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ABSTRACT In facing climate emergency, national park authorities should respond
early on and adopt mitigation and adaptation management strategies. Kenting National
Park is Taiwan's first national park, possessing two major tropical coastal ecosystems,
coral reefs, and seagrass beds. The coastal region was dominated by corals before 1992,
but after 1995 there were large outbreaks of the green alga Codium and the sea anemone
Condylactis. At that time the understanding of these coastal ecosystems was very limited.
Since 2000, integrated projects including "Long-Term Ecological Study of Kenting Coral
Reefs," "Research on the Impacts of Human Activities on the Marine Ecosystems," and
"Long-Term Ecological Research on Kenting Seagrass Beds" were implemented to gain a
holistic view of the ecosystem. Through these projects, data of major biological
communities of Kenting coral reefs were integrated, ecosystem trophic models of Kenting
coral reefs (including seagrass beds) were constructed, and mechanisms for the recent
degradation of the marine ecosystems in Kenting were examined by conducting a series
of coral reef mesocosm experiments under the scenarios of ocean warming and
acidification. Although typhoons are often considered a possible driving force, they hit
Kenting almost every year and do not serve to fully explain the process of the phasal
shifts from corals and seagrasses to macroalgae at certain critical points in time. Coastal
eutrophication caused by an excessive loading of anthropogenic nutrients and land-based
sediments after heavy rainfalls pose a major threat to coral reefs and seagrass beds.
Therefore, the primary task of conserving Kenting marine ecosystems is to prevent an
excessive loading of nutrients and sediments from land. Fish and invertebrates will
continue to suppress the overgrowth of macroalgae and sea anemones and prevent
overgrown macroalgae and sea anemones competing over corals and seagrasses, which
can be considered as resistance of coral reefs and seagrass beds to eutrophication and as
enhancement of ecosystem resilience. This indicates the necessity to conserve fish and
invertebrates. The conservation of seagrass beds is also critical for coral reefs, as
seagrasses play the role of blue carbon sinks and provide “neighboring benefits” to help
coral reefs mitigate the impacts of climate change. The results of our study show that the
conservation strategies of Kenting marine ecosystems are also applicable to other marine
ecosystems around Taiwan: (1) To strengthen the management and regulation of marine
protected areas; (2) To curb overfishing and habitat destruction; (3) To set up effective
sewage treatment system; (4) To avoid an excessive loading of nutrients and sediments
from land into the ocean. These mitigation measures can be immediately implemented to
reduce the impacts of climate change, increase the resilience of these high-risk marine
ecosystems, respond to future higher intensity and frequency of extreme climate or El
Nifio-Southern Oscillation (ENSO), and ensure the sustainability of marine ecosystems in
Taiwan.
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