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FERMNEBEEFTHMES pH WL LIS

R, RFAE?, RED

(1 R K2 W1 5 B4, K 300457; 2. RHK 2 WG VERL 2 5 8 R 268, K 300072)

WE:LMEDO)EBFENERFATRINERT, MAEAXESHE o, 2302 BHRAF I
AT E, CARNBMEFRASRERRNEZR R, BA N 2017F 59 AFE G ERE NN
MWRE, RTTZERKREERUCALRINFAFUTET A FHEREE, £REV,5AKE Hib ik
KEBEBRHAT, X KEDOKRE -, HAT8mgL; 6 AFBHREEKE, 5IEKE
DOKREMPH T4 TH; 8 AKEEN AL WEKEAMKR MRS, DOKRETHEZE2~3mg/L,pH T ZE
78 L9 ABEAE E A E &, JKE KK DO K & 51 pH & & A& o x4 8 &, DO #1 vt £ % a (Chla)
DA pHEHBEHFWBAEE, WHAEE BN ERENKEALXERNBETENRH T, FH LW DO K
EfpHEEZ KT FHEEDNLEEARENDHEA > BE P, B8 X HE AT H 7
2017 4 6-8 A & £ K & DA T KR B0 AR 4 AR 2 E O 951~ 1 193 mg/(m>d)[ “F ¥ & 975 mg/(m*d)].
GBARE, KKRPERFEGHERAMBRAURENERELGH, KEUTHAN D 2 BEEANEKE
KEKLEREMBROHEERR,

KEIWF: 7 2 G KA B R AR

FESHES: P714272 XEARERE: A XEHS: 0253-4193(2020)10-0144-11

b IR IR 2N AR AN it e | ot N A (R
KT Ao, BEoE &3, 1 £ 00 B I AE T
T AR, — MR A 2, AR A AT
PEBE S R AL R P A, R BOUK IR & AR k., %
SECRT R Ak B T8 A 32 B 32 X Sk N W B | Ak R Wi
RE LR o BF9E 2 BE, O AR R 1k & A i X
S AT RRIR MO, 30T BT KA iz 32 R,
111 251 PR 2 A B AT 1 3R )2 & DO W B2 Fil i pH KR 5
)2 K AR 22 459, B 3 R KR R S

1 55

%R 4 (DO) &2 2 5 i Ak i . TR W) 77 R
(SOD). A= Wi 1 20 43 S A0 F0 A 1) 5 38 28 0 Wit 25 A
YAk 2 P Y B B0 TR AR R R, (K DO iR 1k
Xof 1 A S IR A AR K B M, T AR A i G 7 R )
JEM A RETE I 2R . EEAEY R, B2 FEOR
ERMEZ, n—E A A M B, BRI AER R
SiTfer,

B 19 tH20 50 4540 1 Y I 2 3T AR EO % L)
%k, EFRE A 500 2450 5 X B A KR DO ¥ BT
2 mg/LY, HAK S & A IX 8 A 1o A (IR ) 5 7 B AN e

