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Table 1 Sustainable Development Goals (SDGs), targets, and indicators related to mangrove protection, management, and restoration
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Figure 1 Overview of the study area, distribution of mangrove reserves and national wetland parks
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Table 2 Confusion matrix of land cover classification of China’s mangrove distribution area in 2020
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Figure 2 Areal extent changes of China’s mangrove forests in national scale (a) and province scale (b) during 1973—2020
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Figure 3 Distribution of China’s mangrove forests and the proportion of mangrove forest area in each province during 1973—-2020
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Table 3 Areal extent changes of mangrove forests in national and provincial nature reserves during 1973-2020

o il I ] Hi P (ha)
() 19734 19804F 19904E 20004 20104F 20154F 20204F
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e P& 1985 1039 747 440 720 873 838 1094
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IRIEPETTS R % 2005 - - 10 8 10 11 13
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E=E B 1998 398 151 105 29 29 2.8 7.02
Kl BY 1976 331 273 231 347 454 560 549

& ORI e 2003 20 - - 2 4 14 19
T B 2000 87 59 38 81 133 512 500
F R B 2005 331 156 270 1764 1782 1134 2287
T T s B 1981 1588 - 2175 1594 1713 778 975

ARI7 BY 2004 - - 4 30 49 51 68
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3.4 LR SR B 1A A
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FH 5 FHETA AR T AR K (6314 ha), LU FRAEM0/ /K
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REEAL Ry FR 5t K 2 Y TR R AR B R (5139 ha),
Ak R A TG T FR B S 980211824 ha). 2000~20204F£T 44
AREFEIERA, B2t HA(F B ML) AR5 b/
IKEERARTITR. A4, IESOAE, ZIRIHRJE 1 (%5 /7K
JE 2 ke, R AR AR RIS Bl A Sl SR /7K 2
ANT Y ko3, E2 5 HARA R, HiESH

SRR T AREL /Y. 1980~20204F, ZIRHK & 1 B ALK
FER AN 348 halfi K 28601 ha, FEAF N LIRARE M
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Figure 4 Conversion between mangrove forest and other land cover
types during 1973—-2020
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Table 4 Area of mangrove forest converted to man-made land cover
types during 1973—2020 (ha)
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Figure 5 Mangrove forests converted to manmade land covers during 1973—2000. (a)—(c) Sanjiang Farm, Dongzhai Harbor, Hainan; (d)—(f)
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Figure 6 (Color online) Development of China’s mangrove forest destruction, protection and management
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Mangrove forests are tropical trees and shrubs that grow in sheltered coastlines, mudflats, and river banks in many parts of
the world. These forests are rated amidst the most productive natural ecosystems on the earth, and are ecologically and
socioeconomically important because of their crucial roles in coastal ecosystem protection. However, these forests are
declining at an alarming rate, which is possibly more rapid than that of inland tropical forests. This serious loss has
prompted a worldwide movement to protect and promote the sustainable use of mangrove forests. Recently, many
governments adopted the United Nations’ Sustainable Development Goals (SDGs). The SDGs present an opportunity for
nations to set realistic targets for achieving sustainable use of natural resources and environmental capital. Relevant to
mangrove conservation, a range of targets were established for implementation by the year 2020, including Targets 6.6,
14.2, 14.5, and 15.2. To date, mangrove forests have been protected and restored for decades in China. However, little is
known about achievements of China’s SDGs implementation on mangrove forests. The issue highlighted the need for a
long-term holistic view of China’s mangrove forests dynamics. Although there have been multiple national datasets of
China’s mangrove forests, few studies focused specifically on mangrove forests and their surrounding land covers. Thus,
the objectives of this study are: (1) to apply a systematic remote sensing method across the entire coast of China, and build a
new dataset of long-term China’s mangrove forests and surrounding land covers in 1973, 1980, 1990, 2000, 2010, 2015 (the
first year of SDGs), and 2020 (the complete year of mangrove related SDGs); (2) to quantify the spatial-temporal changes
of mangrove forests and conversion between mangrove forests and other coastal land covers; and (3) to discuss the
achievements of China’s SDGs implementation on mangrove forests. In this study, we applied a hybrid object-based and
hierarchical classification method to Landsat series imagery and achieved a high accuracy dataset of China’s mangrove
forests and surrounding land covers. Results showed that: (1) on national scale, area of mangrove forests declined from
48801 to 18602 ha between 1973 and 2000, then partially recovered to 28010 ha in 2020; (2) the lost mangrove forests were
mainly changed to croplands and aquaculture ponds, while the restored mangrove forests were mainly converted from tidal
flats; and (3) during 2015—2020, China government restored 25% of national mangrove forests. To Sep. 2020, the area of
mangrove nature reserves accounted for 16% of mangrove growth zone, and 77% of China’s mangrove forests grew inside
these nature reserves. A batch of relevant laws and regulations has been formulated to prohibit mangrove forests
destruction. The protection and restoration of mangrove forests in China have already met Targets 6.6, 14.2, 14.5, and 15.2.
However, since illegal logging is strictly prohibited and the awareness of protecting mangrove ecosystem has been
increased continuously, losses of mangrove forests in some arecas were mainly caused by natural disasters, such as
extremely low temperature, hurricane, biological invasions, and insect outbreaks. For example, according to the Guangxi
Mangrove Research Center, in March 2008 numbers of Avicennia plants along the coasts of Guangxi were killed by
extremely low temperature, and in Guangxi Shankou Mangrove Nature Reserve, more than 167 ha of Spartina alterniflora
(an invasive species) were discovered in 2005. The classification method and datasets of this study can support the
evaluation of SDG 6.6 implementation, and provide important information for SDGs 13, 14, and 15 evaluation. In addition,
the results of this study can serve as an important scientific basis and fundamental data for formulating China’s mangrove
protection and restoration strategies.

Sustainable Development Goals (SDGs), mangrove forests, Landsat imagery, southeast coasts of China, ecological
protection, ecological restoration
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