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ABSTRACT

As coastal urbanization, reclamation, aquaculture, shoal-
reinforcement, and oil exploitation have intensified over the past
few decades, China’s natural coastline has shrunk. The man-made
coastline now accounts for more than 40% of the total national
coastline. Such intensive development has disturbed the natural
landscape and ecosystem of the coastal zones. This interview
introduces the overall ecological situation of China’s coastal areas
including changes in the major delta areas of China. It stresses
that development of coastal areas should be coordinated to best
balance economic growth and ecological protection. It encourages
the establishment of a nation-wide ecological monitoring and
assessment mechanism that will help respond to pressing issues
including climate change and sea level rise.
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1. Natural muddy coasts
in the estuary of Liao
River Delta
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How would you characterize the
ecological and economic situation of
China’s coastal areas? What important
changes have occurred within the

coastal landscape in the recent years?

Guosheng LI (LI hereafter):
Natural coasts in mainland of China
range between rocky, sandy, muddy,
and organic coastlines. Rocky coasts
are found mostly in the southeastern
coastal regions such as the Zhejiang,
Fujian, and Guangdong Provinces, and
the Shandong Peninsula and Liaodong
Peninsula. Sandy coasts are commonly
found in areas such as Qinhuangdao
and Beidaihe around the Bohai Sea,
and other southern coastal regions
including provinces such as Guangxi
and Hainan. Muddy coastlines are
distributed in the regions from the
Yangtze River Delta to the northern
Jiangsu Province, the area from the
Yellow River Delta to the western
coast of the Bohai Bay, the Pearl
River Delta, the Liao River Delta and
the Luan River Delta. The northern
Jiangsu Province is one of the world’s
largest and most typical muddy
coasts, which offers opportunities for
research.

As coastal urbanization,
reclamation, aquaculture, shoal-
reinforcement, and oil exploitation
have intensified over the past few
decades, China’s natural coastline
has shrunk. The highways between
Dalian in Liaoning Province and
Nantong in Jiangsu Province, except
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for the Natural Reserve of Liao River
Delta account for nearly half of China’s
coastline. In Jinzhou, highways are built
on the coastline and on the implausibly
muddy area between land and sea.
Guangdong Province is preparing to
build a coastal highway with the hope
that it would connect the Pearl River
Delta and coastal Guangdong. This type
of intensive development has disturbed
the natural landscape and ecosystem in
coastal zones.

Currently, the man-made coastline
accounts for more than 40% of China’s
total coastline. This is second only to the
coastal areas of the North Sea in Europe
and a few Pacific Islands where man-
made coastal protection infrastructures
are necessary due to their low elevations.
But, in China, the rapid increase in man-
made coastal infrastructure has been
driven by demands to create new land
reserves for economic growth. China’s
coastal regions, which are also the
most developed areas of the country,
contribute over 60% of the national
GDP and are home to most major
cities with more than 40% of the total
population. Limited land has also been
the limit for social and economic growth
that has resulted in cities reclaiming
intertidal zones for urban development
and infrastructure such as ports and
piers. This development has created a

myriad of artificial coastal landscapes.
From your experiences studying

China’s major delta landscapes — the
Yangtze River, the Yellow River, the Pearl
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3. Man-made breakwater
commonly found in the
northern coastal part
of Jiangsu Province.
This kind of constructed
infrastructure often
stretches dozens of
kilometers along the
coastline, disturbing
the natural coastal
ecosystem.

River, and the Liao River Deltas — what is
the current ecological and environmental
situation in the those deltas?

LI: Among the deltas just mentioned,
the Liao River and the Yellow River
Deltas are relatively well preserved. This
is for two reasons: first, urbanization
and economic growth in those regions
are less pervasive, and second, the
national reserves in these deltas have
protected these coastal ecosystems.
However, in the recent years, major reed

LANDSCAPE ARCHITECTURE FRONTIERS / VIEWS & CRITICISMS

wetlands in the Liao River Delta have
been damaged by the construction of
offshore oil wells. The reed beds have
slowly been replaced by concrete roads.
The Yangtze River and the Pearl
River Deltas have faced more intensive
urbanization. Although there has been
an economic demand to increase growth
in the Pearl River Delta, especially
where will soon be an important
economic growth pole of China’s
coastal areas driven by the Greater
Bay of Guangdong, Hong Kong and
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Macau, the ecosystem of this area

has faced less disturbance thanks to
the traditional infrastructure that has
maintained self-sufficient energy and
material flow system. While mulberry-
ponds help to preserve the natural
landscape and ecological resources in
the delta area, they are being replaced
by urban development. Regardless, this
ancient wisdom continues to inspire
ecological protection and restoration
in the region. In part because of the
hilly landscape most of the coastal
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areas are outside the major ports and
harbors in the Pearl River Delta that
have restricted urban development and
preserved the local natural landscape
and ecosystem. Over the past several
decades, the natural landscape and
ecosystem in the Yangtze River Delta
has been significantly changed by rapid
economic growth and urbanization
resulting in a grievous loss in natural

resources.

