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04 - ABSTRACT - ENGLISH VERSION

PREFACE

This paper is about the past, now and future of Shanghai. / Past / Two hundred years ago, Shanghai was a small
water town surrounded by rich farmlands and dense creeks. The nature granted locals with resources and reciprocally
habitants nourished the ground with manures. The indefinitely sustainable loop among human settlement, agricultural
system and water ecology created a permanent agricultural society and an original identity of Shanghai, Green. /
Now / While, as time goes by, Grey dominates in the process of industrialization and urbanization. The rise of Grey
and fall of Green opened a pandora's box. The original balance among city, water and agriculture broke up and a
vicious cycle emerged. / Mend / The sick system need to be mended; The balance among city, water and agriculture
will be regained; The original identity Green will be retrieved. In order to achieve these goals, a concept and a tool
are introduced. The former, permaculture, provides methodology and strategy for revising the system while the latter,
urban agriculture, helps to handle practical problems. We believe the conflicts among city, water and agriculture
can be solved by the urban agriculture system. / Future / The harmony among human settlement, agricultural system
and water ecology will bring better city and better city will provides better life. One day, we will not worry about
unhealthy and insufficient food, polluted environments and boring public spaces; One day, our offspring will enjoy the

same beautiful sceneries our ancestors used to do; One day, green agriculture and green water will return to Shanghai.



05 - ABSTRACT - ITALTIAN VERSION

PREFAZIONE

Questa tes ¢ per il passato, 1'ora e il futuro di Shanghai./ Passato / Duecento anni fa, Shanghai era una citta d'acqua
circondata da terreni agricoli ricco e denso insenature. La natura concessi con le risorse locali e reciprocamente
abitanti nutrito il terreno con concimi. Il loop all'infinito sostenibili tra insediamenti umani, il sistema agricolo ed
ecologia delle acque ha creato una societa agricola permanente ¢ di una identita originaria di Shanghai, Verde. /
Ora / Anche se, col passare del tempo, Grigio domina nel processo di industrializzazione e urbanizzazione. L'ascesa
e la caduta di Grey di Green ha aperto un vaso di Pandora. L'equilibrio originario tra citta, 1'acqua e I'agricoltura
si sciolse e un circolo vizioso emerse. / Riparare / Il sistema malato bisogno di essere riparata; L'equilibrio tra
citta, 'acqua e l'agricoltura ¢ recuperato, l'identita originale verde sara recuperato. Al fine di raggiungere questi
obiettivi, un concetto e uno strumento vengono introdotte. Il primo, permacultura, fornisce la metodologia e la
strategia per la revisione del sistema mentre il secondo, agricoltura urbana, aiuta a gestire i problemi pratici.
Crediamo che i conflitti tra citta, 'acqua e l'agricoltura puo essere risolto dal sistema di agricoltura urbana. /
Futuro / L'armonia tra gli insediamenti umani, il sistema agricolo ed ecologia delle acque offriranno migliori citta
e di migliore citta si prevede una vita migliore. Un giorno, noi non ci preoccuperemo sugli alimenti insalubri e
insufficienti, ambienti inquinati e noioso spazi pubblici; Un giorno, i nostri figli potranno godere i paesaggi belli

i nostri antenati lo stesso utilizzato per fare, un giorno, l'agricoltura e verde acqua verde tornera a Shanghai.
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06 - MAIN BODY OF THESIS

CHAPTER ONE

SHANGHALI 1840
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®\ The Satellite Map of China fig.1
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@ The Satellite Map of Shanghai Metropolitan fig.3
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'Food is the First Necessity of People' / China used
to be the empire of agriculture. The food was the
most important issue in any dynasty through the
history. However, nowadays compared to the urgent
need for economical development, agriculture has
lost its previous importance, especially in those
developed metropolitans such as Beijing, Guangdong
and Shanghai etc. Among them, Shanghai is the
very typical one paid too much attention to economy
while little to agriculture. / General Information of
Shanghai / In the national scale, Shanghai situates
in the east coast of China, facing Pacific Ocean. The
Yangtze River to its north provides most of its fresh
water resources. The other important river is Huangpu
River , the mother river of Shanghai. It carries fresh
water from Taihu Lake and crosses the very heart of
the city. Nowadays the whole metropolitan covers an
area of 6340.5 square kilometers and holds 20 million
habitants. The sands and muds from the upstream of
Yangtze river formed the main land of Shanghai as
well as the world's largest sand island, the Chongming
Island in its north see fig.1, fig.2, fig.3, fig.4. / As the
leader city of the Yangtze River Delta (including Jiang
Su and Zhe Jiang Province), Shanghai becomes one
of the most prosperous cities in China, especially in
city construction and economic development. During
the past decades, 'thanks to' many urban development
policies, the central area of Shanghai has expanding
largely. Until 2009, the urbanization ration of Shanghai
has risen to over 85%. Its successful urban development
has been recognized as a miracle and a model for
other cities in China. At the same time, Shanghai is
labelled as one of the most important international

commercial hubs in the far east Asia see ref.I.
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The Downtown of Shanghai in
2009, a City Full of Grey / The
downtown region is the very place
that represents the rapid urban
development of Shanghai. It centers
the Bund, Lujia Zui Commercial
Center in Pudong Area and the
Huangpu River, the mother river of
Shanghai. The downtown covers an
area around 120 square kilometers.
To the north it extends to Hongkou
District which used to be the
international concession (ruled by
Americans and Japanese); To the
east it arrives at the Century Park,
the biggest green in the downtown;
To the south it comes to 2010
EXPO site, the China Pavilion; To
the west it ends at Luwan district
which was the French Concession.
This region has been the very
heart of Shanghai throughout
its history. / In the satellite map
of the downtown see fig.5, the
downtown area is overlayed with
grey patterns, the buildings and
infrastructures. They represent the
contemporary identity of Shanghai
and its triumph of urbanization.

While, as a Shanghai local, I have

been wondering what my hometown

used to be? what is the history of
the urbanization and what were
the layers behind the concrete?
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A Virtual Satellite Map of Shanghai Downtown around 1800 ‘

The Downtown of Shanghai around
1800, a City Full of Green / After
reviewing the related archives and
researches see ref.2, we succeeded
in figuring out the virtual satellite
map of the Shanghai downtown
around 1800 see fig.6. Shanghai
was full of farmlands, especially
the paddy fields. Besides those
fields, water was another important
element of Shanghai original
landscape. At that time, the whole
Yangzte River Delta was covered
with millions of creeks and rivers.
The nature granted Shanghainese
convenient transportation routes
and sufficient fresh water. With
those advantages, the ancient
Shanghainese were able to develop
large tracts of farmland. The whole
agriculture, social and economical
system is called Water Town, which
was typical in the Yangzte Delta
and still exists in the far suburban
areas of Shanghai. / Well, now
we know the original vision of
Shanghai: it was a water town. The
creeks and farmlands shaped the
lifestyle of ancient Shanghainese.
If it had a original identity, that
must be green, the green fields and
the green crecks. However, those

has extincted in current downtown.
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A City of Green, A City of Grains / According to Shanghai Professional
Records: Agriculture Records see ref.3, in 1391, the population of
Shanghai was 532,803. The total production of the grain (mainly
rice) per year was over 535,800 tons. Assuming that the average grain
consumption of one person at that time was 300 kilograms see ref.4, the
total consumption of the grain in Shanghai region was around 159,840
tons. The surplus 376,000 tons of grain were exported to other part of
China and other big neighbor provinces see fig.7. Naturally with the

great natural environment, Shanghai used to be the grain production
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center as well as the transportation
transit in the east coast of China. It
produced 3 times grains more than
its habitants needed. / However,
unfortunately, the previous big food
exporter has changed into a big
food importer and put big burden
on other provinces. The identity

of Shanghai has totally shifted.
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fig.7

Three Natural Advantages Helped Shanghai to Be a Food Exporter / Shanghai was born to be a food production center.

At least the nature granted three advantages for it. First, the dense water network; Second, the sufficient fresh water

supply; Third, the tidal irrigation system. The ancient Shanghainese had learned how to make the best use of them.
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The First Natural Advantage: The
Dense Water Network / Shanghai
was full of creeks and rivers.
As shown in the fig.8, the whole
metropolitan was covered with dense
water network. In general, there are
two major arteries, one is Huangpu
River, the mother river of Shanghai.
The other is Yangzte River. It meets
Huangpu River at its estuary and
finally runs into East China Sea. In
order to use the advantage of dense
water network, people built their
water towns along the riverside.
With the creeks and rivers, the food
could be transported from the local
farmlands to towns and villages
efficiently. With the Yangzte River,
the food could be sent to the inner
provinces of China. And with East
China Sea route, the food could be
delivered to Beijing in the north and
Fujian in the south . The Huangpu
River, the Yangzte River and the East
China Sea shaped a chain of water
network. This ensured the efficient
and safe food transportation as well
for other goods see fig.10 and fig.11.
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Map of Water Network of Shanghai Metropolitan Around 1800s fig.8

Shanghai Water Resources fig.9

The Second Natural Advantage: Ample Fresh Water Resources / The
water network not only provided routes for the transportation but
also granted water for the crops and human livings. The Yangzte
River and the Huangpu River provides separately 90% and 10%
of the fresh water supply for Shanghai per year see fig.9, see
ref.5. With huge amounts of fresh water from the nature, Shanghai
farmers were able to develop large tracts of agriculture, especially

the paddy fields, which produced the main food of Chinese people.
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Shanghai Water Transportation Route in Metropolitan Area Around 1800s

fig 11

Map of Shanghai Downtown Water Network When High Tides Came fig.12

The Third Natural Advantage: The Tidal Power / Because of special
geographical situation, Shanghainese developed a unique irrigation system.
It based on the natural power, the tides. The tide of Shanghai is diural, which
means everyday there are two high tides and two low tides see ref.6. When
the high tides came, the water (including the fresh water, brackish water
and sea water) was pushed into the inner land creeks and lifted up the river
level, thus providing the water resource for the Shanghainese see fig.12.
When the low tides came, water returned to the Yangzte River and East

China Sea. Some creeks would dry out because of the low tides see fig./3.

FEAEER - BRRTHVS NE [ ERA T RRAVKRERIE AN KN Z G » AREEH
HOZ AR X S O - A DS ERZAMAIEE - MRS a2 - 28T
—ERESOKTUREIITE PTG EEDECHS BRI > LR
BIgh - EIHTES BT AL H U > BIFE— KA H N H B s AP A - AT—
Wi AR 0 22 5 5 — 20 B AR i 22 R B ) - Bk i RR A i e R A 1]

Map of Shanghai Downtown Water Network When Low Tides Came fig.13

Four Steps to Use the Tides / In
order to made the best use of the
tides, Shanghai farmers developed
an interesting way to utilize the
natural power. The process could
be divided into four phases. The
ultimate goal was to use the fresh
water and block out the brackish
and sea water see ref.7. / Phase 1:
Welcome the High Tides / Before
the high tides came, the open gates
were ready to direct the fresh water
inside the fields. The incoming
sea water from East China Sea
would lift up the fresh water from
the Yangzte River and push it into
the inner land of Shanghai. The
lifted up fresh water would rush
into the fields through the open
gates for irrigation and human
settlement usage. / Phase 2: Block
Out the Salty water / However, the
sea water would merge with the
fresh water in the middle layers
and form brackish water. After
the high tides arrived, the gates
were closed to forbid the salty
water. The fresh water was saved
in the inner land creeks for usage.
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Phase 3: Use the Water and Wait for
Ebbing / During the break between
rise and ebb, farmers would use the
captured fresh water as much as
possible and dumped the dirties and
wastes inside the water network.It
was a phase for the human usage. /
Phase 4: Wastes Washed Away by the
Ebbs / When ebbing came, the water
level outside the gates lowered. At
that moment farmers would open
the gates and let the used water run
away together with the ebbs. Thus
the whole cycle finished. The whole
procedure would happen twice a
day to keep the crops irrigated and
the human lives going on see fig./4.
The Cycle of Tides / The tides, the
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The Cycles of Tides in 24 hours

natural phenomenon came every 12 hours see fig.15, provided the essential
fresh water for the agriculture system, washed away the dirty water around

the human settlement. In general, the whole process could be described

FA | SRR S - AITFAAITEE% 2 [ (]
ATEHOT AR TR AGREIT [/ - 1 550U @ 3R/ e KR - KA T

I AT > BB A AIEOK - 55 R A TR b A B 2RI A K - 6 E ARERREER - FIN > AMTHE%ERE
TR o LI BB REGREIEE M RRFIFAMIIVEREEANIRCNVCH - 8% T ARIRIEY EE -

water with

Conclusion of The Tidal Irrigation System

tides washed away
dirty water >

natural self-purification

tides lift water

fresh water

human discards

city consumption rice fields

water transportation

fig.16

31



32

as following: The tides brought
sufficient fresh water into the
lands. The farmers used them for
irrigation. Then, they transported
the productions to the city through
the water network. The city grew
with food. The polluted water from
the city then was washed away
by the tides. With the natural self
purification the discards of the city
became the natural elements again.
And the loop started another time
see fig.16. / The Extra Advantage:
Manure / Besides the good natural
resources, Chinese developed another
important method to keep the arable
land rich and health. The key was the
manure of the human and livestock.
The following two citations from the
foreign scholars could best represent
its great function in keeping the
balance of origianl agricultural
system. 'One of the most remarkable
agricultural practices adopted by any
civilized people is the centuries-long
and well nigh universal conservation
and utilization of all human waste
in China, turning it to marvelous
account in the maintenance of soil
fertility and in the production of
food. The method to cultivate the
crops by Chinese was different from
the mineral fertilizers so extensively
employed in modern western
agriculture, like the extensive use
of mineral coal, which had been a
physical impossibility to all people
alike until within very recent years.

In fact, the very long unbroken life
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of China and the vast numbers
its farmers have been compelled
to feed proved the success of
the reusing manure as natural
fertilizers.' 'In selecting rice as
their staple crop; in developing
and maintaining their systems
of combined irrigation and
drainage, notwithstanding they
have a large summer rainfall;
in their systems of multiple
cropping; in their extensive and
persistent use of legumes; in
their rotations for green manure
to maintain the humus of their
soils and for composting; and
in the almost religious fidelity
with which they have returned
to their fields every form of
waste which can replace plant
food removed by the crops,
these nations have demonstrated
a grasp of essentials and of
fundamental principles which
may well cause western nations
to pause and reflect.' see ref.8.
Dr. Arthur Stanley, Health
officer of the city of Shanghai,
in his annual report for 1899,
also wrote: "...While the ultra-
civilized Western elaborates
destructors forburning garbage
at a financial loss and turns
sewage into the sea, the
Chinaman uses both for manure.
He wastes nothing while the
sacred duty of agriculture is
uppermost in his mind. And in

reality recent bacterial work has
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shown that faecal matter and
house refuse are best destroyed
by returning them to clean
soil, where natural purification
takes place. ... the product of an
evolution extending from more
than a thousand years before
the Christian era." see ref.9.
Thanks to Franklin Hiram King
and Dr.Arthur Stanley, we could
obtain information in detail on
what Shanghai used to be and how
the agriculture, city and water
worked together. The advantages
were natural resources and the
key was the manure. The four
together kept the whole social,
economical and ecological system
working soundly. / The Perminent
Agriculture / Franklin Hiram
King called this endless loop
'Perminent Agriculture', which
means an indefinitely sustainable
agricultural system see ref.§.
This word cuts the point. Ancient
Chinese people have been believing
in the endless cycle for thousands
of years. From the tiniest thing to
the universal life, everything could
be explained as an endless loop.
The agriculutre system was one of
the master pieces of the ancient
Chinese wisdoms on perminent
loop. / The Harmony / Now, with
deep understanding of the ancient
Shanghai agriculture system, we get
the whole picture of the perminent
agriculture and the balance

among water, agriculture and city.
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Those three built up a perminent
and indefinite sustainalbe cycle.
To conclude this chapter, we
present a ring chart see fig.17 to
describe the structure of the original
balance among human settlements,
agricultural systems and natural
ecologies. In the clockwise, the
nature provided agriculture with
fresh water through tides and
convinient water network. And the
agriculture granted food for human
being through water transportation.
Then, the human settlements left the

wastes to the water, where natural
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self-purification happened. In
the counter-clockwise, water
provided human settlement
with fresh water. The human
settlement returned manure as
fertilizers to the agricultural
system. The agricultural system
helped in purifying the water
and save it in the underground
water layer. The clockwise
and counterclockwise together
form a loop among human
settlements, agricultural system
and natural ecologies, which

were mutually beneficial.
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The Original Characters of
Shanghai / The original vision
of Shanghai emerges. Ancient
Shanghainese lived in water
towns. People went out by ships,
carried cargos by ships and even
lived on ships. The water and
human wastes created a perminent
agriculture. The scenery was full
of crop fields, trees and creeks.
To conclude, if Shanghai had an
identity, it would be the chrods
of city, water and agriculture, the
green. It could be considered as

an indefintely sustainable system.
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CHAPTER TWO

SCENES OF HISTORY

|
iy o

Aerial Photo of Shanghai Downtown

Where is the Green / When looking at the aerial view photo of Shanghai see

fig.18, we see the splendid EXPO site and the dense Pudong commercial

center. For a tourist, it is a shocking city. But after knowing what it used to
be, we have to ask a bitter question: where is the green and those creeks.
Nowadays, the whole city is overlayed by the concretes. The original
water town disappeared. We have to say the current identity of Shanghai is
'Generic', like other metropolitans. The good-old thing is lost. As a local,
I am eager to know why. In this chapter, we will see through the history
to know how green turned into grey. / Methodology: Study Period and
Three Contrasts / After the first Opium War, Shanghai was assigned as the
port for foreign trade. The establishment of the first concession triggered
its urban development. It was seemed as the start of Shanghai modern
history. Thus, our studies will range from the middle of 19th century till
now. Then, the developments of three elements will be analyzed in detail:

the human settlements, the agricultural systems and natural ecologies,
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fig.18

especially water environments. As
we know, they shaped the endless
loop and the original identities of
Shanghai. We could understand how
Shanghai lost its original identities
by following their changes. While,
since they are interrelated, it will
be better to study their interactions
through the history than only
individuals. Thus, we will present
three pair comparisons to better
understand the procedure. They
are the contrasts between city and
agriculture, between agriculture and

water and between water and city.
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Photo of Typical Paddy Field of Shanghai in 1840s fig.19

The First Comparison: The Human Settlements vs The Agricultural
Systems / The History from 1840s to 2010 / In 1840s, the Great Britain
and its East Indian Comapny used the war to open five ports in order to
sell the opium to China. Shanghai was one of the destination for those
drugs. While, the invaders brought up the urbanization of this small
village. / 1840s: the City / The fig.21 shows the contrast between city and
agriculture in 1840s in the downtown Shanghai area see ref.10. Here we
could see the ancient Chinese town of Shanghai situated in the riverside
of Huangpu River. As a trade city for foreign companies, Shanghai
started to establish many ports along Huangpu River. One of the earliest
and most famous ports, 16 Pu Port came into existence in the east of
the old town. People from all around China attracted by the business
opportunities started to immigrate to Shanghai and settled there. This
tendency led the first population bloom of the metropolitan and pushed

the city towards an international trade center and commercial center.

