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Abstract. Manual water diversion has been applied to improve the water environment of lake, however, its effects on CH, diffusion
flux across water-air interface have not been well documented. To improve the water quality of Lake Taihu, the project of water
transfers from Yangtze River is a long-term effort. As the first stop that water transfers into Lake Taihu from Yangtze River, Gonghu
Bay is the fine place to evaluate the effects of water diversion on lake CH, flux. Field measurements from November 2011 to August
2013 showed that, the CH, diffusion flux at Gonghu Bay with a mean value of 0.073 mmol/(m?-d) was significantly higher than at
the central zone with a mean value of 0.017 mmol/(m?+d) . Meanwhile, CH, flux varied among sites at Gonghu Bay. The CH, flux
at the two-zone both showed temporal variability, which was regulated by water temperature. However, the role of temperature var-
ied among the two zones, the water diversion may confound the effect of temperature on CH, flux at Gonghu Bay, leading to the rel-
atively less temperature dependency of CH, flux. Manual water diversion increased the lake CH, emission flux as a whole, howev-
er, lake CH, emission was controlled by multiple, interconnected factors related to internal metabolic activities and external load-
ing, further studies are needed to explore the underlying mechanism.
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TR AR (1 LR P 22— ARSI M GBI T 2 WA K M R CHL I Tk U, 3L CHL HE
TR X KR CHL R (19728 1k B L A BRBRAR PRS0 9.3 ). LR, LRG0 VP A P9 R A9 CHL I RGE #7 72—
SE PRI, 32 By CH A= P BR A A 8 P st BRAE AT K SRR ST R, B CHL 7= A v P e e 2
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Fig.1 Location of samplings sites in Lake Taihu
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AHIEFEAE AL X (1 S AL 2° S50 ) RSV (3 A0 47 0% ) 3 IR 2 ALl s (P& 1), A
2011 4F 11 H 2 2013 4 8 AN, 5 A #iA7 —YORBER A, TR MO il CH, ¥R BE 3. 43 UCR 4K BERT,
PRUEK T B P gh , REKFLLT 20 em B7KHEE, 2 A 300 mL BEIHA A, BE B AERE A KRR T AR 1K T
Uk 2~3 U BRI KRE G SL R T SR ZE R B IR e 0. o By Ik AR, OB B
FERBIRR A2 1. BF SN RAE AR RE I PRAFTE VR BUA T , 328 3 9290 28 57 BV EAT b RN 23 7. 7ESC 6 1, A1
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JKHERT 100 mL )= 25 E S (FEIR 7380 =99. 999% ) Tz, JERIZIEESE 5 min, SR J5¥ BRI R &, i CH, <A
TEYEIEI VR (R /KRR ) ASUAH (TRZS 384 ) s B0 sh A A7, FA P = 3 I 1 B 17 R AR B3R I 25 1Y
CH, M 8 SAH AT A o T v B R P TRz 3840 v CHL W (C,, nmol/L) | 38 i W b vk 113545 3]
IKBE R CH, I SRt ™, AR N .
C,=C(C/C+V/V,) (1)

K, C, K CH, R IR (nmol/L) 5 C SR BRI R AH (Rl /K HE) th CH, ¥R BE (nmol/L) , iy il
AR E S VRV, 430 2 BB AR AR 2 1 AR (mlL)

AR TR 2 B0 WA 30 K — S A i B OB A 2 T 55 CHL P BB i [ F,, mmol/(m” + d) ], 3L A 5K
WF.

F, =0.001 k(C, - C,) (2)
2Hr,0.001 JE AN R R A C 2T AR (D) AR BN CH YRR (nmol/L) 5 C, &4 I EE T 7K 3 CH,
SME KRR CH R BP0 8 (nmol/L) , FER B AMEAE AT, SRAE KR CHL AR, S (i {3 i vk 3
JERF C WA b BK— A CH, SRR S F (m/d).

