




Agri-Penetration
Design Productive City in Four Rings 
Competition entry: Team B

Carried out by:
NUS - National University of Singapore

Competition entry of:
National Cheng Kung University,
Taiwan - R.O.C

Faculty supervisors:
Prof. Cheng-Luen Hsueh
Prof. Ho-Ling Chang
Prof. Kwang-Tyng Wu

Design Team B:
Lu, Nien-Chen
Lin, Yuan-Chang
Pan, Nian-Syuan
Li, Hsin-Lun
Chen, Yi-Ran
Chen, Wei-Hao
Yi, Teng

Proposition for:
Designing Resilience in Asia 2018
International Design Competition and
Symposium
Re-envisioning the Chao Phraya riverfront to 
mitigate and adapt to flooding and subsidence



CONTENT

I. 

II. 

III. 

IV.

V.

VI.

Abstract
 
General Description

Analysis 

Proposal

Conclusion

Bibliography

1

3

7

13

19

21



1

 Agri-Penetration
Design Productive City in Four Rings

National Cheng Kung University,
Taiwan - R.O.C

I.     Abstract

Based on the  competi t ion  invitat ion 
provided by DRIA,  we focused on the 
analysis and understanding of the flooding 
of the Chao Phraya River in the process of 
urbanization in Bangkok, and proposed 
a set of solutions we envisaged from an 
agricultural perspective. We hope that 
this case will strengthen agriculture and 
forestry conservation. It can be applied 
to improve the operational efficiency of 
traditional agriculture and promote the 
industrial symbiosis model. On this basis, the 
harmonious coexistence between people and 
the environment is realized. This requires 
increasing environmental resilience and 
reducing the environmental hazards caused 
by population explosions, expanding public 
communication space, and enhancing the 
value of the agricultural industry.

We operate differently depending on the 
degree of  urbanizat ion of  the  base .  In 
conservation, we try to use the change of 
topography to introduce water naturally 
and to reproduce the riverbank ecology with 
artificial planting. In traditional agricultural 
production, we hope to present the process of 
agricultural production to sale in the form of 
display; In agriculture, we will link agriculture 
with other activities such as experimentation 
and education to explore the opportunities 
for upgrading and transforming the value of 
the agricultural industry. In each field, the 
relationship between architecture, farmland 
and  residents will also be discussed.

In addition, we hope that this case can change 
the original perception of urban residents on 
agriculture, and commit to the cultural identity 
of the city to promote social and economic 
development. We believe that this is crucial for 
building a socially ecologically flexible city.
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II.     General Description

(1) With the urbanization process, agricultural land is becoming less 
and less. According to statistics, agricultural land has been reduced by 
800,000 hectares since 1993;

(2) Half of the households holding agricultural land are full-time 
farmers, nearly one-quarter of part-time farmers, and the remaining 
people are not engaged in agricultural production.

(3) The composition of the agricultural population has also undergone 
major changes in the past two decades. Compared with 20 years ago, 
the proportion of women in the agricultural population has nearly 
doubled. According to recent statistics, the middle-aged and elderly 
population over 45 years old accounts for 80% of the total agricultural 
population, and young people are not keen on the participation of 
agriculture.

(4) After the flood in 2013, farmers' tendency to grow agriculture has 
also changed. Farmers are more inclined to plant rice and rubber. The 
overall agricultural species tends to be single.
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fig.1   800,000 hectares of agricultural land 
converted to urban land  since 1988 [1]

Cause of the stable political environment and 
the urgent desire of economic development, 
Bangkok pushed on its urbanization rapidly.

I n  s o m e  d e g r e e  , T h i s  e x p a n s i o n  o f 
urbanization has changed the definition of 
the surrounding areas of Bangkok: Gradually, 
the Arable land and other kind agricultural 
land is turning into commercial sites ,which 
always used urban development.

fig.2   Urban expansion since 1988
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fig.3   Income source for agricultural familise [1]

As the use of the land has changed with 
the population growth, the population 
structure of agricultural around Bangkok 
has also changed: young male laborers are 
more willing to engaged in other industries, 
instead of this, the middle-aged or elderly 
groups are now at a leading position. Beside 
of this phenomenon, female laborers also 
occupy a higher proportion then before.

fig.4   Farmer family structure
According to gender of land holding and farming age (1993-2013) [1]
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At the same time, high-speed urbanization 
has also led to a series of environmental 
problems,  the most  serious of  which 
occurred in the 2011 floods.

Rely on its Impeccable drainage system 
,the center of Bangkok was escaped from 
this horrible disaster fortunately , but the 
urbanized areas that around Bangkok 
suffered a great loss.

Farmers who located around Bangkok also 
received a devastating blow to their self-
confidence in this floods. After this flood, crop 
varieties turned to simplification, farmers 
always use rice as their first choose.

fig.5   Flood affects the willingness of farmers to cultivate [1]
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III.     Analysis

fig.6   Crop growing environment and crop cycles

fig.7  Crops are classified according to water 
demand and price.demand and price.