Photo of Typical Paddy Field of Shanghai in 1880s fig.20

1840s: the Agriculture / With the
amply water, interlinked network,
tidal irrigation techniques and
usage of manure, Shanghainese
developed large tracts of farmlands.
The fig.19 shows the typical paddy
field around Shanghai town. The
farmer directed the fresh water into
the creeks by the lifting machine
(the wood equipment in the picture)
to irrigate the fields. At that time,
agriculture dominated the whole
landscape. / 1880s: the City /
Protected by four rivers, the
land between Yangjin river and
Suzhou river was chosen as the
British Settlement, which later
became the famous Bund. The
concessions provided safe shelters
for the refugees and the business
men during the war periods see
ref.11. The development of the
Bund port and highly modernized
city environment of the foreign
concessions further stimulated the
urban development of Shanghai
see ref.12. It was followed by the
French settlement in the north
of the old city and the American
settlement in the north of Suzhou
River see fig.22. / 1930s: the
City / In order to build more
factories, ports and residences,
foreigners grabbed more lands to
expand concessions see fig.23. The
British concession together with
American and Japanese became
the international concessions,
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Photo of Crowds in 1960s

Aerial Photo of Pudong Lujia Zui International Commercial Center

which occupied most lands in the
north of Shanghai. The French
expanded to the west of Shanghai
as for housing and cultural
facilities of their own interests.
The sprawl of the city was the
results of the enlargement of the
concessions see fig.26 and ref.13.
1930s: the Agriculture / Besides
the urban development, the new
rail ways and roads made the local
food supply unimportant. Shanghai
could import food from much
farther places than ever before.
The farmlands near the center area
became meaningless. / 1960s: the
City / In that era, Shanghai was
seen as the factories for the whole
China. Thus, more factories were
established. The former water
town became a generic industrial
city. With the population bloom
and labor immigration see fig.24,
Shanghai expanded and occupied
several districts from surround
provinces. In order to meet the
need of accomodations, the
previous foreign concessions were
transformed mostly into workers
community houses. They became
the famous living blocks ‘Lilong’.
While, thanks to unability to cross
Huangpu River economically and
efficiently, the urban development
remained in the west bank. The east
bank remained rural see fig.27 and
ref:14. / 1960s: the agriculture / In
order to feed the huge population,
the central minister assigned a lot
of farmlands from other provinces
to Shanghai.This formed the
current territory of the metropolitan
see ref.15./ 2010: The city / The
biggest step of Shanghai urban

sprawl in the previous decades was

. ports in pudong . o
© Chitansha district

pudong drea

16 pu :/m/"/:

se area, nanshi.ar .

Map of Shanghai Downtown.Comparison of City and Agriculture in 1930s fig.26

‘pudongiarea

Map of Shanghai Downtown.Comparison of City and Agriculture in 1960s fig.27
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the development of Pudong see
fig.25. Since the beginning of its
development in 1990, Pudong
has become an international
commercial hub. Currently, the
urbanization is over 85%, which
will keep rising see ref.16. / 2010:
The agriculture / The rapid urban
development occupied more and
more lands from the previous rural
areas. Nowadays, the only big
tracts of farmlands of Shanghai
remained are in Chongming island
and Jinshan district. However,
these two districts are under
new urban developments which
will surely shrink. From fig.3/
we know, nowadays green has
already left the downtown area. /
Conclusion: Three Charts to Show
the Comparisons Between City and
Agriculture / Chart 1: Population
vs Farm Labor Population / In the
past 100 years, the population of
Shanghai boosted from 1 million to
200 million. However, the farmer
labor population decreased a lot see
fig.28. The former is because of the
rapid urban development during the
past centuries. Especially after the
revolution and the establishment
of PRC China, Shanghai took
a lot of lands from its neighbor
provinces as well as their habitants.
This added a big number of

population to the original locals.
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Map of Shanghai Downtown. Comparison of City and Agriculture in 2000s fig.31

Also, the unlimited population policy sharply increased the habitants of Shanghai. It was ordinary for a mother to
have more than 4 children around the 1950s. After 1980s, China took on economic revolution policy and the one-
child policy. Thus, the yearly increase of population was lowered and became stable. However, because of the labor
immigration and big base number, the population of Shanghai has been keeping increasing. It is estimated that in
2020 the population will rise up to 25 million see ref.17. However, as for the population in farm, because of the
rapid urbanization after 1980s, more and more farmers gave up their lands and jumped into the city and became the
new citizens. The peak in 1950s was because of the new population from the newly taken territories and most of
their habitants were farmers see ref./8. / Chart 2: Construction area vs Arable area / Before 1980s, the construction
area of Shanghai increased at a slow ratio. However, after the economic revolution, Shanghai has been rushing to be
an international commercial center. The construction sites are everywhere and everyone is zealous in urbanization.
Till 2009, over 85% percentages of the land are urbanized. In the other hand, the arable lands were devoured. Even
though the government executed several laws to slow down its shrinkage, such as cultivating more arable lands and
rearranging the wasted lands, the arable lands of Shanghai has decreased to around 200,000 hectares in 2009 see fig.29
and ref.19./ Chart 3: Food Consumption vs Food Production / Here the food indicates the rice, which is the basal food
of Shanghainese. After the establishment of PRC China, though the population increased but the consumption of rice
kept stable. This was because of the change of the diets. Nowadays more and more people take meat, eggs or fruits
instead of rice as the main food. This reduces the need for rice. In the other hand, with shrinkage of paddy fields, the
production of the rice has been decreased continuously from the 1950s. Also, the rearrangement of the agricultural
industry around 1990s focused much more attention on the vegetables and meat production than on the rice. The
peak in the 1949 was because many lands from other provinces with paddy fields became new part of Shanghai
see fig.30 and ref.20. / Conclusion: The Triumph of City and the Retreat of Agriculture / Now we understand the

interactions and interrelations between city and agriculture. In a word, city captured the arable lands of agriculture.
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Photo of Shanghai Ancient Scenery fig.32

The Second Comparison: The Agricultural Systems vs The Water Ecologies
/ The History from 1840s to 2010 / The environmental situation is crucial
to agriculture development, especially the water resource. Here we will
present their interactions through the history. / 1840s: the Agriculture
/ At that time, the city, agriculture and water stayed in harmony. The
fig.32 shows a typical scenery of Shanghai water town. The landscape
consisted of agriculture fields, creeks and water towns. Creeks linked
the towns and agriculture fields. Habitants used boats to carry on their
normal lives. Some people even lived on the boats, called the boat-citizens.
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Photo of British Concession fig.33

1840s: the Water / These creeks
were like small veins covered the
whole region of Shanghai. While
Huangpu River was the artery
that dominate the area. They
together formed the water system
of ancient Shanghai see fig.34.
The convenient and efficient water
network granted by the nature
provided Shanghainese essential
elements to survive. Also, the usage
of manure added up the balance
between human being and the
agriculture. / 1880s: the Agriculture
/ With the establishment of
foreign concessions, more and
more farmlands in the central area
were occupied by new settlers
with their new modern cities. The
better paid jobs in the factorie,
the vision of the healthy, neat
and efficient roads and the novel
transportation systems such as
bikes and cars started to convince
Chinese people to give up the
old agricultural systems. The
traditional agricultural society
commenced to collapse. / 1880s:
the Water / The retreats of
farmlands and the triumph of city
development made the creeks in
the center less important. While,
the destructions of the old rivers
at first were strongly against by

the natives. Thus, as shown in

fig.33 foreigners dealed with the

old rivers in their concession by
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Map of Shanghai Downtown. Comparison of Agriculture and Water in 1880s
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building a side road along the
rivers or cover half of the rivers.
Fortunately, the original city water
network remained healthy since
most of the creeks in the central
areas such as British, French and
American settlements remained
intact see fig.35. / 1930s: the
Agriculture / In the beginning of 20th
century, Shanghai became a famous
international commercial center in
the far east Asia. The urbanization,
especially the expanding of the
foreign concessions occupied most of
the land in the central area see fig.39.
Around the center only few people
still worked on the agricultural
fields. The central region was totally
urbanized. / 1930s: the Water / The
water network in the center was
almost gone. Several reasons could
cause this result. The first was loss
of the agricultural lands. For farmers
water was vital but for city habitants
it was just landscape, sometimes
even barriers. The real estate
development and new infrastructure
drove creeks away. Furthermore,
the continuous blockages of the
creeks created a lot of death ends.
The industrial pollutions and human
wastes caused these dead creeks,
which lost their self-purfication
ability, unbearable dirty and smelly.
Thus, not only the developers and
foreigners, but also the native
citizens pushed the governors to
drain out the water see fig.36.
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Map of Shanghai Downtown. Comparison of Agriculture and Water in 1930s fig.39
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Map of Shanghai Downtown. Comparison of Agriculture and Water in 1960s. fig-40
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Chart 1: Arable Land Area VS Creek Density fig 41
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Chart 2: Farmlands Irrigated by The Tides VS The Rivers Influenced by The Tides fig.42
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Chart 3: Amounts of Goods Transportated Through The Water VS The Water Surface Area fig.43

/ 1960s: the Agriculture and the
Water / Until 1960, most of the
creeks in the west bank of center
Shanghai disappeared see fig.40.
The dirty creeks were covered and
overlayed by modern roads. In
the west bank, only several creeks
survived. However, they were
heavily polluted by the alongside
factories see fig.37. However,
water network in the east bank
of Huangpu River stayed nature
thanks to Huangpur River. At that
time, the original water town vision
and landscape disappeared totally.
Ironicly, these smelly and dirty
rivers became the new label of
Shanghai called 'Chou He Bang'. /
2010: the Agriculture and the Water
/ Nowadays, much more attention
is paid to environmental protection
and friendly public landscape. The
government started a movement to
clean the water at the beginning
of 1990s 2 billions of euros were
used to purge the polluted water
and old industrial factories were
moved out to the suburban areas
see ref.21. Nowadays, even though
rivers are clean (just visually and
aromatically), the demolished
water network and the traditional
landscape will not come back
anymore see fig.44. The original
natural power, the tides, have
become one of the disasters for
the Shanghai citizens. In order
to prevent the tides, people built
super high dams all around the
sea coasts and the river side,
which further seperated the
public and the water see fig.38. /
Conclusion: Three Charts Show the
Comparisons between Agriculture

and Water / Chart 1: Arable Land

iujiang river

suzhou river

huangpu river

Map of Shanghai Downtown. Comparison of Agriculture and Water in 2010s

Areas vs Creeks Density / In the past 100 years, the arable land areas per
person of Shanghai decreased rapidly to 0.0174 hectare per person in 2005.
It is far lower than the alarm number of 0.053 given by FAO see ref.22.
Meanwhile, the density of water of Shanghai decreased rapidly. The urban
development destroyed the farmlands as well as their twins, the creeks,
which together shaped the original landscape and the identity see fig.41 and
ref.23. / Chart 2: Farmlands Irrigated by the Tides vs the Rivers Influenced
by the Tides / With the less importance of the water, the tidal power has
been ignored. Nowadays, no fileds are irrigated by the tidal water. Actually,
the tides have become the devils which will bring the floods. For the farmers
floods brought the fresh water but for the citizens floods brought great
loss. So Shanghai built an intact dam system to defend the tides see fig.42
and ref.24 / Chart 3: Amounts of Goods Transportated through the Water vs
the Water Surface Area / The fig.43 shows that water has been playing less
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and less importance in the
economical factor, especially
its transportation function. The
loss of the water surface area
added to severity of the result
see ref.25. / The Retreats of the
Twins / Water and agriculture
could be seen as twins. They rise
and fall together in the history.
It is amazing to see a water town
developing into a metropolitan in
one century. However, it is sad to
find a beautiful landscape lose its

original merits in just one century.
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Photo of Shanghai British Concession fig.45

The Third Comparison: The Agricultural Systems vs The Water Ecologies
/ The History from 1840s to 2010 / The urbanization not only devoured
the farmlands but also demolished the natural water network. Here we will
present the process of the growth of city road system and the decays of
old water network through the history. / 1840s: the City / At that time, the
original water network and the traditional water transportation dominated
the whole region. There was no need for road transportation. For local

people, roads were of low importance since it could not carry away
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Photo of Shanghai British Concession

the wastes as what rivers did. Also,
the road transportation costed much
more than ships did. However, the
city expaned a little bit because
of the earliest port development.
The most important and famous
was the flourishing of 16 pu port,
which mainly served as the market
streets of fishes, vegetables, fruits
and livestocks see fig.47. / 1840s:
the Water / The 1840s were the
ages of water. The city roads and
urban development had not been
triggered yet The locals paid little
attention to the modern roads,
though several roads were built
in concessions see fig.45. Via the
natural water network, food and
goods could be carried to Shanghai
conveniently from other parts of
east China via rivers, then exported
to north of China via sea. For the
inner provinces, people transported
the food down the Yangze River
and for those surround Shanghai,
they used inland water network. /
1880s: the Water / The foreigners
triggered the urbanization and
the establishment of the modern
city. At first, the water was the
merit of Shanghai, which attracted
the attention of foreign invaders.
However, with further urban
development, water was considered
as the obstacle. The new idea of
modern city consisted of roads and
cars but water. Thus, pushed by the
real estate companies and foreign

colonists, the governors started to
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Map of Shanghai Downtown. Comparison of Water and City in 1880s



cover the water with no consideration
to the original identity of Shanghai,
even inside the old town see fig.48. /
1880s: the City / At first, the British
planed the roads and blocks for
their settlement in the south bank
of Suzhou Creek, which is now the
Bund. They buried the original creeks
and rivers then created modern
roads and the sewage systems see
fig.46. The importation of the idea
of the pubblic health and urban

environment attracted more and more

citizens to follow their methods
and aliens to move in, especially to Photo of Shanghai British Concession fig 49
the concessions. This also provided
a new way of transportation other
than the original water networks.
Thus, the demolishment of the water
system started. / 1930s: the City /
At the beginning of 20th century,
the urban area rapidly dominated
the central area of Shanghai see
fig.49. Inspired by the western
industrialization, Shanghai imported
almost all the elements from the
west, the factories, the railways,
the new roads, the row houses etc.

Among them, the railways and

modern roads influenced the original =

water system most. They absolutely Photo of Shanghai Moderns Roads Around 1960s fig.50
shifted scene of the transportation
in Shanghai because they were
faster, safer, cheaper and moderner
than water transportation especially
for the inner land transportation.
The current road and rail system

was established at that era.

—/V\BEKZR SR [ FEWRT AR
V& R ERAATAL - ATZ 8z
H AR KIESKT Y T AR - 5]
AP 3B TIT R 5 S S U AR AR T A - R
FAM S F Y B AR SR E R
EBRAIORIF o Jo7I0% B L TF 40 2 0 M % -

Photo of Shanghai Contemporary Transportation System fig.51 Map of Shanghai Downtown. Comparison of Water and City in 1960s fig.53
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There seems no reason for a
modern Shanghai to keep the
natural water network. Many new
things substituted its functions
totally. Water was out of date.
Furthermore, the removals
paralleled the disappearance of the
natural, cultural and architectural
heritage of Shanghai. / 1930s:
the Water / As an international
commercial hub in the far east Asia,
economic and urban development
were most important. After decades
of expanding, by the 1930s, almost
no creeks and rivers remained in
the central area of Shanghai see
fig.52./ 1960s: the City and the
Water / After the Liberation War,
Chinese Communist Party retrieved
the foreign concessions as well as
their industires. Then, Shanghai
changed its duty. It became the
industrial centers providing for
the whole country. While, the
heavy pollution emitted from those
factories further polluted the water
environment. The dirty water was
disliked by the new generation born
in the city. At the same time, more
and more rivers were replaced by
the road networks in the process
of urbanization. In that era, the
current road system came to mature
see fig.53. People continuously
destroyed the remaining creeks and
rivers without any consideration
of original identities. This added
up to the total disapperance ofthe
water system in Shanghai. The
fig.50 shows the typical urban road
in the city center. The city became
neat and organized. However, this
could not conceal the bad deeds we
did to our precious environment,

especially the water ecology.

