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Abstract In this study, 22 rivers in Tlehng Clty were selected to study the concentrationy flux, and emission factor (EF;,) of N 0.
BaseeTi on rhe concentrationssand components of nitragen (IN) . 'Ehe :22 rivers can be divided into ammonia nitrogen (NH,' ) -polluted
rivers (mean_ NH; =5.86 mg-L™"), nitrate nltrogen#(NO )-fpolluted rivers (mean NO; =3.05 mg-L™"), and N-limited rivers
[mean DIN (NH; #*NO; ) =1.04 mg-L™"]. Overall, the concentration of N, O ranges from 17. 03 to 9 028. 60 nmol-L~", with a
mean value of 546. 75 nmol-L~" (mean saturation =6 256% ). The emission fluxes across the water-air interface range from 17. 21 to
15655.3 pg+(m*+h) ~", with a mean value of 949.36 pg-(m*-h) ™', indicating that those rivers are net sources of atmospheric
N, O. The concentration and flux of N, O observed in NH," -polluted rivers are significantly higher than that in the NO; -polluted and N-
limited rivers. According to the method proposed by the IPCC, EF; varies greatly among the three types of rivers and the coefficient of
variation of EF; is 445% . The EF, for NO; -polluted rivers is on average 0. 0005, which is lower than the recommended value of
0.002 5. However, the EF,, for NH, -polluted rivers is on average 0.445 6, which is 180 times the recommended value and may be
caused by the lower NO; concentration of those rivers. The EF; of N-limited rivers averages 0.0050 and is two times the
recommended value. Thus, it is necessary to assess the pollution status of N before calculating the EF;, for the riverine system. We
suggest that the EF, for NH, -polluted and N-limited rivers should be calculated using [ N,O]/[ NH, ] and [ N,O]/[ DIN],
respectively, without assessing the composition and concentration of N.

Key words:river; N pollution; N,O; flux; emission factor
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Fig. 1 Sampling sites in the study area
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Table 2 Water chemistry of river water
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VR T 785 G A X i ey 114) = 2 A
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13.94 mg-L~". Hrfr, /NEW DO WEHRIK, X5
VI I 2 R A s (15,54 mg- L") A KETS
RFER B, 3 FhRADirh, SR IG RN
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A 0TS Yo 5 RUBR W B T DO - 359 3 4 S 4
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st AR NO;y e NH I DO L NH{ /DIN NO; /DIN it o
/mg-L"! /gl ! /mg-L I Z /% BP0
1 HFE 0.02 2.97 8.60 o9 T 1 i 4
2 SN 0.14/ 15. 54 2.03 [ 09 L o r 4
3 SR 0.095 | | L3, 8.07 % &% b’ ar
4 AN 3R 0.14 § 5y /A 9.32 i o F 9 HRTGAR
SRS o 2.64 V) /@.,.1{ 5.42 FAR AR I A
56 S 2004 & "5 9.50 | VR 29 4
| 7 EitiNa 2.33 Y 7.74 i b "l 38
u Hit 106 | SRR Y 8.10 ‘lgs 15 F
7 sl S 1.65 " 1006 ‘ 8.11 39 . 61
9" g Ew 2.44 A1 988 34 66
BTY sl CRO) 1.72 oMa 9.19 20 79
11 i 3.49 0.75 13.94 18 82
V) T3 SR 9.61 1.32 4.62 12 88 A 5 P
13 ZRALT 1.67 0.23 9.02 12 88
14 K E] 2.86 0.36 7.49 11 89
15 rh [ER 1.6 0.19 9.93 11 89
16 T YE 2.76 0.26 8.8 9 91
I 3.09 0.65 9.0 18 82
17 i 0.04 0.26 5.71 87 13
18 PAT I 0.17 0.57 9.7 77 23
19 iliﬂf‘i?ﬁ. 0.38 0.44 9.07 54 46 R
20 T 4] 0.92 1.01 11.55 52 48
21 JARE) 0.57 0.51 9.08 47 53
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¥IfE 0.49 0.55 8.94 59 41

2.2 T[N, O A He B S5 b Fn

ABEFEIIR], N, O 73k BE A8 AL a2 17. 03
~9028. 60 nmol-L~", ¥J{f K 546. 75 nmol -L ™", F
PIRA IR 36 256% [ Kl 3 (a) 13 (b) ]. 22 &0

