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TR T U0 (Py) v 0.042 m/h
A EL T HOR BU(Ps) K 0.4 m*/h
TRIFAE Y E IR R 1R (Pe) a 1.0x10°° mmol/cell
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Fig. 1 Equilibrium state of the Nutrients and Phytoplankton in the NP model
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Tab.2 Optimal parameter perturbations obtained by solving ten nonlinear optimal experiments

SR BN P P Ds. Pa Ps. Ps.c P, Ds.. Do.s Do
P, -1.0 -0.3 1.0 0.59 098  -1.0 -0.82 1.0 -1.0 0.023
P, 012 1.0 1.0 1.0 091  -1.0 -1.0 1.0 -1.0 -1.0
P, -1.0 -1.0 -1.0 -1.0 1.0 -1.0 1.0 1.0 -1.0 1.0
P, -1.0 -1.0 -1.0 1.0 099  -1.0 -1.0 -1.0 -1.0 -1.0
P; 1.0 -025 -1.0 -1.0 1.0 -1.0 1.0 1.0 -1.0 0.43
P, 1.0 045  -1.0 -1.0 1.0 -1.0 1.0 1.0 -1.0 0.5
P, -1.0 -0.7 -1.0 -1.0 1.0 -1.0 1.0 1.0 -1.0 -0.07
P, -1.0 -1.0 -1.0 -1.0 035  -1.0 1.0 -1.0 -1.0 1.0
P, -0.74 0.75 1.0 1.0 -0.03  -1.0 -0.17  -1.0 -1.0 -0.11
P, 0.82 1.0 0.73 0.5 1.0 -0.63  -1.0 076 0.7 -1.0

* 3 EORIE LA RS 2 A H bR R EUE . 7T

UL, S8 Py (REPRER 1A R0 B AN 5 PR /S,

SR Py (5 LT WD) AN B E PESZ I R R . 45 B

x3 ERBSYYRMABHEREREE

PREL(E AR LG LA 0.192 3 5.335, fe/IME 55 AME
FHZEAT 30 fi% . Rk, EEUEAIh S EEL s AT &
PSR AR 220K, X eI T SR M, M

Tab.3 Cost function values obtained by solving ten nonlinear optimal experiments

Jl’c J2a£ J}w J4w JSsL'

JG’L‘ J7aa JS)L‘ J99L' JlOw

0.192 1.301 1.579 0.872 2.938

3.109 2.964 2.242 5.335 1.254
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Fig. 3 Schematic of observing system simulation experiments
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Fig. 4 Results of OSSE experiments: removing the pertur-
bations sensitive/insensitive parameters
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Fig. 5 Coefficients of variation obtained by removing the
sensitive/insensitive parameter perturbations
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Fig. 6 Vertical distributions of Phytoplankton by removing
the sensitive /insensitive parameter perturbations
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Abstract: The deep chlorophyll maximum (DCM) is a common ecological phenomenon in oceans and lakes.
Numerical simulation has emerged as an important tool for studying this phenomenon, and parameter uncertainty is
a primary source of uncertainty in the simulations. By optimization parameter sensitivity analysis, the sensitivities
of 10 parameters in the nutrient—phytoplankton model related to DCM simulation were investigated. The results
revealed the sensitive parameters in the DCM simulation to be background turbidity, vertical turbulent diffusion,
nutrient content of phytoplankton, and recycling coefficient of nitrate; perturbations in these parameters lead to
considerable changes in the DCM. In addition, the observing system simulation experiment was designed to
evaluate the improvement in DCM simulation while eliminating sensitive parameter errors. The results revealed that
the average improvement in DCM simulation resulting from the removal of the sensitive parameter errors is 56.83%,
which is approximately 13 times that obtained from the removal of the insensitive parameter errors (4.51%).
Moreover, the coefficient of variation was calculated to examine the stability of simulation improvement. The
values obtained were 9.44% for the removal of sensitive parameter perturbations and 14.76% for the removal of
insensitive parameter perturbations, indicating decreased stability. This study suggests that prioritizing the
parameterization scheme and target observation related to sensitive parameters may provide valuable insights for

the advancement of DCM simulations and predictions.
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