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Abstract: In order to understand the temporal and spatial variation of carbon dioxide concentration (¢CO, ) and its influencing fac-
tors in the surface water of Lake Chaohu, the physicochemical parameters, biological parameters, and ¢CO, of surface ( 15-30
cm ) water samples collected in February, April, August and November in 2017 from Lake Chaohu, representing different seasons,
were measured. The surface water-air flux of CO, was then calculated based on gradient method as well. The results showed that the
¢CO, ranged from 13.31-55.47 pmol/L. The average annual cCO, was 26.27 pmol/L. The cCO, was higher in the west lake sub-
lake zone than that in the central and east sub-lake zones. The surface water of Lake Chaohu had a lower ¢CO, in the warm season
(summer) than in cool and cold seasons (spring, autumn and winter). ¢CO, was positively correlated with dissolved organic car-
bon (DOC) concentration and negatively correlated with chlorophyll-a concentration, suggesting that photosynthesis and decomposi-
tion of organic matter plays an important role in the biochemical cycle of CO,. Due to the serious pollution of inflowing rivers sur-

rounding Lake Chaohu, DOC input from the watershed supplied substrates for CO, production. Lake Chaohu was a relatively small
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source for atmosphere CO, compared to others studies. Lake Chaohu shifted from a CO, source to a sink in cold seasons.
Keywords: Lake Chaohu; carbon dioxide concentration; carbon dioxide diffusion flux; spatial-temporal variation; influencing fac-

tors
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Fig.1 Spatial distribution of sampling sites in Lake Chaohu
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50 ml FHIASAS P E, IF T IS SARKE i — 38 M S2 88 = AR AT 0. 55 4, (5 A A5 /K B (HQ40d,
Hach) 307 A /KR (T) \pH 0 DO) Ve, IE R Sk g B U] XU S R S5
1.3 MBS HEL
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4K a(Chla) W, JKEELZE 0.7 wm FLARMY GE/F ST 8IS , 38 i A HLER 4397 1% ( Shimadzu TOC-V CPN,
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A, TR AR RIR K.
MG KT I T CO, BEEY BRI CO, HEiim > AR .
F = k(cCO, = Pe * Korquitiiun) (3)
P F K—S A HGE &, mg/ (m? - d), F>0 FoRK ki KRB CO,, F<O Fom KRR S
CO, ;¢CO, N KA CO M, R AT (1) THEART BN p e N RFER KT KA CO, 50, patm; k
AT, em/h S KU Y PREL, BT AN (4) B8
Sy
ko= hy, (%) (4)
i, n S XU ARG PR, BIXUEE <3 m/s B, n=1/2; K>3 m/s B ,n=2/3;S, )y CO, TR 2% R4k, i 2
JEAIRRA :
Sep = 1911.1 = 118.117 + 3.4527T° - 0.041327° (5)
o, TR ZAMRAIREE B0 C . koo A A RRECH 600 B XF B0 b {H , 26T koo T HE TR 2 A
WFFEAY koo (5~ 10) L[ E , RV FITHRSE R AT SENE N B 20 koo -

ke = 2.07 + 0.215U (U, < 3 m/s) (6)

koo = 0.72 U,y (U < 3.7 m/s) (7)

ke = 0.45U;3 (3 m/s < Uy < 5 m/s) (8)

koo = 0.31U5,(U,y > 3.7 m/s) (9)

kg = 433U,y — 13.3(U,, > 3.7 m/s) (10)

keo = 0.228U7%7 + 0.168 (11)

K, Uy 7K L 10 me g Ak Ay XU, AR 4R X 550 JXUJBE 2 RO &5 B iy XUk U7, 313345 31

U, = U1 +%ln(170) ] (12)

