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Analysis of Uncertainties and Identification of Impact Factors of Unbalances
of Water Supplies and Water Demands under Extreme Dry Years

WANG Youzhi'? LIU Shufang'>  HAN Jinxu'? LUO Yun'? LI Qiangkun'?’
(1. Yellow River Institute of Hydraulic Research, Yellow River Conservancy Commission, Zhengzhou 450003, China
2. Yellow River Laboratory, Zhengzhou 450003, China)

Abstract; Aiming to identify impact factors of unbalances of water supplies and water demand ( referred
to WSD) of Yellow River Basin under extreme dry years to support water resources management, the
WSD was measured by ranges and depth of WSD. Besides, responses of WSD on metro-hydrological
elements, economic and society, reservoir regulation, ecology and environments were explored by the
principal component analysis method (PCA). Moreover, uncertainties of surface water supplies and
discharges of reservoirs were measured by stochastic functions that were verified by Kolmogorov — Smirnov
test (K—S) and augmented dickey fuller (A — D) approaches. The influences of single and interactive
parameters on WSD were studied by three-level factors method. The results showed that WSD of Yellow
River Basin ranged from medium, relatively high and high degree. Surface water supplies and discharges
of reservoirs had the most impacts on WSD and explanation rate reached about 55.055% . Xiaolangdi
reservoir had the biggest impact on WSD, followed by surface water supplies and Wanjiazhai reservoir.
These results could identify key impact factors of WSD under interactions among hydrometeorology,
socioeconomics, reservoir operation and ecol ogical environment. Besides, it could explore impacts of
uncertainties on WSD, supporting water resources management of Huanghe River.

Key words: extreme dry years; Yellow River Basin; imbalances between water supplies and water

demands; principal component analysis; uncertainty analysis; sensitive analysis
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Fig.4 Water withdrawal, water usages of industries, discharges of reservoirs, wastewater and sediment
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