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B B s | awe | mis | wen | ks | swe | mees | seo
NO; | 3.4—11 |1.3—21 | 6.3 8.8 7.6
NO; [0.16—0.46/0.07—0.57] 0.30 | 0.21 0.25
4 NHf |2.6—>13 4.3—13 |>8.5 7.7 >8.1
.| =N 9.7—>24| 6.3—31 [|>15 17 >16
PO}~ 10.18—0.83(0.04—0.56| 0.45 | 0.24 0.34
EN/P | 15—95 | 28-—394 >33 71 >47
NO7 0—2.6 | 0—24 1.0 4.4 1.5 1.2 | 1.2 3.4 2.5
NO; ~ [0.06—0.30[0.09—0.33| 0.16 | 0.22 | 0.14 | 0.18 | 0.15 | 0.21 0.18
. NH} | 0.5—10 |0.9—10 | 3.7 4.7 2.4 3.7 3.2 4.4 3.9
=N 0.8—10 | 2.0—30 | 4.9 9.3 4.0 5.1 4.5 7.9 6.6
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=EN/P | 3.2—41 13—101 | 12 48 9.1 33 11 43 22

PSRBT RN, XRATEAKAEREEFENE. REEFRRMOABHBESEH
R HE—B, HIREERE s B AN T, 8 AREAHE, THESHRBNTIRS
T RE O ARG Fe B B2 NOy FINO; , R MMHE S EARE, WEBK
38°N PUbA MEREX, JBE NO5 5 NO7 43 5IKT 20 J 0.5, 18 5% M R3RE 2575
&, HTEMKKER, RENO; REHBETRE, s ANRETLHIKREH 13,



>4 B O OB % &

SRLIRIEH) 3 5, BB B 31 S35 55, NOF EAE LR RIER 1WA AR
PRBAE, FRRARRES R, NHT RIERR ERE S A FOLIA,
TR EOLR IS D RS DI E B, BINSETIA R
BN E LR A, W O X B Kk NHF BIPHRERER K, th 7 AREE, =
REFHES B 6.2 F 6.9, BHER, MK ZAEMNESH NOT BEEHEHS , NH?
BB R, RIS | R PO PRI LRI 5 BIEE 0.24—0.61 71 0.36—

118° 0 19" 30"
i T

' T

30'+

] ¢ . |

B2a 5 F SR
E 2—4 FE —-ER e ER



HERE: B ORAWESSRHEN AN RS : 55

0.59 Z[flo :

B2 ZE 4 FZWH,EBERZHAKAZRERN, S —K7E 30 DI L, EFREHHE
BER, BHES Al AEERE, BRt—PWR, 8 M 11 ALHENBERRER
KBRS HEERE, RS, T DI/MNEEAE, LA, MR 1FUEH, BmEX
RTLHLE, B R NOy kE, thEANRXERES, 7 AZXER RERHIRENERR
OXH 1/24, 5—7 B iR EKE NOr EZHIAS T EME , KR ZEFX NOr
BITE PTP EEMRHNE, PTP EHBMRTHA N XERMIE, AKX NHf JRE—

118° o300 119° 30"
— P— 1

o'r / \ 1

E2b 5 3 NOY TEAT



36 BoE OB 2 £ T

BAfTEAORX, HRELNOSRES, RARENENEEFERES (A3NK
- 60% ), XEWESRILOEER—RE(IEES, 1981), EEYENEBRANNEREKE, &
AT YR Z R 3 2 P45 R M DL S B o P LD g K B TR I IR B S RALAA 1, B
6,7 ASh, HLEROXHBRES, HHBIGERT(E 1) EiEXZ ERKRZHEKR,
— B> WERR R ER VR VDR B SR T A HA VR £/ N IR DA Y ~ R RO 1R s sk — &0
SRR E,1985) s A EEKh PO IRER & T 6 SR AR RIK PO A
FKo Ll POT IRECE &Y 11 A 2001, % R E RITBHRBRK iy PO SEHIIREE S 3104

