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Mexico City’s water cycle is broken. Rain is falling but doesn’t make it underground to the aquifer of potable 

water, causing severe floods. Evapotranspiration is accelerated before water can be used by people, causing 

severe droughts and subsidence. The city is in a state of paradox of excess and lack of water, worsening the effects 

of climate change. The issue of equity becomes stronger in this imbalance, where the wealthy have the best access 

at the center of the city, while the poorer communities have the least at the periphery. If this continues, the 

aquifer will dry up, the city will continue to sink, and Mexico City will have no means of potable water. 

In order to mitigate these series of issues, the water cycle must be healed at the large scale and the small scale. At 

the large scale, rain must be able to infiltrate the ground to replenish the aquifer and prevent further subsidence. 

At the small scale, localized means of collecting water must be used to lessen dependence on extraction from the 

aquifer for potable water, and to lessen issues of heat island effect.

The position of this thesis is to leverage the poorer communities at the periphery of the city to act as precedents 

in city-wide efforts for water infiltration, as well as community level water collection and reuse.

This project explores an overall strategy to approach development along The Blue Ring while remaining attuned 

to the needs of the urban poor, and proposes an integrated design to mitigate floods through the means of dual-

purpose architecture. 
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(Figures 1 + 2)
Diagrams showing lack and excess 
of water in Mexico City
(source: De Urbanisten)
(Figure 3)
Diagram to heal broken water cycle 
in Mexico City

[1]

[2]

Mexico City’s water cycle is broken. Rain is falling but doesn’t make it under-
ground to the aquifer of potable water, causing severe floods. Evapotranspiration 
is accelerated before water can be used by people, causing severe droughts and 
subsidence. The city is in a state of paradox of excess and lack of water, worsening 
the effects of climate change. The issue of equity becomes stronger in this imba-
lance, where the wealthy have the best access at the center of the city, while the 
poorer communities have the least at the periphery. If this continues, the aqui-
fer will dry up, the city will continue to sink, and Mexico City will have no means 
of potable water. 

The diagrams below show the dual nature of the city:

LACK shows the depletion of the aquifer, the fast evaporation of what water 
there is due to heat waves, and the subsidence of the city as the aquifer is overex-
ploited. Parts of the city are sinking at a rate of up to 9 inches a year.

EXCESS shows fast water run-off from the mountains, the flooding of the 
city, and attempts to drain the water elsewhere.

This paradox of lack and excess leaves the city unbalanced while remaining 
heavily reliant on the aquifer for water.

Introduction

Lack + Excess
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[3]

In order to mitigate these series of issues, the water cycle must be healed 
at the large scale and the small scale. At the large scale, rain must be able to infil-
trate the ground to replenish the aquifer and prevent further subsidence. At the 
small scale, localized means of collecting water must be used to lessen depen-
dence on extraction from the aquifer for potable water, and to lessen issues of 
heat island effect.

The position of this thesis is to leverage the poorer communities at the peri-
phery of the city to act as precedents in city-wide efforts for water infiltration, as 
well as community level water collection and reuse.

This project explores an overall strategy to approach development along The 
Blue Ring while remaining attuned to the needs of the urban poor, and proposes 
an integrated design to mitigate floods through the means of dual-purpose archi-
tecture. 

Healing the Broken Water Cycle

RELIEVE PRESSURE ON DRAINAGE

SLOW WATER-RUNOFF

SLOW WATER-RUNOFF

INFILTRATE AT BASE OF MOUNTAINS

INFILTRATE AT BASE OF MOUNTAINS

RECHARGE AQUIFER TO PREVENT FURTHER SUBSIDENCE



4

THEORETICAL 
FRAMEWORK

C H A P T E R T W O



5

THEORETICAL 
FRAMEWORK



6 d r o u g h t  +  D e l u g e



THEORETIC         A L  F R A M E W OR  K 7

[5]
Dike of Nezahualcoyotl

[6] Mexica chinampas

[4]
Lake Texcoco in Mexica times

Mexico City’s origin is intimately rooted in its relationship to water. What is 
now one of the largest cities in the world was once occupied by a system of inter-
connected lakes that dominated the plains of the Basin, known as Lake Texcoco. 
The lake provides for the ancient Mexica civilization, acting as a resource for agri-
culture and transportation. The Mexicas were able to harness the lake’s assets, 
but as this lake was infilled over the many centuries due to colonization, the old 
ways were lost and the geology of the lake proved to be problematic rather than 
beneficial in this new era of a European grid system.

 
Shallow but vast, the lake possessed a total surface area of more than 1,100 

square kilometers (De Urbanisten, 37). Generation after generation tell the story 
of how the ancient Mexicas’ deity Huitzilopohtli instructed his people to build 
their city where they found “an eagle perched over a nopal [cactus] with the wings 
extended” (Gallegos, 2015). The Mexicas found this evidence of providence on 
a small island in the middle of the lake, and thus constructed their city of Teno-
chtitlan. Due to the nature of building on a lake, the Mexicas developed a deep 
understanding of the waterscape and used this to their advantage. They learned 
of the basin’s endoheric nature; a closed drainage basin that retains water and 
allows no outflow to other external bodies of water such as rivers (De Urbanis-
ten, 41).

 
The Mexico City Basin stored water from rain and streams that run down 

from the surrounding Sierra de Chichinautzin, and this water very slowly infiltra-
ted into the ground due to a thick layer of impervious sediment called the aqui-
tard (De Urbanisten, 37). As a result, this caused frequent flooding of the island 
during the rainy season. Instead of fighting this natural cycle, the Mexicas lear-
ned to harness this water for their own use.  As a means of water control, they 
created an elaborate system of dams to divide the eastern salinated water from 
the western fresh water, which also controlled the varying water levels of the lake 
(De Urbanisten, 41). In addition, the Mexicas built a water responsive strategy 
and developed the chinampa, a clever system that allowed them to build artificial 
arable land in the lake surface using a soil filling method (De Urbanisten, 41). By 
implementing an integrated strategy to control the water as well as adapt to it, the 
Mexicas maintained a balanced and healthy relationship to the nature of the lake.

