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Diffusive Fluxés and Controls Of N O from Coastal Rlversqn Tlanjln City v

TANG Meng -yao' Hu Xiao- kang'* , WANG Hong we.l WAN{f Yun -cang® , CHANG Su*-yun WANG: ﬁong.-qmg , ZHONG Ji- cheng k. J
(L. gtate Key Laboratory of Lake Science and Environmtent ; N’an]mg Insmule of Geographv and Limnology, Cfunese Académy of Sciences, Nanjing 210008, Chma 2. Co lege

of Resotrees and Enwronment University of Chinese Academy of Sei iences | Beljmg 100049, China; 3 Schod{ of Emlronmerllta | Science and Engineering, Anhui Normal
University, Wuhu 241000, Chlna 4. Tianjin Hydraulic Repealch InsptufJ Tianjin 300061, China)

Abstl‘act RWers are an 1mp0nant emission source of greenhotse gases, To explore- the, spatlal characteristics and influencing factors of* N,0 emission from the coastal rivers in

-

-

Tianjin, 'Clty, six rivers*into the Bohai Sea from different land-use ty e were seleqed “and the N,0 concentrations, saturation, and diffusive fluxes were measured using the
headspace o chlomatographv method. The N,O concentration was in Sipersaturation, and the rivers were the source of atmospheric N,0. The average concentration,
salurauon,.and diffusive fluxes of N,O were (23.85 £15.20) nmol-L~", (309.71 £197.38)%, and (27.04 +16.46) wmol-(m*+d) =", with the ranges of 12.70-
115.69 nmol-L. ™", 164%-1502%, and 9.17-244.79 pmol- (m*+d) =", respectively. The N,0 concentrations and diffusive fluxes of the rivers presented great spatial
heterogeneity , with the sewage river ( Huangdipai River) > urban river (Haihe River main stream, Jiyun River) > suburban river ( Duliujian River, Yongding Xinhe River) >
agricultural river (Chaobai Xinhe River). The N,0 concentration and diffusion fluxes were significantly correlated with salinity, nutrients, and carhon sources. NO, -N and
TP contributed greatly to the diffusive flux differences. N,O production and emission greatly related to the nitrogen cycle process in the Tianjin River, and different forms of
nitrogen variously contributed to N,O diffusive fluxes. The salinity gradient had the opposite effect on the N,0 emission in urban rivers and drainage rivers. The N,0 diffusive
fluxes of the sewage river in Tianjin were significantly higher than that of other river types. In the future, due to the development of urbanization and the expansion of urban
land, more management measures should focus on the hotspots such as the downstream of wastewater treatment plants of sewage rivers, the estuaries of urban rivers, and the
residential gathering areas of suburban rivers to reduce N,0 emission.

Key words; Haihe River basin; coastal rivers; nitrous oxide; concentration; diffusive fluxes
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HAB S HABIT IR0 1. 44 ~ 1. 77 4%, A5 Yeth
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Table 1  Basic physical and chemical parameters of surface water in the coastal rivers

SiH 4 b ARG ‘ L IERTIN ‘ i&mmﬁ jk?ﬁ@

3G i3z ] A TKE B (BT ) (S HuHEAT)
L/ C 19.0 +0.8 19.8 £0.9 21.8+1.0 18.66 +0.6 18.8£1.0 21.2+0.6
R/ oo 5.33 £4.51 1.02 0. 35 1.34 +£0.57 0.75 +0.24 0.68 +0. 15 6.85 +8.74
DO/mg-L~" 9.5+2.5 11.8+3.2 15.1+4.03 10. 86 3. 10 11.7£2.0 14.1£5.8
Eh/mV 181.3 £39.8 133.6 +21. 8 33.7x11.1 37.95 +12.01 28.5+7.2 26.2+23. 1
pH 9.34 +£0.24 9.47 £0. 16 9.09 +0. 16 8.77 0. 31 8.88 +0.27 8.76 +0. 56
p(Chla)/pg-L~! 6.3+5.6 20.0+13.0 20.7+17.8 17.5£11.2 16.6 +15.2 17.4 £12.4

2.2 VEEIFNOM MRS | AR K o i
ARTIEFE AT R AE s K FE N O MR FE 34 15 F RS
AR B 3 (a) M 4 (a) s, 6 2THN,0H
e B R AN YL 43590 R 1270 ~ 115. 69 nmol - L™
F1165% ~ 1503%, ¥I1E 53 5l 4 (23.64 = 16.46)
nmol - L ™' F1(307 £214) % . ¢(N,0) ¥ FZH N . 5
HoHERI[ (44. 12 +36.57 ) nmol - L' ] >'fﬂ[‘(—2"2‘ 92
+7.10) nmol-L~" ] > #ij iz ] [ (;18.99 #4.52)
nmol + L.™") > 7l S5 [ (18. 55 +5. 31)nm01 7 ]
>1¢;ﬁél¥ﬁnm7 38 £2.03) nmol-L7! x@%ﬁ
{TI:(17 02+1 47)nmol L7 c(N07 Eﬂﬁ'?ﬁ%\%
B L HEVS TS IR > 2B >Zzlkﬂmu He
B ¢ P AiREY NSl o.ﬁnﬁ&ﬂm TLAINO M

%uﬁ‘fqﬁﬁ%m(m ‘+453)%, (283 +84z%,,

(232 £50) % %ﬂ(zzs +24) % . ARYE T AT
TN O JE MG A1 80835 Ol . 0 DX R Al 3]
(P <o.01>.