118° 30' 119° 30'
T T T

1 -

E 2 5 A Noy REAE



HEES: EH O RERLE RN AR pEh 57

0.76, 0.92 % 1.1; X EH, FHHESEERKZER PO A LRI KR BN X
ERTEEE PO iR E, FTESEE—FNRE TR,

EEEX ZN/P & e A0 2 R T A AR R RIS b, 4 37 SHERIEK TV &I
HAs L e 8.1—394 2 6 A1) 27 SUERELEELE 6 5 5 Aty 31—33 S35

ue . 30 119° 30"
)

30'F

L .

22 s R NHf ls,zﬁﬁﬁa B




58 w ox B % & 7

M 91 FEZE 18, IN/P 25 frimithy K, 3R BRI B Y0 T LI BRI LBk 8 A AL
YIRS R R L, T EE R B T 3 sk B, M 5,8 111 J SN/P EEAHHE
(B 2, 3f, 4f) FuR 1 WLIBH, BMEEXE IN/P IS fHEHE, ENOXETHE
FEHEBXFEENERER A OE, ZREERES. REM. MOXREKHH IN/P T

118 e --%g¢ . e . . 307
g ¥ E} 3

361 -

B2 5 A POy EEAT



WRRF: RO R TR A g 59

1.

BT REAKRERL 16, XERATERAKBATRE NOT; i 5—8 ABREKD
IN/P SEHME K 17, 11 AIEEKH IN/P BE(ER 4 33), XESAKEEEER M
BR, B G REAKNEHEAER; 5% AREKS 8%, NOT IEBREH—R.
FEFEILEB X , B T NOT JREFS: K, POY IREES S, BT SN/P 5o

30'

118° 30" 119°
T 1

B2t 5 B IN/P EEAIIG



60 w o B %2 £ T

2. BN BB SHMANXR 31 B¥EREK NOr, NOy, NHf, PO IS
R EZ LA 5, Zdfr THEOME, ZERKNEHEK, NO7, NO;, NHY,
POI” REESSHEEAHEXXR, Bl NOr bR, =i (0300, 1500) s &
K, NOT REBRME(SEIH 6.8, 7.2); BEMN (2000), NO7 XE KB HRE (36),

B 3a 8 AsFHEDMA



ERS: HHORERERRG AT RRS 61

NOF 58 ZHAMTFRR (5= 224—25.6):

NO;5 =-205—7.698 (r = —0.753 ,n = 26)
NOT 1S M RIE 5 R, 31 ST HLAATRR L v B T KR 2 S
R ARARSR ENEE PTP BAERERK (129 X 10 MEI/ w)RE B

119° 30°

“

{8
]
d

30(- e,

B 3b 8 A NOy AT




62 B OE B 2 £ ¥

TR eI 32 BRI 1

. RN EABBMENNETARES PTP W¥R  EHé RUBRmOXEREL
B NOy R POI™ 7 4—11 AAMEK, RHZX NOy B PO HRE 5&m ke
RFEEDORBRSAE R TRRIE R, 4—6 AFEER (Q) B/, BRI

118° 30’ 119° 30°
T T ¢ .

E3c 8 § Noy EESAH



HERE: HEOREREEROIENEANpERR 63

¥, NO7 5 PTP BHMMHERX%R, 5 PTP HIVIEE, NOs JRE K, 7—10 A%
HHFAH, RE 7,9 A PTP ERE(S B4 551 F1718 X 10° Ml /m®) , NOF Bx
WRE PTP |EIMIABERERME, LPLLl 8 HIREAR S, X2H T i ®H REHKK
i PTP BEHAR, PTP RERTH5%A KA N KEKERAERRAER, 10 ALUEER

30'

