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KIARBEEEHRENBENESEES

wou', & R, ARE

(1. FB/KP= RN, B 200090; 2. TUATEHERE WSO, T 315040 )

W OERIE 1998 4F 8 A AMEREYR, HHE T RILORSEESMBRLNEEBNEEEE, FeAEE
P8 - SRR AR R, HREREERENDN o= 11073 en/s M w = 5x1073

W, BB Eh A T4 R A B2 6. 10 pmol/(Lea) F1 30. 51 pumol/(L- a) , BSTR ER7E 7K 5 ¥ 6 -39 42 B8 1) 43 B
27.61 d F15.51 do BEFAELEOTHE AR N 0.74 pmol/L, FLA: FOBEEREL BUN R ISR FT B 0 E Bk IB, B4
WHEERMEN TERTAEE — ., BRENEAEBRFEARERER A INEER, 23k Mg sk
WEEHB/ NS, KT O RABE U AR K B i T EE B 50.16 me/(n- d), JE 4L |
FHf KBER IR B - EE R R 10,03 mg/(m2+d),
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The regeneration and vertical flux of phosphate in the
Yangtze River Estuary and its adjacent area

YANG Hong', LI Gang', JIN Cheng-fa?
(1. College of Marine Science & Technology , Shanghai Fisheries University , Shanghai 200090, China ;
2. Ningbo Marine Environmental Monitoring Center, Ningbo 315040, China )

Abstract: According to the researched data in the East China Sea in Aug. 1998, regenerative quantum and vertical
flux of phosphate in Changjiang estuary and its adjacent area were calculated respectively, and the regenerative rate
was calculated using vertical diffusion-convection model . When the vertical velocity is w; 1 x 10~ 3 em/s and w, 5 X
1073 cm/s, the regenerative rate of phosphate is 6.10 pmol/(L+a) and 30.51 pmol/(L-a) respectively, and the
settled time of phosphate is 27.61 and 5.51 days respectively. The average regenerative quantum of phosphate is
0.74 pmol/L, which is the main phosphate source for the algae and one of the primary supplemental ways in
summer. The regenerative quantum and regenerative rate of phosphate are higher in estuary than in off-shore. The
average vertical flux of phosphate is 50.16 mg/(m*+d) in the typical upwelling area and 10.03 mg/(m?*d) in the
atypical upwelling area.

Key words: Yangize River estuary; phosphate; regeneration; vertical flux
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FIFEYE KR EFF RN ERORE, RN A AR EE N ERRRZ —, X T
EEFUKE, B EE AT EGEY R EE2RAFEN— T EERRER. FiL, HRstiRig
TEF A4 M BR B AR ISR 7= 0 U R A BERE L. SHREE AT AEEMXH
BREL O PR AE AT AT 1B 00, X IT 0 AR S5 B A IE BB A e -4 (BRI 1 RARIE 18 S e
HBHFEAMEEEREWPIRMARRE, &30 A4 T 8 - XREAIHIT 0 ZAR TSR BHR
R BA B OUETHI D AR, JFE R R B E TR ELE B, WIS O R AR I R
ORI 01 A R AR B ST SR R AR U

Wi

1.1 FAE X £121 E1l22 51123 51124 51125 El%ﬁ

AR ABEE R R 1998 EE FKIT M 4B ns2
ISR ERE ., AEEEAILE 30°00" ~ 32°007 . o
R4 1220307 ~ 126°007, TR KB S vk WL 1, 3 A 4
BEHAHAL o N31 Ve
1.2 {}HIJ Iﬁéﬁ{j& A21 Aiz Ai3 AAO4 AﬁS Aiﬁ
1R BRI ATE (HY 003 - 91), AR R B
RBIGIRE , KBRS TR EL PO, - P KEEL
B I8 ARIRRAE , W Rl LI E AR e E
B s,
1.3 WRFE B 1 {4
1.3.1 ﬁﬁﬁﬁﬁm@ﬁ?}.—ﬁ _ X‘J’iﬁ*ﬁﬁ Fig.1 Location of stations

