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Fig.1 Location of study areas:(a)ZMNNR, (b)LMNWP
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[] Sentinel-2 A PlanetScope F41% KAER B in#% 1 Fos.

=1 FTE1%&F A BYSentinel-2F0PlanetScope R &£ B 8]

Table 1 Acquisition time of Sentinel-2 and PlanetScope for image fusion

5T X Sentinel-2 PlanetScope
2016/12/09 2016/12/10
ZMNNR
2023/11/18 2023/11/18
2016/12/09 2016/11/15
LMNWP
2023/11/23 2023/12/15

1.2.2  PlanetScope %1%
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Fig. 2 Time distribution of PlanetScope images used for time-series monitoring (diamonds represent ZMNNR,

boxes represent LMNWP)
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Fig. 3 Workflow of this study

1.3.1 2o REARTE A

A B B H B i 3 ) b 1 S A 5 AU RASSFM(Robust and Adaptive
Spatial-Spectral image Fusion Model, RASSFM) > fif & Sentinel-2 A1 PlanetScope 52 15 LA $2 /& 41
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Fig. 5 Distribution map of sample points of mangrove, mudflat and water samples in the study area (a) (b)
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OA(%) 80.0 80.0
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Table 3 OA, ACPP, and MAEY for monitoring annual expansion in mangroves using different methods

ZMNNR LMNWP
OA ACPP MAEY OA ACPP MAEY
TRPMM (PlanetScope) 80.0 63.9 0.51 80.0 61.6 0.56
TRPMM (Sentinel-2) 51.7 33.3 0.97 71.7 32.0 1.16
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An approach for accurate identification dynamics of mangrove
plantation based on time series PlanetScope images and

threshold-rule

Wang Yuhang', Chen Jingwen'!, Ma Jiaojiao®?, Ju Xiaoxiao!, Fan Yourong'!, Gao Changjun®?

(1. College of Resource Environment and Tourism, Capital Normal University, Beijing, 100048, China;
2.Guangdong Provincial Key Laboratory of Silviculture, Protection and Utilization, Guangdong Academy of
Forestry, Guangzhou, 510520, China;

3. Guangdong Haifeng Wetland Ecosystem National Observation and Research Station, Guangzhou 510520,
China)

Abstract: Artificial afforestation is the main reason for the rapid increase of mangrove in recent
years. Accurate and timely monitoring of mangrove planting areas is particularly important for
evaluating the mangrove restoration effectiveness and wetland management. In this study, the
"detect-monitor-validate" framework was proposed, where "detect" refers to the fusion of
PlanetScope and Sentinel-2 to detect the potential distribution of mangrove, "monitor" refers to
the method for monitoring the annual expansion of mangrove planting areas based on time-series
PlanetScope images, called Threshold- and Rule-based Planted Mangrove Monitoring (TRPMM).
The “threshold” was determined based on time-series NDVI and NDWI, while the “rules”
included land-cover transition rules, intra-annual monitoring consistency rules, and inter-annual
monitoring consistency rules. Validate was based on high spatial resolution PlanetScope and
Google Earth, and the accuracy evaluation shows that the method has achieved good accuracy in
monitoring mangrove expansion. The Overall Accuracy (OA) is 80.0% in both ZMNNR and
LMNWP, and the Mean Absolute Error Year (MAEY) is 0.51 years and 0.56 years, respectively.
The monitoring results show that from 2020 to 2023, the ZMNNR mangrove has the largest
increase in area, reaching 125.2 ha; From 2018 to 2020, LMNWP had the largest increase in area,
reaching 40.2 ha. Threshold 1, optical image data, and intra-annual consistency rules all affect
the accuracy of TRPMM. Compared with using only time-series NDVI monitoring, the use of
TRPMM method resulted in an average increase of 17 times in the pixel ratio for accurate
classification of mangrove expansion in two planting areas. In the context of global mangrove
restoration, this method is expected to be used in more regions to achieve dynamic monitoring of

mangrove planting areas.

Keywords: Mangrove; Planting restoration; PlanetScope; time-series analysis; Threshold- and

rule-based planted mangrove monitoring (TRPMM)
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