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Abstract: To improve water quality and enhance ecological management, all the net-pen aquaculture facilities in the East Lake
Taihu have been removed by the end of 2018. Understanding the impact of this activity on lake ecosystem health is critical to pro-
mote efficient ecological management. Aquatic vegetation, especially submerged aquatic vegetation is an essential component of
healthy lake ecosystem, as they provide food and shelter, help to secure and stabilize shorelines and modulate nutrient circulation.
Additionally,, submerged aquatic vegetation can improve water clarity by competing for nutrient with algae. Monitoring submerged a-
quatic vegetation is fundamental to lake ecosystem health evaluation. In this study, we leverage Sentinel-2 data to map the temporal
change of different types of aquatic vegetation types (i.e., emergent vegetation, floating-leaved vegetation and submerged aquatic
vegetation ) , as well as the dominant submerged aquatic vegetation species. We found that the dominant vegetation shifted from sub-
merged to floating-leaved vegetation after the pen aquaculture removal in East Lake Taihu. Meanwhile, the total coverage of sub-
merged aquatic vegetation and its diversity significantly decreased, suggesting environmental degradation in this area. Our research
indicated that removing net-pen culture has negative effect on lake ecosystem health. Efficient ecological management of this critical
lake system requires comprehensive evaluation before they implement any management activities.
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Fig.1 Sentinel-2 false color image of the study area (a) ; site photos of floating-leaved aquatic vegetation (b),
cyanobacteria blooms (¢) and submerged vegetation (d)
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Tab.1 Basic information of Sentinel-2 images used in this study
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Fig.2 Classification decision tree of aquatic vegetation types and cyanobacteria blooms (a) ; Mean spectral curves

of classification features (b) ; Normalized frequency histogram of EVSI (c¢), Al (d), NDVI (e) and SVSI (f)
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Tab.3 Principle and method of extracting different submerged vegetation species based on living history
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Tab.4 Accuracy assessment of classification results for aquatic vegetation types and cyanobacteria blooms
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Tab.5 Accuracy assessment of classification results for submerged vegetation species
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Fig.3 Remote sensing maps of aquatic vegetation types and cyanobacteria blooms in the same season in 2017

(before pen aquaculture removal) and 2019 (after pen aquaculture removal)
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Tab.6 Area of aquatic vegetation types in the same season in 2017 (before pen aquaculture removal )

and 2019 (after pen aquaculture removal )

. T A/ km? R /%
KA R
2017-07-28 2019-08-17 2017-07-28 2019-08-17

TEIK A 1 8.29 11.03 4.06 5.41

I AR 29.87 40.72 14.65 19.97
DUKAE 32.12 21.01 15.75 10.30
Wk AR 0 8.79 0 4.31

3 #it

AWFFEEET Sentinel-2 R INFZAR I SR 18 832050 | R A R 6] 190 4 5 iU 7K AR A R 9 78



514

2017-01

UK
10 km
[

2017-07

TUKAEBL
10 km

2019-01

2017-02

VLKA
10 km
[E—'

2017-08

UKL
10 km
| — |

2019-02

J. Lake Sci. (#1:#F3),2021,33(2)

2017-04

TUKAFE
10 km
[E—'

2017-10

UK FE#E
10 km
[

2019-04

2017-05

TUKAFBE
10 km
[E—'

2017-12

MIWIEE 0
10 km
[

2019-05

UK =05 TUKAHEE
10 km 10 km
[

2019-08 2019-10 2019-12

TUKAFE UK
10 km ( 10 km
[ [

[ 4 2017 4 (FE HRERET) F1 2019 4F (FE HRER IS ) AN ) A0 K AR #2251
Fig.4 Remote sensing maps of submerged vegetation distribution in different months in 2017

(before pen aquaculture removal) and 2019 (after pen aquaculture removal )
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Fig.5 Dynamics of submerged vegetation area in different months in 2017

(before pen aquaculture removal) and 2019 (after pen aquaculture removal )
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Fig.6 Remote sensing maps of submerged vegetation species in 2017 ( before pen aquaculture removal )

and 2019 (after pen aquaculture removal )
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