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Delta Research for Pathways to Sustainability: Progress and Future Directions

Weiguo Zhang Lijun Hou Zhong Peng Lin Yuan Xiuzhen Li~ Qing He"

State Key Laboratory of Estuarine and Coastal Research s East China Normal University . Shanghai 200241

Abstract Deltas, located at crucial areas of land and sea interaction in coastal zones, are global hotspots of
ecological protection and strategically important for the socio-economic development of coastal regions. Due
to the impacts of intensive human activities and climate change, deltas have experienced significant changes
in hydrodynamic, morphological, environmental, and ecological processes. Security and health issues in
deltas are pressing concerns, severely hindering sustainable socio-economic development. This represents
one of the most urgent global challenges, necessitating international cooperation to provide scientific
support for comprehensive delta management and decision-making. This paper examines first the security,
health, and development challenges in global deltas. After reviewing research progress and gaps, this
paper then identifies key scientific themes in delta research, including evolution mechanism of coupled
human-natural deltaic system, intelligent observation-modelling-decision technology, and integrated
management technology. Lastly, focusing on the implementation of the UN Ocean Decade Mega-Delta
Programme (2021—2030), led by Chinese scientists, this paper calls for enhanced global cooperation and
outlines future research directions. It is anticipated that such a study will offer a Chinese pathway to
achieving the UN Sustainable Development Goals, contributing to the realization of the Belt and Road

Initiative and building a community of shared future for the mankind.

Keywords delta; sustainability; coupled human-natural system; observation and modelling; digital twin;

integrated management
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