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Fig.1 Atmospheric and seawater sampling stations in the

Changjiang River Estuary and its adjacent area in autumn

1.2 Mo

1.2.1 COREMME @I Wz P Aok M
W2 KRR SRE S CO By a0 3%y et 45
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(0. 2 pm Nuclepore Teflon filter, ¢ 13 mm) [ #ERE [
HEAF] Ta3000 IR SRS HTAL (& E Ametek 28 7))
HEATIE o RAFEGXCR AR G BHE A hilE T
e . BRI AE T SR CO FRiES A (99. 6 ppby,
K% KAFFAARA R 5D -7 5 S RE . 3%l i 5 7k
TS 19 0 2 AT » 52 B0 25 vy o 0 01 1980 AR X A 7 v
F<4 AV AR BR A 0. 02 nmol « L 1H8
1.2.2 CO A H AR FGA L  CO WHMEDIH
FET 530 ok PR B 45 7R kTS SR, T i A A e S
HER T CO Sfb2EE = sg i, BARBAE L IR by . 2
/K 300 mL BEIGTEGHAS (HiYE4 1026 HCL-Milli-
Q KBk I FH 3kt S et 5 P41 MR K g PR A L B
SR AR RIS FH 2% 2 g K 6 S A A TR Ve, R 2~3
W AR FE T, T 25 AR B A . AR
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Fig.2 Horizontal distribution of atmospheric CO concentrations over

the Changjiang River Estuary and its adjacent area during autumn
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IR BT T (75 0% B B2 &, A A T CDOM Y B i 7~
E CO, PRIIL, B VRS A A 20 3 g7k i CO WRBE 43
M —PEERNR, ARFEEEERLCO w1
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Fig.3 Horizontal distributions of temperature, salinity, Chl-a and CO in the surface

seawater of the Changjiang River Estuary and its adjacent area during autumn
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Fig.4 Vertical profiles of temperature, salinity, Chl-a and CO concentrations at stations C5 and A6-9
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ALY Ik I3 PR G B 77 20 B8 43 s 62 CO
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VI 1172 Al e A B A (] ) 34 22 0 A8 BRI R AIR
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VLR K S M) 7™ B 1) T S 47 B 35 0 R R B, R 2
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B EAS 3], Eh B R F 19 B, ky SEREE Z M) R ELH
Bl 25 3 SN Ko 120 TR ) R B, — 8 LA A 1) A
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19 AT ko BT RAIR T30 2R T 19 (3 38, SCHR R W
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19 B Ky, Fifi 55 B2 T i 10 AR 203, 5 R Y A 4
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Fig.5 Vertical profiles of temperature, salinity, and CO concentrations along transects A4 and A6

F 1 BEFIHA CO BFEER (k) JAERE (vo) REVEREXRWEXRE(R?) FREGEE UK Chla #iE
Table 1 Microbial CO consumption rate constant (ky,) s biological turnover time (Ta)) , regression coefficient between

CO concentration and incubation time (R*), temperature, salinity and Chl-a concentrations at some typical stations

SEAy SEURE /°C Th i
Stfjion K o /1™ ta/h Te/ii:ature S:lliliy Chla/pg + 1™
C2 0.996 7 0.40 2.5 22.32 0.21 1.00
C6 0.975 3 0.21 4.8 22.64 0.16 1.33
A6-2 0.995 0 1.12 0.9 21.32 18.91 1.56
A6-8 0.968 9 0.69 1.4 23.53 32.83 3.86
A8-2 0.993 5 0.74 1.4 22.25 25.85 0.81

A8-8 0.973 9 0.54 1.9 23.22 33.50 5.29
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I I CO WA PITHFEL R B A 5
MR 2 Z k64, Chla BMREE, ARSI E R, 1
AW ST A DY) CE SR R R A pH AE
F 2t CO WA P AE S R s e Hoh i
2R T EA T
24 COMEFRER

