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Peter J. Kindel is a licensed architect focused on the design of
cities and their complementary relationship to environmental
and infrastructure systems. In his twenty-two year career, his
projects have included large-scale mixed-use master plans,
sustainable cities, and environmental planning. Kindel's work
is represented by the concept of “sustainable urbanism,”
which seeks to balance infrastructure investment, natural
systems, and architectural design to create compelling
development solutions while preserving core site ecologies.
His projects have been honored with over fifteen national and
international design awards.

Peter J. Kindel2— 2 EAHEHIN, TRIUZZHHIR
IR ESTNEAEMIS RGN E N KR, 12248\
K, MWEFINNEEE: KENSIRERATA
SRR PSSR RIS ARIAIIMEA.  KindelsE4E
M TAEU ISR AR, WRSEREMIR
MEIRE. BARGRRAIRITZEIKTE, UEBEE
BRSINNFARIE, BENRPSMRORESHES.
AT B BRIk + R ENIMRITT AR,

Ellen Lou | 3753
Director | 3 &AL 2 15

Skidmore, Owings & Merrill LLP
SOMEZIAESF

San Francisco, USA

B, =E

Ellen Lou’ life, education, and distinguished career span

the Pacific Rim during a period when the challenges of

rapid urbanization have demanded her global perspective
and expertise. As director of SOM's Urban Design and
Planning Practice in San Francisco, she leads the design of
groundbreaking development strategies for vital metropolitan
centers. In a time when cities represent the greatest hope for
a sustainable future, her practice helps cities plan wisely for
long-term success. A nationally and internationally sought
after speaker and advisor, she consults regularly

with planning officials and other professionals in the
development community.
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Lingyue Anne Chen is a LEED accredited urban designer at
the SOM San Francisco Office with a focus on urban systems
and ecology, and their relationships to urban design. Chen has
been an invaluable team member in the Urban Design studio
and City HPD group, contributing to complex mixed-use
projects of varying scales. She is also currently leading several
research projects that explore trends in urban developments.
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Abstract | &

With the world’s urban population expected to increase by roughly 2.5 billion people by 2050,
developing an understanding of megalopolises is critical to understanding and shaping this
trend. The Pearl River Delta, with over 55 million people, is one of the most populous urbanized
areas in the world. This paper explores its growth, the resulting social and environmental effects,
as well as strategies for the region’s future. It presents historic and current urbanization facts of
the Pearl River Delta, comparing it to other urbanized regions of the world. Questions of scale,
growth, social and economic benefits and drawbacks, and the future viability of megalopolises
have global applicability, and the authors will summarize key issues and future strategies for the

Pearl River Delta.

Keywords: Cities, Environment, Infrastructure, Megalopolis, and Urbanism
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The Pearl River Delta (PRD) is a unique urban
agglomeration formed by the evolution of
eight primary cities into a singular “megacity”
of 55 million people — by some estimates,
the largest city in the world (World Bank,
2015). Emerging from small, separate cities

at the beginning of the 20th century, the
PRD has evolved into one of the most
powerful economic regions across the globe,
manufacturing everything from sophisticated
electronics to simple household
commoadities (Figure 1).

This economic and urban evolution has not
been without its difficulties, however, especially
in the realm of transportation, quality of life,
and the natural environment. Today, the PRD
is characterized by diminished ecological
systems and water and air-quality standards
below the global average. For the PRD to
prosper as a megacity, it must first act as
unified urban entity in comprehensively
addressing the issues of urbanization,
transportation, and the environment.

Located within the province of Guangdong
along the southeastern coast of the People’s
Republic of China (PRC), the PRD is a vast
region of land and water with a total area of
40,000 square kilometers — approximately
the same size as the Netherlands. The PRD, as
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defined by the Guangdong Province, includes
nine municipalities: Guanghzou, Shenzhen,
Dongguan, Foshan, Jiangmen, Zhongshan,
Zhuhai, Huizhou, and Zhaoging. The term PRD
in this paper refers to the Greater Pearl River
Delta, which includes the Hong Kong Special
Administrative Region (HKSAR), the Macao
Special Administrative Region, and the nine
municipalities in the Guangdong Province.

The PRD's evolution as a megacity —an
economically-unified urban region - can

be traced to the rise of Deng Xiaoping, who
emerged as the leader of China in 1978. Deng
was the catalyst for change in the region,
initiating negotiations for the return of Hong
Kong to China and establishing the city of
Shenzhen as a China's first Special Economic
Zone. Deng set into motion many of the
concepts and policies that would place the
PRD on its new course — a transformation that
continues today.