Amidst the city’s successful connection with the surrounding water, the 
Mexica civilization was conquered and colonized by Hernán Cortés and the 
Spanish crown in the 16th century. At the time of Cortés’s arrival, Tenochtitlan 
had an estimated population of at least 200,000 people and consisted of a large 
central square surrounded by alleys and channels. In an effort to reflect the new 
European city model, the Spanish made efforts to build elevated causeways radia-
ting from the city center in all directions (Correa, 40) and to drain the lake by 

2.1 - History of Lake Texcoco
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means of the Huehuetoca canals and the Nochistongo Cut (De Urbanisten, 45). 
As if by the lake’s wrath, the new city was ravaged by a series of floods due to the 
rising levels of the lake and delayed construction works. The flood of 1629 inun-
dated the city for five years and left Tenochtitlan all but abandoned, resulting in 
accelerated reconstruction and an aggressive drainage program to mitigate future 
inundations (Correa, 48). Facing both an unruly lake and the still hostile native 
population, the Spanish confined themselves to the traza, a Renaissance recons-
truction delineated by existing canals and causeways at the city center, while the 
natives inhabited the margins of the city in their traditional calpullis ruled by the 
surviving Aztec nobility (Correa, 48).

It is at this point that we begin to see the severity of equity across the city, 
with the conquering elite at the center of the city and the marginalized pushed 
to the periphery. The continued construction of canals and gates to control irri-
gation further segregated creoles and mulattos from the indigenous (Correa 54), 
and the draining of the basin drastically reduced the footprint of surface water 
bodies (De Urbanisten 53). The Lake of Texcoco and the way of life it supported 
faded into memory. The Nezahualcoyotl Dam was destroyed, the chinampas were  
reduced to a small portion in Xochimilco to the south of the city, and older major 
canals such as the Canal de la Viga used for primary passage were decked with 
streets. What once was a symbiotic relationship, the city benefitting from the lake 
without causing direct harm while feeding the basin, had now become parasitical, 
completely sucking the life out of the lake to reach idealistic city standards. The 
rich foreigners lied at the city center and benefit from the urbanistic opportuni-
ties of clean water systems, while the natives were pushed out and lost all oppor-
tunities for sophisticated water infrastructure being built.

[7] 
Progression of Lake 
Texcoco's drainage and 
relation to the aquifer from 
1500 to present day

→

1500

1700

1800

1920

1950

1980

2019
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After centuries of battling with a volatile lake, Mexico City’s water source by 
means of the aquifer below the former lake today has been pushed to the brink 
of extinction. As the city’s best chance for safe drinkable water, extraction by 
drilling deeper continues to weaken the ancient clay lake beds, causing the city to 
crumble (Kimmelman, paragraph 4). While the drilling has been ongoing for many 
years, it is only made worse by climate change. This has two effects: heavier, more 
intense rains, which means more floods, but also more frequent and longer drou-
ghts. (27).

Despite this advancing threat, the city has no large-scale operation for recy-
cling wastewater or collecting rainwater. In times of flooding, the city is forced to 
expel over 200 billion usable gallons of water to the failing sewage system, inclu-
ding the “Grand Canal”, built to move sewage out of the city. As a result, Mexico 
City now imports as much as 40 percent of its water from remote sources — then 
squanders more than 40 percent of what runs through its 8,000 miles of pipes 
because of leaks and pilfering (24). The inequity of water distribution is felt most 
by the communities on the outskirts of the city center that lack proper water 

infrastructure.

While an average wealthy resident closer to the reservoirs consumes about 
100 gallons per day, a poorer resident can only manage 10 gallons per day, relying 
on pipa trucks for water delivery and paying ten times more than the wealthy resi-
dent (57-58). For the poorer communities, such as Tlapan to the southwest of the 
city, it would require a pipa truck to make 500 trips a day in order to meet the 
needs of the district (43).

Social ramifications of poor water access aside, a depleting aquifer trans-
forms and exaggerates the physical landscape. Due to its lake history, below the 
city and above the aquifer lies a mix of impervious clay and permeable volcanic 
soil. The mixture of the two results in subsidence, as water is unevenly absorbed 
into the ground creating a ripple effect in buildings across the city.

2.2 - Cost of an Expanded City

“More heat and drought mean more evaporation and yet more demand for water, adding 

pressure to tap distant reservoirs at staggering costs or further drain underground aqui-

fers and hasten the city’s collapse” (5).

“...the government acknowledges that nearly 20 percent of Mexico City residents — 

critics put the number even higher — still can’t count on getting water from their taps 

each day. For some residents, water comes only once a week, or once every several 

weeks, and that may mean just an hour of yellow muck dripping from the faucet. Those 

people have to hire trucks to deliver drinking water, at costs sometimes exponentially 

higher than wealthy residents pay in better-served neighborhoods (25).

