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Abstract

We consider the changing trends of marine plankton growth-oxygen production in the context of
global warming in this paper. Based on the relationship between phytoplankton and oxygen, the
cycle and transport of related material flows are characterized by functions, and the basic model
of the three is obtained under constant temperature, and then the effect of temperature rise on
each of the chemical reactions is introduced, and a spatial diffusion dimension is added on the ba-
sis of the original model, and the negative feedback effect of the ecosystem on the climate is con-
sidered, and the plankton-oxygen-temperature change model is finally obtained. Using the diffe-
rential differentiation method of differential equations and combined with python programming,
the relationship between phytoplankton, zooplankton, oxygen concentration and rising tempera-
ture is solved, and the quantitative change curve is plotted. The simulation results show that in the
past 500 years, the fluctuations of plankton and oxygen will tend to be flattened, the amplitude
will gradually decrease, and the overall trend will be slightly decreasing; at the same time, the
amplitude of temperature rise will also tend to be flat, and the two will restrict each other, making
the ecosystem more stable.

Keywords

Diffusion Equation, Finite Difference Method, Plankton-Oxygen-Temperature Variation Model

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

BEE L AR R IR, N AR B R 3, FUrh DL A I A 2
(Y AR A5 R 2 LB AT T, A S S 77 T O 58 . g TR AR v AR S R G
(IR P, RS R G B TR ER 2 28 5 B R (R, SULRIN, 052 SRR B (i
WL R E IR N, 2 A AP M TR 406 R [1] [2].

1 A FRABE 45 K PR IR T, — 7 IR SRS 5 2 1 — FRERE(DMS) [3], TR K i 2 2
HEHRRRT[A], IR MR A (RIS S TR AR A K 53—, R TRIR Sk AR S i
TR IR “HPERERAE” AR[5], MBI A K IR RO S SR, S
BUHR AR TR

SERE RIS T Bk — KA 6], [T 2R A A PR B B [T TR 1 & 2,
5~ VU R TR R A R S B0 1 B T LSRR A B8]

2. IRBIMENL

WAVH B R IAERY, ST A BRAT IR TR V7 AR ) A KR = S R R R DG R, ) ) o A
FE T A2 ) (60 25 e S D AT R i AL A) 5 480 SR B TR 0% 2R DA % 4 TR AR I il SRV VA Ui B2 T s R X P o %
HI2 A2 BE[9] [10] .
2.1 BHEPMESFSHEIAERER

PR YIRS R G AR, AR BRI AR Y AR R S BRI

DOI: 10.12677/ams.2022.91007 55 PR EERTI


https://doi.org/10.12677/ams.2022.91007
http://creativecommons.org/licenses/by/4.0/

AL

~3

FEBEIN, XL AR (R RV PRI S R . AREHE S R B TR, [V I sh P v e
Yy, BRIHARKEE., =FRAN1NWE 1 PR,

p :
_— T 3
== ERIIEIEY N

[pmw \
\

@ ) |
ou<—>{ R AR
;’/" € / 4 j
%mwi M@u‘ gewu |
.\ | \% | /
me < CE 1/

Figure 1. Schematic diagram of the relationship between
plankton and oxygen
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Table 1. Correlation function expressions
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Figure 2. Graph of phytoplankton density versus oxygen concentration in a stable
temperature state
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Figure 3. Plankton-oxygen-temperature variation model
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