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ABSTRACT: The Taiwanese countryside, based on its wateraitiexh production landscapes, distinguishes
itself as a society constructed on water. Theatign system of paddy fields and fish ponds corméut
society in collective units, like families or ungmnwhich frames their social morals and behavibrghe
comparison of the different agriculture plains mwan, the figure ground maps demonstrate a differén

the settlement patterns related to topography bednmanagement of water. It also shows the how early
settlers solve water threats and manage a stabWizder source. By reorganization of the watercstme
and utilization of the ecological value of paddgldis, the study proposes a potential city densityclv
benefits food production, flood control and waterification. Therefore, the concept for the newy cit
structure could extend the timeline of the hisw@rielationship between “water”, “agriculture”, aficity
construction”, and develop into a new major langeceomposition.

KEYWORDS: agriculture, paddy fields, water management, UdmanTaiwan

1INTRODUCTION

We may claim that water is the most crucial factoran agriculture civilization. Before modern
technologies, the supply of water for paddy field8uenced the community relationships of that fura
society, which formulated the landscape. J.B Jatksferred to the classical landscape as “a plaoerev
men and environment were in harmony with one amo#imel environment where an overall design was
manifest in every detall. The every day details referred to the interacti@ween man and their usage of
water.

As one of the rice production landscapes, wateragament is not a new concern for the Taiwanese;
water has influenced society development throughdibry. The cultivation behaviors were driventhg
appearance of water, which directly impacted thenf@f settlements. Under the similar context of a
Taiwanese rural society, a comparison of the ttageculture plains in Taiwan showed the pattern of
settlements differ due to their topography and watairce. Although historically the image of hydi@au
systems displayed a mental influence on the rypatia relation, but with modernization, the imaevater
had vanished in the urban blocks of Taiwan. Tobgyediscovering the culture of a water field prction
civilization, along with its ecological value, warcreconsider the rural urban form, where the dgreént
should evolve from the local, from the land, anahirthe form of water. Spatial planning should dksce
into account food production, energy saving, watgification and retention, to target a sustainaoleety.

2PROBLEM STATEMENT

Vacating farm towns and rural landscapes are thdtref the economical shift from the primary inttys
Holiday villas now occupy the countryside, and akverbanization process is dispersing dwellingauimit
the fields. The ever-expanding city is booming raythe boundary of the zoning patch works. In Taiwa
the farmers cultivate in small and independentsysib as individual farmers retire, an abundancesfiual
land are fragmented. The disintegration of the Irleadscapes signifies the lack of maintenance and
cultivation. The Taiwanese countryside is left wiith long range goals, structure, and without soeral
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moral order.

The change in global climate resulted in a decraasanfall periods, but in significantly largeuantities.
Taiwan is located in the monsoon zone of south-Askt, averaging 3.5 typhoons and dozens of tdakent
rainfall, causing 2.56 hundred million Euros loack year. One consequence of this heavy rainfahas
sudden floods from river overflows, which is origiad from upstream hinterlands. Another culprit tfoe
damages is the lack of appropriate sewage systntg they were not built to support the curremjrde of
housing and factory developments. Thus, the runaffer seeks close irrigation channels for reliefd a
congests agricultural drainage systems which leaflobding of massive areas. The lack of hydraulic
concerns has been a common issue in Taiwan. Therdafe challenge is how water management could be
implemented into the development process.

The vanishing paddy fields are a great loss tonmiantenance of surface water bodies. After Taiwan
joined the World Trade Organization, the governnimgan subsidizing the farmers more than theiriegsn
from actual cultivation, resulting in half of tharfn fields being abandoned. The outcome is a nbagsrof
food production and a change in the urban form w/liewer people are willing to farm. On the othendha
the government is replacing the economy with teldgyoriented industries to redefine its positionthe
global market. So the transition from farmland®ihi-tech industry zones is a popular investmeatiay,
the high income engineers are moving towards thskots of the new industry platform, but also in
environmentally fragile areas, like water plainkisTprovides a potential opportunity for a new wibafor
a mixture of offices, housing, social facilitiesdasustainable water systems, while employing weea part

of the source of life.

