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Tab. 1a Marine planktonic ecosystem Models and their features in the 1990s
FE #R RETE BRER HERE BRI e
1 Fasham P.Z,B £#H-F HRAEE B ESRANERR
(1990) N,A,Nd, D BEeR
2 Varela% H,2P", N EH DR ¥ FEH G RaBR AT R
(1992) Z,POM 0—300m o itg 7T AL AR #Y HL
3 Taylor® 4P, 3H, 4N #EH—F 220d Je KT BWHESRENZHEL
(1993) D RER 47° —60° N,20° W
4 Frost P.H,D EH-4 F FEE EHEREYAERAE
(1993) N, A RER 50° N, 145° W FHEERR
5  Radach% P,N.D EH -4 F e YRGS N
(1993) *MHZ & ¥
6  Sharples® P,N,Na ®H -4 F e WG hRT &Kok
(1994) PAR 0—70m K AE B
7 Mcgillicuddy N, NE,A FEH—%  155d ek HEKIE
% (1995) P.H 0—140m 15° —60° N,20° W
8 kg P.Z,B Z#H-F % 24° N,80° W FHERR AN FRES
(1995) D.N, A, Nd REEZ 5 Bk vk
9  Oguz% N, AP EH—-% F Rig EEHEEL
(1996) Z,D 0—200m
10  Mccreary® N,P,Z EH—% F (IR (3 RWESRAENERER
(1996) D
11 Franks% N.P.Z X,Z Z% ZHX.0—-210m FriFm W R T 3R
(1996) Z:0—300m BYRE LR
12 Eigenheer’® P,Z,B FEHZZFE  140d BREEFEEAFHES
(1996) N, A, D, Nd 0—150m REAALHI R
13 Bacher’ P,PB,N T £ Marennes—oleron t AR ERER/R
(1996) Dw.Ds, W AR bay
14  Chen’% N,P.Z = 35d 8 B & BR—15 A O1 i 7k o 2 g 4 =
(1997) TLRETRESL 1 & 1R
15 Cu% P,Z.28”N, EH % 90d RiEgHE HERTTERMEHS
(1997) DOC. EZ, MP 0—80m T RFEEKE
16  Guo® N, P, PP =% A.Kx+HE it B Yo Ry
(1997) Z.P 0—500m B e Em
17  Franks N,P,Z X,Z % 5d.X:0—120m 30°N #RX Mig5Eia T iRbE
(1996) Z:0—500m Py R 4
18 Loukos® N, A, P EH-% F B, 140° W Fe, NFR 1 [ 8, £ A %
(1997) Z,D, (Fe) 0—150m HFHEVEH
19  Norberg% P, Z, POM TH BERSESRERENE
(1997) F 5 )
20  Kuhn% P.Z,B BE-#% ZF e e TS REINFE
(1997) N,A,Nd.D 0—150m
20 BEMET 2P”.B.Z,POC E# 122d e300 FREFR IR AE S R Ma
(1997) DOC, DO, P, Si Ll 7R B [E] AE 4K,
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@ Bacher C, O Rallard, A Menesguen, 1996. Coupling models of the phytobenthos, phytoplankton primary

production and oyster growth in the Marennes—Oleron bay. (Personal communication)
@ Guo X, T Yanagi, Dunxin Hu, 1996. Ecological modelling in the East China Sea. (Personal communication)
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in the equatorial Pacific 140s. (Personal communication)
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Tab.1b Symbols in ecological models and their meanings

5 B X ® 5 B X " 5 B X

p RWEY A NHi Si 3

z BUEEY Nd HmANLE Dw 7K BB

B HHE D BE Ds WP R
N EFEHNO; H BHREY PAR HEAEREH
POM Bh ALY NE HBRESRHE Na EMENES R
DOM ERANY PP B w 3

DO R R PB KIEH Y Fe %

EZ FHEYHERE MP FHEY KT &

Q) AERANN¥RAUEE-ENE, W - BIEXRTERLET-EHE
BEMER., EEX_ ZH#ENBRH T RBMEA, i1 Chen % (1997) 1 Guo % (1996) VF|
BA=#myE-E Y EE5E A B 7 %V 98 Ll a9 v iR 7K X Louissiana—Texas ff 22 X
BHRASEANEHAATERYRRESRELA. HIMEF -8R EHN THE,
0 Staystad % (1998) 7, Stoens % (1998)”. 90 FER U ZFEBR A I ¥EEAMBRN
B, AR ILE A e R =44 BB & R (Fransz et al, 1991).