RS ST 26 W K & AF 32 252 KGA 9R 3l , AT L oo KOG R4 T 2804k . AR5 b 5 7 ) b R o
0K 30 12 45 4 X O % e AR T
£=0.24(2.07 + 0.215 U}]) (S./600) ™" (3)
Hrf1,0.24 AN ZH 0 RS XA M REG U2 10 m @R RGEE (m/s)  ARHEHERE BERILES i 00
e AR 2 5 S S TGN CHL UMM 3 8, S5 KR (T, °C) A A R
S, =1897.8- 114.28T + 3.29027°-0.039061+" (4)
5 ) R IR T 2 DDA Ak R I A BT IX kI SR R I T R i A
7] — 3l A XU RN B . 53 4, THRAS B CH, P HIGE & IR fE I, ZRAF AR ) AR CH,,.
1.3 JKIAEEE IR
SRFEWIRLF YSI 6600 22 Z:50K B/ 4SS W ISR A (AL A /KR s i 40 (DO) . pH {E FTHEL 528 (Spe)
SEFEAR , [ B PN TR AT DU 2 SR A 7 K IR, 53 A0 R K HE I T8 3R 38 L 1% A6 Bl (DOC) Rt 4%
(Chl.a) VRBEHYIE . B IR FRAHEEBA(TN) (BB (TP) (& A (NH,-N) FIfg A2 (NOS-N) |, TN vk B2l i
R PR It SRR ST M S0 A0 o3 ot B T TP e ) 5 SR ) 4o 0 T 0 00 A 6 R 6 0 Y6 0 8 3, NTHL, N e 8 >R
FHAN ARG, NOS-N W B R sh 0 Hr A 2 . K AEZ Whatman GF/F JERIS g5 , H S A DLER 0 M
{0 DOC ¥R BE , Chl.a ¥ B R FH 90% #4 £ B2 25 A3 516 Y BE 1 2 . AR5 v 19 38 35 R ok B . DOC vk Ji2
Chl.a ¥ i i AR HIHIAAE S RGETFIRHARAL. 5540 REEWIN 51V K™ 032 3 IR K 2k 38 1k 7K R 350 A 0 i 1)
IR R KAH H AR
1.4 RS
SrETHEI CBTA I 5 K BIANEES KA ) 433k 504080 X IO KRBT s ) oy 2 (R 53— 5
R EZ.6—8 H Rk 9— 11 A ;4212 A4 2 A) Geit oA W B LA ST 85 B 8. SR ATAE
K43 (Pearson correlations ) 753243 Hr AN [ 48 AR 2Z (] AR DG . 35 T UL A9 250408 LA R334 80 i B , R A
one-way ANONA J3H7 FLASEAS [R] B8 20 (1 22 5% , i ] 1LSD (least-significant difference ) J5 1%k 56 H 22 R 276 B
2#(P=0.05).
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SETORMWIK S A AT, 78 2011 4F 11 ] 28 2013 45 8 1 fyi[n], SR BT B s AR MK 2L 5 R A1 3ETHA 13
A (B 2a) 5@ AR AL S DK AWK 36T 15.65 42 m?, (5 [ S99 70 68 A K B 14% . B BF5E W]
KWK LS 4 — Ak, JEas 1B A6 ™2 AR B 55 0L 00 K04 2k W AR [ 308 T 3 A 22 14 K 3G B85 2% 57 (P>
0.05) . MWLM fE] 257Kl 17.12°C, HER B35 0 15 2840 (18] 2a) , K I i B 3= (#991H 28.23C)
ALt BUAE 4 2= (P1H 6.52°C) . R, 5 /KA A AR 51 A WA~ B 391 1)~ XK 3L 23591 16.07 A 18.83°C,
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Fig.2 Monthly variation of input amount of water from the Yangtze River, water temperature (a) ,
and water depth of central zone and Gonghu Bay of Lake Taihu (b) from November 2011 to August 2013

21 RPN AE AR S BT E A B, INHR T 0, 26 r A W0 5 160 . 5 | K 1A (] Fn 3R 51 K 1), 53 i
DO NH;-N NO;-N TN TP .DOC F Chl.a ¥ &Y% T 0.0 B IE. GEito0#r2 B, 22 T A UL 38T 8] Fn 51 7K
W), 87 T DOC ¥k BE7E WA~ X3 R 30 8 1 3 25 R A0 (P<0.05) , oAt 48 KR 7E P14~ X338 TG 1 3 25 = (P>
0.05) s 7EAES /K IIE] , FrAa LI 8 A 78 PR A~ X 38k (B 3 J0 B 3 25 57 (P>0.05) . 1.0 X 3885 | /K 9 (8] /%) NO3-N i
JEFN TN ¥ i i35 (P<0.05) IR F-AEB K IA] A v i, HL A 48 AR FE 79 4 B 191 6 .38 25 55 (P>0.05) 5 ST 5
FKIAIE] ) DOC ¥ B2 1 TN ¥ B 1 28 ( P<0.05) IR FHES | K BAR] A v B2, HABFEARAE AT EATC B 2 R (P >
0.05).
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Tab.1 Basic bio-chemical properties of central zone and Gonghu Bay of Lake Taihu