[10] Rippling subsidence 
throughout the city 

[8] Water collection due to poor 
infrastructure and access

[9] Frequent flooding due to more 
intense rainfall
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[11] (left)
Angel of Independence showing 
subsidence from 1910 - 2016

[12] (right)
Mexico City sinks an average of 
9 inches per year, as exhibited in 
these stacked barrells
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[13] The people on the outskirts of the city 
must rely on 'pipa' trucks to deliver water. 
The truck deliveries may not bring water 
frequently enough and have been subject to 
corruption. The highest bidder will get the 
water. This results in the urban poor paying 
the most for water than the wealthy at the 
center of the city.
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[14] The Aqueduct of Segovia 
in Segovia, Spain becomes an 
organizer of the city as well as 
monument to celebrate the 
transport of water
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The nature of controlling water salination and water levels by means of the 
Nezahuacotyl Dam defined Mexico City’s physical landscape and identity for 
many years before its conquer by the Spanish. However, the act of capturing 
and redirecting water for the benefit of the city has been practiced for centuries 
in low-lying countries all over the world. Like the elaborate canal system in 
Amsterdam, or the ancient Roman aqueducts bringing fresh water into the city, 
water infrastructure is an integral part of the city. At times there is too much 
water, and the city must contend with flooding by redirecting and delaying flow 
as much as possible. At other times there is not enough water, and the city is left 
with empty shells of infrastructure. In these cases, we can understand the large-
scale importance of water, even when it is not present. 

Amsterdam’s intricate canal system has become part of the city DNA due 
to its flat, sea-level, flood-prone landscape. Instead of forcing the frequent 
flood waters back, these cities welcomed the water and used it to the city's 
advantage. The canals offer not only a legible grid and means of organizing the 
city, but defended the city from enemies, and transformed transportation into 
ritualistic procession. In its contemporary state, the canal system has allowed for 
commercial and residential redevelopment to bring life along the water. Some 
of that development includes living directly on the water in houseboats, forever 
protected from the fluctuating water levels.

Even the Roman aqueducts have framed Rome and other cities' capture and 
control of water. Its usages spanned a wide range, from irrigation for agriculture 
to channeling fresh water into the city for public baths and drinking fountains. 
These aqueducts coming into the city often terminated in main trading markets, 
offering water to all walks of life. Water was always seen as a public amenity 
and was treated as such. It became ritualistic for households to gather in the 
main square to retrieve water and bring back to the home, all while engaging in 
community. Mexico City’s origin city even had its own aqueduct, starting in what 
is now Chapultepec Park and bringing fresh water to the center of the city where 
the Zocalo now resides. While aqueducts have declined in use, their presence 
remains integral in telling the story of the city, even in the absence of water.

2.3 – Urban Water Control (The Infrastructure)

Canals

Aqueducts

[15, 16, 17] Amsterdam canals 
provide flood control and bring life 
along the waterfront

[18, 19] Roman aqueducts bringing 
water into city and terminating in 
gathering spaces
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[20, 21, 22, 23] 
Benthemplein Water Square 
acts as public space in dry 
periods and water collection 
in floods, celebrating water 
as art

[24, 25] 
Prithula Prosun's LIFT House 
project in Bangladesh uses local 
materials and labor to create two 
amphibious homes for the urban 
poor

The Mexica’s chinampa responded to the frequent flooding of the basin by being a 
structure that allowed for and even benefitted from the flooding, maintaining saturated 
and arable farmland. While “water control” typically refers to city-wide initiatives and large-
-scale infrastructure, “water responsive” might pertain to specific neighborhood or an indi-
vidual structure – like the chinampa. For example, a structure built in a flood plain will likely 
be raised on stilts to dodge the fluctuated water levels, or a home trying to collect water 
will shaped the roof to capture and direct water for the household’s use. These localized 
means of water protection and water collection give leverage to neighborhoods to fend for 
themselves. They take initiative in the architecture to provide a small-scale response to the 
water needs of the immediate community.

Because many places in the world are not in a constant state of rain or dryness, spaces 
and structures may be built to serve a dual purpose; to anticipate wet and dry conditions. 
Due to its low-lying nature, Rotterdam is one such city that has been designed to antici-
pate floods. Many of its public spaces act as water retention in periods of heavy rain and to 
as playgrounds in periods of dryness. De Urbanisten’s design for the Benthemplein Water 
Square combines water storage with the improvement of the quality of urban public space. 
In times of rain, the square holds water storage below, making the infrastructure visible 
and enjoyable. Since the square is dry most of the time, it is used as a recreational space, 
including a basketball court basin and skating basin. In periods prone to flooding, the basins 
fill with water to delay water from overwhelming the stormwater system. The water even 
becomes an art piece, using gravity to pressurize points and create water fountains and 
water saturated designs.

Structures may even be able to take on the dual nature of a floating home and a grou-
nded one. Amphibious buildings can deploy in times of flooding, while maintaining their 
relationship to the ground the remainder of the time. This type of building can also be 
incredibly expensive. For instance, the pilot project for amphibious Homes in Maasbom-
mel, Netherlands cost a colossal €300,000 (approximately $390,000 USD) for construction 
of 1290 square feet. However, Prituhula Prosun, an architecture graduate student at the 
University of Waterloo, proved that amphibious housing could even be for those of extre-
mely low income. Her “LIFT" House project focused on the poor communities of her home 
country, Bangladesh, that were deeply affected by frequent flooding of the plains in which 
these communities resided. Using local building methods, labor, and materials (including 
recycled plastic bottles), Prosun managed to build two amphibious homes for only $10,000 
Canadian. A shared core between the two homes acts as the mooring when the building 
needs to deploy and float in times of floods, and as a communal garden in its normal, dry 
state. The LIFT House is proof that an amphibious structure can be made sensitive to its 
context while providing for those in serious need.

2.4 – Water Response(The Architecture)

Dual Purpose

Amphibious Architecture
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[24] 

[25] 
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[26]
Water infrastructure catalouge 
Collages created by author

W A TER    S TREET     S

B IO  S W A LE  S

S TOR   A GE   T A N K S

A Q UEDUCT      S

W A TER    P L A Z A S

R A IN   G A RDEN    S

C A N A L S

TERR    A CING  
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3.1 – Catalouge of Water Strategies

Taking a cue from the Mexicas, a catalogue series of water strategies was created to address 
large scale and small scale interventions, similar to the roles of the Mexica dam and the chinampas. 
After analyzing world wide approaches to water management researched in the previous chapter, it 
became imperative to define the elemental aspects to these projects and separate from their imme-
diate context. By piecing apart the engineering and built aspects that made each project successful 
specific to their water management, the design project for this thesis can maintain a language that 
applies the strategies based on its physical and cultural context.