T, 25T, OF A7 W BE AN A e g, AR

R LRI AE IR, /N W 8 S AW B B, (B
N, O A BE RN AR T2 710, X Al RES 2% 710
IKTRE e (W TH 357K € 0.3 m) | TR /N <0. 1
m-s™') | KN, O 5 kA RRA K. [
I, 22 Z& A AR SR B 25 i PR AURHE, T2 Ak
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0.028 0, 0.001 0 ~0.003 3, {435 40. 007 2 I
0. 002 1 H 480 B 45l ¥T 34 18 1 N, O HE it R4 5
IPCC (B WA, 00 T 6 AR e 5 vy
VORI, EF, S HEHZ 0 e sl 347,
PR AT E IR RN, O A g i
DR, N, Ok R AR B { LA
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Table 3 Emission factor of rivers of different categories
] i N, 0/DIN N, O/NH; N, 0/NO;
1y -/ Yl vzs A s
ATESR( T 44 (EF,.p) (EF,. ) (EF,)
S 0.0220 0.028 0 0.098 0
HFE 0.0200 0.0200 3.000 0
I fijryey 0. 000 4 0.000 6 0.001 1
A PN 0. 000 4 0.000 7 0.001 1
AN gL} 0.000 1 0.000 1 0.008 8
UNCERT) 0. 000 4 0.000 4 0.0040
S| 0. 000 3 0.000 3 0. 006 3
BifE 0. 006 2 0.007 2 0.4456
K] 0.0007 0. 006 1 0.000 8
T3 R 0. 0002 0.0017 0. 000 2
T 0. 000 4 0.001 1 0.000 6
SRET) 0. 000 7 0. 006 8 0.0008
R A T 0.000 5 0.002 3 ..o.poo-e‘d
I 0. 000 1 0.003 8 0.0004 " ¥
Hij £y 0. 000 2 0..001 2 0:0003
T = 0.0003 /' 10.0008 0.000 5 44
AL 0. 000 3 I 70,0021 0:0003" )
w [ 0.000 4 [ 00029 0.0005 " 4"
a1 S 7 w016 ! s 00033 0.0030 47,
_ PR Ly g
J p ] J / i J,‘-*‘ 0.002 5 Y 707002 9 2 0.0190
T | . e A - F ’
[ A iR W T 70,0004 S 0.,0008 0.,0009=—
R T e RET) VA g% o
‘ PV i | SR ‘ © 70,0012 f 00023 %, 0.002 6
k. PHILT] ) 0. 000 8 o1 ojoo1o 0.0033™ &
A )4 0.000%8 0002 2 0.001 3
7 HifH! 040012 0.002 1 0.0050
! SN ST W= gm002 5 0.004 0 0.1434
i AFEK(CV) /% = 241 170 445

3.2 N, OF= A ML st

WP RGN, O 7= AL F AL G itk . Bl
b (RS- RO AR A 1R ) S A 5 Ak A
ST WD S A i AR — R AR U Y AT
FEE . WEARVE R R A T Eedh (NH, ) B
SR ER (NO, ) FIBERRER (NOS ) BT Wy Ak ( v i)
AEEFEAEN, O) bR, SR AHIL I ETEE. SO TEE ]
FEAERA (B 444 F, NO; = NO, i J5 AN, 0
KON, Byt . XFmi AL, R E 8k A
Wt U AR UK Z . 5 il Ak A R hil 1k o
FEME RO KRR E WS AR R
A AUBR MR B A L MR AT DO Sy e 1 R
K. BRIATH 22 S5 71 I 2 B AL R [R) 60 S0k K S A
RIGYLREE. P, AR &5 G 2B N, O /Y 7™
AR A BT 25 5. ABFSY EZLE N, O Ak

LSIA
w

FERG T (AN, 0) 5 H AW /K 5T 2 B AY AH G PEXTN, O 1Y
PRI T TR, A SCBA W E AR s gk
FHHURHEBE (DOC) , PR AR SCAR 4 N, O A7 1k i 1
(AN, 0) 5 5 PR Eh 15 B AH G 38 T /K IR
FFPEA HLIAIN, O A5 L R 1) 5

X TR A U5 Y T T I, AN, 05 NH, ¥
FER W I (P <0.05) , SEid R sk 75 5r A1
X, r A3k E] 0,563, 0.455, 15 NO; AHCHER
#(r=0.094)(#5); [, AN,0, NH, %5 DO
WERAE, r 3 5ERE] T -0.465, -0.4679(P
<0.05). XFEER R, ARCPEEETG Y
R FTHEN, OF= A= ML 2 B2 M A ALVE s A AE
RAESRERT, KIEPEEAAWITHFE DO, 53 DO
WA BIREAG , AN, OWAWHE in. X-F &%
Yeoh FWH, B e YE DO Wom BdE, AKIAEITAE
R, AKIRAFEAE KA A ARV E R b 2 5%
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0.05, “FHMEMm THESRGREAW ), 5
DO ARG, PRI SR K AR N, O 2R IR F
DU SOEARVE T s DR = AR N, O Gl 3
BOVE R HE A KR IE BRI R (R R RN iR K AR
HH AL VE B R BHAEAE , X 0] H1AN, 05 DO 9 ffiAH
KAFRNEI. X F R BRI W , BRAN, O &t

