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Tab. 1 Periodic oscillation characteristics of annual runoff of\Danjiangkou reservoir in different time intervals
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Fig. 6 Wet and dry periods changing tendency of annual runoff of Danjiangkou reservoir in different years
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Tab. 2 Monthly runoff predictive factors of Danjiangkou reservoir
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Fig. 7 Comparison between measured and simulated monthly average discharge of Danjiangkou reservoir (multiple linear regression model)
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Water inflow regime analysis and runoff prediction of Danjiangkou reservoir
WAN Yusheng' , WANG Dong’ s HUANG Chaojun'
(Water Sources Company of South-to-North Water Transfers,Danjiangkou 442700,China;

Bureau of Hydrology ,Changjiang Water Resources Commission sWuhan 430010, China)
Abstract: The water inflow of Hanjiang River basin (HRB) continues to decline in recent years. The imbalance between supply
and demand of water resources becomes more acute. Hence, it is necessary to study the middle and long-term water inflow pre-
diction of HRB. If the annual and monthly runoff of the Danjiangkou reservoir can be predicted accurately, it would may ensure
water supply safety of the Middle Route of the South-to-North Water Transfer Project for the northern region. Meanwhile, it
can also provide technical support for making an annual water regulation plan of the Middle Route of the South-to-North Water
Transfer Project.

The basin above the Danjiangkou reservoir was selected as a research object. Water inflow of the Danjiangkou reservoir was
predicted from qualitative and quantitative perspectives, respectively. The trend and periodicity characteristics of annual runoff
were analyzed based on the monthly runoff data from 1956 to 2016. Characteristics of the annual water inflow were analyzed
from qualitative perspectives in the Danjiangkou reservoir. The predictive factors which closely related to the runoff were select-
ed based on hundred-term climate system indices set and sunspot number. The multiple linear regression-model and random for-
est model were constructed for the monthly runoff prediction. The monthly runoff was alsospredicted from quantitative perspec-
tive,

The results showed that the annual runoff exhibited a significant decreasing trendswith periodic oscillation characteristics
of 6-8 years and 18-21 years. The monthly runoff of 2017 was predicted with a passing rate of 83. 3% and 75. 0% for the ran-
dom forest model and multiple linear regression model, respectively. The high prediction accuracies indicated that they can be
applied for the monthly runoff prediction in the Danjiangkou reservoir. By contrast, the random forest model was better.

Presently, the runoff of the Danjiangkou reservoir is low. It is alsowpredicted that water inflow less than normal runoff is
expected in the near future. The multiple linear regression model andrandom forest model were constructed. Both simulation
precisions were good based on calibration and validation results. They'can be applied for the runoff prediction of the Danjiangkou
reservoir. By contrast, the simulation performance of the fandom forest model is slightly better. Besides, the prediction precision
of runoff in dry seasons is poor. The main reason is, that prediction permissible error depends on the variation range of annual
runoff,

Key words: Danjiangkou reservoir; runoff prediction; multiple linear regression model; random forest model
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