Map of Shanghai Downtown. Comparison of Water and City in 2010s

2010s: the City and the Water /
Nowadays, Shanghai has a complex
transportation system of three layers,
the viaducts for cars and trams, the
roads and the metros see fig.51.
Currently, 'the Shanghai Metro
rapid-transit system and elevated
light rail has eleven lines at present
and extends to every core urban
district as well as neighbouring
suburban districts, which is the
9th busiest system worldwide
and the largest in the world by
length (420 km).' see ref.26. It

is clear that no water network
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could be found in the center. It disappeared thoroughly see fig.57. /
Conclusion: Three Charts Shows the Comparisons between City and Water
/ Chart 1: Urbanization Ration vs Water Surface Ration / The urbanization
ration increased rapidly in the past 50 years. Nowadays it reaches around
85%. However, the increase of the concrete decreased the amount of the
water surface area. Now, the water surface area is below 10% see fig.54.
/ Chart 2: Length of Roads vs that of Creeks / With the urbanization,
more and more roads were built. Nowadays, Shanghai habits over 12000
kilometers roads. In the same time, the length of the creeks in Shanghai
decreased and finally changed the identity of Shanghai see fig.55. / Chart
3: Sewage Disposal vs Water Quality / With the industrialization and
urbanization, the disposals of the city increased radically. The discards
caused severe pollution problems in Shanghai. The water quality of
Shanghai decreased and now it keeps a level of Five, which is only

suitable for agriculture irrigation and industrial produce see fig.56.
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CHAPTER THREE

SHANGHAI 2010

The Results of Two Centuries'
Urban Development / In the
previous chapter, we present the
interrelations and interactions
among three elements, human
settlement, agriculture system and
water ecology. Each element of
the loop is hooked together. Any
change could cause dominoes effects.
However, during the past centuries,
human activities totally changed
the loop. In this chapter, we will
show detailed information about the
current situations of three element.
We would like to know the results of
our two centuries' activities. / The
Situation of Our City / Nowadays,
'Shanghai is the most populous
city in China and one of the most
populous cities in the world. A global
city, Shanghai exerts influence
over global commerce, finance,
culture, art, fashion, research and
entertainment.' see ref.30. While,
behind those honorable titles there
exist many problems. In following
pages we will present the problems
and the underneath causes of the
urban development of Shanghai. /
Master Plan of Shanghai / In the past
decades, many urban policies were
proposed in order to push Shanghai
to be an international metropolitan.
Of course, most of them were in
favor of the urbanization. Here,
we will pick one of the typical
and recent policy that released by
the government. In 2001, in order

to accelerate the urbanization
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ration of Shanghai, the ONE in expanding its urban area to
CITY NINE TOWNS planning the suburban areas far from the
policy are proposed see ref.31. center, which used to be the food
It was written that Shanghai production centers. At the 2006,
should develop another 9 the 11th 5-year Plan continued
satellite towns in the suburban its precedent's attitude to urban
area. Those towns are Song development. However, these
Jiang, An Ting, Luo Dian, policies were just pieces of
Zhu Jiajiao, Pu Jiang, Gao the whole picture. In a word,
Qiao, Zhou Pu, Feng Cheng the ultimate goal of them is to
and Bao Town see fig.59 achieve the total urbanization
Until the end of 2005, the see fig.60. While, the rapid
policy had been executed development has caused huge
perfectly. Shanghai succeeded amounts of urban problems.
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The Problems of Urban Development / The development model Shanghai
used in the past decades were very extensive and harsh. It caused problems
and misguided other cities of China. Here it is impossible to present every
problem. Thus, we will show several issues that relate to agricultural and
water system. / The Low Quality of Urban Spaces and Architecture / The
first problems brought by the fast and extensive urban development is
the low quality of the buildings and urban spaces. As for architecture, the
most famous and latest example is a resident building that falled down
intactly onto the ground. It is said the ignorance of the workers and the
developers casued the disaster. It is estimated that the average life span of
the buildings in China will be shorter than 25 years see ref.32. Besides,
the rapid desgin has lowered the aesthetic of the whole city. When looking
at those ugly hats of different skyscrapers in the city center you will
understand how strange this city is see ref.33. Also, because of the ONE
CITY NINE TOWNS policy, many villages and towns were built in the
remote suburban area. However, the fast and low quality construction
and design and the mal-functional policies turn those new towns into
ghost villages see ref.34. As for infrastructures the contruction quality is
trustable but their spaces are unpleasant. For example, there many unused
and wasted spaces under the viaducts see ref.35. / The Social Disorder
Caused by High Price of the House / Another hot issues discussed by the
whole society is the unbearable price of houses. If it is converted to Euros
or US Dollars, the absolute value is much higher than that of houses in
biggest cities in Europe such as Paris, Milan and London. While, compared
with the average incomes of Chinese people, the price is an astronomical
number. It has already in Shanghai put a huge burden on the normal
habitants and caused huge social disorder see ref.36. / The Conflicts
Between the Relocation Households and Government / In order to speed up
the urbanization, the government has forced many local residents to move
their households to other places. For the farmers, they will lose their lands
and become the citizens; For the citizens, they have to buy a new house
somewhere else with incredible high prices and leave their old houses
destroyed. Because of unsound Chinese laws about the ownership of the
lands and properties, those relocation households have no choice but leave.
This brought up a lot of nail households who will stick to their homes.
However, most would get wounded even killed when they were defending
their houses. These conflicts have also raised a lot of revolts in the society

see ref.37. However, the pressure of the urbanization could not be stopped.
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The Loss of Original Identity /
The last but not least problem
that urbanization brought up is
the loss of old buildings and old
identities. The traditional buildings
of Shanghai could be divided into
two parts. One is the traditional
Chinese wood buildings that has
existed for centuries such as the
Yu Garden and many old temples
see ref.38. The other is the houses
and buildings built by the foreign
colonists in the beginning of
20th century such as Shikumen
in Xintiandi see ref.39. However,
during the past decades, the fast
urban development has destroyed
most parts of them, especially in
the center of Shanghai. Nowadays,
the government and the society
have realized the importance of
these good-old things and start
to protect them. It is too late but
better than nothing. / The Driving
Forces Behind the Problems / The
above problems are just tips of
the iceberg. Here, we will discuss
several reasons that might cause
these phenomenons. The causes will
be discussed from two perspectives,
the political & economical factors
and social factors. / Political &
Economical Factors / In China,
the political factors always play
the most important roles in any
kind of activities. In Chinese
Constitution, Article 10, ‘For

the sake of public interests,
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the government could do the Eminent Domain according to the relative laws’ see ref.40. Thus, the only way to turn
arable land into construction land is eminent domain. However, the law could be either the ultimate weapon to
protect the citizens or the passport for the despicable persons. The latter is what has happened in the development
of Shanghai. Firstly, in order to build infrastructures and provide lands for the developers, the government takes
the land through executive power from the farmers or the relocation households with a low price or subsidy. This
is eminent domain. Then the lands will be put into the market and sold at a very high price to the developers. The
government gets high profits through this process. In contemporary China, this is the biggest finanical income
for the local governments. Then, the developers will build the houses. Sometimes in order to lower the costs, the
quality could not be ensured. Finally, the developers will sell them at very high prices to the citizens and those
farmers. This loop speeds up the urbanization see fig.61 / Social Factors / In the other hand, there are a lot of
social pressures pushing the government speed up the urbanization. First, the continuously increasing immigrants
have forced the government to build more houses and develop more urban districts and related infrastructures.
Currently, the immigrants have occupied over 1/3 of the total population. Second, people want to live in bigger and
more comfortable house. The previous generations mostly used to live in a very crowded squattings. According
to the municipal statistics, in 1996 the average living areas per person was 8.7 square meters. While in 2007 this
number has risen up to more than 16 square meters see ref.41. Thirdly, people prefer to have better infrastructures
and urban environments. / Conclusion / The rapid development caused many problems. What makes it worse is

that these results will affect not only people but more on the environments and our food production systems.
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Photo of Floods of Shanghai

Jfig.64

The Situation of Our Water / In
the past two centuries, the decays
of the water system could be
observed apparently. In general,
the deterioration happened from
two aspects, the quantity of the
creeks and rivers and the quality of
water. As presented in the previous
chapter, the amount of the water
surface and the total water density
have decreased sharply. Here we
will present several problems that
have relations to the city and the
agriculture. / The Water Pollution
/ The polluted even toxic water
will not only kill the agriculture
but also human being. In Shanghai,
especially the city center, the
water pollution is the bitter by-
products of the past decades' rapid
development see fig.62. According
to the statistics, only 1% of the
surface water resources in Shanghai
metropolitan could be used directly
for drinking. The proportion of the
Low-V water occupies 68.6% of
the total water resource see ref.42.
That is the reason why Shanghai is
in list of the cities that will have
severe water shortage in the future
by UN see ref.43. Everyday, over
80% of Shanghai citizens have to
drink the polluted water though it
is processed by the waterworks.
In the other hand, the affects of
polluted water on agriculture are
chronic, implicit and even fatal.
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Map of the Flood Control Walls and Sea Dams

In this process, the bioaccumulation will do the jobs. It carries toxic
elements from the irrigation water to our months via agriculture. Also, the
water pollution will reduce the biodiversity and cause the collapse of bio
system. In fig.63 it shows the frequents of Shanghai, the water hyacinth.
Even though it could clear the industrial waste water and the polluted water
in Huangpu River, it is an invader of the current bio system and should

be eliminated. / The Flood / Another big problem brought by the water

is the flood happens every summer see fig.64. Before, the tides provided

fig.65

Shanghainese and their paddy
field with the fresh water and
now they bring disasters. In
summer, high tides together with
typhoons push Huangpu River to
a high level. Taking the average
altitude of Shanghai is around 3.7
meters, if there is no sea dams and
flood control walls, the center of
Shanghai will be immersed in the
East China Sea see fig.65. Huge
amount of money was invested to
build protective infrastructures. The

current average height of the dams
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and flood control walls are around 7 meters. In fig.67 it shows the
positions of the sea dams and flood control walls see ref.44. / The
Walls Between Citizens and Water / Every coin has two faces. The
walls help us to prevent the flood but keep us away from the nature.
Nowadays, no one is allowed to swim in the those left rivers. In
fig.66 the photo shows the typical relations between Shanghainese
and water. In the other hand, the walls also cut the relations between

water and agriculture. Just decades ago, many paddy fields in Shanghai
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Photo of Yangshan Deep Water Port fig.68

high tides
low- tides

suburban area were still irrigated
by the tides. With the introduction
of filling machines, currently
almost no agricultural fields
are using the tides see ref.24. /
The Driving Forces Behind the
Problems / Those problems are
caused by two parts, the political
& economical factors and social
factors. / Political & Economical
Factors / Actually, Chinese
government started to concern the
environmental problems such as
water pollution only several years
KHFRIRE ERA 1 5% WETT
AE L HE DBREHENIMNG
HTER A R LK > (BRI N TR
R R T AL - R AKRAE T
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ago. Nowadays, more and more
scholars, technicians and governors
pay attention to the importance
of water. But in the aspect of
economical contribution, inner
land creeks and rivers will play no
important role. Shanghai has moved
all the industries out of Huangpu
River. There are almost no water
goods transportation routes in the
center of Shanghai. In fig.68, it
shows the new Yangshan Deep
Water Port in the south of Shanghai
metropolitan, which makes Shanghai
the biggest port in the world. / Social
Factors / Since the flood has caused
many inconviniences to the residents
see fig.69, Shanghainese have been
in favor of the flood control walls.
Also, the famous smelly creeks in
Shanghai has influenced the attitudes
of our generations a lot see fig.70.
Water is discriminated. Sometimes
before the government started to
cover the creeks the citizens would
do it by themselves. As a result,
Shanghainese has not swimmed in
their mother river for decades. /
Conclusion / The decays of water
during the development are due to
the irresponsibile activities of human
being. The final bitterness will come
to Shanghainese themselves: The high
costs of water purification, the water
shortage, the unpleasant riverside
spaces and most miserable, unable
to swim in mother river see fig.71.
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Photo of Flood in Shanghai City Center in 2009

Photo of People Swimming
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The Situation of Our Agriculture /
The final element we discuss is the
most important issue, the current
situation of agricultural system of
Shanghai. In the past, the fresh water
and the human manure together
created a perminent agriculture.
However, nowadays the situation
has totally changed. Firstly, the
introduction of chemical fertilizers
destroyed the indefinitely sustainable
system see fig.73. The lands become
less productive and more toxic. While

the previous precious wastes of

importation
(thousand tons)

2007

Photo of Chemical Fertilizers

human settlements are poured
into the natural system and
deteriorate the water. Then,
the polluted water carries
those toxic elements to our
agricultural fields. A vicious
circle established. However,
the most dangerous thing
to Shanghainese is not the
safety of their food but the
potential shortage because
of the lack of enough arable
lands for food production.

Everyday Shanghai needs

2008 2009

fig.72

fig.73

to import huge amount of food
from other provinces or abroad to
feed its habitants see fig.72. In the
follwing pages, we will discuss in
detail the current situation of food
in Shanghai. Firstly, we will present
the locations and amounts of food
production. Then food consumption
and diets of Shanghainese will be
shown. With those statistics, we
will know exactly the shortage or
surplus of food. At last, we will
present the econmical, political and
social factors behind. / The Land
Use of Shanghai Metropolitan / In

fig.74, we presents the current land

usage of Shanghai metropolitan.
However, since we will discuss
the problem of agriculture, only
three elements are considered, the
arable lands, the built areas and the
undeveloped spaces. It is clear that
the urban sprawl of Shanghai has
extended to the remote suburban
area. With the establishment of
some satellite towns, this process
speeds up and occupies more arable
lands. The undeveloped areas are
mostly natural protection areas
such as Dongtan National Park in
the east of Chongming Island. /
The Location of Food Production
Centers / The following pages we
show the exact locations of the
food production centers and their
productions. Currently Shanghai
has 7 types of food production.
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The Land Use of Shanghai Metropolitan

construction land

agriculture land

protected nature park
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Map of Locations and Amounts of Grain Production
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Locations 01: The location of
Grain Production in Shanghai / The
Shanghainese have been eating rice
for thousand of years. Until now,
the bread is still not accepted by
the habitants. Thus, the grain here
mainly refers to the paddy rice. As
we discussed before, Shanghai used
to be the paddy rice produce center.
By now, only part of it is on rice
production. The fig.75 shows the
amount and locations of sown areas
for grain. From 1992, the arable
land areas for grain production
decreased rapidly. Nowadays,
six out of eighteen districts still
remain the grain fields. They are
Chongming District, Jin Shan
District, Pudong District, Fen Xian,
Qing Pu and Song Jiang District.
In district such as Min Hang and
Baoshan there is no grain farmland
anymore. In general, the grain
production is moved to the far sub
urban areas see ref.46. Till 2009,
total production of grains decreased

to 1,156,000 tons see ref.47
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Locations 02: The location of
Vegetable Production in Shanghai
/ In 1991, Shanghai started a
movement which is called ‘Vegetable
Basket Project’ in order to meet the
need of the increasing population
since the fresh and high quality of
vegetales had been in shortage for
decades. This hugely increased the
number of vegetable production
centers. Up till now, over 50% of
the arable lands in the near suburban
district are used to grow vegetables.
Most are grown in the green houses
with advanced techniques. The
ratio of arable lands used for these
green houses in Baoshan ,Pudong
and Minhang district is separately
66%, 61% and 52%. The fig.76
shows the mapping of the vegetable
production in Shanghai metropolitan
see ref.48. Vegetable production in
Shanghai is up to 4,100,000 tons
in 2009, which is four times the
production of the grains. The surplus
vegetables could bring the foreign

currencies if they are very processed.
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Map of Locations and Amounts of Vegetable Production
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Map of Locations and Amounts of Fruit Production

2O
AQCC
QOO Cx
LAO OO

) SOOC
L8633
)EEEEEEE
3BBBAAAC
56556365
1637 3333
plsielsisiclololale

s
58 \C %9’
g395e22.
e
S
G
S lolelololslals
& &84 5
! 0 o0

fruit production
(hectares)

