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Assessment of carbon stock and sequestration of the mangrove

ecosystems on Hainan Island based on InVEST and MaxEnt models

SHI Xian'?, NIE Tangzhe?, XIONG Qian', LIU Zhaoxin®, ZHANG liayi’,
LIU Wenjie'#, WU Lan', CUI Wei’, SUN Zhongyi'*

(1. College of Ecology and Environment, Hainan University, Haikou, Hainan 570203, China; 2. College of Water Conservancy and Electric Power,
Heilongjiang University, Harbin, Heilongjiang 150006, China; 3. Hainan Silan Low Carbon Investment Co., Ltd., Haikou, Hainan 570000, China;
4. Hainan Key Laboratory of Environmental Processes and Ecological Regulation in Agriculture and Forestry, Haikou, Hainan 570228, China;

5. Research Center for Development, State Forestry and Grassland Administration, Beijing 100714, China)

Abstract: In order to solve the problem of where to plant mangroves in Hainan Island and how to plant
mangroves to increase sinks, based on bioclimate, hydrology, geology and land use data, based on the
maximum entropy (MaxEnt) model evaluation of the suitable growth area of mangroves in Hainan Island, the
potential expansion area of mangroves in Hainan Island was predicted. Combined with the potential expansion
range and the carbon density survey data of mangrove ecosystems in different regions, the InVEST model was
used to estimate the increase of carbon storage of mangrove ecosystems in Hainan Island. The results show
that: 1) The combination of MaxEnt model and InVEST model can well predict mangrove carbon storage, and
the prediction of potential distribution areas of mangroves reaches high reliability (AUC > 0.96); 2) The current
carbon storage of mangrove ecosystem in Hainan Island was about 1.24 Tg, of which soil carbon was about
0.84 Tg, the total carbon density was 217.01 t-hm™, and the soil carbon density was 147.43 t-hm . Taking the
largest mangrove distribution area of 12 506 hm* in Hainan Island as the control line of potential expansion
range, it is theoretically that the mangrove ecosystem in Hainan Island can contribute about 1.25 Tg to the
carbon neutrality goal under the upper limit scenario, while the increase in carbon storage of about 0.38 Tg can
be achieved under the scenario of the lower limit of expansion, which only guarantees the completion of the
basic task of expanding 2 000 hm® mangrove forest in the special action plan for mangrove protection and

restoration (2020—2025)
Keywords: MaxEnt model; InVEST model; potential carbon stock; potential distribution; mangrove

ecosystem; Hainan Island
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