
Table 1 Periodic changes of rainfall, runoff and sediment component time series
	component time series
	Periodic changes (year) / Res changes

	
	Rainfall
	Runoff
	Sediment

	IMF1
	2~5
	2~5
	2~5

	IMF2
	5~8
	6~9
	5~10

	IMF3
	9~11
	29~30
	11~30

	IMF4
	28
	32
	41

	Res
	first reduce and then increase
	reduce
	reduce



Table 2 Unit root test results of the original time series and components
	Time series
	Variables
	ADF value
	Test type (c, t, k)
	Test critical values
	Stationary or not

	
	
	
	
	1%
	5%
	10%
	

	The original
	x0
	-0.5138
	(0, 0, 3)
	-2.6186
	-1.9485
	-1.6121
	No

	
	y0
	-0.8657
	(0, 0, 3)
	-2.6186
	-1.9485
	-1.6121
	No

	
	z0
	-0.3647
	(0, 0, 3)
	-2.6186
	-1.9485
	-1.6121
	No

	
	Δx0
	-7.4505
	(0, 0, 2)
	-2.6186
	-1.9485
	-1.6121
	Yes

	
	Δy0
	-6.2861
	(0, 0, 2)
	-2.6186
	-1.9485
	-1.6121
	Yes

	
	Δz0
	-6.5489
	(0, 0, 2)
	-2.6186
	-1.9485
	-1.6121
	Yes

	The IMF1 
	x1
	-7.8693
	(c, 0, 1)
	-3.5812
	-2.9266
	-2.6014
	Yes

	
	y1
	-7.6006
	(c, 0, 1)
	-3.5812
	-2.9266
	-2.6014
	Yes

	
	z1
	-8.3002
	(c, 0, 1)
	-3.5812
	-2.9266
	-2.6014
	Yes

	The IMF2 
	x2
	-10.8127
	(c, 0, 1)
	-3.5812
	-2.9266
	-2.6014
	Yes

	
	y2
	-14.1319
	(c, 0, 1)
	-3.5812
	-2.9266
	-2.6014
	Yes

	
	z2
	-14.2495
	(c, 0, 1)
	-3.5812
	-2.9266
	-2.6014
	Yes

	The IMF3 
	x3
	-14.6845
	(c, 0, 1)
	-3.5812
	-2.9266
	-2.6014
	Yes

	
	y3
	-10.0076
	(c, 0, 1)
	-3.5812
	-2.9266
	-2.6014
	Yes

	
	z3
	-8.6862
	(c, 0, 1)
	-3.5812
	-2.9266
	-2.6014
	Yes

	The IMF4 
	x4
	-26.8800
	(c, t, 1)
	-4.1706
	-3.5107
	-3.1855
	Yes

	
	y4
	-23.9409
	(c, t, 1)
	-4.1706
	-3.5107
	-3.1855
	Yes

	
	z4
	-26.7954
	(c, t, 1)
	-4.1706
	-3.5107
	-3.1855
	Yes

	The residual
	x5
	-20.3586
	(c, t, 1)
	-4.1706
	-3.5107
	-3.1855
	Yes

	
	y5
	-13.4521
	(c, t, 1)
	-4.1706
	-3.5107
	-3.1855
	Yes

	
	z5
	-25.1841
	(c, t, 1)
	-4.1706
	-3.5107
	-3.1855
	Yes



Table 3 Unit root test results of residual sequences of co-integration equations
	Residual sequences 
	ADF value
	Test type (c, t, k)
	Test critical values
	Stationary or not

	
	
	
	1%
	5%
	10%
	

	u0
	-4.6011
	(c, 0, 1)
	-3.6105
	-2.9390
	-2.6079
	Yes

	u1
	-6.8268
	(c, 0, 1)
	-3.6105
	-2.9390
	-2.6079
	Yes

	u2
	-7.7600
	(c, 0, 1)
	-3.6156
	-2.9411
	-2.6091
	Yes

	u3
	-6.1780
	(c, 0, 1)
	-3.6156
	-2.9411
	-2.6091
	Yes

	u4
	-8.7148
	(c, 0, 1)
	-3.6156
	-2.9411
	-2.6091
	Yes

	u5
	-5.5610
	(c, 0, 1)
	-3.6156
	-2.9411
	-2.6091
	Yes



Table 4  Runoff forecast accuracy class table
	Accuracy class
	A
	B
	C

	Pass rate / %
	QR≥85
	85>QR≥70
	70>QR≥60

	Deterministic coefficient
	DC>0.9
	0.9≥DC>0.7
	0.7>DC≥0.5



Table 5 The forecasted values and relative errors of the two models during the forecast period
	Year
	Measured value(108m3)
	ECM-OTS model
	ECM-CEEMDAN model

	
	
	Predicted value(108m3)
	Relative error (%)
	Predicted value(108m3)
	Relative error (%)

	2006
	141.26
	164.72
	16.60
	157.08
	11.19

	2007
	189.04
	177.12
	6.31
	181.34
	4.07

	2008
	174.60
	157.93
	9.55
	165.21
	5.37

	2009
	263.48
	197.06
	25.21
	213.92
	18.81

	2010
	197.08
	210.72
	6.92
	209.32
	6.21

	2011
	211.21
	198.11
	6.20
	193.63
	8.32

	2012
	284.04
	232.62
	18.10
	249.97
	11.99

	2013
	194.64
	191.92
	1.40
	189.24
	2.77