500

.............................................. 1000

.................................................... 2000

.................................................... 3000

.................................................... 5000

.................................................... 10000

.................................................... 50000

Locations 03: The location of Fruit
Production in Shanghai / After
many vegetable production centers
were built up around 1990, in
1992, most of the fruit production
farms were moved from near
suburbna area to the far suburban
district such as Chongming and
Nanhui District (currently part of
Pudong District). Changxing and
Hengsha Islands are mainly for
orange production. Nanhui District
and Fenxian District are for peach
production. Jiading District for
grape production. Songjiang
District is for pear production etc.
Also, every year the governors will
organize several festivals on the
theme of fruits, such as 'Nanhui
Orange Festival' etc. Besides water
melon is taken as the main fruit
production by most of the suburban
districts because of its high profits
and popularity. Nanhui, Jinshan and
Chongming Districts rank the top
three in water melon production.
In Nanhui, 16% of arable lands are

used for it see fig.77 and ref.49.
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Locations 04: The location of Pig
Meat Production in Shanghai /
The pork is hugely welcomed in
Shanghai and all through China.
In the past, most of the pig farms
were near the city center. However,
because of its sounds, smells and the
high pollutions to the environment,
Shanghai government decided to
remove them. After 1990s, most
of the pig production centers were
moved out of the near suburban area
to the far suburban districts such as
South of Pudong, Fenxian, Jinshan
and Qingpu in the past decades. In
the fig.78 it maps the location and
production of the number of pigs. In
2009 the amount of pigs production in
Shanghai is 2,580,000. This eqauls to
297,000 tons of pork meat. However,
there is no production center for the
lamb and beef in Shanghai. They
are imported from other provinces.
However, the pig production in
Shanghai used to be 'famous' for
the usage of harmful artificial
hormones. Now, by law it is illegal

to use them anymore see ref.50.
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Map of Locations and Amounts of Milk (Cow Farms) Production
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fig.79

Locations 05: The location of
Milk Production in Shanghai / In
the past, milk is very precious for
the habitants. Nowadays, with the
development of the techniques,
the massive production of milk
becomes possible. In the south west
of Shanghai, the Jinshan District,
there situates the biggest and most
advanced massive milk production
center. It is built and invested by
the Guang Ming Comapny and
the Shanghai government. In the
fig.79 the map shows the amount
of milk production in Shanghai. In
2009, the total milk production is
233,000 tons. However, every year
Shanghai has to import much more
milks. From later 1990s, Shanghai
started to build milk production
center in other provinces of
China. Nowadays, since the high
pollution to the environment,
cow farms are restricted to only
several far suburban area, such
as the Guang Ming Center as

we mentioned above see ref.51.
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Locations 06: The location of Poultry
Production in Shanghai / In order to
create an international metropolitan,
the Shanghai government paid more
and more attention to the environment
of the whole region. Thus, any
industry that causes heavy pollutions
will be shut down or moved out.
The poultry production is the one
that make heavy pressure to the
environment. So, in the past decades,
most of the farms were moved out of
the centers to the far suburban area
such as Pudong and Fenxian area.
The previous poultry center such as
Baoshan district is currently for fruit
and vegetable production. In fig.80
shows the location and amount of
poultry production in Shanghai. In
2009, the total poultry production
is 111,000 tons. It is clear that most
of the farmers were moved to the
border of Shanghai. Probably in the
future there will be no poultry farms.
Actually nowadays Shanghai imports
thousands of tons frozen poultry from

North America every day see ref.52.
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Map of Locations and Amounts of Fishery Production
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Locations 07: The location of
Fishery Production in Shanghai /
The ancient Shanghainese mostly
fed on the rice and the fishes.
The geography provides enough
water surface for the fishery, not
only in fresh water but also in sea
water. The map fig.8/shows the
location and amount of fishery
production (only the breed
aquatics) in Shanghai. The total
fishery production is 173,000 tons.
The fishery breeding production
is located mostly in three places
near the water resoures. In the
north, Chongmin District is
mainly for crab production. This is
mostly combined with paddy rice
production since the crabs could
be breed in the field. In the south
west, Qingpu District is mainly for
shrinps production since it is near
the Dianshan Lake. In the south
east, Pudong District is mainly for
sea shrimps production since that
area is facing the East China Sea.
However, nowadays most of the

sea food is imported see ref.53.
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Locations: The location Overview
/ In general, the agriculture land
in Shanghai could be divided
into 3 main areas, the greenhouse
agriculture area (the green house)
which is for vegetable production,
the grain fields which is for grain
production and the multiply
food production area which is
for other food production such as
livestock and fruit. Inside these three
areas, there scatter fruit production
centers, cow farms, livestock farms,
poultry farms, breed aquatics centers
and water melon production centers.
The first area is around the city
center, providing sufficient and
fresh vegetables for the habitants.
The second area is located at the
place with continuous and intact
fields, providing grain products.
The third area is in the far suburban
area, providing other food for the
city center. In a word, the food
production location is almost stable.
The structure accurately reflects the
laws and policies the government

released see fig.82 and ref.54.
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multiple food
production
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Illustration of Concept of Shanghai Food Production System

The Arable Land Areas and the Production Amounts / After understanding
the locations and amounts of each food, here we present the overview
of the statistics in fig.83. In general, Shanghai food production could
be divided into three parts see ref.55. First, the grain fields, which
occupy 105,800 hectares, produce 1156.7 thousand tons of grains in
2009. Second, the green house farmlands, which occupy 71,000 hectares,
produce 4100 thousand tons of vegetables in 2009. Third, the multiple
food production areas, which occupy 50,600 hectares, provide 369
thousand tons of fishery, 62 thousand tons of eggs, 111.5 thousand tons
of poultry, 233 thousand tons of milk (include dairy products), 296.7
thousand tons of pork meat and 461.2 thousand tons of fruits in 2009
see ref.56. / The Summary of Shanghai Food Production System / In
order to make it subtract and easy to remember, we make a ring chart

to explain the current food production location see fig.84. The white
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void in the middle is the city center.
The first ring, the yellow, is the
near suburban area, where urban
and rural merging. Here Shanghai
has big centers for green house
farmlands, which is mainly for
vegetable production and several
centers for fruits. The second ring,
the green, is the middle suburban
area. Here Shanghai has fields
for grains, mainly paddy rice.
All the other food production
centers situate in the far suburban

arca inside (the third ring) the
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fig.85

multiple food production areca.
The ring sturcture shows the
current situation clearly. It is a
stable system and well modified
according to the laws and policies
released by the government.
/.Food Consumption: How much
Food Shanghainese Eat / The
previous pages tell us the number
of food Shanghai produces and the
locations. In the following pages,
we will look at the statistics on
how much food Shanghai habitants
consume. Afterwards, we will get
the idea that how much food is in
shortage or surplus. / Preliminary
Information 01: The Population
and Density / How much food is
consumed is mainly based on how
many mouths we have. In the fig.85
we present the distribution map of
Shanghai population. The Shanghai
metropolitan has around 190
million habitants in 2008. About
160 million permenant residents
and 30 million temporary residents.
The average population density of
Shanghai is around 4000 persons
see ref.57. However, many people
are discussing whether the central
government should let the big
cities like Shanghai accept more

immigrants from other provinces.
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Thus, in the future years, the
population could rise up to 220
million in 2020 year and 280
million in 2030 year see ref.17.
Preliminary Information 02:
The Diets of Shanghainese / The
second thing to know is what kind
of food Shanghainese people eat.
In the past centuries, most of the
Shanghainese have been living
on rice. But in the past decades,
with the development of the food
industries, more kinds of food are
accessible to normal family. So the

diet of Shanghainese has changed a

lot. In the fig.86 we show the
types of the food Shanghai
habitants consumes and its
proportion in 2005 see ref.85.
The top three popular food
are vegetable, fruit and grain.
The plantation food occupies
around 60% and the animal
food occupies 40%. The policy
of 'Basket of Vegetables'
might hugely increase the
consumption of vegetables.
Also, the ancient eating habits
influence the diets even though

animal food is sufficient.

With this diet, we could calculate
out the total food consumption
of Shanghai per year. Also, we
need to know how much food
Shanghainese eat per year. As
estimated, Shanghainese will eat
over 400 kilograms per year per
person in 2010. The number will
increase largely in the future see
ref.59. The diet, the population
and the personal food consumption
together with food production
statistics could tell us the exact
numbers and kinds of Shanghai

food shortage and surplus.
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Calculation, the Amount and Kind
of Food Shanghainese Eat Per Year /
With the population, the diet and the
total food consumption per person
per year, we could calculate out the
consumption amount for different
kind of food. In total, in 2009,
Shanghai consumed over 7,520,000
tons of food. Vegetables, fruits and
grains rank the first three, with
separately 2230 thousnad tons, 1490
thousand tons and 1340 thousand
tons. The consumption of fishery is
590 thousand tons, that of egg is 230
thousand tons, that of poultry is 280
thousand ton, that of beef&mutton
is 60 thousand tons, that of pork
is 420 thousand ton, that of milk
is 670 thousand tons and that of
oil is 210 thousand tons see fig.87.
However, this will definitely increase
largely in the future. According to
the estimation, in 2020 the average
consumption of food of Shanghai
per person per year will arrives 442
kilogram and 460 kilogram in 2030
see ref.59. With these numbers,

compared with the production
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Illustration of Comparison Between Food Consumption and Production fig.88

of food, we could understand
the weakness and the strength. /
Comparison: Consumption vs
Production / With the comparison
between the food production and
the food consumption, we see
the situations of the current food
system see fig.88. First, Shanghai
does not produce beef and mutton.
All of them need to be imported
from other provinces of China
or abroad. Second, the vegetable
production is much higher than
its consumption. However, most
of the foreign currency Shanghai
gets from food exportation is by
selling the processed vegetables.
Third, all the other food supplies
are in shortage. Most are far lower
than their consumption. With this
chart, the current structure of the
Shanghai food production system
is clear. Vegetable production is in
surplus however other food is in
shortage. This provides us the basic
statistical information for further
analysis as well as proposals and

solutions to offset the errors.
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Jfood shortage 2,503.2 thousand tons
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Illustration of Shanghai Food Shortage and Surplus fig.89

The Amount of the Shortage and
Surplus / In the fig.89, we present
the amount of the food shortage
and surplus. Altogether, in 2009 the
shortage of the food in Shanghai is
2,503,200 tons. It includes 103,100
tons of fishery, 172,200 tons of egg,
168,000 tons of poultry, 60,400
tons of beef and mutton, 126,300
tons of pork, 439,300 tons of milk,
211,500 tons of oils, 1,034,500 tons
of fruits and 187,900 tons of grains.
However, only the vegetables are
in surplus with 1,864,100 tons.
There might be several reasons
cause this result. First, the policy
of the 'Vegetables Basket Project'
transformed arable lands into the
greenhouse farmlands. Then this
largely increased the production
of vegetables. Second, the high
pollution of the livestock reduced
the number of poultry production.
And it is the same situation for
the cow farms and the related
milk and dairy productions. Third,
many Shanghainese eat a lot of
fruits. However, there are not so
many arable lands for the fruit

production. / Shanghai could not
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Illustration of Requirements of Amount For Food Production

Provide Enough Food for its social, economical and political

Habitants / Now, we know the fact disorder. These kind of disasters
that Shanghai consumes 7,553,800

tons of food in 2009. However, the

might come one day. In the
past decades, the flood and the
food supply centers in Shanghai snow calamity have been so
could only provide 4,926,000 tons of

food. This means around 2,627,800

frequent that the food supply
of Shanghai has been cut for
tons of food need to be imported in
2009. That means almost 35% of the
food supply in Shanghai is dependent

several times. Then, the price
of the food rised up to triple
times and the social disorder
on other provinces and other followed. Also, the importation
countries see fig.90. If the food chain food could bring more severe
breaks, over 50 million population problems such as the alien
will be in danger. This will cause big discases and low quality
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city center depend on
importation

food provided by other
provinces of china

suburban districts depend
on local production

required amount of local
production: I million tons

of food. But when we look at the
current food system in Shanghai,
it is a pity to find that there is no
more place for potential arable
land. The government is still
keeping transforming the farmlands
into the construction lands.
Furthermore, with more and more
immigrants entering metropolitan,
the gap between the supply and
consumption will become bigger
and bigger. In a word, if we keep
the same policies and planning,

Shanghai will be dependent forever.
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* food importation 2,503,200 ton.

Illustration of Shanghai Current Food Situation: Dependent fig.91

The Driving Forces Behind the Current Food Situation / The Political
Factors / The food policy of Shanghai is assigned firstly from the
central government in Beijing. Every year Shanghai must product at
least 1 million tons of grains, which will meet the need of the suburban
population of Shanghai see ref.60. This means the population habiting in
the center should depend on the importation food. The basic requirement
of the for food production released by the central government is listed
in fig.91. Current policy is to ensure the vegetables supplyment and

reduce the livestock, which is of high pollution to the urban environment.
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Illustration of Requirements of Areas for Food Production

The Minimium Requirements
of the Areas of Arable Lands
/ According to the Outline of
the Eleventh Five-year Plan for
National Economic and Social
Development, Shanghai need to
keep at least 107,000 hectares
for grain production, 34,000
hectares for vegetables production,
20,000 hectares for water melon
production, 20,000 hectares for
other fruits, 37,000 hectares for
fishery breeding, and very few
lands for liverstocks. It means that
by law Shanghai has to keep at
least 216,700 hectares of arable
lands. In 2009, the actual number
of arable lands is around 240,000
hectares see fig.92 and ref.61.
Thus, the government has the right
to continue the urbanization until
touching the limits of the arable
land area. The above articles
clearly explained the current
policies on food production. It is
a pitty that by law Shanghai is not
necessary to produce enough food
for its habitants. The urbanization
will continuously eliminate the

arable land in the suburban area.
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Anti-Agiriculture Policies / After
reviewing those policies, we could
figure out that Shanghai government
has no intention to keep food
supply self-sufficiency. The urban
development policy pushes the
border of the city larger and larger.
The urbanization is the main force
to transform the arable lands into
construction lands. / The Current
Solutions to Food Shortage / By law
the government does not have the
responsibility to support the food
supply for the whole population.
In order to fill the gaps between
the production and consumption,
Shanghai has built up lots of food
production centers all around China
from 20 years ago. Huge amounts of
arable lands in the other provinces
are specially for Shanghai. For
example, in 2010 Shanghai holds
the EXPO, huge amounts of food
are needed during these 5 months.
Most of the food production centers
such as those in Shandong, Sizhuan
and Fujian around China have
worked hard to meet the needs of
Shanghai. In a word, the solution

is to be dependent see ref.62.
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The Economical Factors: The Insignificancy of Agriculture / From the
economical factor, we find that agriculture plays insignificant role.
Here we will present its GDP and several other economical factors
see fig.94. | Agriculture GDP / Agriculture used to be very important
for the national economy before 19th century, the era we explained
before. After decades of urbanization, agriculture GDP of Shanghai
had already lowered to around 10% of the total GDP in 1949. From
the in 1978's economic revolution, under the rapid development of
Chinese economy, though the net GDP growth of agriculture comes
up to 30 times, it currently only occupies less than 1% of the total
Shanghai GDP see fig.93 and ref.63. 1t is clear the importance of
agriculture to the economy is the lowest in the history. Considering this,
it is easy to understand why the policies of government put so little
attention to the agriculture. However, the GDP is not enough to show

the rank of agriculture. It has other functions need to be discussed.

agriculture
GDP

/total GDP
(percentages)

GDP per
person
(euro)

1900 2010

Chart of GDP of Agriculture in the History and the ration of it in the total GDP fig.93

Other Four Functions / The agriculture GDP just shows the
general situation of the food industry in Shanghai. However,
in order to deeply understand the agriculture situation, we
will review other four aspects. They are about how many jobs
it creates, how many products it produces, how many foreign

currencies it brings and how many incomes it gives to the farmers.
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Illustration of Structure of Shanghai Agricultural Economy

Jobs Created by Agriculture / Other than GDP, the job positions
agriculture creates are crucial. It influences the social harmony and
reflects the ability of the government. As shown in the fig.95, with the
rapid urban development, less and less people have been working on 1st

industry. Up to 2009, the proportion of labors on agriculture production

proportion
of labors in Ist
industry

proportion

of labors in 2nd
industry
proportion

of labors in 3rd
industry

1900 2010

Chart of the Proportions of the Ist, 2nd and 3rd Industries fig.95

agriculture industry
t economical function

is around 7.1%. Furthermore,
inside these 7.1% only 30% labors
are real farmers. Other 70% of this
7.1% are temporary workers who

are working in the city center and
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come back to do farm works during
the busy harvest periods. They are so
called the famous ° Farm Worker’ in
contemporary Chinese society. So,
the final amount of jobs agriculture
created is lower than 2.5% of the
total labors in Shanghai. Nowadays,
most of the jobs are on the 3rd
industry such as commercials and
services and 2nd industry such as
steel industry and car industry. In
the suburban area, many farmers
lost their lands and forced to be the
fake farmers who worked in the city
center. The agriculture industry could
not provide so many opportunities
for them see ref.65. / Food Produced
by Agriculture / The main function of
the food is to provide for the citizens.
As we present above, the types and
amounts are simplified in the fig.96.
However, not like other functions,
this one seems to be of the least
importance in Shanghai. Currently
everyone focuses on money. Thus,
the economical factors in some
sense influence even the structure
of food production. For example,

in order to get foreign currency,
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more vegetables are produced. The consumption and the detailed food
production situation has been discussed in the previous texts. / Foreign
Currency Brought by Agriculture / Agriculture could make money by
exportation. After the establishment of PRC China, food exportation
used to be one of the most important financial support for the city.
Nowadays, the agriculture products exportation value occupies less than
10% of the total exportation value see fig.97. It is not so important as

other industries. Furthermore, inside these 6% exports, over 60% of the
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Illustration of Simplified Chart of Shanghai Food Production fig.96
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Chart of the Proportions of the 1st, 2nd and 3rd IndustriesIllustration fig.98

products are bought from the other provinces. Shanghai is just a second

hand seller. That means, only 1/3 of the exports were produced in

metropolitan. So, if Shanghai could not import raw food from other

provinces, the agriculture products only creates 3% of the total exportation

value, which is very little see ref.67. / Farmer Incomes Provided by

Agriculture / From the perspective of the farmers, the money they earn is

the criteria to judge the balance of the agriculture industry. Normally, the

income of a farmer in Shanghai consists of three parts, the salary (mostly

non agriculture income), family business (mostly agriculture income)

and others (legacy, etc). With the urban development, nowadays 80%

of the income are from salaries and only 10% from the family business.