38°

L ] ) , » \“‘“"\_.._./"'/—’\r«v

B 3d 8 A NHf EEAR



64 BB OB o2 K

BREZREI T, PTP Eh#ED, NOr SERKIFEEHNRKRE, POIHEMLK
K5 PTP, Q WXALE NOT BEHEAR, 6 At PTP BRI PO WE K
®E; o At PTP X BEEM POy WERDERME:LUS A% PO IKEN PTP
BERRERTHZREE,

118° v 30" 119° 30"
. T Y

30'F

[ 3e 8 § POy EEIM



WERE: BEOIERERROEN ENpRE 65

B 6b RFE LM EX =N, PO}~ 7 4—11 FEIKZE/, (KX NOF JKRERIE, HH
SN RE)ZREZEHAAEWRDN, SN F1 PTP EMMEXE%R, 5 A PTP @A
SN JRETREOR/D; 6—8 § PTP ATRENY, SN RE LF; 9—10 A PTP BIHEE
i, SN B THE; DR A 65 PTP FiE, SN 3B R b T, 58 n X a6, PO~

118° 30 119° 30°
N L

B3t 8 f ZN/P SEESA



66 ® o B o2 O£ W

5 PTP HURAANR SN JRREHEER, 4—8 J PO B AKR,E 0.45—0.60 Z[H; 9
ATMMEERKE; ZRXGRE LT, POI HXFAE/LE: PTP W—EZmMN, AIflsE
ERBRAER, £, HTANRAESBERR, ELIEAABREREZNN T,

4. ORI ENHBENESE  FES 41 ARFOXTIA. #RES5H

118° 30’ 119° 30’
L) 1} L

1 ]

B 42 11 B S FEESA



WERS: HREOREWEESGTIANBERE 67

BT TR R, HAER R MBI T 2, R BN RBOREREAER KR, EN 5
SRR ARMIET 5, 8, 11 ZAHM%TT, S3FEM, NOr-S M1 IN-§S HERE
kit (BEfEAFEI9% Dlb), NO-S 7£ 4—7 fu 1l AEBEMRXE (BEKFE9% U
1)o NHY-S FERBEHATHEAMERARRERE, 4,5, 8710 A, POI™-S HEEM

118 30’ 1y 30"
1 L}

i —

B 4> 11 A NOy ¥



6 . ® B OB o &£ W

Fik(BRAKE99% DL,

M 2 W LAEH WU s BN, NOT-§ ZHMERH R RE—ERE LR
T NO;7 MO s it B R & 18, R B ik R T il , B H7E 4
RGRIEMENT S B(EARERR)BAHE, HEERDOKX PTP £8K, —i

. , 9° ' . 307
118 30 AL - :

Bl 4c 11 A NO7 P75



WERS: HE 0 LR ERGTEN AR 69

5y NOT HIZME WA BEN R £ W REN T ENLMMETHER NOT, b8
A8 7a), BUTESEE D4R NOT KE W Ok EE—&EIbRREE, WAl
RIAESSA(FEREZESETZETH, FLANABERRARK, XEP NOr &
70, BT A BRE B HIX &, |

18 _ 30’ 11g° 30"
. T

30"+

1 P,

E4d 11 f NBE PENA



70 ' B o OB % £ 9

- POI™S RYARSREEEL NOs-§ 2, 7R A B MR ERARRER 2, X W e R WS
HETMAIER, 7,9 A% PTP Bk, PO -S EXMMMRE; b, THEREE
EERTERBEE, WOEREMIRSENKE PO N—MEMPERTFE NG ]
G, R GEREEHPL 11—12 X 10%, BRILK 2 55, BIIBEK B SR % K HI

118 30" g . 30’

so'l L

38°F

A e 1

B 4e 11 J PO}~ EWHE4GAA



ERE: EFORARIERNENRpk®RLE 71

H POY, THZE & BB BURAT Y KX X% 2 B E Kt (Carritt et al., 1954; Pomeroy
et al., 1965; Butler et al., 1972), lkh&[x,z{ﬂ(&ﬂ’gﬁﬁmE,!Mﬁ%%ﬂ%ﬁﬁ?&{’ﬁ)ﬂﬁ—~
WA TR BB, IR T KRR 8 PO Hyzssel KRl B 3 KT B AR
TR (&, 1985) BRI TRIERLREG 1 PO XA ITEEKTR SR

