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RE 5T 1988 4 2 J1 (£ F) 1986 4 6 JT (X F) FA ORI KILT R E#gan
KR EFLETWE, REMMENEFESTBARTERBHAERLER, SREN, &
FHREF M KILKH NO;-N, NH,-N, TIN, PO,-PHI SiO,~Sift) F- ¥ W 4+ 51 52.2 +
6.6umol / L, 51.8 = 16.9umol / L. 1053 = 11.4pmol / L, 0.55 + 0.06umol / L f175.2 +
23.6pmol / L. B 7 NO,~N, NH,~N, TIN #l SiO,-Si# 39 B 4} B 4 69.0 + 17.0pmol / L,
4.0 £ 1.7umol / L, 73.3 + 15.6pmol / L fl 55.8 + 16.4umol / L. %Z & # L8 & (K NO,~N
SM) B B E FHFEWE . EMEERA . PR, £ 2 NO-N, TIN #l SiO,-Siif & M
F3F 2 T F A B SR I B NO-NA TIN, Bagfit s, FHEJLT& & —F, Sio-SiF %
kAP, F#F. Z% NO-N, TIN, PO~PAI SiO-Siil & ¥ i 1 T4 %,

X KL ERH HE

AXKINEFRBCH FSHR BEHZ%, 1981; £IE F %, 1983; Edmond et al.,
1985; ki R %, 1987; Tang et al.,1990; L& B %, 1992; Zhang et al., 1994), B 24 x KIT
MW PR EFREBI R ER LA RRME, EEYGIRE 7KILEFER (N P A S A
HE, FRETRIRARZBKREHRB) EEHRLHBERNXEZFEAMUER,
1991). ASCHEFE T KIL T3 & 38 £ (NO,-N, NO,-N, NH,-N, PO,-P#ll SiO,-Si) #i & 1 5
TEAUEEGRIARBENXR, FRERRITHEREEESKIBHENXEN
R,

1 AESHE

EET 80 FEMRMKILFRHIT T —RFIHE, AL FEME 1986 4F 6 H KILHE K—
PO 1988 4E 2 A KIL&WILE N — O BRiA2E, A B 1. FBREHTHA
B, MRZKHE, T ROWMH, KEEARZALFREMIR TRTE, Bl L% =5 2 iE R
FE. NO-NLL ZHFHBR i SR 41 (BSPB) 1. NO, N H {8 &1k . NH,-NLA K IR B
FALEE. PO,~PHI SiO,-Si4t 5 LA g% 40 I A ek 40 TE B M 8. 4% /K £ Al A} 22 E Technicon
AA-TI B 35 i 0817 He 57 47
2 ZBR5iHe
21 KILEHRBKREKTHETER

*EHFERUHWETH T 75-16-0604-02%5, HWER, H, B4 F19435 108, 5.
WRS B 19961 H28 B, % H I 199745 20H,
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Fig.2 Changes of the nutrents concentrations in the Changjiang River mainstream water

a &% b HF

KILFREFRERE (umol / L) &AL [XFABNEFERERBERTHHER

EFRKILNO-NKE®STAE, NEHKEARFDFH469.0 + 17.0umol / L. NO,-N
A NH,-N¥& & 73 5 T 0.18—0.66pmol / L #1 1.52—6.12umol / L Z [, 3% 5 5l N
0.32 £ 0.18umol / L1 4.0 £ 1.7umol / L. E 7 NO,- Nl NH,-N#& & ¥ I ik T4 2, of
ESEZERER KHEER _&HS TH S EMAAX. TINKEUKRTELSE, ¥4
73.3 % 15.6umol / L. PO-PHRE, E&FE & T A& F AN A AL, ER A 4.64pmol / L,
WRE S EBEILKHEA R %, HBEIL O 4 3.96pmol / L, SiO-Si# BEN T 32.7—79.7pmol /
Lz 8, F4 558 £ 16.4pmol / L, ¥ E A 54 F 4, 2 I BRTE T 8 77 10 41 38
W Mg, RKP BRI EEK/DRT SHFRES VA XHb, B T
TE MK/, PO, P M BE 2 (h IR 5101 7K rb B3 4k 1) W B A2 B2 28 DI1AH 5%, TR ) /K B S

PO,~Pdi Al K PO,-PEEHI 80%—90% (Baturin, 1982).