3 TAIWANAND ITSHYDRAULIC TRANSFORMATIONS

1.Tao-yuan plain

3.Chia-nan plain,

Tainan

Kaoshong Metropolitas

Fig.1l. Taiwan and the three

agriculture plains
(source: drawn by author)

Taiwan(Fig.1.) is an island located in the PadBicean southeast of
China. Two-thirds of the island is occupied witlgged mountains, and
91 large and small rivers run towards the TaiwamiSin the west
plain. The highest point is Yu Shan Mountain, &52, meters, which
makes it the world's seventh-highest island. Withdxtreme variety in
topography and concentrated rain falls, rivers @gltve east plain are
mostly torrent and have unstable water levels,ltiaguin a challenge
to live in this territory. During normal periodiet land suffers from
shortage of water, while during monsoon and typhseasons, bear
extreme and heavy rain falls.

Revolution of the Taiwanese hydraulic system hasgs led to a
major transformation in the society. Since Taiwanldcated on the
corridor where Chinese and Japanese cultures cemhimas been
influenced hydraulically and urbanisticly also. Tiirst immigrants to
form a society are the Han-Chinese, who came frdimaaround
1620. They transplanted their cultivation notiomgoothe new land,
and their relationship with the water for agricudtuinfluenced the
original settlements. Later, during 1895~1945, HEaivwas colonized

by the Japanese, who were the first to establigfov@rnmental systematic hydrologic system: “great
cannels”, which excavated the crop production sglains. Since then, the vernacular water landseas
transformed, and the central-managed water systetonger relates to the settlement typologies. Whth
stable supply of water, it lowers the conflict beem farmers fighting over water sources, and stabilthe
society. Solving hydrology problems resulted in ¢oentry’s first economical growth. But in modemmes,
the transportation infrastructure now guides theettgoment, and water no longer influences the urban

structure.

4THE THREE AGRICULTURE PLAINS

The flat plains in the west side of Taiwan are hamenost of the island's population. Here, locdhes
two biggest agricultural plains in the country: ti@th, Tao-yuan plain; the south, Chia-nan plaind over
the mountains, the Lan-yang plain lies in the walté Lan-yang river in the north-east corner. Water
formulated the landscape patterns differently i titree regions, due to the different topograpby, and
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water source. Today, the spatial experiences amrsi. The next section discusses how the imagetsr
changes, and how it reflects on the settlementdaantscape.

|

e I e l -a A /% e ol & oh
Fig.2. Tao-yuan plain Fig.3. Lan-yuan plain Fig.4. Chia-nan plain
(source: National Geographic Information Systenasi8 and topography map, Version 1982", redrewmkuxz)

4.1 Tao-yuan plain (Fig.2.)

The farm ponds of Tao-yuan forms a unique larsc@mpared to other irrigation systems in Taiwan,
due to its special soil type. The washout of Gumshn River first formulated the table of the Taagplain,
but with the shifts in the riverbed, the streamshiis alluvial fan have lost its stable water seumlso, the
land has difficulty retaining water due to the loanil in this area, and results in major issuesngudry
seasons. In response, the earliest settlers duthousands of ponds for storage use, which forradl#te
special landscape for this region. The ponds ailé following the contour lines, and as the gradiemns
gentler, the ponds grow bigger, dispersing intoléinel. After the construction of the dam in 1960ater is
provided by centralized channels. Three to fourifammanage a single pond, and the whole wateincha
becomes a unit of social relationship. Today the-YJiaan plan is under the pressure of mass popn|ediad
farm ponds start losing its function, and are dillem to create more land for estate developmene Th
landscape today is changing radically and no longfbects its water structure.

4.2 Lan-yang plain (Fig.3.)
The Lan-yang plain is an alluvial fan located oe #ast side of the Central Range of Taiwan, sudedin
by mountains in three directions. The rivers riseehfrom the mountains, flowing downstream eastataw
the Pacific Ocean. When the river reaches the greles, it runs underground until the foothillnc
surfaces again as springs, formulating a sequenbego 3% sy A %
and small rivers running throughout the plain. Th 7 |
inhabitants therefore block rivers to store water f-
cultivation. This area is abundant in rain and fir
drainage systems, so the plain is very suitable f
agriculture production. The first Han-Chinese setl
assort land in a traditional collective way, buicg the
Lan-yang plain was the last cultivated territoriong !
with improved farming techniques, and reduced dctsfl |
between different races in this area, settlement: s
divided into smaller and individual plots. Thisutted in " *
a dispersed pattern of settlements in this regidrere a
single family house correlates to each agriculplog. In -
2006, the highway from Taipei to Lan-yang commenced
shortening the transportation time from 2 hours4o e
minutes, making it a hot estate as a suburb fqrelaity.

