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Characteristies-and Inﬂuencmg Factors of CH, Emlssmns from the Drawdown

Area of the Three Gorges Reselyou' '/ €ly &€
CHAI Xue -5l HAO Qing-ju, HUANG«Zhe ,” FAN/ Zhl ~wei, JIANG Chang sheng *
(Key Laboratory of t}_le Three Gorges Reser\:olp Reglons Eco Environment, Mlnl try of Edu(,dtlon College of Rlesourcesu__rand

.

Enviranment Southwest University, Chongqiné 400715, China) o
Abstl"act Tive levels (180.m, 175 m, 165 m; 155 m, and 140 m) in a typical drawdown area in Wangjiagou in the Three Gorges
Reservmr were seélected to'study CH, emission$* from subtroplcal-feaervmrs The experimental period lasted two years from September
2010’ to August 2012+ The methods of static opaque chambers during the drainage period and floating chambers during flooding period
were uséd in this study. The elevations of 175 m, 165 m, and 155 m were all located in the drawdown area, whereas the 180 m
elevation was located in the land and never flooded. The 140 m elevation was permanently flooded and used as a control area. The
results showed that the CH, fluxes showed no significant trends at 175 m and 165 m in the first year of the experiment, while the fluxes
showed a single peak pattern with the climax in the summer at 155 m and 140 m. At 175 m, the CH, emissions showed a single peak
pattern with the climax during its flooding period, and then showed not regular CH, emission sources or sinks alternately in the second
year, whereas the CH, fluxes at 165 m, 155 m, and 140 m presented a single-peak shape with winter climax. During the entire
observation period, the CH, emission fluxes at 180 m were stable and showed no obvious peaks. In addition, CH, fluxes were higher
during the flooding period than in the drainage period at 175 m, 165 m, and 155 m. The order of the annual CH, cumulative emissions
at the five elevations was 140 m (99. 58 kg-hm ™) >155 m (82.98 kg-hm *) >165 m (65. 38 kg-hm ~>) >180 m (6. 32 kg-hm *)
>175 m (4.27 kg-hm ™), suggesting that the soil was more conducive to CH, production when the flooding period was longer.
Correlation analysis indicated that there were no significant correlations between CH, fluxes and the soil carbon component and pH on
land and during the drainage period but CH, fluxes increased with the increase in soil water content. There was a significant linear
negative correlation between CH, emissions from the gas-water interface at 140 m and in water. The soil moisture content was one of the
key factors affecting the CH,fluxes during the drainage period, while during flooding period, the CH, fluxes were regulated by flooding
depth.

Key words: Three Gorges Reservoir; drawdown area; CH, emissions; seasonal variation; influencing factors
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Fig. 2 CH, fluxes at different elevations in the drawdown area of the Three Gorges Reservoir

from September 2010 to August 2012
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Table 1 Average CH, seasonal fluxes from different elevations in the drawdown area of Three Gorges Reservoir/mg+(m?-h) ~!
i/ m b= Tk % =
180 -0.08 £0.25a 0.17 £0. 14a 0.16 £0.22a 0.16 £0.25a
175 -0.01 £0.24a 0.07 £0. 03a 0.24 +£0. 13a 0.28 £0.59a
165 -0.10 +0.20b 0.62 0. 50b 2.38 +1.08a 0.21 +0.43b
155 0. 19 £0. 26b 1.37 £0. 69ab 2.38 +1.08a 0.60 +0. 26b
140 2.19 £0. 52a 1.01 0. 32a 0.92 +0.41a 0.57 +0. 18a

1) KA/ NG FRAK ] — s B Ab AR 224 ) CH,, i Bt 22 5 351k

165 m =2 AR MK FT G, CH, HEAGE &1
b THRAR B WS HEOCIRAS , BR T7E 2012 427 H 7
H B R AR 0. 99 mg- (m?+h) ~'F119 H B/
f-1.84 mg-(m’-h) ", HAMMEH AT -1.0
~0.5 mg-(m’-h) ~'Z[E]. ZEFE CH, 7EAZW K
AL TR HERCIR .

