33 3 Vol. 33,No. 5
2002 5 OCFANOLOGIA ET LIMNOLOGIA SINICA May, 2002
X F R M E  EIEHE
( 200062)
(C N P Si) , CN
P Si . HCO3
;NO3 NO; POi- ; CO, NHf  Sio}
CNPSi
P736
« (LOICZ)” (LOICZ, 199)
(
1983; Edmond et al, 1985; , 1991 1997; , 2000 , 2000)
(2000) .
2 37
CNPSi R C
DIC( CO>C HCO;-C) N DIN(NHz-N NH3-N NH3-N) P
(POF-P) Si (Si03-Si)
1
« X )
(HCO3 ) (CO2) (NO3 )
* 749736220 . 1973 10

E-mail: xchliu@ sina. can

:2001- 02- 30, :2001- 10- 16



3 333
1963 1 1999 12, (NH3 ) (NO2)
(P>0s) (Si0y) 1963 1 1984 12 P S
P05 Si0> , (P03 ) (Si037)
, 37 22
2
2.1
22 37 11 12
11 008 —32 18m’/s; : €O,
2.2—3.0mg/L, HCO;  95.0—127. Img/ L,NH}  0.11—0.15mg/ L, NO5  2.1—3.3mg/L,
NO;  0.008—0.035mg/L,PO:  0.013—0. 033mg/L, Si03  7.5—9.9mg/L
1 (m*/s) (mg/L)
Tab. 1 Monthly mean discharge( m*/s) and concentrations(mg/ L)
€O, HCO;3 NHj NO; NO; PO}~ SioF
1 11008 3.0 127. 1 0. 11 0.029 2.2 0 020 7.6
2 11903 2.6 122 0 0.13 0. 031 2.4 0 016 8.1
3 16825 2.8 110 7 0.14 0.032 2.8 0017 9.0
4 2254 2.4 950 0.14 0.021 2.7 0 013 8.7
5 33345 2.6 950 0.13 0.018 3.2 0 016 9.0
6 40342 2.6 100 2 0.13 0.016 3.3 0 019 9.4
7 52183 2.7 106 3 0.14 0.013 2.7 0 014 9.2
8 44065 2.4 110 1 0.13 0.014 2.5 0 016 9.9
9 39315 2.2 113 1 0.12 0.008 2.4 0 016 9.8
10 32952 2.2 116 4 0.12 0. 008 2.1 a @5 9.1
11 21817 2.6 118 6 0.12 0.013 2.3 0 031 8.3
12 13413 2.9 1255 0.15 0.035 2.6 0 033 7.5
€0, HCO; NO; 37 , 22
, (5—10 ) (11—4 ) \
70.7% , 29.3%
€02 HCOs NO: POi
52.7% 52.2% 67.6% 54 7%;NO; SiO
\ 52.5%  53.4%:; NHi
) (02, )
0, HCO3 , HCO3 €O,
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Fig 1.

Annually mean discharge and ©ncentrations
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—39 317m " s ; : €O, 1.1—6. Img/L,
HCO;  98.6—140.9mg/L, NHi  0.07—0.23mg/L, NO;  0.5—6. 5mg/ L, NO;
0.005—0. 041mg/ L, PO3" 0. 004—0.078mg/ L, Si03  6.5—11.6mg/L. 1964 PO

, , 1964 10 12 11
3—5
, HCO3 , 111. 7mg/ L, (RSD)
5.94% , NO; NOs PO, NO3
,90 a0 5—6 ;NOz 70
, , ;70 PO;
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NHi  Si03
( NO; NO7) , )
2.5 2 (Meybeck, 1998), (Humborg et
al,1997; Conley et al, 1993) Humborg (2000) ,
(
, 1989; Zhang et al, 1995; , 1998)
N P
2 2 , CO»
HCO3 ,NHi NO; NO3 1 2 ,  HCO3
NO3 CN
2 (m¥ ) (mg/L)
Tab.2 Interannually averaged discharge( m*/s) and concentrations(mg/ L)
o, HCO3 NHj NO; NO;3 P03~ Sio%
28535 2.6 1117 0.13 002 2.6 01 8.8
€O, HCO3 NO3 37 , 22

