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Figure S1. Variations in optical indices of sedimentary DOM among river reaches and sampling depths in the Niya River Basin. Each panel shows the distribution of variables measured at three river sections: upstream (green squares), midstream (yellow triangles), and downstream (red circles). Data were obtained from two sediment depths (0–5 cm and 5–10 cm). The x-axis represents sampling sites along the river (N1–N10), and the y-axis represents the relative values of the measured parameters, including SUVA254, SR、E2/E3、Beta/Alpha、HIX and FI. Dashed lines indicate fitted regression trends, with the corresponding slope and P value shown in each panel. [image: ]


Table S1. Geographical information, sediment sampling status, and environmental characteristics of sampling sites in the Niya River Basin.
	Sample ID
	Sampling site
	Longitude (°E)
	Latitude (°N)
	Altitude (m)
	Sample type
	Surface layer
	Subsurface layer
	Environmental characteristics

	N1
	Upper reaches 
	82.70
	36.67
	2189
	Sediment
	Collected
	Collected
	Runoff convergence zone, gravelly riverbed, rapid flow

	N2
	Upper reaches
	82.66
	36.92
	1632
	Sediment
	Collected
	NA
	Runoff convergence zone, gravelly riverbed, rapid flow

	N3
	Upper reaches 
	82.62
	37.06
	1421
	Sediment
	Collected
	Collected
	Main runoff channel, slower flow

	N4
	Upper reaches
	82.73
	37.07
	1408
	Sediment
	Collected
	Collected
	Main runoff channel, slower flow, 
adjacent to irrigated area

	N5
	Mid-stream
	82.70
	37.08
	1403
	Sediment
	Collected
	Collected
	Alluvial plain landform, 
Niya River wetland area

	N6
	Mid-stream
	82.81
	37.68
	1307
	Sediment
	Collected
	Collected
	Alluvial plain landform, 
Niya River wetland area

	N7
	Mid-stream
	82.78
	37.46
	1333
	Sediment
	Collected
	Collected
	Alluvial plain landform, 
Niya River wetland area

	N8
	Lower reaches 
	82.81
	37.34
	1358
	Sediment
	Collected
	Collected
	Plain desert landform, 
runoff dissipation zone

	N9
	Lower reaches 
	82.78
	37.29
	1354
	Sediment
	Collected
	Collected
	Plain desert landform, 
runoff dissipation zone

	N10
	Lower reaches
	82.77
	37.09
	1390
	Sediment
	Collected
	Collected
	Plain desert landform, 
runoff dissipation zone


NA indicates that subsurface sediment was unavailable because of site-specific sediment constraints.
[bookmark: OLE_LINK1]Table S2. the corresponding quantitative information 
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	Surfaces soil
	      Subsurfaces soil

	
	P
	R
	P
	R

	[bookmark: OLE_LINK22]pH dissimilarity
	＜0.05
	0.637
	＜0.05
	0.515

	TOC dissimilarity
	＜0.05
	0.466
	＜0.05
	0.457

	TN dissimilarity
	＜0.05
	0.446
	＜0.05
	0.466

	MZ dissimilarity
	＞0.05
	0.068
	＞0.05
	0.026

	Sand dissimilarity
	＞0.05
	0.037
	＞0.05
	-0.027

	Salt dissimilarity
	＞0.05
	-0.113
	＞0.05
	-0.231
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