W P O BEER B AR O — AR AR AR T Lo, Lo A0 AT SR A 7 A TH #E K7 2 B AR A AR S i LA
e, B — MR E Y - R R AR A BB R AL MR T A A T LA el T A B RO
FoRFR, M SEMPEFRERTR, ZEN TAEMEE S M ERRE R ERfaEd s, BEELH
AL b TR SRR A S8 R B A R AR E Y RN — R T

ac_ a(aw) 0
ot~ oz

9C_ 5 (ke 1 __aC

ot = oz p “az AtJ (2)

A, K ZREERIT ARG o BEEWREE; ] BRESRETRMOFEGHRR) R, =ENIE, HEHN
52 B—RIEFERBULH R
Xt FARSFIEE BRI EL , BB Eh 4 TR E RS B A5 (BUKFRENT), (o) HHE

B,0=0 584 K= L) fen

2
KO%Z%—%H":O (3)
p=t (4)
ABFRIE SRR, Z B BN IE, Wh R &MHR: Z=00F,C=Cy, Z=Z, 0, C=C,. CHIREZIH

WK, Z,, WKEREBOKERRE . %71 (4) KIfEN

ZK

C=Co+[(Crn-C)+J(Z-2,)] (5)

ezm/K" _1
RN, REREMMREKEXRRIKE, A AEEY B mER, RIEREHEE, X
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K (5)FATIRLR A, AT A BIR B FRME Cor C,, MK O H, B (4), FIRBBBREL M AR E R
Jo '
1.3.2 BiBIMBESNEREEENITE
WRIBEERBEFKZERE, 7 LORB#HREY RN E L AR R R A <.
t=AZ/w (6)
7 I B AR OB BR R 7T i T ok 780
ADIP = Jr (7)
EFXMEEREREREFNEREAREMEZEESBAN A NES BTN E, BEZKE
HARBKEHHRESE,
f=alow (8)
A, o BB ER ITERHBREERE /NS 2.6758 x 10419, ¢ [ ATIFTHE K V4 BB R (8,

2 ZR5iHe

2.1 BEREBABRENET M
2.1.1 EHEFRLBEMNRENXER

B LSO S FHEEY B - SRR NS BEA R KEEE R L ERENMERELM LR, H
FHRILA RSRE KUK TR  IBEAMALEARZR/D, H i PRk ZEE R DB RN R X& 3R A
EEEFATARMERENT IR E AR R R R R R r KF 0.93, WEREH BH M LIRE
MILEEMRREE BRXRAFEEEYT H— X RERKE R, BTEE, A4 1 A01,B01 |
CO1 1 DO1 Y-~k iiR BE (AR BT B 4570 B (] 2) Figk e o2 R & (81 3) . AO1.BO1 .CO1 #1 DO1 ¥, #H3&
R r HRTF 0.95,

BE/C . B /L
, 0,5 10 15 20 25 30 30 28 ¢ 0 20 30 40
T T T T L} 27 L
10 | 26 _x\ %
© WK\ \
~ 20 } ~ 25 } ~~
& # ~~ X
N 30 t B 24, 01 ™~
% —B— A0IT —O— A02S 23 | X BoL X
40 [ —e—BOIT —é— BOIS 29 | A 001
5o | —®— 01T —o— QOIS o1 L Dol \
—&—DOIT —A— DOLS 90 L A
60 -
E 2 A01,B01,C01,D01 WiEE 5 EMEE A &3  A01,B01,C01,D01 35IRIE S EMARIEXR
Fig.2 Vertical distribution of temperature and salinity Fig.3 Linear relation between temperture and salinity
at stations AO1,B01, CO1 and DO1 at stations AO1,B01,CO1 and DO1

2.1.2 BiEEMBEREE

B ()R ) 9 i R JREBIRER R R EM A Bk R M INE LR 1, 2 G, C, 1
C'o\ C' ST BIFR S ERTT BE, A S RN EAIZ AR, S A S EERET RN,

KRl TR o BHN 1073 em/s 4 AT @ = 1 x 1072 em/s 1 w, = 5 x 1072 om/s fEEBEEREL
BOTAER , 3l S Lpmol/ (Lem) 1R o EAHIRA (4 RASE IR A BRI B LR 2.
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®1 BUHRE REBSRERENHTMNEMTEE
Tab.1 Observational and calculated value of phosphate concentration of surface

layer and bottom at all stations (pmol/L)
LA Co ¢y Cn c,
A01 0.73 0.72 0.19 0.21
A2 0.78 0.82 0.17 0.19
A03 0.81 0.82 021 0.21
A 0.71 0.69 0.31 0.36
A0S 0.72 0.73 0.18 0.21
AO6 0.72 0.77 0.16 0.14
BO1 0.72 0.67 0.64 0.65
Co1 0.94 1.00 0.18 0.05
DOt 0.58 0.57 0.15 0.16

