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Introduction.

Keywords: landscape architecture, traditional water system, 
water landscape elements, waterworks, water stories, 
irrigation, drainage, inundation, collecting, retaining, filtering, 
farming, circularity, comprehensive water design, living 
landscapes, illustrative method.

Text by Dr. ir. Inge Bobbink.

The research is done within the Circular Water Stories (CWS) 
lab, one of the labs of the graduate studio Flowscapes in 
the master track of Landscape Architecture at the Faculty 
of Architecture and the Built Environment TU Delft, the 
Netherlands. It is conducted by graduate students using the 
illustrative method offering insights on divers� managements 
of traditional (indigenous) water systems throughout the 
world. By mapping a traditional water system of their own 
choice, students gather knowledge for their thesis project 
that ideally is directly (site of intervention) or indirectly 
(offering insight on designing with water) linked to the 
landscape architectonic research.

People all over the world transformed natural water flows 
into ingenious controlled water systems which makes it 
possible to settle and cultivate all kinds of topographies 
according to the possibilities of the water sources and 
the climate conditions. Traditional water systems can be 
read as comprehensive systems closely connected to the 
existing landscape and its people, creating new cultivated 
landscapes. The transformation asked for precise reading 
of the landscape and the necessity to find a new balance 
between water and land, permeable and impermeable 
surfaces. �The primitive logic of �cut-and-fill� and differences 

in micro-topography was a powerful tool. Levels of 
inundation determined distinct land uses, and therefore 
the definition of wet/dry, productive/inhabited, and safe/
unsafe component parts of the land mosaic was considered 
essential.� (K. Shannon, 2019) 
Traditional water systems developed over a long period 
by trial and error and because of this store knowledge, 
especially on adaptation to an ever-changing context. As a 
reaction on all kinds of changes - population growth, use, 
climate etc. measures to retain, to infiltrate, to drain, to flood 
and to reuse the water was developed by the people living 
in, and knowing the area. Many of these systems are still, 
some only partly alive and demonstrate to us an inevitable 
involvement (care) of people living nearby. Therefore, 
the work delivers lessons for redesigning today�s often-
anonymous, technical driven water management systems 
into more communal, resilient, ecological divers and multi-
functional public spaces.

The illustrative method (developed by I. Bobbink and M. Ryu 
2017) was used as a starting point to analyze the rationality 
of the water management, its spatial appearance as part of 
the landscape and the way people constructed and used 
the water systems over time. During the research in the first 
edition of the CWS lab (2018-2019), a fixed content table 
and drawing legend for all projects were developed. Within 
the second edition of the CWS lab a glossary categorized 
by water landscape elements, waterworks and water stories 
is added. Water landscape elements are components of a 
water system made with a material like, soil, stones etc. that 
manipulate the water flow. Waterworks are built structures, 
like sluices, weirs, pumping stations of different materials 
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involving a certain amount of craftsmanship. Water stories 
are about the involvement of people towards the water. 
These stories can be about the use: like fishing traps or 
gathering aqua plants or of spiritual nature: like a water 
temple or symbols which celebrate the art of guiding the 
water.
In the sets of drawings of the projects from the second 
edition, the elements of the glossary are used for the 
circularity drawing, in which the system, with its tangible 
and intangible aspects, are illustrated in a holistic way. 
It is precisely this circularity drawing which makes us 
understand that the water system is the engine of a specific 
living water landscapes. To organize the sequence and 
intensity of the drawings of all projects, in the same way, 
allows us to compare the traditional water systems once 
the lab continuous for several years and enough material 
is gathered.

Anyway, within the framework, there is freedom for the 
students to develop their hand-writing and change the order 
of the sequence. All projects are pointed out on the world 
map. 
Each set of drawings consist of:  
Context - a short introduction and description of the project;  
Catchment area - the water system on the regional scale 
combined with the topography map;
Transformation - a sequence of the system showing its 
development over a more extended period;
Human interaction - photos of the past and/or today in 
which actions in relation to water are indicated;
Climate - a diagram of climate zone combined with 
precipitation over the year; 
Water system - a technical water management drawing;
Circularity - section-diagrams in which the interaction 
between water system, people and ecology is explained 
(related to time aspect);
Detail - to understand more about the making of (design) of 
the traditional water system; 
Glossary - water landscape elements, waterworks and water 
stories, including people as scale reference and to show the 

interaction;
Conclusions - a list of values and lessons to be learned. 
The analyses on the values are based on heritage values of 
the PhD work of G. Rivero-Lamela (2018) and altered by I. 
Bobbink.
Landscape values - natural landscapes are transformed 
to cultural landscapes, by doing so, the natural landscape 
is architectonically pronounced and is part of our cultural 
expression. 
Strategic values - smart use of the site to achieve maximum 
profitability with the minimum resources and infrastructures 
by taking advantage of natural elements, topographic 
changes, slopes, river bends...
Functional values - water systems are constructions with 
simple formal and practical solutions.
Material and tangible values - water elements and 
waterworks are a source of knowledge of construction 
techniques, materials from the surrounding area are used 
that adapt to climate and lithology, expression of rituals.
Values of sustainability - Using regional materials (non-
polluting materials) to make for examples the waterworks, 
maintaining and repairing them whenever needed. The 
water stays as long as possible in the system and is used 
for different purposes (from clean to dirty) and brought back 
into the natural circuit, preferably through filters.
Ethnographic and identity values - to encompass the 
knowledge of what was the main activities of the region. 
Lessons to learn - The graduation lab focuses on the spatial, 
ecological and interactivity of human-made water systems. 
The outcome of the research is a source of knowledge and 
inspiration for future design. 

