J. Lake Sci.(#1i6#4+5) , 2022, 34(3): 752-765
DOI 10. 18307/2022. 0305
© 2022 by Journal of Lake Sciences

FEMEREONTERESEN S HMEREMESR

S S B UR i A Al - D UG S R /- LR A
(L3R K SR BRI B, i 50 210098)

(2 o R 2 5 S5 M5 ST IS T , W91 5 5 % T S0, ¢ 210008)

(3: EPRLFEBE R, JL AT 100049)

 E: RKOKEASRGE R R PEE SRR T N IR, X6 T80 1 3 k3 i (T R R A T A
) I A AT TS LB B = . A 2 3 194 1 3 7 e A i 32 3R YT 2 L () e 9 AT T, ) R R 3.6 107
cells/L, B2 [ M3 0 1.2x10° cells/L. AR SCLAGRIEIT N BFFE T 42, SR IR S AR v T R 3E CH, .CO, i@ &,
SR MR AE SO A N 3. 5T 1 1) 23 1) )UBE |, 45 I CHL, MR B 7 390 4.63 pumol/ (m? +s) , CO, S il i -3
{E2 98.87 wmol/ (m?+s). CH, TE#5 W ifi £ S BIAS , CO, BTt 2 i) 5 il b S W W S 4, 78 He A 45 s or [l B R B 45
2) S A a7 AT IR 2 S A 0 R ORI & B, CH,, 38 o A8 TG (1 BLTE 5, CO, 38 it B 28 (R V(i H B IR A
HIJE BRG] B 5 3) S0 GV IT CH 3 et A8 A4 A =5 8 D) 38 R 38 7 0 7 AV i SOV B R B AR TR VR BE , S i 22
R CO 38 1A AR = 2 PR 38 A Tl S KAV i Bk B SR A AR I H (S0 pHL (L, 57 SN T 1) 7K 3 g 2% s s A
% A B T T 2R A SR PR . R T A AR ) s AT, R AR 3 T A R R
TRHE N (CO, BEHCF (] 7.65 pmol/ (m? +s) , CHy BT HIE N 0.1 wmol/ (m? +s) ). [H I, F5E5 1 = S 4 A 38 1 28
S ARHEBAIL AT FT 3ot R A S TR HE i EL A 5 B S AR .

SESRIA TR TLE SR KB T 5 B s HERCRRAE ; R 5 M

Spatiotemporal emission characteristics and influencing factors of greenhouse-gas emis-
sions in persistent algae-input channels”

Zhang Lu"?, Xun Fan®’ | Shen Yue®’, Ke Fan’, Du Xian’, Chen Xinfang'" & Feng Muhua’*

(1: College of Hydrology and Water Resources, Hohai University, Nanjing 210098, P.R.China)

(2. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy
of Sciences, Nanjing 210008, P.R.China)

(3 University of Chinese Academy of Sciences, Beijing 100049, P.R.China)

Abstract: Freshwater aquatic ecosystem is an important source of greenhouse gases emission in the atmosphere. There is little re-
search on greenhouse gases in urban artery-urban rivers (especially the channels with persistent high algae input) . The discharge of
high algae from Meiliang Bay of Lake Taihu into Liangxi River is a typical channel of high algae input, with a monthly averaged al-
gae density of 3.6x107 cells/L and a daily averaged algae density of 1.2X10% cells/L in summer. In this paper, the fluxes of meth-
ane and carbon dioxide in Liangxi River were measured by static chamber method, and their characteristics and influencing factors
were analyzed. The results show that on the spatial scale, the average methane flux is 4.63 pmol/(m?+s) , and the average carbon
dioxide flux is 98.87 pwmol/(m?-s). Methane was released at all sections, and carbon dioxide was released at all points except the
absorption state at Meiliang Bay pumping station. The diurnal observation of greenhouse gas flux at Hongqiao site shows that the

peak value of methane flux appears in the evening, and the peak value of carbon dioxide flux appears around noon, and the diurnal
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variation is not obvious. The main factors influencing the beam river methane flux variation were river flow velocity, dissolved oxy-
gen and suspended solids contents, Redox potential and pH value, hydrodynamic conditions and cyanobacteria packing density be-
come the key factors affecting greenhouse gas emissions. The Liangxi River, as a typical algal input channel, exhibited much higher
greenhouse gas emissions above the world average ( carbon dioxide emission is 7.65 mol/(m?+s) , methane emission is 0.1 pwmol/
(m?-s)). Therefore, the study of greenhouse gas emission mechanism from persistent high algae input channels is of important
theoretical support for accurate assessment of global river carbon emissions.

