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Abstract

Farmland is a valuable natural resource with a significant impact on the country's food and water
security. The cultivated land area in the Ebinur Lake basin continues to expand as a result of increased
human activity and the chaotic spread of agricultural output, creating significant changes in the ecosystem
surrounding the lake. If the development of industry and agriculture in the watershed is not adjusted, it will
eventually lead to a lack of regional water sources. This thesis based on the principles of strengthening
ecological protection and restoration and environmental governance as stipulated in the "14th Five-Year
Plan", along with a focus on promoting green development. It integrates local policies related to water
resource management and arable land protection in "14th Five-Year Plan" and "15th Five-Year Plan",
discussing the spatial layout of fallow land in the Ebinur Lake basin, providing a reference for the region's
fallow land planning in the future.

This thesis constructed an indicator system for identifying fallow areas to classify the suitability of
cultivated land, determine the location of fallow spaces, and solve the problem of "where to rest". Under
the dual constraints of water resource security and food security, calculate the scale of fallow land in the
Ebinur Lake Basin for 2025 and 2030, and solve the problem of "how much fallow land to take". Finally,
according to the water resource planning of the two counties and one city in 2025 and 2030, a reasonable
spatial allocation of fallow farmland is made, and the following conclusions are drawn through the
analysis:

(1) In this study, a total of 13 indicators were selected for the construction of the identification index
system for fallow areas. The combination of Delphi method and entropy weight method was used to
comprehensively confirm the weights of the selected indicators. Calculate the spatial distribution of the
overall suitability of fallow land in the watershed by overlaying all indicators. The results indicate that the
overall spatial pattern of the watershed is characterized by more fallow land parcels in the north and south,
and fewer in the central region. From the perspective of administrative divisions, Jinghe County has the
most land parcels that need to be fallow, followed by Wenquan County and Bole City. Therefore, when
carrying out fallow land work in the Ebinur Lake Basin, the primary consideration is Jinghe County and
Wenquan County, with fallow land plots dispersed in the central and southern areas of Jinghe County and

the southern half of Wenquan County, respectively.



(2) Under the constraints of water and food security, combined with the water resource utilization
planning of the "14th Five-Year Plan", and the "15th Five-Year Plan", and the red line of cultivated land,
the scale of fallow land in the watershed is calculated. The results show that the annual fallow area of the
Ebinur Lake Basin in 2025 is 1088.3954~1700.053 km?. The annual fallow area of the Ebinur Lake Basin
in 2030 is 1117.8073~1818.404 km?.

(3) Based on the carrying capacity of agricultural water resources and economic development in each
county and city, the final judgment is that the watershed's fallow area in 2025 is 1088.3954 km?, and
1117.8073 km? by 2030. Based on the scale and suitable spatial distribution of fallow land in each county
and city, the following fallow land plan has been formulated: the fallow land area in Bole City in 2025 is
350.2496 km?, mainly distributed in the northwest and southeast regions. The fallow area of Jinghe County
in 2025 is 473.4005 km?, mainly distributed in the central region. The fallow area of Wenquan County in
2025 is 264.7453 km?, mainly distributed in the southern region. The fallow area of Bole City in 2030 is
338.8664 km?, mainly distributed in the northern region. The fallow area of Jinghe County in 2030 is
452.5455 km?, mainly distributed in the southern region. The fallow area of Wenquan County in 2030 is

326.3954 km?, mainly distributed in the northern region.

Key words: identification of fallow areas; entropy weight method; water resource security; food safety
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