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Preliminary study of the relationship between N.O emission and ecosystem respiration in typical endogenous
and exogenous static water bodies in eastern China

LI Chunwang"?, WANG Hua"", GAN Chong’, ZHAO Xuemei’, ZHANG Shengquan®, YAN Xiaoyuan®, XIA Yongqiu®*

(1. College of Environment and Ecology, Hunan Agricultural University, Changsha 410128, China; 2. Changshu Agro—ecological National
Field Scientific Observation and Research Station, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210018, China)
Abstract: Inland waters emit large amounts of nitrous oxide (N.O) to the atmosphere, which has attracted extensive attention worldwide.
The goal of this study was to investigate the relationship between N>O flux and ecosystem respiration (ER) in aquatic ecosystems. We
measured N,O and ER in 10 typical exogenous and endogenous static water bodies in eastern China and identified the relationship between
N>O flux and ER in the aquatic environments using a Bayesian method from April 29 to May 4, in 2022. The results showed that N,O flux
and ER were significantly higher in exogenous water bodies than in endogenous water bodies. There was a significant positive correlation
between NO flux and carbon dioxide (CO,) flux and BODs in the water. The Bayesian model explained 61% to 71% of the variability of
N>O flux and clarified the uncertainty of the model. We also distinguished the relationship between N>O flux and ER in endogenous and
exogenous water bodies. In endogenous water bodies, the effect of carbon source limitation on N,O flux is greater than the effect of nitrogen
source limitation. However, the coupling relationship between N>O and CO, is stronger in exogenous water bodies than in endogenous water
bodies. In summary, ER indirectly promotes N,O emission, which provides a basis for an estimation method of N,O flux from water bodies
and the coupling mechanism of ER.

Keywords : Bayesian method; N>O flux; ecosystem respiration; endogenous water bodies; exogenous water bodies
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Figure 1 Relationship between N,O production and

ecosystem respiration""
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Figure 2 Location diagram of sampling points
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Table 1 Physicochemical properties of endogenous and

exogenous water bodies

s A I+ A NI AN A
Ei=t7D . N

Ind YN Endogenous water  Exogenous

naex All water bodies body water body
JKi/C 21.89+0.28 22.42+0.56 21.52+0.54
DO/(mg-1") 11.82+0.77ab 13.79+1.51a  10.51+0.72b
pH 8.16+0.18bAB 8.47+0.09aA  7.99+0.10bB

£8P %0 0.14+<0.01 0.14+0.01 0.14+<0.01

COHEiH 5/ 1.60+0.38ab 0.70+0.21b 2.43+0.64a

(mg-m'z-h")
NLO HEjilciH 1t/ 0.31+0.02bA 0.20+0.01cB  0.39+0.03aA
(pgem~?-h™)

DOC/(mg-L™") 4.07+0.16bB 5.13+0.13aA  3.34+0.09¢C
NH:i-N/(mg-L™") 0.07+0.01 0.03+0.01 0.08+0.02
NO-N/(mg-L™")  0.19+0.03bA 0.04£0.01¢cB  0.29+0.03aA

BODs/(mg-L™") 13.97+1.09bA 8.70+0.61cB  17.92+1.39aA

DOC/NO; 27.26+3.16bAB  41.04+5.46aA 19.91+2.23bB

T AT AN R /ING TS 770 3 378 A BRIR) 22 57 5825 (P<0.05)

FIH i 2 (P<0.01)

Note: Different lowercase and uppercase letters in a line indicate

significant differences among treatments at P<0.05 and P<0.01 levels,

respectively.
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Figure 3 Relationship between N,O flux and water environmental factors
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Table 2 Statistics of model posterior parameters in Bayesian method

YIRS 2R HfH FRifER2E SRR B R 5 LRI e 97.5%
Type of water Parameter Mean value Standard deviation MC error Median

