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Man struggling to cope with heat at the Piazza del Popolo in Rome. Reuters (Jul 19, 2023) Financial Review



Is heat a luxury, or a threat?
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Daily sea surface temprerature for 60°S-60°N

Data: ERAS 1979-2024 Credit: C3S/ECMWF
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the impact of heatwaves is not borne equally within cities

Paul White/AP (2023,EuroNews Green)
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People cool off at a fountain in Madrid Rio Park during the first heatwave of the year in Madrid, June, 2022. (Reuters)
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in Madrid

4th city in the world with the highest deaths due to heatwaves
1,243 heatstroke deaths were recorded in 2022

12% premature mortality rate

Spain experiences warmest autumn in 2023

with record temperatures reaching 32°C
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MADRID NO FRILLS

CLIMATE CRISIS

// MADRID’S CLIMATE INEQUALITY: TEMPERATURE //
READINGS REVEAL 15-DEGREE DIFFERENCE BETWEEN
RICH AND POOR BARRIOS

10 July 2023

B L_v

Government of Madrid. (2022). Mapa de Isla de Calor Urbano. Ao 2022
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Heat Inequality

unraveling heatscape

Health Risk

the elderly, pregnant women, children, and people with neurodegenerative diseases

Mexico, photo by Felix Marquez / AP (June 21, 2024, NBC News)
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Heat Inequality

unraveling heatscape

Energy Poverty

high energy prices + low household income + poor energy efficiency in homes

Aens..
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old lady sitting at her door in La Ventilla
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Heat Inequality

unraveling heatscape

Green Gentrification

new green infrastrcuture leads to unintended displacement
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https://www.eejevoogd.I/nI/projecten/skylinemadrid/
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new residential buildings in Tetuan. retrieved from
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Heat Inequality

unraveling heatscape

Aggravating Inequality

urban heat island
pre-existing health conditions
less greenary in the neighbourhood
outdoor labour
high energy price
low household income
poor energy efficiency in homes
living alone
lack of access to cooling infrastructure
overworked healthcare systems
limited awareness and education
displacement from green gentrification
overcrowded living conditions
language and cultural barriers
landlord constraints on tenants

P5



Heat Inequality
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Thermal Comfort
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Current Methodology
(Numerical-Based)

Meteorological Data
Infrared Satellite Imaging
Patterns on Large-scale Maps
Census Tract and Demographic Groups
Proxies of Vulnerability

search

unraveling heatscape
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research

unraveling heatscape

alternative perspectives
(lived experience)

ethnography
Interviews
photography
questionnaires
microclimate observation
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Current Methodology
(Numerical-Based)

Meteorological Data
Infrared Satellite Imaging
Patterns on Large-scale Maps
Census Tract and Demographic Groups
Proxies of Vulnerability

research
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alternative perspectives
(lived experience)

ethnography
Interviews
photography
questionnaires
microclimate observation
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Heat, Inequality, Microclimate

Heat Reality in Madrid
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research

/
and fan

Thermolysis:

-sweating

| ontraction
-vasolidation e
(increasing blood flow to - vasoconstriction
skin surfaces to maximize (decreasing blood flow to skin
heat transfer to the air surfaces to minimize heat |
. to the air)

To maintain a core temperature of 37°C, the human body relies initially on natural
thermal regulation processes like thermogenesis and thermolysis. When these
mechanisms are insufficient in extreme temperatures, additional methods be-
come necessary to offset external climatic conditions. For instance, in the metro,
passengers employ personal fans to generate a localised airflow, boosting evap-
orative cooling from sweat. Wearing lightweight, breathable clothing enhances
air circulation around the skin, supporting the body's thermoregulatory efforts.

unraveling heatscape

: UV—bIockmg wearable

|
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The human body constantly exchanges heat with its surroundings through radi-
ation, convection, evaporation, and conduction, creating a microclimate around
itself. In an outdoor market, a woman shields herself with an umbrella-shaped
hat, blocking direct sunlight and reducing heat absorption. Others around her
wear lightweight clothing suited to the season, enhancing air circulation. The
shaded areas provide additional relief. This scene illustrates adaptations such as
clothing choices and shade-seeking to help individuals manage the heat.