Inside this 10% the income of 1st industry occupies 73%. Thus the final

proportation of first industry of total income for a farm family is only 7.1%.

The works in the city, even though how cheap it is, is much profitable

than selling the agriculture products in the Shanghai suburban area see

fig.98 and ref.65. / Agriculture Economy, The Insignificant Element of

Shanghai / After reviewing the GDP, jobs, products, foreign currecnies and

the farmer incomes, we could conclude that the agriculture plays the least
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important role in the field of
economy in Shanghai. There is
no wonder why the governors
will not take the food industry so
serious. Compared to the urban
development, the profits it brings
could be omitted. Here, money
talks and the agriculture lost its
previous crucial rank. / Conclsion:
Food Shortage, the Inevitable
Result / We have reviewed the
the current food supply and
consumption as well as agricultural
policies and economies behind.
The result is bitter. Shanghai will
not able to feed itself forever in
current policies. The food will
be in shortage if the supply from
outside is cut. On the contrary, it
seems that most of the policies
are against its independence.
The urban development policy
encourages the local government
to push the urbanization which
could devour the arable lands.
According to the Outlines of 11th
Five-year National and Economical
Development, Shanghai only needs
to keep around 21,000 hectares for
arable lands. By estimation, with
those lands it could only produce
less than half of Shanghai food
requirements. Furthermore, the

low incomes and job opportunities
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push the farmers to abandon their
precious farmlands and enter the city
to be temporary workers. The low
profitable function of the agriculture
makes it least important to the
economical growth of Shanghai, not
only ignored by the government but
also by the farmers themselves. The
vicious loop starts. / Food Saftey,
A Chain Disaster / If dependent,
Shanghai will always be in danger.
The disorder of society caused by
lack of food will shock the stability
of the political situation of China,
which the government is afraid of.
While, this is likely to happen. The
snow calamity and the flood every
year have already challenged the
food logistic system of Shanghai.
Furthermore, if the natural disasters
influence the food production center
in the other provinces, especially
those fields for Shanghai food
supply, the government has to buy
much more expensive food from
other resources. For example, the
drought happened in the spring of
2010 has already raised the food
prices nationally. Also, a dependent
city could suffer a lot from the
food insafety (the low quality of
the food) . For the local food it
is possible for the government to

examine and check the quality.
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However, for the food produced
thousands kilometers away,
it is impossible to ensure
its quality. Also, through
the transportation, there is a
possibility that the food goes
bad. Nowaday, the healthy
problems caused by bad
food have already happened
throughout China. The harmful
food was transported from other
provinces to Shanghai such as
the toxic milk, the toxic eggs,
the toxic pork meat, etc. This
crazy situation has forced the
people to be extremely cautious
when they are picking the food
in the market. / Conclusion:
The Discord / In the previous
chapters, we browse the history
of Shanghai development of
the three elements: water, city
and agriculture. The original
harmony, the imbalanced
development and the bitter
reality tell us that Shanghai
is not what it was. The city
overwhelms the other two
aspects and droven them out
of Shanghai. The loop of the
indefinitely sustainable system
collapsed. The triangluar
balance among water, city

and agriculture broke up.
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Nowadays, in order to keep the
system working, people have to
use extra resources which are
non-renewable see fig.99. In the
counter-clockwise, the city uses
the chemical fertilizers, pollutes
the agricultural lands as well as
devours them. Then, the agriculture
carries those poisons into the
natural system. Finally, the polluted
water does harm to the human
society. In the clockwise, the human
settlements pour wastes inside the
natural system. The nature provides
pulluted water for the agriclture
irrigation. Finally, the agriculture
produces unhealty and insufficient
food for the human settlement.
In this vicious cycle, the original
mutually beneficial elements are
hurting each other. One thing is
clear that it is the human being
that broke the loop first. Naturally,
in the end we are the victims
of our own deeds. The nature
has been punishing us in many
ways. / The loss of the identity /
Without the help of agriculture
and water, even though Shanghai
has become a new metropolitan in
far east Asia, it loses its original
identities. Nowadays, Shanghai has
become more and more generic and

boring: wide streets, huge concrete
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Imbalance Between Water, City and Agriculture Illustration: The Current Imbalanced System Among Water, City and Agriculture. fig.99

and steel buildings. The green is
gone and the water is covered.
For our offsprings, the collective
memories of what Shanghai was will
totally get lost. Grey will dominate. /
Food Shortage, Controlled by Others
/ As Henry Kissinger said, 'Control
oil and you control nations, control
food and you control the people',
after the continuously demolishing
of the agriculture, Shanghai
food supply is half dependent, in
another word, controlled by the
others. The rapid and flourishing
urban development have brought

us a new city for the 20th century
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but put us into a deadlock that
we might not provide the most
basic requirements for our
people. / What the future of
Shanghai will be / However,
we still have the chance to
offset the mistakes we made.
As discussed above, Shanghai
used to be green and full of
water. Is it possible to retake
the agriculture and water back
into the city? Is it possible
to make the metropolitan to
produce enough food for its
habitants? In order to achieve

this goal, we need to modify
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a lot of things include the policies,
plannings and urban designs. In a
word, something must be changed.
In the following chapters, we will
try to make proposals for Shanghai
, from the perspectives of policies,
urban plannings and urban designs,
to achieve the perminent agriculture
we used to have in ancient times,
to regain the balance of the food
supply and food consumption,to
retrieve the original indefinitely
sustainable loop among city, water
and agriculture and to find the
new identities that show homage

to what Shanghai used to be.
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CHAPTER FOUR

AIMS & CONCEPTS

We are Paying Debts / The imbalance
of the human settlements, agricultural
systems and the natural ecologies
were the results of our extensive
development. We are paying debts
now. Our environments are killing
us. For years Shanghai ranks first in
China in the number of lung cancer
patients, probably because of air
pollution. And our food is poisoning
us. People are haunted by the toxic
milk, pork and plantations from
time to time. Furthermore, we lost
green, the greeneries and the water
space. The trees and greens have
disappeared for years. Even though
we have remedied this as much as we
can, the average possess per person
of green space of Shanghai is still
small. And the water disappeared.
Even if some survived, they are
separated thoroughly from the
habitants by walls. For decades,
Shanghainese have not swimmed in
their own mother river. It is possible
that our next generation will forget
this feature forever. / Recall the
Memories / However, Shanghai
was not like what it is now. The
balance among the three created an
indefinitely sustainable system. The
sky was blue, the water was green
and the food was sufficient. Human
being took what they need from
the nature and gave back what the

nature needs. If possible, we would
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like to recall those sweet
memories. / The Permaculture:
The Modern Practice of Endless
Loop between Human and
Nature / Many precedents
have thought about retrieving
the balance. As we mentioned
in the first chapter, Franklin
Hiram King was the first in the
history to define this process.
Later, this loop was called
Permaculture, the portmanteau
of the perminent agriculture,
see ref.68. /| The Definition of
Permaculture / 'Permaculture
is an approach to designing
human settlements and
agricultural systems that mimic
the relationships found in
natural ecologies. Permaculture
is sustainable land use design.
This is based on ecological
and biological principles, often
using patterns that occur in
nature to maximise effect and
minimise work. Permaculture
aims to create stable, productive
systems that provide for human
needs, harmoniously integrating
the land with its inhabitants.
The ecological processes of
plants, animals, their nutrient
cycles, climatic factors and
weather cycles are all part
of the picture. Inhabitants’

needs are provided for
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using proven technologies for food,
energy, shelter and infrastructure.
Elements in a system are viewed
in relationship to other elements,
where the outputs of one element
become the inputs of another.
Within a Permaculture system,
work is minimised, “wastes”
become resources, productivity and
yields increase, and environments
are restored. Permaculture
principles can be applied to
any environment, at any scale
from dense urban settlements to
individual homes, from farms
to entire regions.' see ref.68. /
The Intention of Permaculture
/ 'The intent is that, by training
individuals in a core set of design
principles, those individuals can
design their own environments
and build increasingly self-
sufficient human settlements, ones
that reduce society's reliance on
industrial systems of production
and distribution Mollison
identified as fundamentally and
systematically destroying Earth's
ecosystems.' see ref.69. Now we
find that the idea and intent of
permaculture is very the same as
what we want in Shanghai, that is
to retrieve the balance among city,
agriculture and water and create a
self-sufficient human settlements.

Besides, the flexible scales of
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permaculture will enable us to
apply it in the policies, urban
plannings and urban designs.
Thus, we would like to borrow this
concept to better describe and aid
our prosposals for modification.
While, before using it, let us present
its historical development and the
precedent practitioners. / History
of Permaculture / '...the method
was scientifically developed by
Australians Bill Mollison and David
Holmgren and their associates during
the 1970s in a series of publications.
Franklin Hiram King coined the term
permanent agriculture in his classic
book from 1911, Farmers of Forty
Centuries: Or Permanent Agriculture
in China, Korea and Japan. In this
context, permanent agriculture is
understood as agriculture that can
be sustained indefinitely. In 1929,
Joseph Russell Smith took up the
term as the subtitle for Tree Crops:
A Permanent Agriculture, see ref.70
a book in which he summed up
his long experience experimenting
with fruits and nuts as crops for
human food and animal feed. A
revised and updated edition was
published in 1950 see ref.71. Smith
observed, "Forest -- field -- plow
-- desert -- that is the cycle of the
hills under most plow agricultures...
When we develop an agriculture
that fits this land, it will become
an almost endless vista of green,

crop-yielding trees." ref.72 Smith
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saw the world as an inter-
relatedwhole and suggested
mixed systems of trees and
crops underneath. The work
of Howard T. Odum was
also an early influence on
Permaculture, especially for
Holmgren. Odum focused on
system ecology, in particular
the maximum power principle,
which claims that natural
systems tend to maximize the
energy embodied in a system.
For example, the total calorific
value of woodland is very
high with its sunlight into
biomass. A wheat field, on the
other hand, has much less total
energy and often requires a
large energy input in terms of
fertilizer if the wheat and straw
are harvested and removed
from the field. The definition
of permanent agriculture as
that which can be sustained
indefinitely was supported
by Australian P. A. Yeomans
in the 1973 book "Water for

"

Every Farm." see ref.73 who
introduced an observation-
based approach to land use in
Australia in the 1940s, based
partially on his understanding
of geology. Yeomans introduced
Keyline Design as a way
of managing water supply
and distribution. vHolmgren
based his EcoVillage design
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on the keyline principle.' see
ref.74. / The Practitioners on
Permaculture / 'In permaculture,
practitioners learn from the
working systems of nature to plan
to fix the damaged landscapes
of human agricultural and city
systems. This thinking applies
to the design of a kitchen tool as
easily to the re-design of a farm.
Permaculture practitioners apply
it to everything deemed necessary
to build a sustainable future.
Commonly, “Initiatives ... tend to
evolve from strategies that focus
on efficiency (for example, more
accurate and controlled uses of
inputs and minimization of waste)
to substitution (for example,
from more to less disruptive
interventions, such as from biocides
to more specific biological controls
and other more benign alternatives)
toredesign (fundamental changes in
the design and management of the
operation) (Hill & MacRae 1995,
Hill et al. 1999)." "Permaculture is
about helping people make redesign
choices: setting new goals and a
shift in thinking that affects not
only their home but their actions
in the workplace, borrowings
and investments" (A Sampson-
Kelly and Michel Fanton 1991).
Examples include the design and
employment of complex transport
solutions, optimum use of natural

resources such as sunlight, and
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"radical design of information-rich,
multi-storey polyculture systems"
(Mollison & Slay 1991). "This
progression generally involves a shift
in the nature of one’s dependence —
from relying primarily on universal,
purchased, imported, technology-
based interventions to more specific
locally available knowledge and
skill-based ones. This usually
eventually also involves fundamental
shifts in world-views, senses of
meaning, and associated lifestyles
(Hill 1991)." "My experience is that
although efficiency and substitution
initiatives can make significant
contributions to sustainability over
the short term, much greater longer-
term improvements can only be
achieved by redesign that steps need
to be taken at the outset to ensure that
efficiency and substitution strategies
can serve as stepping stones and not
barriers to redesign...” (Hill 2000) '
see ref.75 / Other Theories About the
Self-sufficient Human Settlements
/ Besides the idea of permaculture,
there are some other theories that
take on the idea of self-sufficiency.
/ Autarky / 'Autarky is the quality
of being self-sufficient. Usually the
term is applied to political states
or their economic policies. Autarky
exists whenever an entity can survive
or continue its activities without
external assistance. Autarky is not
necessarily economic. For example,

a military autarky would be a state
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that could defend itself
without help from another
country. Autarky can be said
to be the policy of a state or
other entity when it seeks to
be self-sufficient as a whole,
but also can be limited to a
narrow field such as possession
of a key raw material.' see
ref.76. Forexample, in the
scale of a country there was
the economical autarky run
by Mussolini see ref.77. He
wanted to turn Italy into a self-
sufficient autarky, instituting
high barriers on trade with
most countries except Germany.
However, the weakness of it is
called diseconomies of scale,
which indicates a situation
that the autarky does not have

certain the raw materials,
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such as oil, it needs so that it costs
a lot to produce certain products
that related to that kind of raw
materialsee ref.77. / Autonomous
Buildings / '"An autonomous
building is a building designed to
be operated independently from
infrastructural support services
such as the electric power grid,
gas grid, municipal water systems,
sewage treatment systems, storm
drains, communication services,
and in some cases, public roads' see
ref.78. From the Dymaxion houses
see fig.101 by Buckminster Fuller
in 1930s to ING's Amsterdam
headquarters see fig.102 by
Meyer & Van Schooten in 2000s,
many designers and groups have
participated this movement,
such as New Alchemists,
Mike Reynolds, Ken Yeang
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and William McDonough. However,
it is impossible to attain the total
self-sufficiency of everything. For
example, eliminating dependence
on the electrical grid is relatively
simple but growing all necessary
food is a more demanding and
time-consuming proposition see
ref.78 |/ Experience Learnt from
the Precedents and Other Theories
/ The precedents of permaculture
teaches us a lot about how to retrieve
balance. First issue is to define the

scales of the problem: To what extent

we want to modify. It could range

Photo of Dymaxion Houses By Buckminster Fuller

B

from a housechold to a
community, even a city and
region. The scale will influence
the methods and techniques.
Second, we need to know our
goal. Some will only focus
on the self-sufficiency of
the food; Some on the self-
sufficiency of the energy; Some
on the whole system among
human, agricultureand nature.
This will help us to find the
right strategy. Third, we must
find the key point that could

modify the whole system.

fig. 101

Photo of ING Amsterdam Headquarters By Meyer & Van Schooten fig.102

Since we will insert something
in an existing system, we must
find the key issue that could
turn the systeminto a new one
without breaking the livings of the
habitants.Finally, the techniques
are quite important. It will help us
to find more solutions that make
things easier. / The Methodology of
Permaculture / Well, here we will
start to use the idea of permaculture
to modify our issues. First, we need
to learn from its methodology. It
is divided into four steps: 'Modern
permaculture is a system design
tool. It is a way of: Firstly, looking
at a whole system or problem;
Secondly, observing how the parts
relate; Thridly, planning to mend
sick systems by applying ideas
learned from long-term sustainable
working systems; Fourthly,
seeing connections between key
parts. ' see ref.80. It is clear that
interrelations among the elements
are crucial. In the following
chapters, we will try to apply the
methodology of permaculture to
the situation of Shanghai, to make
a self-sufficient city and to retrieve
the original mutually beneficial
cycle among the human settlements,
agricultural systems and the
natural ecologies, and finally

to regain the original identities.
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CHAPTER FIVE

