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Summer Greenhouse Gases Exchange Flux Across Water-air Interface in Three

Water Reservoirs Located in Different Geologic Setting in Guangxi, China

LI Jian-hong'**, PU Jun-bing'*, SUN Ping-an', YUAN Dao-xian'**, LIU Wen'*, ZHANG Tao'?*, MO Xue'~
(1. Key Laboratory of Karst Dynamics, Ministry of Land and Resources & Guangxi, Institute of Karst Geology, Chinese Academy of
Geological Sciences, Guilin 541004, China; 2. School of Geographical Sciences, Southwest University, Chongqing 400715, China)
Abstract: Due to special hydrogeochemical characteristics of calcium-rich, alkaline and DIC-rich ( dissolved inorganic carbon)
environment controlled by the weathering products from carbonate rock, the exchange characteristics, processes and controlling factors
of greenhouse gas (CO, and CH,) across water-air interface in karst water reservoir show obvious differences from those of non-karst
water reservoir. Three water reservoirs ( Dalongdong reservoir—karst reservoir, Wulixia reservoir—semi karst reservoir, Si’anjiang
reservoir—non-karst reservoir ) located in different geologic setting in Guangxi Zhuang Autonomous Region, China were chosen to
reveal characteristics and controlling factors of greenhouse gas exchange flux across water-air interface. Two common approaches,
floating chamber (FC) and thin boundary layer models (TBL) , were employed to research and contrast greenhouse gas exchange flux
across water-air interface from three reservoirs. The results showed that: (Dsurface-layer water in reservoir area and discharging water
under dam in Dalongdong water reservoir were the source of atmospheric CO, and CH,. Surface-layer water in reservoir area in Wulixia
water reservoir was the sink of atmospheric CO, and the source of atmospheric CH, , while discharging water under dam was the source
of atmospheric CO, and CH,. Surface-layer water in Si’anjiang water reservoir was the sink of atmospheric CO, and source of
atmospheric CH,. @ CO, and CH, effluxes in discharging water under dam were much more than those in surface-layer water in
reservoir area regardless of karst reservoir or non karst reservoir. Accordingly, more attention should be paid to the CO, and CH,
emission from discharging water under dam. In the absence of submerged soil organic matters and plants, the difference of CH,
effluxes between karst groundwater-fed reservoir ( Dalongdong water reservoir) and non-karst area ( Wulixia water reservoir and
Si’anjiang water reservoir) was less. However, CO, efflux in karst groundwater-fed reservoir was much higher than that of reservoir in
non-karst area due to groundwater of DIC-rich input from karst aquifer and thermal stratification.

Key words : water-air interface; greenhouse gases efflux; floating chamber; thin boundary layer model; geologic setting
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Table 1 ~ Environmental characteristics of Dalongdong, Wulixia and Si’anjiang water reservoirs
i Jaaics RS KRR PHEER TR PRI LK AR AEIREE
/a x10°/m? x10%/m? /d /m x10*/m /mm /C
KIEIAKJE 57 1.51 8.79 260 9.54 4.05 1584. 00 21.0
L HL K 35 1.08 3.55 186 20.33 3.17 1697.20 19.0
AT K 9 0.88 1.72 151 41.00 2.85 1712.2 19.6
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Fig. 1 Sampling sites in Dalongdong, Wulixia and Si’anjiang water reservoirs
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1.3.2  BAUAG R

BTN B | ARl 2 SRR AR 9 SR B4 1
W BE R B 38 H Fick &, it a5 (2) kAl E
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%2 SEHEHE RA 1.99 m. )\ TOC, DOC, TN
LB IR W) R B SR I |3 A K I R KR,
R b At P A K P2, KR TR K B TOC, DOC
TN 858 37 W) 00 vl B ARV 38 s . KOR IR K R R 2K
PRIH2¢ 2 a(Chla) UFITE 1.2 ~5.3 pg-L7' Z [0, F
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JE R v, S 3R 2 K e A B A S RN HE T
KIg K PE > FLHR K e > S22 VTR e AR 41 55 [
Hb 5T 9 A Ry i) € B BR HE (hittp://www. tvdsb. ca/
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Table 2 Physical and chemical characteristics of the water bodies

