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Abstract; Inland water bodies, such as lakes and rivers, are important nodes of the "long-range carbon loop" connecting terrestri-
al ecosystems and oceans, as well as sources of greenhouse gas carbon dioxide (CO,) emissions. Inland water bodies also play an
important role in regulating carbon migration between land and sea. Compared with natural water bodies, carbon fluxes at the water-

air interface are often overlooked in urban water due to their small sizes, shallow depths, and limitations in monitoring methods. In
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order to explore the greenhouse gas emission characteristics of such water bodies in China, this study took four typical urban water
bodies in Changsha, Hunan Province, including Lake Yang, Lake West, Lake Songya and Lake Yue, and Changsha section of
Xiangjiang River as research objects. The CO, fluxes at the water-gas interface were measured by laser-based gas analyzer that used
optical feedback-cavity-enhanced absorption spectroscopy ( OF-CEAS) and diffusion model in April and October 2022, respective-
ly. Results showed that lakes and rivers in Changsha city were CO, sources in spring but CO, sinks in fall, and there was a signifi-
cant seasonal difference in CO, fluxes at the river water-air interface. Moreover, the CO, flux was positively correlated with the con-
tent of dissolved oxygen and total nitrogen. The comparative determination of CO, fluxes between the two methods was significantly
correlated on lakes, but not on rivers. The study reveals that the CO, emission characteristics of urban lakes and rivers are benefi-
cial to the in-depth investigation of carbon transport and transformation, which can provide scientific support for the comprehensive
understanding of global climate change processes and the reduction and regulation of greenhouse gas emissions in inland wetlands.
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Fig.1 Distribution of sampling sites of lakes and river in Changsha
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Tab.1 Water quality parameters of four urban lakes and river

" . DO/ TP/ TN/ TOC/ TIC/
B ki pH (mgl) (/L) (mgl)  (mg/L) (mg/L)
BFBEMAH) WM 7.8+0.2¢ 7.8+0.6% 0.2+0.1% 7.2+1.5° 8.9+0.9b 25.11.6°
[ 8.4£0.2% 8.9+0.7" 0.3+0.1* 3.8+0.3° 11.5+0.8" 22.920.4°
FAFEBA 8.1+0.2" 7.1£0.3  0.02+0.002° 0.620.2" 4.120.5% 12.0+1.7°
A 7.9+0.3¢ 6.4+0.41 0.03+0.01° 0.7+0.2" 3.9+0.1° 7.3£0.4%
RN 7.8+0.02¢ 9.4+0.9" 0.2+0.2% 3.7+0.7° 5.8+0.5%% 17.6+1.0°
EC0H) 7.8+0.2° 122+1.1°  0.07+0.02" 5.5£1.0 9.3+7.3% 8.9+5.5¢
fiiigc| 8.5+0.2° 4.4+0.1¢ 0.120.03" 2.7+0.2¢ 17.6+4.0* 5.7+2.6%
FAFEB 8.1+0.2% 9.8+1.5" 0.1+0.06" 1.7£0.6° 7.7+1.1¢ 8.7+5.1¢
A 8.5+0.4" 8.4x0.4% 0.09+0.06" 1.0£0.5¢ 5.7+1.0°% 4.1+0.7°
HT 7.8+0.2° 4.8+0.28 0.06+0.01" 1.7£0.3¢ 2.6£0.1° 11.0+1.9°
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Fig.2 Concentration characteristics of PC (a), Chla (b) and NH;-N (c¢) in four urban lakes and river in autumn
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Fig.3 Seasonal CO, fluxes of urban lakes and river
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Tab.2 Pearson correlation between CO, flux and water environmental parameters

in urban lakes and river in autumn

KRS CO, 3 i PC Chl.a NHZ-N DOC DIC
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Fig.4 Correlation significance analysis of parameters and fluxes of lakes (a) and river (b) in spring and autumn
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3 RFEIIA -5 WK - CO, 8 B E

Tab.3 CO, flux at the water air interface of different lakes and rivers

. _ CO,#H/
X PIIN S BIRRM W 5 ) SCik
(mmol/(m”+d))
HWR R WA WA Eﬁ ﬁ%‘% YA 895.7£780.0  [9]
TRA ST B 581.0£512.9
b Q| B=g VR TIN (=1 551.4+617.4
AR I I SR 308.9+343.8
K M A JUHE SR /G 44238 AHFFE
AW TG AR HEER PR 0.2+1.1
T w5E P A 3.424.1
PHHE S R Guadalcacin Lake N7 % g SR PrEtfsE 12.5+6.2 [50]
TN K= vk ) IR A4 rE Wascana Lake Jkﬁ% HEETRE i -11.0 [51]
1 P B PR 71.5 [23]
FRH ] PR 161.9
At HLIX b RIE] piokis WS PrHis Ay 67.64 [10]
% T B AL Mendota Lake B HER /G 8.0 [52]
LEARS G| A PR 1220.7 [53]
FA— K 186.8
K& W A "5 PR -1.1 [32]
e €S 12.1
JHERE 38 TR SR 40.9
TR bl JUEEE SR 28.7
Hh BT P T8 wEIR 3.88
F/N T B 124.4
(E /N JUHE T E R 170.5
Kb T &% JUHEEE SR OF-CEAS 57.6£43.5  ARWI5E
ER NI 7 1201 HE OF-CEAS  -22.9£30.9
i RARTIR/Y WHER OF-CEAS 47.0+78.5
B[ AR AE Hp 2R R RIE| TR EEFLEEE A -1.820.6 [3]
M HEFSEEE 4.416.8
HI Lake Donghu W AHF HEETRE WA 7.7 [54]
- ¥t VE T RI&7 % WA 29.2 [23]
AT A 96.9
NES Ly 22 55K I i CREE A 35.7+12.1 [13]
kv TR R WA 20.2 [55]
e LV 73 Zambezi Fo e WA 76.8 [56]
River
Kafue River 84.3
R Lake Mochou FEHF R STk el -38.6£25.9  [57]
Lake Tuanjie eI -20.1+£27.5
BT 347 Jn 1 Small boreal streams FEHF WA 450.1 [58]

B R A DA AT , BIE 5T 4 SRt AR I K A ) BB 9 AT T 20 5
5 Bfx

[ T ULeE FRi ( DOIL: 10.18307/2024.0227)
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Attached Fig.I Determination of CO: flux at the water-air interface: (a) OF-CEAS method device schematic

diagram; (b) Operation diagram for determination of CO2 concentration in surface water





