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Fig. 2- The mangrove forests landscape
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Table 1- Confusion matrices (Columns: ground truth and rows: classification results)

M N-M W s UA
M 158 0 0 158 1.00
E N-M 2 107 1 110 0.97
& W 0 3 58 61 0.95
s 160 110 59 0A=0.98
PA 0.99 0.97 0.98 K=0.73
M 42 0 0 42 1.00
£ N-M 0 33 1 34 0.97
= W 0 2 12 14 0.86
X s 42 35 13 0A=0.97
PA 1.00 0.94 0.92 K=0.71
M 72 0 1 73 0.99
N-M 0 46 1 47 0.98
= W 1 1 21 23 0.91
@ s 73 47 23 0A=0.97
PA 0.99 0.98 0.91 K=0.70

M: Mangrove, N-M: Non-Mangrove, W: Water, S: Sum, PA: Producer’s Accuracy, UA: User’s
Accuracy, OA: Overall Accuracy, K: Kappa.
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Fig. 4- Importance of bands and indices used in the random forest classification in the Qeshm, Khamir,
and Sirik sites
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Abstract

Advances in remote sensing enable fast mangrove mapping the less need for intensive fieldwork, complex and
heavy processing, and skill-based classification techniques. In this research, mangrove forest mapping was
performed using Sentinel-2 satellite images in Google Earth Engine (GEE) in Hormozgan province in three
ecosystems of Qeshm, Khamir, and Sirik. For this purpose, all steps of mapping these forests, including pre-
processing and classification were performed in the GEE. The Modular Mangrove Recognition Index (MMRI)
and classic spectral indices were also used to highlight the spectral differentiation of mangrove cover from the
surroundings. To classify the image of the study area, three land cover classes were used: mangrove, non-
mangrove, and sea (water). The classification was performed based on the random forest algorithm and accuracy
assessment was evaluated in R software based on the K-fold validation method. The Qeshm site was
demonstrated the highest accuracy among the three ecosystems with an overall accuracy of 98% and a kappa of
0.73. Khamir and Sirik sites were shown an overall accuracy of 97% and a kappa value of 0.71 and 0.70,
respectively. The MMRI index was the most important variable in the RF classification in Qeshm and Khamir,
while in Sirik, the SAVI index was the most important spectral index in mangrove map providing. The overall
accuracy of over 95% at all three sites indicates that combining Sentinel-2 data using appropriate indices in the
GEE is an effective approach to mangrove forest mapping.

Keywords: Mangrove Forests, Random Forest Classification, Mangrove ldentification Index, Sentinel-2,
Spectral Indicators
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