A, €y RKTH L 10 m AL HIBE ) 22 %1(0.0013 m/s) K iR 1] 4 £2(0.41).
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B S e T A . 4 1 8 T Chl.a i BERR AR (B3 o1 HH BTE AR 3000 DX 55 74 ) X, 3o iy T 2 T ) DX )
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b, DOC ¥ 2 1578 SR W BEARALL, 00T 11 DX IR B R e e, (EU2 A 8 R 11 7 A8 L3 rb A B Hh DX 3 tho A7

e DOC ¥R JEE (151 3).
1 MR EARRIEESE

Tab.1 Physicochemical parameters of surface water in Lake Chaohu

- K/ B/ " R iy BE/
< em (mg/L) (mg/L) (mg/L)
2017-02 T 8.6~12.8 15~35 7.90~9.14 11.13~15.11  0.013~0.140 0.70~3.66
(& Z8) PIE £ FrE 2= 10.4+1.0 26+4 8.52+0.37 13.06+1.16 0.051+0.036 1.73+0.84
2017-04 i 19.3~22.7 20~70 7.86~8.35 7.87~10.07 0.049~0.140 1.30~8.39
(H%) P(E bR 2= 20.9+0.9 37+13 8.14+0.14 8.98+0.56 0.081+0.025 2.98+1.43
2017-08 T 29.5~31.8 19~43 8.00~9.60 6.56~16.48 0.060~0.640 0.30~21.27
(HZ) PHH bR UERS 30.7+£0.7 307 8.83+£0.39 9.14+2.15 0.160+0.120 2.93+1.64
2017-11 T 10.8~13.7 13~31 5.30~8.63 10.08~12.04  0.059~0.390 0.62~3.30
(FkZ) Y +hrifE 22 12.0£0.8 20+4 8.03+0.64 10.98+0.46 0.150+0.069 1.73+0.77

P 2 SR 2 /KA S A AR R 2 0 25 () 23 A

Fig.2 Spatial variation of TP and TN concentrations of surface water in Lake Chaohu
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Fig.3 Spatial variation of Chl.a and DOC concentrations of surface water in Lake Chaohu
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2.2 EREKE CO, R EM = TUIHE

SRR K cCOLSTM TN GBI 13.31~55.47 pmol/L, JET-EI I 4 F 5 (3111 wmol/
L) ,8 HHAK(20.77 pmol/L)  (EAEAN R W) X A7 AR AR 22 7. TR S ZRRIAIX, 11 H 4505 (27.65 umol/L)
T 2 J AT (21,73 wmol/L) 4.8 FIAZE AT 31K, 11 110 F 4 91,28 JBEA 5 e A AR L™
TP, 4 F LG (3780 pmol/L) 8 JRAE(19.38 wmol/L) 2,11 H3EA—B0, B T 8 T HIIX
COL B A AL IR, B85 TR AP 2 4080 cCOL UMM IR, A5 o B RS 070 24 51
CBEHEIE 2.8 1A MR B T B IX (e 2 Al 4).

2 S T4 O,

Tab.2 Mean CO, concentration in different zones of Lake Chaohu

CO, ¥ /(umol/L)
s ]

AR DX i X PR HIX gl
2/ 21.73£5.31 18.45:4.59 28.37£7.57 23.87+7.53
4 A 24.14=1.90 25.70+2.22 37.80+7.39 31.11+8.36
8 H 24.37+5.31 18.52+2.56 19.38+2.97 20.77+4.55
11 A 27.65+4.21 27.78+5.18 31.55+3.95 29.43+4.81
SAEFY-AY 24.57+4.90 22.61£5.67 29.46+8.90 26.27+7.67

e S (e)

cCO,/
(umol/L)
60

50

40

M
—_ %)
S S

Kl 4 SLRIZ KK CO,MRBE i 25481k

Fig.4 Temporal and spatial variation of CO, concentration of surface water in Lake Chaohu

2.3 ii/k—SFmE CO, X #hili = i = LIS

FEF AN SMEARE , THAAS BN R 22797 LK —<U R H CO, 384l . SLHI/K—<FE CO, 38 il it 7
] | 2 B R BE 2 (4 .8 H 4354 492.79 346.78 mg/ (m’-d) ) & WA Z=(2.11 A 43514-40.15 1 196.24 mg/
(m?d) ) R, VU X AR A5 53 SN A0 X T ORI (36 3) . s i) b, BR T 211 H 340 IX 7k —<
ST CO, 3Z4uid 52 24 A, AKAR RIS CO, (L, A ) 25T DX B2 CO, TR (181 5) . BERK— Az
3l A 32 NG R R ) (R AR 23 ) 1 AR RARAESE AR Y cCO, — 3, Ui B SL 1K MK —< il CO,
EHE R T B cCO, P, X S e AR A R —8 .
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3 SR DR — I CO, S P 2 (.

