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VALLE DE BRAVO
Elevation:    1.76 km
Water transf.:   394hm3

PRESA COLORINES
Elevation:    1.62km
Water transf.:   98hm3

PRESA VILLA VICTORIA
Elevation:    2.54km
Water transf.:   185hm3

PRESA CHILESDO
Elevation:    2.39km
Water transf.:   289hm3

PRESA EL BOSQUE
Elevation:    1.68km
Water transf.:   202hm3

IXTAPAN EL ORO
Elevation:    1.98km
Water transf.:   102hm3

PRESA TUXPAN
Elevation:    2.16km
Water transf.:   303hm3

CUTZAMALA BASIN LERMA BASIN TEXCOCO/ZUMPANGO SUBBASIN

TEMASCALTEPEC BASIN

PRESA EL SALITRE
Elevation:    2.55km
Water transf.:   121hm3 CIENEGAS DE LERMA

Elevation:    2.57km
Water transf.:   68hm3           

TOTAL OF 897hm3           
INTO MEXICO CITY 
METROPOLITAN AREA

FUTURE EXPANSION 
TOWARD TEMASCALTEPEC BASIN





Future plans to expand the 
existing infrastructure 
Increased water transfer &
distribution line







Inter-basin water transfer. 
Ethical implication of current 
water supply system



Inter-basin water transfer. 
Ethical implication of current 
water supply system



Can water sensitive urbanization in Mexico City’s periphery 
help enhance the basin’s own potable water sources 

in order to gradually decrease 
the need for inter-basin water transfer?



Texcoco / Zumpango sub-basin

Magdalena / Eslava river sub-basin

Totolapan / Padierna micro-basin

1.1

1.2

1.3

1.1 How can the basin become 
 hydrologically autonomous?

1.2 How can the mountainous 
region and transition zones help 
balance the aquifer recharge rate?

1.3 How can water sensitive 
urbanization enhance existing 
potable water sources?



Macro scale: Lerm
a - Panuco central valleys

Micro scale: M
agdalena river basin

M
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Hdrologic infrastructure
Intermitent streams
Perenneal rivers

Texcoco / Zumpango basin
Remaining potential sources 
of potable water



High infiltration capacity

Low infiltration capacity

Lake bed Occupation on conservation soil

Occupation on conservation soilHigh transmisivity Occupation

Medium infiltration capacity

Texcoco / Zumpango basin
Groundwater structure & infiltra-
tion capacity
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Basin structure
Potential potable water sources 
ranked based on soil conditions 
and surface pollution
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Magdalena/Eslava river Subbasin

Basin structure
Sub-basin division, critical areas
& morphological zoning



Magdalena-Eslava Sub Basin



Magdalena C. Upstream

Magd./Tlal. Midstream Magd./Tlal. Downstream

Tlalpan Upstream

Magdalena-Eslava Sub Basin
Stream condition
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Soil condition

Built density

Income level

Sub-basin structure
Upstream condition



Sub-basin structure
Midstream condition

Soil condition

Built density

Income level
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Sub-basin structure
Downstream condition

Soil condition

Built density

Income level
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Totolapan/Pad. Micro-basn
Midstream hydrological structure
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Catchment line
[Blue corridor-006]

Catchment line
[Blue corridor-009]

Infiltration park Large scale storange 
and infiltration point

Anillo Periferico 
(Ring road)

MAIN AQUIFER

DETERIORATED SOIL LAYER
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Sub-basin structure
Spatial strategy





Micro-basin structure
Proposed hydrological 
network



Micro-basin structure
Magdalena/Eslava River



Micro-basin structure
Geomorphological delimitation



Micro-basin structure
Amplification strategy



Micro-basin structure
Green corridors & catchment 
lines



Second order blue corridor

First order blue corridor

Micro-basin structure
Blue corridors



Neighborhood Hydrological Unit boundary

Micro-basin structure
Proposed ‘Neighborhood 
Hydrological Units’