£ ZHPRKER O NO,~Nd&i TIN ¥ # 33%—57%, 39K 51% + 9%, NH,~Ni TIN
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W 41%—67%, ¥ K 48% + 10%, NO,-NFl NH -NJL-F& & AL A M —F, RHAL
FRILKFTZEXNREAREA RS FE. EFENO-NEENAN EEZFEES, E
TETCHLE B o5 ) LB 87%—98%, F- 3908 93% + 4%. NH,-NH &5 TTHL R # 2%—
1%, FEHN 6% + 4%. %, HF NO,-NIKEAL L LHLEH 1%, FELERSEFLERIT
O R HLEH UL X A A R — B QLR B %8, 1992). TIN 5 PO -PHMEF Ik, & H &7
S04 193.7 + 36.2 H1 88.2 + 68.6, 1 TIN / PO,~PHAA HI K IL K i 485 A VL O g X %
Bk, EATH T S HART 25—43 QL E R, 1992), L& TIEARH KB HAE. TIN
5 SiO,Si R F I, HF A ZE N 1.46 £ 028, EF K 1.45 + 0.63, B & I N/ Si tLH
R R I WS A2 A K08 2 ma 8 ™ 5, B R b 9 Si0,~SiJLF 4 38 i WAL £ F 42 1L,
FKALK w8 JE ALK B LU S g, LB R T AR TS AR £, T LB T R i B
&8y 30] F0 2% 75 B 9] % R 35 — BE VAT IE (Meybeck, 1982; Zhang et al., 1994).

22 KILEFILER LK E

22,1 AFERILEFEWERTHEALSE  RE 19 FERILEREBMKIZN 2 AH
AT RS ACLHILL K 1988 4 2 A BREWRE, RS EFRER IHERTH
H R PTG B L 1.

R1 ZFRIEFRIMER ke/s) R AW HBRALLG]
Tab.l The nutrients fluxes (kg/s) in the Changjiang River water

in winter and their ratios to output fluxes to the sea

o NO:—N NO--N NHs—N TIN POs-P S10:-Si1

TSR el | @R mm | ME (k| @R ke | B tel | @& e
EO 0.10 1.6 | 0.003 16 0.10 0.8 0.20 1.0 0.008 43 0.98 2.6
HK 1.98 31.6 0.074 389 2.06 16.0 4.11 21.4 0.040 21.1 4.52 11.8
hE 2.98 47.5 | 0.082 432 2.20 17.1 5.26 27.4 0.063 332 6.81 17.8

(= 2,74 437 | 0.066 347 2.58 200 5.39 28.1 | 0.066 347 6.95 18.1
M 5.14 82.0 [ 0.110 579 3.84 298 9.09 473 | 0.120 63.2 | 11.80 308
g 5.67 90.4 [ 0.120 632 4.08 31.6 9.87 51.4 | 0.140 73.7 16.30 420

At 6.27 100.0 | 0.019 100 1290  100.0 19.20 100.0 | 0.190 100.0 | 3830 100.0

RIXHLFZRKALEFRDEETMBEEELY, B LI E T §F, TIN, PO P #
SiO,~Siifl BZEH RN, SV ILE N LA LI B =5 20 SR KL H B R 8 1.0%, 4.3% M
2.6%; KL B (F B A R E) =38 4 SR S BB 21 28.1%, 34.7% 1 18.1%. H &
MF=ZE O, EHELENTIRK. BEEFH=_F@EHMBRHE, 258N
3.70kg / 5,0.054kg / s Fl 4.85kg / s, X SHEBMKAZMMAZIMEX, FIAKE S KEHY
MT 4 75%, 858 EHHEKEEMY L 2T 26.1%. L OEHVILFKK, K THFEE
REMHBKRMEITTHRAK, £FRITF. THRKA L EREY 653%. FE=&LH
b, NO,-NFI NH -NH &AL, A LiiF 2 T if, Ha&WERm, b, T b 7K.
Ko a B EHH, NO, N T 2.40kg / s, 2T H FILBE P MERRE, £FKILNH-N
FERAT, T, HEE S HERN 80%, I H U TILE NH,-NE@EEIN T 244, &4
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HE B 68.4%, 1l NO,-NSg AR, o i th I B 19 9.6%, X ATRE S — & M A &M%
% NH,-NEEL B NO,- NI R EA X, NO, NI —EME, TEHTHARE. &
LT