7
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balcony enclosure
]_ | [ L L

This patchwork fagade showcases the individual strategies residents employ to
contend with the sun’s relentless heat. Designed initially with open balconies to
provide horizontal shading, many have enclosed these spaces, unintentionally
trapping heat. Now, a layering of apparatus—curtains, windows, shutters, aw-
nings, and louvres—allows residents to adjust height and angle, ensuring just the
right amount of sunlight enters without overheating their homes. Each adapta-
tion reflects a family's ongoing negotiation with the heat, one window at a time.

unraveling heatscape

Iow albedo

Despite being a community centre, the dark fagade feels unwelcoming, its low
albedo material absorbing significant solar radiation and radiating heat back into
the surrounding environment. The minimal openings reduce indoor heat gain but
intensify the oppressive heat outdoors, making the space less inviting. The solid,
windowless ground floor—likely shaped by Madrid's uneven terrain—adds to this
sense of separation, creating both a thermal and psychological barrier for those
it aims to serve.
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research

Under the protective canopy of trees, the street feels like a sanctuary. Beyond
offering shade, the trees release moisture through transpiration, further cooling
the air and enhancing comfort. This tranquil oasis highlights the profound role
greenery plays in mitigating heat, a privilege often more evident in some neigh-
bourhoods than others. The shade not only reduces thermal gain to surrounding
buildings but also cools the streetscape, inviting moments of pause, connection,
and relief from the urban heat.

unraveling heatscape

width of sidewalk

The narrow street lacks space for trees, depriving pedestrians of cooling green-
ery. While the low sky view factor allows buildings to provide shade, it also traps
heat, with surfaces reflecting warmth between them, making midday walks an
ordeal. At her doorway, an old woman sits on a stool, escaping the stifling heat
of her home—a building older than the rest, likely constructed before modern
regulations for thermal efficiency. With limited ventilation and thermal insulation,
the building struggles to shield its occupants from the unrelenting heat.
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The mirrored glass fagade reflects distorted images of the four towers in the
CBD onto the opposite side of the boulevard, creating a surreal and almost con-
frontational experience. While the low emissivity system reduces heat entering
the offices, its high reflectivity intensifies glare and radiates heat back into the
surrounding streetscape. Pedestrians squint and adjust their paths to escape the
searing reflections, while office workers behind the glass retreat into air-condi-
tioned bubbles, further disconnected from the baking street below.

research
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(Ider)bui ing standards

lower infiltration

large asphalt surface

heat-absorbing facade

~ interim brownfield

This barren expanse, an interim brownfield, lies idle as part of a planned devel-
opment that has yet to materialise. Without vegetation, the dry, exposed soil and
sprawling asphalt parking lots absorb and radiate heat, amplifying the urban
heat island effect and adding to air pollution in the area. While the proposed de-
sign envisions this site as a green, welcoming public area that could enhance the
neighbourhood, its current state serves as an environmental burden, intensifying
thermal stress and reducing the overall comfort for nearby residents.
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narrow walkway

The sloping terrain of Madrid presents a challenge for those navigating the city.
The incline demands physical effort, turning what might be a simple walk into an
exhausting ordeal under the relentless sun. The lack of shaded pathways or cool-
ing resources along these streets compounds the struggle, leaving pedestrians
exposed to both the heat and the effort of climbing. For many, the combination height difference in this area further limit accessibility, making what was in-

of uneven topography and high temperatures transforms everyday mobility into tended as a cooling, inviting space inaccessible and leaving its original purpose
an uncomfortable and draining experience. unfulfilled.

