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Abstract: Mangrove forests are intertidal herbaceous and woody wetland communities that grow on tropical and subtropical
coastal mudflats and riverbanks, and are one of the most productive and biologically significant ecosystems, providing
important support for the development of coastal ecology, economy and society in all aspects. However, mangrove forests are
one of the most vulnerable and threatened ecosystems in the world due to their special growing locations. Aquaculture, urban
development, environmental pollution, deforestation, and sea-level rise are constant threats to mangrove growth. This loss of
mangrove forests greatly threatens the survival and development of human beings. In recent years, the management and
conservation of mangrove forests have received worldwide attention, including methods for the scientific and effective
monitoring of mangrove forests. Understanding of the spatial and temporal changes and trends of mangrove forests is very
important for the conservation, restoration and sustainable management of mangrove forests. Based on the Google Earth
Engine (GEE) cloud computing platform, this study used global mangrove distribution data and Landsat series optical

image feature index data, combined with Theil-Sen median trend analysis, Mann-Kendall test, and Hurst index to analyze
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the spatio-temporal distribution characteristics of global mangrove forests, their spatio-temporal evolution trends and their
sustainability characteristics. Firstly, the global mangrove area declined and then increased from 1990 to 2020, with a net
decrease of 52174.18km’ in total area, and overall disappeared at an average rate of 1.2% per year. The most serious region
of mangrove loss was in Southeast Asia over the world, followed by Australia and New Zealand, South America, and East
and Southern Africa. The area of mangrove forests showing changes in degradation trends (82.8% ) was significantly larger
than the area of improved areas (17.43% ), with the most pronounced degradation trends in Australia and New Zealand.
Then, the global trend of mangrove forest change in 2015—2020 improved, 73.85% of the global mangrove forests are
sustainable in the future, with the area of persistently improving areas (38.58% ) being larger than the area of persistently
degrading areas (33.06% ), and the sustainability of the improving areas being significantly higher than that of the
unsustainable ones, indicating an overall improving trend change in global mangrove forests after 2020. The spatio-temporal
changes and trends of global mangrove forests can provide important supports for biodiversity conservation, coastal economic
development, and sustainable improvement of ecological environment, and will have a significant impact on the assessment

of the realization of the United Nations 2030 Sustainable Development Goals (SDGs).

Key Words: mangrove; Google Earth Engine; spatio-temporal changes; sustainable characteristics; globe
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Table 2 Statistics of regional mangrove area from 1990 to 2020

HbIX. Region 1990 2000 2010 2015 2020
i&:ﬁ?i}mﬁiﬂtie“m & the Garibbean 23639.55 19185.50 20061.27 19255.20 19676.33
Fi W South America 24796.13 17891.51 18212.86 16880.60 16892.68
FPGE West &Central Africa 23966.47 17995.22 18764.60 18697.26 19030.11
ZRREAE East &Southern Africa 12285.54 6870.95 7425.17 6951.22 7110.59
7R Middle East 1005.09 309.75 231.35 205.89 191.64
MIF South Asia 10738.37 8856.10 8385.79 7693.42 7529.58
A HIE Southeast Asia 52058.01 45091.81 41861.83 36377.30 37388.97
ZRIF East Asia 259.85 176.26 142.85 203.73 208.56
AR FITANHVG 2% Australia & New Zealand 15006.79 9094.12 8719.49 7154.59 6888.36
KAFE S Pacific Islands 7753.00 5316.00 5476.65 5078.35 4417.79
JF Total 171508.80 130787.21 129281.84 118497.53 119334.62
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Fig.3 Trends of regional mangrove area change rates
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