In the analysis of the growth environment 
and growth cycle of crops, We are tring 
to understand the sowing and harvesting 
seasons of different kinds crops. We also 
focus attention on the demand for irrigation 
and the proportion of each crops. Tring to 
find a reasonable logic to arrange different 
crops in agricultural land.

We choose two elements as key issues 
to discuss how to fix up the relationship 
between agriculture and Riparian : one is the 
vaule of the crops, the other is irrigation. 

And for the specificity of each crop, try a 
variety of levels of space configuration.



 Agri-Penetration
Design Productive City in Four Rings

National Cheng Kung University,
Taiwan - R.O.C

7

fig.9   Agriculture Irrigation System and Plot Module

fig.8  Agriculture Irrigation System and Plot 
Module

Based on different irrigation methods 
and suitable plant types, we propose five 
different modular sizes that respond to high-
efficiency agriculture and resilience urban 
issues. These modules will be combined 
according to the different degrees of 
urbanization around the waterway and the 
resources that the waterways themselves can 
provide. Different agricultural landscapes 
are formed on the banks of the Chao Phraya 
River to achieve a more resilient, efficient 
and participatory agricultural industry 
model.
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fig.10   Differences condition and programmatic approach for the four canal rings

After studying the history of Thailand and 
the Chao Phraya River, there are four special 
sites on the Chao Phraya River bank that 
caught our attention. The Chao Phraya 
River in the city of Bangkok has four canals 
built during different historical periods. 
These canals replace some of the transport 
functions of the original rivers, and make the 
meaning of the rivers more "irrigated". The 
opening of the canals also forms a unique 
closed loop in some of the old rivers of the 
Chao Phraya River.

We selected the surrounding areas of the 
former old river to be the research object:
in the past ,  the people around Bangkok 
and the Chao Phraya River mainly engaged 
in agricultural production, retaining the 
traditional lifestyle dominated by agriculture, 
a n d  t h e  o l d  r i v e r s  w e a k e n e d  b y  t h e 
transportation function still have the function 
of irrigation for the surrounding farmland. 
Therefore, agriculture still has a relatively 
dense distribution along the river.
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fig.11   Four canals Ring agricultural allocation strategy

On the Chao Phraya River, the southernmost 
ring is protected by the Thai government 
with a decree to form a unique "green lung" 
landscape. In this case, the loop will serve as a 
reference for three other practice agricultural 
loops to compare existing protections. We try 
to propose different agricultural practices and 
new forms of agricultural space.

In the study of the differences between the 
Chao Phraya River banks, we found that 
in each of the old river sections, two more 
important factors affect our judgment of 
the site conditions: one is the difference in 
the width of each old river; The second is 
the difference in urbanization of each field. 
These two factors influence our operational 
logic for the three rings and eventually 
evolve into different design themes: the first 
ring focuses on conservation; the middle ring 
is production-oriented; the third ring focuses 
on tourism-oriented agriculture.
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Due to the different definitions 
of the three rings, the activities 
of  the  three  r ings  are  a lso 
different. Taking into account 
the proportion of the influencing 
factors in the landscape, the 
p r o p o s a l  w i l l  d i s c u s s  t h e 
possible activities of different 
groups in the three rings from 
the perspectives of agriculture, 
rivers and buildings.

Agricultural activities:
conservation rings - agroforestry involving local farmers.
Production ring - agricultural processing and production by migrant workers.
Agricultural tourism ring - experiential agriculture initiated by curators.

Canals Activities: 
Conservation Rings - drainage and Detention by Local Farmers
Production ring - transportation by migrant workers
Agricultural tourism ring - a hydrophilic experience activity initiated by curators

Architecture activities:
Conservation Rings - residence and Trade with Local Residents
Production ring - packaging and processing by migrant workers
Agricultural tourism ring - communication and training initiated by curators

fig.12   Three canal rings image
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fig.13   Users and activities for three canal rings in agricultural activities, canal activities and 
architecture activities
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IV.     Proposal

The overall configuration extends the nature 
of the river across the bank. Designed 
as two linear spaces with reserved open 
space  as  a  forest  conservat ion  area . 
Floating seedlings are placed at the water's 
boundary, connecting water and plantation 
conservation areas, and increasing the 
timeliness of ecological rehabilitation. The 
ground level of the nursery area is ups and 
downs. Close to the water bank as a basin, 
the function of establishing flood detention 
can also store water. Keep away from the 
water bank as a mound, combined with 

fig.14  Restoration Ring Design Strategy

fig.15   Restoration Ring Program
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the depression to form a water diversion 
system in the plantation conservation 
area, so that the planting in the plantation 
conservation area can receive uniform 
irrigation of water. Plants with different 
water resistance are planted by the height 
difference of the mounds.