Storage

Infiltration

Soil remediation

Micro-basin structure
Infiltration, storage & soil 
remediation



Upstream occupation

Midstream occupation

First order blue corridor

Downstream occupation

Micro-basin structure
Proposed zoning





Neighborhood Hydrologcial 
Unit Structure



Neighborhood Hydrologcial 
Unit Structure
NHU typologies

Midstream - Heroes de Padierna neighborhood type Midstream - San Nicolas Totolapan neighborhood type Downstream - Magdalena neighborhood typeUpstream - Lomas de Cuilotepec neighborhood type
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NHU structure
Phasing development



Block Structure
Main design operation



Block tranformation
Collective water management



Block tranformation
Collective water management



Domestic

Communal

Domestic struture
Rainwater storage & 
treatment kit





Block tranformation
Collective water management



Block tranformation
Collective water management



Block tranformation
Collective water management



Block tranformation
Collective water management



Second order corridor
Open space reorganization



Second order corridor
Open space reorganization



Second order corridor
Open space reorganization



First order corridor
Open space reorganization



First order corridor
Open space reorganization



First order corridor
Open space reorganization



First order corridor
Open space reorganization



First order corridor
Open space reorganization



Amplification corridor
Housing relocation & 
redensification



Implementation mechanisms
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High investiment capacity
[Access to funding from 3rd, 2nd & 1st parties]

+
High stress over water supply
[Increased urban population and fast depletion of source]

High investiment capacity
[Access to funding from 3rd, 2nd & 1st parties]

+
Low stress over water supply
[Decreased urban population and slow depletion of source]

Low investiment capacity
[Access to funding from 3rd, 2nd & 1st parties]

+
Low stress over water supply
[Decreased urban population and faster depletion of source]

Low investiment capacity
[Access to funding from 3rd, 2nd & 1st parties]

+
High stress over water supply
[Increased urban population and faster depletion of source]
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Demand of water

Adaptation pathways
Scenario planning for 
neighborhood collaboration
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Agrarian development 
Empty plot
1st order Blue/Green corridor
2nd order Blue/Green corridor
Grow patch
Greenhouse
Grow roof
Public garden
Infiltration park
Corridor treatment
Fish tank
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Housing redensification
Empy plot 
Plinth renewal
Relocation of low intensity plot
Redensification (Facade shift)
Redensification (Inner courtyard)
Row operation
Block operation
Gated c. operation
Vecindario operation
Housing cooperative
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Public space & services
Empty plot
Surface renaturalization 
Soil remediation
Water management sports field
Formal food market
Catchment plaza
Common ownership corridor
Private corridor (Vecindario)
Bus stop
Bench
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Water management 
Empty plot
Rainwater harvesting roof
1st order Blue/Green corridor
2nd order Blue/Green corridor
Storage tank
Treatment tank
Irrigation storage
Corridor treatment
Drinking fountain
Infiltration park
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Water management 
Empty plot
Rainwater harvesting roof
1st order Blue/Green corridor
2nd order Blue/Green corridor
Storage tank
Treatment tank
Irrigation storage
Corridor treatment
Drinking fountain
Infiltration park
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Low investiment capacity
[Access to funding from 3rd, 2nd & 1st parties]

+
Low stress over water supply
[Decreased urban population and faster depletion of source]

Low investiment capacity
[Access to funding from 3rd, 2nd & 1st parties]

+
High stress over water supply
[Increased urban population and faster depletion of source]
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Demand for water

High investiment capacity
[Access to funding from 3rd, 2nd & 1st parties]

+
High stress over water supply
[Increased urban population and fast depletion of source]

High investiment capacity
[Access to funding from 3rd, 2nd & 1st parties]

+
Low stress over water supply
[Decreased urban population and slow depletion of source]

Year 1: Pioneering Year 2: NHU Backbone Year 3: Adaptation Year 4: Consolidation

ADAPTATION PATHWAY PER SCENARIO

Year 1: Pioneering Year 2: NHU Backbone Year 3: Adaptation Year 4: Consolidation

Year 1: Pioneering Year 2: NHU Backbone Year 3: Adaptation Year 4: Consolidation Year 1: Pioneering Year 2: NHU Backbone Year 3: Adaptation Year 4: Consolidation
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Micro scale operations