g T 7K P T LK BT K

B /m 1.4 ~5.0(3.14) 1.0 ~2.6(1.99) 2.5~4.0(3.22)
Chla/pg-L ™! 1.2 ~5.3(3.12) 0.6 ~5.3(2.19) 0.9 ~3.0(2.07)
K/ °C 25.3~32.0(30.7) 23.1~29.5(27.2) 28.7 ~29.7(29.3)
pH 7.19 ~8.38(8.05) 7.19 ~8.93(8.09) 8.55 ~8.68(8.63)
L%/ uS em ™! 210 ~347(258) 92 ~101(97) 63 ~83(75)
DO/mg-L " 9.53 ~10.88(10.21) 7.25 ~10.04(7.96) 8.45 ~8.98(8.72)
HCO; /mg-L~! 85.4 ~207.4(155.1) 54.9~61.0(57.7) 30.5 ~36.6(33.6)
pCO, x10~° 512. 86 ~ 13 489. 63(2361.75) 66. 07 ~1000(421.0) 63. 10 ~87.10(79.89)
TOC/mg-L"! 2.98 ~5.07(3.50) 1.18 ~2.64(1.96) 1.21 ~2.34(1.63)
DOC/mg-L ™! 2.60 ~4.62(3.17) 1.06 ~2.45(1.53) 1.09 ~1.99(1.36)
TN/mg-L "' 0.53 ~1.11(0.74) 0.44 ~0.65(0.65) 0.56 ~0.96(0.75)
T/ mg -1~ 106. 56 ~226. 53(151.97) 53 ~68.78(59.26) 27.33 ~44.51(37.68)
1) $&5 N AP {E

100% 75% 50% 25%

0 100% 75% 50% 25% O
Ca® Na"+ K" COs* +HCO; Cr

O REFAE O RHEBOKE A& BEiKE

2 KE=RE
Fig. 2 Ternary diagram for major ion composition

in three water reservoirs

KA 7K B Ca®* e B 8 2 1 o HLUk /K 2
TR EE AT E 2RI A 3 516 £i5. 3 4K
FERIZAKMA T HCO, #2 EZEMPTE T, e Bl
T E KN . RIBKE 91.96% , HHL
7K & 90. 50% , FZITIKE 77. 50% . {H A4 X

F, KK PERZKAKRR) HCO;, WRBE T L
FLO KPR R A2 VLK 1 s, 1T A R e P 3
f5FN 5 A5, AR A K K A2 5 (18 2) AT LA
TR i B K 2 2 K A K Ak 25 2R R & R 51
KAy HCO,-Ca B | JELVZEYT K B R 2 KK E
HCO,-Ca + Mg &l iR b 1] LLF R IE IR 7K 2 7K Ak
= AT B TR AR T A R 45, L e K IR 22
VLK 2 B 32 B R 6 T AR R 5% ), B DIC 55 st AH X
B,
2.2 FRESFEMEINE) CO, AE i

MERS AR MM 25 SRR B (£ 3), % KIE
CO, 24l 25 SRR, Hod ORI K P 45 W ) o5,
¥IARA €O, BITR, X CO, 2243l 2 ()3 R
36.27 ~247.77 mg- (m*+-h) =" ( IEAE 7R /KA 1] K
SHER) MM 146. 85 mg- (m?-h) ~' Hi KA
CO, 2 #uif & % ik = T FE X, °F ¥ 1378.62
mg- (m’+h) ~' JEEKMORATE 9 9. 37 £, HHLbk
IR X B W4 F WS S KA CO, AN, Hoaxdy
KRR CO, WAL, o Bl i - 28.49 ~ 48.30
mg+ (m’+h) ~ (FAIEFR KRR AAER) |, F
HH -5.99 mg-(m2 -h) 7', R KR B R KRR
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- AT R
HIL, A8 Ak YE Ll - 22.83 ~
AN - 44.79

CO, P& 14 490. 18 mg- (m’-h) '
FEIX 3 KA CO,
-65.31
mg+(m’+h) ~
2.3 AR CO, AcHil &t
# 3 BR,3 MKEFEIX CO, I RZBAE 0. 15
~10.69 cm-h ™' Z [A] , BRI CL98 > #E 7 CWO3 > f5
T MY95. WA ] 3 AN 7K e R 24741, , 25 Ak [l
FE0.38 ~3.94 m-s ™' Z[A], o BLE K R IXOF
=3

mg+(m’-h)