STRATEGY

Apply Permaculture to Shanghai /
In this chapter, we will try to use
the idea of permaculture to modify
the current situations of Shanghai.
Our final goal is to retrieve the
original balance among the human
settlements, the agricultural systems
and the natural ecologies. As we
discussed above, here four strategies
will be used: Firstly, looking at a
whole system or problem; Secondly,
observing how the parts relate;
Thridly, planning to mend sick
systems by applying ideas learned
from long-term sustainable working
systems; Fourthly, seeing connections
between key parts. We will explain
how to use them in detail. / First
Phase: Looking at the Whole System
/ Actually, in the previous chapters
we have already presented the whole
system and the problems. We define
the system of Shanghai as a cycle
of three basic elements. They work
together to influence our livings.
They are the objectives that we
will try to modify. / Second Phase:
Observing How the Parts Relate
/ In this phase we must focus on
the interrelations among different
basic elements. Actually, the three
elements just show the facial results.
The relations are the real driving

forces underneath the appearance.
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In order to understand the
relations, we propose three
pairs of comparisons as in
chapter 2: City vs Agriculture,
Agriculture vs Water and
Water vs City. Through them
we hope to find the key issues
that control the whole system,
which could be modified later
by our new proposals. / The
Conflicts Between City and
Agriculture / Shanghai urban
development has eliminated lots
of arable lands. Many farmers
have to turn into citizens
harshly. Also, the unlimited
usage of the chemical fertilizers
reduces the quality of the lands
and poisons the agriculture. In
the other hand, the less arable
lands provide less food for the
habitants. The food shortage
and insecurity will certainly
cause big crisis in Shanghai.
Also, the toxic food have
already raised huge disorder in
the society. To summarize, in
order to remedy the conflicts of
these two, we need to stick to
two important issues, the food
shortage and the food insafety.
/ The Conflict Between
Agriculture and Water / The

water to irrigate the agriculture

has been polluted. This further
causes the toxic food. In the other
hand, the usage of fertilizers forces
the plantations to pour the toxic
wastes back into the water system.
The vicious mutual relation forms.
In order to stop this bad loop, we
must consider a method to stop the
mutual pollution between the water
and the agriculture. / The Conflicts
Between Water and City / Now,
Shanghai could only get polluted
water from its rivers. This will
cause big burden on the waterworks
and cost a lot on purification. In
the other hand, the city pours lots
of wastes into Huangpu River
every day and adds up to the
pollution. Thus, in order to repair
the relations, we need to find a way
that clean the water and reduce the
wastes. / Conclusion: The Conflicts
Among three Elements / Now, we
need to find a way to solve these
conflicts. It should be a generic
and multiple beneficial method. It
should also cover the issues of the
city, the water and the agriculture
at the same time. Furthermore, it
should combine the broken cycle
system again and turn it into a new
indefinitely sustainable system.
Eventually, it needs to help us

regain the original identities.
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Third Phase: Planning to Mend Sick
Systems to Attain Permaculture / In
the thrid step we propose a popular
method to solve these problems, the
urban agriculture. Our hypothesis is
that as a tool, the urban agriculture
could help us to finally retrieve
the indefinitely sustainable cycle
among the human settlements,
the agricultural system and the
natural ecologies. / Our Tool: Urban
Agriculture (UPA) / The Food and
Agriculture Organization of the
United Nations (FAO), has defined
urban agriculture as: "An industry
that produces, processes and markets
food and fuel, largely in response
to the daily demand of consumers
within a town, city, or metropolis,
on land and water dispersed
throughout the urban and peri-urban
area, applying intensive production
methods, using and reusing natural
resources and urban wastes to yield
a diversity of crops and livestock."
see ref.81. Other definitions are
'Urban agriculture is the practice
of cultivating, processing and
distributing food in, or around (peri-
urban), a village, town or city.see
ref.82. Urban agriculture in addition
can also involve animal husbandry,
aquaculture, agro-forestry and
horticulture. These activities also
occur in peri-urban areas as well.see

ref.83 Urban farming is generally
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practiced for income-earning
or food-producing activities
though in some communities
the main impetus is recreation
and relaxation see ref.84.
Urban agriculture contributes
to food security and food
safety in two ways: first, it
increases the amount of food
available to people living in
cities, and, second, it allows
fresh vegetables and fruits
and meat products to be made
available to urban consumers.
A common and efficient form
of urban agriculture is the
biointensive method. Because
urban agriculture promotes
energy-saving local food
production, urban and peri-
urban agriculture are generally
seen as sustainable practices see
ref.85. / The Benefits of Urban
Agriculture / 'The benefits that
UPA brings along to cities that
implement this practice are
numerous. The transformation
of cities from only consumers
of food to generators
of agricultural products
contributes to sustainability,
improved health, and poverty
alleviation. UPA assists to
close the open loop system in
urban areas characterized by

the importation of food from
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rural zones and the exportation of
waste to regions outside the city
or town. Wastewater and organic
solid waste can be transformed into
resources for growing agriculture
products: the former can be used
for irrigation, the latter as fertilizer.
Vacant urban areas can be used
for agriculture production. Other
natural resources can be conserved.
The use of wastewater for
irrigation increases the availability
of freshwater for drinking and
household consumption. UPA
can help to preserve bioregional
ecologies from being transformed
into cropland. Urban agriculture
saves energy (e.g. energy consumed
in transporting food from rural
to urban areas). Local production
of food also allows savings in
transportation costs, storage, and in
product loss, what results in food
cost reduction. UPA improves the
quality of the urban environment
through greening and thus, a
reduction in pollution.' see ref.86
/ Health Improvement / Urban
agriculture also makes of the city a
healthier place to live by improving
the quality of the environment.
UPA is a very efficient tool to fight
against hunger and malnutrition
since it facilitates the access
to food by an impoverished

sector of the urban population.
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How Urban Agriculture Solve the
Conflicts / Now we know what urban
agriculture is. In the following pages
we will prove that it is the right
key to solve the conflicts among
three elements. / Solve the Conflict
Between City and Agriculture: The
Food Insecurity of Shanghai / Since
so many provinces will provide food
for Shanghai, it is like a spoiled boy
unlike to produce food by itself.
Actually, many metropolitans such
as Beijing, Guangdong, they are
all dependent on other provinces.
However, this will finally meet a
limitation. The closer to the peak
the worse the social, economical
and political states will be. It is
the critical moment to change our
attitudes to the agriculture and
rethink our policies. Thus, here we
propose our idea of Shanghai food
policy: Shanghai must feed Shanghai
by itself. / The Introduction of Self-
sufficiency / In order to express the
idea more accurate, we introduce
a term called 'self-sufficiency’. In
the wikipedia, it refers to 'the state
of not requiring any outside aid,
support, or interaction, for survival;
it is therefore a type of personal
or collective autonomy' . While,
there are two aspects that limit the
definition of self-sufficiency. The
first aspect is the scale, it means how

large is this activity covers see ref.87.
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For example, it could range
from a country to a small
household. The second aspect
is the goal. It decides what is
the final objective of this self-
sufficiency. For example, it
could be about military forces,
economics or food supplies.
The scale and the goal of the
practice determines the limited
forms of self-sufficiency. As for
Shanghai, the scale is limited
to the whole region of Shanghai
metropolitan and the goal is
limited to the food problems. /
The Key to Mend the Conflict
Between City and Agriculture:
Food Self-sufficiency /
Shanghai food self-sufficiency
could be explained as: Shanghai
metropolitan region does
not require any outside aid,
support, or interaction, for food
supply; it is therefore a type
of collective autonomy that
provide sufficient and healthy
food for its habitants. So,
our goal to solve the conflict
between city and agriculture is
very clear and basic: To ensure
that every Shanghainese is able
to get enough and healthy food,
so called 'Food Security'. In the
commonly used definition from
the UN's Food and Agriculture
Organization (FAO),
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food security exists when all
people, at all times, have physical,
social and economic access to
sufficient, safe and nutritious food
to meet their dietary needs and
food preferences for an active and
healthy life. see ref.88 / Status
Quo, Food Insecurity / However,
with current policies and situations,
food security of Shanghai is and
will be in danger. In the future,
more and more people will move
into urban area. By 2015, the
population of Shanghai will rise
to 25 million. To feed a city of
this size, at least 15000 tons of
food must be produced each day.
However, with the current arable
lands and the government policies,
it is impossible to finish the task
by Shanghai itself. Importation of
food is inevitable. However, it is
very dangerous for Shanghai to
depend largely on other provinces.
We could imagine three results
that could happen for a dependent
Shanghai. First, the natural
disasters could cut off supply
for Shanghai and actually this
happens almost every year. The
snow, the drought and the flood
together attacks the agricultural
lands everywhere in China. In
2010, food shortage caused by
the spring drought becomes

so serious that the Chairman
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Hu Jingtao has metioned the
importance of the food security for
several times just in half a year.
Second, under current speed of
Chinese urbanization, one day those
fields for Shanghai food supply
will turn into urban area and there
will be no places anymore. With
the shrinkage of the arable lands,
the food shortage will or might
have already happened in China.
Futhermore,not only Shanghai,
but also other metropolitans

in China are expanding. This

Photo of Snow Disaster, 2009

means Shanghainese will
compete with other people to
get enough food from certain
'food production centers' in
China. Well, following seller's
market could make the situation
worse. The prices of food in
big metropolitans will get
higher and higher, as what has
already happened in Shanghai
see fig.105. All could cause
the social disorder and distrust
of the central government.

/ The Limits to Growth /

Actually, scholars, politicians
and public have gradually felt the
advent of food insecurity. But as
we presented, not a lot of arable
lands remain. Even though many
strict laws are put on protecting
the agriculture, inverstors and
some corrupt governors keep
transforming precious green into
grey. Someone might propose an
idea to continue building more
farms in other provinces, such
as in Shandong Province, which
provides most of the rice for
Shanghai. However, this will only
delay the tragedies and should
be stoped. One day Shanghai
will find no more lands in other
provinces to grow its food. It is
the time for us to find some other
sustainable ways to deal with our
food supply. In the famous book
'The Limits to Growth', the writors
predicted that economic growth
could not continue indefinitely
because of the limited availability
of natural resources see ref.89.
And the resources of arable lands
in the whole China are limited.
With the potential urbanization
of those developing countries,
less and less land could be used
for agriculture . / Key Issues
Behind the Conflicts: Agriculture
Policy / There are several reasons

cause the current situation
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of agriculture policy. First, there is
no more land could be developed
into arable lands. Second, the
agriculture brings little money
to not only the government but
also the farmer. Economically it
is not important. They prevent the
government from making Shanghai
self sufficient. Thus, in the policies,
Shanghai does not need to produce
enough food and Shanghai only
needs to keep 216,000 hectares of
arable lands, which is much less

than enough. However, we should

CPI -
of food

change the policies. The
change starts from our
attitudes. / Revise Identity
of Agriculture: Economy or
National Security / First, we
must know the real identity of
agriculture. For a long time,
the whole Shanghai has been
putting too much attention on
the economy. The GDP rules
everything and guides the
policies. In this circumstance,

the less profitable lessprofitable

agriculture certainly

2007 2008
Chart of Shanghai CPI Index fig.105
urban area agriculture
57.89 area
! 32%
urban
agriculture
10.2%
Possible Idea of Turning Urban Area into Food Production Centers fig. 106

is overlooked. But actually,
agriculture is not only something
about the economy but also the
politics. It is the critical to the
national security and social
harmony. In some sense, it is much
more important than the economy,
an element deciding 200 million
population's lives. Thus, in thefirst
policy change, we would like to
propose that, agriculture should
be considered as a matter prior
to the economy. The so called
agriculture economy is only valid
when the food supply is ensured.
So, in the next step, we will talk
about the removal of the surplus
food production center and use.
the spared lands to produce the
food that is in shortage. / UPA:
The Key to Food Self-sufficiency /
However, after study of the current
agriculture system, we know it is
impossible to feed Shanghai by
itself with such little arable lands
in the suburban area. The UPA
could help us to find more lands
inside the city see fig.106. Despite
the future crazy gene techniques
that could largely improve the
productivity, urban agriculture
could be the best way to retrieve
the food self-sufficiency. / Insert
UPA:Relocate the Food Production
Systems / Before we start, we

need to know how much food
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is in shortage and how many

. more lands we need to get self
land shortage 108,700 hectares g total food shortage for self-sufficient

sufficient. According to the Vs ~

'.,172 ’ 24 120 | 619 9 H 1] 5] 137 statistics, all the food production }é@@@ @ 6662
except that of vegetable is not DTSTSYSTSS g en 000«
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enough. The surplus of vegetable is
mainly for the exportation, which
bring in the foreign currency. /
Remove the Surplus Vegetables,
Save Lands for Other Food /
However, according to the current
economical situation of Shanghai
and the urgent important of food
security, this extra income is not
necessary any more. In order to
save more lands for other food
production, we propose to reduce
the food production centers for
the vegetables. This could be the
first spare land we get to produce
those kinds of food that are in
shortage. / The Land Shortage /
With the current productivity of
food in Shanghai, we could get the
final land shortage, that is 108,700
hectares see fig.107. That means

surplus land inside
greenhouse land

32.3hectares

Illustration: Find The Right Food Production To Insert Into Urban Area

the goal of food self-sufficiency.
/ Land Transformation: Our Spare

Lands / Now, we have two parts of

see fig.108. / Criteria to Find
the Right Food for UPA /

Considering the sustainability,

The first is that this kind of crop
should be of low pollution level.

Since each production could cause

oil beef grain  vegetable  fruit milk pig  poultry fishery . . . . . .
&mutton : we need another 1/7 of Shanghai ‘spare lands’ to fill the shortage of environmental impacts and pollutions to the environment.
total area to fill the gap. However, food. First is the surplus land inside the economy, three criteria are Such as livestock farms, poultry
?%i the positive aspect is that we could the greenhouse farmlands. The other figured out to help us categorize farms and cow farms, even though
?W} transform the surplus vegetables part is the urban agriculture lands the food production. Besides the the mass production factory helps

land surplus 32,300 hectares

Ilustration: The Land Surplus and Shortage To Attain Self-

lands for other production and build
urban agriculture inside the city
centers. Our hope is based on these
two spare lands. With inserting
the urban agriculture into those

lands we could finally achieve

inside the city center, which will be
designed in detail in the later chapter.
Thus, it is important to decide
which food production could be put
in the surplus land or city center

according to the diet of Shanghainese

food that could be produced in
the far suburban area, most of
the shortage will be put inside
urban center, it is important
to do is to find the right

crops that suits the centers.

reducing the emissions, it is still
not welcomed by the neighbors.
The second criteria is the
profitability. The more profitable
the better it is to put inside the

city. Since the investment of
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sufficiency of Shanghai

fig. 107
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plantation most

(fruit
vegetable)
fishery
(breeding)

plantation
(grain rice)

liverstock least
(milk poultry
beef&mutton
rig)
environmental profitability intensity distance
friendly to center
Illustration: The Final Decision of The Selected Food Production in City fig. 109

the infrastructure and the value of lands inside the city are high, only
the high profitable food production could help the government and
the investors to get back the initial investment. The third criteriais

the technical intensity. The more intensive the food production is the

less space it will occupy. For urban
agriculture in Shanghai, we need
to find the most intensive crops
production mode so that they could
be installed and inserted in those
spaces that are not in use or change
some spaces into mix-usage. /
The Final Selection, The Table of
Criteria / In the table fig. 110, we
could know that the production
of the vegetables and fruits are
the most suitable food production
that could be inserted into the city
center. They rank the top two in
the profitability, environmental
friendliness and the intensity. So,
in the following redistribution of
the food production, we will put

all the other food production in
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shortage for poultry,beef&mutton,egg,oil,pig,grain,milk,fish

shortage for fruit,vegetable

L L !
56061 YYYYS
Y @ 6001 36006
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surplus land inside
greenhouse land

32.3hectares

Ilustration: The Table of Three Criteria To Select The Right Food in UPA
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the far and middle suburban area
and input the fruit and vegetable
production to the city center see
fig.109. This is the first step to
modify the original food production
structure. / The Scheme for the
Relocation / So, in fig. /1] it shows
the strategy we will use to relocate
and redistribute the food production
system in Shanghai. In total, we could
get 32,300 hectares of arable land in
the suburban areas from the removal
of surplus vegetable production
center. With these lands, the shortage
of the food production like livestock,
fishery and dairy production could
be filled. Furthermore, the shortage
of the fruits and the vegetables will
be moved into the urban area as the
urban agriculture. In order to achieve
this, inside the city, we need to find
another 64,422 hectares of lands to
produce the fruits and vegetables.
This is hard but not impossible.
Until now, the new food distribution
system is set up. With the idea of
the priority of food production, we
reduce the surplus and input new food
centers in and out of the city center

to make Shanghai self-sufficient.
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urrent land distributio

add Ohectare

original agricultural land total 227,400hectares

grain fields urban

multiple food equipmental
production Jfarm land (hectares) agriculture
(hectares) (hectares) (hectares)

V
+15,100
fishery 13,700
poultry 500
beef&mutton

17,200 +21,500

irice

12,400 . “wheat 17,200
pig 100 £
milk 900 ;

v v

proposed land distribution

agricultural land total 250,000hectares

Illustration: The Scheme to Relocate the Food Production Locations fig. 111
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Illustration: The Amounts of Food Production After Relocation fig.112
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The New Food Production Amount
and the Distribution / In the
scheme fig. /12, we could clearly
understand the amounts of the food
production supposed to increase
and decrease after the modification.
The multiple food production will
occupy more lands and of course
produce more food in fishery, egg,
poultry, beef, prok, dairy products
and oils. In the far suburban
area several big fruit production
centers will work as it does now.
In the near suburban area, the
equipmental farmlands will produce
vegetables as before. However,
the surplus production will be cut
and the spared lands will be used
for multiple food production and
the grain production. For the grain
production, it is a must to keep the
100% supply since it is the main
food for Shanghainese. Thus, the
new structure is set. And with this
change, the total amounts of the
food production will be bigger
than the total consumption of the
food. This will make Shanghai
food supply self-sufficient.
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multiple food
production

grain fields

greenhouse
JSarmland

urban

agriculture

IAABASS  Sruit production
SAAARAAT center
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center