SC
-0

1 Water treatment Agrarian development Housing Public space

Action:
development of 

project at local scale
[Housing 

redensification]

Main branch: Micro basin 01 [Totolapan/Padierna]

ESLAVA RIVER

Actors:
individuals with the potential 
to tranform their plot

Community feedback loop

The new consolidated public space makes room
for collaborative management of water 
at block level

Housing and water management subsidies and 
funding mechanisms come into play and 
encourage new residents to follow new NHU plan

Structural components of the Blue/Green
infrastructure become consolidated and begin to 
impact recharge rate per NHU 

Access to local fresh-water supply over 4 year period

Feature (theme)

Initial housing redevelopment schemes 
prompt public facilities and services to grow 
around a specific corridor
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Water treatment 
strategy

Health and Food  
production strategy

Housing regen.  
strategy

Public space and 
services strategy

Constraints

-Poor solid waste 
management

Constraints

-Short rainy seasons

Constraints

-Competition for housing 
market is highly monopolized

Constraints

-Low maintainance budget

Constraints

-Highly densified

Constraints

-Increasing housing market

Constraints

-Lack of community organi-
zation

Constraints

-High demand of services

Constraints

-Degraded soil quality

Constraints

-Increasing population de to 
immigration from rural areas

Constraints

-Strict zoning laws

Constraints

-Large scale monopolies

WATER TREATMENT INFRASTRUCTURE LOCAL FOOD PRODUCTION HOUSING REDENSIFICATION PUBLIC SPACE REGENERATION

WATER RETENTION RENATURALIZE URBAN PERIPHERY COOPERATIVE HOUSING SCHEME DECENTRALIZATION OF PUBLIC SERVICES

GROUNDWATER RECHARGE DECREASE URBAN SPRAWL REDISTRIBUTION OF URBAN DENSITY CREATION OF STRONG LOCAL ECONOMY

M
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M
AC

RO

Enablers

-High rainfall

Enablers

-Highly productive landscape

Enablers

-Financial incentives from 
SEDUVI

Enablers

-High demand

Enablers

-Good soil mechanics

Enablers

-Strong existing green 
network

Enablers

-Well knit community

Enablers

-Abundant informal services

Enablers

-Highly infiltratable soil

Enablers

-Good preservation of forests 
and natural areas

Enablers

-Pressure from federal fund-
ing programs

Enablers

-Distance is favorable



Housing strategy
Neighbor cooperation to ensure 
correct urban water treatment 

Water treatment infrastructure Water treatment infrastructure

Water retention Water retention

Groundwater recharge Groundwater recharge

-$

-$

-$

+$

+$

+$



Agrarian development strategy
How to generate an autonomous source 
of irrigation water for food production

Decrease urban sprawl

Renaturalize urban periphery

Local food production

Decrease urban sprawl

Renaturalize urban periphery

Local food production

-$

-$

-$

+$

+$

+$



Housing redensification strategy
Neighbour cooperation to ensure correct 
urban water treatment 

Redistribution of urban density

Cooperative housing scheme

Housing redensification

Redistribution of urban density

Cooperative housing scheme

Housing redensification

-$

-$

-$

+$

+$

+$



Public space and services strategy
Neighbor cooperation to ensure correct 
urban water treatment

Creation of strong local economy

Decentralization of public services

Public space regeneration

Creation of strong local economy

Decentralization of public services

Public space regeneration

-$

-$

-$

+$

+$

+$



Conclusions



Conclusion 01: Water autonomy may not be reached,
but population can still be benefited



Conclusion 02: Community appropriation enables 
continuity



Conclusion 03: Planning culture must permeate 
public institutions



Conclusion 04: Short term actions can create a path 
dependency for long term objectives
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High investiment capacity
[Access to funding from 3rd, 2nd & 1st parties]