118° 30 119° 30’
i 1

30'b

E4 11§ IN/P REA



72 I BN A

PO;~ NH} S

Lor ¥ <26
0 NOz

S .. Y

0.8F 6f0.4} /jl 125
0.6} 4f0.3F / "
0.4 2bo.2k X J23-

t, "
0.2 olo.at -0 22

2100 2300 0100 03‘00 0500 0700 0900 1100 1300 1500 1700 1900 2100 (Ff)

, 5 31 2¥k Noy, NOoy, NH}, PO}~, s FHAs{k (1984 4 11 F 28—29 §)
F—ERKE, NTHAEFIT PTP WS, LhRPAZHZ 11 H(LE 7b),60 A ¥HE (0m, .
10m FER ) D BULA SN #E S = 13—29 {HEN, PO~ IREEFE 0.3—0.7 ZH (K
£ 0.6), 25BN, X B B S B T BIR AT WA PO BB hTE i %E/E H, L,
FHROX POy~ WiER, BT WEREASEINN, REEEDFESINRRER, XaHimEE
BT 8E,

5 BAKPENBARBESHEENXRRE HARERLKDEIE. BREN
AL 82, NO7 , NOy 50 BRHRR R, BREKE, NO7 5 NO; IREK, &
&4 B1% 75 70 0.19; KK AR -SERE S, SES8% 182 & 1.2, Tkl NOy Z5{L%
o NOy-0, NO7-0 K =N-0 MARk BT :

Q
:

NOF SO

3600 \
3200} PO3 16} / \
/ :

2800F 0,7 14 / " 7
2400F 0.6§ 12 : : s , e y
\QN P \\\./\
2000f 0.5p 10} / ;/\. % POj-
N4
SN . P . :
1600} 0.4F  8F Ny \ . .
\ 3 o \Q
- ‘ \.

L 0.3k A -
1200} 0.3F 6 N 7 N
N, ]i
8007 0.2F 4t Fi
. _.-n"""
400f 0.1F 2p et
ok 0 [0] S, 1 N — N ) Ny
4 5 - 6 7 8 9 10 1 (A

B 6a #EFOX NOy, POI™ 4—11 AHMAEAKES QXA



MERE: B ORERIESNEN AN BERE

PO~ IN

(.81 16 1 e
B . ?OL
o.7h1a \\ ./

0.6} 12 \
’ \ '\.______./
0.5 10 / .

[4
Y Y ZN//

0.4t 8 \ PN )

; \ ,’\‘~_ // N /
0.31 6 \ / - ~N /

e / ~

0.1} 2

ok o - : . 7 3 9 10 11(B)

O % ’ 30 S

B 72 ZHFEOX NO7-S kA& (1984 &8 f)

PO:° s
0.9
%
0.8p
0.7 X
X X
0.6,' * ":." x
0.5¢ » * ,t B *
wd . oxw
0.4p x ;5 “sx
os ) [ xx.& %
. 0
0.2} PO;*-8
0.1F
0 . et L . N L,
10 20 30 S

E7v FFARX PO;-S XA(1984 F 11 F)
X EE, olim BEJEE



74 WO B % &£ T

%2 TR BERE SHEENEXRY

-~ NOz-§ NO7-S$ =N-§ PO--S
yi= S JEHE

(E) . r n r n Ir n by pe3
4 = 0—30 |—0.973 18 {—0.847 18 —0.892 16
5 EN 13—30 |[—0.928 36 |—0.639 36 |—0.812 36 —0.810 36
6 x=, B 25—32 |—0.676 48  |—0.774 48 —0.080 48
7 % 21—28 |[—0.751 29 |—0.523 29 —0.335 29
8 . R 2—31 [—0.923 54 |—0.086 54  |—0.919 54 —0.846 54
9 = 16—31 [—0.913 16 0.207 16 —0.369 16
10 %= 19—31 |=—0.799 16 0.096 16 —0.619 16
11 =, E 13—30 |—0.882 60 [—0.387 60 |—0.848 60 —0.142 60

