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Abstract: Methane ( CH, ) is an important greenhouse gas contributing to global climate change. The Three Gorges Reservoir
(TGR) is the largest reservoir in China and has been receiving concerns for its potential CH, emissions during the past decades.
However, the current research in the TGR mainly focuses on the observation of water-air interface fluxes, the knowledge of relation-
ship between bottom sediments in the reservoir and CH, concentrations variation of the bottom water column is still lacking. To ex-
plore CH, concentrations variation and main influencing factors of the bottom water column in the middle section of TGR, this study
collects overlying water and sediment of the bottom respectively at Nanling Town of Fuling, Shibaozhai of Zhongxian and Xiaozhou
Town of Wanzhou in the middle section of the TGR during August 2017 and November 2018, and analyzing the data combined with
reservoir operation characteristics. The results indicate that CH, concentrations in the overlying water of the bottom ranges from 0.02
pmol/L to 0.91 pmol/L, carbon dioxide (CO,) ranges from 0.006 mmol/L to 0.105 mmol/L, the organic carbon (OC) content
in the sediment ranges from 7 g/kg to 90 g/kg, and total nitrogen ranges from 0.27 g/kg to 45.6 g/kg. During the low water level
period of the TGR (May to September) , a large amount of allochthonous OC input from upstream and terrestrial sources is a suffi-
cient condition for CH, accumulation of the bottom in the middle section of the TGR. During the high water level period ( October to

April of the following year) , water level and runoff variations have no obvious effect on CH, of the bottom in the middle section of
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the TGR, the relative proportion of autochthonous organic matter of the bottom in the reservoir is increased, and temperature is the
main aquatic environmental factor that affected the CH, distribution.
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Fig.1 Sampling sites and hydrology in the Three Gorges Reservoir
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Tab.1 Temperature and dissolved oxygen concentration of overlying water ( mean value + SD)

BIF5E 4 55, BT IR/ C R4/ (mg/L)
bk (FL) FiKAE (n=6) 25.4x1.5 6.8+0.7
AKAL (n=T) 17.6+2.8 8.7+0.6
BE(ZX) KA (n=6) 24.8+1.1 7.1+0.5
&AM (n=T) 17.8+4.2 8.5+0.6
T (WZ) EKLE (n=6) 24.8+1.5 6.7£0.9
&AL (n=7) 18.2+3.8 8.6+0.6

1.3 BmoAE

FEDKIREE S DO WIS eI ProODO (YSI®) MHKAFE]. JRIRFEA Ty OC KR S50°C Bk ik
5, TN £ B A2 32 BRI IR AU 5 25 0 R 43 A1 0 SR 55 2K 3 2000 06 3 43T AX ( Malvern Instru-
ments Ltd , UK). 7K PArf CH, \CO, He JE (0 5 SR P T P 5 — M 0 Y« FH AR 3 41 Sk e i A 2 A
IKHFEARFY 15 mL A TR B S A 2o b — AR Sk 1l T2 B T A 10 mL YRR, 2
R 5 — SR HERR. SERAREST 2, BT 220 o/ min $RIREL D 20 min. B AGR RTUERATT
FEQCFIURTHIAT . 5 o8 a4 1T 2 0 o ) 1 AR R AR AR (22 FE A 7820 A UAH (3%
A0, AR I 3E B HERE , CH, 28 TDX-01 (it 73 8 J5 B3] FID G SAS I, ok 32 30 2o AR e T 15545
#. HIHR AR
(Pﬁnal B Pimial)

Pons * Keiin) + [(HS/S>
"

P(Gas) =

K

sample



302 J. Lake Sci. (#ia#%) ,2021,33(1)

A, P(Gas) AR RE PSR 5 Py B P 53300 P56 SR 107 2 SR RIS i s HS /S
PR 5 A AT 5 K i 2 K ion 53 300 SRRERRE R it 53 H7 R A A 7 7K B 4% P 60 0709 6 00
T
1.4 BIRAL BT iR

AR = K B HEVE ™ 1 VA BE S AT RLRR X A AR TR UREA TR 53, o 4 10 H—UAR 4 A4
“EKBLEATI 55— 9 A4 h K BB SRR A SPSS BAEMIAGE 40T , Kl Se it A7 2
A K-S KB H S AT REAE , XA LE 2010 B9 KR ) ANOVA Kb A7 22 S AT 5 Pearson AHSEHESY
B XA G IE 250 BRI 1 Al 205 7 (Spearman ARSCHESMHT ) , Ltk 1R T ANOVA £ 40 1, 52 3%
1, 22 Pl F32 H Origin (.

2HERENH

2.1 CH,5 CO,mrfEZ4L

WK I P BETE P A ) EE _EBEK CHL SRR B 0.15+0.03 pmol/L, G A4 T 0.02~0.91
pmol/L Z [A] (18] 2) . FEI i) L, AR B UEAR 1 BUAE 3— 7 1, HAl 7 £y =ik e rh B eI CHL R BERCN FRE -
T MK R B AT R L OKOLIs A7 6] e CHL, e 228 A0 MR 8 LU s /K (38 47 390 ) SR 7R b, 7K
PETE R KA is AT 52 B RS CHL MR BE 130 o T W A 38, TRAROK A 38 47 I T W 2 22 18] ) S EL )i CH,,
W BEFFBAT I AR T B, B b S RV R AR CO, 7RIS 0] R -3 B2 0 0.050£0.005 mmol/L, 44
4 F 0.006~0.105 mmol/L Z [A] (18 2) . 7— 10 H fy 4k LK CO, ik BEARRX B, CH,/CO, 75— E R 2
CH, 7 5 E S RGN BRA AR X R B RAE , BARAATEX X — 2R RR R EZ A 10 22 5 B TS
KB RG R

- b - A - TN

1.0 0.12 :
S 08 3 & AL; s
ERXN § T 008§ o <
S o4l ; E \ » o
= 5N0.04- : 3
02} R
Q &) 5
0 1 1 0 1 1 1
6 12 6 12 H 6 12 6 12H
2017 2018 4E 2017 2018 o
m G om LE = T
0 0.12 10
a S ‘ Bl
= = 0.08 X el
E o1k . £ =
S @ 5 E T S 4
= =, 0.04f Q
T o L
Q @) 5 @
0.01 0 0

Mok kA {i /SIS0 /SN ¥/ S0
Bl 2 5 1] CH, A CO, B )22 b S A AN K RIS AT B Be O GE Tt R

Fig.2 CH, and CO, alters with time and their statistical analysis in different operation stages of reservoir
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Fig.3 Statistical analysis in different reservoir operation stages of organic carbon, total nitrogen and C/N
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Fig.4 Relationship between sediment

particle size distribution and water
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and organic carbon content in low water level
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