5 B #3: 2019-11-29; 1&1T B #A: 2020-05-02.

T Ui R R AL, AR T DR S A I 2 K R v R
B N TR JZ KRRV PP, AT AR TR JZ KR
R B DO Jf 7 A 1 AR B TR A AR

EE£WH: BEE AT &R H (2016YFC1401602); [E 5 [ S8 B 22 5 4 (41876018, 41606098 ); K117 [ 2R Bl 3 4 (19ICZDIC40600).
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V0 R v ] e R Y, AR — A A T R
T, 53 25 0 U0 W O 4% JVK G Aok gl VA Vi e b R A ) T
Ja rE Ay S, — 3 PEAT, — SO RIS R AL . FE
7/ o AW e W N € R 3 R 51 W e
Wit e WILARB AR LR NTE R MR, 5
WRIICAR G, W rE T, 2 SN TS 5, W i vl i gk
TR, T R — AR R R 5 A i 3
A, iR K 2 B AE 155, KA B I 2958 1.5 a4, Jf
HL7E 1 R A 9 AE TR & T8 B0 285 1 R R 2 2,
H 20 tH22 80 4F X LAk i) 16 v 1l S0 1) 52 2= iK 2
DO ¥ i 5 B # H AR TE BUR B 1 K e, 2007
AF 1 1 W7 TEDRS 2 DO ik BE A8 1 BRAIK T 3.5 mg/L iy 7K
1, Z G2 DO YR BEA BT FH2, 2011 AF 3k 7R 552
LI 2 38 i 5 2L DO AR AR IX R AR b B 4, DO fe A%
fE A T A0 7, 298 3.3~3.6 mg/L, fH ) pH
N 7.64~7.68, ZE 2014 4F 8 F, i v X s 00 ) 5]
DO ik A% F 3 mg/L, pHAX T 7.8 {9 X &%, 25 [H] 43 A
R AR SER, or B T 28 55 AN RN B [ Ah
T DX 33800, R 4 T ARURIARS FRL43 531 Ry 756 km? i 7 820
10 m™Y, 2015 4F 9 F 4 W8I0 21 [y 58 ¥ ifg i J2 /K 44
DO M IRAE, 29 2.11 mg/LP, it v 3 i )2 2715 1
IR B 1) 3222 D PR A 4 - (1) B R38R 5 BOUK K 4
JZ, BLAG T2 Kk DO 3 i) #h 72, I H i T e %
J PR3 B0 DO 7K - Hi iz A7 B 5 (2) %8 3% 3k 1 38 i DA B
BRI A T R IR Y R R R, ST

118° 119° 120° 121° 122°E

A A B AEIIC 2 K A SR, B o3 i D AR T2
KRR DOP, T A LR R R S B
FKAR Y CO,, PRI 1 A AR AR X AR IR AL X, F: 3
BT 2592 0 SIS K AR v i) SO R R O E AR
T 158,

i T 28 5 55 AN AH LT 200 SR DO Y R I
T R T Ay OO, HAEAE K S (4 55 5 5, TR AR
TN, T 25 2 19 AN 9 DO RAE X B, %31 17 1 i+
lia] A 2 BT A VR H LA 15 10400 e [ T, T
2017 4 5-8 A4 A 1 YJT R W A 2, 3l 3k %12 W i
IR ERJE . Chla, DO Fl pH (1 3L 37 W, BF 58 1 1%
AR ENEES RREIR,

X AR AR R I 5T R W, R 1 i 2 K 1A DO
We R S AR T R R B, S TR 3R R L R ER
JE . TRLBERS BE L A ML o g2, it e] L H
I B 5% A X 8 9 A1 R0 B 2 43 A R i [
RUGA TEONAMB T, (B2 T8I R
TG BEHLER A BT AN UE TR, 2R3 P9 143 228 il R T 5
W HL D, Rk A A i AN B A, T T RS2 DO Y
AR TR, FF AR DO THAE L, X T & 2 51K
SRR AL 1 & J8 AT 8 B LT HLAT FE 2 3

2 FESAabE

2017 AFFLO S 2 73 AT A&l 1o BR 5-8 A& A 11Kk
AL Z B, A3 15 2 5 AR 2k 4 e w it L o

119.5° 120.0° 120.5° 121.0°E

X

LT W5 U TR T A ¥ oz 8 () 00 BT TR LA 3 434347 (b)
Fig. 1 The location of the study section in the Bohai Sea (a), the location distribution of the stations in the section (b)
00 1 3k o B i R AR Y AT-AG 3 (R @RI S 5-8 A R4, Forh 5 F i FALRR I A AL A2, AS Fil AG 3K 4 Ao (i 45
B58 il B59 uifi (il € T A it ) A7 [ 5% ) 98 i 2 W0 o g L S ok o O 403 5 30T A BT 5 8 437 ) A 0t 3793 A 5 B4 ol (4t 8 = FJE ) J2: 2018 4F 8
T ADHEAT YR O L SRR KR (AL m)

The blue arrow is circulation model in the Bohai Sea in summer **);

; stations A1—A6 (black dots) are distributed from May to August, among which there are

only four stations (A1, A2, AS and A6) in May due to instrument problems; Station BS8 and Station BS9 (blue pentacles) are close to this research stations dur-

ing the Yellow Sea and Bohai Sea Shared Voyage of NSFC in September; Station B4 (green triangle) is the station where the diffusion coefficient was meas-

ured in early August 2018; the contour line represents the depth of water (unit: m)
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AR ARAT 9 F A 5 3 AW 5 X 38k 1) B58 1 BS9 B4~
i 6 1) DO LA K AH SG K SCEZ B, BRI AN 35 7 AN
FEBETH I T L, A3 P A A FsE T3k 467 $4 4b
A o BB . W B FE 2018 4F 8 H I A1) #£
B4 i 9B R BT TR . 58 T 4 Mtk Bk
fFEWZE 1.