DO/ NH;-N/ NO3-N/ TN/ TP/ DOC/ Chl.a/

REC KB L) (mgl) (mgl)  (mgl) (mgL) (mgL)  (ug/l)

A UL A L 9.44+1.50 0.42+0.34 0.86+0.64 2.62+1.25 0.12+0.11  4.15+0.75 14.23+12.62
TTVE 8.99x1.76  0.35%0.10  0.78+0.46  2.26+0.78  0.09+0.03  3.55+1.11 12.63+10.08

517K WL 9.72£1.69  0.39+£0.32  0.62+0.57 2.12+1.13  0.12£0.10  4.21+0.71 13.61+8.40
TS 9.2622.01  0.35£0.08  0.75£0.51 2.09£0.76  0.09+0.03  3.18+1.19 13.24+12.45
AE51KIH WL 9.04+1.17 0.47+0.39  1.2120.59 3.36x1.09 0.13%0.12  4.06+0.84 15.13+17.62

T 8.60+1.32  0.35+0.12  0.81+0.40 2.51+0.81  0.09+0.02  4.08+0.78 11.75+5.69

22 CH .y #BEN=ETWL

Pl 3 FRAE/K TS CH, 37 HICE A [R) WLl s S Te] IR0 A 28 A AR AP mT 0, A48 BT A WL 7
¥y CH, 9 HGE 75 I3 (5 DK RIEE S 1K 0)) Z (8] AH 22 AN B 8 AELRIF 2 285 SRl 3% B DA 7 A T8 11 38038 .0
(X, CH, 4" 180 f2t 5 390 1 P G P el vnl R 8. 88 R /K AT 1 SRl 17 4° SS02 1) CHL 3™ 108 ek 0 5 [ 3594/ : 0.094
mmol/ (m’+ d) 1,7 F ST Y 3" s CH, ¥ 08 ik Z [ H{E: 0.052 mmol/ (m” -d) ], IF R 0> X 3l 4~
AAIHY CH, 3 BB el [ 17 467 0.019 mmol/ (m®+d) 5 2° iz : 0.016 mmol/ (m®+d) ]. ST P PIARAL
FY CH, 4 HOl SR W 1 B3 25 53 (P<0.05) s 5 Z R R Y J2 , W0 XIS s 1Y) CH, Bl 4 T .35 (P >
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0.05) 2% 5. FEMIK U |-, FHMIH CH 4™ Bl ik [ H9{8: 0.073 mmol/ (m?d) ] .35 (P<0.01) % F1.0: Y
& [MH: 0.017 mmol/(m*-d) ].
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Fig.3 Spatial patterns of CH, diffusion flux in different sites of Lake Taihu in different periods
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P 4 AR W)Co A0 ST T80 X CHL 4™ B f2 ) I 1) AR AR AIE. 72 7 SR A ST 1), A7 A 0L 0 {25 A
TEARL, Y3 A XU R CHL B HERICE. [R] 20 UL W], ST CH, i B — B2 i T 0 CH il i 5T
75 CH il b8 S A B AR, e e il 4t (0.250 mmol/ (m +d)) ) HYBRAE 2011 4F 9 [, e fiiH ¢t (0.003 mmol/
(m’-d)) HBUAE 2012 4F 2 F W3 22 [0 A 22 30 P AN 50 2. 9100 X CHL 3 R B0 1 A 80 1y 2y 20 A, 52
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Fig.4 Temporal variation of CH, diffusion flux from November 2011 to August 2013 in central zone and
Gonghu Bay of Lake Taihu (the shaded areas indicated the period of water transfer)