NO; = 169 — 0.0210 (r = —0.705,n=11)

NO; = 0.72 — 0.000130 (r = —0.469,n=11)

N =191 — 0.0270Q (r=—0.630,n=11)

NO:-0 HIRARILE 8 b, B MBI (11 AM)Sh, WERERFNAMERIR, REAET
K NOy JREFZHREFEH, NH 7 4—11 AREHRIMK (1.0—2.7), XZ=4E|
L, BEEREE (61), PO;™ HEHIREDY 0.99, BABA BHESN, —BBLB/N
(0.90—1.2), BEIER, MK BEEIRKEY 11 B, BERKPEFMENEMBER LN
REHEZSERRE, MAENSMEIRKERS,

R 3 RARRBEERNT BN L, REDEHRRAKFENEMBREIRESR
BKHEIN, (NOT + NOy) HEFHRER 1958 £ (REER) B9 1.55 F(FBERA
114 £5), POI™ & 1959 £ (IREB/NK 1.65 F(RHILEDS 2 £5), XFIEESREL 20
ZERMILAY LR VB AR R A %,

| NH{POj~NO3 - Q
.[‘ “r 2007 ] : 4000
NO7 :
() S S, o 43500
A o
. F . ., 130
B0 1.2 150 - B
b ‘// \'——\’"// \ .
50F - . :\ : 42500
40t 0,8} 100F AN _.""~\__..._~_...._,..._..>\. \ 12000
‘ K S N \
/ ' : NN/
30 / ' \// / 11500
3 C T A 8
/ ! E
/ (O o 41000
20t 0.4 50} * Vo g j
\ & A T e et \.___f’
10k - . e .....-~--~\'-._,// . Jy»y”“ - 530
0 0 e S . n.'.\.uumﬂ.‘u;.wi-"“': . o .
o o 5 6 7 8 9 0 11 12 1 2 3 B

A s EFEKEHA, POI~ O HETEAL



HERE: ERORERERRATN ZAMpERE 75

g
|

150+

100¢

501

1 I I 1 1 Y
600 1200 1800 2400 3000 3600 Q

B 8b #EEK NO7-0 ER

%3 EAKEISAWRERE

~ 1958 4 1959 &£ 1984 £ 4 F—1985 43 A

0 1919 958 ’ 1505
(NO;7 + NO7) [ 87% 135
PO}~ 0.60%* 0.99

* BERSRRLSER, 79 AN,
*ok SRR 4 R4 B 2K ol 1959 4£5 A 2 B EHRLEA TSR E.

HE AP T ERELRIRIEES, PO WRETRIL, (F4) #RAK
TEBRT AR, i B R B R TR 80, TR T RIERDRR, HR—RESH
PSSR , TR BRI K2 A 015 B, B EEWEE T, ENEXREE L HART
(HBEANMEFRDER 90% ML), SEEKHNERBRERS, BRKITRBOMLE
RS TEERBNEEQLERS, 1987), T4 ESMGHHK BESE,EHT
HERBALREBRRIRAS, RILAREXEEKTHAGEY THEH 20 £),
B, BRI K P T BRI B R IR E S TR,

%4 BT RIT R TK IR SR B R

oW SRR A] NOy NOy NHF 0}
#® W 1984.4—1985.3 134 0.51 13 0.99
(ﬁlﬂi&&!% 711987) 1983.10 42 0.22 2.7 0.83
TR >
(%ﬁ%ﬁ%,ﬂi%ﬂ 1982.5 62 5.7 16 /

