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Abstract; The Yellow River Basin spans three climatic zones and is one of the regions of the most intense human activities
in the world. The carbon-water cycle is complicated due to its special geographical location and the underlying surface. The
study of the carbon-water cycles in the Yellow River Basin is not only the basis of regional water resource utilization but also
the key to achieve dual carbon targets in the context of climate change. However, there are few reports about the carbon-
water cycle at the whole basin scale. Water use efficiency (WUE) , as an important indicator of carbon and water processes,
can reflect the coupling law of carbon and water and their interaction in an ecosystem. Based on Net Primary Productivity
(NPP) and Evapotranspiration ( ET) data from GLASS and China’s annual land-use/cover datasets, the temporal and
spatial variation characteristics of WUE in the Yellow River Basin from 1990 to 2018 were analyzed, and the relationship
between WUE, NPP and ET was discussed. The results are as follows: (1) the mean value of WUE in the Yellow River
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Basin was between 0.18 and 1.53 g C/kg H,0 in 29 years. There was obviously spatial heterogeneity. The WUE in the
upper reaches of the Yellow River Basin fluctuated in 0.66—0.92 g C/kg H,0 and 0.43—0.62 g C/kg H,O in the middle
and lower reaches, and both of them had a rising trend of fluctuation. (2) In the Yellow River Basin, the growth rate of
WUE reached a peak during 1995—2014, which is the decade with the year 2000 as the midpoint. The spatial heterogeneity
of WUE was generated by the desynchrony of NPP and ET changes. Over 81.10% of the Yellow River Basin showed an
increasing trend of WUE because the growth rate of NPP was higher than that of ET. (3) WUE in both the upper, middle
and lower reaches will continue to grow in the future. In addition, the increase of WUE in the upper reaches is more

persistent than that in the middle and lower reaches.

Key Words: carbon-water coupling; evapotranspiration; net primary productivity ; vegetation structure; Hurst index
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Fig.1 Location and elevation of the Yellow River basin
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Table 1 Dataset information in this study
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Fig.2 Comparison of vegetation structure and composition in the upper and middle-low reaches of the Yellow River Basin
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Fig.3 Spatial distribution of area change of different vegetation types in the Yellow River Basin
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Fig.4 Spatial distribution of WUE and its change rate over the Yellow River Basin in 29 years
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