Keywords: Algae-laden channels; greenhouse gases; hydrodynamics; temporal and spatial emission characteristics; Lake Taihuj

Meiliang Bay
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Fig.1 Location of the sampling sites (from left to right are the entrance estuaries, Meilianghu Pumping Station,

Lianghu Bridge, Jingyi Bridge, Hongqiao Bridge, Yinxiu Bridge, Qingqi Bridge and Liqiao Bridge )

12 RESERESNE

2018 47 J 10— 11 H B BB ) W7 a7 b rco A CATT 1T MG oty SR I S O A
F5BE HARKE GATR ) Sl AN [ o AR R AT A il A O R O A I R SR AR R R A L 9. 00—
11:00 Z a4, HAERBES BIOG TR , B0 BB L 3 AR S AL 47 K —< U8 CH, (CO, il i
LI A DB, (00 P A 3 A 485 3R 2 R T4 (915-0011-CUSTOM, Los Gatos Research, SF,
USA) X AR R N BUER [ CH, (CO, Y AT SR W 00 e 0 P 495 XU ASC 0 IR, 9 (R HOAE 3 m/s L)
L ERASAIE AT e IO IR I L 2 VA fat L RUBE A LI, R B i Ay 2018 4 7 H 11— 13 H R
9:00—Y¢ H A 900, 5 YU ] ff 0.5 h.

KU WS AR A O R B A 2 RS Bk

r—— ARV BB DR O (UL 0.02 ', 2125

Ben " %@ - 34 om, 75 40 cm) A36 (42 34 om, 75 13 om) AITE
! =t v R EE%%_\ PEl (BRI LA 10 em ) 20 185 A o 0B A7 KU , (4

1o enf{— - P || RRECHRIR A 50 SR th SR I T A A
' — SETONR, AP BIFEE LGR JE FAH S, BIE 4

17 cm % AR N SRS T 2T 18 TR R 20 17 J () SR
- S HEEAR AR P, DU TEAS 7R N B R 5 R R LGR

M—3gem 43T 1ot R T A28, AT S B CHL, L CO, ik 3 S ik

W 2 Esan e FE. R Bl 1B AR B TR AR R BOK— A Ak

Fig.2 Schematic diagram of the floating chamber SEBZ UL AR I QR AR OP AR A 22 5t R

Wi A I 25 2R, B s AL P A I (] 9 15 min, i S min

RITAEAN ST, V-5 TR I R i, S A 17 R O AR A 2 T oK T, SR J5 K 45 A WA

FRTAT 10T AR A B K R e e A K AR AR B A A e T K e A A 5 A 8 A 5 ) 5
Ja AT S AR T L, P A A R K T RS 2R AN SR AL



kO OBF HEERSEMATERT AR THABERLYRE E 755

1.3 kHERESNE

KA, B E KA e AR SREERZAKEE 46T 1 LKFE D, IR TR vk & AR IR AR b,
iz [ S8 HEAT K TR AR BR 3T

S ) R FME A5 X 2 S HOK BT (AP2000, Aquaread 23 R, S [ ) I K i (WT) A (DO) |
pH EALIE LA (ORP) (LR (EC) . HI T (V) SR FAME N 22 5| 55 2 22 35 88 7K 7 & 17 4% ( RiverSurveyor
MO, YSI 28], 328 e 76 50 Re) AOTHE R B L U R /K7 R B A R, FH K TR AR K g 242
MRPE S E KRS K 412 SRk 1 R AL

