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Abstracty The increasing carbon emission of polluted rivers in urban areas is an environmental problem commonly faced by many cities
in Chlna, especially the megacities with vast populations. In this study, two typical rivers located in the megacity of Shanghai,
including the suburban river network R1 and urban river R2 (in the central city) , were investigated for their emission characteristics of
CO, and CH, in dry and wet weather. We also analyzed the relationship between the state and type of river pollution and CO, and CH,
emissions, and further explained the mechanisms of CO, and CH, emissions in urban rivers impacted by sewage discharged from the
municipal drainage network. The results show that: (D In dry weather, the average fluxes of CO, and CH, emitted from the river in the
central city (R2) were (2.48 +1.02) mmol+(m?-h) " and (1.21 x 1072 +0.71 x 107?) mmol+(m?+h) =", respectively. The
average fluxes of CO, and CH, from the suburban river (R1) network were (1.53 =0.39) mmol-(m®*+h) ™" and (9.26 x 107 £9. 18
x107*) mmol+(m’-h) ™', respectively. In wet weather, affected by sewage from the municipal drainage network, CH, flux emitted
from the surface water of the R2 river downstream of the pump station P increased by up to 119 times that in dry weather. @ Global
carbon emission statistics, involving the data from our study and from other rivers around the world, seemed to imply a relationship
between the carbon emission flux and the pollution state of an urban river, i. e., the rivers with high pollution showed significant carbon
emission intensity. @) According to the results of PCA, organic matter can be an essential factor in driving the variation of carbon
emissions, and this trend is evident in all the rivers in urban and suburban areas. The relationship between carbon emissions and
nitrogen pollution in a river varies with different types of underlying riparian surface. In the less polluted urban rivers, the aquatic
physical factor can also be an essential factor. @ In the short term, with massive quantities of sewage discharged into urban rivers, a
large amount of CH, flux can be emitted. In contrast, in the long run, the carbon cycle can be strengthened when the carbon storage is
increased, and thus the emission potential of CO, and CH, is improved.

Key words;urban rivers; CO,; CH,; emission flux; municipal drainage network sewage
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- T R1 i R2 R1 5 R2 253 @ # ¥ P i
K B K R K ]
DO/mg-L"! 3.30+0.40 —b 2.02 +0.22 — 0. 031 —
HL 53 %/mS - cm ™! 0.54 £0. 10 — 0.66 +0.24 — 0. 004 —
pH 7.51 0. 06 — 7.22 +0.05 — 0.003 —
COD/mg-L~! 12.20 +£0.75 142. 60 +34.99 19.50 £5.72 196. 50 +74. 07 0. 135 0.162
DOC/mg-1,~! 5.76 £0. 69 41.20 +10.22 13.07 £2.97 69.01 +18.07 - 0.02 e 100
TN/mg-L ™! 1.82 +0.34 8.38 £2.47 2.25+1.03 17.03 +5.89 0. 164 £ 0 1~64 '8
NH," -N/mg-L~! 0.31 0. 14 4.95£2.09 0.85 +0. 68 10.32 +0.95 0.221 0 019 =
SS/mg-1,"! 2.90 +0.70 — #31.00 +3.00 —f 0. 001 S ——
)" FR R RS 2) P <0.05, FR VAR RIAIR2 258 8% N 4 ' _;:-‘
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SS Sk FE 4 A E] T 355, 30.20, 17.19 F13.93
mg-L_l. Z A E KT 4 ZSFEPRALE 15 ~30 min A %]
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W1 S EE iR B T (2.52 x1077 £1.36 x107%)
mmol+ (m’-h) ~'. R2 B CO, ¥ HEiE iy (2. 48

£1.02) ol (1) "V, Sl §7 i 0
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