222 EFRILEFBERTHEEME BRI 1986 FRUEHBHKILSI 6 A
ZAEFIWE S B HGILL K 1986 4 6 A BEFREWE, RS WEFRLE B LIHERILE
HoEE AT G E B LR 2. % 2 R TIN A SiO-SUll B B, A L E T
We— A R MRS, TINGEE LFMS. TS S —F, Sio-SiEEXRETH. T
Wi, HEHU PO PEBEME —EME, RAMEEERMND 3, XERRHT
X3 POPHRERTE. E=8XHA+.NO-NERS5 TIN -3, A LI Z T ¥ AN
TR A, BRI TEES S R NH-NE R R RE, RN RS, HE
U BH 0 AR 6 FOLA T W B85 NO NI e At 2 8.

F2 EEFKIEFHER /o) RSBHBERAL G
Tab.2 The nutrients fluxes (kg/s) in the Changjiang River water

in summer and their ratios to output fluxes to the sea

. NOs-N NO:-N NHs+—N TIN PO~P Si0s—S1
WTER wm | B we | AR e | @R e | @R kel | aE
'K 6.75 21.6 0.095 79.2 0.88 40.0 7.7 23.0 1.48 247 17.1 251
HE 9.06 29.0 0.050 41.7 0.93 423 10.0 30.0 0.56 93 204 30.0

g 16.20 51.9 0.066 55.0 0.56 25.5 16.8 50.2 0.21 35 12.6 18.5
M 23.40 75.0 0.054 45.0 0.46 20.9 239 71.3 0.36 60 26.3 38.7
oo 26.40 84.6 0.063 52.5 1.04 473 27.5 82.1 1.92 320 40.8 60.0

AR | 31.20 100.0 0.12 100.0 2.20 100.0 335 100.0 0.60 100 68.0 100.0

TIN, PO,~P Ml SiO-SiE & H F L £ ZFHH L, TIN Ml SiO-Sify T EE F il %&
M 2.3 2.2 %, PO, PEEBMMES. NO-NEFLAFHMT 3.6 14, NO,-NEHA
K, NH-NiE & F F b, (VR FN 21%., EFEFHEREMERREH T KGR
e, e HKITAWIL 2 AT 2245, NH-NERB/DFERE b T HEKERKER, 2
F NH,-NF 53 B UR 4 1 8%, X 5 1985—1986 i O JHF R E LR E —BM (L
HEHE,1992).

MRYE 1982 G L& 0k B8 25 PR T E A8 FIAY TIN, NO,-NAIl NH,-N4EF 238 £ b
AU, N L E TR EE N, NO,-NE BB &k AHa8E. 5R 1M
FOMLL, 192 FRHAERN T _H2Z0, WEHRETEF, THEEH T 1982 £ KILAE
FHEW (30692m’ / s) 5 1986 & 6 H (30 483m / s) M IR 4.

223 KOEFHBRSKIARENXE HRKIEFLEESKIZHE Q#17
B3 4347, TLAGR R 0 % R
A% (1988F 2 A)

1) KITTF KRG B H, 1984,
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SiO-Si (kg /s) = — 5.18 +0.003431Q(m’ / s)(r = 0.940, n = 7)
PO-P(kg/s) = — 0.0035 + 0.000018Q(m’ / s)(r = 0.996, n = 7)
TIN (kg /s) = — 1.19 + 0.001730Q(m" / s)(r = 0.981, n = 7)
NOs-N (kg / s) = 0.376 + 0.0006260(m’ / s)(r = 0.964, n = 7)
NO,-N (kg / s) = 0.055 + 0.0000024Q(m’ / s)(r = 0.191, n = 7)

NH, N (kg /s) = — 1.62 + 0.001100Q(m’ / s)(r = 0.908, n = 7)
EF(1986 F 6 A1)
SiOs=Si (kg /s) = — 16.50 + 0.002539Q(m’ / s)(r = 0.928, n = 6)

