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a b s t r a c t

Over the last decade, China's annual average reclamation area has been approximately 100 km2. Sea
reclamation provides a space guarantee for industrialization and urbanization and is a motivating force
for China's rapid economic growth. Meanwhile, the rapid expansion of sea reclamation has caused
problems due to the oversized scale and extensive use of the sea, resulting in the loss of large quantities
of coastal shoal wetlands and natural shorelines and leading to continued deterioration of marine
ecological environment. China has attached great importance to sea reclamation management. In order
to strengthen sea reclamation management and to protect the marine environment, China has developed
seven management system measures. These measures include a sea reclamation plan, marine functional
zoning, regional sea use planning, a plane design for sea reclamation, a control index of the sea area for
projects, sea area use demonstration and environmental impact evaluations, as well as an examination
and approval administration with the management philosophy of total amount control and intensive use.
At present, China's economic development faces a “new normal”, as industrial and urban demands on sea
reclamation will gradually become more reasonable, and the primary application of sea reclamation will
transition to coastal tourism, construction of the area close to sea, and recovery and repair of the coastal
zone. In the future, China will continue to implement strict sea reclamation management based on
ecological system recovery and public participation. In this essay, the system, experience and future
development trends of sea reclamation management in China is comprehensively introduced in an effort
to provide reference sea reclamation management plans to other countries around the world.

© 2015 Published by Elsevier Ltd.

Contents

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
2. Overview of reclamation in China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

2.1. Coastal land reclamations in China 2002e2014 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
2.2. Major problems of Chinese reclamation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

2.2.1. Excessive reclamation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
2.2.2. Unreasonable reclamation methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
2.2.3. Reclamation occupying shoals wetland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
2.2.4. Triggering sea use conflicts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
2.2.5. Reclamation occupying natural coastlines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

2.3. Analysis of causes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
2.3.1. Great demands for reclamation from economic development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
2.3.2. Strict land management policies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
2.3.3. Inadequate coordination between marine and land resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
2.3.4. Low cost of reclamation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

* Corresponding author. Ocean University of China, Qingdao, 266100 China
E-mail address: xuwei2753@163.com (W. Xu).

Contents lists available at ScienceDirect

Ocean & Coastal Management

journal homepage: www.elsevier .com/locate/ocecoaman

http://dx.doi.org/10.1016/j.ocecoaman.2015.11.026
0964-5691/© 2015 Published by Elsevier Ltd.

Ocean & Coastal Management 120 (2016) 64e69

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
mailto:xuwei2753@163.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ocecoaman.2015.11.026&domain=pdf
www.sciencedirect.com/science/journal/09645691
http://www.elsevier.com/locate/ocecoaman
http://dx.doi.org/10.1016/j.ocecoaman.2015.11.026
http://dx.doi.org/10.1016/j.ocecoaman.2015.11.026
http://dx.doi.org/10.1016/j.ocecoaman.2015.11.026


3. Management and control measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
3.1. Reclamation plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
3.2. Marine function zoning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
3.3. Regional sea use planning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
3.4. Graphic design of reclamation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
3.5. Control index of sea use area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
3.6. Sea area use demonstration and evaluation of marine environmental influence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
3.7. Approval and supervision of reclamation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

4. Sea reclamation and management development trend in China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
4.1. Reclamation will stay high for years to come . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
4.2. Strict total quantity control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

4.2.1. Resource constraint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
4.2.2. Management idea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

4.3. Reclamation based on ecological systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
4.3.1. Reclamation design coupled to the water cycle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
4.3.2. Distance from coastline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
4.3.3. Marine ecological restoration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

4.4. Public awareness and participation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
5. Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

1. Introduction

Coastal zones are areas with the densest populations in the
world. Since ancient times, nations around the world have begun to
develop and to utilize the sea through reclamation. During the past
100 years, along with global industrialization, the rapid advance of
urbanization and the constraints of land resources, the world has
witnessed the greatest upsurge in reclamation.

China is the largest developing country in the world. Over the
last decade, sea reclamation, industrialization and urbanization has
provided power and necessary space for the development of coastal
economy in China. Meanwhile, large-scale sea reclamation occurs
in wetlands and natural coastlines, which places enormous pres-
sure on marine resources and the environment. Therefore, China
has attached great importance to sea reclamationmanagement and
established a management system with the philosophy of total
amount control and intensive management. In this essay, various
measures of sea reclamation management in China will be intro-
duced, beginning with China's sea reclamation status and existing
issues. Combined with the latest national economic and social
development strategies, the future of these sea reclamation man-
agement methods and philosophy will be predicted. Finally, rec-
ommendations for sea reclamation based on China's past
experience will be presented.

2. Overview of reclamation in China

2.1. Coastal land reclamations in China 2002e2014

According to the National Sea Area Use Management Bulletin
published by the State Oceanic Administration (SOA), total national
confirmed and authorized sea reclamation area was 1207 km2 from
2002 to the end of 2014, with an average of 100 km2 every year.
China's annual total sea reclamation rapidly increased from 2002 to
2009 with a steady decrease since 2009 (see Fig. 1). The change in
China's annual sea reclamation is similar to the macro economic
growth trend. Regionally, national reclamation is mainly concen-
trated in Zhejiang Province, Fujian Province, Jiangsu Province,
Liaoning Province and Tianjin. These account for 68.89% of total
reclamation area nationwide during the corresponding period with
16.57%, 15.63%, 14.05%, 14.00% and 12.64%, respectively (Fig. 2).

2.2. Major problems of Chinese reclamation

2.2.1. Excessive reclamation
Sea reclamation is an effective approach to create new land for

construction. Both local government and businesses expect to solve
the problem of insufficient construction land through sea recla-
mation. Thus, the sea reclamation area applied for during planning
will exceed actual demand. Sea reclamation that exceeds actual
demand will cause two types of issues: first, capital investment on
sea reclamation will increase and thus increase financial risk, and
second, not all of the land created after sea reclamation can be
effectively used which wastes marine resources.

According to SOA's dynamic monitoring of sea area use, in the
last five years, more than 70 approved sea reclamation programs in
coastals area have progressed slowly, with the aggregate sched-
uling of sea reclamation being less than 60%. This finding is
observed because the planned sea reclamation scale exceeded the
actual demand when local coastal governments prepared the plan.

2.2.2. Unreasonable reclamation methods
In recent years, the quantity of, and the area for, the reclamation

engineering of such projects as coastal towns, port and dock con-
struction, industrial base construction, and land reclamation in
large and medium coastal cities, as well as adjacent regions, has
increased continuously. Major reclamation methods used are
mostly seaward extension from shoreline, bay cutoff and straight-
ening engineering or reclamation backed up by islands, all of which
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Fig. 1. Reclamation areas in China (2002e2014) (State Oceanic AdministrationNational
Bulletin on Sea Area Use Management, 2002e2013).
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