Below are some strategies for urban water control infrastructure that may be applicable for a 
site in the urban periphery of Mexico City:

·       Water streets: Designed to flood intelligently during emergency situations
·       Water plazas: Dual nature of urban squares becoming flood basins when needed
·       Bioswales: Integration of infiltration areas along existing roads
·       Rain gardens: Redirecting water from roads into rain collection gardens
·       Storage Tanks: Built underground to collect during rain and reserve for drought periods
·       Canals: Act of redirecting water; can also act as means of transportation
·       Aqueducts: Channeling water collected to areas of high need
·       Terracing: Delaying water course and adapting landscape

Strategies for Water Control: The Infrastructure
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F LO  A TING  

A M P HI  B IOU   S

P U B LIC    A RT

S LO  P ED   F OUND    A TION    S

S TILTED   

ROO   F  S H A P E

UNDER     W A TER 

B LUE   / GREEN      ROO   F S
[27]
Water and architecture catalouge
Collages created by author
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Below are some strategies for urban water responsive architecture that may be applicable for 
a site on the urban periphery of Mexico City:

·       Floating structures: Ability to permanently exist on water
·       Stilted structures: Dodging flash floods
·       Amphibious structures: Deploy in emergency situations
·       Roof shape: Potentials in rainwater catchment
·       Public Art: Collected water to exhibit the nature of water to be celebrated
·       Underwater: Dual life when there is water and when there is none
·       Sloped foundations: serve as dikes to protect important infrastructure and buildings
·       Blue/Green roofs: Catch water while providing cooling to prevent heat island effect

Strategies for Water Response: The Architecture
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[28]
Combining strategies of 
infrastructure and architecture 
to create context-specific water 
management strategies
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By defining the characteristics of water control and water response, various spatial conditions 
as well as programs result by fusing the two and provide an integrated strategy for managing water. 
How can the two work together to create context-specific, amphibious strategies for Mexcio City 
that are appropirate for urban poor conditions? As this thesis exploration continues, investigations 
and design proposals will be made to incorporate the management, as well as the celebration of 
water, to a city long tormented by this relationship. It is the hope that this project will work towards 
a healing process between water and city and live in harmony once more. 

3.2 – Design Beginnings: Fusing Control + Response

[29] [30]
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[31] (Previous page) 
The permeable soil at the perime-
ter for the ancient lake, called The 
Blue Ring in this thesis, intersec-
ting with areas without water 
access in Mexico City

The volcanic soil in Mexico City, described above as porous and stable, 
is found mainly along the perimeter of where Lake Texcoco once resided, and 
absorbs water to deliver it to the aquifer. It is at this location along the city that 
stands the best chance to replenish the aquifer and prevent the calamities of a 
sinking city. The issues emerge when this land becomes developed, becoming 
further impervious with its concrete roads and building foundations.

The pervious zone that encircles the city, designated in this proposal as The 
Blue Ring, becomes a design opportunity to address issues in water access and 
inequity. By identifying these areas of the city that overlap with the infiltration/
transition zone, design has the potential to relieve dependence on the aquifer 
extraction by giving communities leverage to collect and treat their own drinking 
water, protect homes from floods, and provide opportunities for infiltration to 
recharge the aquifer.

It is predicted that by 2080, Mexico City’s average temperature will rise seve-
ral degrees and annual rainfall will decrease by 20 percent (60). If this is true, it is 
paramount that the city make moves to both use land along this transition zone in 
a much more mindful manner to allow water to infiltrate back into the aquifer, and 
provide adequate means of collecting water in preparation for droughts.

3.3 - The Blue Ring: Ghost of Texcoco

[Volcanic soil is] stable and porous. Picture a bucket filled with marbles. You can pour 

water into the bucket, and the marbles will hardly move. Stick a straw into the bucket to 

extract the water, and the marbles still won’t move. For centuries, before the population 

exploded, volcanic soil guaranteed that the city had water underground.

Mexico City’s water crisis today comes partly from the fact that so much of this porous 

land — including large stretches of what Mexico City has supposedly set aside for agri-

culture and preservation, called “conservation land” — has been developed. So it is 

buried beneath concrete and asphalt, stopping rain from filtering down to the aqui-

fers, causing floods and creating “heat islands” that raise temperatures further and only 

increase the demand for water (De Urbanisten 30-32).
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[32]
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 [33] RAINY / MOUNTAINOUS
Delay + Store

[36] RAINY / RURAL
Clean + Regenerate

[34] RAINY / URBAN
Delay + Retain

[37] DRY / MOUNTAINOUS
Store + Clean

[35] DRY / URBAN
Store + Reuse

[38] DRY / RURAL
Retain + Regenerate

First diagram looks at Mexico City and its relationship to the ancient lake. 
The “Blue Ring” at the perimeter of this now extinct lake is the most permea-
ble area of the city, bringing water down to replenish the aquifer, where 70% 
of the city’s potable water comes from. The diagram to the left looks at 6 diffe-
rent parts of the city, acknowledging combinations between wet and dry areas, 
mountainous and flat areas, and urban and rural areas. For each of these studies, 
the schemes use a language of delay, store, retain, reuse, clean, and regenerate 
based on this contextual needs. For example, a rainy urban area might benefit 
from a stacked means of collecting, conveying, and infiltrating due to tight area 
constraints, while a rural dry area could utilize a larger surface area to collect any 
water that does fall, while relying on transferring water collected in a rainy area of 
the city. Ultimately, this study takes into account how no one solution is wise for 
any part of the city based on its geological conditions, and provides a language of 
collection, conveyance, and infiltration needed at all points along the Blue Ring. 