6. ENANRBEAEE LTHUEABBRRLSTASERESZTS/LNE,
WE AERNE A SEARE (Q) W AIEN—, FAM (7—10 HIABEK, 8 A
#EK, NO-N 5 PO,P AR B 5.2 X 100 137 kg/s; RiKEHEARES
Wbo MHELIHEP, NO-N Fi POP PHABRS Q2 ABRIFNEMRSERLR (&
9b), FATE F RN



76 B OB OM o2 £ 7

NO,-N( X 10%kg/s) = 0.632 4+ 0.00120(m?/s) (r = 0.969, 7 = 11)
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INORGANIC NITROGEN AND PHOSPHAET IN ESTUARY OF
THE HUANGHE RIVER AND ITS NEAR WATERS*

Shen Zhiliang, Liu Xingjun and Lu Jiaping

(Instituze of Oceanology, Academia Sinica)

ABSTRACT

In this paper the distribution properties of NO;~, NO,~, NH.* and PO,’” in estuary of
the Huanghe River (Yellow River) and its near waters, their removal processes in estuary and
their relations with phytoplankton during April to November 1984 were discussed. High con-
centrations of inorganic N (particularly NOs~) are found in the estuarine water and low con-
centrations in. the offcoast water and in the northwest region of Huanghe River estuary, in-
dicating clearly that the high concenration of NOs~ is from Huanghe River water. The distri-
bution of POS” in the estuary region of Huanghe River is comsistent with NOs~, etc., but
average concentration of PO~ is higher in the water of northwest region of Huanghe River

* Contribution No. 1326 from the Institute of Oceanology, Academic Sinica.
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estuary where the exchange of PO®” is better between sediments and water. The distribution
of the atomic ratio between total inorganic N and PO.-P is similar to NO.~ and their changes
of time and space is very large. .

The data show that the rich inorganic N and PO~ in the estuary region of Huanghe River
are not the limiting factor for phytoplankton growth and it is possible that low concentration
of NO;~ in the northwest region of Huanghe River estuary sometimes limits the growth of phy-
toplankton. The distributions of three forms of inorganic N indicate that NOs~ in the water
of estuary region of Huanghe River and NH.* in the water of northwest region of Huanghe
River estuary are main forms of inorganic N respectively.

The relationships of inorganic N and PO~ to salinity indicate that the removal processes
of various inorganic N and PO,” in estuary vary in different time. The negative linear rela-
tive relationship of NOs;~ to § indicates that the concentration of NO;~ is controlled by its di-
lution in seawater in the range of § surveyed. At the same time, the biological removal is evi-
dent for NOs~ because a large quantity of phytoplankton is found there. In addition to the
above two factors, other way for the removal of POs*~ is possible because of the buffering action
of suspensions and sediments of estuary. Therefore, the conservation of PO,"” is worse = than
NO;-.

The concentration of NOs~ (average 134 pmol/L) in the Huanghe River during April
1984 to March 1985 is much higher than that in the Changjiang River water. The relationship
of the concentration of NOs~ to the flow of Huanghe River is given below.

NO7(pmol/L) = 169 — 0.0210{(m*/s) (r = —0.705,2 = 11)

The minimum concentrations of various inorganic N and POs*~ are found in the Huanghe
River in November when the flow of Huanghe River decreases.” The maximum concentrations of
various inorganic N are found in winter. The transports of NOs-N and POs-P from Huanghe
River into the sea are calculated to the flow of Huanghe River as indicated in the equation:

NO;-N(10°kg/s) = 0.632 =+ 0.0012Q0(m?*/s)(r = 0.96%,n = 11)
PO,~P(kg/s) = —0.0035 =+ 0.000033Q(m*/s)(r = 0.971,2 = 11)
The annal transports of total inorganic N and POsP from Huanghe River water into sea

are estimated to be 84.5X10° tons and 1.45X10® tons respectively, which accounts for the high
conductivity of Bohai Sea.



