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Problem: Water scarcity

Cerro Prieto reservoir 2015 and 2022 People gathering for water which is brought by trucks
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Problem: Heat waves

Top view urban environment centric Monterrey Big asphalt surface area

By Pieter
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Climate change
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Trend of rising temperatures and declining precepetation in Monterrey between 1979 -2022.
(Retrieved and modified from Meteoblue, 2023)
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Drougts and heat waves result into waterscarcity and heat stress in Monterrey whereby
residents are facing consequences:
. * Waterscarcity leads into dehydration, sickness and death.

(Tecnoldgico de Monterrey, 2023)

* Heat stress turns houses and public spaces into uncomfortable and dangerous places to live in.
(CarbonDisclosureProject, 2023)




Objections

Heat Stress Ecology

Green & Blue
Infrastructure

Quality of
public space

Main objective:
droughts and heat stress in the metropolitan area of Monterrey

mplementing green and blue infrastructure to tackle
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Research question

"What spatial strategy can be used to implement green and blue infrastructure in order to
tackle droughts and heat stress in the metropolitan area of Monterrey?”

Green & Blue

Infrastructure

Quality of
public space
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Subqguestions

"What spatial strategy can be used to implement green and blue infrastructure in order to
tackle droughts and heat stress in the metropolitan area of Monterrey?”

1. What are the (natural) systems of the landscape in and around the Metropolitan area?
7. What are the design principles translated from the analysis?
3. How are the design principles implemented in the metropolitan area?

4. \What strategy is used for designating the design location?
0. What strategies are used to implement green and blue infrastructure into a spatial design
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Methodology

"What spatial strategy can be used to implement green and blue infrastructure in
order to tackle droughts and heat stress in the metropolitanarea of Monterrey?”

. Analysis

T

Top-down approach

Bottom-up approach

Site visit

Observations

Professionals Experiences

Literature Institutions GIS
1) What are the (natural)
systems of the landscape
in and around the
Metropolitan area?
Design Principles
Landscape and Heat stress Droughts

Ecology

Research for design

2) What are the design

principles translated from

the analysis?

Metropolitan
vision

3) How are the design
principles implemented in

the metropolitan area?

h 4

Design Location

Spatial Design |

4) What strategy is used far
designating the design
location?

3) What strategies are
used to implement green
and blue infrastructure
into a spatial design

Research
. —>
guestion :
7' Y
Problem o
Statement
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Climate Monterrey

Climate Mexico
(Koppen classification)

Analysis 1:
Climate

= Between different climate zones
= Annual precipitation of 390mm

(Hurricane +800mm]
= Dryin the west, more wet in the east

Climate (Képpen classification)
B Clwo) Temperate with dry winter
B BShw Semi arid and hot

I BSk Semi arid and cold

I BWhw Arid and hot

0 100 200 300 400 500 km
ﬁfl — — —

Precipitation
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. B 1200-1500mm
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B 600-800mm
B 500-600mm
B 400-500mm
I 300-400mm
[ 200-300mm
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Analysis 1:
Terrain and Landuse

« Mountain range Sierra Madre
Oriental

* Several mountainsin the area
with slopes

* Urban area has been expaded
untill the slopes.

By Pieter
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Analysis 1:
Vegetation covers

Salinag Victoria % General Zuazua

ElCarmen

* The soil types and climate sets
the conditions for plant species.

« Urbanisation caused loss of
vegetation cover.

Garcia

Pesqueria

Vegetation
I Oak forest

B Oak forest with pine trees
I Pine forest

Il Pine forest with oak trees
[ Chaparral

I Desert shrubland microphyll
I Desert shrubland rosetophile
[ Submontane shrubland

[ Mesquite plants

I Pastureland

[ Baregrounds

[ Gallery vegetation

S 1L X\ N,
I Urban vegetation \ %

SN 4 -~

o A 0 25 5 75 10km
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inciples 1
Landscape & Ecology
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Design principles 2:
Mitigating heat stress

Transform concrete areas into new parks

Transform channels and rivers into new

£

and expand existing parks
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Design principles 2:
Mitigating heat stress