The geography of the PRD is characterized
by the intermingling of land and water within
an immense topographical basin of over 200
kilometers (124 miles) in diameter that gives
the PRD its distinctive physical geography,
one which has, in turn, directly influenced

its economic and urban evolution. The PRD
has a unique estuarine wetland, framed by
pronounced ranges of hills and mountains,
and is approximately 20 percent water, 10
percent intertidal wetlands and 70 percent
land (Figure 2).

Landforms can be characterized by several
major systems: first, by a series of rugged
eastern coastal ranges that contain the interior
rivers, bays, and wetlands; second, by the
extensive interior plains on which most cities
have emerged; and third, by the hills and
mountains in the west, north, and south that
frame the delta lowlands. The PRD's hydrology
is defined by four major systems including
rivers, wetlands, tidal estuaries, and coastal
environments. The Pearl River itself is formed
by three tributaries that join together near
Guangzhou - the North, West, and East Rivers.

The PRD is a unique megacity, and offers many
lessons regarding what other large urban
agglomerations will be facing as they grow
to a similar magnitude. This history and the
lessons-learned can be grouped into three
main categories for analysis: urbanization
and development, transportation, and the
environment. As the following assessments
and case studies illustrate, there are many
important conclusions to be drawn from this
distinctive place.

Figure 1. The eight primary cities of the Pearl River Delta and the approximate boundary of urbanized areas. (Source:

Skidmore, Owings & Merrill LLP)
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Figure 2. The four primary ecosystems of the Pearl River Delta and the approximate boundary of its immediate

watershed. (Source: Skidmore, Owings & Merrill LLP )
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Figure 3. Historic map of the Pearl River Delta illustrating
the complex intermingling of land and water that defines
this unique megacity. (Source:'Meyers Konversations-
Lexikon’ (Meyers Konversations-Lexikon, 1890))
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Urbanization and Development

Urbanization within the PRD is perhaps one

of the most dynamic stories in the history

of global city-building. Future analysts may
look upon the transformation of the PRD

as one of the most momentous periods

of urban development in human history.
Before 1980, the PRD was a series of relatively
small, disconnected cities, small towns, and
fishing villages. Hong Kong was the financial
capital of Southeast Asia and south China,
while Guangzhou was seen primarily as a
manufacturing hub. Macau had yet to emerge
as the entertainment center it is today; its
identity was primarily one of a colonial trading
port (Figure 3).

If we consider the PRD megacity as defined

by a fifty-year period beginning in 1980, the
halfway point in its urbanization process
would have been 2005. This fifty year period
can be thought of in 10-year increments, each
with a distinctive identity: 1980s — Formation;
1990s - Connection; 2000ss — Coalescence;
2010s — Growth; and 2020s — Maturity. After the
initial process of formation in the 1980s, during
which many of the PRD policies were put into
place, the PRD became more than just a series
of independent places; it became a connected
network of urbanized areas.

With the turn of the millennium in 2000, the
region entered a period of intense coalescence.
New infrastructure created connections that
joined disparate places together, and PRD cities
began to expand to meet that infrastructure.
Concurrently, the rise of technology industries
in Shenzhen and Guangzhou, such as the
Foxconn manufacturing facilities for Apple,
integrated perfectly with this expanded
infrastructure network. The concept of distinct
and separate identities for PRD cities began to
fade, and the notion of a larger Pearl River Delta
identity began to strengthen.

The next phase of the PRD's evolution is
currently well underway — one of growth.
Today, four of the world's 20 tallest buildings
are in the PRD. By 2020, it is estimated that
three of the world’s 20 tallest buildings will be
located in the PRD, more than any other city in
the world (Figure 4) (CTBUH, 2015). However, if
we examine current development within the
PRD, itis possible to see both encouraging and
discouraging trends.

The positive trends include urban-infill

projects in city centers, the expansion of transit
networks, and the conversion of low-density
industrial sites to higher-density mixed-use
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Figure 4. Growth in the Pearl River Delta continues unabated, with four of the world’s 20 tallest buildings to be completed there by 2020. (Source: Council on Tall Buildings and

Urban Habitat)
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projects. Also evident is the elevation of the
standard of living across the PRD and the
creation of better amenities within cities.