#1 HUREKES

Table 1 The specific information of the voyage

uifi gl K B/m SR H Y

. . 5H26H,6/129H,7J122H,
Al 39.758°N,119.428°E 7 85221

. . 5H26H,6427H,7H22H,
A2 39.688°N,119.634°E 16 8H22H

A3 39.618°N, 119.840°E 20 6H27H,7H22H,8H22H

A4 39.548°N, 120.046°E 26 6H29H,7H22H,8H22H

5H24H,6H27H,7H22H,
8H22H

5H24H,627H,7H22H,
8H22H

A5 39.478°N, 120.252°E 27

A6 39.408°N, 120.458°E 23

T KA 5-8 H ALE il A KA

Wk 2 2805 T AL (RBR maestro) 35 &3k
7 3 ) RO, AR R L SR MR R B
DO ¥ B M pHo X6 5 4 SO0 147 o i 4 1, 2 Bk ek
T T A FE A T UL Bl , SRS F R T 2 AR I
ER 1 m IR 2P, & 5 AR U6 IR 50 ) T i A5
DO & & F1 pH & =UALI & /Y pH XF 4b 38 J5 A9 RBR 5
DG BEAT RS HE o pH TR HE Mo B0 4716 /K U B L TR B
T pH 115533 72 W, Song 4554, DO ¥ Ji A5 1t 22 /N F
2%, pH H§ 1 7 (0.005+0.008) pH B3, {1 28 %k 4l 5 52
I 3 BOHE AR G R B0 R 0.92 F110.87. A S R
FHAIRBE . #h B . Chl a 00 AL A5 D 5 5448, DO ¥
T pH A 284 B o S A AR R S BT A5 1 8

%5 B BRI R N TR B (BT
TP T N =107, B0k s72), 37 S8R0 7
AR R,

, —8d
N = ng—’z’, ¢))

A, g ST, p ok U 2, S 1 B R
JE 2 AR

— A, MRS RS I /N T 2 mg/L
14 7K A, A AR BF 53 v SR Y 2 SR e A e E R
RS IF 55 6 IR 4RI SO, BV S SRR /N T
3mg/L. 20114 8 H 2017 4 9 H Ay WL I K 8
R, AR R PR A B G, 3R T KR B
W55 A DLW o3 i 5 BUR R CO, 2 360, BT 515 7K

P pH. I (0.
3 #ZREihe

3.1 BE.EE Chla BEL4RLE

AR BoR (K 2), FAR (S HKR)E R IKE
(AL A2 35 IR R LK — 20, B 7 KR (AS 5
A6 ) I ILESREE, BAKIRIREERIR T 19°C. HZE(6-
8 H )7k AA b BB W FLAS O I 4y 2 4544, 7 A
T AE LI AT — % B B[] R XU ) 2 BOR A R IR
JEIN, 6-8 % | K ZWHE B 5~7C, BZFE
(9 ), AR 07 B A KR IR A 3857, 1R BR )2 T
&, R R — B0, BRI ) 254 KOH A A 5 iR
JEARTR], N2 BBk Z2 3R IS 3h FBE B A — 2k, 3h 2 Y
930.56~32.35, B R IR T HFERE, TEZH
THEFEWE S TEEE3).

HRE AR il R B 2 1] 3 A LA S RS A8 Ak 43 A
AR, BB X R LRI 22 AR K, Tk B AR A
/N, L B R TR 5 0 R R TR R AR — 3L,
PRI I 2 5L 0 A0 Vg DX Sl B RS R A R R . %
JEBRZTE 5 A P13, 6-8 A s HEa e, 9 HiH K, iF
28 2 15 SN e B 2K bE p i B2 L4 .