BIRGE R 1.68 mes™", K F R I K E JE X (0. 85

Y UK IEIEIX (0. 96 mes ") . AREXGHE
@ﬁﬁlﬂﬂ@%%/\ﬁf%mﬂéﬂ’a CO, e RE(K)
FHR K > AT KR > KIBIFRKPE. KIETH K
JEJEIX FJE KK pCO, F191123.90 x 1070, 43 51 &
T e 7 26 JE IX RN L 22 YT K JE PEIX 1Y 2. 64, 14. 07
. BRI AR 2 e X X Fpe I, (H Py oK 44
pCO, B | PRI AN TR B R 3 A 485 SR S s, KA i
IKIE CO, AcHuid AT R T HAW P A~ K .

JKEEK-SRE CO, ZXiRBE

Table 3 CO, efflux across water-air interface in three water reservoirs

RE e pco, x10-6 PV Rem b B TR/mg (m’ +h) o
/m-s C198 MY95 CWo03 CL98 MY95 CWO03  /mg-(m*-h)
DI 519. 66 0.59 3.24 0.39 2.65 -3.24 -0.39 -2.64 247.77
D2 624.76 0.38 3.25 0.19 2.63 0. 81 0.05 0. 65 70. 65
D3 685. 04 1.09 3.68 1.09 3.20 3.58 1.06 3.11 135. 81
D4 882. 50 0.85 3.50 0.73 2.93 12.24 2.54 10. 26 124. 04
D5 1643.30 0.70 3.20 0.50 2. 64 43.74 6. 84 36.05 72.23
D6 1366. 84 1.01 3.6l 0.96 3.10 34.50 9.14 29.61 169. 12
D7 1246.57 0.62 3.24 0.42 2.65 26.90 3.47 22.01 36.27
K D8 1218.19 1. 11 3.73 1.14 3.27 28.39 8.67 24.83 244. 09
KIE D9 1275. 61 1.10 3.72 1.12 3.25 31.05 9.31 27.08 174. 39
D10 1366. 84 0. 89 3.51 0.78 2.96 33.58 7.49 28.32 138.38
D11 1533.62 0.97 3.36 0.85 2.87 41.22 10. 42 35.18 202. 58
JBE IXOF- 1123.90 0.85 3.46 0.74 2.92 29.75 5.67 24.25 146. 85
Drl 13 668. 37 0.38 2.52 0.15 2. 04 491.76 20.47  397.90 1 603. 07
Dr2 5078.28 0.38 2.70 0.16 2.18 171. 83 10. 30 139. 04 1154.17
KA 9373.33 0.38 2.61 0.16 2.11 331.80 19. 89 268. 47 1378.62
Wi 124. 66 1.13 3.14 0.98 2.75 -18.62 -5.81 -16.34 -12.69
W2 66. 94 0.74 2.96 0.50 2.45 -18.98 -3.18  -15.69 -23.39
w3 313. 12 0.45 2.95 0.23 2.39 -9.64 -0.75 -7.81 -2.94
W4 583. 06 1.21 3.25 1.11 2.89 1.72 0.59 1.53 0.52
w6 639. 32 1.82 3.78 2.16 3.90 4.84 2.77 4.99 -7.68
w7 412.78 1.67 3.55 1.84 3.52 -8.63 —4.47 -8.56 -21.54
HEBE W8 260. 45 2.46 4.26 3.36 5.22 -16.45 -12.98  -20.15 -28.49
KE W5 1013.25 3.94 6.22 7.11 10. 69 37.84 43.23 65.06 48.30
JE X P 426.70 1.68 3.76 2.16 4.23 -3.49 2.43 0.38 -5.99
Wrl 1 886.76 1.36 2.87 1.15 2.64 63.27 25.33 58.27 106. 31
W2 3595.15 0.54 2.40 0.25 1.96 116. 54 12.07 94.85 874. 05
HPEK RS- 2{E 2 740. 96 0.95 2. 64 0.70 2.30 89.91 18.70 76. 56 490. 18
S3 85. 11 0.98 3.19 0. 81 2.73 -20.57 -5.23  -17.57 -22.83
4 77. 62 0.74 3.09 0.53 2.56 -20.86 -3.54  -17.26 -65.31
S6 81.28 1.41 3.48 1.46 3.24 -22.60 -9.51  -21.07 -38.16
BT ss 63. 10 0.67 3.07 0.45 2.52 -20.41 -2.99 -16.78 -45.80
KE 2 87. 10 1.47 3.62 1. 60 3.42 -23.28 -10.28  -21.98 -61.51
S1 85. 11 0.50 3.00 0.28 2.43 -19.26 -1.78 -15.65 -35.13
JBE IXOF- 79. 89 0.96 3.24 0. 86 2.82 -21.16 -5.56  -18.39 —44.79

