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Abstract: The concentration and water-air interface emission flux of carbon dioxide (CO,), methane (CH,), and nitrous oxide (N,O)
were investigated in both winter and summer seasons in the Beiyun River using headspace gas chromatography and model method.
And physicochemical indicators of the river were also monitored. The results show that the concentration ranges of CO,, CH,, and
N;O in the river were 2.31 to 189.69, 0.05 to 6.11, and 0.02 to 0.28umol/L, respectively, while the flux ranges were 27.60 to 548.02,
1.10 to 12.43, and 0.181 to 0.500mg/(m*d). The concentration and flux of CH, and N,O were higher in the urban river compared to
non-urban rivers. The CO, and CH, concentration and flux in the Beiyun River showed spatio-temporal heterogeneity. The highest
concentration and flux were found in the mixed area 11, with higher concentration and flux observed in summer compared to winter.
In winter, higher N,O concentration and flux were found in agricultural area, while N,O's seasonal variation remained insignificant.
Additionally, the CO, concentration and flux of the river showed a significantly positive correlation with water temperature and
ammonium nitrogen (NH4-N), and a negative relationship with dissolved oxygen (DO) and pH. CH, concentration and flux had a
negative correlation with DO and nitrate (NOs-N), but a positive correlation with water temperature and NH,-N. Salinity, total
dissolved solids (TDS), electrical conductivity, and total phosphorus (TP) were the primary factors affecting N,O concentration and
flux in the river.

Key words: greenhouse gas; Beiyun River; temporal and spatial characteristics; main factors
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Table 1 The introduction of sampling sites

XL RS KA TIFIIRR PR
1 INEPNG T bR, RE FE
BAK I 2 MYPRARNE @A RHEL M mvbi
3 ARBHESE AR, RHEL @ WA
4 KB REL @I A A
1 WK R b BT b HERE)
2 FEFIET Bk iy b0)
IS 30 PEBRIX E S iy P
4 PRA=A iy T A
5 BRI A I M K]
1 WA R AL R, RE AT
2 RN L M, R I
ALK 3 iﬁﬁﬁ%ﬁ‘?‘rﬂ R, ARH lﬁl@
4 VU R, ARH /N
5 AR R, ARH A
6 YETHE L R WK
1 Bl KL EH Jeiai
2 TRINE R, #HT WK
Rk IX 3 LA KL EH Jeiai
4 P PR KL EH AT
5 JEME AL EHR AT

1.3 FEMCREE KT

39T 2021 4F 7 B4 2022 4F 1 HHH TIPSR
FE,SRAE /K T AR 20em A& 17K A 100mL T-T54%
L BEE 3 AN TATRET 4°C LU R IRBERAT.

o8t FH 00 25 Sy — 0RO A
TR B SR TS R KR S0mL, A\ 50mL
() A B ORE R T 99.999%), AR R EE Hy
11,88 5 4 T TN 46 3% 25 48 % 10min, P57 &
30min AT, SO P IR0 26mL T A (i
HEREI A8 F A 5 04T CO, CHy NO RS
R AR O3 A (B GC2020plus) TAF B (1) €6 %
FEHRIE N 50°C, 28 N M el A <,CO, AT CH, 2 R
A MG FIDYRI 28, TR 250°C,N,0 52 1]
L T3 SR I 28 (ECD), TAEWLE 250°C.

RAET/KIE L7 2m B54K 26mL T T2
PRAF A A (35U B R CO,L. CHay NLO
(R FEE L[] B R4 500mL ZKFE T 58 L b 10
JE K 5T 2 B R A A (NHL-N) B S A

(NO;-N). BFE(TN). B (TP)IR & K F & 43t 5h
27 3 BT A 3 A Vs At AT LA (DOC) I FE AT H A
ANV BT G E A K pH B 3R DO,
TDS. HL R IE S A AL AR AT 45 2K 5 o0 B
AW LA A AT SR YR R g K5 3 (https:
//weather.cma.cn/).

14 RO

T COyv CHys NoO WRFETF A8 2 g 140 421,
c - ﬂRT 1A )
‘water 224 V

K C e RTTIRAR JE AR = AR pmol/L;
¢, 7 Vi W AT S T CO, CHL AT N,O
(R 2 ,umol /L T V-7 3o B o ZK A4 1 2 K5 22.4
SEAR IR BT 1S A B R AR B L/mol; R 42 BEALS
IR A %8,8.3147/(mol-K); V, & V-1 4 rp A AR 44
FR,mL; VAP s K AR AR B mL; B /& bunsen
AHL/(L-Pa).
bunsen RECEAE—AMFRAER ML T, 5
7 AR R R 0 7 A AR o ) e AR, B It
/AW S
B=224x10"°K, )
Ky R A KR AR ME R AR & T
CO,. CH4. N,O [f] Henry %%, umol/(L-Pa), it
RN

K, =K T 3)
2 K R TE 298.15K A1 101325Pa 454 R i) Henry
HBARYE AR SR *,CO,0 CHy NLO 1 KO
394 035, 0.013. 0.24umol/(L-Pa); K, J& & fiE
Henry # 3Bl 5 A2 L2 5,CO,.CH4 N0 [ K,
23504 2405, 1750 2675; T & /K FE 1) 52 b Ik
FEK; T 2y 298.15K.

