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; 1
, 1.1
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) ) YSI
, , Sm 10m 20m 30m ( 2m)
(2005) , 35—39
, pH (DO)
; (COD) (SPM) (NO3)
(2006) (NO3) (NH3) (PO3)
, (Si03) (TN) (TP) a (chl @)
, YSI AAQI1183
) 8m , , +0.01°C
; (2006) 1998 YSI AAQI1183
ADCP +0.1 pH LIDA PHS-3CW  pH ,
) ) o,
, +0.1
, 0.45um
; (2007) ,
, Whatman
GF/F , , ,
; (2013) - (Jones, 1984),
R , - (Jones, 1984),
; (2013) (Slawyk et al, 1972), (Hager et al,
, 1968), (Armstrong, 1967)
(DIN)
, NO;-N  NO,-N NH4-N 0.45um
( , 1995; , 1996), a )
a
, Etopo2 ( ,
( , 1963; Chang NGDC , http://www.ngdc.
et al, 2003; Lie et al, 2003; Chen et al, 2008; Liu et al, noaa.gov/); SST



120

46
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( NCAR , http://icoads.
noaa.gov/); 35
(SODA, Simple Ocean Data Assimilation)
1.2
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fluxu,_mtn_lower_20=0 % m n ;
fori=x:y % i x y);
v 5
% :
if depthu(i, [)<=ZZ %1 ;
v 5
fluxu,_mtn_upper_20=fluxu;_mtn_upper_20+u(24,i)*4.4*depthu(i,/)*(-s_rho(24,1))
% m n ( 1y
4.4km ,24 ROMS ;
for k=2:24
fluxu,_mtn_upper_20= fluxu,_mtn_upper 20+u(25—k,i)*4.4*depthu(i,/)*(-(s_rho(25-k,1)-s_rho(26—%,1)))
% m n ( 2 24y
end
%
else
fluxu,_mtn_upper_20= fluxu;_mtn_upper_20+u(24,i)*4.4*depthu(i,/)*(-s_rho(24,1))
% m n ( 1
for k=2:24

if depthu(i,1)*(-s_rho(25-k,1))<=ZZ
fluxu;_mtn_upper 20=fluxu,_mtn_upper 20+wu(25—k,i)*4.4*depthu(i,/)*(-(s_rho(25-k,1)—s_rho(26—k,1)))

% m n ;
else
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% m n ;
end
end
end
end
, m n; , n m
load('"K:\roms\ww20.dat") Y%ww20 20 ;
ww20(find(isnan(ww20)==1)) = 0
fluxw_atb_20=0 % a b ;
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for j=m:n
% i a b x y)
J a b (m n)
Sluxw_atb_20=fluxw_atb_20+ww20(i, j)*19.36 % a b ;
end
end
1.3 f=abs(1-x(1))+abs(1-x(2))+...+abs(1-x(n))
end
’ flux0: , X ;
’ n: ;
, (Lenhart x(n):n ’
et al, 1995) Matlab “optcon.m”
(Ma, 2010)

10% [x,fval]=fmincon('optcon’',x0,[],[],Ae,be,lb,ub)

function f=flux0(x) Ib: x(n) ) 0.9;
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(Deleersnijder et al, 2001; ,2010) , 31.5°N R
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Z‘Flux’j‘ (0.057—0.00082m/s) (33.48—
j 0.24m’/s) ,
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Ve i box ; (54.742—0m%s)  31.25°N ,
Flux;: j i box .
s : (0.059—0m/s)
2 P
2.1 2 : 122°20'E
(2005 2 5 8 11 122°40°E
) 122°20'E
1
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( 9); (0.30—0.0032m/s) CDW 2 33mYs) :
, (0.23—0.013m/s)
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Tab.2 Boundary water flux and horizontal depth average current
m’/s m’/s m’/s m’/s
( ) (m/s) ( ) (m/s) ( ) (m/s) ( ) (m/s)
2005 2
1.94 0.0039 56.21 0.050 —493.85 -0.16 365.33 0.13
-2.14 —-0.0034 0.00 0.00 -35.67 —-0.023 45.90 0.030
2005 5
12.31 0.025 5.55 0.0049 39.35 0.013 —43.09 —0.016
0.14 0.00023 0.00 0.00 69.01 0.044 -82.61 -0.054
2005 8
-2.16 —-0.0043 12.37 0.011 281.24 0.0917 -250.43 —0.091
-3.25 —0.0051 0.00 0.00 131.90 0.084 -139.71 —0.092
2005 11
23.55 0.047 25.88 0.023 -322.26 -0.11 258.36 0.094
4.20 0.0066 0.00 0.00 10.91 0.0070 -22.11 -0.015
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WATER FLUX AND EXCHANGE IN CHANGJIANG RIVER ESTUARY AND ADJACENT
WATERS ON COUPLED MODEL OF HYDRODYNAMIC ROMS AND BOX MODEL

WANG Xiao-Hong"*?, YU Zhi-Ming' FAN Wei', SONG Xiu-Xian', CAO Xi-Hua', YUAN Yong-Quan'
(1. Key Laboratory of Marine Ecology and Environmental Science, Institute of Oceanology, Chinese Academy of Sciences, Qingdao
266071, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. College of Environment and Safety Engineering,
Qingdao University of Science and Technology, Qingdao 266042, China; 4. Key Laboratory of Ocean Circulation and Waves, Institute of
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Abstract

combined the hydrodynamic model ROMS (regional oceanic modeling system) and the box model. Results show that

To understand the water flux and water exchange in Changjiang (Yangtze) River estuary in detail, we

monsoon controlled the water flux as a whole and transport water in north-south direction. The Taiwan Warm currents
played an important role in moving lower waters in spring and summer. The Changjiang River discharge was not mixed
with the open seas directly east of 123.5°E, but transported out of the study area across the southern boundary and then to
the open seas by ocean current system. Under a strong monsoon, water exchange depended more on the horizontal water
flux in the direction of the monsoon in the same layer but between upper and lower layers. Although longer water exchange
time coincided with an anoxia event, the decisive cause of anoxia was the spring layer that hindered the exchange between
the upper and lower waters.
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