Illustration: The Conceptual Ring Chart of The New Master Plan

The New Concept for the Masterplan
/ Now we could jump into the
real design of the master plan.
Here first we need to modify the
conceptual ring chart of the Shanghai
metropolitan food production system
as we figured out in the previous
pages. In general, our modification
will keep the original ring structure
because firstly it has already become
mature and secondly we do not want
a sharp and harsh change. So, here
are the steps. The first step is to the

transform part of the equipmental
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farmlands into grain fields to
keep the basic food security of
the main food of Shanghainese.
This happens in the south
west. The second step is to
decrease the amount of green
house farmlands in the near
suburban area and therefore
transform those lands into the
multiple farmlands to increase
the food production such as
livestock and fishery. The
third step is to move parts of

vegetable and fruit production
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from the green house farmlands into
the city center, creating the urban
agriculture area as shown in the
chart fig.1/3. However, the amount
of the lands and productions of
this part are unknown. This issue
will be discussed in detail in
the next pages. Thus, the final
conceptual ring chart is done.
The whole structure is good to
keep the same. Otherwiseit will
be super hard to persuade the
governors to accept the idea since

huge modification costs a lot.
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urban agriculture

greenhouse farmland

grain fields

multiple food production
)g%gg\( fruit production center
Agr\‘_@;g liverstock farms
§$$$Z fishery breeding ponds center
%gggg poultry farms
28588 watermelon center
Illustration: The New Master Plan of Shanghai Food Production System fig.114

110

The Urban Agriculture in New
Master Plan / Here we propose our
final modification of the master
plan, the one that combines the
traditional agriculture in suburban
area and new urban agriculture
in the City Center see fig.114.
The details of the changes are
listed below: The grain fields
in the middle suburban area in
the south west will extend to the
north east, occupy part of green
house farmland to create larger
continuous fields in order to
increase the grain food supply
and ensure the basic main food
supply. In the west, the multiple
farmlands will extend to the east
to create more farms and centers
for livestock and fishery. This
reduces part of the green house
farmlands area. In the center, the
urban agriculture will bring in the
fruits and vegetables production.
And this part will be presented
in the following pages, which
will include the urban design and
architecture design. Also, the urban
agriculture part is key to realize
the dream of bring back the green

identity back into the center of
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Shanghai since it will gradually
change the landscape and the vision
of our current city spaces. / Solve
the Conflict Between City and
Agriculture: The Food Insafety of
Shanghai / As we present above,
the presence of low quality food,
sometimes even poisoned, has
been one of the biggest social and
economical problems in China. It
is a big issue for the government
to provide qualified food for the
habitants. The urban agriculture
could be a solution. Firstly, with
UPA, food will be produced
locally. This will largely reduce
the transportation time. Thus, the
habitants could enjoy fresher food.
Also, it is much easier for Shanghai
government to control the local food
process and production centers.
Thirdly, with the soilless techniques
that usually used in urban agriculture,
the plantations will grow in a
carefully controlled circumstance. As
we know, the pollution of plantation
comes from two parts, the air and
the soil. The controlled soilless
culture green house could solve these
two problems. / Solve the Conflict

Between Agriculture and Water: The

Photo: Controlled Green House of Soilless Culture

Mutual Pollution / The pollution
wil kill us slowly and indirectly.
When the farmers use the
polluted water to irrigate the
agriculture, the toxic elements
in the water will be absorbed.
Through bioaccumulation,
these agriculture will poison
us gradually see ref.90. While,
we could use soilless culture
to clean the water before we
use it. Actually, there are many
plantations that could clean
the industrial polluted water. /
Use Soilless Culture to Clean
the Water / For example, the
water hyacinth is extremely
tolerant of, and has a high
capacity for, the uptake of
heavy metals, including Cd,
Cr, Co, Ni, Pb and Hg, which
could make it suitable for
the biocleaning of industrial
wastewater. In addition to
heavy metals, Eichhornia
crassipes can also remove other
toxins, such as cyanide, which
is environmentally beneficial
in areas that have endured
gold mining operations. Water

hyacinth is also observed to

treatment cells of living technology.
Their root zones are superb micro-
sites for bacterial communities
enhance nitrification in waste water
see ref.91. Besides it, oenanthe
decumbens, Ipomoea aquatica Forsk
and Lolium Multiflorum Lam could
also clean the water see ref.92-93.
With this technique, we could use
soilless culture not only produce
but also clean. In the other hand,
the soilless culture will reduce the
wastes that agriculture produces
during the production. This will
relieve the pollution pressure. /
Solve the Conflict Between Water
and City / The human settlements
pour a lot of wastes into the water
and water punishes us with the
pollution. However, the UPA could
help to reduce the mutual damage.
Firstly, some part of the wastes
could used for the soilless culture.
For example, the basic soil could
made of human wastes. Also,
before sending to the polluted
waterworks, some part of waste
water could be cleaned by soilless
culture first. In the other hand, we
could clean the polluted water with

soilless culture before we use it.
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The New System After Modification
/ After inserting urban agriculture
into the city, we hope Shanghai could
retrieve its original indefinitely
sustainable cycle. In the fig. 116,
we propose a new cycle chart. It is
the revised version of the current
imbalance cycle. With the UPA, we
hope most of the conflicts among
three elements could be solved.
In the clockwise, via soilless
culture purfication, agriculture
could get cleaner irrigation water
from the natural system. This
could help farmers to produce
healthier food. Then, with UPA,

Shanghai could produce sufficient

food for its habitants. Also,
the UPA could ensure the food
safety. The previous toxic food
will be eliminated. Then, part of
the city wastes will be recycled
by the soilless culture and some
waste water will be cleaned by
it. In the counter-clockwise, the
natural system could provide
better water resources for our
human settlements. With UPA,
our city will be in harmony
with agriculture. And the wastes
of human will be used again
in soilless culture. Then, the
waste water of agriculture will

be cleaned by some plantations.
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With the UPA, our hypothesis
could come true. It relinks the
originally broken elements in a
sustainable way. Furthermore, with
UPA, our city could have more
diversity and possibly, retrieve
the original identities, the greens.
Thus, food will be sufficient and
safe, water will be clean and the
city will be more beautiful. In
the following chapter, we will
design the buildings, facilities
and equipments of UPA inside
the Shanghai center. We would
like to improve our environment
not only in the statistics but

also in the visual aspects.
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Illustration: New Balance Among The Human Settlement, Agricultural System and Water Ecology With the Help of Urban Agriculture fig. 116
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CHAPTER SIX

DESIGN

Design Part / In this chapter, we
will come down to the earth and
realize the modern permaculture for
Shanghai. The previous chapters
provide us the clear idea of what
we need and what we will design:
the urban agriculture system inside
Shanghai metropolitan. However,
before designing, we need to know
the basic parameters of our design
tools, the soilless culture equipment
system. With the production center,
we will introduce another system
that supplies the water for the
soilless culture centers. These two
systems will form our final urban
agriculture system in Shanghai./
Part One: Soilless Culture / Spaces
Requirements of the Soilless Culture
/ At first, we need to know how
soilless culture works. Through
technical documents see ref.94,
ref.95 and ref 96, we get the details
of soilless culture equipments, which
could help to design the exact spaces
in the city center. In general, the
soilless culture could be put in the
places without sunlights. It could be
packed inside many layers. However,

it needs to stay in a controlled

AT ER Y [ AEARTE D BATF IR R &
ST LEVER AL ) B REERR 1 E
e B TR B A Tl B R R ZE R
B - N THRELHIERA - HATE%
RETJURRIURE D220 - 885 > £+
B R E A LA = NI - F 2
B RfE 7 0] DU KR EER A 2 1R -
PO TR > BRI YR R ROR AT BL
ST EERLA TR - R HITHE
FE T T R EAE 2 T 2150028 LAY 22 (8] 5L =]
DUARE BigR B 45 EH I H IR - / gaafm
3 EERAY R RIAR T 1R B I
MRt H SR EE R - ) B ERE -

environment instead of
being being open to the city
ambience. In fig.118 there is
a typical 9m by 9m soilless
culture centers. The enclosed
rooms will provide the stable
temperature, clean airs and
essential nutrient liquids for
the plants. The workers will
walk among the shelves to
operate the products. Between
the layers of the shelves, the
plants situate together on the
soilless basement. The nutrient
liquids are provided through the
pipesand the lights are given
by the artificial lights above
the plants. / The Productivity
/ Soilless culture has many
advantages such as: No soil
is needed; The water stays in
the system and can be reused-
thus, lower water costs; It is
possible to control the nutrition
levels in their entirety- thus,
lower nutrition costs; No
nutrition pollution is released
into the environment because
of the controlled system; Pests

and diseases are easier to get

soilless culture techniques

food  productivety land
shortge (ton/hectare) (hectare)

rid of than in soil because of the
container's mobility. However,
inside these the most important
feature is its stable and high
yields see ref.97; Currently, the
most advanced soilless culture in
China has 3 times of the original
productivity in vegetable and
fruits productions. Currently, the
productivities of vegetable and
fruit are separately 57.75 tons
per hectare and 16.72 tons per
hectare. The future soilless culture
productivity will rise up to 173.24
tons per hectare and 50.17 tons
per hectare. As we know from the
previous pages, the shortage of the
vegetables in Shanghai is 147,300
tons and that of fruits is 1,034,500
tons. Divided by the soilless culture
productivities, the land shortage
in Shanghai is 850 hectares for the
vegetable production and 20,620
hectares fro the fruit production.
Altogther it is 21,500 hectares see
fig.117. With the above information,
the following task for us is to find
those lands inside the concrete
forest in the center of Shanghai

to produce sufficient food.

greenhouse techniques

- food - - productivety- - -land- -
.".'shorige.” (ton/hectare) . (hectare)

(tons) <. (tons). .
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Illustration: The Comparison of Land Shortage

fig. 117
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Illustration: Techniques of Soilless Culture For Fruit or Vegetable Production
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fig. 118

Map: The Heights of Rise and Ebb of Huangpu River

Part One: Supply Pipes / As we
presented in the previous chapter,
there two key roles of urban
agriculture. One is to produce
sufficient food for Shanghai; The
other is to clean the polluted water
for human settlement, agriculture
system and natural ecologies. Thus,
we need to supply our soilless
culture centers with the natural
water from Huangpu River. While,
there are many ways to do it.
We have several criteria. First, it
will use renewable energy. If we
create a new system that consumes

more eneries, our efforts will
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be in vain. Second, it should
improve the environments of
Shanghai city center. Since
this system will not only
supply the water for soilless
culture, it also change the
urban spaces somehow.

Third, it needs to present

Photo: The Over Ground Pipes As Landscape in Ber

peak of high tide : 5.94m
average high tide : 3.38m
average low tide : 1.15m
average tide height : 2.27m

tide period of rising tide : 4.55h
tide period of ebbing : 7.84h

peak of high tide : 5.84m
average high tide : 3.12m
average low tide : 1.29m
average tide height : 2.20m

tide period of rising tide : 4.30h
tide period of ebbing : 8.13h

average of altitude : 3.7m

fig 119

the identity of Shanghai. As part
of the infrastructure, it could
be another landmarks or labels
of Shanghai. Thus, we propose
a pipe system which links our
mother river to the soilless
culture centers inside Shanghai.

Of course, we will try to reuse

fig.120
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3.70m

“poteniial fresh
water supplying for
urban_agricylivre

river water

river water

brackish water

Hllustration: Section of Typical Flood Control Wall in Shanghai

the tidal power to support the system.
/ Reuse Natural Tidal Power to Run
the System / Nowadays, the rivers are
blocked by the flood control walls. It
is because that every year there are
around 100 days that the river level
will be over the average Shanghai
altitude see fig.119. This bad news
is a good news to our system. This
means each year we have 100 days
that the system could be filled
with natural water by the tides. At
the same time, we will build the
turbine electricity generators in the
pipes. When the tides rise and fall,
the pipes could produce energies

and save them for those days that
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tidal level is lower than
the height of pipes. / The
Improvement of the Urban
Spaces / Actually, this is old
idea. There are many case
studies in European cities.
Those flying pipes over the
street not only carry waters
but also create special and
attractive urban spaces see
fig.120. / The Retrievement
of The Original Identity
of Shanghai / As we know,
Shanghai had two identities,
the immense agriculture fields
and dense water networks.

With the soilless culture,

fig.121

we could help Shanghai to retrieve
the green scenery inside the city
center. However, the other identity,
the water is not so easy to recover.
The original creeks have expanded
to three layers viaducts, roads and
metros. With the pipe system, we
propose an subtle way to realize
the retrievement inside the center.
Even though it does not look like
river, it works the same. It is a
metaphor, showing homage to the
original identity. They will be the
new creeks and rivers flying in
our urban spaces. With the green
soilless culture, they will become

modern permaculture of Shanghai.
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Hllustration: The Whole System of Shanghai Urban Agriculture

The Whole System of Urban Agriculture in Shanghai / In fig.7123, it shows the final system of urban agriculture. It includes two parts, the soilless culture centers and
the water supply pipe systems. When the tidal level is higher than the pipes, the water from Huangpu River will be pressed into the city center for soilless culture
system. The rise and fall of the tides will produce electricty for future use when the tidal level is low see fig.121-122. While, the soilless culture system will collect
the polluted water to the purification center where cleaning plantations situate. After being cleaned, part of the water will come to the edible plantation production
center. The other will come inside the city water supply system. They together forms the new landmarks for Shanghai. Furthermore, they are the keys to retrieve the
original cycle in a new modern permaculture system. Now, we know the techniques to realzie the UPA. Then, we will start to pick the lands inside Shanghai for UPA.

/ Three Principals to Select the Sites / As an addition to the currente environment, the new soilless culture production centers should be carefully placed. Here we will
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propose three principals that help
us to find the right place to grow
the food. The first criteria is not
to delete the original structures
and elements. Since most of the
lands in the city are occupied and
in use, it will cause big mess and
new problems to the citizens if we
replace a certain building with our
new structures. A new design is
supposed to cause as few problems
as possible. The second criteria is
to check to whom the structures
and lands belong. In China, it will
be much easier to add or change
something in a public building or
place. With the agreement of the
top executors such as mayor, the
public facilities will be changed.
While, for those buildings that
rent by the private, it is a tricky
task to persuade them to accept
something new and public inserted
into their places. The final criteria
is to build something to improve
the environment, not worsen.
The urban agriculture should do
multiple benefits to the city. By
three principals, we choose three
places inside the city center to
build the soilless culture production
centers. They are the spaces
under the viaducts, the spaces on
the roofs and the spaces in the
public parks and greeneries. In the
following pages, we will present
the details design of the soilless

culture centers in these spaces.
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6\ Map: The Viaducts Spaces in Shanghai Metropolitan
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Illustration: Table of Calculation on The Spaces Viaduct Provide for Food Production

fig.126

Shanghai. It is clear that they cross
the very heart of the city and form
the continuous landmarks. Actually,
the first impression of many aliens
on Shanghai is the amazing space
under the interweaved viaducts.
And our urban agriculture projects
will be placed in this map, the
heart of Shanghai. / The Areas and
Productions Provided by Viaducts
/ After mapping the location, here
we would like to know the exact
numbers. How many areas viaducts
could provide and how much food
could be produced? As we know,
the total length of viaducts are 110
kilometer. Taking that the average
width of them are 30 meters and
the average height is 12 meters, the
total footprint of viaducts will be
5 squre kilometers and the average
floors of the soilless culture centers
underneath will be 4 storeys.
However, the viaducts in the center
occupy 40 percentage of the total
length. So, the final estimated
area in the center is around 2,000
hectares. With productivity of
vegetables and fruits, the possible
production of them is separately
346,480 tons per year and 100,340
tons per year see fig.126. Even
though it does not cover all the
food shortage, it at least remedies

the shortage of the vegetables.
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The Selected Samples of the Viaduct
/ In order to express our vision of
the spaces clearly, we will propose
a sample project. So, in the fig.127,
a typical viaduct in the center is
selected. The site is in the south of
the People's Square, which is the
very heart of Shanghai. It is called
Yan'An Viaduct. Previously it was a
natural creek and the boundry among
the British Concession, the French
Concession and the old Shanghai
Town. After 200 years, it becomes
one of the very first viaducts in
Shanghai and the most important
artery that links the west districts
to the east districts. Here we pick
a span of the viaduct, which is 30
meters, and its related environments,
such as the buildings around and
the roads underneath. The photo
fig.128 shows its condition. It is a
typical view of all the spaces under
the viaducts. They are negative
spaces, with unused and blocked
places underneath and the buildings
on the road side have to face the
boring grey concrete. No one will
use it and this causes a big waste. In
the following pages, we will try to
create a new structure to make the
best use of the spaces, to provide
the fresh local food with a soilless
culture center and to improve

the environment with greenery.
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Satellite Map: The Sample Site, Part of Yan'An Viaduct
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Photo: The Aerial View of Viaducts of Shanghai
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Up: Ground Floor Plan of Soilless Culture Center Under the Viaducts
Down: Cross Section of Soilless Culture Center Under the ViaductsViaducts fig.130
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fig.132

soilless cultures that provide local fresh food for the residents. Furthermore, the scenery the building creates is

like a new greenery along the road. The buildings will not any more face the boring grey but a dynamic green.
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Photomontage: The New Vision of The Spaces, Birdview of The Joints