1)FC.; #8400, CL98, AR CLI8; CWO03 . F CWO03; MY95; #57 MY95; Drl Fll Dr2 S K Hp i K g H KA, Wl Fil W2 Sy T HLI /K 28 Hy

JE KA

MAEH CLO8 T ELE A A (£3) , KIpFKE
WOPE K R SE ¥ co, T fe ol & O 331.8
mg-(m’-h) 7', E X P ¥ OfE [ 29.75

UV 1115 A T IR K A P X A
FERKSR CO, WL, -3.49 mg-(m’-h) ',
H KA RS CO, U5, F1989.91 mg+ (m*+h) ™'

mg+(m’-h)
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SVZVTIK PR PE X 4 2 KA CO, ML, T8 - 2101
mg+(m’-h) ~'. B CWO3 1445 5 S5H A CL98
A ZE R AT, J5 AT A 19 0. 58 ~ 1. 24 fiF,
S 1. 14 £ BRI MYOS (1A 45 IR 5 C1.98 1T
AL RAM 22K, 5 H AT 9 0. 88 ~ 16. 68 £, F
15,97 £%.
2.4 KSHFH CH, 2CHid it

Bl 3 R, 3 AUKERSRRA CH, M, 1S

FEIE R4S 09 CH, 22438 By 0.03 ~ 18.42
mg-(m’-h) =", KIEiRKE CH, se4id & ok, #

XS LI 0. 08 ~2.76 mg- (m*-h) =", 0. 50
AR 10,73 mge (m?+h) 7!

JEPEIX CH, ey 20 5. T K% CH, %8
e il 5 /D, R X AR E F D 0.03 ~ 0.42
L 0.17 mge(m’eh) TN R UE W8
W5 5 CH, 3¢ # 38 & A0 X 58K, Hh B K (R -3
1.80 mg-(m’-h) ™', I PEIKIR CH, 3¢ it K ME 2
FEDC 10 £, BRI FEIX CH, A2 4638 5t 75 R
WK 2 ], 19 0. 30 mg-(m®~h) =", 28 4L 5 Bl
0.14 ~0.61 mg-(m’-h) =" e RMH H BLTE 7 S3

mg-(m2 ‘h)

mg+(m’-h)

T
!§ (a) KR ]
T o
Z ot
E
= 3L
£ 057 =
b HH H
S 03
02 -
17 D2 D3 D4 D5 D6 D7 D8 D9 D10DII Drl Dr2
3.6 F  (b) F Mk
T35 []
”E 04 |
£ 03f
5 02}
“t el [
0 [ ] —r— 1
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E
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Fig. 3 CH, efflux across water-air interface in three water reservoirs
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3.1 R[EEIN Tk ) g

FRASF R SR CLO8 LA cWo3 HAg 3
AR SENE (R® =0. 859 ,0. 840) | {H 558 MY95 A6
PEIFA G E (R =0.229) . HARFRASFETE W I 45 51
'ﬂ%m CL98 FIALAY CWO3 TH5 45 2 AT B bf 1) AH

Fetk, sl Hﬂﬁiﬁmﬂ:):%% X450 5 Matthews

ZEIBIHD Duchemin 25727 U BF ST 25 SRA L. BK |
F ALY R CLOS 1Y 4. 24 £, JE Y
CWO3 1) 5.01 fi5, A=A MYOS 1) 62. 12 f5. X5
B SR SRR S R R 2.
TRRGHE IS5 4 5 1 (B AR CLO8 (SF- 4 XL 1. 37
mes ™) RIBEAE CWO03 (0 ~3.7 mes™") B
CO, A&Hfuil it HAT BT WA G (R? =0.992) , ML
e AU B B8 o 4 S ok RO B B MY9S (> 3.7