2.4 CH,BE¥mMET

WA CH, 977 Az FHEROS A= Ak 2 P 30 B EOh SRR, KRR S T2 A ) B S8, T o i 22 i ARl
KRR I, KR CH, 7= AR e — IR BE AR 0 o B, TR BE T 10 vl 8005 2B 3 1, i B K AR CHL 1 7= A
. AHIFST 25 R0, .0 ST AN X 8, CH, 37 0 2t Ay I ] 281k 5K IR 2 I B B R IEAE E R,
RPN X3 CH, 38 B0 TRLEE DA R B BT [E] (1 5) . B30 DX, T BE 2 1) 629 11 CH 38 12t 1 B i) 28 4L
(R*=0.62,P<0.01) {BFETTIITE , IE (350 21% (% CH, 5 iyt a] 48k (R* =0.21, P<0.01).

K. DO \pH 75k \DOC 1 Chl.a 552 B Z /K IAEEH T ZEARSE o, 1.0 CH, 3 27 i 1] U -
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Fig.5 Temporal correlation between CH, diffusion flux and water temperature

in central zone (a) and Gonghu Bay (b) of Lake Taihu

5 DO NO;-N FI TN ¥ B 22 B8 25 i UM C K &R, 5 Chloa ¥R 52 0L 8 35 10 TE AR DG OC &, fH 5K
NH;-N TP H1 DOC ¥ B FAH A B2 (3% 2) 5 STiiE CH, @ # 5 NH,;-N NOS-N A1 TN ¥ & 12 B e 25 1
FARKE KR HSKE DO TP .DOC 1 Chl.a ¥ BEBIACHEAR 35 (£ 2). B L Iuge it /i k3, K
(T, C) FHHE (DO, mg/L) FLEZ (TN, mg/L) IRl 4 i .00 X 35k 76% iy CH, i 1k i ] A5 4k (R = 0.76,
P<0.01) , {HSTHITE TS W10 CH 3l [y, mmol/ (m*+d) JYIEL ZIE I BN -

¥=0.001 7+0.003 DO-0.002 TN-0.031 (5)

22 K1 2 A XI CH, 3 G B 5 7K PR A= P A~ PR 7 O A DG
Tab.2 Pearson correlations between CH, diffusion flux and physical-biological-chemical factors

in central zone and Gonghu Bay of Lake Taihu

WX IR DO NH;-N NO;3-N TN TP DOC Chl.a
WX 0.45 -0.49* -0.43 -0.63 -0.61* -0.30 0.24 0.48*
Db 0.33 -0.41* -0.52" -0.51* -0.59** -0.15 0.27 0.13

o FORAARMETE 0.01 /KF 1 B2 5+ FORMSNELE 0.05 KF LR

3 it
3.1 AEIX1E CH, B E Rt LL o #7

ARG 5 R 32 W A L0 3 A K — <R AT CHL 3 H0E R (8, B BH /K 402 R0 CH, . AR R
FAT, CH, 9 BUHERGR E A B AN FEE2s |28 10 ( 3) . 7 T ol iy 47 4 HoA i i CH, il &, 2 CH,
S-S5 HE T SR O s (S HE R R 3 6 %5 22 4T A5 T IS S T BT, B 5 TR R K A AR (D
1) AN A LTS 5y £ A T4 T4 B CHL, (97 A2 ANl 7. 5 4, 47 53 i 2K B 1.9 m,
8.3 (P<0.05) fifi , HA & i K A A 1R A 1 CHL R B e ™0 300 22 8 i CHL M % {2 F
KA CH, A HER. LI Bt 3 4" A7 CH R (SF341H 79.33 nmol/L) 2 3% ( P<0.05) & T H &
3 A7 (17 8437 :20.09 nmol/L; 2% s5 457 : 14.27 nmol/L; 3% f5.4v :45.73 nmol/L) 1 CH, ¢ FE.

