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Abstract: Methane (CH,) has a large contribution to the global greenhouse effect. The CH, emission from the Three Gorges Res-
ervoir has attracted considerable attention since its impoundment in 2003. However, the unique operation mode of the Three Gorges

Reservoir affected the CH, emission and transport in its tributaries. However, the underlying mechanism of CH, emissions remains
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unclear. This study reviewed the research progress of CH, emission from the tributaries of the Three Gorges Reservoir. The CH, flu-
xes of typical tributaries were generally higher than those of the main streams. The CH, emission flux of some tail tributaries of the
Three Gorges Reservoir was higher than that of the head and tributaries. The CH, fluxes in most typical tributaries have peak values
in summer, and relatively low values during high water operation in winter. The factors influencing CH, emission from these tributa-
ries mainly included algae, climatic factors, hydrodynamic conditions and human activities. The future research hotspots were sum-
marized. 1) Algae: The impoundment of the Three Gorges Reservoir has led to intensified algal blooms in some of its tributaries.
The dominant species of phytoplankton gradually changed from river-type algae to lake-type algae in the early stage of water storage.
This succession of phytoplankton would increase CH, production. In addition, the algal bloom in tributaries of the Three Gorges
Reservoir, would undergo seasonal succession. Phytoplankton dominated by green algae and cyanobacteria has high contribution to
CH, emission. 2) Climatic factors: The generation and consumption rate of tributary CH, were positively correlated with tempera-
ture. In general, higher temperature promote the growth of algae. However, the out-of-season scheduling mode of the Three Gorges
Reservoir also enhances phytoplankton production in winter. The tributary temperature stratification would further aggravate algal
bloom, providing substrate for CH, production. Rainfall affected CH, discharge of these tributaries by increasing the content of or-
ganic matter, the abundance of methanogenic bacteria, and disturbing the surface water. The degree of impact was related to the
magnitude of rainfall runoff. 3) Hydraulic conditions: During the low water level period of the Three Gorges Reservoir, CH, con-
sumption in the water body was lower enhancing CH, transmission. Moreover, the water level change caused by the operation of the
reservoir also affects environmental factors such as temperature stratification, algae growth and organic matter distribution, which
has an indirect impact on the CH, flux of tributaries. 4) Human activities: Land use changes caused by human activities would in-
crease nutrient concentrations in tributary water bodies and enhance nutrient-related metabolism of bacterial communities, resulting
in an increase of CH, emission. The damming and reservoir operation in the tributary area changed the hydrodynamic conditions of
the tributary, blocked the transport of organic matter, and thus increased the total organic carbon content in the sediment, provi-
ding more substrate for CH, production. Finally, the future research hotspots were summarized to provide scientific basic for the
management of CH, emissions in the Three Gorges Reservoir.
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Tab.1 Flux and extent of CH, emissions from domestic and foreign reservoirs

CH,i#i/ (mg/(m*+h))

pERA b He
Ff 5

7 Petit Saut, French Guyana 47.50 0.21~158.33 [29]

Samuel Reservoir, Brazil 14.24 - [30]

Tucurui Reservoir, Brazil 0.58 — [30]

A Lake Wohlen, Switzerland 6.25 — [31]

WK () 4.60 - [32]

K PE (KR 0.30 - [33]

B%7%% =K 7R 0.26 -0.1~2.23 [28]

MK 0.12+0.06 — [34]

IR WK N (HZ) 0.17 0.03~0.42 [33]

FENF Lake Lokka, Finland 1.40 0.22~4.96 [35]

Lake Porttipahta Finland 0.15 0.10~0.20 [35]
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Tab.2 CH, diffusion flux and extent of the main and tributary streams of the Three Gorges Reservoir

CH, i 5/ (mg/ ( mz-h))

HA Hi a5 HE/m P31
FE{E i

T LB 0.06+0.03 0.02~1.20 58~62 [42]

EARE 0.12+0.11 - 110 [43]

S 0.15+0.18 - 170 [43]

T3 Bt 0.28+0.33 — 80 [43]

W OEE RN 0.16 0.00~0.67 - [37]

0.13+0.11 0.03~0.70 W [1:93.81+5.24 [38]

I 17 :48.12+4.94
P 17.59£2.23

27k H1:0.1820.24 — 2k :162.4 [39]

it 7K 1 :0.30+0.47 k299 : 155.1
PR 0.25£0.91( F7k31:0.03; 17k 39 :0.48) — - [44]
PR 1B 0.27+1.10( Z 7K :0.50; 7K 1:0.49) — - [44]
W] 0.40+0.10 0.10~1.12 145~175 [45]
FER il 0.2 0.05~0.427 172.2 [18]
PAERC) 1.76+1.52 0.08~16.96 145 [41]
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Wbt R R GAE) % SR CH, I A2 5 T RS 3 55 0 2 22 W 3 A AR OG, R
0.687 — [79] & CH, 4L 5IR AR OC R BEL 27T LA F) 0.94,
0.584 - [79] A KRR CH R EENEZ —, HAEmRT
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2,13 4 WK IR CH R S BRI R B AR S T UUBW A L 407 L R A
IR JE A0 o ) B 2 MG IR W TG P, 23 P BCTUR A AL G AV PR s — B0 ™) vy 7% e
PP 2 40P B o SR CHL, = HER A9 5 B R e = Wk T S i A ™ MR S0 v 5 CHL = A
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FRUKTAEING , T LI B SE S A7, 375 S s 6 1R 3% R e S Ak T 3 B W il 20, AT X CHL, 38 o
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Tab.4 Correlation between methane-associated flora and methane flux in

typical tributaries of the Three Gorges Reservoir

REVE Y REVE AT HRFRE Pa

FEH LR EEE (J8) unclassified_p_Euryarchaeota 0.636 0.174
norank_c_environmental_samples 0.700 0.122
environmental_samples_f_Methanos-arcinaceae 0.337 0.514

unclassified_k_norank_d_Archaea -0.362 0.481
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