175 m A =K & K B m K AL e, e
JKHT, e CH, HEBGHE A8 5B 0 HEBOR A,
B CH, TR A B4, FEubil ], CH, HEjiiE
AT -0.55 ~0.50 mg-(m’-h) ' ZJA]. #KI
[E], CH, i & KB I P i g, WA T IR
7E20124£ 1 H6 H, H0.6 mg-(m*~h) ™' /7 &INy

55 CH, HERCIR. KR, CH, R & i 3 e,

K, AT ~2.00 ~2.000 mg- (m?h) ' ZJil, #2012
a7 A Ufiy)ﬂ%j(ﬁ 1.93 mg.r(m??-"ﬁ.)‘_l ’..}%{‘!\-
B BLE 2002 458 H, O~ 1.57 mgh(m?-h)"".
1807 A GH, JHC ik R ok 3yt v

(A F R . SO UBAR011 4

9 A, K181 mg-(m?+h) ', BN 3
mg- (m’+h) 7', WEIZE 2012 4R 2 H. A E 4
Prdei, X 2 AR T 2 0H CH, Y HERGE =
WAEABEZETRE(P>0.05); [RIBHECAT ¢ #6560 %
B 180 m b CH, (HEHL b A 6 B 35 (9 4F A8 1k
(P>0.05), i 175 m &b CH, HEJHCiE & 4522 1k ]
i, 2011 45 3 ~8 H#iE CH, HEMGH & B F KT
2012 4F 3 ~8 AHiEl CH, HEilGE B (P <0.05).

ME2 ATLIAH, 2012 4E3 HZE 8 HIE[ 180 m .,
175 m, 165 m 758 58 CH, HEjim & % sh v 258
F2011 AE[FIHA, i HAE AR R 2 s ) B (2011 4%
3ARESA), FEAL, Rl CH, TR,
2.2 MR HETE XN AR CH, HERUE &

F 2 NEX AR AL CH, AEHEE R, Hid
180 m A1 175 m &2 CH, 4FHEMUE &4 2010 4F 9
H ~2012 45 8 H WA CH, HER S = A 3591E,
165, 155 1140 m &2 CH, 4EHEMUE R A 2011 4E
9 H ~2012 48 H—4FHNAYME. Z58EM, BR175 m

RSN, B M AR R FEAR, CH, 4FHRHCE & s
K. Hodr, 180 m B2 CH, 4F HE it & 4 6.32
kg-hm ™2, & T 175 m 4b 4.27 kg-hm 2 A HERCE &,
JFH 2010 4£9 J ~2011 4F 8 H HAlH] 180 m F1 175 m
R CH, HERCE R BT 2011 49 H ~2012
48 HBYE(P <0.05). 165, 155 #1140 m =% CH,
AEHERC S A 5 65. 38, 82.98 F199. 58 kg-hm ™2,
Hr1165 m H1155 m = R AE MK BITRT ) CH, A,
IS990 ok 4R HE S 1T 108. 039% ANA10. 739, 52 %
T U A 30 CHL SR (P <0. 05) :
%2 BERFABEMCH, EHMEE ghn?
Table 2 Angual CH, curbultivé emissions at difforen eleatiobs

in the dr'awdowr}_.‘érea of Three Gorges Reservoir/ kg-hm-’.2
T T

tm | A 2010209 ~2011-08 2011-09 -~ 201598
Jaul W . I 7
180 1.62 — ~11. 01
115 A @ | o0ve3 6.29 162
165 & — 70. 63 S50
155 — 91.88 -8.90
140 — 99. 58 —

2.3 CH, fEcl & 53R H T LR
2.3.1 -5 CH, HEiGE &K &

WL XF 180 m @ FE4L +3 DOC, SMBC, pH,
T Sem DL K SOC 45 RS H + 5 CH,
PIHEGE SEHEATAROCPE /3 (R 3) , BRI BAL
CH,, HEGH 25/ I8 R R 22 (8] JC i 35 A 2
A(P>0.05); BRILZ AN, MR, W
KT 175, 165 DL M 155 m @ f8AL CH, HEjiom
EHU S F RN P R LKL R (P
>0.05) , R =WoKPETH A 5 M pH SR
SEPEH CH, HElt EZ R,

K3 Boniy2& CH, HEBGE &5 -5 5K R
KF. AT, AR CH, HERGHE HBE 135 5K
SRR GG K, VA I8 B B K. {3175,
165 F1 155 m 452 CH, HEMGHE bl 1+ 385 K R A8
TR R 3 5 T 180 m, FW] HIE & kR
s CH, HERU R 2 —.

- '_‘..



