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Tables

Table S1. General water quality of the mainstream, tributary, pond, reservoir waters and two wastewater (Mean±SD)a.
 Waters n pH EC (mS/cm) DOC (mg/L) TDN (mg/L)

Average and statistical differences (mainstream versus tributary versus pond versus reservoir waters)
Mainstream (M) 22 7.4±0.2c 2.1±3.4a 4.01±0.76bc 15.42±1.95a
Tributary (T) 43 7.7±0.5b 3.1±4.9a 6.87±6.45b 12.40±10.50ab
Pond (P) 11 8.3±0.3a 0.8±0.5a 11.97±6.00a 14.60±26.93bc
Reservoir (R) 6 7.3±0.1c 0.1±0.03b 3.21±0.95c 0.86±0.74c
M vs T vs P vs R P>T>M≈R M≈T≈P>R P>T≈M≈R M>P≈T>R
Average and statistical differences (Disturbed versus reservoir waters)
Disturbed waters (DW) 76 7.7±0.3a 2.4±4.3a 6.78±5.95a 13.6±13.14a
Reservoir (R) 6 7.3±0.1b 0.1±0.03b 3.21±0.95b 0.86±0.74b
DW vs R DW>R DW>R DW>R DW>R
W1 - 6.8 2.4 3.52 14.08
W2 - 6.3 1.7 10.59 41.08

aEC: electrical conductivity; DOC: dissolved organic carbon; TDN: total dissolved nitrogen. “>” suggests significant inter-group differences (P < 
0.05) in the post hoc analyses following one-way ANOVA or nonparametric Kruskal-Wallis test between disturbed and reservoir waters, and 
among mainstream, tributary, pond and reservoir waters. 
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Table S2. Comparison of the general water quality in this study with previously reported urban streams. 

Rivers City/State Country pH
EC 
(mS/cm)

DOC 
(mg/L)

References

Maozhou 
mainstream

Shenzhen China 6.7-7.5 0.5-15.8 3.3-5.8 This study

Maozhou 
mainstream

Shenzhen China 6.8-7.5 0.5-2.2 4.2-11.2 Liao et al.1

Zhujiang 
River

Guangzhou China - 0.4-30 5.1-15.2 Meng et al.2

Nanming 
River 

Guiyang China 7.5-8.0 - 0.5-5.6 Mostofa et al.3

Headwater 
streams

Maine USA >7.0 0.5-1.8 5.1-8.1 Parr et al.4

Daliao 
River

Shenyang China - - 4.3-7.5 He et al.5

-not available
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Table S3. Spectroscopic indices and percentages of four fluorescent components in the mainstream, tributary, pond, reservoir waters and two 
wastewater (Mean±SD)a.

Waters n
SUVA254 

(L/mg C/m)
E2/E3 FI HIX BIX C1 (%) C2 (%) C3 (%) C4 (%)

Average and statistical differences (mainstream versus tributary versus pond versus reservoir waters)
Mainstream (M) 22 1.87±0.16a 6.26±0.39a 2.08±0.03a 2.74±0.59b 1.03±0.02a 21±4b 21±5b 26±5a 32±5a
Tributary (T) 43 2.00±0.51a 5.42±1.02b 1.98±0.14b 2.39±0.59c 0.98±0.08b 18±6b 18±5b 28±5a 34±5a
Pond (P) 11 1.39±0.41b 6.20±1.24a 1.85±0.15c 3.16±0.61ab 0.91±0.05c 29±5a 26±5a 24±5ab 21±5b
Reservoir (R) 6 2.01±0.13a 5.34±0.21b 1.71±0.06c 3.98±0.66a 0.90±0.01c 35±5a 30±5a 17±5b 18±5b
Average and statistical differences (Disturbed versus reservoir waters)
Disturbed waters 
(DW)

76 1.87±0.46b 5.66±0.46a 1.98±0.14a 2.61±0.66b 0.98±0.07a 21±7b 20±6b 27±8a 32±8a

Reservoir (R) 6 2.01±0.13a 5.34±0.21b 1.71±0.06b 3.98±0.64a 0.90±0.01b 35±5a 30±5a 17±5b 18±5b
DW vs R 　 R>DW DW>R DW>R R>DW DW>R R>DW  R>DW  DW>R  DW>R
W1 - 1.76 8.25 2.10 2.39 1.02 19 21 24 36
W2 - 1.20 7.66 2.13 2.20 1.02 17 19 30 34
aSUVA254: specific ultraviolet absorbance at 254 nm; FI = fluorescence index; HIX: humification index; BIX = biological index. “>” suggests 
significant inter-group differences (P < 0.05) and the statistical approaches are the same as in Table S1. 
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Table S4. Comparison of the four fluorescent components identified by PARAFAC 
with previously reported components.

