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Tab.1 Selected satellite images during 2017 and 2022
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2022-09-18 Level-2A 0

% 2 Sentinel-2 SG4FENT B
Tab.2 Features derived from the Sentinel-2 Images
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Fig.2 Workflow of extracting decision rules from trained
RF models to derive Suaeda Salsa map
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Tab.3 Classification confusion matrix and precision analysis
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Tab.4 Classification accuracy results of decision

rules in different years

I Ji] EHERESY 0A/%
2017-09-29 B3/B4<0.98 & B5/B3=1.16 86.0
2018-09-04 B3/B4<1.0 & B5/B3=1.20 925
2020-09-18 B3/B4<0.88 & B5/B3=1.46 96.8
2021-09-23 B3/B4<0.83 & B5/B3=1.46 97.3
2022-09-18 B3/B4<0.96 & B5/B3=1.26 98.5

N AT RS B P SR, 7531 2017—2022 4L {0]
1 B A 25 404 DL 3, %M IX £6 M Al 22
AT R, 2R “IRFRIRIR” T
RSt e, 5 b B 52 1A AR S R U80S PR gk, AR
5 12 b, DX R Hb B T FR G T4 R (£5) ,2017—

o 7
£ « !
2oy ’TQ \,;5“ . ,:f !
4 s 4 . A -GPSR . )
@© e N L
£
(a) 2017 4E (b) 2018 4F (¢) 2019 4E
‘,/” o ,; o/ /,
{: ' \'? 4 |
Fog e ) ; w 'ﬁ
i P C e TR | [T W, }
= Y ‘\,‘

(d) 2020 4 (e) 2021 4 (f) 2022 4%
B3 2017—2022 FiTiH O ER =T
Fig.3 Temporal and spatial distribution changes of Suaeda Salsa in Liaohe estuary from 2017 to 2022
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Tab.5 Area information of Suaeda salsa in Liaohe

estuary from 2017 to 2022 (hm?)
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Fig.4 Classification results of each elements of the decision rule
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Tab.6 Confusion matrix of extraction results

of Suaeda Salsa using SSVI
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Tab.7 Threshold and accuracy of SSVI extraction
Suaeda Salsa from 2017 to 2022

s ] [ ERFEPSN 0A/ %
2017-09-20 SSVI > 4 73.0
2018-09-27 SSVI > 0.3 84.0
2020-09-30 SSVI > 1 71.5
2021-09-01 SSVI > 3 66.8
2022-09-01 SSVI > 5 79.5
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Fig.5 Centroids shifting of Suaeda Salsa in Liaohe
estuary from 2017 to 2022
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Fig.6 Schematic diagram of succession of Suaeda salsa in the east bank of Liaohe estuary
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Fig.7-1 Schematic diagram of succession of Suaeda salsa in the west bank of Liaohe estuary
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Fig.7-2 Schematic diagram of succession of Suaeda salsa in the west bank of Liaohe estuary
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Remote sensing—based monitoring and identification mechanisms of the
spatiotemporal dynamics of Suaeda salsa in the Liaohe estuary, China

LI Yubin'?, WANG Zongming®, ZHAO Chuanpeng’, JIA Mingming’, REN Chunying®, MAO Dehua’, YU Hao'
(1. School of Surveying, Mapping and Exploration Engineering, Jilin Jianzhu University, Changchun 130118, China;
2. Key Laboratory of Wetland Ecology and Environment, Northeast Institute of Geography and Agroecology,
Chinese Academy of Sciences, Changchun 130102, China)

Abstract; The Liaohe estuary of China boasts the largest red beach landscape in the world. Monitoring the
spatiotemporal dynamics of Suaeda salsa in this region is of great significance for revealing the performance of
conservation measures such as returning aquaculture to wetlands. Currently, satellite remote sensing technology has

been widely applied to the mapping and identification of coastal vegetation including Suaeda salsa. However,
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existing classification methods rely on black —box models, which are difficult to interpret, while overlooking
exploring identification mechanisms. This has hindered the improvement and development of related methods.
Fortunately, the advancement in explainable artificial intelligence ( XAI) has provided new directions for analyzing
the black—box models. Considering that the decision rules in random forests are interpretable, this study developed
a new method to extract the optimal decision rules from trained random forest models. Using this method, this study
ultimately reconstructed the optimal decision rules used to identify Suaeda salsa, i.e., B3/B4<0.90 & B5/B3 =
1.46, with an overall data accuracy exceeding 90%. Using annual Sentinel-2 images from 2017 to 2022 as a data
source, the study successfully extracted the annual dynamics of Suaeda salsa in the Liaohe Estuary. Accordingly,
by combining the centroid migration method, this study analyzed the spatiotemporal changes in the Suaeda salsa
following the implementation of returning aquaculture to wetlands, revealing the current status that the Suaeda salsa
in this region is undergoing rapid restoration.

Keywords : returning aquaculture to wetlands; Suaeda salsa; explainable artificial intelligence ( XAI); random

forests; decision rule
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