Make use of wind
corridors and
slope winds

(Ganbat et al., 2014])
(Hsieh & Huang, 2016)

Nature based
solutions

(Wageningen 2023)
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300 meter rule

300m from current
green spaces > 1 ha

(Konijnendijk, 2021




300 meter rule
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300 meter rule
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300 meter rule

‘ 0 2,5 5 7.5 10 km
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Analysis 3:
Hydrological Cycle

Eastern wind
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Creating a sustainable watermanagement with equal distribution

Design Principles 3: and restoring the ecological environment

Store water upstream Retain water downstream
=  Quality water = Coolerareas
= less evaporation = More root intake
= Water available for the urban ecology = |esscontaminated water
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Metropolitan
Strategy

Starting with

San Bernabe
District

e Poverty

e Heat stress

e Lack of green
e Landslides
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Upstream Arroyo
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The District of San Bernabe, Monterrey

 Population density: 3523 residents/km

* Two storey buildings
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San Bernabe
District

==Stormdrain
—Small drain
— Stream
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Functions
= Equipment and services
= Open spaces
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= Urban subcenter
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Spatial Design:

Upstream
Arroyo Topo
Chico Vision

Design location 1:
Quarry restoration
(upstream)

Design location 2:
Linear park
(downstream)
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* .
I 1 Topo chico nature reserve

- Reservoir
- Reforestation

Nature reserve buffer

ES==== Green-blue infrastructure

Recreative connection

=+--+- Treeline connection
Contour lines

C% Bicycle route
°

A Pedestrian route

*\ Hiking route
|:| Design location




Plant
Catalogue
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Plant

Catalogue
operation
Plant Catalogue
Analysing the site Cooling effect Water requirements Spatial quality Evaluation

- Size - watertable - architecture - Bioiversity
- folage - soil - thorns - Sustainability
- species - size
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Linear park
Zoom in

Trees with the best  « == &
cooling effect nextto S8
southern facadesand = =%

above sidewalks.

N

Water %

Trees with bigger ‘ |
requirement closer to ' : e 4
the stream
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M 3F New Parkinlg:space
Functioning W +30 per level

= Replacement T / 4
5

of retail
* Moreordered _’._—
parking:
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New situation .
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Park area

[ | Parking lots
[ ] Plot/Household

[ 1 Retail
[__1 Retail change

Restaurant / Education / Workplace




Linear park
ection Design

Current

By Pieter
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Wide park

green space
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sidewalk
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Which trees?
Which material 2
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Phase 1
In 10 years

Upstream:
* First new reservoir
* Testing & Evaluating

Downstream:
o Start of Linear Park
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Location 1 (upstream)

Location 2 (downstream)



Phase 2
In 25 years

Location 1 (upstream)

Waterflows from
new reservoirs \

Upstream:
* Finish all reservoirs

Downstream:
 Finish of Linear Park

+ extra sectionvariant for the

other places Location 2 (downstream)

T
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Phase 3
In 50 years

O
B0 o \
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* ¥

Finish the Ecological Grid:
* (Green streets
* Treelines
* Expand parks
* Restof Arroyo Topo Chico
* Everyone < 300m
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Design Principles (Research by Design)

Slope
protected
area Other type Quarry
Reservoir restauration Small streets as Big street as Daylighting the
reservoir green walkable linear park Stormdrain
streets
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Conclusion

"What spatial strategy can be used to implement green and blue infrastructure in
order to tackle droughts and heat stress in the metropolitanarea of Monterrey?”

Metropolitan Watershed Location

vision design design —> Calculations
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D S

(LN

T
Cotom veie | Storage upstream, Plant
ystemanalysis Hydrological Retention downstream Catalogue
of Metropolis foundation
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Making a spatial design with green and blue infrastructure

Make a climate resilient city

Restore the ecology

Create quality public spaces

Finding new strategies by the new design

Building the first steppingstones for other semi arid and mountainous urban environments:
Mexico City, Los Angelos (USAJ, Santiago (Chile]
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