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Abstract: Diffusion model methods are frequently applied in monitoring water-atmosphere methane (CH,) fluxes. To explore the
variation character and influence factors of CH, transfer velocity (k,) and diffusive fluxes across the water-atmosphere interface
from aquaculture shrimp ponds, this study chooses six different model methods for estimating %, and CH, diffusive fluxes in the Min
River estuary (MRE) and Jiulong River estuary (JRE) on the southeast coast of China. For each estuary, water samples were col-
lected using a hydrophore sampler from three shrimp ponds in June, August, and October 2015, respectively. Meanwhile, meteoro-
logical parameter (air temperature, wind speed and atmospheric pressure) and water-quality indicators ( water temperature, pH,
dissolved oxygen and salinity) were measured in situ using a portable instrument. A headspace equilibration technique was used for
the measurement of dissolved CH, concentration. The mean k, at MRE and JRE ponds during the study period ranged between
1.60+0.75 and 6.29+1.30 cm/h, and 0.89+0.19 and 6.07+0.61 cm/h, respectively. The mean CH,diffusive fluxes in the MRE
and JRE ponds over the study period ranged between 9.19+2.67 and 30.64+6.28 wmol/(m?*+h) , and 3.18+0.48 and 21.03+2.13

pwmol/ (m?+h) , respectively. The results showed that k_and CH,diffusive fluxes across the water-atmosphere interface from the es-
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tuaries of shrimp ponds greatly varied in spatial and seasonal dynamics. The CH,diffusive fluxes were significantly higher from the
shrimp ponds in the Min River estuary than in the Jiulong River estuary (P<0.05). Average seasonal k ( or CH, diffusive fluxes) in
MRE and JRE shows an increasing trend over time. The wind speed, water dissolved CH, concentration and salinity are important
factors that drive the changes in CH, diffusive fluxes emission. There are differences in CH, transfer velocity across the water-atmos-
phere interface from aquaculture shrimp ponds between the different model methods, indicating that the CH, diffusive fluxes from
the model-based estimation has a certain degree of uncertainty.

Keywords: Methane (CH, ) ; gas transfer velocity; diffusion flux; environmental factor; aquaculture ponds; subtropical estuary
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Fig.1 Location of the sampling shrimp ponds in the Min River and Jiulong River estuary
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2 (one-way ANOVA) 431 H 19 LSD 1 ( Least Significant Difference test ) ¥ 56 [R]— 0] 71 SR 58 3 78 A [7) 37 58
Bela) B K AV i CHL MR BE JK— 54 CH, U i3 &, e Hp) T B FIPR IS 8 B 22 S [R]—FRFEL Y
BRI E 8] B SR P B A AR A CH, MRS K —S A CH, MBI 2R b, SOy HiGH B RS 5 A8 B Y 22
SEPERI ISR SPSS17.0 H A FEAS T RIS AT AT 40T, DL P<0.05 7 22 5 W /K. JK—S A4 CH,
AN A ke, e HA) 0 B 5 PRI B (] B AR OCOC R fd ] SPSS 17.0 Y Pearson AHSC/M ik AT 4E 1
Jr#ir. B P<0.05 FE2 AN, P<0.01 VR W35 AHSE. SCrp LA [l AR 130 15 3 AR s 1] U 7 R 4045 1 )
P ILEEHE B RE AR E . SO IRZELR I bR

2 BREHM

21 BERSEEZSREKEHETIFE
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VB 0 R 27.87+1.45 F1 28.42+1.26°C. W] I X R IEDFITIA 8] B9 KGR AS ALY F 43 900 0.47 ~5.41 1
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2SS R PN D FRAE KA % CH, VR B B LRI S 0 8 10 A B3 & F 6 J BYFRAE (P<
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AR IG5 0.09~8.37.0.10~13.09 .0.16 ~ 10.48 .0.24 ~ 13.40 ,2.38 ~ 17.59 F1 2.24~7.30 em/h( ¥l 4a) ,
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ponds in the Min River estuary and Jiulong River estuary
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Fig.4 Variation of the gas transfer velocity across water-air interface from aquaculture ponds