3.4 - Developing a Water Language
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Through a series of mapping and continued layering, the site was determined based 
on the following:

Based on this criteria, the one of the most appropriate areas to pursue in this thesis 
will be just north of the city in the Ecatepec de Morelos, located at the base of the Sierra 
de Guadelupe.  This area overlaps with the Blue Ring, and has an infiltration efficiency rate 
of 30%, second to the highest infiltration efficiency area of the Conservation land along 
the Sierra del Chichinautzin to the south, with 35% efficiency. However, the southern areas 
should remain largely undeveloped due to their conservation land designation.  Ecatepec 
de Morelos also suffers from floods in the rainy season with about 15 flash flood events a 
year, and 30-40 heat waves with high levels of evapotranspiration in the dry season. This 
area of the city is largely self-built, with very poor infrastructure to water access, where 
most of the development is located up the mountain slopes.

3.5 – Methods for Site Selection

1.	 Site’s location along The Blue Ring and overlaps with informal settlements      

2.	 The land’s efficiency for infiltration

3.	 An area that suffers from both floods in the rainy season...

4.	 And drought in the dry season

[39]
Created by author
[40, 41, 42]
reated by De Urbanisten
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Área de recarga del acuífero
Aquifer recharge area

El área más adecuada para la recarga del acuífero se encuentra 
a lo largo de la Sierra del Chichinautzin –las montañas que 
conforman el límite sur de la Cuenca– donde se encuentra 
el Área de Conservación Ecológica. La extensión de tierra 
no urbanizada, los bajos índices de evapotranspiración y la 
composición geológica del suelo por rocas volcánicas, hacen 
de ésta un área adecuada y potencialmente muy interesante 
para la recarga de agua en el acuífero de la Ciudad de México. 
Las rocas basálticas en sí mismas no son permeables, pero 
tienen un �ran n�mero de cavidades y orificios �ue sirven 
como canales a través de los cuales puede fluir el agua.

Por el contrario, las planicies urbanizadas tienen un nivel 
de infiltraci�n muy limitado debido a la �ran extensi�n de 
superficies pavimentadas y a la impermeabilidad de las capas 
arcillosas sedimentadas del lecho del lago sobre las que la 
Ciudad está construida.

The most adequate area for the recharge of the aquifer is 
found along the Chichinautzin Range (in Spanish Sierra 
del Chichinautzin) –the mountains that conform the 
southern edge of the Basin– where the Area of Ecological 
Conservation (in Spanish Área de Conservación Ecológica) is 
found. The extension of undeveloped land, the low rates of 
evapotranspiration, and the soil’s geologic composition of 
volcanic rocks, makes this a suitable and potentially very 
interesting area to recharge water into the aquifer of Mexico 
City. The basaltic rocks in themselves are not permeable, but 
they have a large number of cavities and holes that serve as 
channels through which the water can run.

On the contrary, the urbanized plains have a very limited 
level of infiltration due to extensive paved surfaces and the 
impermeability of the sedimented clayish layers of the lake 
bed in which the City is built.

75%
Evaporación
Evaporation14%

�nfiltraci�n
Infiltration

Fuente / Source:  UAM, 2009 / GDF, 2012.

Porcentaje del agua de lluvia que se infiltra al acuífero anualmente
Percentage of rainfall that infiltrates into the aquifer annually

11%
Escurrimientos 

Run off

Mapa elaborado por / Map developed by: De Urbanisten.

Porcentaje de potencial de recarga del acuífero: rangos de infiltración en el Suelo de Conservación
Percentage of potential recharge effectiveness: infiltration rates in the Conservation Soil

 %

–

Tierra agricola / Agricultural land

Bosque / Forest land

Tierra urbano-rural / Rural-urban land

Tipo de suelo / Land use:

Bajo / Low: 0.08mm/d

Alto / High: 35 mm/d

Rangos de infiltración / Infiltration rates:

+

Suelo de Conservación / Conservation Area

Bajo / Low

Alto / High

 %

Porcentaje de lluvía que puede infiltrarse potencialmente 
Percentage of rainfall that can potentially infiltrate

Sierra Nevada
ALTO: 35 %

Sierra de las Cruces
ALTO: 18 %

Sierra de Guadalupe
ALTO: 30 %

Sierra del Chichinautzin
ALTO: 35 %

Lecho del lago extinto
BAJO: 3 %
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Inundaciones
Flash floods

�a condici�n topogr�fica de la �uenca dicta la distribuci�n 
de la precipitación en la Ciudad de México. Las áreas al 
oeste y suroeste, en las faldas de la Sierra de las Cruces, 
reciben una mayor cantidad de lluvia y un mayor número de 
eventos de lluvia extremosos, debido a la escorrentía natural 
ilustrada en las páginas anteriores. Adicionalmente, el riesgo 
representado por una mayor probabilidad de lluvia se ve 
refor�ado por las condiciones espec�ficas del terreno, pues es 
en esta área que se localizan los sedimentos volcánicos más 
inestables (Lahar) y las laderas más agrestes y urbanizadas 
de la Ciudad. El resulto es una escorrentía muy veloz que no 
puede ser absorbida por el sistema de drenaje subterráneo 
y por lo tanto inunda esta área, causando grandes daños, 
afectaciones y pérdidas económicas. 

