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Simulation of Green Water Management and Effect Evaluation of
Water — Sediment — Quality Coordination Regulation in Huangshui Basin

WANG Yubao'> BAI Yawen'® LIU Rong'®> ZHANG Wen'”’
(1. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas,
Ministry of Education, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Institute of Water Saving Agriculture in Arid Regions of China, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; In the context of ecological protection and high-quality development strategy in the Yellow
River Basin, green water management in the upper reaches of the basin is of great significance for
conserving water sources, protecting fragile ecology and alleviating water shortage in the basin. There are
many measures for green water management, and their effect needs to be further studied. An SWAT
hydrological model was constructed in Huangshui Basin in the upper reaches of the Yellow River Basin.
Five green water management measures, including contour tillage, residue mulching, stone line, terraced
field and farmland conversion to forest on slops above 15° were simulated, and the changes of water
quantity, sediment and water quality were analyzed. Combined with the coordination level of water, sand
and quality management, the effects and applicability of different measures were explored. The results
showed that farmland conversion to forest on slops above 15° had the best effect on increasing water yield
and groundwater recharge, which were 1.77 x 10’ m” and 1. 72 x 10" m’, respectively. Contour tillage
and stone line can effectively regulate annual runoff distribution and reduce runoff in flood season. All the
five measures can reduce the sediment yield load, among which terrace and stone line had the most
significant effect, and the reduction rate was 13. 5% and 13. 0% respectively. All the five measures can
reduce the total nitrogen (TN) and total phosphorus (TP) load, and the reduction rate in dry years was
higher than that in wet years. The reduction effect of terraced and contour tillage was better, which was
24.6% and 14.7% for TN and 45.3% and 21.9% for TP, respectively. Through the water — sand —

quality management collaborative analysis, excellent coupling can be achieved in the other four scenarios
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except for the residue mulching which was high coupling. The order of coupling coordination degree was

terraced field, farmland conversion to forest on slopes above 15°, stone line, contour planting, residue

mulching. The results can provide reference for green water management measures and optimal allocation

of water resources in the Yellow River Basin.

Key words: green water management; water — sediment — quality coordination regulation; coupling

coordination degree; Huangshui Basin; SWAT model
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Fig.1 Geographical location of Huangshui Basin
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Fig.3 Land use map in Huangshui Basin
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Tab.4 Crop management practices input into SWAT model
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Fig.5 Simulated and observed runoff at Minhe Station
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Tab.5 Monthly calibration and validation statistics

for SWAT models
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Tab.6 Set relevant parameters of scenario simulation
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Tab.8 Coupling index classification
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