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Abstract Land resource type is the basis for evaluating land suitability and development potential. The geomorphic pattern of "three
mountains sandwiching two basins" and the significant landscape distribution characteristics of "mountain—oasis—desert" pose great
challenges to the classification and utilization of land resources in Xinjiang. The paper aims to propose a grid—based fuzzy self—organizing
feature maps (GF—SOFM) coupling classification method through the following steps: 1) A four—tier classification system was established
based on dominant factors (climate+topography), stable factors (soil), relatively stable factors (vegetation), and dynamic factors (land
use), comprising five factors with multiple indicators. 2) The study area was partitioned into 1 kmx1 km grid units, where all indicators
were spatially quantified. After fuzzy processing, the indicator data were input into SOFM model with dominant factors as control
boundaries, enabling automated land resource type identification. 3) Area consistency test was conducted to compare the classification
results of GF—SOFM method with those of the traditional thematic overlay method. The results indicate that Xinjiang was classified into
133 dominant factor types, 1906 stable factor types, 6054 relatively stable factor types, and 38493 dynamic factor types, achieving an
average overall accuracy of 86%. The classification results of GF—SOFM method exhibited high spatial consistency with those of the
traditional hierarchical overlay method, with 128 dominant factor types showing area consistency exceeding 92.35%. By refining
topography classification and land use status, the GF—SOFM method effectively enables fine—scale land resource classification, accurately
capturing the spatial patterns of climate—landform—soil—vegetation—land use. This approach serves as an ideal integrative classification
method for physical geography, effectively indicating regional differentiation in ecological and geographical studies across varying
climatic and landform regions. This research can provide a scientific basis for rational land development and utilization.

Keywords land resource classification; grid cell; fuzzy theory; self—organizing feature map model; Xinjiang
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