10 #1 Sem A, PR MU VE Y CH, HEBCRY AR LRAE S i R R 4375
%3 AEASECH, #HEE5 T EREEFHEXXR
Table 3 Correlations between CH, emission flux and soil environmental factors at different elevations
i/ m DOC SMBC soc PH TS5 em JRE
180 -0.012 -0.029 0. 046 0. 057 0. 007
175 -0.178 0. 004 0. 037 -0.094 -0.024
165 -.008 0.074 -0.313 -0.077 -0.171
155 0. 495 0.429 -0.194 -0.082 -0.425
2.0
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1.06, 1.04,0.99 DA% 0.27 mg-(m*-h) ", F#4} = 4 oo °e
BrRWIET 3 MR ZER A RE (P >0.05), HEY g
RS SN NN —t = T
BERT 175 m HFE(P <0.05), A LAFEET = %ﬁjhgihjrﬁy%ﬂvi%g
Moy 1y 5 o8 O
CH,, HEi i & A il 7K TR 1S i 35 R i i %, 1 140 of © o © °
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Fig. 4 Relationship between water depth and CH,
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PR AR, i OSSR . 140 m oS AR
K-S CH, HEBOE & 72T 5 2L T 485
KF, R WA HE A F 0,13 ~ 8.57
mg-(m’-h) 'ZJA], 2011 49 H ~2012 4E 8 H
B8] B A4 HE G A 1. 13 mg- (m®-h) ~', 52
AU T VR N AR A CH, HE BGE B ARG AE M
0.11 mmol-(m*+h) "'[ Bl 1.76 mg-(m’-h) ~' ] #&
T, AH I T 7R 2 IR BT i Y B 9 [ 0. 007 4
mmol+ (m*-h) "Bl 0. 12 mg-(m*-h) ~'], X Al fig
2 T AT I e 1Y 2808 T S e B X Ak T
K PR ARy K X, AR LG T AL T X
AR DK X2 B, RS e & B A
AR E B 7K F3 L R AR 358 25 A, DT e 45 K K o
PR e ARR A ARG, KA [ ik B g A 52 S R

i, SRR CH, AR HER; Chen %51 7E =0k
J2E DX R J2E X i dak 0 K -SSR T CH, R
AN 0.24 mg-(m*-h) ""F10.26 mg-(m’-h) "
WL T AN G R, ANFTANSE, Chen 552
AR KL )3k 75 R EAT SRR R R AR, A [ 2 &
fe, HORFEMS B FEE (2 ~4 A) L EZF(6
HEO H)VLRAZE (12 H), R R A E
PLKCRAFEI (] AN 22 T RE R S BOHAT R R S
AFFRABERBAMIFEHRZ —. BRitbz 4, 724
WEEH, 140 m = AR/K-"TA I CH, 19 H kR i
B T o5 2 m o g R [2.1
mg- (m’+d) '], SEINBHKEM L, Wk 4 Fr
7 ARG M XK P, e HO= B A= K % CH, H A
JHE B KT IR = K [ AR W AR R s R
27.12 mg-(m2'd) SN, TR Ml XK 2 D) B A
T3 E =K .

*4 AEKEKE CH, MHRESE | ] ‘__.-":u' !
Table 4 Emissions of"greenhouse gases from different reservoir_surfaces i l
Gatun Lake T 430 T sy S
Curua-Una { = ayii] 72 | 4 21 66
oy (2 Tucurui fy /Y B 2800l Y o 13 COR
' !/ Samuel gD Sl 29700 0w < s ™
- = U0 Petit Saut o Bl 30 / & |\ Ll 1'140
WA (BB =ik i Y i 348793 1 143 21
> Cabonga B B 400 T 6870 7.5
f Lokka ‘ =y 417 4 S8 5
R [’;17 1 - Porttipahtaf ‘ A F i%;_‘,;-‘ 214 25 - 13
f . F. D. Roosevelt =g 306 — 2.3
Shasta K H 71 — 1.1

TR SR T WL T R S K 2 CH, HEFE
e R R R . KR oK A A A K
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PRI SIS AH LR BIASHEZK Y 180 m 5172, 140
m = CH, 4F 2R HEE = 15 15 A sk,
TEFEAS S A R], A T I By 175 165 AN
155 m =R K A1) 4351 29 4 105 . 280 LUK 353 d,
X3 AN ARAL CH, A7 SRR it 22 30 B W 7K s (]



10 4 ST R

=R DX MR AT CH, HERL A AE AR AE B R PR 2% 4377

ST IO Sk B Gyt a (oW WIN K7 QU NASL /D&
AL S PR JF 2Bl oA, ZE SRR B0 RE
FBe SR, [, CH, 4F SBHECR BBz 3
ATRES BHOKIROUA . AR, 1S
KFES CH, WHERCE R W35 EAHE, Hykshgilh
JERAIR CH, B s FU R R = FEARBF 5T,
CH, HEBGHE &5 & ACRMOCHEIF A B, X nlfEE
SR LA BT T 5 | 1Y . — g MK R KA B A
— AT, XA AR R T, KER
CH, ¥ TFLBUK I S BHEA KRR cH, RAEY
TRIEMIKIG, HIEEAE K — B i (R N AT PR R
FREKR, BART CH, P24, Bl TR E
PEA ML AE T8 7K I3 7K H LA BB ok 2 90 4 i )
FH, B S KA ] 7% 75 s 38, CH, HEBGE 217
B, B2 AT, KA EIEMRT 175 m B, %8
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