DY) €O, s - Al AR R 2
SRR, LOauk, MHAE 3 oK RGEEEAR,
AL FEIAE 0. 38 ~3.94 m-s ™' Z[H], AR C198
FELAL CWO3 JHEH R 1Y CO, A8 f8 i o 2 L A5 Al
MY95 B4z 3 AN /K B SEBRG B0, 1 XU 24 5%
() F] B8 SR T, AR SC T BF 5 190 7K 28 B 58 A ol A A
CL98.
3.2 REST

T Z BRI A TER | WPIREF K BER <4
AR KRR ZE | BRI XGRS ) A2, 7K R K-35
I CO, F1 CH, EA W& M ERA" A5 1
09:00 ~ 1400 X2 RAE AT I 35 min BRAE,
R A AR 32 /253 )2 A TR] 0900 ~ 1400 B[] BE
1R 7K - T A 3

A MR, 5 R D s pR 2 X i
IR 0 A A PR 2R 7= A ) R T 2R 2 3 n, AL
T ROK AT AR i R (H X e R R I A
S5 5 3 WA AL TR Y rh A ST I ] 24 1 R
ATHEBRREFR YT CO, 28 # R A2, {H m?ﬂx#ﬁﬁ
[i] 1 R 7K IR APR L, S AP XU R 5 ok < Rl

AEm Al CO, S RE FEE R LY. H

A Lk 9 TC A 5 3 B 25 385 o 9 31 X 7K R K -R R
T CO, ACHR;=H: Z2 2 ), (5 AT 4 0 7 25 385 X i 1)
SR ARPE RT3 R 1Y CO, 284l 5 2/ T
SR OL.

Matthews 253 A hy #2546 I 45 0 30 2 Fb S B
SR %*ﬁmﬁzlxﬁﬁﬁLL*%ﬁ kK15 1
CO, 2&Hfid 5 A CH, A2 48 38 St [) A5 77 76 W ey T 5K
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PRERTEOL. 3R2E FEORIET LTI Irm: O i
TRESHOR—FAERR AR , 72 XA TR AR R T i
S LT EAFS, BRI B RS SN
AR EERESHUIE IR 0.3 m Z2 A I fL
BEALBN, I — 5 A A N B B RN T
TR N AU, 3 5 TS 3G 0 T K -5 T A
3y, B T N R A R A AR OR DL, @ BAR
AT FE T B R S A R R S A PR A 7 e S R
EATS AN RE S8 2 HEBRAR T 8 B8 i Al P Bl 5 5 | AL
AU SRR A A, B R RS A
TR R @) AR (<3.7 mes™") PR
SR RS EERT AR s A, ELAGA i S A
3 A KR AU 2 B AR, A AR Y T AE 0.38 ~ 3.94
mes ™' (] KA A A AR B AT i

TR AR A AR i DR D B K R 2 S WA [t I
GERAEAE—E 22 5%, BATAT 9 1R Bk 22 509 25
S ZA AT M. S PR RS i o W A T T i
IS A M DN o 2 ], LS B UM s ffe B
WSS R A E BC R A Rt — D05, T ik —
AP A W D 05 B BE, 5 Je w25 AR I B R
{ESOREINVEAS o Ty SR TTHOE 7 e IR 28vive =g w2
IR R S 107 2% BT 58 X XL A 5 R e S i Xk
PR RIE.

3.3 R[F]HE BT SAK R K-SR R AR S e
i

M 4 ATLUE Y, K SRR B €O, 1 CH,
(U, 8] RSB CO, Al CH,. S5 HAE AL
SERNT L AN AR I RIETR K BEEIX. CO, 38
Wi [ 146. 85 mg-(m’-h) ' 1B E, BT — KR
AT SRR T LK PR R DX R 22 T
IKPEFEX U S KA CO, . 5 HA A AL B 5T
A5 RXTL , K IR 7K PE CO, A4 it 5 [FIRE i 2
TN (HLFIATTEANG ) ALT AR ZK 222 R YT 7K
P 2EEM Burr Oak Lake'™ I, & T — iR
A ERHTEE AR K (HI AT ARG IR A K
JE. DA ERERITATE K R K- E CO, A2t B
5 HABAE AR K 22 R,

