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Spatial- Temporal Varlatlons of CO,. and CH,/ Flux Through a Water alr

Interface Under the Effect of Prlm"ary Product1v1ty in: Wullx1a Reservmr

PENG Wen—]le # Il Qiang™" SONG An JIN Zhen-]lang f—= &
(1. College of EnVlronmental Science and Englneerlng, Gulh‘n University of Technologf Guilin 54'1004 China; 2. Key Laboratory of
Karst“Dynamics,, Mlnlstry of Land and Reboquces & Glﬁangm Institute of Karst Geology, Chinese Academy of Geological Smence%
Cuﬂm 541004 Chma 3. Internatlonal Research Cefire on Karst under the Auspices of UNESCO, Guilin 541004, China)

Abstract In rec¢ent years', the effect of greenhiouse gas has bee.n" a focus In order to reveal the spatial-temporal variations of CO, and
CH, fuk through a water-air interface, Wulixia reservoir was selected as a typical case for measuring CO,and CH, flux using a floating
chamber} durlng four study periods in 2016. The primary productivity of the water was also studied. The results indicate that surface-
layer water in Wulixia reservoir is a CO, sink in summer, varying between —30.14 and -3.47 mg-(m’-h) ~'. However, it is the
source of CO, in autumn and winter, varying between 15. 57 mg+ (m”+h) ~' and 115. 06 mg+ (m’ -h) ~'. The variation of methane flux
is obvious in summer, but it is stable in autumn and winter. The spatial distribution of CO, and CH, show that they are higher in the
typical bay area and lower in the tailing dam as well as in the drawdown zone of the reservoir. In addition, the spatial and temporal
variation of CO, and CH, are negatively and positively correlated with primary productivity (r —0.477 and 0. 771) , respectively. Due
to the high activity of photosynthetic micro- organisms in summer, CO, can be sequestered, allowing the surface-layer water in Wulixia
reservoir to be a CO, sink. In addition, methanogenic bacteria can oxidize organic carbon produced by photosynthetic micro-organisms.
Therefore, CH, has a negative correlation with primary productivity. The results provide important information for the study of
microorganism functions in karst water systems.

Key words : Wulixia reservoir; greenhouse gases flux; spatial and temporal variation; primary productivity
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CO, HEH = 5014 A== J1 /0 pH 2 W AAHC (r
S —-0.477 #1-0.520), 35 DIC 25 HAHK(r =
-0.051). JRAEKIBAERZ AL YK B o
BERRDY | EAE O OEA AW A KT A e
REETERIN , KIRP BT E RS R AL & 4
Yy A, T LA RE A A M 09 A= Ak 2 RO
BN R KA O 22 A ¥ A LR (7
E R RS AR s, T K R T
FRERAIX, AR A EZRH & T HCO, . AWK
TRHY pH {5 B Tk B IR 1K 2 W F- 15 7 30,
TR T v K (o Rtk R A 2R 1 SF- 4 88 2 R (r =
~0.522), fli7K A pH {H I 3 5 &5 (r = 0. 494) 34,
P T BLe K R AR AR TR A A e e A K K
RS Z AR (R TCHLR ) , PR L B K
PETKAR AR A A i 3k T L 20 A 7 00K 5 e
TeAIUBR [ 22 T AHE AR B MLAR. AT PR SR &
i%%%ﬁi?ﬁ%%%i%%ﬁ@i%ﬁ%ﬂm
AR ELEHRR (r= -0.477). X RGKE
YN A P R A %ﬁi%*ﬁ%m
BRAGTEZ TR, LUK T LK 7K AR DOM % A
2 LSS AR A AT AR PR AR A 445
ﬁﬁ@*i%ﬂiwm%Aﬁmfﬁmw E&I

oS 9

rh g A Y A A

Ik, FHL K PEK AR CH, HERGHE R 58
HAHEYIIRA T TR B EIEMC(r=0.771). 4
RGA A W8 1 A AL o — 35 2 i 15 I 1 )
Gh, KRSk BRI . BT KRR A
BUBRAE DR SR IR T e % ™ FR o 1 2 Ak B R e F —
SRR O, TR I T R K SRS A A )
AR 915 CH, HECHE R 5 B G, %85 RS Wik
STV I B IR AN K R T T R 1S 0 o B
S50 A —3, KRS R IS A A W
FBE, SRR G A T, ELWK PR K AR
ROGE A Wil it W BT 9 A 7 I K R A —
SRR HE IR R A [, 3 (5 7K P TSR S 1 A L
TR IG N, ST oA HLRs SR A AL b, I
UEAE B K R KRS G AR A T R KR
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(r=-0.466).
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S Table 2 “Correlation helween g:teenhou%e gas efflux and’ envﬁ%nmental faplbr% ¥
L5 3 ki B Co, Hepc% CH, Hiplek gkl

£ - -
pHg . 0.494 " ¥ ‘
co, e aesr 7 ~0.056 Jofo0l " 2
- e
CH/ HRc#E 0.450 0. 296" 0. 466 *
L ES 0.535* 0.543" -0.477* 0.771 ™
DIC -0.522" -0.119 -0.051 -0.340 -0.098
1) *F/mR P<0.05, * *F/x P<0.01
AR DX s 14 23 A1 A ).

4 i

(1) HH K FEE 20 RS Co, WL, 224k
FEI7E - 30. 14 ~ —3.47 mg-(m*-h) ~', Bk, & ZEH
KRS CO, WU, A8 4B YE Bl AE 15.57 ~ 115.06
mg-(m’+h) ™', CO, ML XRAMYE I, 1
CH, M“VR/C" K FR M — WG HE R R A 2 AR
fbomE B Bl W, AR fk Y5 Bl A 0.08 ~ 1.03
OmERK . & AR R, AR b
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(AR, [RIERE, TR 5 A RHE K 2 5% ) o B e 7K 22
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CH,, HERH A 25 1] 1 2RI R 7K e Ve s A2 4

mg+(m’+h) ~

(2) ZSMRHEZR | KIS R B o 2055 R 2R
ISR, K R & R A 7= 5
CO, HEBGE R 2 B ERAC, 5 CH, HEBGE R 2
B IEADC. Wik, co, A1 CH, & 5% %45
{140 S 35 FH S T I K AR SR A W 4 6 S R A TR
B ] o o R v 2 LN A

(3) W ZEA AT B BB KE Co, Al
CH, i H VA B2 2K IR B S 0 | 1 S2 18 i 7K
TS S A 72 ks T K AR T Y AR
PR P HEGE =R, LB K % CO, A1 CH, 8@
IS A3 A A% Ry 35 32 B pH AR 7= 1 R
M, I FLKARGIRDOE A A 038 1 e A 7= Fa 7
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