TKEEZ 0.45 wm BEPREFAE RS Uk J5 T A5 0k RS FH PR T 458 07 T e W28 R o ( Chl o) Y& B 5 KRR 0 T
103°CHE 2 h (1 0.45 wm BEFRET AR it g , BT A5 BB AT, SR A Rl e B PR AR (SS) Wk . B AU(TN) L&
W (TP ) KA T FH B P B R S0 T i 45 A0 43 D' 06 BE 12 L 3o o R 0 0 A —EH R R 43 OB BE VR I . Ik R
LT 450°CHHE 4 h (1 GF/F (0.7 pum) b I, UE W A8A Bl 2 L (TOCS000A , Byt ) e 8 A LAk
(TOC) ¥ JiE. bR AMHT 7 W35 BECOK R K Wa I 2 BT 7 2 (R DU i ) ) 7
1.4 BEiHE

R FH AR VA — (4 2R = AR B 30, I — B A 1] ) B rh 4 I K —3U 5T CHL, L CO, ARV BE /Y
ARAE, AR E] CH, (CO, AR (IE (E 2R HEN, 2R M) A" .

_ (G =€) - h 0
At -V,

P F 2l CH, (CO, il 8, pmol/ (m?+s) 5 €, \C, A ¢, .1, B ZIAYSARMEE , pumol/mol s At Sy ¢, — ¢, B[R] ]
W, ssh AR B, m, ASBFGR AR A = o 0.4 m; V, S SRS SRR AR ARSCEG I V, = 22.4 L/mol.
1.5 #iEGit 594

JH Excel 2019 $EAT4HESE 1. i ] Origin 2017 F47 BB 23 2405 A0 32 543 43 47 (PCA) .
SPSS 23 #Ef7Z T4tk . i FH R-studio 0.99.903(R 3.5.1) #F47AH M 23 A7 9 5ICHE Ab FUAN BB 23 1.

2 HEREHM

2.1 JKERIEHRES B T HHE

2.1.1 FE B @ AREAAET B3 SRR ) GRS S s K AR B R AR AR T LR AT 1 S R ]
S5 BSACAL , S SR LU, AR S BT ) T R LI B ], Al BRI AT 11 Ak TN( (7.28+0.65)
mg/L) 1 TP ( (0.36+0.03) mg/L) e i 43 5148 i T [ (b F K IR BT SR AR E) V 2K AN IV 287K o B 225K (GB
3838—2002) . BRI H £ 40 S 7 TN( (0.88+0.09) mg/L) TP ((0.17£0.02) mg/L) K45 & BEE I K B it
r HAR (CHL R RS B brfie) TSRV ) |, P s i TN Mk (5.42 mg/L) 1 25 & A% o, i 3k
(CHhF K IR T i Am o) V 2Kk B 2R, il Chl e V&) (93.98 ~105.06 pg/L) b 2 K+ AT ((44.29+
3.34) we/L) AT WE#AF ( (65.83+5.14) pg/L) . SS X2 HE B3 (P<0.01) , fhiiE SS {H ik 400~600 mg/L,
T _L R WECH 20~50 mg/L. {38 TOC ¥ FE (4.94~5.24 mg/L) & FHEREIIHIZK (4.91 mg/L) . i iE KR 2
SmktE , pH {EAE 7.9~ 8.1 Z[a]. W Bt - Tl EC {EFE7E 600 wS/em Ze45. ORP LT /K A4 1) 4 A0 iR
TITE TSR T L, AR PR . 4l WT JCH . X2 5. K (RER A A8 AR v AR AR fb ) T2 22
Jir PR i UK 45 A o R AR VR B B BR B TR [] , LS KoK A7 HE 25 5.

2.1.2 R W E A UK A AR IR s S (V) AR AN 4 Fr s, i B VAT S K Bl T A
AR 0.5~2.0 m/s 2Z [a] 3, Hod A O AR ZE 3 i /N T 0.5 m/s, @ (KT HAh 2 467 (P<0.05) , 5
EMF BT 2 m/s, 3 T H A S A (P<0.01).

