Mangrove response to projected relative sea-level rise in Vietnam
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Mangrove ecosystems occur in the transitional zone between marine and terrestrial environments
and are threatened by climate change. Based on available evidence, relative sea-level rise induced
by climate change may be the greatest threat to mangroves (Gilman et al., 2008). Based on the
understanding that mangroves respond passively to changes in hydro-geomorphic processes and
conditions, including changes in relative sea-level, a predictive model for site-specific mangrove
response to changes in relative sea-level was described by Gilman et al. (2007) with a caveat on
suitable temporal and spatial scales. The predictions based on the mean sea-level change rate
relative to the mangrove surface, the mangrove’s physiographic setting (slope of the land adjacent
to the mangrove, slope of the mangrove, and presence of obstacles to landward migration), and
erosion or accretion rate of the mangrove seaward margin (Gilman et al., 2007).

In Vietnam, Hai Phong and Ca Mau is located in the two lowest-lying river deltas namely Red River
and Mekong River Deltas. In a rapid assessment, Carew-Reid (2007) stated that 360ha and 9690ha
of mangrove forest in Hai Phong and Ca Mau, respectively, will be affected by 1m sea-level rise
inundation. Recently, the Ministry of Natural Resources and Environment predicted that by the end
of the 21 century, average sea-level in the study areas is projected to rise 49-64cm and 59-82cm
in Hai Phong and Ca Mau respectively (MONRE, 2012).

In this study, the predictive model for site-specific mangrove response to changes in relative sea-
level was applied. Mangrove transects were constructed including species composition, mean sea
level, slope of the mangrove, and presence of obstacles to landward migration. Together with
detected changes on long-term mangrove shoreline, vertical sedimentation and mean sea-level (cf.
Tran Thi et al., 2014), these were used to predict mangrove response to sea level rise scenarios.
The results will be integrated in advanced planning for coastal zone management in Hai Phong and
Ca Mau to respond to climate change and sea-level rise.
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