4.3 Chia-nan plain (Fig.4.) Fig.5. Map of Taiwan Bao-Tu, 1904
The Chia-nan plain was the first area that thésource: & & £ (Taiwan  Bao-Tu)"Yuan-Liou
mainlanders settled and cultivated 400 years ageublishing Co., Ltd., Taipei, 1996.redrew by author
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Historically, the farm land here was called “thelds relying on heaven”, because the rainfall fiatdés
radically in this region, so the non-consistentexatource is shared and irrigates the farms insturhis
drove the inhabitants to unite and cultivate eaci lalternatively, and lived in collective townseEe towns
also created a defense line for the Han-Chinesmstgtne aborigines. Thus, the notions of surviaad
water characters influenced the settlement typolagyere these small collective towns formulated a
network. Later, the Japanese constructed the WoHsha dam and the great Chia-nan water way and
elevated the production output, establishing thea@®@han plain as the main rice provider in Taiwdrthis
day. However, from the map of 1904, we see thenkgmachannels were mainly built outside of thetiegs
towns, so it was not planned to supply humarf (i§g.5.). Today, the fields are occupied by fasriand
this region is now the most polluted area in thantry. With the decrease of agriculture productitheg
Chia-nan plain suffers both environmentally andnecnically.

S5THE NOTIONSOF SETTLEMENTSAND THE IMAGE OF WATER

The landscape is a way one understands the mdsitahand microcosm, and in each site, the typelgi
of settlements showed a different structure oftehss The image of the agriculture field, the aition
behavior is influenced by the location’s social amironmental consequences. In general, theréware
forms of county towns in Taiwan: collective townsdadispersed villages. The spatial relations atitequ
diverse, but we still can find both types of tovimshe three plains. However, the morphology ofleetents
could be generalized following the perception dbamity which follows the water systems. Where ia th
Tao-yuan plain, we find three to four families gattd as a unit to manage the farm ponds that disgen
to the landscape. In Lan-yang plain, the dispesirdle family housing is related to the agricultgréd
system. And for the Chia-nan plain, the lack ofewan this region led the people to cultivate odtileely, so
small but concentrated towns are mainly observedigarea.

From the human perspective, the image of the tiogasystem is not obvious in the fields. The poads
hidden behind role houses, or abandoned as waste Tdne channels are framed by concrete, lacking an
ecological base. Elements like pumps or major wgdges shows a hint of the irrigation structurd, thay

Fig.6. Tao-yuan plain Fig.7. Lan-yuan plain Fig.8. Chia-nan plain

(source: Zhuang,Y.M. etd& & & B Bl (Arial portraits of Taiwan)”, Yuan-Liou Publishin@o., Ltd., Taipei, 1996:’)

rarely formulate today’'s mental map. On the othand) while reading historical maps of 1930s, the
half-perspective Japanese maps exhibit an extraragd of the field that reflects on the era’s psiatjioal
emotions. The maps of the three agriculture fieddgphasize the hydrological interpretation in défar
ways: 1. Tao-yuan plain, the farm pond system @Jgoutside of the town, dispersed as fragmenthen
fields; 2. Lan-yang plain, the concentrated stredRig.7.), where the rivers run peril to each othaed
framing the grid system; 3.Chia-nan plain, the Marstao Dam (Fig.8.), the dam was exaggeratedzin si
This was caused by advocating the government'siaffaccomplishment, but also reflected the isiat t
inhabitants didn’t recognize the “great Chia-nanneds” to be a part of the land’s spatial character

DESIGN SCENARIOS
Design scenarios of “agricultural cities” for Asisere first proposed by Kiso Kurokawa in his
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“Exhibition of Visionary Architecture”, held in 198. He diverted from the thinking that farm villagasd
cities are inherently distinct, and created homeges living spaces. The designed town was plarmée t
constructed as an open architecture element whipkracomposed itself over the fields, held abowe th
ground by pillars. His scenario was proposed ttobated in a well planed compact sub-urban areginigo
in the future it could be a part of the city itséffut here in this Taiwanese proposal, the intenti@s to
build up a new form of urban tissue, where the a@relopment process interacts with the water griolu
landscape.

From the previous research, the dispersed andctioetowns represent the cultivation culture o th
three different plains, but the current conceptsudfan design and territorial planning elevated the
development into a chaos of urban sprawl. The wdiffgation behind the two town types is about dgnsi
The absolute density for a collective town is sanib the city tissue; where it is a continuatiérudan and
rural, and its location mainly follows the infrastture. But for the dispersed town, the densitpigh lower,
and is driven by the source of water. It revealgotential for a vernacular approach for the mixtafe
dwellings, transportation and production.

