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Spatio-temporal co-evolution of vegetation and hydrological elements under a changing environment in the Inner
Mongolia section of the Yellow River Basin//CHEN Yongzhe'?, CUI Yanhong'*, ZHANG Caijin'*, CUI Yingjie'"”,
WANG Yixuan>? | BAI Liangliang’, GUO Jianying’, LIU Tingxi’?, LU Jing®, XU Yuyue’, LONG Di'*( 1. State Key
Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China; 2. Collaborative Innovation
Center for Integrated Management of Water Resources and Water Environment in the Inner Mongolia Section of the Yellow
River Basin, Hohhot 010018, China; 3. College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural
University, Hohhot 010018, China; 4. Science and Technology Advisory Center, Haihe Water Resources Commission
Ministry of Water Resources, Tianjin 300170, China; 5. Desert Grassland Eco-Hydrology Field Research Station, North Foot
of Inner Mongolia Yinshan, China Institute of Water Resources and Hydropower Research, Hohhot 010020, China;
6. Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100094, China; 7. School of Geography
and Ocean Science, Nanjing University, Nanjing 210023, China)

Abstract: In order to investigate the spatiotemporal evolution rule of vegetation and water in arid and semi-arid areas of
China, this study obtained the information of precipitation, evapotranspiration, runoff, surface soil moisture and total land
water storage variations in the Inner Mongolia section of the Yellow River Basin by integrating multi-source satellite remote
sensing observation, reanalysis datasets, and model simulation data. The spatiotemporal evolution characteristics of
vegetation and water resources in different land use types from 2003 to 2018 were analyzed, and the interaction patterns

between vegetation and various hydrological elemcnts were explored. The results indicate that the increase of forest
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vegetation coverage in the eastern part of the Inner Mongolia section of the Yellow River Basin leads to the increase of
evapotranspiration. The sum of annual evapotranspiration and runoff is 16.5 mm higher than the precipitation, resulting in
the decrease of soil moisture and groundwater storage. The annual irrigation water consumption in farmlands ranges from
101. 3 to 108. 9 mm, and increases with the annual increase of cropland vegetation cover. Although the sum of annual
evapotranspiration and runoff in grassland areas is lower than the precipitation, the continuous increase of grassland
vegetation coverage significantly reduces the water surplus, resulting that the water consumption of grassland is approaching
its eco-hydrological threshold. Total land water storage equivalent water height decreases at a rate of (7.5+1.9) mm per
year, indicating a trend of groundwater depletion in the region. The interannual fluctuation of precipitation shows a
gradually diminishing impact on vegetation coverage and evapotranspiration, as well as a decreasing influence on the
changes of surface soil moisture in forests.

Key words: vegetation; hydrologic components; ecological restoration; spatio-temporal evolution; Inner Mongolia section
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