Ry . R A6, AT X T 58 X K 4 () Chl a
HEAT T (1 4). IR ZE(S A ITIR, RE 7 b iz
IR FZKIEFRE Chlad B, 7H, i TIREA
SRR, R IZE IR 2R )2, ik T RIZ
WA= 77, IR ZAT KIE R Chl a W mE X, i
Ak S ug/L DL . BkZE(9 H ) KAEH Chla Wk EHY
THEE 1 pg/L.

3.2 DO 71 pH HWE =TT

X} DO [ LI 25 58 B (K 5), HZE(S HK) iR
FEIK AR DO W B BAIK, B R /K AR DO W B B ey, R
KPR R DOWE —3 ., EF(6-8H), £2
DO & IH &b F 101 FLAR 2, 17 i )2 DO MR B 3% i T B,
M6 H ) 7~8 mg/L T k2 8 H M 2~3 mg/L, HAflk
DO ¥ 4 ik £ 2.3 mg/L, 11 1 Ky 28.5%, ik FIKE AR
W BZE(9 ), AR PO AL E B KRR A 3857,
JIEZ DO M B EFHBI S RZE B ALK

Xf T DO F i FE (4 2 ] 43 A B XF B A3 AT & B, 4
TR R B BE 43 J2 B, K AR T DO A B3 )22, K2
DO ¥k BEJF iR F [, MoK iR iR B 2y B R S, IR 2
DO W& Tt o Bk, TR ERZ A9 BLRLAG T 3% | K2
DO 1 3¢ # , /& DO ¥k B [ AL 19 25 il 45 14 o TR B,
DO W & BRI 5 i 0 )2 — R e TR 2R, itk
B INE I EIR RS T IR
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119.5° 119.8° 120.1° 120.4°E 119.5° 119.8° 120.1° 120.4°E
T T = T T

30
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HE/m
o
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K2 5H(a). 6 A(b). 7H(c) 8 H(d). 9 H (e) il Wi 431
Fig. 2 Distribution diagram of temperature cross section from May to September
A, 92 2R MR TS 0 07 0 A 3R BT A 30 1 B R LT R (VP>107/87)

The solid gray line is the upper and lower boundary position of the density jump obtained according to the calculated buoyancy frequency (N>10"/s%)

119.5° 119.8° 120.1° 120.4° E 119.5° 119.8° 120.1° 120.4° E
. : r— : 34.0
& '@
£22 335
33.0
{325
{320 2
Hi
{315
Al A2 A3 A4 A5 A6
sk e
L
- 10 e & 31.0
ISy 3 ;;,
Fao} : 30.5
251
€
A A A A A
Al A2 A3 A4 A5 A6 30.0

AL
3 s A 6. 7H) 8. 9 ()W /31
Fig. 3 Distribution diagram of salinity cross section from May to September

R A S 2R ST R SRR BT B 9 BRZ B R AL E (V>10757)

The solid gray line is the upper and lower boundary position of the density jump obtained according to the calculated buoyancy frequency (N2>1073/s2)
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119.5° 119.8° 120.1° 120.4°E 119.5° 119.8° 120.1° 1204°E
T T xS =

Chl a ¥ JE/ng L

s Al A2 A3 A4 AS A6
I LA
10}
£
mIst
Eaol
25
€
A A A A A
AS A6

Al A2 A3 A4
LA

B4 5H(a). 6 H(b).7H(c) 8 H(d). 9 H (e)Chl a ¥ Wik 51
Fig. 4 Distribution diagram of chlorophyll a concentration cross section from May to September

A0, S 28 R M 5 B 07 0 R AR SR B BRR 1R B0 (V>10757)
The solid gray line is the upper and lower boundary position of the density jump obtained according to the calculated buoyancy frequency (N2>1073/s2)

119.5° 119.8° 120.1° 120.4° E 119.5° 119.8° 120.1° 120.4° E
= . . . 12
s[5 ¥4
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9
s| W
10 1% 2
£ E
= 15 S 17 =
& , 2
20 1 &
g e
25 16 F
c 6 =&
S
S5k | 5
! !
£ | 4
15} e &
ool e
3
25t
€
A A A A A
Al A2 A3 A4 A5 A6 2