F2 Fif K. J ERBEEIEERE
Tab.2 Value of K, J° and J and settled time of phosphate at all stations

. " » J{pmol/(L-d)] t(d)
W w) wy ]

A01 0.0239 0.018 3 0.0i5 8 0.078 9 17.96 3.60
A02 0.050 5 0.017 9 0.0154 0.0772 19.77 3.94
A03 0.0103 0.009 1 0.007 8 0.0392 46.58 9.27
AM4 0.0810 0.018 8 0.0162 0.081 0 20.52 4.10
A0S 0.063 5 0.017 2 0.014 8 0.074 2 19.89 3.97
AG6 0.0140 0.007 3 0.006 3 0.0316 45.33 9.04
BOI 0.060 6 0.0470 0.040 6 0.2029 15.02 3.01
Co1 0.024 0 0.011 8 0.010 2 0.0509 43.95 8.81
DO1 0.002 1 0.026 9 0.0232 0.116 1 19.47 3.89

EHE 0.0367 0.0194 0.016 7 0.083 6 27.61 5.51

B3R 2 AT ANZHE, @, = 1 x 1072 em/s, BEFRER A P FEAE TR 2R J 25 0.016 7 pumol/ (L-d) , #HF6.10
pmol/(Lea) s, = 5% 1072 em/s, BERRER AP FAE TR ] 25 0.083 6 pmol/(L-d) , 4824 F 30.51 pmol/(L
“a), BFEEEMY) Rk B BRI B AE IR (B R BB AR (M BRTE 17.5 R LA T /Ko, B R 3
FAEERIE 0.01 ~0.125 pmol/(L-d) Z [l ASUTEMERENTBEN, HEZF, K00 RAR T IEFEAF
FEIRBRZ , HR /N T 10 mtS) JRERE T X BEER SR O TRAE UM/ . ARIRBERRER 1Y J 1, W R BUE
BB KD T, EEREN o M w, B, K808 B 55 3545 8 i 8] 4 514
27.61 d #15.51 do Xf A SEBEBRER MO T A2 3R] LUK I, BOL SRR £h 1Y) P AR R R, ZE /K o 452
B I A, A 15.02 d(w; = 1x 1073 em/s) B 3.01 d(w, =5 x 1073 em/s), A06 b BEERE: A FE- A 7K
/N, BAF B AT AEE] 45.33 d(w; = 1% 1072 em/s) B 9.04 d(w, =5x 1073 cmv/s) o SAMMEHE LL , BEBR
ERTER R AR AT B A B DA, LB A B IR, IR A T A R 2 T e V8 (R AN R T A /N, X AT
BEFIEHE SMNERERELIZEE X, B H TR AMERE W, KR PRk ERS, B A K
%, BRER AR AU A AR LR BT 1 X, RS K P ER R A A R, B ER SR B A Bk =, LA
Y ARG 7, AR R A BN, TEIRE, BRI sh AN B KA 35% ~ 60% R BE LU
TeALIE AR AR ; h B I sl ARt B AL R ZR K A Y TR YR EE M 5%, BRI
15 60% , TR ERIBEA 6% . TEACKTFH, i sh W HE L B EA S TR Y T B E 5 55% ~
183961,

2.1.3 BEEENEES

BRERELFE F 0 An VLI 4 FOIE] 5. BERRER MUK REVR N BR M B i BB R A SR, REHTF

TFIFEY)HFE, BERRER U FEARAR, B BOL 3570 A0S si4h, BEERERVR BE MK T 0.20 mmol/L, 30 LA, BEER
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BWRETAAKR, XIRFHEVEES A X, REHREWT CEAERARAE , FKEHBREERE
HIEE. L5 31°30' MG B IR L Wi 4y R B LI 5. B 5 AT LU, AR E 125° i, BEBR £k
FELWAB M EMNE, AT EARNEE. EFRIDEREBRREE M Rk, BN IR Y TR B R
BMEIRE, FUINEFEN AR, RETZEENGEE™ 1, BETHEES 5ERZREY
HAVER, FFTEH A Y IR F TG TR PR BB AE S, BT, BEBREE M43 A B 32 FHIR R & 4 i
SMEVIESEREEN HENFMEAER, EEEFEN LR MEHEN 2R LR S 9Esh

