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Study on the release fluxes of carbon source gases under different
operating conditions in the middle reach of the main stream of the
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Abstract: The input of large quantities of organic carbon sources from the land, and the discharge of carbon
sources such as CO, and CH, caused by the operation and damming in the Three Gorges Reservoir Area
have become the hot spots of recent research. In order to reveal the variation characteristics of CO, and CH,
concentrations in different flow levels in the Three Gorges Reservoir Area, this study took the middle reach
of the main stream of the Three Gorges Reservoir as the research objects. Samples were taken from

Zhongxian County (ZX), Wanzhou (WZ), Fuling (FL)monthly from August 2017 to November 2018 to
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analyze and study the characteristics of CO; and CH, fluxes at the water-air interface under different
operating conditions. Results showed that during the research period, CO,concentration of the ZX, WZ and
FL was between 0.008 6 mmol/L and 0.115 3 mmol/L, 0.003 5 mmol/L and 0.116 8 mmol/L, and
0.006 3 mmol/L and 0.098 6 mmol/L, respectively. The concentration of CO, at these three sampling
points tended to be consistent and reached its peak during the drain period from April to May and its lowest
point in the low water level operation period from June to September. CH, flux exhibited the feature of a sink
during the operation at a low water level, but at FL it reached the maximum value as a source in the discharge
period. The CO, fluxes at the three locations showed the feature of a source during the discharge period, but during
low water level operation period, CO, flux indicated the switch between a source and a sink. CO, flux was at a
medium level and CH, flux was at a lower-middle level compared with those of other reservoirs in the world.

Keywords: Three Gorges Reservoir Area; main stream; middle reach; carbon source gas; operating conditions
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Table 1 The features of the sampling spots of the main stream

PR FEA G 5 FAE s AR AR R B[]
ZXS
ZX 7X7 N30°24'57.63"E108°12'40.86"  10:00—12:00
ZXX
WZS
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BB FERT AP FBEE K 190 km, F ARV =0 386 km., %00 BV B 960, K359 57
iR 88 km, ZAEF &2 12 400 m’ /s,
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Fig. 1 Water level and flow during the period from April to September 2018
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Fig. 2 CH, concentration (ZX) in different operating periods Fig. 3 CH, concentration (WZ) in different operating periods



X

% 8 A FHF . ERAKAELFARAEAIATFIFERTARRAABEKAZTAR 101

0.6

0.5

N
»
T

e
w
T

CH ¥ BE/(p. mol L)

o
)
T

-

ilvi &1 fiAK A 2 <i0A
REZEFTH

0.0

4 FEIE{TEE CH, R E (FL)
Fig. 4 CH, concentration (FL) in different operating periods

23 CO,iRE

B R A COL WL 5 = Bz 17 B (B A2 DL WL 5~7, Geadk— 4> 58 8 0 WL I J) 38 % R, 4
AW 25 CO, W BE B S (] A2 fb 38— 3%, B 2 COL MR femy , 2 COL W B e ik, Horh ZX fifi CO, Mk B
W shFE A 0.008~0.110 mmol/L,WZ &A1 CO, ¥ EE W ST E K 0.006~0.110 mmol/L,FL 47 CO, ¥
P s IR 0.008~0.090 mmol/L, FL WL & 7E 2018 4 5 H £ 1A FI 08I0 3] 8] () 1 {8, ZX F1 WZ ¥7E 2018 4F
4 Ak BN . A ZUMEAP  FL Al WZ S0 5S35 AR 5 AN A8 ZX W A FE 2018 4F 7 H 28 SR 3
K AHTATREN 2018 4F 7 H R BK s, #F A 9 H KBS KAz 4730 , 2K I 46 B AR, A L A5 C O, #k B
HRIF by TR BG 0, 7E AU P BRI AN R KR COL Mk B2 I 2 A8 4k R BT KR X T CO, i
BA BB A2 HKR ™ A2 0 CO, 38 2 3 # s =i =X ) K i R A% i 19 14 a3 56 70 R[] 7K )23 =2 8] AH
FEARKI

0.12 0.12

0.10 | 0.10 |
7008 = o008}
2 3
E 0.06 | E 0.06 |-
® ®
% £
o =)
S 004 S 004

0.02 [ i 0.02 F

=
0.00 L ! ! | 0.00 1 1 1 |
bilivi e &KL =% <A bilivie ] KL [=7 A
KB FTET NGBy ibE
B 5 AEIEITHE CO, %K E (ZX) BEe6 AEIEITHE CO,KE(WZ)
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Table 2 CO, diffusion flux at the water-gas interface of major reservoirs in the world

—S R CO, P HOE
i - JK—S ST BGE S T

(mmol s m™%+«d™ ")

Petit Saut BRI 101.36 St Louis 2607
Lokkaf o5 24.00 Huttunen %528
Porttipahtaf P 35.00 Huttunen 220
Dworshak FH —23.41 Soumis 22
Shasta EJEs| 30.82 Soumis 2]
Curua-Una i) 65.91 dos Santos 2271
Tucurui i} 192.61 dos Santos %127
Samuel WAii) 361.77 St Louis %018
Laforge-1 IEPN 52.27 St Louis %1%
EAR LR SRS 20.20 XIJ DA i 4 L6
AR WK H 6.14 Wy 7T 7 )
J7 %K SRS 12.74 e 37 2 1007
Amzzon i) 559.30 Richey £
Cabonga hEEE 105.43 Tremblay™

AW 5T =k /K E 21.12




104 TR K FFHK % 43 %

®3 HREFEKEA-SAHCHLTBES

Table 3 CH, diffusion flux at the water-gas interface of major reservoirs in the world

—R T CH, 4 #0GE H
- - K= 5 P e =/ P —

(mmolem ?+d ")

Lokkaf o 79.00 Huttunen 45
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Eastmain 1 mEx 0.77 dos Santos 4127
Jenpeg UIEPN 1.11 dos Santos 2%

Cabonga N 13.90 St Louis &%)

Roosevelt EH 3.20 St Louis &8
Dworshak % 4.40 dos Santos %57

Shasta ESJEs| 9.50 Soumis 2]
Grimsel Hig -+ 0.40 Huttunen 220
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