FAT T BB g 338 43 vl 0. CO A 3t A A &R ke
TE 0. 54~14. 51 Z [a] , F-B{E A (3. 2543. 02) , WELME
ERTEVE ik CO B EEARR TR H CO &
26 RS R I A T A R DA B VL 1 S R 3
HWORRAH CO . HEZSRIKTEFTMEFMH
LG T, AR 8 AR g R A 45 SR AT . B 2 /AR
R CO 1 R EF BME 43 75124 16. 00,29. 36
A3, 3482 SR R ECE L B S R 2K R
CO WFEEMEH R — B AR AL R BRERERZ
KR CO kR TR EME RZRIZHEKS CO M
WeRE, 5 CO B R A8 1k #a HoAf ], AT 0L 3R J2 i K
H CO v By HL F B R 2R (] B Rk 2 Uk B A%
K CO Wi BE 2318 L — 252, T2 i CO 1Y
AR

oA AL CO R0 i 5 Kk S i fn &
B s an & 6 Fras, CO f - i & 3 Fl b 78
—2.1~31.15 nmol » m~? « h™ ' Z[a], FEH{E Hy (4. 84+
7.54) nmol « m % « h ', Horp g B H BAE C3 3/, C3

i () KR A 2ok 70 R R 3 5K 5.8 moe s PRI 14,51,
It 57 R AN gt B K AH LCO L (3. 27 nmol « L°1)
B, T R S 8 CO R R I B AR
(B s de/MELH BRAE A2-2 3L, A2-2 LAY XU i 4
MARFHN N 6.7 m « s P FI0.54, %3 7 [ CO
(0.18 nmol « L") /v, Hirb iy 2 1 A8 {3
W5 IR )8 AR A S AR T - 7T D XU R /N R 7K e CO
(3 A A R E A B [CO s i CO <030 5 1
BN ZE . 7E Sargasso W L K Beaufort ¥ % 2% (1) 1
ALY RN 6. 54 pmol « m 7« d7 ' FI(6. 206. 43)
pmol « m™* « d7 1PN BB PR L5 L H 6. 67
pmol « m™* « d7' ARG A AT L5 R Ol 12,73
pmol « m % o d S AR YO A 15 2 A B 5 AN TR
TR T HL AT DUB KR A B 45 5K T 2 R
BRFEAELR, FEREEE KT CO M
JERRGE S AT = K O T IR L 0 2R3 1
T A ERERAGIA DTER I T Sl AR AR 21 CO
VRS R T 1 S ARV Sk (AT Z 2 73 000 km®)
1 44E CO BHEBGIT T AR 25 R R O 4Rk
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Distribution, Flux and Biological Consumption of Carbon Monoxide in the
Changjiang River Estuary and Its Adjacent Area

CHEN Jia-Yu', ZHANG Hong-Hai'?, LI Jiang-Ping', YANG Gui-Peng'*
(1. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China; 2. Laboratory for
Marine Ecology and Environmental Science, Pilot National Laboratory for Marine Science and Technology ( Qingdao) ,
Qingdao 266237, China)

Abstract: Distribution, sea-to-air flux and microbial consumption rate of carbon monoxide (CO) were
studied in the Changjiang River Estuary and its adjacent area in October 2019. Atmospheric CO mixing
ratios over the study area in autumn varied from 142.6 to 482.7 ppbv, with an average of (271.6 =%
80. 1) ppbv. The concentrations of CO in surface seawater in the study area ranged from 0. 11 to 3. 27
nmol + L', with an average of (0.71=+0.72) nmol » L.™'. Overall, the concentrations of atmospheric
and seawater CO displayed a decreasing trend from inshore to offshore waters. The maximum value of
CO concentration usually occurred in the surface seawater and decreased with increasing depth. The sur-
face water CO concentration exhibited an obvious time variation, with maximal concentration at noon
and minimal concentration at dawn. This phenomenon indicates that CO could be produced primarily via
photochemistry. In situ incubation experiments of microbial consumption indicated that CO concentra-
tions decreased exponentially with incubation time and the processes conformed to the first order reac-
tion characteristics, The microbial CO consumption rate constants (ky,) in the surface water ranged
from 0. 21 to 1. 12 h™!, with an average of (0.6240.31) h'. In addition, the surface CO concentra-
tions at the most stations were oversaturated relative to the atmospheric concentrations. The saturation
factors ranged from 0. 54 to 14. 51, with an average of (3. 2543. 02). The sea-to-air fluxes of CO in the
study area ranged from —2.1 to 31. 15 nmol « m™? « h™! with an average of (4. 84=+7.54) nmol * m™? « h™ !,
suggesting that the study area was a net source of atmospheric CO.

Key words: carbon monoxide; concentration distribution; sea-to-air flux; microbial consumption;

Changjiang River Estuary and its adjacent area
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