AL
s 5Ha) 6H (). 7H() 8 A, 9 H (e)DO ¥ B Wi 43 #i
Fig. 5 Distribution diagram of dissolved oxygen concentration cross section from May to September

R AR, S 2 S AR O TR D SR B A B R B IR JZ R AL (V>10787)
The solid gray line is the upper and lower boundary position of the density jump obtained according to the calculated buoyancy frequency (N>>10/s%)
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MR HE Chl a (Y 3 1) 3 A5 W] R0, 28 52 B SR AE 6
8 H Hh B A Y R A K SO, TR AR ) SE T
TR 5 A 48 57 il 23 T FE IS 2 K AR h K8 (1) DO, 7E
DO % 4 #E 1Y [A) 1) 23 B ik i K 4 /9 CO,, 3 BUK 1K
pH PG, BRIV B2 Ak o AR 98 pH A9 2 1) 43 A AT 01,
6 H BRJZ DL ZKAK pH 46 T F%, 8 H ik B R ARMH, 24
7.8, I B AR E (14 6).
33 RMESKE (AOU)

STk U 3 N R O 58 AR R R X DO 1Y 52
W), A% SCaE— 20 A 1 R MAE S i (AOU) A2 1k .

119.5° 119.8° 120.1° 120.4°E
5 [ % 3’ T T ‘y
P =
10}
g
=15

W /m

B DA

119.5°

AOU — MW I\ g 5 ¥ S 38 ¥ . 17 A 0 06 6 A T LA
LA HLBTA E 53 AR OC 0, K2 AOU THE 45 R — i
SR G, B K /h— R R L AT AR VR iR A e
YE 7 4806 DO 521, K2 AOU f A2 £k Il W sz i
HHLY ) o AR ARG L7, 24 AOU<0 i}, R g K
H) DO Ab T i i AR AS, I Z 2R DO Ab T4 77 it

AOU K3 [1] 534 5 DO ) 2 [ 43 A3 W G AR 2, T]
i 5 Chl a B9 2 [ 43 A AL (B 7). FZ2(5 ) AOU
¥I/NTF 0, Ui B B AN K AR DO Fe AR | Ak T a4 Rk

119.8° 120.1° 1204°E

A6
LA

K6 6J(a). 7J1(b). 8 (c). 9J(d)pH Wi s34

Fig. 6 Distribution diagram of pH cross section from June to September
A, 92 2R SR AR TS 97 0 A 3R BT A 30 1 6 B B2 1T R (VP>107/87)
The solid gray line is the upper and lower boundary position of the density jump obtained according to the calculated buoyancy frequency N>107/5%)

119.5° 119.8° 120.1° 1204°E

£ DA
K7 6 (a). 71 (b). 8 H(c). 91 (d)AOU Wiifi /3 fii
Fig. 7 Distribution diagram of AOU cross section from June to September

R A SR AR T3 0 I HROR BT B 09 BRZ R LR (V>10757)

The solid gray line is the upper and lower boundary position of the density jump obtained according to the calculated buoyancy frequency (N>>10/s%)

119.5°

119.8° 120.1° 1204°E

AOU/mg-L™!
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B, HZE(6-8 H)F)Z AOU ¥y M fifl, it H F %
JZ DO #4b TH AR, K JE AOU MiE{H, H AOU
M6 A1 mg/L Bhn%E 8 A 3mg/L, M 6 HIF
LR IR)Z DO fH 4L F A AR, 2 8 J, JKJZ DO At
FIVRE B e Ry ™ 5
34 ®Wm DO # pH BHRHEXEEZSH

H4E AOU LA K Chl a # 3 [7] 434 il 51, BRIZ DL I
FKARH DO e B AN SZ I BE 52 R, 3 52 31 I A )
A VER M . 2017 45 6-8 H BKJZ LA | & DO ¥k
JE A Chl a ¥ 2 TEAHOC, MHOC R Eh 0.53(p<0.01),
Xt 67 A UL K 7-8 H 435l i#E 4T DO ¥ B Al Chl a ¥k
Ak it (ADO, AChl a3 #, SCh ARtk 34 f5 1 7 8K
Pl 1A B BT AR ) B9 AE O 43 B, & B ADO il
AChl a 5 I 2 1E #H ¢, #H ¢ R 05 510 0.93, 0.83
(p<0.01), 6-7 J1 ADO HIAChI a 4 4 ¢ 1 & T 7-8
H ADO F1 AChl a BAH G, iX Al e 2 i T 6-7 H %
Y EER - A 2, ST 67 s Hxt
)2 DO W RZ w5 7-8 H Y 5% M A1 % /s (& 8a &
&l 8c)o & By AH C RBCERWIBR)ZE LA E PR FAE PO
GERF SRR T RIZKE T DO,