The New Vision of the Spaces, Birdview of the Joints / If we view the viaducts from a higher perspective, the

scenery will be more amazing. The original grey phenomenon will be changed. The green structure will continuously
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fig.133

affect the viaducts, turning them into positive spaces in the city center. And with the help of the advanced

soilless culture, we could produce a big amount of food in those compact and efficient production centers.
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Map: The R
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The Second Site to Build the Urban
Agriculture. Spaces On the Roof /
According to the three principals,
the second site we choose is
the space on the roof. Firstly, it
shoud be the roofs of the public
facilities. Considering the right of
the usage, it is much more tricky
to build something on the private
facilities than on the public ones.
While, with public roofs, the
government could do whatever they
want, efficiently and thoroughly.
Secondly, it is free. Nowadays,
there are many roof gardens in
Shanghai. We just need to change
these non-functional greenery into
functional greenery. They could
provide the scenery, the sustainable
effect and the agricultural products
at the same time. Thirdly, the new
soilless culture centers on the
roof will improve the environment
of the whole city. Imagine one
morning you open the window, the
scenery is full of green instead of
grey. The top of the buildings are
uniform as a whole and dynamic
inside. Also, it provides same
sustainable function as the roof
garden does. According to the
statistics see ref. 103, there are
two kinds of places in the city
could be put a roof soilless culture

centers. They are public buildings
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Illustration: The Table of Calculation of the Spaces Roofs Provide for Food Production fig.136
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and municipal facilities. As shown
in fig.135, the public buildings
occupy 9% and the municipal
facilities occupy 0.2% of the
total Shanghai metropolitan area.
However, we will only think about
those areas in the city center. With
the above statistics, the roof areas
of the public places are mapped
in the fig.134. Since most of the
important municipal facilities and
public buildings such as libraries,
cultural centers and bureaus are
in the center, we have a lot of
spaces for food production. / The
Areas and Productions Provided by
Roofs/ After mapping the location,
here we would like to know the
exact numbers. How many areas
roofs could provide and how much
food could be produced? According
to the statistics see fig.136, the
footprint of the roof in the city
center is around 29,699 hectares.
Considering the productivity
of the vegetables and fruits,
the productions are separately
5,127,900 tons and 1,485,000 tons.
They provide huge amounts of food
productions which largely exceed
the current food shortage. Thus,
it will not only provide sufficient
food for Shanghai but also give
potential spaces to meet the future

need of the increasing population.
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The Selected Samples of the Roof
/ In order to express our vision of
the spaces clearly, we will propose
a sample project. Here we choose
the biggest public buildings ever in
the history of Shanghai, the China
Pavilion of Shanghai EXPO 2010
see fig.137. Because of its special
forms, which resembling the shape
of the traditional Chinese building
structure, it provides an enormous
area on its roof. Nowadays it serves
as a big roof garden. However, we
would like to transform it into a
soilless culture center after EXPO
see fig.138. It will provide huge
amounts of food for the local people
but also create a new scenery. Also,
it is a metaphor of an addition to
the theme of the EXPO, 'Better
City, Better Life'. A metropolitan
like Shanghai should never leave
the agriculture behind. Without
food, there is neither city nor life.
Furthermore, we will create a new
overview of the center to express our
idea of a new green city. Currently,
the birdview shows a dense and grey
city, full of skyscrapers see fig.139.
We could see the Bund, the People's
Park and the Pudong Lu Jiazui
Commercial Center. However, in the
future, with the roof soilless centers,
it will change its identity. It is a

big step to turn from green to grey.
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Satellite Map: The Sample Site, Roof of China Pavilion
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Up: Soilless Culture Production Center On the China Pavilion

Down: Details of Soilless Culture Production Center

Up: Ground Floor Plan of Soilless Culture Center On the China Pavilion
Down: South Elevation of Soiless Culture Center on the China Pavilion

fig. 141

fig. 140
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Photomontage: The New Vision of The Spaces On The Roof, China Pavilion

The New Vision of the Spaces On the Roof, China Pavilion / The roof spaces on China Pavilion render affect the original functions. The roof garden will be transformed into a roof soilless culture center.
us a great opportunity to produce local and fresh food inside the EXPO site. The final design will not Also, if possible, we would like to apply this concept onto all the other buildings in the EXPO site.
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Photomontage: The New Vision of The Spaces On The Roof, The Ciy Center
the spaces, provide food for the residents in the city center, create green scenery and increase the thermal ability
of the buildings. With these new features, the feeling of Shanghai will be changed. The grey is changing to green.
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The New Vision of the Spaces On the Roof, The Ciy Center / After modification, the city center of Shanghai will
07 BESHY TR > ¢

keep its diversity but in a more uniform way. The green roof top of the public buildings will utilize efficiently all
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sample 02

urban agriculture in the public green spaces -

sample 01 )
urban agriculture in the-¢

Map: The Spaces in City Public Greens

fig. 144

The Third Site to Build the Urban
Agriculture. Spaces in the Pulbic
Greenery / According to the three
principals, the third site we choose
is the space in the public greenery.
Firstly, it is public. All the public
parks and greeneries in the city
center are invested and owned
by the government. Thus, the
executors could modify them freely.
Secondling, most of the public
green spaces are free. In China, the
public green is not accessible to the
citizens. People could see the grass
but could not step onto it. That
is the reason why every greenery
will have fences surrounding it.
However, if combining the soilless
culture with these untouchable
greens, we could create a new
green spaces not only for viewing
but also for food production.
Inside the public green spaces,
there are two types of spaces we
could make use of. The first type
is the urban forest, which could
usually be found in the big parks.
The second type is the open green
space in the city center. They are
normally the small scattered plots
with low shrubs and big lawns
alongside the roads and public
buildings. In fig.144 we point out
the position of the public green

spaces in the center of Shanghai.
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Ilustration: The Table of Calculation of the Spaces Green Provide for Food Production fig.146

Compared to the roofs, there are
fewer spaces from public greenery.
According to the statistics, the
green spaces of the total Shanghai

metropolitan areas occupy 6% see

fig.145. Considering the ration of

the city center, the actual greenery
spaces we will use in the heart of
Shanghai is only about 3%. / The
Areas and Productions Provided
by Public Green Spaces / The total
footprint of the public greeneries
in the city center is around 19,200
hectares, including the forests
and the lawns. With the soilless
culture productivities, those areas
could provide about 3,326,000
tons of vegetables and 963,200
tons of fruits per year see fig.146.
However, the real amount could be
lower than estimated since even
though the total amount is high,
some of the public green spaces
could not be utilized. For example,
some greeneries along the roads
are too small and too narrow; some
are too close to the high pollution
industries and some are too
difficult to access. etc. But anyway,
it still much exceeds the amounts
of the viaducts provide. And
considering all the three spaces,
we have already found enough
places not only for the current

Shanghai but also for the future.
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The Selected Samples of the
Public Green Space in the Forests /
Nowadays, it is super hard to find
a big plot of forests in the center of
Shanghai. However, several forests
still exist. They locate in those big
public greeneries and parks, such as
Yanzhong Green Space in the center,
Century Park in Pudong District,
Forest Park in Yangpu District and
Luxun Park in Hongkou District, etc.
Here we will take the poplar forest
in the Century Park as an example of
the combination of soilless culture
center and green see fig.147-149.
As shown in the photo, the current
scenery is beautiful. In order to keep
and imporve the environment, we
will propose a floating box inside
this forest. The ultimate goal is to
merge the structure with the nature
as well as produce certain amount
of products for the local residents.
Thus, the box will be hanged 600
millimeters above the ground, leaving
the earth untouched. Furthermore, all
the trees located inside the plot of
the center will be specially treated.
Two holes in the top and bottom
of the building will ensure that the
structure does no harm to trees. From
the exterior, it is a pure and simple
box reflecting the environment. From
the interior, it is a soilless culture

center meeting the occational nature.
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Photo: The Sample Site, The Forest in Century Park 1 fig.148

o 1

Photo: The Sample Site, The Forest in Century Park 2 fig.149
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Photomontage: The New Vision of The Spaces in The Public Green, Forest in Big Parks fig.152
The New Vision of the Spaces in the Public Green, Forest in Big Parks / From the exterior, we would like reflects the environment. The floating box ensures that the earth is untouched. And it creates a harmony
to reduce the impact of the box to the minimum. Thus, a pure and simple white box is proposed. The glass between the human made structure and the nature. This type could be applied in every forest in the city center.
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Photomontage: The New Vision of The Spaces In The Public Green, Interior fig.153

The New Vision of the Spaces In the Public Green, Interior / The interior space of the box also stick to the intersect with the structure. Also, in order to merge with the nature and intake the sunlight, we will use the semi-
principal that no nature should be destroyed. Thus, we open two holes in the top and bottom where the trees transparent membrane as the roof. The soft light together with the shadows of the nature will penetrate inside.
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Satellite Map: The Sample Site, The Public Lawn in People's Square fig.154

AR e X
Photo: The Sample Site, The Public Lawn in People's Square 1 fig.155

B i [l

i’#!‘

Photo: The Sample Site, The Public Lawn in People's Square 2 fig. 156

The Selected Samples of the Public
Green Space along the Roads and
Public Buildings / Besides the
forests in the big parks, most of the
public green spaces in Shanghai
center are those small plots with
low shrubs and big areas of lawns.
However, they could only be seen
not be touched. Not like western
public space, Shanghai citizens are
not allowed to picnic or lay down
on those public lawns, which are
isolated by iron fences. In a word,
the public greens alongside the
roads are scenery, or background.
It could be seen as an image.
While, if so, it will be a big waste
of space. Here, we will propose a
combination between the public
green spaces and the soilless
culture centers. Those small boxes
will occupy part of those lawns
inside the fences. They will create
more local fresh food for the
residents, increase the greenery and
diversity of that public green plot
and furthermore, utilize that land to
the biggest extent. In fig.154-156
they show a typical public space
in Shanghai, the lawns in People's
Square. People are only allowed
to use the pavements and no one
could step onto the grass. Here, we
will propose our soilless culture

to make the best use of the space.
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Hlustration: The Isomatric of The Soilless Centers In The Public Lawn in People's Square
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Photomontage: The New Vision of The Spaces In The Public Green, Lawns and Low Shrubs Alongside The Roads and Public Buildings fig.159
The New Vision of the Spaces In the Public Green, Lawns and Low Shrubs Alongside the Roads and Public food but also increase the diversity of the public space. Also, those buildings are floating, leaving the underneath
Buildings / The birdview of the future People's Square tells us, the new soilless centers will not only create more lawns and earth untouched. They are the new landmarks of the public space in the center of Shanghai.
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Map: Summary of The Potential Spaces For Urban Agriculture in The City Center

The Summary of the Potential
Spaces for Urban Agriculture /
Now we could present the fig.7160
to show the capacity of Shanghai
to intake the urban agriculture. All
of those spaces are public and able
to be modified by the municipal
government. If our proposals were
admitted by the mayors, under
the current construction speed of
Shanghai, the city landscape would
be changed in years. According
to the final summary of the
statistics see fig.161, Shanghai
could have 50,800 hectares of
land for UPA. With these areas,
we could 2,548,600 tons of fruits
or 8,800,600 tons of vegetables.
Those amounts are largely
exceed the current consumption.
However, we could take them as
the potential areas for future use.
It is estimated above that in the
following decades Shanghai will
intake more and more immigrants
and the food consumption will
increase sharply. With these spare
lands, it is possible for use to keep
the self-sufficiency of the food not
only in current era but also in the
far future. Furthermore, if these
three principals could be changed,
the mentioned three places will
be only part of the whole picture.

For example, if the modifications
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of other private plots are allowed,
there will be much more spaces for
us to produce food. Or if the new
techniques are invented, probably
every body could grow their food
in the sitting room. Thus, with the
idea of inserting the agriculture
inside the city, we open a new door
to the future and the food shortage
will never threat us anymore. / The
Retrievement of the First Identiy,
The Green / In a word, these
green spaces not only provide the
beautiful scenery for the citizens
but also produce fresh local food.
Furthermore, it is the first time
after two centuries that Shanghai
retrieves its original identity, the
green, in a contemporary context. /
We will retrieve the Second Identity,
the Water / However, the potential
lands scatter all over the city. Also,
they need water from the Huangpu
River. Then, we get the opportunity
to introduce the new pipe system. We
hope the new system could link all
the scattered UPA centers and work
as the original water networks in
the city center. With these two new
elements of UPA, we are looking
forward a new Shanghai with the
balance of city, agriculture and water.
While, here we need to decide the
exact positions of the pipes and their

water intakes on Huangpu River.
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productivity
(ton/hectare)

area from
viaduct(hectare)

area from
roof(hectare)

area from
green(hectare)

sum
(hectare)

production

(ton)

Illustration: Summary Tables of Calculation of All Spaces For Food Production fig.161
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Map: The Map of The Roads That Used To Be Water Network

fig.162
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Illustration: The Location of Pipes and Their Intakes As Well As The Potential Spaces For UPA
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fig. 164

The Principal to Find the Places
for Pipes / As we all know, there
are many roads in Shanghai that
used to be the rivers and creeks.
So, it will be a homage to the
history of Shanghai if we could
place the pipes along those roads.
As shown in fig.162, the original
system, the agriculture, the water
and the ships have changed to the
buildings, the roads and the cars.
We will retrieve the old identity by
putting the water pipes along those
ancient water networks. Thus, our
first principal to put the pipes is to
run along the history of Shanghai.
In the fig.163 we shows the map of
those roads that were creeks. Well,
the pipes need to provide water for
the soilless culture centers under
the viaducts, on the roofs and in
the public greeneries. Thus, we
need to put the pipes at the places
that closest to all the soilless
culture centers. Another issue is
where should us pump in the water
from the Huangpu River. Since
most of the pipes will follow the
ancient water networks that link
to the Huangpu River, the intakes
of those pipes will situate at the
places where those ancient rivers
and creeks met Huangpu River.
In fig. 164, we present the soilless

centers and the pipes together.
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Photomontage: The New Vision in The Bund fig.165
The New Vision in the Bund / With the new system, the water and green will come back to the city center. As The roof gardens on the public buildings could be seen from the Bund. On the Huangpu River, the ferry
shown above, the new pipes will introduce the Huangpu River into the city center, becoming the new landscape. could be modified into movable water soilless culture centers, providing as well as purifying water.
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The New Vision in the Nanjing Road. The Commercial Walk Street fig. 166

The New Vision in the Nanjing Road. The Commercial Walk Street / Nanjing Road used to be The roof gardens, the public greens and the water pipes in the scenery create a new

part of water network of Shanghai. Now, we introduce the new water the green system back to it. landscape of the city. People could enjoy the city life as well as the original identities.
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Photomontage! |The New Vision in Xintiandi. The Traditional Shikumen Commercial Walk Street

The New Vision in Xintiandi. The Traditional Shikumen Commercial Walk Street / Shikumen

Xintiandi is one of the most popular tourist attractions in Shanghai. Here we will merge the green
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fig. 167

and blue elements with the historical buildings. The pipes carry the water from Huangpu River inside

the old districts. They not only provide citizens more diversities but also present a new identity.
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The Future of Shanghai

not only on the roofs but also under the viaducts. They come back finally. Now, Shanghai will

The Future of Shanghai / By introducing the water and agriculture back into the city with urban
agriculture, we change the scenery of Shanghai center totally. The green will identify itself in the center, retrieve the old identity, regain the self-sufficiency and achieve the balance among three elements.
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CHAPTER SEVEN

SHANGHAI MANIFESTO

SHANGHAI MANIFESTO FUTURE

Here we propose Shanghai Manifesto for future. / Article 1 / One day, Shanghai will keep the balance among
human settlement, agricultural system and natural ecology. The new balance will retrieve the original indefinitely
sustainable life style for all the habitants. / Article 2 / One day, city and agriculture will stay in harmony. They will
merge. City will provide spaces for agriculture and agriculture will provide enough food for city. / Article 3 / One
day, agriculture and water will be beneficial to each other. The nature will provide agriculture with clean and fresh
water while agriculture will not pollute our water system anymore. / Article 4 / One day, water and city will not
harm each other. The water will come back to city, providing clean resources as well as beautiful landscapes. The
city will not pollute and devour the water and provide spaces for its existence. / Article 5 / One day, the balance
will bring Shanghai the real self-sufficiency on food supply. We will not anymore depend on other people. / Article
6 / One day, our local food will provide the thorough safe food for habitants. No more toxic or unhealthy food will
exist. / Article 7 / One day, we will eliminate the pollutions emitted to our nature and reciprocally the nature will not
do damage to us anymore. / Article 8 / One day, the green scenery of agriculture will come back to city, providing
us with local food and beauty. / Article 9 / One day, the water will return to city, Shanghainese could enjoy it, drink
it and swim in it again. / Article 10 / One day, we will retrieve the original identities of Shanghai, return the good-

old memory to the habitants and show our best homage to Shanghai’s history. / Yibo Xu & Xianya Xu. Oct. 2010
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