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Abstract:  The research into the characteristics and spatiotemporal distribution of soil
salinity and salinization is crucial for soil salinization prevention and soil development and
utilization. Based on the data collected from 80 representative soil sampling points within 0
~60 cm depth intervals in the Qingtongxia irrigation district, this study employed classical
statistics and geostatistics combined with GIS technology to investigate the soil’s total
salinity, its major chemical components, and the spatial distribution of salinization before
spring irrigation. Key findings are as follows: 1. Different soil depths in the Qingtongxia
irrigation district exhibited skewed distributions with a strong variability in total salt
content. There’s a pronounced positive correlation between the overall salt content and the
primary soil ions (P <C0. 01). The intricate relationships between anions and cations
underscore the complexity of ion combinations at varied soil depths. 2. The spatial
autocorrelation for total salt content and the concentrations of K +Na™, CI™, SO,* ,

HCO; ™ across different depths ranged from moderate to intense. The maximum
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autocorrelation distance didn’t surpass one-third of the district’s furthest linear extent. 3.

The area distribution of soils with varying salinity levels (non—salinity, light, medium, and
heavy salinity, and saline) at 0~20 cm depth was 437. 68 km®, 615. 43 km2, 650. 00 km?,
2,033, 27 km®, and 2, 419. 70 km® respectively. With increased soil depth, there’'s a

noticeable decline in heavily saline and saline areas. The spatial distributions of K™ +Na™ ,

Cl™, SO,* , and HCO; ~ closely mirrored that of the total soil salt content. In conclusion,

the Qingtongxia irrigation district’s soil continues to exhibit significant and multifaceted

salinization challenges before spring irrigation, highlighting the need for intensified research

and remedial measures.
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