This loggia, originally designed as a shaded, semi-open space to respond to the
local climate, reflects architectural efforts to provide cooling and comfort, How-
ever, its potential as a communal space has been compromised by the addition
of gates, likely installed to deter use by the homeless. The uneven terrain and

research
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Improvised Balcony Extensions
Lack Horizontal Shading
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Pass 1ve Cooling to enhance thermal comfort and energy independence

fostering Community Agency and Psychological Comfort

preserving Affo rdab ll lty while enhancing functionality

unraveling heatscape
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fostering Community Agency and

Psychological Comfort

This community garden,granted temporary use by the municipality, is

proposed to become a formal park as part of the green infrastructure.

unraveling heatscape P5



preserving Affo rdab lllty while

enhancing functionality

The ground floor hosts businesses like online and delivery services,

drawn by lower costs compared to the city center, but this displaces
local businesses that foster community connections.
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Pass 1ve Cooling to enhance thermal comfort and energy independence

fostering Community Agency and Psychological Comfort

preserving Affo rdab ll lty while enhancing functionality

unraveling heatscape

PS5



‘«....................................

l 4‘ ‘ -
’lllll S —
’III -

-105m

<_'

potentials of the site?

SwW

unraveling heatscape

GF+B1 mun1c1pal offfice

2-SF residential

1F

commercial

B3-GF 4levels underground parkmg



1 3T

y T ] — A

=T g s
— 3 =

I
) '.'y‘j\ 7A

L
v J\
A

unraveling heatscape P5



LAY MR

A ]

solar panels

balcony block direct sunlight

I
-I_i!%!l-|

H
H

— I
7 -
i —

|

DU
N

- f

Water Spray Installation
air cooling from water evaporation

Vegetation
cooling effect through the shade provided by vegetation

and the evaporative cooling from water

solar panels reducing direct solar heat gail

natural permeable earth cools surfaces by

absorbing water, alleviati

North-East

temperatures

and lowering indoor

ing heat retention

released by the leaves
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new lower temperature wind

warmer prevailing wind
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Calm for 13.39% of the time = 1173 hours
Each closed polyiine shows frequency of 0.7% = 50 hours.

unraveling heatscape P5



balcony block direct sunlight

cool water nozzles
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Water Spray Installation
air cooling from water evaporation

Vegetation
cooling effect through the shade provided by vegetation

and the evaporative cooling from water released by the leaves

solar panels reducing direct solar heat ga

natural permeable earth cools surfaces by
absorbing water, alleviating heat retention
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warmer prevailing wind
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North-East

new lower temperature wind

50 hours.

Each dosed polyine shows frequency of 0.7%

Wind Speed (mis)
city: Madrid WS
counlry. ESP
source: SRC-TMYx

time-zone: 1.0
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multiple ground levels

-4.5m
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North-East

new lower temperature wind
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social housing department
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current state
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balcony extension
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1F PLAN

communual space Retail . ’ y > communual space accessible living unif
(residents) Retail accessible I\ving unit (residents) Retail Retail (50.5M2)

A +0.60
754m

«

waLl

#—

-3.75

!\'—10.91

475

GF PLAN

t 3
ol
-
-
[
-
.

!' -10.75 k $ -9.75 k

access to the elevators from B1 ground floor access to the elevators

467 parking spaces
70 residential units

unraveling heatscape Ps



unraveling heatscape P5



i

. I T
~ 1 | —
@by
- = ek =

=

:

|
R |

I W
SIS R ]
31 PN | —
Sl |} T DR )
—it —
R L i

i
»

unraveling heatscape P5



L=l

E N

o

/)

i

‘ ﬁmmm i

=R
.
%..‘.

W

i

Y

f

L A
f VA
A X \
W \
BB /Y ¥
4 . / ) 5" 4
f 7 \
A4 Vs /
N y \'/ 4
N Ay A
] A A
] 3 \
W4 ) A
; \ v
5 \ P\
\
3 Al N
) :
§RA ) \
i A
/ N0

f

i

!

‘”‘ ,,M/vl

PS5

unraveling heatscape



unraveling heatscape P5



1 L= | |

unraveling heatscape P5



Housing
1:100

3F_Standard Unit (Existing)

4950 P 5000

4950

5

LT

I

I
I

T,

Housing 3F_Standard Unit

5800

L]

1:100
L 4950 L 5000 L 4950 L
1 & A 1
K~
°
= ° =
l o o
[_ °
== ® ¢ =]
° ° g
= o . ©
° .
° °
= T J ° — °
o = .
° .
. . N
7 e ° N
°
.

