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Diel variations of air-water CO, and CH, diffusive fluxes in the Pengxi River, Three Gor-
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Abstract: There is a wide concern on the greenhouse gases emission due to dam construction in recent years. However, diel varia-
tion of reservoir greenhouse gases fluxes was seldom reported. To track the diel dynamics of greenhouse gases fluxes in the backwa-
ter area of the Pengxi River, Three Gorges Reservoir and elucidate the controlling factors of the fluxes, four 24-h monitoring-cam-
paigns in Aug. , Nov. of 2010 and Feb. , May of 2011 were carried out in a whole reservoir operation year in Lake Gaoyang. We
found that the daily total emission of CO, were —8.34, 73.94, 28.13 and —20. 12 mmol/(m? -+ d) in the above periods, re-
spectively. While the fluxes of CH, during these 4 monitoring campaigns were 2.22, 0. 11, 0.32 and 7. 16 mmol/(m? + d) , re-
spectively. The diel varied among the campaigns. The emission of CO, and CH, were showed to have different pathways for their
asynchronous fluxes during the study. A correlation analysis revealed that photosynthesis and respiration in water column was a key
controlling process for CO, fluxes in this area. Furthermore, instantaneous meteorological parameters, i. e. wind speed, water-air
temperature differences, were also significant factors that impact the fluxes of CO, in high water level operation period of the reser-
voir. However, the variations of CH, might be regulated by water temperature changes.
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Fig. 1 Schematic of drainage system of the Pengxi River
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Fig. 7 Diel variations of the contribution percentage (a) of hourly fluxes to daily fluxes during the research

PR B CO, 5 CH, 2 4F 18 B Bl 7 91 52 B35 AR SC R R (T 8) Lo cn, = —0. 794 (Spearman Af]
KFHL,sig. <0.01) SRR FEHURRAA , RWIPFFTKEL CO, F1 CH, il # it BRI A BA W 0, — &K



F UF ZHAKEHETK-ARE CO, CH, I #:8 &5 R 3 S 581

[ M A8H NIIH

AAS RGN R BTAEIIE R RGPS
1 R A 2 5 S b w )
2.2 *ERESBELRETHBEROLIN g AN

A €O, CH PR IR- TR S 10°F Y\
FURRIE SRS (]9 IREE E b N 0 e
LAy R 2 2 1) gk CO, (CH, AR “ﬁlo-z-— y Wl b e P (R=0279, sig<0.0D)
B MK S RGEIE AR SR R i B | ooy m W
VELHTH P B R 2) KR €O, D f S
CHACHM Gt B WOk TR U 8 ol 0 0 o

ABFFTHEHL Chl. a DO pH 7K WA XU L 7k 2 012 3456

CO, it &/ (mmol/ (m>h))
FOR2E KGR 9% ) f 0 B3R5 o seemmmenm
it ST S co, oy 8 PRI COMM CHIRR A S PIEATR

AL I S AR [ R RS AR R Fig. 8 Scatter plot and curve fitting result

. N of CO,-CH, fluxes during the research
AL B ILIE 10, Spearman A1 SEE ST 45 2 &
W& 2.

KECF, WA o e
(IC, DOC) DOC. POC. IC) [FRRCO: RSB
! 73 CHy
? ___________________ l,;_\ N
= _____, A (700 ! TR

g &COz

CH,, DOC. ||
POC. IC) |
T A
L£Op, CHy
STk g o
1S Fkz _———— 4 hPo A
#eiyfs (COz. * VA @%%;ﬁ
l()?H« ll)OC\ SRk R (CO2. CHa,
0C. IC) BT ik DOC. POC. IC)
DUBZ . WEBEX
GEKIREIX.
Bl
s AL

P9 K ZERK (A= Dy R AL 2 A 2R 15 CO, Fl CH, P HIE R A2 (FESCRR [ 21 ] 3t b E2y)
Fig. 9 Biogeochemical cycling of carbon in reservoir ecosystem and the sink process of CO,

and CH, (revised based on reference [21])

OISR B AEAN TR 3 T R ) B BB BR R A v, CO, |\ CHL T 4 1 2 22 i I R IF A AR ], ELAS TR H 4 2
V6] (4 22 S TR I S AROK AT 32 AT 3T I 9 B T 17 L Chl. a 38 17 5| A6 A A 97 7K A 2o R ek A8 R) CH,, 38 4 34
INEEYIAR G ; /R BB AT 69 2 1, KRR 22 BRI XU CH, T8 4 52 5 25 (HAE 2kl 11 7 Bk
MEIARE. XT CO M F,8.2 S HHY CO ik Chl a HLRFFEFH A FACCER, H 11T A/
Chl. a MY CO, i i 1 35 IEAHSC. B R ALXS CO, il oM 7 8 Al 11 H R BB ,(HAE2 F1 S HAJf
AN AR, DO pH BB RETE 8.2 F1 5 A5 CO, A B UTRIGE T AR SCE. K IR 22 1 B I XU X
CO, 3 RN AE R s AT (1L A2 A7) 38 TRORALa T (8 A1 s 7). BAE 11 A KR 22 Fibk
I RGE 5 CO, i B R IEARSC G 25 1M 2 H/K IR 2215 CO, il 52 FUM G OC 2. R L, IRk 332 47 39 1)
Chl. a DO KA S MK AR S BEAY S50 CO, | CH, 3 i A 520 2 35 5 T K SLas A7 3005 1 e K iz 17 44
W o XU R 7K P 2 25 S R I GG R A Sk %) CO, | CHL S ek RS U S I f 2. B SR S5 SR A — e R
BEGE T 2.1 95K T CO, \CH, ™ S AL A7 7E 22 50 00 25



582 J. Lake Sci. (#:64F5) ,2014,26(4)

- 201048 H A~ 20104E11 H --0--20114¢2H —o— 201145 H

80 36
— K O I
£ 60| A o4 KX KKK K-k
o g e~T— O
E ke )5/3 \ =
3 40g—H— Yoy 2
= TR~
Cap e TR

N S et SR L b
0 PR SRRV VIR Wt G SNy Sist VITTHy VHRNNY Wy W §
9.5
9.0

. i/
‘:@
DO/(mg/L)

7.5
5 16
=3 #
X 2 A A A . r
= L k-x T
£ v, /'X X
0 s 1 0 E[W_/Eh gl L L L L L L 1
9:00 12:00 15:00 18:00 21:00 0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00 3:00 6:00
I ] I ]

P 10 R E) 2R S B RO
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