SRR,

e /(nmol/L) E123 E124 E125 E126
0 0.2 0.4 0.6 0.8 1
0 X T Tt T 1
oRA e
- O W
®RAR - QAT
2 | ¢§< Tteem,
“g .
@\Z' %
B 4 ¥
.ﬁ
—— A0l —— 202 \
60 4 A03 — % — A04
—X%—A05 ——0-— A06
— B0l ---@--- CO1 ¢
g0 L—&+-=Dol
E4 BEBREHEESA B 5 BiEREh Wi 4 7 B
Fig.4 Vertical distribution of phosphate Fig.5 Section of phosphate distribution on 30°30’

2.2 BiBREMEAERNEEEE

B2 (6) A (7) AT SR ABFE KR I B B (B B ER R M B AR B (3R 3) o IR /KIS BR 2R A F A B LB AT
EHREMNEERER, AEERHDERINEZR TR MES SEBEARRNEEEE—.

KT O R HAR RS, BRI A P EA RN 0.74 umol/L, B2, B TIRIEHEY £ KIEE  BHEE
JEHIBERRER B 15 e AR ) 1) TR IR WOk B ARATR , AR OB IR 8 B VR AL D TE RE R 19 R B0k IR, BB
HEERRENEEINTRR. 55— E, BENYEERR R R HR B A BB, o b HoAth
RETERE, FHEFEEKENTR, BEHRRE, BEENLEMR LR, Fln, EnFEReIE
B, FHEY T IHFE B 68% ~87% BHERE 75 m WA MBERMEA, B 700 m HiL, H 91% ~
95% B SE LA LA . TERTH, 498 87T% MBI EB7E 75 m IR MR EH4, 3 1000 m RE, B4E
B3k 999%1,

K3 SUBMBRNBLEENEEES
Tab.3 Regenerative quantum and vertical flux of phosphate of each stations
flmg/(m?-d)]

¥ C(pmol/L) ADIP(umol/L)

wp wy
A01 0.28 0.88 7.59 37.97
A2 0.30 1.04 8.15 40.73
A03 0.36 0.57 9.72 ' 48.61
AG4 0.33 1.01 8.90 44.49
A0S 0.29 ‘ 0.9 7.88 39.39
A06 0.29 0.53 7.64 38.21
BOL 0.6l 0.56 16.32 81.61
cot 0.45 0.33 12.00 . 59.98
Dot 0.45 0.75 12.09 60.43

XA 0.37 0.74 10.03 50.16
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RIBEA(8), C HEIEBEBREL M TR E , SR W EEBREILE 3. o BLS5x107° cm/s B, B
A X IBBEER L B T EEE M 50.16 mg/ (m*-d) . B & ILIBRE N EEEE N 23.6 mg/(n?
-d), FHLH AR KRR R EE R 38 ~ 189 mg/(m?-d) . AXHENGERE T & EEkSD
RN EEE R, LR EARK SR EEEEEE N, T EERE X8R EAR
KIBHIRE P EEE R, IR o B 1 x 10 3en/s, BEEREL M E W EEBE R 10.03 mg/(m?+d), 7T
MATFE X AE A AR X SRS N T EEEE

3 ZEip

BRRIL A MR A D AEEY R - WIRAERSRTE , ASUHHHE SRR KIT 0 KAR T e85
FRER BT AR T Z N 0.0167 pmol/ (L d) F1 0.0836 pmol/(L-d) , 4124 TF 6.10 pmol/(L-a)# 30.51 pmol/(L+
a)o BRERERTE/KIA R B FHIE BBt E] 27.61 d F15.51 d, BEBREbE BB A8 Lo da , BB BRI LR,
FRAE B RTEI R/K L O AMEE R, 230 i IR S MNEZ I M B

I O AR T R ER L A AR BN 0.74 pmol/L, FRAE RS BR AR 2 K, BERREL M A BT
FEE P T W SN R R

KL RAR MR LA b FH X R b 0 F ¥ EE 84 50.16 mg/(m?+d) , IEMA T KR
W HEEEEN 10.03 mg/(m*d),
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