FRERAR BAFAE A XTI Y IEAA SC AN, AN, 045 DO,
NH,” MINO; PR (FES5). Wik, % &R
AT, KRN, Ot [ R 32 2R IR T LR ) J
AR s ANTR] T 2 00 e T i i, R BIR il 7
WK NOS SZAMREE AGE WU, R iR
DAL W T L RR ) ) B A A 3 2 O e - S il 1
S

x4 ERIMNTHEN,OFE, N, OREFN, OEFIERLHAITRE

Table 4 Related research on the concentration, flux and saturation of riverine N, O

44 N0 N OWIE N, O ik
/pmol+ (m” -d) /nmol L. /%
H BRI B 28 23. 14 — [25]
R [ 8. 64 25.4 166 [26]
WG F-m] 154. 14 102. 32 816. 5 [8]
K 1148.92 1112.41 9590.0 (8]
N30 85.01 175.74 1348.1 [8]
vavyiiatll 84.78 91. 69 828.3 (8]
] 143.32 78. 69 700. 0 (8] .
i 3z ] 390. 76 89. 05 838. 9" ~fg j"‘fr_ ¥ a
T 373.69 89.53 845.2 ¥/ §
At 183.5 82.33 =770 4 18
T 222.94 S 7269 Joesa 1 |y ..[.s“"] F &
PN 910.27 _ 287.28 12765.4 (8}
hIgiim] 97.19 40.22 382.2 (81 ~
e 553.51 L 21679 3087. 1 (3] 4
T G 100.8 |/ F 55005 1555, 8, (2711
SR o | 13.7 o & "x 22.00 180.0"'” [289——
Kﬂ%f\ﬁégi 'y 43'.'§ i Y 1940 7 3160 / [l %
THIT { - 10.7 J 30. 00 S P4 [28] r-
BT - s1 W 28.00 173 (28] *
Fhl 10.53 = 274 [11]
e | | g 8.8 A 1720 [11]
[T 363 — 179 [11]
rrE” 4.12 — 196 (1]
B 70. 1 45.7 60 664 [29]
SCH — 67.9 629. 67 [29]
DE 0] 11.4 22.4 9472 [29]
=3 7.47 14. 49 194. 8 [30]
i AANRES 9.5 — 218 [11]
Julpimdeiz 18 — 274 [11]
I RN LRE 24.2 — 440 [11]
V. 37 i 205 53 +91 — [31]
W b 3Ehim] 4625 +875 180 +30 6300 =1 050 [32]
WS FESEh A 5.5 19.0+8.0 185.0 £43.0 [33]
B JR PG JE 1] 93.8 ~4437.5 22 ~729 700 ~ 30 300 [34]
A 7 75 ~225 5~79 200 ~2 600 [34]
AL KA 343.8 ~2250 155 ~298 52000 ~ 11 100 [34]
B LR — 160 ~ 190 — [35]
FIE R ] — 53.9 +4.5 297.4 £25.7 [36]
R R — 43.2£3.5 228.4 +18.3 [36]
LEN 0] — 39.2+2.9 217.9 +16.5 [36]
ETRRRT] 106. 43 — — [37]
AT YT 1900. 47 6 042. 04 2060.90 £6361. 17 27 946.2 73 027.5 AHFFE
il TS Y2 28.28 +58. 61 40. 65 +26.53 466. 97 £306. 73 ENTIE
SRR 27 30.8 £33.44 40.19 +39.55 457. 64 +419. 68 RN
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Table 5 Correlation analysis between AN, O and water parameters ( Pearson test, two-tailed)

ERRMR (n=14)

HARMH (n=18)

AR (n=11)

b r P P r P
NH, 0. 563 0.015* -0.076 0.713 -0.276 0.302
NO; -0.094 0.702 0.493 0.011* -0.221 0.41
DO -0. 465 0.045* -0.232 0. 255 0.130 0. 633
R ERIE AL 0. 455 0.305 0. 462 0.210 0.339 0. 456

1) # F/R P <0.05, n 275V W £

4 Hig
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