= o/’

5800

©

pdsp
®300L solr water heater

vmimr ajr-conditioner unit

unraveling heatscape

O

=

summer
viter

3 B

LA .

% D,
Lacquered ith double glazi
Exposed Sold Brick (115 mm)
Mottar (15 mm)
A Cavity (35 mim)
Moisture Barrer (10 mim)(Bituminous)

XPS Thermal Insulation (60 mm)
Laminated Plasterboard (15 mm)

60mm glass brick

T 2080-3250)

50mm concrete pavers
200mm roof insulation

L

Section Standard Unit (Existing)

1:50

@64 mmy

> O

Solar Panels

!
I fooftop unit {unchanged)
1
T
I Ll
|
Roll-up Blinds.
1 P T High Thermal Curtain
o | - AR\ = Pivot Doors with Low-E Glass
i \ X 4+12A argon+4 mm double glazing
o ¥
— f‘: 1.3mm PVC Cornugated Sheet
cl s b R
] I 1
i | ,
|
|
B b 1
(I | .
o N . | |
[ i 1
N — — o N
— 4
‘ N ) 2
i e - HESEE N
" ‘{ I Moso Bamboo Stem @BOmM
——j] (max. length 6.6M)
“ |
eoooohoeodoe gyl ‘
Leoo®® 0 L L] %o ee |
2 n N A K oe
EY} N e " 1. . . .
/ . stip
S = e, e prevailing wind direction
| Peelsoppoccopfopocec®®e cora (Se)
&l 1.3mm PVG Corrugated Sheet
| !
- !
N [
~ 0
L
retail
/(—3
| \\ @ - r 2 f K » |
\ . { . / 0
P ‘ \ Dt N 13N
gy | i e ) |2 -/ 24/: R
T 1 ' b0 2T i /s J
i N 3 ]
i
| o ‘
h
4 f | \ I
standard living unit
1:50 5600 1 5600 " 1800 ¥ 300 r 6900 "
N s ;

PS5



Housing 3F_Standard Unit (Existing)

1:100

L 4950 P 5000

4950

L0
|

I

[
I

[ =
<l

5800

T,

-
|

Housing 3F_Standard Unit

1:100
L 4950 L 5000 L 4950 L
1 1 A 1
-F
B 7 g
=] B
s

5800

Pq sp:
300L solgr water heater
outdoor air-conditioner unit

© ®

unraveling heatscape

clothes drying rack

O ©

=

summer

winter

£

Lacquered

Exposed Solid Brick (115 mm)
Mottar (15 mm)

Air Cavity (35 mm)

Maisture Barrer (10 mm){Bituminous)
XPS Thermal Insulation (60 mm)
Laminated Plasterboard (15 mm)

60mm glass brick

50mm concrete pavers
200mm roof insulation

Section Standard Unit (Existing)

1:50

@64 mmy

Solar Panels

rooftop unit (unchanged)

T

Rolkup Blinds

High Thermal Curtain

Pivot Doors with Low-E Glass
4+12A argon+d mm double glazing

1.3mm PVC Gormugated Sheet

Bamboo Stem @80mm
ax. length 6.6M)

raling woven bamboo strp

14mm

1.3mm PVC Gorugated Sheet

'W\f‘v"ﬁ / /%‘

ii

— N T
, \ e
e b
ISy
R . f
| A ARIEE
7 . i
v — u|
m , . f
O
I
N I
N
~ I
retail
/m
I >\ N . f (
iR ‘r S
A | \ s
L A : [P
h< [
T
1 il
standard living unit
1:50 5800 600 " 1800 ¥
s

E) 0

PS5



Housing 3F_Standard Unit (Existing)

1:100

L 4950 P 5000 L 4950

I

L0
|

I

|

I

I
L_ITIZ/H

Rl
|

!