The negative trends are equally as pronounced,
and also have the potential for more
substantial longer-term harm. These include
the continued development of unsuitable
areas (as a recent landslide in Shenzhen
illustrated), the degradation of air and water
quality throughout the PRD, and the loss of
both marine and terrestrial habitat. The amount
of urbanized area within the PRD has increased
by over 50 percent from the period of 1995
through 2003, as shown by satellite imagery;
but, much of this development has taken place
in low-lying land with a high exposure to both
river flooding and sea-level rise (Figure 5).

Figure 5. Urbanization in the Pearl River Delta has
severely impacted the natural ecology of the region,
resulting in environmental quality issues. (Source:
Landsat view: Pearl River Delta, China (NASA, 2016) )
E5. FR=miXKpm i 2 ERINZ X R E
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Figure 6. Cities in the Pearl River Delta, such as Hong Kong, have created some of the most iconic skylines in the world.

Case Study: Urban Regeneration in Europe
and America as a Model for the Pearl River
Delta

For the purposes of visualizing how PRD cities
may evolve and mature in the future, it is
instructive to look at recent trends in European
and American cities. Chinese and PRD cities
may see the following trends emerge over the
next several years:

- Trend 1) Slowed Suburban Growth: As
in the US, the expansion of the suburbs
has slowed, as city officials realize the
burden of constructing and maintaining
infrastructure that is the result of urban
sprawl.

- Trend 2) Transformation of City Centers:
Many cities, such as New York, have
re-invested in their city centers. PRD
cities such as Shenzhen and Guangzhou
continue to refine their core areas
as changing preferences in urban
life dictate new land uses and urban
amenities.

« Trend 3) Growing Commitment to
Walkability and Cycling: As in Europe
and now in the US, many PRD cities
must evolve from a car and transit-
centric model to one where the
pedestrian and bicyclist is valued and
protected. Too often, in cities such as
Macau and Hong Kong, the pedestrian
connections at street-level are an
afterthought, relegated to second-level
walkways (Figure 6).

+ Trend 4) A New Generation of Urban
Brownfield Sites: As is occurring now in

Innovations in high-rise structural design characterize many new buildings. Meanwhile, pedestrian connections are
often separated from the ground level. (Source: Peter J. Kindel AIA)
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Figure 7. Rail and subway systems in the Pearl River Delta. (Source: Joho Maps; 2007-2014)
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the PRD and also in the US, many urban
sites are being converted from low-
density industrial uses to high-density
mixed-use projects. Fortunately, due to
the Chinese government’s commitment
to transit, these previously undesirable
sites have an exceptionally high

value for residential, office, or

mixed-use development.

Mobility

The disparate collection of cities that originally
characterized the PRD necessitated an
extensive water-borne transportation system
that thrives to this day. This system historically
consisted of small fishing fleets that plied the
estuaries and coastal waterways, supplying

a steady food source that had sustained the
growing communities. This water-borne
transport system also provided ferries that
connected the cities and villages, filling the
gaps in the roadway network.

Rail systems in the PRD have historically been
limited in geographic coverage, especially
when compared to similar systems in Europe.
While rail travel has always been a major
component of China’s larger transportation
network, the geographic disposition of the
PRD with extensive water areas, has limited
the expansion of the railway system (Figure 7).
The highway system in the PRD has also been
limited by the extensive water bodies. Primary

(&8 Joho Maps; 2007-2014)

arterials were connected by ferries where
possible, uniting the PRD into a fairly complete
road system.

There are currently 13 ferry routes in operation
on any typical day in the Pearl River Delta. This
critical transportation mode reduces traffic
loads on highways, connects transit hubs,

and reduces regional transportation choke
points. This strategy allows travelers to bypass
immigration at heavily-used entry points,
greatly reducing travel times between key PRD
hubs (Figure 8).

THACEEuEr) )\ EmEAAER,
ANETIBINAYE XA DR RS BRI R YR
R MK EIEMIRGTAR M T &R
MZAIRTERS, 1EAN BB E.

FSe EBR= At KRR RSB S CE— B
RAR. BESKUNRUARTHELL. 24
REBZOBE—E R P ERA B RN SR E
SAMENY, (BERTIR=MAtEKREE

BAFRIHIERAFIEAIRRG] T BRI RS cAI Tt —
TR (B7) . R=mtKMEERAER
FZ R ASCEMSHIRG. £ FIRERYIB
TEIREERETE BR=AtXES
E—MEHTEERNARARS.