In the rural areas of Taiwan, due to the shift ig™ W1 ~5&°
application of agriculture fields and water sourdes [ #£ 4w
other uses, along with the global greenhouse effei@ %
crucial to maintain a certain amount of self-sustaj -
food productlon and stable surface water. Today thé;
government is encouraging the upgrade of traditiona: j : iy =
industries into hi-tech industries, which became iew P | B8 N = &l
attraction for urbanity towards the countrysidet giking | ! T —
the southern hi-tech industry zone for example, tdtal | #8°"
population in the Cha-nan region did not increase
significantly after its establishment; which suggethe |
estate developments shifted from the city centesatds
the field.

The first stage of development was planned for 4000
families in the new town proposal for the hi-teodustry '{I
zone of the Chia-nan region. But instead of theopsed —_—
density of 149 families/ha, the design scenariaetesed o
the density to 64 families/ha, as in the “colleetfarm F19-9- Proposal site: new town for the
house estafe law. Under this law, the developers mustSCUthern hi-tech industry
buy off a certain amount of farm land for utilizati and (source: P.C.Wen;Water urbanism- agriculture and the city
unite the management of farm land production. Thigdges. Chia-nan plain, Taiwan” EMU thesis, peos”)
defines the agriculture landscape as a semi-pgbéen,
and solves both the problems of the cultivatinganac
farm lands and maintenance of the fields. The d€Big.9.) is orientated around the newly estabtistiain
station, and existing irrigation channels. The magen space is composed along the irrigation channe
heading towards the rail line. The water stretobesinto the land, linking water fields and puréimon
systems. Parts of the wet fields can be drainedl famction as sport fields and playgrounds, whilestrof
the land still retains water.

In the design, the production landscape becomesatribecause it defines the spatial quality andgen
of the countryside. First, we should divide thei@agture production in two types: the water fielsd dry
fields. The water fields distinguish the rural-seab south east Asia from the rest of the worlds hased on
loam soil. Mainly utilized as paddy fields, but@lscludes lotus fields and fish farms. And for tirg fields,
they are based on sand and clay, its main productio be corn or vegetables, and is mostly locatete
end of the irrigation channels where the water @ous least sufficient. The water fields could atljthe
temperature in the microclimate, absorb waste carand stabilize the underground water. Most ofthé
water fields can retain the overflows in peak iasons to buffer excess flooding. Therefore,drease the
surface water is critical, and while parts of taad could be paddy fields, it could also be sulstit by
lotus fields for beautification. The element of erathus penetrates through the fields and shifis part of
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production, a part of purification systems, andag jpf water retention pockets. The water defitesrtew
spatial dimension and the new density (Fig.10.)

CONCLUSION g

Today we start to understand that we can play a
profound role in shaping our future by hydraulic
structures with an urbanistic perception. We are
required to understand the water morphology in a
planning procedure, and to view the water system
not as a concern, but a basic structuring foundatio
Thus, in order to assess influence of the WateUHS g
on urbanism, the perceptions and integrated wa
management maps, a complete ecological structure
can be established. joi

The current field of landscape architecture
trying to find the design problems through analy
and experiments of the landscape. So landscape )
theories are more based on observations of pagd-10- The new dispersed landscape of
experience, and one should find its meaning froen tffWellings, purification systems, and production
site as given. Thus, looking through maps frontields (source: P.C.Wen:Water urbanism- agriculturegand the
different perspectives show hints for the genius lo city edges, Chia-nan plain, Taiwan”,EMU thesis,fH&008.)
of the place, and the site becomes the catalyst of
creating new programs and space. The proposal
intends to utilize the existing landscape notiofighe native irrigation systems and water fieldsd a
incorporate the agricultural program as a parhefritew developments.

The re-configuration of urban and rural becameve meit of development which is beyond the divisafn
zoning in Taiwan. The perceptions through the racalpes exhibit concepts behind the transformatidns
the territory which is oriented from the landscapet we must say the best way to maintain the leayuks is
through a constant usage of land, by cultivatiobyoa new economic but environmentally friendlyustty.
The concept of a hybrid urban and agriculture fotyn is embedded in its development procedure,thad
argument refers to an open process, where theetisstilled in by elements that support a sustdmab
environment.
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