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Greenhouse Gas Fluxes at Water-Air Interface in Small Pond Using Flux-

Gradient Method Based on Spectrum Analyzer

ZHAO Jia-yu'?, ZHANG Mi*, XIAO Wei*, WANG Wei’, WU Hong-yan', ZHANG Zhen®, XIAO Qi-tao”, HU
Cheng’, YU Zhou®, CAO Zheng-da’, XU Jing-zheng’, LIU Shou-dong’, LI Xu-hui’

(1. School of Physics and Optoelectronic Engineering, Nanjing University of Information Science and Technology, Nanjing 210044,
China; 2. Yale-NUIST Center on Atmospheric Environment, Key Laboratory of Meteorological Disaster of Ministry of Education, Joint
International Research Laboratory of Climate and Environment Change, Collaborative Innovation Center on Forecast and Evaluation of
Meteorological Disasters, Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract: As an important part of inland waters, small pond is a neglected source of greenhouse gas. The main objective of the study
was to quantify greenhouse gas fluxes (CO, and CH,) from small pond in the Yangize Delta using flux-gradient method. The results

showed that: (D zero-gradient test indicated that the flux measurement precision for water vapor, CO,, and CH, was 7.525 W-m ™2,

0.022 mg-(m*+s) ~", and 0. 054 wg-(m*+s) ~", respectively. During the test period, 84% , 80% , and 94% of half-hourly flux data
for H,0, CO,, and CH, were higher than the zero-gradient measurement precision. @Based on the measurement, the small pond was
the source of CO, and CH, for the atmosphere in summer, the mean emission flux of CO, and CH, was 0. 038 mg- ( m?+s) ~' and 0. 889
pege(m’+s) 7', respectively. The CH, emission fluxes from the small pond were more higher than the median value of emission for
global lakes. The results indicated that greenhouse gas emission from small pond was an important part for estimating inland water
greenhouse gas emissions, especially for CH, emission. These results can provide scientific reference for making emission inventory of
regional greenhouse gas.

Key words :small pond; greenhouse gas fluxes; water-air interface; flux-gradient method; eddy covariance method ; spectrum analyzer
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Fig. 6 Frequency distribution of the H,0, CO,, and CH, mixing ratio differences during the zero-gradient test



46 * 8

B 38 %

0.100 pmol-mol ™' | = 0.300 ~ 0.200 nmol-mol "
SR AR 0 - R AR T AR A ) A
%iﬁad\,ﬁﬂﬂﬁémﬁléﬂﬁﬁﬁ%ﬁﬂ.

F1 FEHENXHE 0.5 h B H,0, CO,,
CH, BB R LZW FHEMITEE

Table 1 ~Mean value and standard deviation of half-hour H,0, CO,,
and CH, mixing ratio differences during the zero-gradient test
A2

€O,/ pmol - mol ~!

-0.070

5 H -
H, O/mmol - mol

FHIE 0.003
PRt 0. 006

CH,/nmol - mol ~!
0.032
0. 104

0.110

M R HER AR ] B AT A R I
PG (LE) | CO, Wl (F, >u& CH, i (F,)
A BRAEEL N R 0. AP ERREEMAM LE, F, | F,,

1)~ SAI(EL S o 4 2 ORS00 i an e 2 FniEL 7
B, R LE, F . F, BF3ME( = 45
WEZE) 435 —7.443 ( £7.525)W-m ™2, —0.004
( +£0.022) mg-(m*-s) "' Fl - 0.077 ( + 0.054)
pge (m®es) 1 AR/, R 7 S A
ALAL, X T LE A1 F,, Horb 80% H5I0H BT 1 (90 R 2
- 11.347 ~ 2.712 W-m™> fl - 0.030 ~ 0.030
mg-(m’+s) ", 90% W F, BP9 £ -0.150 ~
~0.040 pg+ (m*-s) ~'JWHE. FEZAA MR ] i
TR B K W F 2 bR AE 22 43 R 0,045
m’-s ' H10.014 mz- LK AEM AR 0. 022 ~
0.075 m’+s ™' %45 I BB R g0l A
i@%@ﬁ?ﬁﬁﬁﬂ@@ﬂgﬂﬁ%%ﬁ@Eﬂﬁ I3 AR
FRESSE AN

F2 FHEMXHABGO0.5 h# H,0, CO,, CH, HBEMHRY B A K N EHENIRES
Table 2 Mean value and standard deviation of half-hour H,0, CO,, and CH, flux and eddy diffusivity during the zero-gradient test
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Table 4  Gas flux during zero-gradient test in this study and in other literature researches
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