Component
Excitation 
max (nm)

Emission 
max (nm)

Description and 
likely structure

Reported component in 
the references

C1
<260 
(336)

450 UVC humic-like
Shutova et al.6: C1
Murphy et al.7: C2

C2
<260 
(309)

404

UVC reprocessed humic-like, 
Low molecular weight, common 
in marine environments 
associated with biological activity

Shutova et al.6: C2
Wünsch et al.8: C3
Kulkarni et al.9: C3

C3 275 310
Tyrosine-like, Amino acids, free 
or bound in proteins, fluorescence 
resembles free tyrosine 

Hambly et al.10: C5
Podgorski et al.11:C5

C4 <240 350

Tryptophan-like, Amino acids, 
free or bound in proteins,
fluorescence resembles free 
tryptophan

Osburn et al.12: C6
Wünsch et al.8: C1
Walker et al.13: C4
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Table S5. Loadings of water parameters on the first two principal components of 
principal component analysis.

Water parameter
Principal 

component 1
Principal 

component 2
pH -0.344 0.427
Electronic conductivity (EC) 0.465 0.226
Dissolved organic carbon (DOC) 0.266 0.905
Total dissolved nitrogen (TDN) 0.613 0.524
DOC/TDN -0.621 0.298
Specific ultraviolet absorbance at 254 nm (SUVA254) -0.004 -0.739
E2/E3 -0.123 -0.267
Fluorescence index (FI) 0.776 -0.104
Humification index (HIX) -0.922 -0.114
Biological index (BIX) 0.633 -0.532
Fluorescent component C1 -0.955 0.045
Fluorescent component C2 -0.919 0.044
Fluorescent component C3 0.835 0.413
Fluorescent component C4 0.698 -0.458
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Table S6. Abundance changes of some representative CHOS molecules from M6 to M13.
Neutral
Mass Class Formula Percentage 

at M6
Percentage 

at M9
Percentage 

at M13
Abundance change 

from M6 to M9 
Abundance change 
from M9 to M13

312.10 O5S1 C15H20O5S1 1.8% 2.8% 2.1% 68.1% -29.9%
298.09 O5S1 C14H18O5S1 1.1% 1.8% 1.3% 63.9% -29.0%
284.07 O5S1 C13H16O5S1 0.6% 0.8% 0.6% 55.5% -27.5%
326.12 O5S1 C16H22O5S1 0.7% 1.0% 0.8% 50.0% -25.5%
282.13 O3S1 C15H22O3S1 0.1% 0.3% 0.1% 149.2% -50.9%
314.05 O7S1 C13H14O7S1 0.1% 0.3% 0.2% 109.1% -39.0%
274.05 O6S1 C11H14O6S1 0.1% 0.2% 0.1% 105.8% -42.1%
296.14 O3S1 C16H24O3S1 0.2% 0.3% 0.2% 104.3% -41.6%
328.06 O7S1 C14H16O7S1 0.2% 0.3% 0.2% 100.6% -35.8%
310.16 O3S1 C17H26O3S1 0.2% 0.3% 0.2% 77.5% -33.5%
342.08 O7S1 C15H18O7S1 0.2% 0.3% 0.2% 75.7% -31.3%

Abundance change from M6 to M9 = (PM9DOCM9-PM6DOCM6) / PM6DOCM6, and abundance change from M9 to M13 = (PM13DOCM13- 
PM9DOCM9) / PM9DOCM9, where Pi = the percentage of single CHOS compound at site i and DOCi = dissolved organic carbon concentration at 
site i.



S8

Figures

Figure S1. Photos of some representative sites: (A) reservoir water at R6, (B) upper mainstream 
site at M2, (C) middle mainstream site at M14, (D) lower mainstream site at M22, (E) upper 
tributary site at T1-3, (F) lower tributary site at T20-4, (G) pond water at P11, (H) wastewater 
site at W1.
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Figure S2. Increased DOC and TDN levels and decreased optical indices (SUVA254 and HIX) 
from upper to lower tributary. (A) DOC: dissolved organic carbon; (B) TDN: total dissolved 
nitrogen; (C) SUVA254: specific ultraviolet absorbance at 254 nm; (D) HIX: humification index. 
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Figure S3. Loadings of the four fluorescent dissolved organic matter (DOM) components on 
the excitation and emission spectra. 
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Figure S4. Scores of principal component 1 (PC1: 42.7%) from mainstream sites M1 to M22.
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Figure S5. Representative van Krevelen diagrams of all the compound classes in all 8 water 
samples (A) R6, (B) W1, (C) M1, (D) M6, (E) M9, (F) M13, (G) M19, (H) M22 based on the 
method in Wu et al.14.  The gray dots represent the unclassified group. 
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