What do you consider as the
balance between social economic
development and ecological protection
in coastal areas?

LI: Development of the coastal
areas in China started during the
Tang and Song dynasties. During
the Song dynasty, to protect the
Jiangsu Province from tidal invasion,
a 300-kilometer embankment was
constructed. This was called the
“Fangong Embankment” in memory of
the project’s initiator, Zhongyan Fan.
The embankment was built of mud
and sand which did not completely
cut off the hydrological process of the
natural wetland system in the coastal
area. It had a minimal impact on the
local natural ecosystem. However,
the current artificial seashore of
reinforced steel and concrete structure
has worked to destroy the natural
landscape and ecosystem, cutting off
energy and material flows between the
sea and the land.

In more recent decades, reclamation
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and infrastructure construction have
been the main approaches used in the
coastal areas to promote economic
growth and maintain the dynamic
balance in land use. The northern
part of Jiangsu, a major maritime
province in China, is rich in seashore
resources and has a long history of
reclamation. Since the 1950s, four
large reclamation programs had been
launched, contributing to positive
increases in reserve lands, promoting
coastal agriculture, facilitating
harbor development, enhancing
coastal infrastructure construction,
and improving urban development
prospects. Increasing demand for land
resources has increased the intensity of
land reclamation at lower elevations.
In some seashore areas, reclamation
has filled in land one to two meters
below sea level, affecting the natural
ecology and exceeding the ecological
capacity.

Reclaiming land from seashore
and building embankment are
both aim to create space and open
opportunity for economic growth.
It is difficult to prevent the coastal
ecosystem from deteriorating when
faced with urban development, but
we can work towards planning for
balance between development and
protection. Ecological assessment and
environmental impact analysis can
help with the planning, design, and
construction of coastal areas, and it
can help predict ecological problems

and environmental impacts that would

be caused by changes in the natural
coastline. This can help to inform land
use protection to maximize economic,

social, and ecological benefits.

Has any nationwide ecological
monitoring and assessment on coastal
areas ever been conducted in China?

LI: So far as I know, many
coastal areas have established
various monitoring networks for
maritime ecological systems. Since
the beginning of the 21st century,
China has been carrying out
regular ecological monitoring on 18
ecological reserves, covering 52,000
square kilometers in coastal zones.
The assessment of maritime ecosystem
service of China’s four great seas
began in 2005. However, nationwide
coastal ecological monitoring and
assessment has yet to be conducted. In
recent years China has initiated more
regional ecological planning projects.
This includes ecological planning
for the Yangtze River economic
belt and National Wetland Project
(2005 - 2010) and (2011 - 2015).
The latter provided guidelines for
coastline development and protection.
Comprehensive national coastal
ecosystem planning still needs to be
developed.

The neglect of coastal issues
reflects how easily the pubic switches
attention to more immediate and
more observable environmental

problems, such as air pollution haze in
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North China and natural disasters such
as earthquakes, landslides, and flooding
in the Yangtze River Economic Zone.

It is important for scientists to improve
public education and engagement in
order to enhance awareness about the
importance and urgency of coastal
ecological protection, and to conduct

proactive research in related fields.

What is the influence of global
warming and sea level rise on China’s
coastal areas? Can you suggest some
interventions?

LI: The IPCC (Intergovernmental
Panel on Climate Change) has stated
that coastal regions are the key risk
and fragile areas threatened by global
warming and sea level rise. Extreme
climate events, such as typhoons,
storm surges and storms, as well as
floods and other climate change risks
have been increasing. This severely
threatens survival and development in
coastal lowlands all over the world.
The Organization for Economic Co-

operation and Development report

ranks the top 20 major cities that will be

affected by climate change, and three of

these are in China, Shanghai and Ningbo

in Yangtze River Delta and Shenzhen in

Pearl River Delta. Over 30% of China’s

coastal area is at a high risk to be

affected by climate change."!
Responding and adapting to

global warming and sea level rise is

a major worldwide issue. China has

been investing every “five-year-plan”
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in climate change and sea level rise
adaptation research since the 1980s.
Efforts are still needed to explore
and develop adaptive solutions which
can be economically and ecologically
beneficial. In some non-urban areas,
landscape architecture and green
infrastructure have been used to

deal with sea level rise. For example,
planting mangroves to reduce the
impact of stormy waves and other
adaptive measures have been applied
as pilot projects. A safe, efficient,
ecological, and beautiful vision for
China’s coastal areas will be realized
through collaborations between
ecology, hydrology, engineering,
landscape architecture, and other
disciplines. LAF
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