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Spatiotemporal characteristics of nitrous oxide emissions from urban rivers flowing into lakes
on Taihu basin plains”
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Abstract: Nitrous oxide (N,0), a potent greenhouse gas, is a major contributor to climate warming. Urban rivers, characterized
by substantial pollutant inputs, are recognized as hotspots for N,O emissions. However, N,O emissions in rivers with weak
hydrodynamics in plain areas remain unclear. This study investigated N,O emission patterns in rivers flowing in to Lake Gehu, a
plain urban area in China, and analyzed functional microbial abundance using quantitative PCR (q-PCR) to explore the underlying
mechanisms during both the dry and wet seasons. The results showed no significant seasonal variation in N,O emissions (p >
0.05) but highlighted pronounced spatial differences (p < 0.05). N,O emissions decreased significantly along the flow direction
and were positively correlated with the distance to the lake (R? = 0.68, p < 0.001). For every 1 km decrease in distance from the
lake, N,O emissions decreased by 0.05 mg-m™-d’. Furthermore, N,O emissions increased with the ratio of nitrifying to

denitrifying bacteria, highlighting the critical roles of nitrification and its substrate, ammonium, in regulating N,O production.
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The average EF’s; value in the study area was approximately 5.5 times higher than the default value in the IPCC-2019 guidelines.
These findings enhance the understanding of N,O emissions from urban rivers in plain areas and provide a scientific basis for
improving regional emission estimates.
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Fig.1 Study area and sampling location
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Tab.1 Physical and chemical characteristics of water

B 1K EAL A

M/ (ms?) DO/ (mgL) B/ (°C) M / (NTU) KGE / (mesT) NH4* / (mg'L") NOs/ (mg'L")
(VA=
K FK K FK k7K FK kK FK FhiK FK ik FIK K FK
JZEIA] 0.03 + 0.09 + 1231+ 2.79 + 6.89 + 3037 + 3147+ 4953+ 1.1+ 1.4+ 041+ 021+ 2.40 + 0.26 +
(S1-S7) 0.01 0.02 0.64 1.20 0.31 1.21 12.11 28.44 1.8 0.7 0.15 0.08 0.54 0.13
J A 0.07 + 0.13 + 9.70 + 220+ 585+ 3044+ 4491+ 9136+ 1.8+ 1.5+ 0.53 + 0.30 + 1.95 + 0.41 +
(S8-S19) 0.02 0.04 0.69 1.05 0.16 0.23 11.82 15.37 0.9 0.7 0.18 0.18 0.47 0.17
M| 0.02 + 0.07 + 1181+ 1659+ 511+ 3397+ 105.15 125.41 12+ 13+ 0.14 + 0.13+ 1.67 + 0.35+
(S20-S29) 0.02 0.04 0.39 5.84 0.92 2.15 +65.88  +53.69 0.5 0.7 0.07 0.13 0.40 0.16
WX / / 1232+ 1572+ 6.63+ 3469+ 6241+  141.17 1.3+ 1.7 + 0.02 + 0.07 + 212+ 0.46 +
(S30-S36) 0.53 2.26 0.49 0.40 15.72 + 60.06 0.6 0.6 0.01 0.11 0.29 0.05
Mean Sq 0.003 236.003 29.577 3047.095 1.193 0.444 1044.242

W RPBIEFRRN G9ME £ 752D, Mean Sq RS HUN 75 % 7107 Z1H.
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0.03
a i b Hik
T #
R » =
1 - |
i' e 0.02
1 _' 'h-. &
& ;
- €3] ab
LI ) W
—l '_= _"‘"h 0.01 4
.\'-' Ty a
]0.6mg-m'2~d" -L v a
01 2 3 .h '."' : I l
= 0.00 - - S

B2 N0 & (a) MHEEET (b) IR HREAE
Fig.2 Spatiotemporal characteristics of N2O air-water flux (a) and emission factor (b)
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Fig.3 Correlation analysis of N-O emissions with microorganisms (a) and environmental factors (b), and path analysis (c)

(In Fig.3b, "W" and "S" represent water and sediment environments, respectively. The width and color of the connection line indicate



the correlation coefficient (- value) and significance (p value) between N2 emission and environmental factors, respectively. The color

and size of the square represent the correlation coefficient between environmental factors. In Fig.3c, orange arrows indicate a positive

effect of one variable on another, while blue arrows indicate a negative effect. Solid arrows represent significant relationships, whereas

dashed arrows represent non-significant ones. The numbers above the arrows denote standardized path coefficients, * indicates
significance level:* p < 0.05,** p <0.01,*** p <0.001)
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Attached Tab.I The distance between the sampling sites and the lake

gl FRE (m) bl BEE (m) IEgs FEEY (m)
S1 4570 S8 4710 S20 998
S2 6730 S9 3910 S21 942
S3 5920 S10 2860 S22 924
S4 7230 S11 3380 S23 888
S5 7020 S12 2950 S24 838
S6 6690 S13 3360 S25 823
S7 8070 S14 4060 S26 868
S15 3020 S27 820
S16 2920 S28 858
S17 2910 S29 845
S18 3670
S19 3160

B IT SR LR PRI N2O KR

Attached Tab. II The N2O concentration at the sampling sites prior to water-air equilibrium

w (umol L) g (umol L) W < (umol L) W< (umol L)
ol ik FK 3T Rk FK N ik FK e ik FK
i H # bl # bl # #

S1 0.014  0.016 S8 0.016  0.017 S20 0.014  0.017 S30  0.014 0.016
S2 0.014  0.017 S9 0.014  0.017 S21  0.019 0.018 S31 0.014  0.016
S3 0.015  0.017 S10  0.014  0.019 S22 0.015 0.017 S32  0.014 0.016
S4 0.015  0.016 S11  0.014 0.017 S23  0.015 0.018 S33 0.014  0.016
S5 0.016 0.016 S12  0.015  0.017 S24  0.015 0.017 S34  0.014 0.017
S6 0.014  0.013 S13  0.014  0.017 S25  0.015  0.022 S35 0.014  0.000
S7 0.015  0.017 S14  0.014  0.016 S26  0.015 0.018 S36  0.014  0.020

S15  0.015 0.016 S27  0.020  0.019

S16  0.014  0.016 S28  0.014  0.016

S17  0.014 0.016 S29  0.014 0.016

S18  0.014  0.016

S19  0.014  0.017
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