P+ AR IR K AR el 0.102 6 0.072 1 0.001 1 -0.039 6 0.1032 0.243 8

e 0.0128 0.005 2 0.000 1 0.0025 0.012 8 0.023 1

e 0.061 5 0.007 8 0.000 1 0.046 1 0.0615 0.077 1

P AR A el -0.146 5 0.178 5 0.002 6 -0.488 7 -0.146 5 0.205 5

e 0.043 0 0.0190 0.000 3 0.004 9 0.043 2 0.079 6

e 0.001 1 0.033 0 0.000 5 -0.063 0 0.000 5 0.068 4

ANEPE KR e 0.143 1 0.101 8 0.001 6 -0.056 1 0.144 1 0.3429

e 0.009 7 0.006 2 0.000 1 -0.002 3 0.009 6 0.022 1

e 0.066 0 0.008 2 0.000 1 0.049 9 0.066 0 0.082 6

B RGN (ER) Z [ HA B E A, A : Pat- T DL AR R ST T N0 AR RS

rick N £ ON USRI & B, 78 52 AR FR AR
Il Tl iAW IR K B R A R R R AR S R
G I A5 53 () 13% 5 Barnes 25233 1 78 B % Fir Z2 ] v
TN L B JE A A S R SR IR BRI
FRIREA BB, RAS Ak 3 38 S5 AT S I o LA (B
FHIEIEZR o AERAE R SO Ak H 8] 7 40 1 NLO A 25
F G W 2 18] () A DG T A i WL TE o A S SR
H1) CO, BODs & RAE A A RGP B2 A 7. 78
AHFFE H NLO HE R B 5 KA AR 25 2R S 2 PH
e —F AR, X 5 VT SRR /K T PR NLO HE
JCE B COL HEMGE = A0 58 45 1 — 80, BRIL A
Sh ARWEFE A R I KK BODs 5 NLO HE il i &4 B 2%
IEA 2K (R=0.50, P<0.05) . [HIt, 255 A4 35 R G
FRAE B F- CO, F BODs, ASAifF 7% & R D1 i 37 85 764 ] L
FF R K AR NLO HE G 7248 5 1 61%~T1%
FEATSE T, KR NLO HEBGE it 5 A2 2 RGP
FEHR (COF BODs) Y47 8 25 A0 e, R A A A= Y i
BRILAEIHR S ER S . KEAS RGP AYhER1L
2F TR I R A B AN T A W WL 9 43 R AR TP
AR P X A HIL BT H sk 200 1 SR 25 M) NSO 1197
A FIHERR 5 TR S AR S AR A A i A
PEAT PR AR F 2 S8 CO MY P2 A . 8 IR AR B A ik
TR A — 5 FE ERUE ) A FE DR A
KR R B AR B UL E SR T, FE SR T I I A
F L 2R BODs 5 NLO 1977 AE ik R K, BODs 3R
fIE T HRESASUE YITHFER L I A A 72 FE AU
AW IEA T AR AL O I [T Oy B Al AR A DR S 2 1, £
HET KRN0 (7= Az . BEAh RS AR A AR AR P g i
A T #E 8 B i S R B — 25 0E T NLO 11
e
— 406 —

WP 22 ) A4 G 2R o A NLO A5 B S 50 )5 36 43 A
it (F2) g, IR KA FI AN IR K A 34
SRS 25, HATRE D N TE T8 R 175 Yot U i A
TR R E A KR BB BODs T &, MK
PR e K F AP KR es0 33X 2B N A 7K
M A b T AR 5 KR NLO HE i 2 56 2 Y B S
KAFIMIEPE AR, AT 5 IR Ry K AR 260 i) 22 5%
A 5T & BN TR K AR DOC/NOS R FAMNBAE K 1A
DOC/NOMRFRAK A LB RGP AR A L, £ P N0
I ik 3 5 27 A AR e Y B FH AR T K A 4 0 B o
FHPS, T 250 COL 1 Z2 B0LE AR K A rp 5245 B8
L XA RS 1 FAMEE KR N.O 5 CO e A& %
AR T WNIEPEARMR ., PR AME KA e 8 37 5
HHLT F LR A MR AR MR TG 15 K HERL, X 2bi5 gy
P53 B FR R (NOS-N  NHG=N) i A, BEBZ 4 U fil
A RS AR A Py R W I A R A3 COLHE il 14 ) B
WARTE NO HER =, 3 4h  ARBIFGEIA & B, A 7K
& rh DO A1 DOC #e it A% T PR K 4 . AT R
JE DR, 52 AMIE TS Y W s A B 5, AR K A R
AR RS K S EUKIK DO FIDOC T #E, &
Al BE IR R IS o T PN Y K AR R 7
FKHRTG YR AN T, K P A YRR
P— JF HHARE IR BRI T s vTE e ey
PR KR EAT DOC A1 DO 45 = {H N0 5 CO HE il &
AR RS, 2R DL B AT, MRS IR K A
ANIEAE 7K A BE 0% B AL 5 58 B SRS A B R W A A IR
AIREE, X AT RE A2 KR N0 5 CO. HEjilHE &= 2
o] R A R SRR 2 —2 B2l . N0 54
B RGNF N 2 ] () DL LR | GBS T A R K IR
NoO HEICH 76 A2 28 R GEWF W A BRI R 2%, AT

http://www.aed.org.cn



FHME, L RERABEE KRR INE SRS NO HE 5 £ 5 R 5 IR E) X RAIR 202453 R
(a) N TR+FMNEME KA AlL water bodies

0.4

0 1 000 2 000 3000 4000
IEACELIE Tteration

0.03

0.02
¢ 0.01
~0.01
0 1000 2000 3000 4000 ~0.01 0 0.01 0.02 0.03

IEACELIE Tteration e

0 1 000 2000 3000 4 000 0.03 0.04 005 006 007 008 0.09
AR Treration e
(b) P K A& Endogenous water body
1.0

0 1000 2 000 3000 4000 -1.0 -0.5 0 0.5 1.0
EACHLIE Tteration e

0 1000 2 000 3000 4 000 -0.05 0 0.05 0.10
EACHIE Tteration e

0 1000 2000 3000 4000 -0.15 -0.10-0.05 0 0.05 0.10 0.15 020
HEACHLT Tteration €3
() FMEPE K A& Exogenous water body

0.50

_ 025
L8
0
-0.25 i
0 1000 2 000 3000 4000 -0.4 -0.2 0 0.2 0.4 0.6
FEACHIE Tteration el

€2

0 1000 2000 3000 4000 -0.01 0 0.01 0.02 0.03 0.04
FEACHE Tteration €
0.08
€ 0.06
0.04 ! i
0 1000 2000 3000 4000 003 004 005 006 007 008 009

IEACHLIE Tteration e3
4 BRSHWER S HEEMERNEE

Figure 4 Posterior distribution density and iteration of model parameters
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