PEEUE A ( Re) RALTTE RSB O, THEASH Re QN3 1 FrR. [Rl—RAR S EHL 3 A-Wr i k4 7 % , Wt
T AR AL s J T 22 5 1R SR AR AR R SRR s 5 T IR i ™ AR IR ST e LAY 5 SR RE £, Re #4738 K
FHEIG A Re (500) , JA N, HIRSRE B K. 45 RFE S Z 0] Re 22 TR, v 5 BV RRAF I 3055
PF AR K I 2B RN, P AL Re 183 KT HA S AL (P<0.01) , HAh 3 4~ R4 £5°F34 Re /)
F 100000.



J. Lake Sci. (#:a#+3) ,2022,34(3)

756

(7/3w)/N.L

AAERAL
RAE AL

SRR

e oo oo L%
wv vy <t <
S\mavboh

b
N

1

SRR

R AL
FERURIETES

SRR

fii

SRAERUL
RAERIAL
RFEA

G4

7D
Fig.3 Changes of hydration indices at sampling sites

3 %

ST A A5 T 9725 K AL AP S 5. RO T3 CH,

ERHORTE , 2B ACE Bkl 4.84 wmol/ (m” ). E I fik e/ s A T RIS B AL, CH, 3@ 5k 0.12

2.2 CH, #1 CO, i@ = =T (L 43 1E
2.2.1 F R W RE SRR E R LT



kK OBE FEESEMANTERTARN THASFER LY R E 757

wmol/ (i +s) | A B TR EOBR Ak, CH, S8 9.24 wmol/ (i ). T30 i CH, R Bl o B 38 0
k.
% 1R TG (n=3)
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Ui 30.58 0.00786 1.18+0.15 0.070+0.024 98031.49+38169.85
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Fig.6 Twenty-four-hour variation of CO, and CH, fluxes at Hongqiao section
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Fig.7 Greenhouse gas emission fluxes at different Chl.a concentrations
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Tab.2 Correlation analysis between daily greenhouse gas flux and
physicochemical indexes of water in Honggiao Bridge
wT ORP pH DO EC TN TP SS Chl.a
CH, -0.38 -0.03 -0.24 -0.18 -0.19 0.66 -0.65 0.94 ** 0.28
CO, 0.38 -0.17 -0.68 ** -0.64" 0.03 0.81 -0.62 0.57 -0.58

wx FERTE 0.01 | WA .

3 itip

3.1 % CO,.CH, i@ & A =451

3 e G L 2 A MACHE B AT ORI % B, T s )L CHL A CO, il L IE A G (r=0.84, P<
0.01) , S PUAR AT AR 0 I 28 A HE e A 8K T U s o7, Herh , SR RD R KRR TR, KAt 3 i 15 2 0T
T K26 )8 1%, SS R B3 1 T HAb A 07 (P<0.01) , S BCHERC B ; AR B AK AR SR S 0 £ B il T
K P ELF e, T B RS e BB RO , TR HE T A B HER. A5 1, SS Wk I3 T3 8 T b A
12 (P<0.01) , EL TN ¥ B 5, (HK R B 3/, S B /N, SS TT R L T HLE IE 4 0 3, A HLE IR 15 L
JIN AT B AR D STSE A TR CH, 2 5 BB R A , 3 W RT3 oy CH,, 9 . B
R A G R X ST W , B IK B CH, B R I Y AR s R S 5 (A
ABFFE N ) B CH, RO V6 TARRTSE. GRS A 2 WA LR R A7 1F 22 5, BRI ] (975 e AL
37% IR T L WA, T 49% IR T 2%, SCUCR K PG DL CH, #9772 A B L T R, T A0
BT T WA L ARk T UURR A URL R UL R A PR TR, RUREARE T CHL = A FURSHC. 5340, W1IE i<
A3 B P e X FH K — SR MR IR 20 A7 0, (LIR30 A A B AR 5 H 2R i 5 iy PR %
g O A, I P T A S Ay S R R (I 2 R R R B R R i — 5 SR A
JEHZ .