(3) 90 FALLIRT B TAER M E P XK FEIE LM EBEH T, 90 FR
PG, A RBUALREERBHHR NS, KR & KT#E. KEE DEERBERE
F5AREHEVHEXNEEEE, W 4SE. BF WE, LG, e, B, Fh{AEmMm
RiB%.
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FWHASRAH N FHAGATYEIENAEYIBEAREATRRESREN S
Atik, BFRREMAFTELONIBOAR, FRMEXESHYENEY RN HE
AME. X2HHET 90 FREBEZFHRETRAN NHEATEENYEME YT HE.

PR E A E - Y BRI AS R RS N EME W, R O kK, G
BMEFARENER DEAREGKERTRE « RAHEE RS BMOEWE, BRI R
HIBARHEENZANE. KFKEEHEWIERSE. X—aNRAHAS T RH=FEK
AR EAB. 90 FALIE, —E=#EAPHEE 7R GHR) MY BB — R
BEXAEETREEZEE TRZEN R S8Rk i BB RE, A 1R 8 i8R A
BHAE, BEHUET WEMLEE., 590 FRURMAL, BEHWEKXRA THAHAESHE.
i 2E 90 AEACLARTHY THEh, BARMA — SR 4/ T/, B —BM LR LR, —
BERXF, EEMA - NERCHRERRESREENTARMER L TRZEHTHRERE,
AEREREAESRANEMARELBROARTHAAYEIROER, 21 MR

1) W5 343 WM 2)

2) Staystad D, Johausen V, Pedersen O P er al, 1998. Effect of life cycle strategies on the advection loss
of calaus finmarchicus from the Norwegian Sea. GLOBEC Open Science Meeting, Paris

3) Stoens A, Meukes C, Dandonneau Y er al, 1998. New production in the equatorial Pacific: a coupled
dynamical biogeochemical modelling. GLOBEC Open Science Meeting, Paris
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PALE 6 MBIETIREMNEYE NN EERL W, BHR, BEEBAR 10C, EYHEKR
PR R XM A, X Q" N (Fransz et al, 1985). TEFTHI R AW MR E M,
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Tab. 2 Physical and biological processes in ecological models in the 1990s
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ﬁ zﬁ ﬁj % & ﬁ ﬁ n n n n n n n n y n

1) #ExEYEsI AR ma R

y EERMYES AR FESEIYEREY LR
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PROGRESS IN MARINE PLANKTONIC ECOSYSTEM MODELLING

GAO Hui-wang, FENG Shi~zuo, GUAN Yu-ping

(Institute of Physical Oceanography, Ocean University of Qingdao, Qingdao, 266003)

Abstract The structure of marine planktonic ecosystem models is discussed. The progréss in
marine planktonic ecosystem modelling in the 1990s is also reviewed and compared with earlier
studies on modelling. The features of marine planktonic ecosystem modelling in the 1990s are as
follows. The numbers of state variable have increased from 2—4 to 3—7. Emphasis has been placed
on the role of physical forcing to ecosystem, and the turbulence mixing in the vertical direction is
parameterized according to a turbulence scheme in many models. Most of the studies are based on
the models developed in the 1990s, still some on the models appearing before 1990 or the modified
version of the old models. One—dimensional models contribute to a great part of the references and
there have been several studies of 3—dimension physical-biological modelling. Most of the studies
focus on the North Arctic Ocean and some are applied to broad areas such as Equatorial Pacific,
the Arabian Sea and the East China Sea.
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