PO,P (kg/s) = 0.914 — 0.0000032Q(m" / s)(r = — 0.035, n = 6)
TIN(kg / s) = — 4.39 + 0.001302Q(m" / s)(r = 0.969, n = 6)
NO,~N(kg / s) = — 4.36 + 0.001243Q(m’ / s)(r = 0.959, n = 6)
NO,~N(kg / s) = 0.046 + 0.0000015Q(m’ / s)(r = 0.423, n = 6)

NH,~N(kg / s) = — 0.054 + 0.000057Q(m’ / s)(r = 0.692, n = 6)
FF1 (1982 £E)
TIN(kg / s) = — 0.766+0.000825Q(m" / s)(r = 0.915, n = 7)

NOs-N(kg / s) = 0.769 + 0.000564Q(m’ / s)(r = 0.918, n = 7)
NO,-N(kg / s) = 0.014 + 0.0000132Q(m" / s)(r = 0.673, n = 7)
NH,-N(kg / s) = — 1.56 + 0.000249Q(m’ / s)(r = 0.786, n = 7)

M ERXAATUEN, KEHLERLERERKILFRERMEIEAMX, £FH NO-N
SMAVE ZE [ PO,~P. NO,~N#ll NH,-N5t, EAITHIAH X HEHRLE 99% LA £, 1982 4F TIN, NO,
N & 5K ILR R M A X0 99%, NH,-Nf & 5 KT R MM X1 95% M L,
R, AR LW E T, BRLER AR MmN, X &b THREHRLGH
TR W7 i 2P ST I
3 4iF
30 KT FRAEREFMOEFRERELEAKR, LFEHHE. TINA SI-SHkENF
WA EEZRRER. £FZBTHNAEARER R4, £ NO,-NELILAY
EEFEBRK.

32 AFEBERBMEZESI-SiEEXRAD. PR, ZZF TINA NO-NLFFM G, T i
Fh—F, HFEFRLERRFRTELSE, FERETRRK.

33 ZFEFRLER NON/MEE. ZFE TIN, NO, NFI Si-SiSKRIEREE R EFNWL
PEIEF X,
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PRELIMINARY STUDY ON THE CHANGJIANG RIVER
MAINSTREAM NUTRIENTS FLUXES

Shen Zhiliang

(Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071)

Abstract Investigations were conducted in Feb., 1988 and June, 1986 on the
nutrients from the upper reaches water of the Changjiang River mainstream to the
river mouth water. Their concentrations were determined by colorimetry and the
nutrients fluxes in the Changjiang River water were calculated from concentrations and
Changjiang River flow. The average concentrations of NO,-N, NH,-N, TIN (total
inorganic N), PO,-P and SiO,-Si from Chongging to the river mouth in winter
(February, 1988) were 52.2 + 6.6pmol / L, 51.8 = 16.9umol / L, 105.3 = 11.4pmol / L,
0.55 + 0.06pmol / L and 75.2 + 23.6umol / L respectively. Their average concentrations
in summer (June, 1986) were 69.0 = 17.0pmol / L for NO,-N, 4.0 = 1.7umol / L for
NH,-N, 733z 15.6p.m01 / L for TIN and 55.8 £ 16.4umol / L for SiO,-Si. The
concentrations of NO,~N and NH,-N in the Changjiang River water were almost half
of TIN respectively in winter and NO,~-N was the main form of inorganic N in
summer, and was 93 + 4% of TIN. The high atomic ratio of TIN to SiO,—Si (average
1.46 + 0.28 in winter and 1.45 £ 0.63 in summer) showed that the Changjiang River
drainage was seriously affected by human activities. From the upper to lower reaches,
the fluxes of the nutrients (except NO,-N) in winter and the fluxes of NO,~-N, TIN
and SiO,—Si in summer gradually increased. The nutrients in winter and SiO,-Si in

summer were mainly from the middle and lower reaches. In summer, half of the
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NO,-N and TIN fluxes came from the upper reaches, the half from the middle to
lower reaches. The fluxes of NO,-N, TIN, PO,~P and SiO,-Si in summer being much
more than they in winter, was mainly due to increased runoff. Equations of the
relationship between nutrients fluxes and the Changjiang River flow are suggested in
this paper.

Key words Changjiang River Nutrients Fluxes
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