Solar Panels

| L =3
- D B
| ooftop unit unchanged)
| O ,
)T N
1 M
summer — 1,
" Roll-up Blinds.
viter
"
I | ° - e —— winter solstice
. —| 1|5 /YN £ Pivot Doors with Low-E Glass
. i X 4+12A argon+4 mm double glazing sun angle
3 = ] 4
5 &, 1.3mm PVC Gordgated Sheet
Housing 3F_Standard Unit T 3
1:100 ! '
I
) T F i ‘ :
P — [ [ | !
L 4950 L 5000 L 4950 L o S~ L !
4 7 7 7 . - ) - — | = -
i e S I's] y
‘ Nz R 4 ANIE
v i N I ‘ SN
< T - * - 448, Moso Bamboo Stem @80mm
¥‘rﬁ (max. length 6.6M)
]
D Lacquered aluminum with double glazing (4/6/4 mm) , L[~ . —
. , \ ,
= = Lil0)8 e o
(’ { | "
[ i 1 _
~ - / 9 stip
Exposed Solid Brick (115 mm) () N m A
I_ Mottar (15 mm) = . 14m
- | . A Caviy (3 mim) . v
] Moisture Barrer (10 mim)(Bituminous) ~NS N R < L 1.3mm PVG Gormugated Shoet
= B XPS Thermal Insuiation (60 mim) ) 1
Laminated Plasterboard (15 mm) =
{ L
60mm glass brick : L
~ 0
L
F
retail
g pe ,
o 50mm concrele pavers / k = pe ~1
200mm roof insulation [ - 2 |
AL ! Ao M \ .
\ : Ny o/ \ { A
e ! ! |\ 7?’ pev g\l
N h< |l | /A ]
iy

Section Standard Unit (Existing)

standard living unit
1:50

1:50

500 500 1800 E) 0

510

Pq sp:
300L solgr water heater
outdoor air-conditioner unit

clothes drying rack

© ® O ©

unraveling heatscape P5



P5

il

ﬁ“__g___g,_,,_
o

T WL W WK Ve e s
L St PR R e e s e S R 1
WIS W VeW W YR wm wm Ig X
Al Ve Y Tom Jee V. e, e e al.l
. o am WA W W S
W WEL YT VWl W WS WM R W |
wiws YW vl Wl WS W e e o
TEEN YW WL WER Wl W v e -

B

s
.

R

i
[

XIXBKh
§0
Al

XD
¢
#

J

unraveling heatscape



a0

i

Solar Panels
=
i g \ i
‘ I |
‘ ‘ | :
FL‘\ P ’)} rooftop unit (unchanged) “ i 1
2 Vol I i |
“ | :
1 ! ¢ T
~——
K LT~ % i
// 4 // }; High Thermal Gurtsin
K | Pivot Doors with LowE Glass
. | 4( 4+12A argon+4 mm double gazing
Hl !
. A—————i C‘)\ | 1.3mm PVC Corrugated Sheet
| e
S8 3 o abeon
s N
f ? I I tailing woven bamboo strip
I \, S | () 44mm Bamboo Flooring (Strip) NN NN N
N % . ! T 1.3mm PVC Comugated Shest N ,\\\\\\\\:t::l\\:{\\':‘ ‘t‘\\E\\\\\\\\\‘E S
- \ \:\\\‘51\\\\\\‘;\\-\\{{35‘3\\\@&
s 1 \ R S R SR
L -y SN \\\\‘\:t“\ié-—~\\\\‘§\\v N
J
retail
8 : (j\ /e ) Ny , ki
| L s
standard living unit
1:50 - -
N ; ‘ o " a0 " 0 .

unraveling heatscape P5



Existing concrete column
300x300mm

Enlarged Sectionb. 1/5

unraveling heatscape
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M12 threaded rod nut with curved washers

Diagonal brace

Bamboo 280mm

Hinge Pin

Steel mounting bracket PL20

Expansion Bolt

Photovoltaic Panels ——

Roof Gutter

Downspout

Protect the first layer of bamboo with wood oil to
prevent moisture infiltration

Retain bamboo nodes at ends to maintain strength
and prevent water pooling inside

1.3mm PVC corrugated sheet

C Stud 100x50x20x2.3

3/4" steel pipe

Bamboo 280mm

Wrap vulnerable bamboo ends and perforated
areas with rope to prevent splitting or cracking
during drying and construction.

