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Abstract: A year-long study was conducted in Taihu Lake with the objective of investigate the diffusive fluxes of methane (CH,)
across the sediment-water interface in different ecological zones, namely the algal bloom zone, the macrophyte zone, and the open
water zone. The CH, concentrations in the sediment porewaters and the relevant fluxes at the sediment-water interface from different
ecological zones of the lake were analyzed and evaluated. Results showed that CH4 concentrations in porewaters increased with the
sediment depth. The CH, concentrations in the open water zone were found significantly lower than that in the other zones. The
organic carbon was identified as the key factor driving the spatial and temporal variations of CH4. The mean diffusive fluxes of CH,
across the sediment-water interface were 122.56+32.2, 108.75+23.8, and 3.36+0.6 pumol/(m*d) in the algal bloom zone, the
macrophyte zone, and the open water zone, respectively, with the open water zone showing the significantly lower fluxes. Seasonal
variations of CH, fluxes were observed in the lake while the fluxes were significantly higher in the spring and the summer than the
other two seasons. The regression result showed that the CH, flux was strongly influenced by the CH,4 concentration in the porewater
and the sediment porosity. Our study also demonstrated that algal blooms and macrophyte reproductions enhanced CH,
concentrations in porewaters and significantly increased the diffusive CH, fluxes across the sediment-water interface in Lake Taihu.

Key words: Lake Taihu; methane; diffusive flux; sediment-water interface; greenhouse gas
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Table 1 Water quality parameters at studying sites in Lake

Taihu

ZH BAIX FAX TFIEIX
WD (m) 24%0.5 1.94+09 2.61+0.2
WT (C) 21.3%£7.7 22.0+9.4 21.2+7.8
SDD (m) 0.2940.17 0.4040.22 0.33+0.27
DO (mg/L) 10.8+2.7 10.7£2.0 11.2%2.1
pH 1H 8.15£0.49 8.30£0.29 8.20+£0.42
ORP (mV) 37.4+54.6 62.61+453 43.4146.6
TN (mg/L) 2.234+1.09 0.984+0.33 1.301+0.80
TP (mg/L) 0.18+0.15 0.09+0.06 0.11%£0.04
Chla(mg/m3) 233%11.5 15.3+18.2 15.3+17.1

DWIEERLX . B, FFRE X WT Jh(21.247.8)
~(22.049.4)°C .DO 4 (10.742.0)~(11.242.1)mg/L, %
SRV 2 R) 22 S AN B A pHL R R 2R DR R o, e 28
DR T Rl X8 Ok 238, 23 i) A (8.15+0.49) 11(8.20+
0.42). HEI X ELA AR A 7K 5 i (1 7K 4325 ) B
AL I LA (ORP), 1T 758 284 X T B HH 2658 s 1) 0
(TN). EVB(TP) 2 Chla & SEFE(EK 1) 550U
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Table 2 Pearson correlation analysis of CH, content, diffusive fluxes and environmental factors

TiH WT VIRR ) STP STN SOC CH, & i P o
WT 1
VIR FE 0.038 1
@ -0.077 -0.444™ 1

STP -0.334" -0.004 0.450" 1
STN 0.132° -0.052 0.578™ 0.493™ 1
SoC -0.206™ -0.138" 0.599™ 0.292" 0.449™ 1

CH, ¥ it 0.185™ 0.208™ 0.043 0.082 0.176™ 0.176™ 1

o 0.143" -0.060 0.387" 0.122° 0.379" 0.324™ 0.719" 1
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Fig.2 Physical and chemical parameters of sediments from all studying sites
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Table 3

Regression equations between CH,4 and diffusive flux of CH4 and environmental factors

[ElfEpgE BHNE

CH, & 5(Cp)
CH, ¥ Ul 5(F)

C,=102.20SOC + 5.147-133.78 <0.01
F=0.76Cp + 592.45¢-0.09STP-368.01 <0.01
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Fig.3 CH, profiles in interstitial water at all studying sites

2.3 YUBW-IK I CHy 3 H0E &
KT —/K S CH, 47 B0 B 0 (0.81 £
0.09)~(847.56+65.22)umol/(m*d)([&l 4),I 3 A5 4k, 7=
i (P<0.01,3 4). NI & BRI, X,
FFiE X CHy 4 B0 & B8 53 ) 4 (122.56+32.18),
(108.75+23.79),(3.36+0.60)umol/(m*d). JF & [X. CH,4
P HOE BT AR P AN X IR(P<0.01), 5 84 X F

Ll 8

FOYX ZE AN N B AR B2 CHy &
235 0 (129.25+47.23),(114.31£25.32)umol/(m*-d), P
B2 TG B 2 (P>0.05),(HY) B m Tk, &%
(P<0.01),Fk . & 7= CH,4 il & 4 i Ky (42.58+9.67),
(26.74+6.62)umol/(m*d), i & 2 18] TG fi % 72 7 (P>
0.05).JTAW)—7K ST CHy 3 HOE 5 5L o STP.
STN. SOC EIFAHK.HPEIBI/K CHy RS
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Fig.4 Diffusive fluxes of CH, at all studying sites and zones

HFRIX
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Table 4 Two-way analysis of variance of diffusive fluxes
with season and zone as main factor

Ak H F wEE

&gt 3 4.110 <0.01

[X 45k 2 8.929 <0.001
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FRIHE 1) CHy Wi X 5 ARG R —3 5
KPR ASETEAR Lo, RS —/K St il CH, 3 HOE =
BN AR B R S R TR P —/K S 1 CHL 3
OB b (3.53+4.36)umol/(m*d)*”), 5 A 51 IT F
X 4 A — BT T A s R X S5 X )
4h, Bartosiewicz 2P Augustin WIARFFT R IR,
0 W B % R I SR CHy W BE 7l b = AR ()il %
A AR DRI S 52%, 1T 1 TG W BE Ay, 1K — B A3
0 34%~39%; Yan 2513V B IS /K He B A X i
T FBE R i .Chingangbam 25 PV 9% i 7 A WK
R XA CHy HEBCGR 235 = T JC UK B A X 3.
AT b, AHE 9 3 BH A s 7K A X R B X AR 7K St
TF 2 B HH 2082 vy P FR e o500 1 A R T A ] B K
X FIZKBIX AR A KR CHy & EFIK-— 5%
i CH, B¢ 0 ),

3 Hit

3.1 KIIEERLDX . FA DRI ] X U A T B K
CH, & ) 9 4 (1.320.54)~(549.07+52.78)umol/
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