Tab.3 Mean water-air flux of CO, in different zones of Lake Chaohu

CO, ZZ il Bt/ (mg/ (m? - d) )

iny ]
R X R I X PH BT X 4
2 A -63.41+118.75 -112.43+84.17 16.18+231.04 -40.15+180.34
4 A 283.42+47.74 322.28+68.07 697.42+232.71 492.79+258.04
8 H 438.03+205.44 208.72+£94.97 356.85+158.56 346.78+187.10
11 A 109.17+146.02 115.97+134.83 298.56+126.71 196.24+164.94
AR 189.30£233.23 133.64+187.75 349.87+313.36 247.04£279.26
T~
@ “f? \? CO A 1/
(mg/(m*+d))
2H 44
s L 1300
- y

1033

- 767

- 500

N
Y]
'

[T

-300

P S SRS CO, 2 #2548 Ak

Fig.5 Temporal and spatial variation of water-air flux of CO, in Lake Chaohu

2.4 EMREKE cCO, 5ESHIBRIHT

A Z45,cCO, 5 Chla ¥ pH F1 DO WK B FAT KR, HIE 5 DOC TP Al TN ¥ & YA S LA
HAGER—F(F£ 4). cCO,5 DOCIKIZTE 2 A RAE R B34 ASE(P<0.01) 78 4 H Ay Rt b 2 B35 1E
K (P<0.01). cCO, 5 TP WAL 2.4 H KA B IEA K (P<0.05) ,i7E 11 H RAErp 5210 3% fA 5

4 B UCRHE P BRI N 15 cCO, BIAR T
Tab.4 Correlation between CO, concentration and physicochemical parameters in

Lake Chaohu in different sampling times

i 1) lg(Chl.a) DOoC pH DO lg(TP) lg('TN)
2 1 -0.38 -0.54 -0.69 -0.76 0.47 0.47
4 1 -0.54 0.61 -0.52 -0.73 0.60 0.23
8 A -0.22 -0.15 -0.68 -0.60 -0.38 -0.29
11 A -0.70 -0.21 -0.42 -0.91 -0.48 0.13
ENEI -0.59 0.37 -0.61 -0.38 0.07 0.16

* MR BT RAFRIR P<0.05, Tkl #/R P<0.01.
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(P<0.05). X FARMIX ,cCO, 55 SRAMCNE R I W ARG (£ 5) . 7EARFRMW X cCO, 5 pH &
BE AT (P<0.01) , 5 TP K B2 IEASK (P<0.05) , 5 HABSHORATE BEARCHE. 70 T IX,
¢CO, 5 Chl.a ¥R JE S B F HUMIC(P<0.05) , 15 DOC YR AL 3 ARG (P<0.01) . 52K P aB i XN [A], 7674
FRIBIX cCO, 5 TP e 52 1 2 HAAHSC (P<0.01) . £33 KA, cCO, 5 Chla W \pH I DO #eJi 1 g 2 1
FK(P<0.01) , 5 DOC ¥k i 5 .25 IEAHC (P<0.01).

# 5 BINA W DORIEEN 715 cCO, RIS

Tab.5 Correlation between CO, concentration and physicochemical parameters in different zones of Lake Chaohu

X lg( Chl.a) DOC pH DO lg(TP) lg(TN)
AREWIX -0.20 -0.02 -0.56 -0.32 0.37 0.12
FRERI X -0.51 0.73 -0.77 -0.38 0.37 0.37
PEHRM X -0.74 0.68 -0.74 -0.43 -0.40 -0.26