The topographic condition of the Basin dictates the 
distribution of precipitation in Mexico City.  The western and 
southwestern areas, at the foot of the Las Cruces Range (in 
Spanish Sierra de las Cruces), receive a higher amount of rain 
and a greater number of extreme rainfall events, because of 
the natural runoff illustrated on previous pages. In addition, 
the risk posed by the high probability of rain  is reinforced by 
the specific conditions of the terrain, because along this area 
are located the most unstable volcanic sediments (Lahar) and Lahar) and Lahar
the most rugged and urbanized slopes in the City. The result is 
a very fast runoff that cannot be digested by the underground 
sewage system and therefore floods this area, causing great 
damage, disruption and economic losses.
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Probabilidad de indundaciones repentinas por Siglo
Probability of flood events per Century

Áreas con alta frecuencia de inundaciones causadas por lluvia (más de 20mm/hora).
Areas with frequent flash floods caused by rain (over 20mm/hour ).

Mapa elaborado por / Map developed by: De Urbanisten.

Frecuencia de inundaciones por año 
Flash floods frequency per year
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La evapotranspiración es la pérdida de humedad de una 
superficie donde e� agua regresa a �a at��s�era� �epende 
de la cantidad de evaporación causada por las condiciones 
climáticas locales, el tipo de suelo y subsuelo y si el agua 
puede ser absorbida por la vegetación circundante, según 
sus �etabo�is�os espec�ficos� �n �a �iudad de ���ico, 
este fenómeno atmosférico representa el principal destino 
para el agua de lluvia que cae en la Cuenca. El Oriente en 
particular –Delegaciones como Iztapalapa o Tláhuac– 
es el área más afectada por este proceso. Ahí, los altos 
índices de evapotranspiración están íntimamente ligados 
a las frecuentes ondas de calor, la condición impermeable 
del suelo y a la falta de infraestructura verde. Una de las 
consecuencias negativas de este fenómeno es también el 
efecto que tiene en el suelo, pues incrementa su salinidad; 
esta condición limita las posibilidades de implementar 
vegetación y consecuentemente incrementa severamente el 
efecto de isla de calor en esta región de la Ciudad.

Evapotranspiration is the loss of moisture of a surface where 
the water returns to the atmosphere. It depends on the amount 
of evaporation caused by the local climate conditions, the soil 
and subsoil type, and whether the water can be absorbed 
by the surrounding vegetation, depending on their specific 
metabolisms.  In Mexico City, this atmospheric phenomenon 
represents the main destination for the rainwater that falls in 
the Basin. The East in particular –Boroughs like Iztapalapa 
and Tláhuac– is the area most severely affected by this 
process. There, the high evapotranspiration rates are closely 
linked to the frequent heat waves, to the impermeable soil 
condition and to a shortage of green infrastructure. One of the 
negative consequences of this phenomenon is also the effect 
that it has on the soil, increasing its salinity. This condition 
limits the possibilities for the implementation of vegetation 
and consequently severely increases the heat island effect in 
this region of the City.

Áreas de evapotranspiración y ondas de calor
Evaporation areas and heat waves
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Fuente / Source: Baker, 2012.
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Durante la epóca de estiaje, la evaporación es el fenómeno más influyente 
en la Cuenca de la Ciudad de México,causando grandes pérdidas de agua en superficie.

During the dry season, evaporation is the most influential phenomenon in 
the Mexico City Basin, causing great losses of surface water. 

Mapa elaborado por / Map developed by: De Urbanisten.
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Grand Canal

La Presa, Ecatepec de Morelos

La Presa

Grand Canal

La Presa, a neighborhood of Ecatepec de Morelos, is a self-built settlement 
that extends into the hills of the Sierra de Guadelupe. The hillside faces east, 
toward the main highway exiting the city running north. It also slopes toward the 
Grand Canal, Mexico City's largest open air sewage drainage out of the city. As 
Ecatepec de Morelos floods from the mountain run off of the Sierra de Guade-
lupe, the Grand Canal overflows with stormwater and sludge.

Ecatepec de Morelos is a city of 1.6 million people, and the area of La Presa is 
also known to be one of the most dangerous and violent parts of Greater Mexico 
City, with over 200,000 violence related deaths in the last decade. It is the hope 
that this thesis exploration provides a place of healing, not only to the basin’s 
hydrological health, but to the neighborhood’s sense of peace. This established a 
site and a program for a Water Culture & Education Center, to provide awareness 
and education for water centric development. 

3.6 - La Presa, Ecatepec de Morelos
[44]

[45]

[46]
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With the mountain site located, procession of water was abstractly diagrammed as it 
cascades down the mountain-side. As a result, a conceptual narrative for this project was 
developed from the importance of procession, the sense of the next stage, and ritual.

3.7 – Ritual + Procession

[47]
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The project identifies 6 locations, referred to as water havens, across 
a site that engages a large piece of undeveloped land and the dense urban 
neighborhood. Each of these water havens demonstrates a dialouge 
between water control and response, linked with a pilgrimage path to 
highlight the importance of connection and ritualistic procession. 

The pilgrimage path extends from the main street of Ave. Franciso 
Villa to another main road, Ave. Pino to connect the neighborhood’s two 
educational centers (high schools). The pilgrimage then extends into the 
urban fabric of the neighborhood to the west and up the steep slope to 
its highest point. The path itself is a datum for delaying and regenerating 
water coming down the hill through terracing, and adapts to the lands-
cape of the green park and the urban street. 

4.1 - A Water Pilgrimage



The Lookout

SIX WATER HAVENS

The Chapel The Bodega

The Chapel

The Bodega The Mercado

The Lookout

[56] Site section collage through the six water havens + contribution to aquifer recharge
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The Zocalo The Pavilion
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The pilgrimage begins with a water education pavilion, intended as a transition 
between the neighborhood to the east and the park. Here, one enters under the pavilion 
that serves as a gallery space and a perch for looking upwards to the path and the next 
haven. The pavilion demonstrates retaining water using street walls that act as retaining 
walls, in addition to regeneration with constructed wetlands on a green site on either side 
of the path. This demonstration of retaining and regenerating water aims to plant the seed 
of treating areas in the neighborhood using similar tactics with existing retaining walls and 
street edges.

