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Carbon and Water Utilization Efficiency Changes and Their Relationships
with Drought in Chifeng City
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Abstract: The carbon and water utilization efficiency of vegetation are not only affected by their physiological conditions, but also closely
related to climatic conditions. Based on the MODIS remote sensing products, we used Theil-Sen trend analysis, Mann-Kendall significance
test and correlation analysis methods to analyze the changes of vegetation carbon utilization efficiency (CUE) and water utilization efficiency
(WUE) of different land-use types in Chifeng City from 2000 to 2022 and their correlations with drought. The results showed that (Dthe average
annual CUE and WUE in Chifeng City were 0.591 and 1.39 gC/(mm - m®). The order of CUE of different land-use types was grassland
(0.605 gC/(mm - m?))>unused land (0.601)> cultivated land (0.568)>forest (0.565), and the order of WUE was forest (1.53 gC/(mm - m®))> culti-
vated land (1.41 gC/(mm - m®))>grassland (1.38 gC/(mm - m*))>unused land (0.86 gC/(mm - m?)). @ During the study period, CUE and WUE in
Chifeng City showed an increasing trend, while the CUE of forest, grassland, unused land and the WUE of forest showed a significant increasing
trend. @ CUE of vegetation was more susceptible to drought than WUE. When the degree of drought increased, CUE of forest, grassland and
unused land decreased significantly.
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