CO, SR b BB HORAS , ATE A G0 5 0t S W OIR S, SE W SR DT 8 5y CO, MRy I . B34
LI B A 16 B ZR TR K/ CO, 9307 B 2R AR e ) X R RV RE WL 3] O, 75 5 7 b T ik
AU AT LA . 365 ISk 2 5 T RE [RVRE S R T M2 5 SRR K PR e ok U B AT 25 5
HEE WK AR 6075 e o U5 T B R B2 B A, U U T SR A I 2 T, 0 0 T B T R A S
i B R A K CO, 5 TR T 8 K ekt o 26 B T LG, T O FRAE T B4 ™ T, A B
CO,. AN, S K 9 A HLTE AR T i CO, 43 T B BESEE I 1 CO, | 5 BOHg 2 1 ]
CO, Mt 5. ABFS & BT AT 1 4b CO, o BEHOIRES , T RS h TR M et e )
T T Ak SR R TISAT 10 4 2 M R G P 5, (20 T CO, IORR K.

MIIZ] CO, 3l H AL rh A58, %30 CO, il H A A I (4 3 1 UZETE 2R (12:00) BTG , 5
SRBIFSERI CO, 3 HAS (IR AR R " 3o T Al b 7 KB O 0 25 0 0 PR 5 S ) T A 1 7 A3
()05 4. BRI CO, BRI 1k 25 T 13 K, 130 ) 32 I 0 Pty 00 TR (A2 P PR [0 I B 2 )
$0E 015 CO, AOREHOE BN, 5340, M BRI (R T 11 R, Ak MR A3 2 U B AN 5 BOR PR B4
F IR R IR ER A 120 BN T CO, (RERL. LI H P R CO, B MGHE 3 sh ik, Y CO,
R T e 38 B R , R CO, TR G ek 7T B2 VAL S MR A8, T ) /S 81 9T T 3

MBI CH, 34 HAS (G A5 5] 0 CH, 58 H 25 £ 00 068 (1 5 07 e, G el ' RSB 3 14
G S BOK A R BE A AR 0E T CHL B0 A FUBSRC. W A7 e B RCT H  T 1K, 5 HABRIFSE 25
gﬁ[m )

B A E F IR R BT AT H, R BUARBESE CO, \CH, BB RIS B/ , T fi Sk DRl Ay
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A B HAG G sh i, Jdl Xt CO, (CH, B R HIl 55 T/ B A B X CO, (CH, By 52 my.
3.2 FiZiw CO, .CH, BEHMEEH T

FEGHZ R B,V . DO \WT 1 SS &5 CH, i &k i) = E I K %, V. DO ,ORP ,pH J&5£ 1R CO, i &Y
FEWHE. 7RG EZE S,V R CH, F1 CO, 38 it A5 ik, 15 B 75 L& Wl 48 v, CH, . CO, S k7=t
Je WK BRI S0 1 T R, DRI K, AR HGE K, X5 DU B ST A SRR — B L et
SRE AR ML R R A, R B RPN, S AN 2 2 7K 45 R B R] 4 0 o K Ak 5 R
Wy s TR KA SR T S R0 (555 — 7 T, A AR 0 s A A st S ik T IR
UL B B A HUR B TR R AR A I B UK AR A LR KR FEHE . B4k, CH, il 5 DO,
WT.SS FEFEAHSEIC R, FEADF IS M A RIWiE WT 254655718 (30.58 ~31.00°C) , HAH e AR B AR k.
72 g i PR R AR A PE T 7 R e 1 TR M i 45 17 DO S T B 4y v 7 B s o R Y s S A T 1) 07
P, Y REHERT 1.60% B K51 H B AL 6P B0 R e 5 MV MR I BEAR T 0.45% B, S8/ BE ALl HY
Fe AL T AL TP B BRI Y kR DO 5 CH, A3, [EARFTL F, 2RI KA DO #eJE g 6 mg/
L, B4 i, CH, T3R8 KB R, T B8 R RSB S sh 8 T CH, A BEBGHE 2, W B A AL TR 15 2 0% (A I 1)
4k CH,. SS I Jg 7 ks B4t TR H (2 8k T CH, 977 4E 5% . CO, il it 5 DO, ORP \pH 7 7EAH 54 5%
Z. DO (RIS T B E AR AR EE T SIS IFIVE T, NI fE#E T CO, BRI ORP [ FEAIHT L
PR BEREE I APER . CO, MRS pH AHE A AT, A U M il v | GRS T K A B 58, Sk T B R
B RHE T CO, B