4.2 – The Pavilion : Retain + Regenerate

[57]

[58]  Neighborhood application
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[61]  Pavilion looking towards zocalo
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The next haven is the zocalo, located at the heart of the park. This haven demons-
trates delaying and storing water by providing a water park designed to flood and store 
water beneath the stage in the rainy season, and act as a theater during the dry season. 
This demonstration may then be applied to other green areas and parks of the existing 
neighborhood.

4.3 – The Zocalo: Delay + Store

[62]

[63]  Neighborhood application
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[66]  Zocalo looking towards Mercado
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The third haven takes the form of a mercado, and is located at the western edge to 
the park, leading up to the school and the western urban neighborhood. The mercado also 
demonstrates retaining and storing water in an urban condition, where umbrella structu-
res act as a shelter for the market stalls while also collecting water during the rainy season 
to be saved for reuse in the dry season. This demonstration may take root in other urban 
developments in the neighborhood. 

4.4 – The Mercado: Retain + Store

[67]

[68]  Neighborhood application
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[71]  Mercado looking uphill toward neighborhood public high school
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The fourth haven is a bodega that serves as the hinge point of the pilgrimage path, 
and demonstrates delay and regeneration in an urban condition. A sloped roof collects 
water from adjacent buildings and redirects water to rain gardens on either side of the 
bodega. The bodega demonstrates how even temporary structures can still play a role in 
healing the water cycle, and may inspire similar local street vendors to do the same.

4.5– The Bodega: Delay + Regenerate

[72]

[73]  Neighborhood application
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[76]  Bodega looking towards chapel
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The fifth haven involves a hike up the urban street and into the rural hills to a chapel. 
A place of solitude and meditation, the chapel demonstrates the cleaning of water for 
distribution, and reuse with a reflecting pool that cascades over the mountain’s edge. The 
water collected is then filtered and distributed as water fountains for the homes down the 
hill. The chapel also highlights the beauty of water, reflecting from the pool into the space 
from below to celebrate the sacred resource. Through this demonstration, water may be 
used as public art as well as filtered and distributed around the neighborhood to continue 
being celebrated.

4.6 – The Chapel: Clean + Reuse

[77]

[78]  Neighborhood application
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[81]  Chapel looking towards lookout
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The final haven is located at the very top of the hill, a lookout point that demonstra-
tes water reuse and storage. In the rainy season, water is collected at the roof with light 
wells to experience water from below. The water is then cleaned using a filtration system 
and pumped into baths sheltered by the cantilevered volume. In the dry season, these 
baths can act as covered storage tanks and viewing platforms. The lookout is a viewpoint 
to the pilgrimage path and the previous water havens in their connection to La Presa and 
the rest of the city. This demonstration of reuse and storage may be adopted by homes in 
the neighborhood, even in tight urban conditions. 

4.7 – The Lookout: Reuse + Store

[82]

[83]  Neighborhood application
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[86]  Lookout looking towards pilgrimage path and the city
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In the face of Mexico City's broken water cycle, action must be taken immediately. 
Climate change is an issue, not of the future, but of the present. It may be perceived 
that only large and expensive infrastructural projects will make any difference in a city of 
25 million people. The issue appears too grand and overwhelming, causing a paralysis in 
understanding how to face healing the basin. 

Once determining at its largest scale that basin healing would be most beneficial at the 
surrounding mountains, grassroots methods in effected communities can emerge. Water 
infrastructure as public space and neighborhood vernacular can provide water manage-
ment at its smallest scale. Underserved communities have had the most to lose in the city's 
existing and inefficient water management, and have the most to gain using small systems. 
This thesis project demonstrates a series of tangible closed-loop systems, all connected 
with a processional path highlighting the physical journey between the water havens. The 
water pilgrimage instills the need for water ritual; to celebrate water as a sacred healer. 

It is the hope with this thesis that the seeds of delaying, storing, retaining, reusing, 
cleaning, and regenerating will take root in the community's housing roof shapes and rain 
gardens, in the terracing at existing self-built community stairs, and at parks and church 
pavilions. In doing so, a neighborhood, even a self-built development, can provide healing 
for the basin and for the immediate community.

Poor water management and climate change is not an issue that is isolated to Mexico 
City. It is a global emergency that will determine the survival of cities around the world. 
While it may appear overwhelming to take on such a colossal task, it cannot paralyze indi-
viduals from actively working to mitigate the detrimental effects for generations to come. 
Above all, it is the power of millions of people making small, domestic level adjustments, 
not a few large,  expensive projects that will create the cultural movement needed to make 
a true difference. It's a vast, dehydrated and unbalanced landscape to heal, but let's start 
in our own neighborhood.    

