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Abstract: Driven by the dual effects of fragile karst geomorphology and socio-economic transformation, the
phenomenon of abandoned cropland in the karst mountainous area of southwestern China has gradually
worsened. Based on the survey data of 1 219 households and 273 administrative villages across eight prov-
inces (municipalities and autonomous regions)in the karst mountainous region of Southwest China, this
paper used the yield-weighted method and hierarchical linear model (HLM) to systematically analyze the
spatiotemporal pattern of cropland abandonment, quantify the potential loss of grain production, and
explored the underlying driving mechanisms. The results indicated that cropland abandonment exhibited
significant spatial differences; the average rate of cropland abandonment among households was 29. 61 %,
and the area-based rate was 9.75% , with high-value agglomeration areas mainly distributed in northern
Guangdong, Chongqing, and northern Guizhou. Based on the production loss model, the potential grain
production loss in the study area was about 10. 932 1 million tons in 2020, accounting for around 1. 62 % of
the country’s total. Given that grain consumption was approximately 400 kilograms per person per year,
this loss was equivalent to feeding 27. 33 million people annually. There were multiple causes for cropland
abandonment in the karst region. The main factors determining this were trade-offs in income from the
transition to non-agricultural employment, rigid constraints imposed by poor plot accessibility, and inef-
fective substitution of modern agricultural factors at the micro-topographic level. Therefore, in the future
governance of abandoned cropland, it is necessary to move away from one-size-fits-all reclamation and
towards differentiated, spatially-targeted approaches based on habitat heterogeneity and dominant driving
forces. This entailed implementing tailored measures categorized as specialty-based efficiency enhance-
ment, production consolidation, and ecological resilience building. Coupled with the establishment of
cross-regional coordination mechanisms, these pathways are vital for achieving the dual goals of national
food security and ecological protection.
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