WEFE 2B CH, i EA 0 2 1) S bk . A9 % BAE [l — N3 S (RT3 1X L % A X R
[F R 557 22 W], CH, 7 Hicll e thn 22 B 2 ) AR Ak (18] 3) L 35 2 T AR AH IR 78 46 SR Al — k52, ol fn e Bk
U —SEIE P & BRSE LR B FE I X K b, A I 5 45 S0 26 B 22 T 3R K 5% i 210 B0 5 0 7
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CH,,38 7 B I8 /55 F 32 K3 2l B /N 0 X3 (1L 3, 8T 4) . 34, ST PSS [RIURI A5 A2 = (81 /) CH,
W WAFTE B 3 (P<0.05) 22 5% %45 S F B BRI S 0 W0 1] GBS & H 11 X % 2= 4189 CH, HECGH & 1Al
G R AR R AL, RS2 AN BT RN A DX AN s 2 ] B CHL i R G B (P>
0.05) By 5.

3.2 CH, B St BT F0 & F

FET 224N H (2011 4F 11 H % 2013 45 8 H ) (UFE LR A I8 A 3R B, AR 55 358 B A W8 IX 7Y CHL 37K
YA A e R AR (TR 4) L e KBRS R G G TR b T R R SR ) CHL HEh S 25 B 05T
R WA K AR CH, G EA AR A ]S AR L AR CHL 97 A RO K R A MR e, YL 1Y
AS AL AT SO R CH, 8B 5 A A AR 5 2 2 RSB RS , AR BFSE XK IR R B B i 24 A8 {k
(K 2a) , Gt £ HBKIRS CH, #oE 2 20 H B IEMEE R (E 5) , B /KR & CH, 38 2 1A
AL FEZLIR SN F.

TR CH, 3 HIGH & (14 5% W ] B 37 B HA PR 2R (4 i 29, ASHIF 9% & SR 00 DX 3k, V8L 38 45 4l 62% 1) CH,
A AR AR (AR BT W A ] 219% 1 CHL 3 R R A1 AR Ak (] 5) . BT SMB R K 2k K 1
Sl AR ANIE Y S5 AW AT AT B K ek, A BT TS A SN IR 67 A T RS B iR X CHL HERCRY
ELEERM T R ] S 06 2 AR ST B AR PR CHL HE B 9 5 R TR B e ek O 9
HE I B 4 O et A B B ST CH 3845 A 5 i 32 3 EL b 13 BE AL TR T i 4L TRk, TR T BB O
AWK AR CH, 38 5k I 5] 28 £ B i — 845 PR 1, ZESTAG A BRS B X 91I0 CH, HE i 08 H 5 o I o 3% 1E &
PSRRI EZ S ey T

ARG B & B IA AL S5 S K — A CH BB O (36 2) . 78510 F 57 8 75 B A~ X 38k, CH,,
WS DO ¥R BE R TUERCR X EER N CHO R ECIRGL T 4, A R84 T CH, 28 E 1k
TR UL 18] A X SR AH X B G Chla WeBE (3% 1) RWITOKAE & A (B (EASE BE A2910 X CH,
W iE 5 Chla VB 2L E M IEAISCE R (K 2) . MIKWFFT R Chl.a W] DR G AR 15930 & B 320k SOH:
KAERE CH HERLARE > | 20 as TR W A2 90 DX I8 8 T A A T 88 sl /K 4B 9 %% 2, e CHL HEE
BT fE R T AN B RN RIFREE T J sk SOk ik CHL BRI RECN B 2, ik L Jrh
This AT AR K R CH, B 7= A FHER T (EARBESE & BN X SR 0 CH, 3 3 5 78 32 4h 52 B0 Wb 35 0 FrUA 6
KR (F2), X0 BEIR T LA Wi IR A < 55—, CH, HEB0H = 0 0 H — 8 BU7E B8 25, (L 2 45 v (R /K IR T
STV A Ak A RSP, S5 CHL e 0 72 R 9 40 K A LA B (IR Ay 5 b e i 2 45— K
WA AR AKIRIA , TR0 X 2 2 W 33l AR DB R R 78 R R Bk Mk v, 350 CH, 3 e 5 Y39
O X EA B S SRR 0 (3 1RIEL 3) . 5340, B SR vT DU SR AR A= W, > CHL 7= A= ) v PR SR 34 B
S — 5 T SRR T IR s A AR AR 7 g, Hxb AR A CHL R 5 0 o T REAEAE 2 Rk =
3.3 “5liLFF X"t CH, B2 &M