AN, HZEFRIZ S Chla WREEXIAAEXN % DOC

X5, H 23 )2 K1k DOC f% & {4 7T 35 300 pmol/L LA
b CR B, R & REAR), TEB 7 A Y e A %
fifp AT LT SR VR v I A DL R B R R, R 2
fiK 4 X 38K 44 DOC ¥k B K 2924 150~ 200 pmol/L
Z I CR B, R REREHE), X TIE)ZE DOC 5 DO 1y
M R, ZH B AR R, HXEREN
—0.63(p<0.01), 15 W UKL 4 7E W5 fif #E 480 72 o, 3 43
WORL ) e He AN S8 A B i, S A s i A WL o W),
Song % [ BIF5E 25 R iE R W, DO JH #6382 5 DIC 4=
FETCRIY HUAE M 1.42, 5 Redfield HAE AT, #E— 415
W 2 KA G B VR TR A= 7 JURE A BIL ) 6 fide A i
SIRIRZARMBINE . BN EERE ., GZHTR
B, VR RE D) B8 TR P AR R R A ALY, DR 2K 2
IR, A BN TR 2 KR FE 4

F)2 | BRIZ LR Z# DO #e B F1 pH Y AH 56 1
I3 R (K 8d I 8f), 6-8 H A IKIA DO #e i 1 pH
HB S B EAHSE, JUHIR R EAHE R EGAF] 0.92(p<0.01),
[F R, 6-7 H A1 7-8 H AR B 7K 4 DO e F1 pH 119
Ak A S B R A G, T R AR R E Y
DO ¥k 3 Fl pH AH G R E 438 8] 0.8 LL L, JiIEJ2 DO ¥
FE A pH AH 3¢ & 853 5 ok 0.57 Fi 0.77( p<0.01) .

0.5

DO # )J¥/mg-L"!

ADO/mg-L™!

4 6 8 10 -6 -4 2
Chl a #&)&/ug-L"!

AChl a/pg L™

0 2 4 6

280}

DO ¥ JE/mg-L™!

8 BRKJZLL I DO A1 Chla BYAH ML BT (a—c); F)Z . BRIZFEJZ DO #1 pH B AH 5 M43 Hr (d—f)

Fig. 8 Correlation analysis of DO and Chl a above pycnocline (a—c); correlation analysis of DO and pH in surface layer, pycnocline and

ADO/mg-L™!

ADO/mg-L™!

bottom layer (d—f)
a.6 .7 A8 H M DO FIE Chla Al M43 H7; b—c. 6=7 A F1 7-8 A DO 1 Chl a 28 fb 1 B AH M43 875 d. 6 H . 7 AR 8 A 34 DO FlLE pH 56
PES3 75 e—f. 67 F H1 7-8 1 DO Fl pH 78 Ak & 194 e 1k 2 A

a. The correlation analysis of total DO and total Chl « in June, July and August; b—c. the correlation analysis of changes in DO and Chl a in June to July and Ju-

ly to August; d. the correlation analysis of total DO and total pH in June, July and August; e—f. the correlation analysis of DO and pH change in June to July and