7 ] P A AAR SE B ST HR B2 Ml 5 R 2 R 7 T TR M, 2 i R e AR b 1 3 B PR R R K A
PALPEFRI S G40 4045 /KIE (Chl.a RS 53 5 A5 B9 45 18 TP e 1 28 1k 5 K ok Ak A5 4R 28 1k
AHSEPEA R AT, X AT RS i 00038 A K AR AR A T80 i K AR S sh v T . 573 4, AR ST F 7 Xk
A B LRI, KRR R T AR A K, At T] BB T B0 9% 45 S 5 HL A AR SC I 9 A A 4 D AL

T8 AR SR BRI — A8 1 2 AR, SRS ) BB R AR S R B, R T 3 IR R
i 5 Re HLAF 8 M0 IE A G HE , RV 52 B AP shbi s 21, IR 2= S0 i iR, T 52 30 i e 3h e i
Xof 2 SAACHER R R R 2 5 T Y. — D7 T, KRS B S AR TR BRI SNV R SR AR e K 4K
RS BEMIRHE T AR 5 5 FR A s, B TR R B HE . RIS, K R 50 IR A T S 3R E R
FH ALK A R B A LR 438 4% 028 T K ik CH, (CO, BB L. 5540, 0013641
TN 3 28 785 2 T BB AT 08 I v , 0545 5 285 A 457 B B ) 384 Jon 40k 1 412 30 3 3 MR 9 B, IR 5
ZERH R Re 5 Chl.a Wk LT WA MG

TR 7 PR 0 B4 R T X I A B A 2 S R M T 3 R R HE R BN 2R, R R /NEN . E T, Xk
Bl 3 S S SRR TR ) D6 R BRI L A T i — D AR A
3.3 HBEMEREANTER CH, . CO, BEHHE

A GBS ) 28 3 BR A DX i i UM o, B R AR X Chl e W 5 R & SRR
TS R IEMISEE R . BRI S Y ) 5 v 0 e i ATT 3, H ¥R B Ol 3.6x 107 cells/L, K AE 52 2 ™
Y L2 M B A 0 1.2 10° cells/ L, A3 458 T Ab 3 B % , T Bl i SR AR IX 7 W i LR T, M
AW A B IR A RS TR, DR e S TR R T IR S R (1B 7). LA TR L
X I M E] Chla W BE 5K— A CH, BehioE b 5 B8 A IE MG , 5 AR 7 25 5 — 305 70 51350 XS0 i) 5]
Chl.a ¥ 5/K—S AL CO, BRI 2 38 19 A ¢, S AP ST — 30 ARBE5EH, Chla #REE/NTF 350
pe/L 5 CO, BEGH it 5 B 3 k3¢, KT 350 pe/L B 5 CO, BECl it &2 3 IF 456 (P<0.05) . &j L
S50 I Chla Ve 3 5 BRI /N (30~ 135 /L), 82 FEAIR T , 626 A VR FA IR CO, 5 38 29 T3 w3 Pl 38 256
HERBET, KETET -8 E N UL, Bk Yo, KRR CO,.