BRl. R=AXERE SRR
B35, B—EXEEREHITUR,
DERABHIZBNE, EET BN
4, FERR T KIEEEM. X—RE%E
IREENRERNEASSKEMIT, MM
RRYEFE T IR =FA 0 X Z [BIRIZOEAT (8]
(E8) -

K=t XM RBRARSE T o&E
TRESHURFETH A E DI IR 5. ATHARY
SIS EAIREIT 11002 BRFTERHIEEYE
% TR ENE, THEN ME5EBZE
mdtAE, BEE 20205 FT N S PRbAIE
B, X—ERRE—SEEIME,

ERIA20FE, R=AtXAEBNEZIZE
AT 2EARALR. BE012F, BT
pR3000Z NEMNSEAREIR, EEX
BNKPRAE &I T. FEERERHARHT
KRR, BB EE AR LT
Ko PRI, EEMIRTALRFFAREEEEER
iz, AORSBAMEN. AEEDEH
miE, tBELEREN TR S,

Figure 8. Ports and commercial waterways (indicated by dark lines) in the Pearl River Delta. (Source: Skidmore, Owings

& Merrill LLP (2016))
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The modern rail system in the PRD has
benefited from both continued upgrades and

specific strategic investments in high-speed rail.

Recent investments in high-speed rail and over
1,100 kilometers of new track have reduced
travel times, especially north-south between
Guangzhou and Hong Kong. This link will be
further strengthened in 2020 with the opening
of a new Kowloon high-speed rail station.

Within the last 20 years, road networks within
the PRD have undergone significant upgrades
and expansions. Over 3,000 kilometers of
highways have been completed as of 2012,
connecting all major cities within the region.
As with all new growth in Chinese cities, road
planning often drives new urban development;
however, these road networks are laid over
the land without significant regard for natural
topography, water flow, or ecological habitat.
Because they are often constructed along river
edges, they also severely compromise

wetland habitats.

The creation of modern mobility systems
within the PRD, whether they are rail, road,

air, or water-based systems, has had a
significant impact on the environment. Future
improvements must be considered as a holistic
system that is carefully designed to minimize
environmental damage.

Mobility Case Study: Japan’s
Transportation Networks as a Model
for the Pearl River Delta

As the PRD continues to grow and densify,
questions remain as to whether the current
surface transportation system will provide
sufficient service to meet the needs of the
PRD megacity. If other large-scale urbanized
areas are studied, it becomes evident that
the current rail system may be insufficient
for continued growth. For the purposes of
comparison, the Japanese transportation
system, recognized as one of the most efficient
in the world, can be examined as a model for
the PRD. Japan, like China, has several tiers

of train networks, including high-speed rail,
intercity express, and local networks, and the
spacing and population density of Japanese
cities is similar to those of the PRD.

Examining rail utilization at the broadest level,
the average Japanese citizen currently travels
about three times as many kilometers per year
as does the average Chinese citizen (2,000
kilometers per year per person for Japan versus
650 kilometers per year per person in China)
(Wikipedia, 2016). Part of this can be explained
by China’s larger population and smaller per-

capita income, but the fact remains that there
is, indeed, lower rail utilization per capita.

One of the key differences in the Chinese
urbanization and transport model, when
compared to the growth of Japanese cities, is
the implementation of high-speed rail. Japan's
Shinkansen —one of the world’s first high-
speed rail systems — was designed to connect
city-centers together. By contrast, the Chinese
model has established new high-speed rail
station on the perimeter of their major cities,
which pulls development away from city
centers, potentially exacerbating urban sprawl.

Based on the above assessment and analysis,
the following strategies are recommended
to guide mobility planning for the continued
evolution of the PRD megacity:

« Strategy 1) Increase Rail and Transit
Mode Split: Modal share is an important
component in developing sustainable
transport within a city or region. Higher
transit mode-share reflects a desire for
change between modes and usually
results in an increase in the proportion
of trips made using more sustainable
modes.

- Strategy 2) Increase Natural Habitat
through Infrastructure Projects: It is
recommended that the PRD cities adopt
a policy whereby all new infrastructure
projects require offsetting conservation
areas in proportion to the project’s
impact (Hayes, 2014).

- Strategy 3) Expand and Enhance Inter-
Delta Ferry Systems: A simple way to
expand

+ mobility within the PRD is to expand
ferry service between major cities. This
system has less permanent impacts
than other systems, can be modified
relatively easily, and is convenient to
use.