in the Min River estuary (a) and Jiulong River estuary (b)
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1 FRFESK I CH, ™ HoH i 5 U & & 1 OC R
Tab.1 Relationship between the diffusion flux of CH, across water-air interface and

gas transfer velocity of CH, in the shrimp ponds

- ¥ L 1 Jule T A B A
i 70

=7 R* P o MIAHE R* P o PIAJE R* P n
LM86 y=11.155In(x)+15.052 0.70 <0.01 36 y=3.734 In(x)+5.3227 0.60 <0.01 36 y=5.455x-0.467  0.70 <0.01 72
W92  y=6.161x-0.685 0.60 <0.01 36 y=3.3324+0.181 0.41 <0.05 36 y=5.506x-2.656  0.54 <0.01 72
RCO1  y=57.799 In(x)-64.831 0.57 <0.01 36 y=2.934x+3.210 0.17 >0.05 36 y=6.044x-11.535 0.42 <0.05 72
CL98 y=41.76 In(x)-37.205  0.42 <0.05 36 y=2.2359x+4.9488 0.15 >0.05 36 y=6.544x-10.607 0.25 >0.05 72
MY95  y=1.346x'-30 0.78 <0.01 36 y=3.253x+0.315 035 <0.05 36 y=5.555v-3.329  0.48 <0.01 72
CWO03 y= 20.583 In(x)+8.687 0.58 <0.01 36 y=1.799x!-234 0.64 <0.01 36 y=1.479x!4¢7 0.75 <0.01 72

K 2 FRFAYEK TS CH ™ O B 5K ER B Y 5 3
Tab.2 Relationship between the diffusion flux of CH, across water-air interface

and water salinity in the shrimp ponds

] YT H JUIRILHT
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Bl 575 R? PMA n a5 7 2 R? PMa n
LM86  y=2816.5¢ %4~ 0.61 <0.01 36 y=670.65x"5¢! 0.46 <0.05 36
W92 y=6896.7¢ 3022 0.57 <0.01 36 y=92.007¢ 0320 0.43 <0.05 36
RCOI  y=2759.1e72191* 0.60 <0.01 36 y=125.28¢70246x 0.54 <0.01 36
CL98  y=928.11e 197« 0.59 <0.05 36 y=75.433¢7022+ 0.53 <0.01 36
MY95  y=4276.8¢727%* 0.58 <0.01 36 y=84.48¢7020x 0.45 <0.05 36
CWO03  y= 5685.8¢ 2%~ 0.59 <0.01 36 y=85.207¢ 0306 0.46 <0.01 36
R 3 FRFHIE KU CH, 3 HGH & 5K RIE i CHL VR B G &
Tab.3 Relationship between the diffusion flux of CH, across water-air interface
and water dissolved CH, concentration in the shrimp ponds
i T3] 1 iV AIRTYS!
R
w5 J5 72 R? PE no B R? PE  n
LM86  y=-36.149x%+85.494x-14.07 0.53  <0.01 36  y=0.361>?* 042  <0.01 36
w92 y=32.315 In(x) +58.872 0.68 <0.01 36 y=38.912x-3.607 0.58  <0.01 36
RCOI  y=89.509x-8.1678 0.81  <0.01 36 y=21.003 In(x)+43.912 0.66  <0.01 36
CL98  y=60.007x—6.3854 0.70  <0.05 36 y=37.824x-3.4115 0.56  <0.01 36
MY95  y=55.087x-6.346 0.79  <0.01 36  y=38.209x-3.457 0.65  <0.05 36
CW03  y= 31.734 In(x) +58.011 0.67 <0.01 36 y=55.087x-6.346 0.59  <0.01 36
3 itit
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KFFR (P<0.05 B P<0.01; #2). Bk, BT WG FUK R CH, MBIl 11 X SRFE 38Kk —< 5L CH, P K
3 H 1 () AE Ak R AR 32 B K A ER 1 i .

3.3 MORXFAMEK SHE CH, ¥ BB EHERE NI EME ST SHEERE
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