The CEEMDAN calculation process can be described as follows:
(1) Set s(n) as the original signal and V(n) as the added white noise of different amplitudes, then the signal sequence for the i-th experiment as:
	
	(1)


(2) The average value of the first modal component obtained by using EMD method is:
	
	(2)


Calculate the residual component as:
	
	(3)


(3) Assuming that the m-th modal component obtained by EMD decomposition is Em (·), decomposing the sequence , the second modal component is computed as follows：
	
	(4)


The second residual component is:
	
	(5)


(4) Similarly, the m-th residual component is：
	
	(6)


The m+1-th component is:
	
	(7)


(5) Repeat step (4) until the iteration is complete or the residual components do not satisfy the EMD decomposition condition. Finally, the original signal S(n) is decomposed into:
	
	(8)
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Fig S1 The error comparison between the five New Sub-series predicted values and the true values of time Windows of different sizes.
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Fig. S2 Violin graph-boxplot composite of true values and predicted values of eight different prediction models. The three red dashed lines from top to bottom represent the maximum, mean, and minimum of the true values, respectively.
Table S1 Year-by-year comparison of the performance of CGCLM and single LSTM models for different window sizes
	Metrics
	Year
	CGCLM
	LSTM

	
	
	14days
	31days
	61days
	91days
	14days
	31days
	61days
	91days

	RMSE
	2006
	0.83 
	0.73 
	0.73 
	0.72 
	1.53 
	1.55 
	1.22 
	1.12 

	
	2007
	1.06 
	0.92 
	1.04 
	1.05 
	1.62 
	1.50 
	1.41 
	1.15 

	
	2008
	1.09 
	1.06 
	0.97 
	0.99 
	1.79 
	1.66 
	1.38 
	1.34 

	
	2009
	1.15 
	1.09 
	0.99 
	1.33 
	1.76 
	1.58 
	1.51 
	1.09 

	
	2010
	1.12 
	0.93 
	0.82 
	0.75 
	1.41 
	1.23 
	0.95 
	1.07 

	
	2011
	1.10 
	1.00 
	1.04 
	1.23 
	1.61 
	1.51 
	1.25 
	1.42 

	
	2012
	1.30 
	1.37 
	1.24 
	1.96 
	1.98 
	1.96 
	1.74 
	1.64 

	
	2013
	1.14 
	1.07 
	0.96 
	0.89 
	1.80 
	1.47 
	1.43 
	1.01 

	
	2014
	1.21 
	1.04 
	0.98 
	0.67 
	1.66 
	1.51 
	1.61 
	0.95 

	
	2015
	1.09 
	1.07 
	0.86 
	1.18 
	1.97 
	1.60 
	1.36 
	1.38 

	
	2016
	1.17 
	1.03 
	1.03 
	0.90 
	1.77 
	1.63 
	1.21 
	1.15 

	
	2017
	1.63 
	1.52 
	1.39 
	1.56 
	2.21 
	2.32 
	1.85 
	2.16 

	
	2018
	1.75 
	1.48 
	1.38 
	1.47 
	2.42 