« Strategy 4) Connect Airports with
Multi-Modal Systems: Every effort
should be made to simplify procedures
and facilitate direct access into the rail,
subway, and ferry
system that links cities, reducing
the need for supplemental fossil
fuel- based transportation.

The Environment

Deltas and coastal areas are among the
most densely populated areas in the world.
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Figure 9. The spatial distribution of coastal wetlands in the Pearl River Delta in years 1978, 1995 and 2005. (Source: ‘Research of Spatial and Temporal Variations of Wetland in Pearl

River Estuary (1978 ~ 2005)' (Gao et al, 2010) )

9. 19784, 19954 K 20054 Ik = At E & S HIAV =S 8] ) 7.

(1978 ~ 2005)" (Gao et al, 2010))

Concurrently, deltas and estuaries are
home to incredibly diverse and delicate
ecosystems, making them exceptionally
vulnerable to urbanization. The PRD, as one
of the most rapidly growing delta regions
in the world, is facing severe and complex
environmental problems.

Between 2000 and 2010, the urbanized area

in the PRD grew from 4,500 square kilometers
to 7,000 (World Bank Group, 2015). 519 square
kilometers of natural wetlands in the Pearl River
Estuary were converted to urban land between
1979 and 2009 (Zhao et al. 2010) - that is

over eight times the size of Manhattan's land
area. 261 square kilometers of natural coastal
wetlands were lost between 1978 and 2005
(Figure 9) (Gao et al, 2010).

The drastic increase in impervious surfaces and
corresponding decrease in the permeability
of the land is causing large amounts of fast-
flowing storm water runoff, with frequent
flooding, worsening erosion, and increasing
sediment and pollution in the water system
(Figure 10). Dredging, in addition to the
construction of dams, dikes, and channels,

is changing sediment patterns, allowing
saltwater to penetrate up streams, threatening
freshwater resources and causing further
habitat degradation.

The PRD's more than 55 million people, and
accompanying industries and agriculture, rely
on the freshwater systems, causing serious
water quality issues and water shortages.
Ground water supply in Guangdong has
decreased by 512 million cubic meters
between the years 2000 and 2014 (PRWRC,
2000, 2010). The chance of flooding and

(KR

saline intrusion is further increased by land
subsidence from ground-water depletion.
The water quality of about 25 percent of the
streams and rivers in the PRD was ranked
“unusable”in 2011 (PRWRC, 2011).

In addition to local and regional environmental
problems in the PRD, global climate change
has induced sea-level rise and worsened

saline intrusion, brought about more

intense droughts and heat waves, changed
precipitation patterns, and increased the
number of extreme floods. Coastline and
riverbank erosion, land subsidence, and
increased population on reclaimed land all
add to flood hazards (Figure 11). However, the
PRD is not alone in these struggles. Many delta
regions in the world have experienced, and
continue to experience, similar environmental
challenges. The following case study of the
San Francisco Bay Area provides lessons and
mitigation measures that could be shared with
similar regions.

Environmental Case Study: San Francisco
Bay Area

The San Francisco Bay watershed drains over 40
percent of the state of California and supports
a diversity of habitats. Surrounding the bay and
part of the delta, the nine-county San Francisco
Bay Area is one of the largest urban areas in

the US with approximately 8 million residents.
Throughout the 20th Century, the Bay Area

had prioritized development at the expense

of the environment; however, in recent

years, significant efforts have been made to
understand and restore it.

‘Research of Spatial and Temporal Variations of Wetland in Pearl River Estuary

Figure 10. The annual impervious surface maps of the
Pearl River Delta, China, 1988-2013. (Source:’Annual
Dynamics of Impervious Surface in the Pearl River Delta,
China, from 1988 to 2013, Using Time series Landsat
Imagery’ (Zhang et al, 2016))

E10. 1988-2013F FEKK= AKX GF T EKE
B, (F&: ‘Annual Dynamics of Impervious
Surface in the Pearl River Delta, China, from
1988 to 2013, Using Time series Landsat
Imagery’ (Zhang et al, 2016))
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Figure 11. Potential flooding areas of the Pearl River Delta with current flood defense (return period of 100
years) (Source:Towards a Livable Urbanized Delta Region. Spatial Challenges and Opportunities of the

Pearl River Delta’ (Carmona et al, 2014))

E11. HFIFhEmE &t TR = AHX 1 00FE — Bk,
Urbanized Delta Region. Spatial Challenges and Opportunities of the Pearl River Delta’

(Carmona et al, 2014))

By 1961, 90 percent of the Bay's wetlands had
been destroyed (Save the Bay, n.d.). Regional
agencies such as the San Francisco Bay
Conservation and Development Commission
(BCDC) and the Coastal Conservancy were
established with the legislational support to
protect the Bay and other regionally significant
habitats, corridors, watersheds, scenic areas,
and agricultural lands (Figure 12). With these
programs in place, large areas of habitats were
restored and urban growth around the Bay
became focused to a zone between the Bay
and the greenbelt of ridgelines. Coupled with
regional land use planning, a similar system can
be used to regulate urban growth in the PRD.

