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Supplementary Figure 1: The intrinsic mode functions (IMFs) for the third stage without cyclity.
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Supplementary Figure 2: Number of records and corresponding ranges of mean sediment accumulation rates (SARs) across the five regions over the past 20,000 years, showing their trends in SARs. Abbreviations: NR = Northeast Region, EP = Eastern Plain, IMXP = Inner Mongolia-Xinjiang Plateau, QTP = Qinghai-Tibetan Plateau, YGP = Yunnan-Guizhou Plateau.
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Supplementary Figure 3: The rank correlation coefficients between land use, precipitation and temperature in relation to sediment accumulation rates (SARs) in the five regions of China during the downward period of the SARs. Abbreviations: NR = Northeast Region, EP = Eastern Plain, IMXP = Inner Mongolia-Xinjiang Plateau, QTP = Qinghai-Tibetan Plateau, YGP = Yunnan-Guizhou Plateau.
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Supplementary Figure 4: The rank correlation coefficients between land use, precipitation and temperature in relation to sediment accumulation rates (SARs) in the five regions of China during the stable period of the SARs. Abbreviations: NR = Northeast Region, EP = Eastern Plain, IMXP = Inner Mongolia-Xinjiang Plateau, QTP = Qinghai-Tibetan Plateau, YGP = Yunnan-Guizhou Plateau. There are no sediment records for this period of the EP.






[bookmark: _Hlk199366695][bookmark: OLE_LINK61]Supplementary Table 1: Biome type in growing sediment accumulation rates (SARs) in the first stage. Abbreviations: NR = Northeast Region, EP = Eastern Plain, IMXP = Inner Mongolia-Xinjiang Plateau, QTP = Qinghai-Tibetan Plateau, YGP = Yunnan-Guizhou Plateau.
	　Region
	Biome type
	No. of type

	NR
	Temperate grassland 
	3

	
	Cold deciduous forest
	1

	EP
	Warm-temperate evergreen broadleaf and mixed forest
	2

	
	Temperate deciduous broadleaf forest
	1

	IMXP
	Temperate grassland
	7

	
	Desert
	5

	
	others
	4

	QTP
	Cold deciduous forest
	12

	
	Cold evergreen needleleaf forest
	5

	
	others
	5

	YGP
	Warm-temperate evergreen broadleaf and mixed forest
	5

	
	Cool-temperate evergreen needleleaf and mixed forest
	2

	
	others
	9
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Supplementary Table 2: Biome type in growing sediment accumulation rates (SARs) in the second stage. Abbreviations: NR = Northeast Region, EP = Eastern Plain, IMXP = Inner Mongolia-Xinjiang Plateau, QTP = Qinghai-Tibetan Plateau, YGP = Yunnan-Guizhou Plateau.
	Region　
	Biome type
	No. of type

	NR
	Temperate grassland
	5

	EP
	Temperate deciduous broadleaf forest
	6

	
	Warm-temperate evergreen broadleaf and mixed forest
	2

	
	Tropical evergreen broadleaf forest
	1

	IMXP
	 Temperate grassland
	13

	
	Desert 
	13

	
	others
	10

	QTP
	Cold evergreen needleleaf forest
	16

	
	Cold deciduous forest
	13

	
	others
	19

	YGP
	Warm-temperate evergreen broadleaf and mixed forest
	17

	
	Cool-temperate evergreen needleleaf and mixed forest
	4

	
	others
	8




[bookmark: OLE_LINK59]Supplementary Table 3: Mean rank correlation coefficient between land use, precipitation, temperature, plant productivity (NPP and GPP), and declining sediment accumulation rates (SARs) in the five lake regions. Abbreviations: NR = Northeast Region, EP = Eastern Plain, IMXP = Inner Mongolia-Xinjiang Plateau, QTP = Qinghai-Tibetan Plateau, YGP = Yunnan-Guizhou Plateau.
	Region
	Land use (%)
	Precipitation
 (𝛿18Op)
	Temperature
 (°C)
	NPP
 (g·m−2y−1)
	GPP
 (g·m−2y−1)

	NR
	0.176
	−0.087
	0.022
	0.180
	−0.060

	EP
	−0.775
	0.885
	0.722
	−0.852
	−0.798

	IMXP
	−0.486
	−0.601
	0.427
	−0.115
	0.106

	QTP
	−0.448
	−0.209
	0.177
	−0.532
	−0.492

	YGP
	−0.732
	−0.400
	0.280
	−0.458
	−0.485



Supplementary Table 4: Mean rank correlation coefficient between land use, precipitation, temperature, plant productivity (NPP and GPP), and stable sediment accumulation rates (SARs) in the five lake regions. Abbreviations: NR = Northeast Region, EP = Eastern Plain, IMXP = Inner Mongolia-Xinjiang Plateau, QTP = Qinghai-Tibetan Plateau, YGP = Yunnan-Guizhou Plateau.
	Region
	Land use
 (%)
	Precipitation
 (𝛿18Op)
	Temperature
  (°C)
	NPP
 (g·m−2y−1)
	GPP
 (g·m−2y−1)

	NR
	0.539
	−0.192
	−0.665
	0.964
	0.893

	EP
	0
	0.477
	−0.943
	0
	0

	IMXP
	−1.000
	−0.033
	−0.158
	0.724
	0.494

	QTP
	−0.110
	0.035
	0.239
	0.070
	0.082

	YGP
	−0.197
	−0.008
	0.152
	0.163
	0.131
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