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Ecological effect and countermeasures of hardening coastal defense
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(1.State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875, China;
2. Yellow River Estuary Wetland Ecosystem Obversation and Research Station, Ministry of Education, Dongying 257500, China)

Abstract: Although coastal areas account for less than 4% of the earth’s land area, coastal habitats are one of the world"s most valuable
natural resources. Over one—third of the human population lives within 100 km of the coastline. Climate change and human activities exac-
erbate the global threat of coastal erosion and storm surges. Coastal protection is effective against coastal erosion, storm risk, and sea level
rise. This paper summarized the coastal hardening conducted in major coastal regions of the world (EU, USA, and China) and the main eco-
logical effects of coastal hardening. Ten percent of Europe s coastline was hardened by 2006, approximately 14% of the total US coastline
had been armored by 2015, and nearly 60% of China’s coastline was hardened by 2014. Shoreline hardening can lead to a series of chang-
es in coastal wetlands, such as obstruction of important physical, chemical, and biological processes, habitat loss and fragmentation; and
changes in biological connectivity. Increasing the structural complexity of hardening facilities and replacing traditional hardened defense
with a hybrid coastal defense can reduce the threat of coastal hardening to coastal wetland ecosystems. However, the assessment of ecologi-
cal service function and storm resistance of hardening defenses and hybrid coastal defenses is still lacking and needs to be further studied.
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Figure 1 The pupolation density and artificial coastline of Chinese mainland
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Figure 3 Sophisticated structure on coastal hardening defense

http://'www.aed.org.cn

ML Pit 44t Rock pools

— 465 —



R FRSMEFIR-HE37E5-F4H

Rl FRBEHPEBENEBERE

Table 1 Strengths and weaknesses of coastal defense types'
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