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Tab.1 Available Sentinel-2 image numbers for
the study area from 2016 to 2022

Ay Al SRR 5 Ay TSGR EL 5
2016 4 275 2020 4F- 473
2017 4F 299 2021 4F 553
2018 4F 477 2022 4F 486
2019 4 495
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B, H—Ab 25 FAE 9545 £ ( normalized difference veg-
etation index,NDVI) "' JH—1k 2% /K850 ( normal-
ized difference water index, NDWI) " f&1Fag1H—1k
72 5 K #8 B ( modified normalized vegetation index,
mNDWTI) SR — A SR B (normalized differ-
ence built — up index, NDBI)!™'  H i NDWI #i
mNDWT A LR R g 5% 58 1t (9 15 6L, il NDVI Al
NDBI ] LA 5 53 58 1t ) Bl K U R AIE | 3 227K 3158
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Tab.2 Water body classification system in the study area
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Tab.3 Number of samples constructed
in this study from 2016 to 2022
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Fig.2 Technical flowchart
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Fig.4 NDWI and landscape change in aquaculture ponds and paddy fields for each month in a year
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Tab.4 Descriptions and formulas for the three
shape metrics used in this study
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Fig.5 Classification model of hierarchical decision tree
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Fig.6 Characterization of the shape of aquaculture ponds in relation to other water bodies
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Tab.5 Confusion matrix and classification

accuracy analysis

ARy FHl FRE j;i Kg‘;‘; UA/% PA/% OA/%
2016 4F iigﬁz 4(4)3 433 0.84 93.37 90.20 91.90
2017 4F jzgﬁw 4?3 433 0.87 94.11 92.60 93.40
2018 4F iigm 4}12 53411 0.85 93.62 91.00 92.40
2019 4F i%{;ﬁh 4411? 422 0.85 92.91 91.80 92.40
2020 4F iigﬁ(m 4?2 4‘; 0.88 94.52 93.20 93.90
2021 4 ii%& 4§g 5(3)3 0.86 93.90 92.40 93.20
2022 4 iigm 4§3 4;; 0.88 95.25 92.20 93.80




MRARTE 4. FET BT Sentinel-2 £ VLI I 55 5 1 i B

- 175 -

(c) ABkT 25 5% 1 x

éig gobsgé;?uom _i‘é’é 13 3}/;0.08;(1)29?1.1795 . _ilé’é H g%sgé?yo.oszs

=0. v 1 =0. . y =0.

fﬁ 25 B o B (1)'8

B 20 w13 ®os

w15 Hi2 Ho7

810 gé 1.1 gé 0.6

w5 /<£[ 1ol /<£[ 0.5

&= L« Log

& 0 5 1015 20 25 30 35 10 11 12 13 14 15 04 06 08 10 12 14

A HREY S B /hm? RIRPER AR

(e) M (f)LSI (g) BB

7 ARBERSNESHIKE G FIHHEANBENERZ BRI LR

Fig.7 Comparison between the results of this study and corresponding results manually delineated from Google Earth images
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Fig.9 Spatial distributions and areal changes of aquaculture ponds in study area from 2016 to 2022
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Information extraction of aquaculture ponds in the Jianghan
Plain based on Sentinel-2 time—series data

CHEN Zhiyang', MAO Dehua®, WANG Zongming”, LIN Nan', JIA Mingming”, REN Chunying”, WANG Ming’
(1. School of Geomatics and Prospecting Engineering, Jilin Jianzhu University, Changchun 130119, China;2. Key Laboratory of
Wetland Ecology and Environment, Northeast Institute of Geography and Agroecology,

Chinese Academy of Sciences, Changchun 130102, China)

Abstract; In recent years, the rapid expansion of the aquaculture pond industry has given rise to a series of
ecological and environmental issues. The Jianghan Plain is recognized as one of the most important freshwater
aquaculture bases in China, and investigating changes in its aquaculture ponds is crucial for China’ s ecological
conservation. Focusing on the Jianghan Plain, this study proposed a method for extracting and monitoring changes in
aquaculture ponds using Google Earth Engine ( GEE) and Sentinel =2 dense time — series images. Using this
method, which combined K—means clustering and a hierarchical decision tree classification algorithm, this study
achieved accurate information extraction and spatiotemporal pattern analyses of aquaculture ponds in the plain in
each year from 2016 to 2022. The results indicate that the combination of K—means and the hierarchical decision
tree algorithm that integrated time—varying features allowed for accurate classification of aquaculture ponds, with an
overall classification accuracy of 91.90% and a Kappa coefficient exceeding 0.84. In 2022, the aquaculture pond
area of Jianghan Plain is 2 126.43 km®. Among these area of aquaculture ponds, 43.24% were concentrated in
Jingzhou City, while Yichang City had the fewest area of aquaculture ponds, accounting for only 0.76%. From 2016
to 2022, aquaculture ponds in the Jianghan Plain exhibited an upward trend overall and dynamics with pronounced
spatial heterogeneity. Specifically, the total area increased to 2 126.43 km” from 1 947.43 km’®, increasing by
9.19%. The proposed methodology provides an important reference for the precise monitoring of aquaculture ponds,
and the resulting dataset serves as a valuable reference and holds great practical significance for the ecological
conservation and the assessment of sustainable development goals in the Jianghan Plain.

Keywords: Jianghan Plain; inland aquaculture pond; K-means; time series data; Google Earth Engine
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