Lately, the focus of the research towards composition and 
systems includes people�s behavior as being the water 
workers, managers and users of a water system. By involving 
communities of a specific region in the management of 
water systems the relation towards the water becomes less 
anonymous. The relationship can take on a more nurturing 
form, based on a better understanding of the natural cycles 
and ongoing adaptations.

The graduation lab CWS is part of the research theme 
Circular Water Stories (research leader Dr. ir. I. Bobbink) 
embedded in the research-portfolio �Composition and 
Systems� of the section Landscape Architecture, TU Delft. 
The research is already going on for several years and puts 
water systems as a vivid part of the landscape in the center 
of attention.

This booklet is a selection of CWS work of the graduation 
year of 2018/2019 and 2019/2020. Th projects are organized 
geographically. The first project is located  on the American 
continent, from there the order moves to Europe, Asia and 
Australia. At the end of the booklet different water elements 
of these Circular Water Stories are presented as part of the 
Glossary (p. 142).
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People.

Gloria Rivero-Lamela from CÆdiz, Spain. 
Researcher fellow in the University of Seville, addressing 
issues related to heritage landscape and rural architecture.

The water mills of Sierra de CÆdiz in Andalucía, Spain.

Catalina Rey HernÆndez from Concepción, Chile
Landscape Architect driven by the development of 
innovative urban-landscape designs related to challenges 
of urban pressure, climate change and landscape identity.
 
Chinampas agriculture in Mexico City, Mexico.

Naeema Ali born in India and based in United Arab 
Emirates.
Graduated in Landscape Architecture, social activist 
determined to build a symbiotic relationship between 
humans and nature through flexible and climate resilient 
landscapes.

The Kuttanad Kayalnilam Agrosystem in Kerala, India.

Camilla Di Nicola from Rome, Italy.
Graduated in Landscape Architecture with an interest in 
nature-based solutions for urban water management.

The Roman aqueducts in Rome, Italy.

Tanvi Gupta from Delhi, India
Graduated in Landscape Architecture interested in nature 
based solutions for dynamic landscape systems and urban 
water management.

The Delhi Sultanate Waterworks in Delhi, India.

María JosØ Zœæiga from San JosØ, Costa Rica.
Graduated in Landscape Architecture with an interest in 
resilient coastal landscapes.

The aboriginal eel aquaculture system in Gunditjmara 
Country, South West Victoria, Australia.

Sandy Man-Chuan Lin from Kaohsiung, Taiwan.
Landscape-graduate-to-be with the strong belief that 
people involvement is the key to an authentic place.

The Ksôkong Tsøn Irrigation System in Kaohsiung, Taiwan.

Amina Chouairi from Milan, Italy.
Graduated in Landscape Architecture interested in nature-
based flood defense solutions and building-with-nature 
principles.

The fishing valleys for aquaculture in the Venetian Lagoon, 
Italy.

Paan Rapa Surajaras from Bangkok, Thailand.
Landscape Architect passionate in water-related issues 
and human behavior. Currently Landscape Architect at 
Defacto architecture and urbanism.

The Xinghua Duotian Agrosystem in Xinghua, China.

Ayu Tri Prestasia (left) from Yogyakarta, Indonesia.
Landscape Architect interested in the integration of 
water, ecology and anthropo-systems in landscape spatial 
strategies.
Boomi Kim (right) from Daegu, South Korea.
Landscape Architect into the cultural relationship between 
people and nature and its influences on waterscapes.

The integrated living system of Kampung Naga in Tasikma-
laya, Indonesia.
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Projects.

Water Mills (energy source) 

Water as a driving force in the historical production of 
staple food, bread.
Sierra de CÆdiz, Andalucía, Spain.

Gloria Rivero-Lamela.
Page 27

Chinampas Agriculture System (floating gardens)

Land and water management for agriculture and 
settlement patterns of land reclamation.
Mexico City, Mexico.

Catalina Rey HernÆndez.
Page 11

Kuttanad Kayalnilam Agrosystem (agricultural polders)

A traditional paddy farming system below sea level.

Kerala, India.

Naeema Ali.
Page 77

The Roman Aqueducts (water transportation)

A system of pipes, canals, and supporting structures used 
to convey water from its source to its distribution point.
Rome, Lazio, Italy.

Camilla Di Nicola.
Page 53

Delhi Sultanate Waterworks (water storage)

Ancient network of water harvesting structures.

Delhi, India

Tanvi Gupta.
Page 65

Aboriginal aquaculture (subsistence production)

Eel aquaculture, Gunditjmara Country. Aboriginal eel 
aquaculture system.
Gunditjmara Country, South West Victoria, Australia.