Xt 4Bk 595 5T GHG WL F A , 1 #630] 3 f9-F- 2 CO, i 4 (7.65£0.63) pmol/(m’+s) ,*F-¥J CH,
A (0.10+0.01) pmol/ (m®+s) ' FEERINIAIHE CH, \CO, ik 3 i T 3] 3 8 427 297K 7 (P<0.01) .
YRZTIE CH, (CO, i i fi 3 K T [ P H A 2R A T3 (K 22 S i il 3 IR A T3 ) /) CH, (CO, i (R
3). HUR N B LU W R IAT L AR R I R 00, M 0 2 TR T e B R /K A A X, 2 KT8
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IRAER PTG 22— S X R 0 ORA U K AT LT B Chla YR B S5 B s b 0 2 22
W43 25 AN AT e A S 5 T AL, 2 P S0, ] b WA S K i
VSRR AR T CH, .CO, B FURER ; 53 0h , BRI A P 13 AL s A B b s
T TP BB B T A R, AT O iRAS CH, \CO, KRR

%3 T AK— R CH, ,CO, RN

Tab.3 Comparison of methane and carbon dioxide fluxes at water-gas interface in domestic river channels

o CO, it CH, j# 4
TR i o YT e EYTY T
- (pmol/(mz-s)) - (pmol/(mz‘s))

FEAS RS KEXR HZE 0.336 mg/(m’+h) 0.002 0.088 mg/(m>+h) 0.002
WEMEHEPY KEZR HZE -8.34 mmol/(m?-d) -0.096 2.22 mmol/ (m?-d) 0.026
WAALSS R BZ 34278 mg/(m?+h) 2.164 7.09 mg/(m>+h) 0.123
S m® IR 24 895.7 mmol/(m?-d) 10.364 7.1 mmol/(m?-d) 0.082
BAWHR 2 581 mmol/(m?-d) 6.722 1 mmol/(m?-d) 0.012

T IR 24 - (1.4022.53) mmol/(m?-d) 0.168+0.030

FEEZEGETET WA EF 1440%10° kg C/d 0.019 554 kg C/d 7.45x1076

BN HEMA HZE 98.87 pmol/(m?-s) 98.87 4.63 pmol/ (m?+s) 4.63

4 &g

1) FEME RN KRS CH, (CO, IR . 23 [ R L WE A R CH, B2 RHCRES 8
TG R (4.6320.76) wmol/ (m* +s) , CO, BiR7EA G215 52 3 b S I CIRAS &b (il 24 -20.94 pumol/ (m*+s) )
HAR AT R R CIRES, , P BB 1 (98.87£12.11) pmol/ (m” +s). HBEE I+, XH 4R S 473647 24 h I
A UL & B, CH, L CO, 7 MU 18] P 35 £ B HCIRZS . CH, BRI (E 32 /K T DO ¥R B R BRI, H 8L
TEBENG ; CO, BRI HHBLAE IEAFRTJS . CH, .CO, I FEiGE 2 R T K.

2) R IKAR 0 RK 31 71 45 PRl i R i SR LE K i R A BB R 2R CH, \CO, IiE &, 73
A0, DO W BE (S e B 1 B 7 e T Y B A AR B S Y i CH,, 38 &5 DO VR B L 404k 348 R e A3 38 5k 5 i)
BEOLAEH PR CO, JE, pH S0 T /K U v ik 2 5 74, AR & CO, 3 i A8 Ak i) 3 22 52 )
HE.

3) PEIMEHMER W CH, (CO, MBI HEMEREYS CH, BEGE &2 B EIEMHX(r=0.96,P<
0.01) , WA BT P T AR B TSY R 8E T CH, B, W SEMER R 5 CO, B RAHSE L RPNy, 1%
BEHERU /N T AR T 350 pg/L PR GUARSC, KT 350 pg/L IS IEARSC. W B AR BE AR S AR 257,
CO, 2R B BCIRES , HEARE B il B HE R T, R 8 4t R E T CO, IREK.

4) 5 ICHE A RTTEAH b, R e A B T R 2 SR A R B S B, (H L 1o R R B i
BT T5 B — 2P WEAT. O 3R E A ok w  FR A0 ) i & SR HE I A S B S0 A
HH AR IERANTAGTENRRE L AFTELTEFLFO X AW, FEAFRAL LY
RS I EAEET AT EETRERFRERLT FEALARLAE AEZMEAA A FEH
FRASREFRAFTSCIEEHEMA AL THERFXNZ AL L AL FEAFRS THEL HHHL
Bt 7 AR AR A R AE B AE Sa M P AR AR X B AR B, R IR A )
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