Rate (t Length  Content
Site (Bq-kg®) (Bq-m™?)  hm?-a’l) (m) (g-keg™)

Steppe  1062.27$-£74.006987822|27.0740.0025(9.93a| | Fizk319c08dy LdOGTL089.19+44.96ab|592.34|27.03(0.0025)|
(Refer-  fizedSandyLand|1167.944+91.616|479.44]90.89]|0.0078|2.47¢||GobiDesert|1467.73+188.32¢|1710.58|-
ence) 0.20| —

0.0000]6.62al| Bare Land|1491.87+140.23¢|171.52|172.04]0.012|1.99¢|| Cultivated Land|1538.70£107.0

5.53| —

0.0004|3.71ac||Wind ErosionZone|1476.47+100.01¢|2308.02|—

15.66] —

0.0011|13.64d||Re ferenceSite|991.04+$82.42a

Note: Different letters indicate significant differences at P<0.05 level.
Table 3. Correlation coefficients between 137Cs and SOM in soil

samples

Land Use Type Correlation Coefficient
Wind Erosion Zone 0.7525*
Fixed Sandy Land 0.1567
Semi-fixed Sandy Land 0.6736*
Gobi Desert -0.3473
Bare Land 0.0704
Cultivated Land 0.3778
Steppe 0.4407
Monsoon Region -0.0365
Reference Site 0.0004

*Significant at P<0.05 level.

Table 4. Distribution of soil particle size in soil samples

Land Use Type Clay (%) Silt (%) Sand (%)

Wind Erosion Zone 91.52 93.01 52.58

Fixed Sandy Land 88.03 63.83 81.21

Semi-fixed Sandy Land 99.99 37.83 10.91

Gobi Desert 33.45 18.05 -
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Abstract

The effect of soil organic carbon (SOC) loss caused by soil erosion has become a
focus in the study of carbon cycles in arid areas. The relationship between 137Cs
and soil organic carbon can be used to monitor SOM and provide references
for preventing and controlling nutrient loss in arid regions. Soil samples were
collected at 2 cm depth intervals from sandy land, bare land, Gobi desert, steppe,
and arable land in the east Junggar Basin, Xinjiang. The SOM and 137Cs of soil
samples were measured, and the 137Cs tracer method was used to estimate the
soil erosion rates of five different land use types. Synchronously, the relationship
between SOM and soil 137Cs in different land use types was discussed. The
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results showed that 137Cs was basically distributed within 15 cm of non-arable
soil depth, and mainly in the plough layer of cultivated land. The 137Cs was
decreased with the increase of soil depth in non-cultivated land, and there was
a uniform distribution in the farmland. The SOM of steppe was in a decrease
trend with the increase of soil depth. The change of organic matter content in
Gobi desert and bare land was not significant, and the organic matter content
in cultivated land was distributed uniformly. The total 137Cs content was in
an order of steppe > fixed sandy land > Gobi desert > cultivated land > bare
land > semi-fixed sandy land, and the organic matter content was in an order of
steppe and cultivated land > Gobi desert > fixed sandy land > semi-fixed sandy
land and bare land. The soil erosion rates estimated by 137Cs tracer method
were quite different from the different sampling sites. The differences between
the values of wind erosion determined by the 137Cs tracer technique and the
actually measured results were significant. There was a weak or no correlation
between soil 137Cs and organic matter content in the east Junggar Basin.

Keywords: wind erosion zone; 137Cs; SOC; land use type; soil erosion rate;
arid area
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