	2.75 
	2.40 
	1.72 

	
	2019
	1.78 
	1.69 
	2.14 
	3.01 
	3.52 
	3.64 
	4.31 
	4.73 

	
	Average
	1.24 
	1.14 
	1.11 
	1.26 
	1.93 
	1.85 
	1.69 
	1.57 

	
	All
	1.25 
	1.15 
	1.12 
	1.30 
	1.92 
	1.86 
	1.73 
	1.60 

	MAE
	2006
	0.66 
	0.58 
	0.57 
	0.59 
	1.25 
	1.29 
	0.92 
	0.93 

	
	2007
	0.85 
	0.75 
	0.80 
	0.86 
	1.31 
	1.26 
	1.26 
	0.98 

	
	2008
	0.89 
	0.85 
	0.76 
	0.81 
	1.49 
	1.36 
	1.15 
	1.22 

	
	2009
	0.92 
	0.88 
	0.78 
	1.09 
	1.42 
	1.24 
	1.21 
	0.84 

	
	2010
	0.88 
	0.75 
	0.67 
	0.59 
	1.14 
	1.00 
	0.77 
	0.86 

	
	2011
	0.90 
	0.81 
	0.83 
	1.01 
	1.36 
	1.25 
	1.07 
	1.21 

	
	2012
	1.06 
	1.13 
	1.04 
	1.68 
	1.63 
	1.69 
	1.52 
	1.47 

	
	2013
	0.91 
	0.84 
	0.77 
	0.71 
	1.53 
	1.27 
	1.24 
	0.87 

	
	2014
	0.96 
	0.83 
	0.75 
	0.53 
	1.35 
	1.25 
	1.34 
	0.76 

	
	2015
	0.88 
	0.87 
	0.72 
	0.99 
	1.59 
	1.26 
	1.09 
	1.22 

	
	2016
	0.94 
	0.85 
	0.84 
	0.74 
	1.45 
	1.30 
	1.01 
	0.95 

	
	2017
	1.30 
	1.18 
	1.09 
	1.22 
	1.79 
	1.95 
	1.51 
	1.85 

	
	2018
	1.40 
	1.16 
	1.09 
	1.11 
	1.96 
	2.31 
	2.09 
	1.39 

	
	2019
	1.42 
	1.33 
	1.84 
	2.77 
	2.68 
	2.90 
	3.87 
	4.32 

	
	Average
	1.00 
	0.91 
	0.90 
	1.05 
	1.57 
	1.52 
	1.43 
	1.35 

	
	All
	0.98 
	0.90 
	0.87 
	0.99 
	1.53 
	1.47 
	1.35 
	1.23 

	R2
	2006
	0.91 
	0.93 
	0.93 
	0.92 
	0.69 
	0.68 
	0.80 
	0.82 

	
	2007
	0.87 
	0.90 
	0.87 
	0.87 
	0.69 
	0.73 
	0.76 
	0.84 

	
	2008
	0.84 
	0.85 
	0.88 
	0.87 
	0.58 
	0.64 
	0.75 
	0.77 

	
	2009
	0.78 
	0.80 
	0.84 
	0.71 
	0.48 
	0.58 
	0.62 
	0.80 

	
	2010
	0.87 
	0.91 
	0.93 
	0.94 
	0.79 
	0.84 
	0.90 
	0.88 

	
	2011
	0.85 
	0.88 
	0.87 
	0.81 
	0.68 
	0.72 
	0.81 
	0.75 

	
	2012
	0.84 
	0.82 
	0.86 
	0.64 
	0.63 
	0.64 
	0.72 
	0.75 

	
	2013
	0.86 
	0.88 
	0.90 
	0.91 
	0.64 
	0.76 
	0.78 
	0.89 

	
	2014
	0.84 
	0.88 
	0.89 
	0.95 
	0.69 
	0.74 
	0.71 
	0.90 

	
	2015
	0.91 
	0.91 
	0.94 
	0.89 
	0.71 
	0.81 
	0.86 
	0.86 

	
	2016
	0.88 
	0.91 
	0.91 
	0.93 
	0.73 
	0.77 
	0.87 
	0.89 

	
	2017
	0.82 
	0.85 
	0.87 
	0.84 
	0.67 
	0.64 
	0.77 
	0.69 

	
	2018
	0.82 
	0.87 
	0.89 
	0.87 
	0.65 
	0.55 
	0.66 
	0.82 

	
	2019
	0.87 
	0.89 
	0.82 
	0.65 
	0.50 
	0.47 
	0.26 
	0.14 

	
	Average
	0.85 
	0.88 
	0.88 
	0.84 
	0.65 
	0.68 
	0.73 
	0.77 

	
	All
	0.91 
	0.92 
	0.93 
	0.90 
	0.79 
	0.80 
	0.83 
	0.85 
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