
P
os
te
d
on

A
u
th
or
ea

25
J
an

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
g
h
ts

re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
61
15
60
35
.5
81
45
24
9/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Inversion of chlorophyll-a concentration in Donghu Lake based on

machine learning algorithm

Xiaodong Tang1 and Mutao Huang1

1Huazhong University of Science and Technology

January 25, 2021

Abstract

Machine learning algorithm, as an important method for numerical modeling, has been widely used for chlorophyll-a concen-

tration inversion modeling. This work aims to build an effective inversion model of chlorophyll-a concentration in Lake Donghu

based on machine learning algorithm. Toward this aim, a variety of models were built by applying five kinds of dataset and

adopting back propagation neural network (BPNN), extreme learning machine (ELM), support vector machine (SVM). The

model accuracy analysis results revealed that multi-factor dataset for modeling has the possibility to improve the accuracy

of the single-factor model, and seven band combinations are better than seven single bands when modeling, Besides, SVM is

more suitable than BPNN and ELM for chlorophyll-a concentration inversion modeling of Donghu Lake. SVM3 is the best

inversion one among all multi-factor models that the MRE, MAE, RMSE of SF-SVM are 30.82%, 9.44 μg/L and 12.66 μg/L,

respectively. SF-SVM performs a better inversion effect than SF-BPNN and SF-ELM, the MRE, MAE, RMSE of SF-SVM are

28.63%, 13.69μg/L and 16.49μg/L, respectively. In addition, the simulation effect of SVM3 is better than that of SF-SVM. On

the whole, an effective model for retrieving chlorophyll-a concentration has been built based on machine learning algorithm,

and our work provides a reliable basis and promotion for exploring accurate and applicable chlorophyll-a inversion model.
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