In order to effectively address water resource,
ecology, and resiliency challenges in a river
delta, urban planners must recognize the
entire watershed as an interconnected system,
and respect and draw on the intrinsic ecology
of the system when future development is
considered. The state and regional Water
Resources Control Boards and the US
Environmental Protection Agency (EPA) use
similar watershed management approaches
to improve the health of the ecosystem
watershed-wide. Rather than focusing on an
isolated problem at a city level or site level,
water quality and ecosystem problems are
best addressed at the watershed level (Water
Boards, 2016). Watershed management
coordinates all the activities that affect a

Figure 12. The conservation lands network in the San Francisco Bay
area. (Source: Conservation Lands Network (Bay Area Open Space

Council, 2014))

‘Towards a Livable

(R

watershed'’s natural resources and water
quality, including storm water, streams and
wetlands, land fill, and water supply.

Environmental Strategies

Based on the above assessment, the following
strategies are recommended for the PRD:

- Strategy 1) Multi-Jurisdictional
Watershed-Wide Management:
Integrated watershed management
requires a holistic multi-disciplinary
approach, and a partnership between
different municipalities and entities

- in the Pearl River Basin. The Pearl River
Watershed Management Agency
should be established and supported
by legislation. A comprehensive master
plan, renewed periodically based on
data analysis, is needed
to prioritize and coordinate projects
and programs across regions.

Funding can then be distributed based
on evaluation.

« Strategy 2) Preserve Room for Nature
and Environmental Restoration: Room
must be made for natural systems
to reestablish balance in the Delta.
Floodplains should be reestablished to

B2 [H2WEX T HIRERME.
Network (Bay Area Open Space Council, 2014))
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allow rivers to expand, slow down, and
in the process, deposit the sediment
necessary to replenish wetlands.
Wetlands should be restored to store
water temporarily, purify water, recharge
ground water, and stabilize shorelines.
Coastal wetlands should be maintained
to act as natural buffers to storm surge
and sea-level rise. Urban green corridors
should be planned to slow down,

purify, and absorb storm water, and
connect wildlife populations, and forests
should be conserved and restored to
perform as carbon sinks and improve
biodiversity. The implementation of
these actions would involve mobilizing
an enormous amount of resources, but
it is crucial for the health and safety of
the PRD, and urgent given impending
sea-level rise.

- Strategy 3) Promote Low-Impact
Development: In this context, Low-
Impact Development (LID) is defined
as "development that, through its low
negative environmental impact, either
enhances or does not significantly
diminish environmental quality” (Pickerill
2009). Clean energy, water reuse, storm
water and waste management, public
transportation, sustainable materials,
and compact development are some of
the typical LID approaches encouraged
to reduce the urban demand on natural
resources and alleviate the impact on
the PRD's ecosystems.

- Strategy 4) Mitigation Banking/
Compensation for Development
Impact: “Mitigation-banking” creates
a mechanism to provide a financial
incentive for conservation. It requires
developments causing negative
impacts to compensate for them
and contribute to the preservation
and restoration of ecologically
sensitive areas, creating a more
effective conservation effort across the
watershed.

Conclusion

If we look to the future and imagine a
sustainable Pearl River Delta in 2030, what

will we see? Extrapolating current population
growth forward, the PRD may see a population
close to 75 million people. To adapt to growth,
PRD development will need to radically change
its course to a sustainable model that achieves
economic goals while accommodating and
encouraging ecological restoration.
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As is demonstrated by the evolution of the EREAEA M SNEE 58 m, W00

PRD, interconnected urbanization in the BUBLZRR, =S ER MG
form of megacities has significant economic AN

benefits, and coordinated infrastructure
investment can provide major efficiencies in
transportation. However, while large urban
agglomerations generally offer heightened
social and economic benefits, if not planned
carefully, they can have significant negative
environmental impacts.
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