+
High stress over water supply
[Increased urban population and fast depletion of source]
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Agrarian development 
Empty plot
1st order Blue/Green corridor
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Grow patch
Greenhouse
Grow roof
Public garden
Infiltration park
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Fish tank
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Housing redensification
Empy plot 
Plinth renewal
Relocation of low intensity plot
Redensification (Facade shift)
Redensification (Inner courtyard)
Row operation
Block operation
Gated c. operation
Vecindario operation
Housing cooperative
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Public space & services
Empty plot
Surface renaturalization 
Soil remediation
Water management sports field
Formal food market
Catchment plaza
Common ownership corridor
Private corridor (Vecindario)
Bus stop
Bench
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Water management 
Empty plot
Rainwater harvesting roof
1st order Blue/Green corridor
2nd order Blue/Green corridor
Storage tank
Treatment tank
Irrigation storage
Corridor treatment
Drinking fountain
Infiltration park
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Further direction of the research



Further steps

FEDERAL FUNDS:
Food security and public health program

FEDERAL FUNDS:
Water treatment program

FEDERAL FUNDS:
Sustainable rural 

development programs

JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER

Funds for becoming a certified 
organic food producer

(SEMARNAT)

Funds for returning clean 
water to the municipality

(CONAGUA)

Funds for infrastructure 
construction and training

(APARURAL)



Further steps



Further steps

Pu
bl

ic
Pr

iv
at

e
C

ol
l.

Pu
bl

ic
Pr

iv
at

e
C

ol
l.

Pu
bl

ic
Pr

iv
at

e
C

ol
l.

Pu
bl

ic
Pr

iv
at

e
C

ol
l.

Agrarian development 
Empty plot
1st order Blue/Green corridor
2nd order Blue/Green corridor
Grow patch
Greenhouse
Grow roof
Public garden
Infiltration park
Corridor treatment
Fish tank

Pu
bl

ic
Pr

iv
at

e
C

ol
le

ct
iv

e

Agrarian development 
Empty plot
1st order Blue/Green corridor
2nd order Blue/Green corridor
Grow patch
Greenhouse
Grow roof
Public garden
Infiltration park
Corridor treatment
Fish tank

Pu
bl

ic
Pr

iv
at

e
C

ol
le

ct
iv

e

Agrarian development 
Empty plot
1st order Blue/Green corridor
2nd order Blue/Green corridor
Grow patch
Greenhouse
Grow roof
Public garden
Infiltration park
Corridor treatment
Fish tank

Pu
bl

ic
Pr

iv
at

e
C

ol
le

ct
iv

e

Agrarian development 
Empty plot
1st order Blue/Green corridor
2nd order Blue/Green corridor
Grow patch
Greenhouse
Grow roof
Public garden
Infiltration park
Corridor treatment
Fish tank

Pu
bl

ic
Pr

iv
at

e
C

ol
le

ct
iv

e

Housing redensification
Empy plot 
Plinth renewal
Relocation of low intensity plot
Redensification (Facade shift)
Redensification (Inner courtyard)
Row operation
Block operation
Gated c. operation
Vecindario operation
Housing cooperative

Pu
bl

ic
Pr

iv
at

e
C

ol
le

ct
iv

e

Housing redensification
Empy plot 
Plinth renewal
Relocation of low intensity plot
Redensification (Facade shift)
Redensification (Inner courtyard)
Row operation
Block operation
Gated c. operation
Vecindario operation
Housing cooperative

Pu
bl

ic
Pr

iv
at

e
C

ol
le

ct
iv

e

Housing redensification
Empy plot 
Plinth renewal
Relocation of low intensity plot
Redensification (Facade shift)
Redensification (Inner courtyard)
Row operation
Block operation
Gated c. operation
Vecindario operation
Housing cooperative

Pu
bl

ic
Pr

iv
at

e
C

ol
le

ct
iv

e

Housing redensification
Empy plot 
Plinth renewal
Relocation of low intensity plot
Redensification (Facade shift)
Redensification (Inner courtyard)
Row operation
Block operation
Gated c. operation
Vecindario operation
Housing cooperative