« HIERBCFARMATR P<0.05, KL 2 P<0.01.
3 itig
3.1 REKEMEE a REX cCO,HISM

TR 36 A VE P MRARIR I CO, , RIS cCO, s A BFFT A SE Chla HeJE5 CO, Mk 5 2.3 1Al
Sl 13300 SRR A AT LA Chla YRBERAE . SCBr b, SEWIK A ¢CO, 5 Chl.a ¥ JiE i 5 i 2 ik
Ko (18] 6a) , I ELAHDCRLEE [ AR 16 VU WHER (32 5) , UL RES & 5 7R AL R B2 IR AN Chl.a Y% THi , W13A 7K
PRI AR B E CO,HRE S L1,

KA F 770 S VG S AR AR 1 2 DA G R DX 1 7 R SRS AU T K Ak
FRRE , (R t AR IR WA A ) A K B e WA ¢CO, 15 Chla YR BE O SRR SE M. 70 IS FR b vk 1O ZR S0 A0 v 3
WX, Chl.a ¥R BE 5 cCO, IIARCHER 2 AEAE B 85 32 4h B TG 131X, Chl.a ¥R BE 5 cCO, R GRS LT (£ 5).
HAEVGHBMIX, TP e & 5 Chl.a ¥ & 5 .35 1EAHSC (8 6b) , 5B Chl.a XTI CO, Ay [ & WM FERE S E— &2
JiE 152 TP 25785 F2 v BE A BRI

70 3.0 ~
(a) = AR y=28.65-2.57x; r=-0.20; P>0.05 (b) = ZR¥E: y=1.98-0.08x; =-0.10; P>0.05
rPg: y=40.58-12.05x; =-0.51; P<0.05 g y=1.71+0.14x; r=0.10; P>0.05 *
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Fig.6 Relationship between Chl.a concentrations and CO, concentrations (a), TP concentrations (b)
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Tab.6 Comparative water-air flux of CO, from previously publications in the world and current study

. e TR SEIREE/ 12k a v/ COLIEIIE/ CO Mt AfLIER |
FRE] S 2

km m (pg/L) (mg/(m*+d))  (mg/(m’-d))

L. Curuai Pl 612~1479 0.6~3.2  34.84+21.75  14597+2259  10736~16324  [13]
Je i T 2338 1.9 59.26+51.55 782.32+278.08 683.76~1315.60 [48]
ARl WA 279 2.5 52.1624.69  332.3x160.08 -136.56~1411.20 [12]

S5 TN 769.55 2.69  49.79+72.07 247.04%279.26 -287.21~1255.39 AfF5Y
Alexandrina(2007— 2010 4) W 650 2.4 56.47+8.30  113.96+133.76  19.36—308.88  [47]
Alexandrina(2011— 2013 45) W 650 2.4 44.54£13.89  20.68+11.44 11.88~37.40  [47]
Albert( 2007— 2010 4F) B 170 1.5 79.47+10.93 70.4+82.72 11.88~190.52 [47]
Albert(2011— 2013 4F) A 170 1.5 56.58+5.60 —274.12+169.84 -513.48~-113.08 [47]
Western Lake Erie * A 295000 5.1 16.9+4.3 678.3+117.3 -3410~1137 [ 14]
Piisjirvi JEHy 13.4 14.4 4.41 1223.2 — [39]
Ormajiirvi FEAT 6.53 10.7 8.1 554.4 — [39]
Vesijirvi W 26 6.8 7.8 545.6 — [39]

* ORI AT X R L.
4 &g

HWRZKIRFT-H cCO, 0y 26.27 pmol/L, BAT B G (1 A2 284k, e 28 M RUEE I, 2 BRI PG5 X
cCOLBRTR AR AN AP X e K. 72 U L, B BRI R (H ) K BF(F BRLE) 5w, S
B cCO, FFZ/KAK DOC Ve i A Chla W& BESZ R, I HL i T 500 AR5 el ™ i, AN AR
DOC Sy MK CO, 7= A AL T S BEAYRR IR, S AR 257K — S B CO, 3843 1t fy 247.04 mg/ (m” -
d) ,/NTEERHABWIA M HECE. &8 370 PRI A K E B, WA A2 77 F7 580, 33 T RE (A5 0 9 76 B 47 B1
TR AR R A A T
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