TG IR i B BENE 3 U IR A N K AR CH 7™ A= FLHEBL, S s AL RN TN A Sy 336 S A A
SRIF K AR 28 A AR AR Xt BT k%6, 405 o Tk T 001 45 P Bl /K AR TR = SR R IR 2 2% T B i B
SPGB0 T AR S AR HERCRR AR BRI ZE 0 L N TR /K S5 K 7 47 R it 2 1 A 03 7K 3P 85
i H A IS A 7 kT (B S S B A A S AN B A VR XA CH, 4R = R Mo
PR MR A T ARBIR Sk B BT A X 5 VTR R TR AR VT K 2 A 10 5 — 3y, S 2 ]
BT RK S KA T8 R AR AT A F B K. BFoR 45 50 & B 5Tl CH, I HitHE G = 1. 3% (P<0.01)
5 T (4 HI R i, 25 R AT S [7] 156 Jml XL A0 XA 3 G — 20 L R T BT I A X3 1 7K
AR ZEA B B (2 1), BIVEEER” TR T e E 3 ik CH, Hejl i

N TAMES KA AT REBCAS I CH, HEB e 8] S A28 4k 3 258 B WK A& CH, 7= 28 R HE B 4 s ]
AL 7 R A EARBE R B, 532 A S TR KR H, BT CHL 3 R i ) AR
AR JEE B A SRR A X 5 /N (L S ) L st — 2543 2 B0, 65 1 K 3U3 9] B3 T CHL 3 655 7K 3l =2 ) A AR S AR
BECP > 0.05) fHILEHHC CH, B 5K IEHIE (R =0.76, P<0.01). /K2 4 57 0% 7 sl i X
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SR RS CHLHERCH) FZHUH S (B ARBESE & BUMIIE 7K 3 8 92 1 6 7T 23 S CHL R 1 T A4
P BRI AR 2 T W 255 A Bl K A A Bk U 2 M B o 0 37, 5 245 4 % T K g 45 S S 5%
R WIE CH, 25 5 S ACHE I 78 AR

G, ARSI K301 56 5 1 K 12 8] CH, 8 TG 2% 5 (181 3). Bk aEEA B — 5 i 5 4
P, — 7 TTAMEA AKX B9 £ 25 BRI 77 A B0, 95— 7 T80 24 /K I B4 B0 S5 400 o0 4 42 A 590380 1
R I MR R K XTI CH, S0 AT g — A~ 52 24 i B i an AR BT 9 %% Bk f CHL i 5 DO ik
FE L B SR G C Z (3 2) (ELANIE DAL B K 58— e 2 84 K P S 4L RE D , ORI S50l 2 1 50
VETES KRB DO He B (9.26 mg/L) 35 Tk 51 /K 1 (8.60 mg/L) , HAlL A Al REHE K i CHL, 41k 314
FERRIE. 2 BB S AL 2 MR 7 A FIHE AR — A B 25 5 2R A, 52 31— 2 9 B 79 90 PR 7 A S
BT B A B ) 2 A Va7 | S5 R 7 B 1 20 TR 26 A 25 1 i 7, LTI /K 7 945 X 3E - CH,
it BATE AL, Hoh  RAG AT 4S5 B F W] CH OB 5 KA B3 8m R, B K DX IR (5303
CH B B TS %X G50 80 CHE i 55 K TE R AR S, DR 5 SR 58 5 456 % B 7K i
Bt KU A B A 7K 0 S5 500, LA 5 e VAt DR 5 K S CHL B B0 e i 28 (L SR R AR, I 7k
S Iy AR AL L

4 &g

1) R ) 1 )0 249 SR SRS CHL ARG , AR ST CHL 7 HICHE G 2 i 25 100 DX i
o, HHERGE B354 0.073 F10.017 mmol/ (m” +d) . A, STV 5 AL 2 1] (9 CH i ek b 3 30 1 k35 2
S, ARG S IR A VBT (9 5 07, He CHL HERGHE 5.

2) ST AN CH, 37 B B HA W A I ) AS, ELZA A3 5 K0 5 10 38 I IE A G OC & L HIN %
FUSNIFAR K B RZ ML, TTIATE CHL 308 5 o 18] 22 fh Ayl B8 ARSI AR X .

3) STV CH, 3 HGH &0 5 VL5 R RVLR KA — E YR L, SR AN K T e 2E WA CH, 9 1K
HEL
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