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Budget of nutrientsand model in estuariesand coastal zone

1 2 3
(1.
, 266071 ;3.
:X55
15 %, 0.5%,
60 % 60 km

[2]

S N g pbia ,

LOICZ

1.1

[6]

NOs NO: NH4

50 %,
(71

[5]

266109 ;2.
266109)

:1000- 3096 (2008) 01-0065-05

50 % ,
[1] [8.,9]
, , [10]
2.5 2 (1) ,
( N P 30 % ,
70 %12
1.2
( )
Narragasett , 99.5 %
99.7% : Arca
chon (DIN)
90 % (18] ,
4 [14] ,
' , ,  Arcachon ,
DIN 194"
; ' Humber ,
71% DIN (181 . Oder ,
80 % (1]
, :2007-05-20; :2007-11-10
Neuse : (50339040) ;
(KZCX3-SW-232) ;
(630642)
(1974-) ,

,Email :chaichao1999 @126. com

Marine Sciences/ Vol. 32 ,No. 1/ 2008 65



EVIEWS

, 1.5%
? 50 %,
51 [27 28]
Humber ,
DIN , DIN 80 %™ :
[17,18] y
,Dugdale (29]
, [15,19] y
, 4
[30]
2.2 ’
\ [31]
[20] . '
, [21,22] ; ' E32]
) p H
, [32,33]
Szczecin pH ,
, 62 %, ,
(23241 \Wollast!®
) , 30 %
5
3
, (34,35 Chesapeake
, NOs NO: NHi ,
N2 N2O NHs : ( ) 5 10
, , Chesapeake ,
, , 27 % 54 %
20Tg, ,
[26] [36]
, Howarth [*"
(7] , , 10% <100%,

66 /2008 /| 32 /| 1



EVIEWS

[44 45]
6 DIN DIP
DIN DIP ,
[38,39] ’ (40] '
' 6.2
6.1 '
(LoICc2)
LOICZ dc dc dc
, at - Yar Va W
, dc dc
, Ky d2y+ Kz,
! ( 1)[41] L] 1C ,t
U,v,W X,VY,Z
T HA o N 3t Koo xuy.z
de
Y [F—iC] ,
1 1
AN ) '
z + Z[ - ] !N '
it
[42]
0=3 -2
| , | AN=S[ - 20 80 ,
] : AN=3 -
s ’ , AN ERSEM ECOHAM
AN>0, ;
' 23]
[43] (HAM SOM)

Marine Scienced Vol. 32 ,No. 1/ 2008

[1]

40

[45]

[46]

67



R Rk
EVIEWS

[1] : [M]. : :
2001.

[2] Meybeck M. The IGBP water group: a response to a
growing global concern[J]. Gobal Change Newdetters,
1998, 36: &12.

[3] JusticD, RabalaisN N, Turner R E, et al. Changein
nutrient structure of river-dominated coasta water: stoi-
choimetric nutrient balance and its consequences[J]. Estu-
arine, Coadal and Shef Science, 1995, 40: 339-356.

[4] Shen Z L. Historica change in nutrient structure and
its influence on phytoplankton compostion in Jiaozhou
Bay[J]. Eduarine, Coadtal and Shelf Sience, 2001,
52: 211-224.

[5] , . [3].

, 2000, 15(1) : 58-64.

[6] LiuSM, ZhangJ, Chen SZ, etal. Inventory of nutri-
ent compoundsin the Yellow Sea[J]. Continental Shelf
Research, 2003, 23: 1 161-1 174.

[7] Whitall D, Hendrickson B, Paerl H. Importance of at-
mospherically deposited nitrogen to the annual nitrogen
budget of the Neuse River estuary, North Carolina[J].
Environment International , 2003, 29:393-399.

[8] Paerl HW. Enhancement of marine primary production
by nitrogerrenriched acid rain[J]. Nature, 1985, 316:
T47-749.

[9] Peerl HW. Coastal eutrophicationin relation to atmos-
pheric nitrogen deposition: current perspectives[J]. O-
phelia, 1995, 41: 237-259.

[10] : , .
[3]. , 2003, 14
(7) : 1 107-1 111.
[11] : , .
[J1. , 2001, 32(5) :
465-473.
[12] Beddig S, Brockmann U H, Dannecker W. Nitrogen

68 /2008

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

32

Chr

fluxesin the German Bight[J]. Marine Pollution Belle-
tin, 1997, 34(6) : 382-394.

Rimmelin P, DumonJ C, Maneux E, et al. Sudy of
annual and seasona disslved inorganic nitrogen inputs
into the Arcachon Lagoon, Atlantic Coast (France)
[J]. Edtuarine, Coadtal and Shef Science, 1998, 47:
649-659.

Huang X P, HuangL M, Yue W Z. The characteris-
ticsof nutrients and eutrophication in the Pearl River
estuary , South China[J]. Marine Pollution Bulletin,
2003, 47: 30-36.

Allen J 1. A modelling study of ecosystem dynamics
and nutrient cycling in the Humber plume,UK[J].
Journal of Sea Research, 1997, 38: 333-359.
Grelowski A, Pastuszak M, Stek S, et al. Budget
calculations of nitrogen, phosphorus and BODs passing
through the Oder estuary[J]. Journal of Marine Sys
tems, 2000, 25: 221-237.

Dugdale R C , GoeringJ J. Uptake of new and regen-
erated forms of nitrogen in primary productivity[J].
L imnoogy and Oceanography, 1967, 12: 196-206.
Eppley R W, Coatsworth J L. Nitrate and nitrite up-
take by Ditylumbrightwellii Kinetics and mechanisms
[J]. Journal of Phycology, 1968, 4: 151-156.