H A S A AR A 1 R R K B CH, A2 468
5 Porttipahta:m . Laforge- 114 N Revelstoke ! 25 J5
7K PR AL, T T B e 7K P P IXCRT R 22 YT K PR 1Y)
CH, 224538 ok DU W AT 7 A A /K 2 X 2 T 1
e 7K P P DXL YLK PR K LB, CH, I AE
I BRI AR A S AR cO L s —
(A3 B2 KT K % H K 4 €O, CH, 38 #ft
2 R P X R 2K A 9. 37 | 20 47, i o HL bk
K R PR DX AR R RACO, T H 2R K A

®4 HREKEK-SHECO,. CH, XHKiBEE"

Table 4 Greenhouse gases efflux across water-air Interface in main reservoirs around the world

CO, A&Hil it CH, 243l

> 1] 3 .
KRR Fem WiRiS /g (1 -h) ! /g (1 -h) ! Sk
Porttipahta My AEA T [HEaYERES 64. 17 0. 40 [43]
Laforge- 1 L O | P o pees [aYERES 95.83 0. 54 [43]
Eastmain A AR AR 143.75 0.33 [41]
Revelstoke K e | E o pees AR 91. 66 0.46 [41]
La Grande-2 B O | B 2 e AR 104. 17 0.58 [27]
Laforge- 1 W AR TR 62.5 0.17 [27]
Miranda Py | A R 207.55 9.72 [45]
Barra Wil | AR TR 268. 09 0.6 [45]
Xingo EL N | o R 409. 88 1.17 [45]
IR W | B (RIS 72.52 — [46]
SRR X WA | AR AL -25.52 2.08 [47]
B JE X WAH | FEEW A 14.78 1.41 [48]
Burr Oak Lake W AR R 21.27 — [21]
Acton Lake WEH . AR AR 6.42 — [21]
LTI WA | AL 37.03 — [42]
BER KPR WA | A HRT 3 11.62 — [42]
LT K WA | U AL s 35.62 — [42]
- - AR 146. 85 0.50 ABFE
K K 3 WA | AU W 20,75 - K
s o YRS -5.99 0. 17 LN TR
T LI K A WA | AU W 49 o K
. . s i GEESYERES -44.79 0.30 g Sy
ST K WG | Bl oL - .

1) “ =" FR okl
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CO, AZH#iE H 155 490. 18 mg- (m*-h) ~', KK
CH, 28438 7t 2 2 XK AR 10 5. X2 i T X A4~
IR YA RER K, IR KR T B U AS , B2
TR T ok 1 A5 A5 7 IS J2 4 43 ff B ik CO, . CH,,;
M SRR AGE 1 K FE ML, Bk ) RARFEAI,
KRS MK ik ok, XA~ Bk, X F
FH ot A U S A 40 1 T8 A e A A, AT S B R
PRBECRN 23 S, 3k 506 G 75 26 IO 5T A 2R AU,
PRI, TEie i K R R AR A K, e s i
J2E K AR T B AR i T A A DG 3.
3.4 N[ Hb TS S A K KRR I R EE AR R
A S e i

T LK 2 2 ORI 22 T K JE R KR O, 1Y
I, FEALTILNERE . © XA /K ESAF I
Py 2 MBS, A L X I 23 R K e T TR P /0
W A MU AR Y S R R b, R IR
SMHERGE EAEKEE K 2 ~3 a RFikER K, 25
U RAAR | T HLE A A DXORILEL 22 VT 7K R %
BR 35 a M9 a, REE WA ILYIFEE KGILAEE
LRI, Q) PSR 13 R B 7K XA B R B 45
I ML KE AR DOC, TOC, TN %573 35 W) vk
B B B2 VT K2 SR 7K X R 22 X ) 3tb o 75 5 LU
AYb b e e 3, EERSY A S0, ; &
SR B PR IX v R X A A T AR X,
B EE ) R TR AL G AR I B (D, d) BRIR Eh
R AR AR DRI 3 M R M X 32 Y @2 b )2 kv e
GG (D,x) Wb 45 Je T 2, B LA AN ok 4k
SRR AT BT I B T K B AR KA 28 T LA 52 Bk

PR Rl 2R B2, PR X R 2 KK pCo, FX(H A
79.89 x 10 ~°, Ik F K pCO, (398.10 x 107°) 5
LK PR B A7 B R - R R 2 A, {H DIC % &
FEXFEARR , 2 IX 3% 2 KA pCO, “F-FI{E N 421. 10 x
107°, HA W4, W5, W6 5 Wil sk ik pco, KF
KA pCO,(F£3).

