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Fig.S1. Locations of sampling points across the study area.
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Fig.S2. Variations in DOM fluorescence components across the salinity gradient. Significant correlation at the **p < 0.01.
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Fig.S3. Van Krevelen diagrams of DOM from FT-ICR MS analysis: (a) low-salinity (LS), (b) high-salinity (HS); (c)-(h) present the variations in each DOM component between the LS and HS groups. Significant correlation at the **p < 0.01; No significant correlation at the ns.
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Fig.S4. Relationships of CH4 with DOM content (a, e) and optical properties (b-d, f-h). Significant correlation at the **p < 0.01; No significant correlation at the p > 0.05.
Supporting Text:
Supporting Text S2. The relationship between DOM fluorescent components and salinity.

By combining 3D-EEM technology with the PARAFAC model, the fluorescence components of DOM in 90 water bodies were investigated (Fig.S1). A total of four fluorescence components were identified, accounting for more than 95% of the EEM variance. C1 (Ex: < 290 (330-400) nm; Em: 400-500 nm) was classified as a humic-like component of terrestrial origin1. C2 (Exmax: 318 nm; Emmax: 445 nm) was classified as a marine humic-like substance2. C3 (Exmax: 400 nm; Emmax: 477 nm) was identified as a terrestrial humic acid3,4. C4 (Exmax: 280 nm; Emmax: 340 nm) exhibited fluorescence similar to C5 reported in Menendez et al. (2024) and was associated with tryptophan-like substances5. The maximum fluorescence intensities (Fmax) of both the humic-like components (C1, C2, C3) and the protein-like component (C4) were negatively correlated with salinity. This suggests that increasing salinity may enhance the adsorption capacity of DOM onto sediment particles, promoting its burial in sediments and thereby contributing to carbon sink formation6. Furthermore, the negative correlation between the Fmax of C4 and salinity may also be attributed to salinity-induced changes in microbial community composition and activity, which may allow certain labile DOM components to be preferentially utilized by specific halotolerant microorganisms7.

Methods:
The three-dimensional excitation-emission matrix (3D-EEM) spectra of the water samples were measured using a steady-state fluorescence spectrometer (FM-4P-TCSPC). The excitation wavelength ranged from 200 to 500 nm, and the emission wavelength ranged from 250 to 550 nm, with a scanning interval of 5 nm. The excitation and emission slit widths were both set to 10 nm, and all measurements were performed at a scanning speed of 1200 nm/min. Background subtraction was carried out using ultrapure water to eliminate most of the Raman scattering from each DOM spectrum. Parallel factor analysis (PARAFAC) was conducted following Chen et al. (2021) using the DOM Fluor toolbox in MATLAB R2019a8. To ensure accurate fluorescence component identification, PARAFAC models with four to eight components were constructed, and the four-component model was validated through split-half analysis, residual analysis, and loading analysis. The maximum fluorescence intensity (Fmax) was used to represent the fluorescence information across all data9.
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