Pu
bl

ic
Pr

iv
at

e
C

ol
le

ct
iv

e

Public space & services
Empty plot
Surface renaturalization 
Soil remediation
Water management sports field
Formal food market
Catchment plaza
Common ownership corridor
Private corridor (Vecindario)
Bus stop
Bench

Pu
bl

ic
Pr

iv
at

e
C

ol
le

ct
iv

e

Public space & services
Empty plot
Surface renaturalization 
Soil remediation
Water management sports field
Formal food market
Catchment plaza
Common ownership corridor
Private corridor (Vecindario)
Bus stop
Bench

Pu
bl

ic
Pr

iv
at

e
C

ol
le

ct
iv

e

Public space & services
Empty plot
Surface renaturalization 
Soil remediation
Water management sports field
Formal food market
Catchment plaza
Common ownership corridor
Private corridor (Vecindario)
Bus stop
Bench

Pu
bl

ic
Pr

iv
at

e
C

ol
le

ct
iv

e

Public space & services
Empty plot
Surface renaturalization 
Soil remediation
Water management sports field
Formal food market
Catchment plaza
Common ownership corridor
Private corridor (Vecindario)
Bus stop
Bench

Pu
bl

ic
Pr

iv
at

e
C

ol
le

ct
iv

e

Water management 
Empty plot
Rainwater harvesting roof
1st order Blue/Green corridor
2nd order Blue/Green corridor
Storage tank
Treatment tank
Irrigation storage
Corridor treatment
Drinking fountain
Infiltration park

Water management 
Empty plot
Rainwater harvesting roof
1st order Blue/Green corridor
2nd order Blue/Green corridor
Storage tank
Treatment tank
Irrigation storage
Corridor treatment
Drinking fountain
Infiltration park

Water management 
Empty plot
Rainwater harvesting roof
1st order Blue/Green corridor
2nd order Blue/Green corridor
Storage tank
Treatment tank
Irrigation storage
Corridor treatment
Drinking fountain
Infiltration park

Water management 
Empty plot
Rainwater harvesting roof
1st order Blue/Green corridor
2nd order Blue/Green corridor
Storage tank
Treatment tank
Irrigation storage
Corridor treatment
Drinking fountain
Infiltration park

Water Autonomy achieved ( % )
10 20 30 40 50 60 70 80 90 1000

Adaptation measures
Empowerment tools

Adaptation pathway
Process of giving collective meaning

Area of stored water  ( %of open space ) 50 1000Sc
en

ar
io

 1
: +

$-
W

25 75

Water Autonomy achieved ( % )
10 20 30 40 50 60 70 80 90 1000

Adaptation measures
Empowerment tools

Adaptation pathway
Process of giving collective meaning

Area of stored water  ( %of open space ) 50 1000Sc
en

ar
io

 2
: +

$+
W

25 75

Water Autonomy achieved ( % )
10 20 30 40 50 60 70 80 90 1000

Adaptation measures
Empowerment tools

Adaptation pathway
Process of giving collective meaning

Area of stored water  ( %of open space ) 50 1000Sc
en

ar
io

 3
: -

$-
W

25 75

Water Autonomy achieved ( % )
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Low investiment capacity
[Access to funding from 3rd, 2nd & 1st parties]

+
Low stress over water supply
[Decreased urban population and faster depletion of source]

Low investiment capacity
[Access to funding from 3rd, 2nd & 1st parties]

+
High stress over water supply
[Increased urban population and faster depletion of source]
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Demand for water

High investiment capacity
[Access to funding from 3rd, 2nd & 1st parties]

+
High stress over water supply
[Increased urban population and fast depletion of source]

High investiment capacity
[Access to funding from 3rd, 2nd & 1st parties]

+
Low stress over water supply
[Decreased urban population and slow depletion of source]
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ADAPTATION PATHWAY PER SCENARIO
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Further steps



Recommendation 01: Water autonomy may not be reached,
but population can be benefit ed



Recommendation 02: Sub & Micro-basin level council 
groups should be established




