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Abstract

Water and land resources are fundamental production factors supporting socio-economic development,
and their spatial matching degree directly affects the sustainability of oasis agriculture. The Tarim River
Basin is characterized by water scarcity, uneven spatio-temporal distribution of water resources, and
spatial separation between water-source areas and agricultural land. Based on long-term observational
data from 2000 to 2023, this study employed the cultivated-land ratio and water-land resource match-
ing coefficient to systematically analyze the spatio-temporal variation and changes in agricultural wa-
ter-land resource matching across the basin. The results showed as follows: 1) The cultivated-land ratio
exhibited a pronounced north-south spatial gradient, with higher values in the Weigan River Basin, Aksu
River Basin, and the mainstream area of the Tarim River. The Yarkant River Basin had an intermediate
value, whereas the Kaidu-Kongque, Hotan, and Qarqan River basins had relatively low values. From
2000 to 2023, the cultivated-land ratio generally increased across the sub-basins, although it stabilized
or declined slightly in some sub-basins after 2020. 2) Agricultural water-land resource matching dif-
fered markedly among the sub-basins. Matching coefficients were relatively high in the mainstream area
of the Tarim River and the Hotan River Basin, moderate in the Aksu, Yarkant, and Qarqan River basins,
and relatively low in the Kaidu-Kongque and Weigan River basins. During 2010 to 2023, the maximum
matching coefficient was approximately 4.9 times the minimum, indicating pronounced regional differ-
ences in water availability per unit area of cultivated land. These findings provide a scientific basis for
cultivated-land planning, agricultural water allocation, and differentiated management in the Tarim
River Basin.
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