RF

Enlarged Sectiona. 1/5

4F

M12 threaded rod nut with
curved washers

(@]

Top Rail Bamboo 240mmx2

Railing woven bamboo strips
4x50mm @100mm

Flooring Bamboo strips 15mm
Purlins Bamboo 260mm @45cm
Beam double Bamboo 280mm
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Photovoltaic Panels ——=  ~~._

Roof Gutter

Downspout

1.3mm PVC corrugated sheet

C Stud 100x50x20x2.3

3/4" steel pipe

Protect the first layer of bamboo with wood oil to
prevent moisture infiltration

Bamboo 280mm

Retain bamboo nodes at ends to maintain strength
and prevent water pooling inside

M12 threaded rod nut with
curved washers

Wrap vulnerable bamboo ends and perforated
areas with rope to prevent splitting or cracking
during drying and construction.

RF 4F

Enlarged Sectiona. 1/5
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M12 threaded rod nut with curved washers

Steel mounting bracket PL20

Diagonal brace
Bamboo 280mm
Expansion Bolt

Hinge Pin
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Existing concrete column

300x300mm
Enlarged Section b.
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Top Rail Bamboo 240mmx2 00

Railing woven bamboo strips
4x50mm @100mm

Flooring Bamboo strips 15mm

Purlins Bamboo 260mm @45cm

Beam double Bamboo 280mm “

:[:[:[:?f[:[:[:[:![:[:[:!f‘ - i

S O :

Enlarged Sectionc. 1/5

PL 12mm
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minor architecture

architects' position

prefer not to ......

looking for ......

(tactics)

actions

mediator

departing from
Major practices

tatics instead of strategies

self-made

sharing + care + co-activities

act from the middle
together with all actors

(Querrien, Petcou, and Petrescu 2013, p.269)

constantly support and stabilize systemetic and dominant
way of doing things. static

the material social practices through which hegemony is
secured in everday life

urban dissidence

appropriation

sharing responsibility

departing from

tension?

openness . temporary intervention commonin
Top-Down Planning porary 8
is not dependent on the abandonment of professional
roles, but rather on the departure from fixed or
hegemonic ideas about how to do things, as well as a
profound acceptance of the interdependence of all actors
" @ process. resisting Boundaries porous event-based participation democratise

unraveling heatscape

refusing oversimplify
"people" as "users"

potential variations

working inside-out

working inside-out

rejecting standardisation?

an escape from
organising system

uncertainty / instability

insignificance that
makes a difference
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minor architecture

minimal intervention

renovation

add-on

appropriation

taken-apart

evolutionary

inclusivity

co-creative

re-purpose

Humorous / playful

diversity
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Heat reality in Madrid
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Heat reality in Madrid

unraveling heatscape

7 - e |
£ =7 L
|

FEERSNTRDOSSES

L

ﬂw‘_ _\ AN

sanas 2|

13 » 2 .

T

i

PS5



Madrid Nuevo Norte

La Ventilla

unraveling heatscape

Madrid

Nuevo Norte

Central
Park

Chamartin
Station

Climate Action
Demonstration Area
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Madrid Nuevo Norte

Madrid

Nuevo Norte

Central
Park

Chamartin
Station

Climate Action
Demonstration Area

Top: https://rshp.com/projects/masterplanning/madrid-nuevo-norte-mnn/
Bottom: https://www.adif.es/en/proyecto-chamartin
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Colonia San Cristdébal

inaugurated in March 1954
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Metro Headquater

Torre De Cristal

Torre Espacio

Torre PwC

Torre Cepsa

Estacion De Chamartin

Paseo De La Castellana

https://madriddealers.es/arquitectura/otros-edificios/sede-de-metro-de-madrid-y-centro-integral-de-transporte/
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Metro Headquater
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Caleido Tower (Cuatro Torres Business Area)
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