María JosØ Zœæiga.
Page 133

Ksôkong Tsøn Irrigation System (production)

A traditional irrigation system that set the foundation of 
Kaohsiung City.
Kaohsiung, Taiwan.

Man-Chuan Sandy Lin.
Page 121

Fishing valleys (extensive production)

A traditional extensive aquaculture system of embanked 
valleys, located along the border of the Venetian Lagoon.
Venetian Lagoon, Veneto, Italy.

Amina Chouairi.
Page 39

Xinghua Duotian Agrosystem (cut and fill farming) 

A traditional water-land utilization technique developed  
by Chinese ancestors. 
Xinghua, China.

Paan Surajaras.
Page 105

Kampung Naga (integrated water system)
 
Water as a driving source for creating circular water supply 
and sanitation system.
West Java, Indonesia.

Ayu Tri Prestasia & Boomi Kim.
Page 89
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Floating gardens of the Aztec Empire of 
the city of TenochtitlÆn.

Figure 1: Floating gardens of Xochimilco.

Catalina Rey HernÆndez
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Agricolture System
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Context.

Location: 	 Mexico City, Valley of Mexico.	
Landscape Type: 	 Former lake basin.
Area:		  150.000 ha (originally).
Function:		 Agriculture, land reclamation.
Water Quality: 	 Fresh and Brackish water.
Dynamic:		 Seasonal Flooding   

The Valley of Mexico is a highlands plateau, located in the 
Trans-Mexican Volcanic Belt. It contains most of the Mexico 
City Metropolitan Area. The valley has a minimum elevation 
of 2.200 meters above sea level and it is surrounded by 
mountains and volcanoes that reach elevations of over 
5.000 meters.

Hydrologically, it is an enclosed valley containing the bed of 
five lakes which are currently extinct. The lakes did not have 
a natural outlet for water to flow, leading to several floods 
in the area. The Spaniards decided to drain the former lake-
beds to make the city safer, thus transforming the lacustrine 
landscape into a valley.

Figure 2
Mexico

Figure 3
 Valley of Mexico

Figure 4
Metropolitan area of Mexico City
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The Floating Gardens.

Chinampas, also known as floating gardens, are an ancient 
Mesoamerican water system for agriculture and territorial 
expansion. This was done through a raft covered with soil 
which was used to cultivate vegetables and flowers as well 
as to expand the territory on the water surface of lakes and 
lagoons of the valley of the city of Tenochtitlan, Mexico, 
converting it into a floating city.

The origin of chinampas started with one of the main 
problems that the Aztecs faced: lack of land to build their 
houses. Tenochtitlan island didn�t have enough room for 
all the inhabitants. Therefore, they fixed this situation by 
extending those parts of the island where the water was 
shallow by reclaiming land with alternate beds of reeds 
and mud taken from the bottom of the lagoon. While the 
inhabited islands could be enlarged, other lands could be 
created to support wildlife for hunting and gathering, while 
other Chinampas served as extensive gardens.

Figure 5 Chinampas agricultural system (top left).
Figure 6 Aerial view of current situation of land reclamation through 
Chinampas system (top middle).
Figure 7 Palisade: Detail of the construction of the fenced boundary of a 
Chinampa (top right).
Figure 8 Cultivation nurseries and channel system (bottom left).
Figure 9 Actual use and �reinvention� of the Chinampas water system 
(bottom right).
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Climate.

Climate zone: 	 Subtropical
Sub-climate:	 Temperate sub-humid
		  Dry and semi-dry
		  Temperate humid

Climate & Weather Averages
High t”:   	 27”C
Low t”:   		 6”C
Mean t”: 		 17”C
Precipitation: 	 29.0 mm
Humidity: 	 54%
Dew point: 	 6”C
Wind: 		  10 km/h
Pressure: 	 1009 mbar
Annual Rainfall: 	 347.8 mm per year

1231 - 1430
1031 - 1230
831 - 1030
634 - 830
500 - 633

Temperate-
subhumid

Dry and 
semiarid

Temperate 
humid

Annual 
precipitation (mm)

Sub-Climate

Figure 10
Temperarture and  amount of rainfall

Figure 11
Sub-climates of the Valley of Mexico

Figure 12
Annual precipitation of the Valley of Mexico



P15
Project 1 - Chinampas Agriculture System

Landscape transformation.

Transformation of the hydraulic system due to the drainage 
of the former lakebeds transformed the lacustrine landscape 
into a valley one.

During the colonial period, Europeans introduced a new 
economy, new issues of political control and new religious 
perspectives, that leaded to 2 major changes:

1 - Draining of the lakes, that lasted nearly 4 hundred years 
starting at the beginning of the 17th century with the 
construction of channels to deviate the rivers and prevent 
flooding: the lacustrine environment became a valley.
2 - Introduction of European plants and flowers, changing the 
variety of crops that the Aztec managed to grow together in 
the same Chinampa.

2000

19591929XVI century

19801970

Geography
Mexico City
Lakes - Reservoirs
Former lake

Figure 13 Development of the city and reduction of the lacustrine system 
from the XVI century to 2000.


































































































































































































































































































