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Gas Transfer Velocity of CH, at Extremely Low Wind Speeds
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Abstract ; Thin boundary theory equation (TBL) is widely used to determine gas fluxes across water-air interfaces, and the gas transfer
velocity (kg ) is the key environmental factor in the equation. A monthly field campaign was carried out during one year to measure
CH, flux and to probe its exchange rate across the air-water interface in a drinking reservoir and 5 adjacent ponds. The ranges of wind
speed and surface water temperature were 0-0. 75 m+s ™' and 6. 3-30. 9°C respectively, and their average values were 0. 19 m+s ™' and
19. 3°C respectively. The gas transfer velocity of CH, varied from 0.20 to 1.99 cm+h ™" with an average of 0. 50 cm+h~'. Correlation
functions between the gas transfer velocity and the wind speed at 10 m height (U,,) and surface water temperature (T,) were given
here to quantify kgy,. There were significant correlations between the fitted values and actual values both for original and bin-averaged
data.

Key words : gas transfer velocity; methane; wind speed; surface water temperature ; the water-air interface
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Table 1  Features of physical geography of Meiziya reservoir and five ponds
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Table 2 Main meteorological factors during the observation period
. K Uyp/mes ™! SJE/hPa /¢
WS4 : . : : —
min max ave std CV min max ave std CV min max ave std CV
15 0.00 0.62 0.09 0.19 2.18 983.0 1023.7 1005.7 12.9 0.01 6.0 30.1 17.5 10.0 0.57
25 0.00 0.22 0.02 0.06 3.46 983.1 1024.2 1005.4 11.8 0.01 6.3 29.2  19.9 8.7 0.44
35 0.00 0.30 0.09 0.13 1.43 987.8 1023.3 1005.3 12.4 0.01 7.6 30.8 23.3 8.0 0.34
45 0.00 0.75 0.26 0.32 1.27 987.2 1020.0 1005.2 12.0 0.0l 9.0 33.2 239 8.3 0.35
5% 0.00 0.61 0.14 0.24 1.74 986.9 1019.1 1002.2 11.5 0.01 12.5 41.7 27.1 10.0 0.37
MEFHKEE  0.00 0.70 0.19 0.24 1.29 986.4 1022.0 1002.4 13.2 0.0l 11.6 36.6 26.1 8.5 0.32
1) min A H/IME , max KA, ave R FIIHE, std AFRAEM 2, CV WS RZE, TR
x3 WNHAEKEBRIBFEEER
Table 3 Water temperature and DO during the observation period
o AR o] -
" . K i/ C . B/ mg- L
min max ave std CV min max ave std CV
15 6.3 30.6 18.1 9.7 0.54 1.7 12.3 6.0 2.8 0.47
25 6.5 30.3 19.0 8.8 0.46 1.8 11.6 7.1 3.5 0.49
35 8.6 30.7 19.4 8.7 0.45 7.1 21.6 13.0 4.5 0.35
45 7.9 30.9 18.3 9.2 0.50 8.7 18.4 12.9 3.3 0.26
5% 8.3 30.0 21. 1 8.7 0.41 7.5 16. 4 11.0 2.6 0.23
M F 1K 8.2 28.3 19.7 7.9 0.40 9.1 13.7 10. 4 1.3 0.13
2.3 K-SR 0.008
1 E—4F K-S A0 CH, BFE . 0.007 | ]
HhA RS AN IEK-SFE CH, 3l R T = 0006 =
=
KPR CH, Bk Hrh,s SRR, b g 00|
- 0.004
0.007 mmol-(m*-h) =", K2y 2 Mg T Hi K FE Y 2.3 5
. s . } 0.003 |
. BTSSR T B R R R 3
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[ — A 7 000 ) 5% R 2 ,HJEAK T Crusius
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Hi I J2: , Crusius 50 H T8 (0 000 Fsf ] BE P, XU AT
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Vit 25 35k 4550 5SSl Tk
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Fig. 1 Mean CH, flux across the water-air interface
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o] 907 #2 (25 ) . A 5T A 0 R0 B s — AR
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Table 4  Gas transfer velocity kg,

. o kﬁm/cm'h’l
5 min max ave std CV
15 0.21 1.16 0. 46 0.30 0.67
25 0.24 1.99 0.67 0.55 0. 81
35 0.21 1.17 0.47 0.33 0. 69
4% 0.20 1. 66 0.49 0.47 0.94
5% 0.26 1.07 0.51 0.32 0.62
MR K 0.26 0.59 0.37 0.10 0.27
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Table 5 Relationship between kg, and weed speed (U, ), water temperature

i H PRET A /NN 7 P n
R R kgpo = —0.003 T,% —0.108 Tw +0. 22303, -0. 362U,, —0.284 0. 121 0. 007 58
P A0
ORI + FERREL kg = —0.003 T2 +0.110 T, —0. 149 U%%! —0.294 0. 123 0. 007 58
R R koo = —0.024 T,% +0.998 T, +80.37113, —24.908U,, -8.033  0.936 <0.000 1 11
I =}
TOWRIG + FERREL kg =0. 009 T2 —0.315 T, —1.860 U%*° +4.244 0. 854 <0.000 1 11
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Table 6  Correlation coefficients among bin-averaged kg, and main environmental factors

keoo ESS JKIR i % Uy
Eeoo 1 0.383 0.355 0. 439 -0.142 -0.486
EES 1 0. 385 0.422 -0.287 -0.481
IR 1 0.977** -0.907 * * -0.194
SR 1 -0.820" * -0.323
S 1 -0.159
Uy 1
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