July to August
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I, B 7% 25 4ME pH 5 DO W & H A M [ Y 481k
#H, WIS pH 5 AOU, Chl a 3 [1] 43 4 B % He AT 1,
pH I AR DX R4 5 45 ™ 1 XS A7 — 3, W] A pH AIK
{EL XX IO 119 3R J2 K AR T AEZE 5 1= 1) Chl a VR o DF5E
KB, 58 A AL T R i R DG 19 JEC )2 K A I I AR
(>60% ) /21 FAR E AR fb i) R Z R o9, JIRZ K ik
1 pH 5 DIC. DOC ¥ #H X4 43 #r R W1, pH 5 DIC,
DOC ¥ 5 i #H 3¢ 3¢ &, M ¢ & 8 4 il o -0.76 T
—0.67(p<0.01). Z L Jrik, %2 KA WL Ak 5 fif
SEOKARIR A AR 22, DT 8 2 7K A4 A= 1R Ak
F)2 | BRIZ LU JEJZ B DO A1 pH A A & 23 #r R
(&l 8d 2 &1 8f), 6-8 J] #A4~7K 1A DO il pH #B & i &
1E AH 5, 6 HJ2 R )2 A OC R B0k 2 0.92( p<0.01) .
[ B, 6-7 H A 7-8 A AR EE KK DO Fl pH #9742 4k
A IR A A A OGP, 0 R A %5 B BR )2 1 DO Al
pH HH 56 R 35 %] 0.8 LU L, K2 DO Ml pH #H 3¢ &
B A 0.57 F110.77(p<0.01), Rk, B Z% 815 4h
5 pH 5 DO B A HF 128 fkika . #4E pH 5 AOU.
Chl a T [5] 53 A3 B9 %F Hb AT 241, pH AR B XOR 48, 5 461 ™ B
B IX I AV B — B, [ pH AR AL X X6 I 114 38 2 7K Ak v
FEFERR =5 1 Chla Ve BE . BE9R A B, 50 6 A DL B
fiff R G 14 RS 2 7K AR I I A FH (>60% ) J2 36 W A1 480 Rl iR
ey EEH R, JKJZKIEH pH 5 DIC. DOC fy#
K4 B, pH 5 DIC. DOC ¥ ikl XK R, M
X BB 9 —0.76 F1—0.67(p<0.01). % b Bk, JiE
JEIKARA WL A Ao il BOUK R TR AL SRS 2, AT
AR IR )2 K AR R AR R A
35 EEEXR

MR A bR T 1, P U A P AE T A K R A L
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Characteristics of dissolved oxygen and pH variations in
summer off the Qinhuangdao

Zhao Zihan', Song Guisheng?, Zhao Liang'

(1. College of Marine and Environmental Sciences, Tianjin University of Science and Technology, Tianjin 300457, China; 2. School of Mar-
ine Science and Technology, Tianjin University, Tianjin 300072, China)

Abstract: Dissolved oxygen is an indispensable element for the survival of marine organisms. With the increase of
human activities, the situation of hypoxia in the global coastal waters has become exacerbated, which is considered
as an important factor threatening the health of the marine ecosystem. The vertical distributions of water temperat-
ure, salinity and density were investigated in the offshore area of Qinhuangdao from May to September in 2017. Ad-
ditionally, the average monthly oxygen consumption rate was evaluated, and hence the mechanism of hypoxia and
acidification was discussed. The results showed that the water column in the studied area was vertically homogen-
ous in May, and no obvious difference for dissolved oxygen (DO) between the surface and bottom layers, with the
value larger than 8 mg/L. From June to August, the pycnocline presented in the mid of the water column. In this
period, DO and pH in bottom water gradually decreased, and reached 2—3 mg/L for DO and less than 7.8 for pH in
the end of August, suggesting significant hypoxia and acidification in this area. However, DO and pH in bottom wa-
ter sharply increased in September, after the pycnocline disappeared. The result indicated that hypoxia and acidifica-
tion of Qinhuangdao offshore waters are seasonal. DO was significantly correlated with chlorophyll a and pH, indic-
ating that the hypoxic and acidified processes in the offshore area of Qinhuangdao were local. The evaluated oxy-
gen consumption rate, based on the box model, in bottom water and sediment ranged from 951 mg/(m*-d) to
1 193 mg/(m*-d) (mean: 975 mg/(m*-d)) from June to August in 2017. Comprehensive analysis showed that water
stratification was the prerequisite for the occurrence of hypoxia and acidification in Qinhuangdao offshore waters,
and DO consumption caused by organic matter decomposition was an important reason of hypoxia and acidifica-

tion in bottom water.

Key words: the sea off Qinghuangdao; hypoxia; acidification; oxygen consumption rate
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