3(b) FE 4(b) Fizn, 6 ZMFNOY HH &
JE A 9.17 ~ 244.79 pmol-(m*-d) ', ¥ N
(27.04 £38. 17) pmol - (m’ - d) ', HF I N KIN,0
(VR AN [F] SR A A (BT NLO 9 HICHH o 5 52 30 1> 4

ERA 2SS EEEE N0 HGHE & 28 0] 22 5 B
(P <0.05). HEVGI | SCTTIRrg | A0 D] gt A1 ll o]
T NO 3 HiGHE & B 5 518 (84,17 £79.26) |
(19.14 £6.32) , (16.72 +5.87) Fl(11.20 +2:09)
pmol - (m” +d) =" TR o I 9N O g
FEl 9 10. 59 ~33.57 pmél-(m*+d) ™", éﬁ"ﬂé’mo
IO i R 9. 91 426. 63 pmol - (m - 2B
E{T/JILEPZE{AL{DE{TE/JN OEUL%L_ &@j{l 9 93 ~
31. 67 pmol - (m d) /B;’.Zijpmrj(?N OTJL%(IEB%
TN 15 39 2. 67}Lm9’1 (m*-d) " Eﬁﬂcm%ﬂj
FEHHERTNOY 25 A A SR, bl 23 98
~244.79 pmol - (m’ -d> - {ﬁﬂé{%ﬁﬂﬂi/J\,Nzoyrﬁ
WEJEE A 9. 17 ~ 15.70 pmol- (m’-d) ~'. H i
N0 Bol B B /N T R (P <0.01) , 52
AR, T M HERT 3 5l 25 K T T UiF (P < 0. 01) , Hifth
AT AT B 22 S AN I
2.3 RN OWR B 5 FREE R - 22 [a] (4 5 2R
ARHIFFE L RE AT B NLO ¥R JBE RN R 855 [H - A 5%
SIFTAER NG 2 FR SR LR I N0k B
FEZ RN | ABEE R TR AR . 4 Fh
J5 ] N, O ¥ FE 35 5 TN 5 38 AH 56 3 T3 Tl L N,0

A

*®2 RIETRN,OREMREREFHEXIR

Table 2 Correlation analysis between N,0 concentration and environmental factors of the coastal rivers

TR #ij iz WO SRRSO ACERT ARXEE AR HES R SRR
REE -0.390* -0.452 -0.624* 0. 037 0.048 -0.01 -0.2 -0.61* -0.161
EANES 0.511* 0. 497 0.738*  —0.39%4 0.119 -0.29 0. 46 —0.84 " 0.623*
DO 0.196 -0.343 0.054 0. 370 -0.766* -0.06 -0.29 -0.42 -0.011
pH 0.277 0.123 0.256 0.249 -0.359 -0.15 -0.33 -0.62" 0.151
TN 0.531* 0.671* 0.567 ** 0.394 0.738* 0.509 * 0.88"  -0.63" 0. 596 **
NH; -N 0. 628 ** -0.224 0.779 0.115 0.095 0.01 0.54 —0.84 ™ 0. 688 **
NO; -N 0. 646 ** 0. 559 0.767 ** 0.358 0.857 0. 44 0. 50 0.29 0. 607 **
NO, -N 0.525* 0.538 0.41* 0.564 0. 095 0. 44 0. 46 -0.16 0. 458 **
TP 0.235 0.368 0.167 -0.624 0.587 -0.25 -0.07 0.44 0.243 *
SRP -0.087 0. 007 -0.232 -0.503 0. 405 -0.10 -0.07 0.44 0.105
DOC 0.115 0.552 -0.024 -0.733" 0.262 -0.490* 0.25 -0.12 0. 086
FERERERAEEL  0.349 0.112 0.595*  —-0.297 0.452 -0.16 0.234 0.327 0. 498 **
Chla 0. 630 ** 0. 207 0.378* 0. 394 -0.214 0.18 0. 46 0.11 0.214

1) ™ FAR RN OM I S HRBE R TE 0. 01 ACF ERFMIE, " FRAHN,0M L IR HE T7E 0. 05 /KP-_F A
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Fig. 2 Spatial distribution of nutrients and permanganate index of surface water in the coastal rivers
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Fig. 4 Spatial distribution of N,O concentration and diffusive fluxes in the coastal rivers
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Fig. 6 N,O release hotspots of the coastal rivers
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Fig. 7 Regression relationship between N,O flux and nutrients, permanganate index, and salinity in the coastal rivers
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