TAT 7K ST I = A ) R TBOE T

AR e (1 T PSR AT L U A AN

F=k(Cyu=C) 4)
P Coq VTR R SRR A T7 2 I K AR
FR R = SRR B umol/L; kS AR S ,em/h,
LEZIIF ST A ke ST T XU 1 R 5B,

-0.5
k =1.91¢"Vi (%} (5)

A ise & HERAE R 8 T AR =0 1 it



4412 LR 7 A & I 43 %
B A SR WL SCHRT46], U 2 KR 10m AL 2(a,b), T COL MR LT O 2.31~189.69pmol/L, -4
{1 351 KU /. 1l A (59.83+56.38)umol/L;CO, Fi ik 18 & ¥ [ 4

27.60~548.02mg/(m*d), *F 4 11 Jy (237.58+220.82
2 HEREHH glmd) ( :

2.1 A TR i
ABIg i CO, R JEE K oK A5 it R T i WL

200 - @) COkEE - HEF
n " —— KT

160 - A A

~ S
% FTo i
£ 120 e : VR h
ﬁ S ! ‘\ " \
% 8ot Y VA
g ' v

N
=
T
-

1234
REX I

12345
WX

(c) CH,KEE

CH4W E(pmol/L)

1234
Rak I

12345
WX

(e) N,OWR S

N,O¥FE (nmol/L)
[=1

i
-
=

0.05

K2 e & 52 Co,.

mg/(m*d). 7 CO, V- 8 SOl i 5k 42211 10

fEIEAT 0 COy W M e VR A X T P 3B R
THABX AR ZE A3

o (b) CO KR AT R A=z

600 - &z

Z 500

£ 1

5, 400

E

8 300 |

=}

S 200

100
. 2

kX
ab

N}
=

BEXT  WHKX  REXI
(d) CH /KA S @ &

21+ a
= 181
s
EREN
)
E 12} 1A
o< [
= ab
O 6F
3 L
. i
BEX T WX BEX I
o8 L O NOK TR
7 0.6
Né .
=
£
I 04
2]
ON
Z o2t
0
BEX T WX WAERKIT  RIX

CHys NoO IRE R KA S IHINE

Fig.2 CO,, CHy, N,O concentration and water—air interface emission fluxes of Beiyun River durmg the winter and summer
P&l (b)(d)(F) Hh i 228 S 5t i BR v A 22, SCHH LACT3ME £ FRER 22 )25 Hay b RIS 7] 95% BARKF Mg 2 5

Jbiz i CHy ¥R B K /K5 T HE s i 1 WL ]
2(c,d). 7t CHy 3R BEVE A 0.05~6.11pmol/L, F-3{E
M (1.16£1.42)umol/L;CH, HE G £ i Fl 4 1.10~
12.43mg/(m>-d), ¥ {H 4y (4.45+5.42)mg/(m*d). 5 7
CHy W B2 Bl 38 iy T 428 A LN AR 4.5 1

HRRAX I CHy 3R A 8y T 3HAth X 35, 9F
HAREX 1 H & ZR AT Z R A .

JLIE T NLO IR & A KA T 0 & L 2(e, 6.

T N,O RSB 0.022~0.276umol/L, F-41{E
(0.088+0.049)umol/L;N,O HECH & ¥ 0.181~
0.500mg/(m’-d), *F %4 i 24 (0.349+0.190)mg/(m*d).
NoO R B 38 8 [ 215 22 S AN B A B 2R 6 DX ()
TSI S i, A ZE A X i (E T B 2 5
2.2 i E AR P A HE T R e R 5
T KT Tl SRR B S HE OB 2 2
FHIREEIR 75200, M Pearson AHICME 0T (3% 2),77]



8 H#A SIS I T VAT B AR A HE T B IR I R AR 4413

M COL R IE 5K NHy-N 2 525 [FAS(P<0.01),  J&. TDS. TP R IEAMSER AR HT4: B 3L 1 ik
5 DO, pH ffi. NO;-N. B A 2 W FAHK(P<0.01);  FRIKEE R 7, 25 0F— 205 il = AR 1 HE %
T CHy R SR pH (H. NO;-N & A 8 5,CO.v CHyw NoO I IR 5210 K1 i B2
K(P<0.01),Fl7Kih AL AL . NHy-N 25 IE B2 A1 JEAAH [H], AH B NLO W FE NL,O il i 5 TP
AHR(P<0.01);H No,O BRI g =80, 5 BREHCR.

R2 TREESKKREMNBE SIMETEH] Pearson FHXMERE
Table 2 The Pearson correlation coefficient between the concentration and flux of GHGs and environmental variables in the river
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Table 3 The concentration and flux of GHGs in rivers observed in different studies
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(umol/L) [mg/(m™-d)]
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