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BEABMEEENMTHE
Hgts HEE

(FEBEREREEFRE T4 510301)

RE  RIEHEE 19841994 FRMW IR, RARIEE, HEBBEEHB=ATHNE
ERE AECEESEREANEREY. £RRY, SRR ENSRAEERR 2804 x 10°
mol / s, K EMSMEMAMER S SBMAREN 492%: EV S ERABRKHER S BBA
HEK 303% FRMANEER S SRAEEN 3.0%: MHEBANER L5 2HAEERN 0.4%:;
BARESATREERANEESHEEHAEEN 17.0%.

XN wHE BRE EE MHEER

EMSES  P7342

BKPNBERESKEEMFENAL, BRKEEYB TEENLESEMEENE
BERZ—, HEBKINEBRZRIEHETE. Y6 AT, ZAE9 R, HHL
AR ACTIEAE. A ORI 1984—1994 F R kL, R AMRER, HHHEREER
REESANER, IR EAENEYEEANERERE, NTIEREZTEBBEN TETL
W, A—HFFRAZEBHEYREEBEIRRR, REBHELESR AN LWL
TEAE.
1 MRFAE
REREHEREMGHEE. BETSBRENET (EEES,1992), HF 1R 50m B
B EARESSRE T LR 1 950mE, BIEE B 50—2 000mA )2 8 F I E 2 000mE, K
B H 2 000—4 000mM MG . RIBEIE 1984—1994 ERIMM PR BB EERB THE
ERARRE, HERREESATHES, N\MTELARENERHA,
2 HEER
21 BREAEEEREREE
HTEKPEIORT R, EBHERE, =4 - LA _a4em. TNELED
MENBERREL, HIEF N OICNP = 276:106:16:1. Bk, ARIEE K5 T 40 R i Bk
SHHNEE. EUREEMETHENEAER (umol / 5).
MFI O=(P-P)x138x10° 1)
MT I O,=(P,—P,—P)x138x10° 2
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fF¥ I Oy=(P,—P)x138x10° 3)
K, PHARETEEBAKMTEAAEE LR INESBEE: P, P, PARRERTL
IL 110 o B3 T A4 R T % 78 AR DR A BB & PORAE T T BB S B A VTR HE R,
RIEH 1 1984—1990 F B WL W B8R (Han er al, 1993),3+E 4 P, P, P,, P,, P,fH5 5K
616.6 X 10°mmol/ s, 584.8 X 10*mmol/ 5,7.2 X 10*mmol/ 5,3.2 X 10*mmol/ s 1 10.2 x 10*
mmol / s. REENMETHER, ERBENHEER, KHHELERIITE L.
R1 EEENERERTYEE

Tab.l Consumption flux and consumption rate of oxygen in the South China Sea

MmF B (m) EH (m’) JH#EE R (umol/s) WHEAE [umol/(dm’ * )]
I 50 3.5x10" 4.4x10" 2.5%107
i 1950 C 22x10? 78.3x10" 1.8x107
m 2 000 0.84x10" 0.55x10" 0.033x10”

LhRER S, MR —REEEEMA LY. DEHBEER, ARRETHTFHT
BPROL. R, AT B ZE A T M BORLSHOR T R THAE. X T IR T IL 35
SERMEAK, HMAHEF NMEHNRK, XEFNERKEYEAARTRHARBEZHK.

HERBME, HEZEK BREHEEZEYHEEZREGAETL. RERS
FHBRY A (Wyrtki, 1961; 552 %, 1983),, A 1990 & ER B BB ER R L
3% 3 B AR5 B e W FE k(B A, 1995), SRIBIEME ALK 1 000—4 000m&ALE K TH
Fe &, Hd 2 000—4 000mAy FHEHEHEE N 0.33 X 10"°ml / (L * s), Bl 0.03 X 107pmol /
(dm’ = 5). 1992 4 3 A, @B RILIEBEKH#THR, ALBEEREN S 6 RBEREH
EHEAAHEBEBALBEBEKERENW FHBEFEEN 03X 10 m/(L - s), B
0.027 X 107umol / (dm’ * s) (MRULBEZ, 1996). XELERE L HBBEMXRITEREHN
AT NI BRENTFHHERMEETRIE.

