Mapping of soil biodiversity in watersheds of Shenzhen and Dongguan
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Urbanization’s impact on soil biota distributions and their ecological functions remains poorly understood, limiting effective conservation and management strategies. This study aims to address this gap by mapping soil biodiversity patterns in a 55 km² area spanning Shenzhen and Dongguan, which includes a cascade of reservoirs, parks, and urbanized zones.
To ensure representative coverage of diverse land use types, we employed Feature Space Coverage Sampling (FSCS) using the k-means++ algorithm to optimize sampling point distribution. A total of 110 sampling points were established across various soil types. At each point, soil samples, surface microbial samples, and soil density samples were collected. Soil microbial community structure and diversity were analyzed using 16S rRNA gene sequencing for bacterial communities and 18S rRNA gene sequencing for fungal communities (Pino et al., 2023).
Soil density was determined using the Kachinsky bulk density ring method in triplicate to ensure accuracy. Additionally, soil moisture, pH, and redox potential (Eh) were measured using a pH meter and Eh meter, respectively. Total carbon and nitrogen content were quantified via elemental analysis, while elemental composition (including heavy metals) was assessed using X-ray fluorescence (XRF) spectrometry. To further investigate key zones identified through XRF analysis, X-ray diffraction (XRD) was conducted to characterize mineral composition changes.
Remote sensing analysis utilized Sentinel-2 data to calculate NDVI values, which informed vegetation mapping and ecological zone delineation based on field observations. This vegetation map was integrated into the analysis to enhance model accuracy (Skidmore et al., 2022).
[bookmark: _GoBack]A Random Forest model was employed to predict soil biodiversity patterns based on land use type, topographic factors, environmental parameters, and soil chemical properties. Regional factors like soil temperature and pedogenic variations can significantly influence soil microbiome distribution (Pino et al., 2023). Preliminary results indicate that forested and park areas exhibit significantly higher microbial diversity compared to urbanized zones, likely due to more stable microclimatic conditions and reduced soil disturbance. XRF analysis revealed elevated heavy metal concentrations in industrial areas relative to agricultural and park regions.
These findings provide actionable insights for conservation strategies, including prioritizing reforestation efforts in areas with low soil biodiversity, guiding land-use planning to minimize urbanization’s impact on soil health, and informing targeted remediation strategies in zones with elevated heavy metal concentrations. The study’s outcomes offer valuable guidance not only for the Shenzhen-Dongguan region but also for soil biodiversity conservation in other rapidly urbanizing landscapes.
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