., DIC CO»C+ HCO3=C, DIN  NHi-N+ NO>-N+ NO;-N, P
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i (1, ., 22  37);j (1, - 12)
j i
3.2
3 ,DIC DIN  Si03-Si 7 ,
2.91x 10% 4.46x 10't  4.80% 10t; 1 , 0.73% 10°t 0.74% 10%
0.79x 10t PO3 -P 10 . 804t 1964
10 12 \ 84t
DIC DN POi-P  Si03-Si 5 10
70% 72.4% 66.3% 74 2%
3 (1)
Tab 3 Monthly mean fluxes for 4 elements(t)
DIC( x 10%) DIN( x 10% PO3~-P( x 10%) Si03-Si( x 10°)
1 a73 0.74 1 84 0.79
2 Q75 0.92 1 44 0.2
3 a97 1.52 2 35 1. 39
4 125 2.42 300 2. 24
5 1 67 3.77 4 42 3. 28
6 212 4.15 6 58 3.97
7 291 4.46 6 06 4. 80
8 25 4.10 6 38 4.27
9 233 3.50 6 27 3.4
10 2 01 2.78 8 04 3. 28
11 135 1. 88 678 1. 93
12 Q8 1.26 0 84 0. 9
DIC 37 N 22
4 : (5—10 )
(11—4 ) . 7 \ ;
65% —715%, .
3.3
2 1963 —1999 37 , 1998

39 317m? s, DIC ,
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Fig 2 Yearly mean flux time-series
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37
21 31839 317m7s, 28 535m’/s, (RSD)
13. 35%, ( 198 ), ,
3.4
37 DIC 2 DN POi -P Si03 - Si
4 4 4 ,
DIC 1. 95% 10"t; Si03 - Si \ 3.17x 10%; DIN, 3. 15%
10’t; PO3 - P 5.69% 10"t
DIC  DIN , HCO3
97%, , €02 3%;NO3 89% ,
,NH{ NOz 10% 1% NO;3 ,37
NO3-N 5.40% 10t 4 (1991)
4 (t/a)
Tab 4 Longtem mean fluxes of nutrients(t / a)
DIC( x 107) DIN( x 10%) NO3-N(x 10°)  POi—=P( x 103 Si0F -Si( x 10°)
1. 95 3. 15 5.40 56 3.17
( , 1991 — 7.84 6.91 15.1 22
DIC, NO;-N 37 , 2 ( , 191) 1922—1985
0
3.5
F Q, ,
Q F, ;
Fpic= 53.160+ 109353  n= 44  R?=0.9354
Fon= 0. 42320 n= 264  R’=0.6432
Fso> = 10.005Q- 17681 n= 264  R’=0.8177
n ;R s F (t/mon); Q (m3/s)

’
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CONCENTRATION VARIATION AND FLUX ESTIMATION OF
DISSOLVED INORGANIC NUTRIENT FROM THE CHANGJIANG RIVER
INTO ITS ESTUARY

LIU Xin-Cheng, SHEN Huan-Ting, HUANG QingHui
( State Key Laboratory f Eswwarine and Coastal Research, East China Normd University, Shangha, 200062)

Abstract Based upon the monthly disolved nutrient( C N P Si) concentrations and mnoff dischaige during the past
several years at the Datong contwl section, which divides the Changjiang River main stream and the Changjiang River es-
tuary, concentration variations are dscussed and nutrient fluxes are estimated. The concentrations of different elements
showed different variation characteristics.The concertraton of HQO3  changes little while that of NO3  NO3 PO3™ have
an increasing trend and that of CO; NHZ and SiO%_ have a declining trend.The monthly mean flux and annual mean
fluxes C N P Si are egimated. Fuither, fitting functions between the dichaige and the fluxes are cbtaned to predict the
monthly flux with the monthly discharge.

Key words Dissolved nutrient, Concentration, Flux estimation, Changjiang River estuary