HRASEEBRY BAERTRE 1000—4 000mM B R A FHHFER, B4 50—
800m Z 8] ) P iR E W P W AR B T

R, Z,— 2AZ (AR,/ 2)

R, = 800—50 @)

K, REAT UM TFHEMEER ZEAT INEE; AZRHESHERER; AREMS

FIRAMEANBERNEE. BT IRRSEN T HHEERERN 50m B EaKFHHFEE.

BEXEEITHELER Riley, 1974),800m /K B AL K E K HFER L 2 000m/K B R IH#E

AL 2015, XHE, A48 800m AL E A T HIMFEE N 1.25 X 107pumol / (dm’ + s). H (4)X

AI3R48 R, 4 4.06 X 107 pmol / (dm’ » s). ZEF T 150—800m K FEFTHFAM A H BN T
NQCE Ak N:pig R

R, (800—50)
B33 A S F 1A BORLY) 5 86.7% TE800mZE N E £ 4. B W#HARF I HNBR YRS
BABBRYK 95% (Han et al, 1993). XBER .54 B BUR Y R 82% 2 7E 50—800m
RITEE A2 R

= 86.7%
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22 ERNNER
220 BTINBREEE MNBETFLENRETEIES.

O W+ OW,+ O W, + 0 =0,W,+0,+ 0, (%)
R P, O R TR FEAN FEIRE, HRAFZTHKETE, FEFE KRB MBOP
K18, HAHR 0.41mol / m’ s W AT i A MHI KB, 4155 2.6 x 10°m’ / s (5 5% 1 %,
1992); O, N FET P AR F W E, BES 0 MF; W RFEKE, 45205 x 10°'m’/ s
(Wyrtki, 1961);0, % F N &K P&, BEN 0.19mol / m’; W, BT KK EF#A
BT INKRE, BU{E R311.5X 10'm’ / s (FHSE S, 1992); O R T I H A ERRBR
MER, B EFHFART IWBERITE, HE K 851 X 10°'mol / s;0, ZF T 1 FAK T3
&8, BUE N 0.42mol / m’; W R A F 1 KW, BUENR 317.9 X 10'm’ / s (§F 52
%,1992); O RBAAHBHRIAKXRKFHNAER: 0 RFRIKFEHNER, 45 OHN
80% (i & 7%, 1974), B0 7 68.1 X 10*mol / s. B (5)ITH 0,18 — 47.8 X 10°mol / s, TA{H
FTRBESFEHAERMN TR NHRKREE. AEENER3S X 10" m"THER O,
H 4.3mol / (m® * a), OMEKR TR KAMFKWEBRZM, HHBHERRIFHWERL—F
iC,
222 HTFUMBRECER XHETFLAKNRETIHEIEXSA.

0,,+O0,W,+0,=0,W,+0,W,, (6)

Her, 0 AT DY PR SER. & T IE 5T ILI08 L, BUEBUD. 8
AR ORBTFIRBRANTHNEER O REEKTANTFHTR, BEHN
0.21mol / m’s W, BEZK EFHARF NKKKWE, 67 x 10°'m’ / s (M %, 1983);
0, RSN ERATER KK FHEEE: W, BINEKRABRENRE. RiE6)XNTHE
8 0, W, FH 1234 X 10'mol / s. ZICASMFEMABEBHANSER.

B 5N R KA S, EERE S B gk #AT R, AKX RSB T, AT E
PR, BIE1992F 3 AEENEERLERKWHE, £E L FR DL 50—
1 500m FEEBKBBRENTHEEN 03Imol / m*’. HIMNFRARBERT IHEARNGE
BB FHEKAEAEERTF INNERE W,

We= Wou+ AW,y
OOMWOM— VVOMOOS
- OOS
Heb, Aw, ASNEB KIS EBAT G, XAETF DRBIMNERKE; O N5 K
ZELERORARSHF IMEKNEREASE, BUER 031mol / m'. HKHER W,
X 398.1 X 10°m’ / s.

ELEREEEESMEREORSZ AR EKR, K2 380km, HRIFEEHREE
BT B RS 0T M W KB ARl 22 R, 1984), AT K i iKUK B R 50—
2 000m¥%, BrE E AN 45.6 X 10'm’, XHE, B ILKPEHEAREE T I K SRR
B, RGBT KK 42 E iR 50—2 000mIR &) W7 RA B8 F 1 K8 PR
4 0.87cm /s.