KA R RS CO, AYTR, 3232 P o
& AR JCHLER ( DIC) BA 7 b FKRNG. HRK
FEORIE TR, ZH5 0 T R/K S HZE B A
P KB A L IER, 5 5 o, ihFIE,
A=W AE 552 S A A LT FIAE AR 38 0TI A o
W 3 CO, W ATIA1 000 x 107, FE 235100 000 x
107 8 m T KA CO, WREE, 7 CO, A2 ki n]
FEAR K AR pH {H, FEIE5R M T AW FlA (BRIRER A ) 1Y
i ik B DIC. i EA iR HIX )20, +
HEROKBE AR, i 1A AT v i R 7K A
S4B TEKIR A bR A T, FE AR VR
TRIFIE K& DIC. Hb R /KR4 DIC LL HCO;
FIIERAEAED . M & DIC AKARA R A K R, i
TR IS H A R CO, AT LB
KR, 1M 55— 43 DIC NJE A% CaCO, TLTERS insK-
SPLE CO, scHum i 7 A5, S H A K
A IR K R B K FEAN IR 2 FEK 43 J2
] i1 IR AR 4 DIC F DOC 25 HAt 5 379 i 4590
AFKEEIRIKIZ , T HE K IR A AR, 2K,
IR KRS KA 5 R B IK AR SE He B
REBATIIK)Z T T e (K 4). K25 KA
A FEEA R AR, 3 AU B H DX A )

Tk st DOC/DIC

4 ERKERESESENH SHMEE (S H[22])

Fig. 4 Generation mechanism and emission pathway of greenhouse gases in a groundwater-fed reservoir in karst area
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fifer=k CO, 1 CH,.

4 ZHig

(1) BEASHEARTE 0 CO, . CH, A2 Hei8 & vl fig
W v T S BR AR, TATAS 78 3 4R A5 1) 445 S DU e A1 T 52 B
i, AL T R B ATL Y 4. 24 ~5.01 %, (Hi
AFEWE WO 55 5 SRR RS 1Y 25 R EAT 2 A
Kok, PR IR AR W A5 R R A K E—
KA K P DR PEZK AR 3 S KA €O, . CH, 1Y
U5 2 K PE—— T K B X Bk oA KRR
CO, ML, KA CH, BIUR; HZEKIRIH KA CO, .
CH, MU s AR AR K IE——R LK R X R
A CO, ML, KA CH, Ay

(2) H A AR T I &5 R S 7, R TR 7K T IX
CO,. CH, = i@ & °F ¥ {8 43 7 2~ 146. 85
mg+(m’>-h) ™', 0.50 mg-(m’-h) ~", KK
1378.62 mg+(m>-h) ™', 10.73 mg-(m’-h) ';
B 7K X CO, . CH, 22 #0387 24 {8 43 il R
-5.99 mg-(m*>+h) ', 0.17 mg-(m>-h) ", HFEK
ARSF-144490. 18 mg+ (m*+h) ™', 1.80 mg+(m’-h) '
B IKEEE X CO,, CH, 384038 & - 35 {8 43 51k
—-44.79 mg-(m*+h) ', 0.30 mg-(m’-h) ~'. Kk
T 7K 2 H R K AR CO, . CH, 2 i 1540 J) 2 JE X
SRR 9. 37 20 47, T LK 8 H PR K44 €O, 58
30 & ) 34 490. 18 mg- (m?-h) ', KK CH,
AT S JE X KR Y 10 135, R TCi8 2 A iR K
SRR K PR, ] 45 ) PE K AR Y Co, . CH,
FEH P UEAS G,

(3) TEBAT s T - A AL R 40 1 15
T, FA T T KRR K PR K SR T CH, 384l
I 5 LAY 5 K PR R A K 2 22 50 3/ AL ER

B DIC KR i A S 52K eI G3 J2 ()52 ),
CO, 24 i 1 2L W]y T A AR A i K b 45 1Y
IKJE.

Bl AWPIRERE S Hrd FE e A 2 R R
W8 TPUA I B ) e N TR | B 2R S R
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