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Abstract

In general, long-term changes of ecological factors take a pulse form in which they interact
with other factors and go through a repeated increasing and decreasing cycle. The coupling of
the two approaches the grid model and the box model in ecological modeling can lead to an in-
depth understanding of the environment. The study analyzes temporal variations of major
storages with an energy system model that formulizes effectively the relationships among
nutrients, phytoplankton, and zooplankton in the Yellow Sea and the East China Sea. An
increase of light intensity and standing stock of nutrient increase the magnitude and frequency
of pulsing. Also, an immense reduction of nutrient concentration can cause extinction of the
pulsing and bring about a steady state. It is concluded that the nutrient loads in freshwater
discharge from the Yangtze affect the cycles of major ecological components as well as water

quality variables and play an important role in the marine ecosystem.

Keywords : Pulse, Energy system model, Nutrient, Phytoplankton, Zooplankton, Yellow Sea
and the East China Sea
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M = Material (DIN), P = Producer (Phytopl

Kkton), C = C' (Zooplankton)

dM =J1 + J2 + J3 + K10*P + K11*C - K3*R*M*P - J4
dP = K2*R*M*P - K4*P - K6*P*C - K8*P*C*C - K10*P - K12*P -J5
dC = K5*P + K7*P*C + K9*P*C*C - K11*C - K13*C -J6

Fig. 1. Energy systems diagram and differential equations for the mini-model PULSE
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Table 1. Input values and coefficient calibrations for the PULSE model
Definition Input values
Volume of boundary 1.715 x 106 m’
Sources 1=100% R=10%
Storages M=192.1kg P =3258kg C=052kg

KI*R*M*P = 4,500 K1 = 0.00014

K2*R*M*P = 81.45 K2 = 0.0000026

K3*R*M*P = 313.0 K3 =0.00001

K4*P = 3.258 K4 =0.01

K5*P = 1.629 K5 =0.005

K6*P*C = 16.29 K6 = 0.00077

Coefficients K7*P*C = 5.80 K7 = 0.00028

K8*P*C*C = 277.0 K8 = 0.0002

K9*P*C*C = 65.16 K9 = 0.000047

K10*P = 16.29 K10 = 0.05

K11*C = 32.6 K11 =05

K12*P,=;1.0 K12 = 0.003

K13*C = 1.0 K13 = 0.015
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Fig. 3. Variations of nutrient, phytoplankton, and zooplankton
for different simulation scenarios
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