223 MTFINWAREER ENEBVFEITETRILN.:

+ Wou
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ODW/;) + 0 OODVI/OD (7)
ﬁWx&%ﬁ%m*ﬁ%¥ﬂ%%ﬁ§¢hﬂ%mﬁ%#ﬁAﬁﬁ%Emﬁ%ﬁﬁﬂa
(7) RIHE T8 14.6 X 10*mol / s.
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Fig.1 A model for dissolved oxygen fluxes (X 10*mol / s) in the South China Sea

3 ZR5iTie

W AL T LR, A R R & S A 42.2%; R K £ A
AR &5 2 AR 29.4%; T KRB A R R 58 MAN 47%. BFFREE
Fh i 9 7K B UL AR L AR L B LA 6 A 1R R B M IR I IR RE AN, A LT
EREAH MASHEELERANEE—ERTES FEBKOEAE, X—3%45
EHOMMEE KRR ETEFEE. AASESERE TRAEN, AEBSAELAR
B S B, 9K OB 1O 2 AN AL B S AR DA KR 2R 0 T B0 R R BT R A A, B2 e AR Y K
FHIRFIBE, B A A B B B R A (B T M 7E AT, B T X S Ak 4 R R e £
B, RE NS ERRASESSAT LN EGASE, 4 58EEY EERRAR
B 23.7%. F IR HEEEBEN 56.9% BREINYT LR, 43.1% WE BT K L
FEHTHABE LR, BF I PEIYE T AR R R 558 5 6 3.8%, 4k 8 50
ARHEEBKHLEAEART IS,

th RRIR RSN K AR, X BRI BN R 57%, R MF AR L
B, WARREABUNE. EESHERMSERY 4.5 X 10'mol / s, 7 F R H 4
WARE. HFEBSAKETRSERREASINEE, BT LR EERE LR



1 # AEBE . EEFREERNTSTR 65

BEMAKSELEEYH—NMLA. BEENSRAEERN 280.4 X 10°'mol / s, K@it sk
HFHANERSSRAEEN 492%: LY XESIEARBNEAR S SBAEREMN 30.3%:;
ERWANERSSRMALEN 3.0%: MREANERESSAAGREN 0.4%; B BX
AEMBEAANERSBEBEIAAZEDY 17.0%.
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A STUDY ON THE DISSOLVED OXYGEN FLUX IN THE
SOUTH CHINA SEA

LIN Hong-ying, HAN Wu-ying
(South China Sea Institute of Oceanology, The Chinese Academy of Sciences, Guangzhou, 510301)

Abstract The material flux in the ocean is one of the important factors to determine the structure
and function of the marine ecosystem. The content of dissolved oxygen in sea water is influenced by
the organisms, currents, temperature and oxidation; hence, it is of great significance to quantitatively
study the dissolved oxygen flux in sea water, for identifying more related material cycles.

According to the depth, the South China Sea can be divided into three boxes by a pycnocline
and a sill. The upper homogeneous layer with 0—50m depth is taken as Box I, the 50m depth is
characterised by the pycnocline. Box II lies between 50m and 2 000m. Below 2000m is the deep
basin water referred to as Box IIl. Based on the box model, and using the deta of the amounts of
particulate phosphorus in Box I, Box II and Box III, the consumption fluxes of dissolved oxygen
have been calculated to be 4.4 X 10°°umol / s in Box I 78.3 X 10°umol / s in Box II, and 0.55 X
10"°umol / s in Box IIl. Meanwhile, the average rate of oxygen consumption and has been estimated
to be 2.5 X 107pmol / (dm’ + s) in Box I; 1.8 X 10 umol / (dm®* s) in Box IL0.033 X 107 umol /
(dm® * 5) in Box IIl. The value for Box I is very to close that calculated using a vertical shift-eddy
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mix model, based upon the vertical distribution patterns of the potential temperature and the
dissolved oxygen content.

Using the equations of mass conservation for dissolved oxygen, incorporating the data sets
obtained in 1984—1994, the fluxes of dissolved oxygen in Box I, Box II and Box III have been
calculated; the box model of dissolved oxygen in the South China Sea has been established.

The total input flux of oxygen in the South China Sea is calculated to be 280.4 X 10*mol / s,
of which 49.2% is from the adjacent oceans, 30.3% is derived from organism photosynthesis, 3.0%
is from the rainfall, 0.4% is from the river water, and 17.0% is due to the interaction at the air-sea
interface.
Key words South China Sea Dissolved oxygen Flux Consumption rate

Subject classification number P 734.2
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