4.8 – Conclusion
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5.2 – Figures List (All Images by the Author Unless Otherwise Noted)

Figure 1:		  Diagram showing lack of water in Mexico City (source: De Urbanisten)
Figure 2: 		  Diagram showing excess of water in Mexico City (source: De Urbanisten)
Figure 3: 		  Diagram to heal broken water cycle in Mexico City (source: De Urbanisten + author)
Figure 4:		  Lake Texcoco in Mexica times (source: https://en.wikipedia.org/wiki/Aztecs)
Figure 5:		  Dike of Nezahualcoyotl (source: Mexico Desconocido: http://www.memexicodesconocido.com.mx/texcoco-capital-cultural-
-del-mundo-mexica.html)
Figure 6: 		  Mexica chinampas (source: https://www.ancient-origins.net/ancient-places-americas/chinampas-floating-gardens-mexi-
co-001537)
Figure 7:		  Progression of Lake Texcoco's drainage and relation to the aquifer from 1500 to present day
Figure 8:		  Water collection due to poor infrastructure and access (source: Josh Haner, New York Times, 2017)
Figure 9: 		  Frequent flooding due to more intense rainfall (source: De Urbanisten)
Figure 10:		 Rippling subsidence throughout the city (source: Josh Haner, New York Times, 2017)
Figure 11:		 Angel of Independence showing subsidence from 1910 - 2016 (source: De Urbanisten)
Figure 12:		 Mexico City sinks an average of 9 inches per year, as exhibited in these stacked barrells (source: designboom, 2017)
Figure 13:		 Pipa trucks (source: Luc Forsyth, 2016)
Figure 14:		 Aqueduct of Segovia (source: https://www.ancient-origins.net/ancient-places-europe/segovia-aqueduct-0012747)
Figure 15:		 Amsterdam canals aerial (source: aerostockphoto.com)
Figure 16: 	 Amsterdam waterfront (photograph by author)
Figure 17:		 Swimmers in the Amsterdam canals (iamamsterdam.com)
Figure 18:		 Roman aqueduct map (source: Los Angeles Times, 2013)
Figure 19:		 Roman aqueduct diagram (source: Los Angeles Times, 2013)
Figure 20:		 Benthemplein Water Square aerial (source: http://www.urbanisten.nl/wp/?portfolio=waterplein-benthemplein)
Figure 21:		 Benthemplein Water Square dry period (source: http://www.urbanisten.nl/wp/?portfolio=waterplein-benthemplein)
Figure 22: 	 Benthemplein Water Square cloudburst (source: http://www.urbanisten.nl/wp/?portfolio=waterplein-benthemplein)
Figure 23:		 Benthemplein Water Square water pressure generated art (source: http://www.urbanisten.nl/wp/?portfolio=waterplein-ben-
themplein)
Figure 24:		 Prithula Prosun's LIFT House project in Bangladesh (source: www.lifthouse.org)
Figure 25:		 LIFT House sectional diagram (source: www.lifthouse.org)
Figure 26:		 Water infrastructure catalouge collages
Figure 27:		 Water and architecture catalouge
Figure 28:		 Combining terracing and roof water collectors
Figure 29:		 Combining canals and amphibious architecture
Figure 30:		 Combining water plazas and underwater structure
Figure 31:		 Map of Blue Ring overlapping with informal settlements in Mexico City
Figure 32:		 Map of Mexico City highlighting the surrounding mountains, overlayed Lake Texcoco, and Grand Canal
Figure 33:		 Rainy/mountainous strategy
Figure 34:		 Rainy/urban strategy
Figure 35:		 Dry/urban strategy
Figure 36: 	 Rainy/rural strategy
Figure 37:		 Dry/mountainous strategy
Figure 38: 	 Dry/rural strategy
Figure 39:		 Map of Blue Ring overlapping with informal settlements in Mexico City locating northern site
Figure 40:		 Map of Infiltration Efficiency locating northern site (source: De Urbanisten)
Figure 41:		 Map of Flash Flooding locating northern site (source: De Urbanisten)
Figure 42:		 Map of Evapotranspiration locating northern site (source: De Urbanisten)
Figure 43:		 Map of Mexico City highlighting the overlayed Lake Texcoco, and Grand Canal, and Ecatepec de Morelos
Figure 44:		 Grand Canal open sewage system (source: San Miguel Times, 2017)
Figure 45:		 La Presa neighborhood of Ecatepec de Morelos (source: The Guardian, 2017)
Figure 46:		 La Presa in relation to the Grand Canal 
Figure 47:		 Concept paintings of procession up the mountains
Figure 48:		 Concept collage of incorporating self-built community stairs into water management strategies
Figure 49:		 Map of La Presa hihglighting 6 water havens and pilgrimage path
Figure 50:		 Lookout icon
Figure 51:		 Chapel icon
Figure 52:		 Bodega icon
Figure 53:		 Mercado icon
Figure 54:		 Zocalo icon
Figure 55:		 Pavilion icon
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Figure 56:		 Site section collage through the six water havens + contributions to aquifer recharge
Figure 57:		 Initial sketches for the pavilion
Figure 58:		 Neighborhood application of lessons learned from the pavilion
Figure 59:		 Pavilion site plan
Figure 60:		 Pavilion section
Figure 61:		 Pavilion looking towards zocalo
Figure 62:		 Initial sketches for the zocalo
Figure 63:		 Neighborhood application of lessons learned from the zocalo
Figure 64:		 Zocalo site plan
Figure 65:		 Zocalo section
Figure 66:		 Zocalo looking towards mercado
Figure 67:		 Initial sketches for the mercado
Figure 68:		 Neighborhood application of lessons learned from the mercado
Figure 69:		 Mercado site plan
Figure 70:		 Mercado section
Figure 71:		 Mercado looking uphill towards neighborhood public high school
Figure 72:		 Initial sketches for the bodega
Figure 73:		 Neighborhood application of lessons learned from the bodega
Figure 74:		 Bodega site plan
Figure 75:		 Bodega section
Figure 76:		 Bodega looking towards chapel
Figure 77:		 Initial sketches for the chapel
Figure 78:		 Neighborhood application of lessons learned from the chapel
Figure 79:		 Chapel site plan
Figure 80:		 Chapel section
Figure 81:		 Chapel looking towards lookout
Figure 82:		 Initial sketches for the lookout
Figure 83:		 Neighborhood application of lessons learned from the lookout
Figure 84:		 Lookout site plan
Figure 85:		 Lookout section
Figure 86:		 Lookout looking towards pilgrimage path and the city
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