Droop M R. 25 years of agal growth kinetics, a per-
wnal review[J]. Botanic Marine, 1983, 1 99
112.

Mefert M E, Zimmermann T H. Net release of ni-
trogenous compounds by axenic and bacteria containing
cultures of Oscillatoria redekei (Cyanophyta) [J]. Ar-
chiv Fur Hydrobiologie, 1979, 87(2) : 125-138.
Schaus M H, Vanni M J, Wissng T E. Nitrogen and
phosphorus excretion by detritivorous gizzard shad in a
reservoir system[J]. Limnology and Oceanography,
1997, 42(6) : 1 386-1 397.

Vidal M, Morgui J A, Latasa M, et al. Factors con-
trolling seasonal variability of benthic ammonium re-
lease and oxygen uptake in Alfacs Bay Hbro Delta,
NW. Mediterranean[J]. Hydrobiologia, 1997, 350:
169-178.

[J]. ,2002, 1: 78-81.

We H, SunJ, Moll A, et al. Phytoplankton dynam-
icsin the Bohai Sea—ebservations and modelling[J].
Journal of Marine System, 2004, 44(3/ 4) : 233-251.
Wollast R. Behaviour of organic carbon, nitrogen and
phosphorousin the Scheldt estuary[J]. Thalassia Jugo-
davica, 1982, 18:11-34.

Neumann T. Towards a 3D-ecosystem model of the
Baltic Sea[J]. Journal of Marine Systems, 2000, 25:
405-419.

/1



[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

R Rk
EVIEWS

Nixon SW, AmmermanJ W, AtkinsoonL P, et al.
The fate of nitrogen and phosphorus at the land sea
margin of the North Atlantic Ocean[J]. Biogeochemis
try, 1996, 35: 141-180.

Law C S, Owens N J P. Denitrification and nitrous
oxide in the North Sea[J]. Netherlands Journal of Sea
Resaarch, 1990, 25(1/ 2) : 6574,

[D]. , 1999.

Wattakorn G, Prgpong P, Noichareon D. Biogeochemica
budgets and processes in Bandon Bay[J]. Jounal o Sa
Resarch, 2001, 46: 133-142.

Eyre B. Nutrient biogeochemistry in the tropical Mo-
resby River Estuary system North Queendand, Aus
tralia[J]. Estuarine, Coastal and Shelf Sience, 1994,
39: 15-31.

Frodlich P N. Kinetic control of dissolved phosphatein
natural riversand estuaries: aprimer on the phosphate
buffer mechanism[J]. Limnoogy and Oceanography,
1988, 33(4) : 649-668.

Lebo M E, Sharp J H. Modelling phosphorus cycling
in a well-mixed coastal plain estuary[J]. Estuarine,
Coastal Shelf and Science, 1992 ,35: 235-252.

CowanJ L W, Boynton W R. Sediment water oxygen
and nutrient exchanges along longitudinal axisof Ches
apeake Bay: seasonal patterns controlling factors and
ecologica significance[J]. Estuaries, 1996, 19 (3) :
562-580.

Conley D J, Stockenberg A, Carman R, et al. Sedi-
ment-water nutrient fluxesin the Gulf of Finland, Bal-
tic Sea[J]. Estuarine, Coagtal Shelf and Sience, 1997,
45: 591-598.

[J1. , 2002, 26(2) : 33-36.
Howarth R W, Billen G, Swaney D, et al. Regional
nitrogen budgets and riverine N and P fluxes for the
drainages to the North Atlantic Ocean: natural and
human influence[J]. Biogeochemistry, 1996, 35: 75
139.

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Chr

Brockmann U H, Laane R W, Postma H. Cycling of
nutrientsin the North Sea[J]. Netherlands Journal of
S Resaarch, 1990, 26: 239-264.

Yurkovskis A, Wulff F, Rahm L , et al. A nutrient
budget of the Gulf of Riga, Baltic Sea[J]. Estuarine,
Coagtal and Shdf Science, 1993, 37: 113-127.

Radach G, Lenhart H. Nutrient dynamics in the North
Sea: fluxes and budgetsin the water column derived from
ERSEM[J]. Netherlands Journal d Sma Ressarch, 1995,
33(3/4) : 301-335.

Cordon Jr D C, Boudreau P R, Mann K H, et al.
LOICZ biogeochemistry modelling guidelines [ A ].
LOICZ Reports & StudiesNo.5,LOICZ [C]. Texd :
The Netherlands, 1996. 1-96.

TalaueeMcManusa L , Smith SV, Buddemeier R W.
Biophyscal and socioc-economic assessments of the
coastal zone: the LOICZ approach[J]. Ocean & Coast-
al Management, 2003, 46: 323-333.

Webster | T, Pardow J S, Smith SV. Implications of
spatial and tempora variation for biogeochemistry
budgets of estuaries[J]. Estuaries, 2000, 23(3) : 341~
350.

Durrieu de M X, DenisL , Diaz F, et al. Nutrients
and carbon budgets for the Gulf of Lion during the
Moogli cruises[J]. Oceanodlogica Acta, 2003, 26: 421-
433.

Joiris C. A budget of carbon cycling in the Belgain
coastal zone: relative roles of zooplankton, bacterio-
plankton and benthosin the utilization of primary pro-
duction[J]. Netherlands Journal of S Research,
1982, 16: 260-275.

Moll A. Phosphorus budget of the North Seafrom the
three-dimensonal Model ECOHAM1[J]. LOICZ Re
ports, 1997, 29:126-127.

Marine Sciences/ Vol. 32 ,No. 1/ 2008 69