The main building is dominated by wood, 
and the bottom uplift  emphasizes the 
toughness of the space for water, while 
preserving the flexibility of the activity. As a 
medium of human and nature, architecture 
functionally includes residential, market and 
rooftop agriculture. The open market at the 
bottom is a space for people to communicate, 
increasing the opportunities for community 
residents to interact. The second floor is a 
composite space in the public and private 
sectors. We are placed in residential units 
and connected through semi-open corridors. 
Roof agriculture echoes the building as 
a carrier of green plants, and each house 
has its own farmland to satisfy simple self-
sufficiency.

fig.16  Restoration Ring Isometric

fig.18   Restoration Ring Section

fig.17  Restoration Ring Image
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fig.20   Production Ring Program

fig.19  Production Ring Design Strategy

L a n d s c a p e  i s  a n  a p p ro a c h  to  c re a te 
new space for efficient agriculture. The 
warehouse and agri-industry unveil the 
process of producting and packging. The 
agri-industry bases on technology and skills 
supported by surrounding farm activities. 
Seasonal farming diversifies architectural 
program . The production line make use of 
resources properly and rebuild intimacy 
between resisdents and agriculture.
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fig.23   Production Ring Section

fig.21  Production Ring Isometric

fig.22  Production Ring Image

In each place where the production line is 
close to the water, the relationship between 
agriculture and water is fully considered 
to ensure that the flood detention function 
is achieved when the flood season is fully 
utilized, provided that the water source 
is fully utilized. Our design will adopt two 
different treatment methods for different 
waters: one is to use some of the original 
river channel as the operation object, and 
the floating water farm with the function 
of filtering water quality is set up while 
constructing the water storage system; 
the other is to use part of the landscape of 
the original flood-stricken area as a flood 
detention pond to enrich the diversity of 
space activities before and after flooding.
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Bangkok Noi River is a developing area 
nearby the most prosperous region, Bangkok 
City Center. As the city keep growing and 
become more crowded, channels around 
Bangkok Noi River are fading. We hope to 
revive old canals by designing agricultural 
landscape. Therefore, fragmental farmland 
is our main approach, providing more space 
for crops, people, activities and also water. 
This design could slow down urban sprawl 
and keep more nature land.

fig.25   Agri-tourism Program

fig.24  Agri-tourism Design Strategy
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 It provides diversity and complex activities, 
such as fishing, planting, learning, playing 
and biking. Tourists can experience planting 
crops, learn knowledge of agricultural 
technology and recognize crops. These 
activities aim to recall the memory of 
the living with water. Architectural space 
including labs, agri-B&B and agri-shops 
are combination of agriculture and leisure, 
tourism and education. These programs 
make people get closer to nature, agriculture 
and improve resiliency of the city.

These programs make people get closer to 
nature, agriculture and improve resiliency 
of the city. The architectures are consist 
of wood. Elevated floors to avoid flooding. 
Labs include a heightening greenhouse 
at first floor, labs for examining crops at 
second floor. Other structures are multi 
housing combining agri-shops at first floor 
for elaborate products,  agri-B&B(Bed 
& Breakfast),  hostels with agriculture 
practice and kitchen garden for healthy food 
resources.

fig.26  Agri-tourism Isometric

fig.28   Agri-tourism Section

fig.27  Agri-tourism Image
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V.     Conclusion

Although Bangkok is a beautiful city with a long 
history, it still faces ecological problems such as 
environmental degradation, land subsidence, 
and flood erosion caused by rapid urbanization. 
As the object of our study, the Chao Phraya River 
has a complex internal system. In recent years, 
the rapid urbanization has destroyed its original 
environmental structure. Our proposal aims to 
face these challenges by redefining agriculture on 
the banks of the Chao Phraya River. The riverside 
needs to restore its own ecological elasticity, and 
it needs to be able to absorb the impact of the 
flood and reorganize it while embracing some of 
the changes.

Because of this, our proposal is based on the 
old river channel of the Chao Phraya River with 
agricultural heritage, and realizes the functions 
of conservation, production and agricultural 
experience in different levels of urbanization 

with innovative agricultural activities. The case 
hopes to strengthen exchanges and trade between 
the local residents. It can improve the operation 
efficiency of traditional agriculture and promote 
the industrial symbiosis mode, and realize the 
harmonious symbiosis between the people and the 
environment on this basis.

To develop new types of agricultural industries 
while improving the value of traditional agriculture, 
and improve the existing impressions of all sectors 
of society on the agricultural industry. Grasp the 
opportunity of river flood control in the old river 
to create an environmental protection model 
based on agriculture to repair the economic 
and environmental trauma caused by excessive 
urbanization. We expect Bangkok city to be an 
inclusive, safe, resilient and sustainable city.
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