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~ RESILIENCE & THE IMPORTANCE OF THE URBAN CLIMATE RULES

Mitigation actions + Adaptation actions = Resilience
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Resilience is essential in both mitigation and adaptation to environmental and climate challenges:
A In mitigation, it involves developing systems (like renewable energy sources) that reduce sensitivity to climate chiataje and m
functionality.
A In adaptation, resilience is about enhancing the ability of communities and systems to withstand and recover froroftbiémeftects
change, such as extreme weather ofleeal rise.
Essentially, resilience ensures robustness and flexibility in facing environmental changes
Dr Julie Futcher RIBpAie@climate22.com



An Urban Climate Walking Toan instructional technique
for linking together diverse aspects of urban sustainabilitg:
The City of London
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The City of London urban climate walking tour (established 2014) is a resear&
led walk, which leads us through a series of urban streets and public spaces.8
Here, we explore some of the consequences of building and urban form on ttfe
background climate; alongside disseminating current thinking around the
various urban climate effects.

~

The walk provides a unique perspective of our built environments by
demonstrating the farreaching and dynamic links between bdidtm, climate,
energy and health and wellbeing across various schlexffers an opportunity
for us to discuss the quality of the spaces in terms of their physical form,
materiality and social implications, alongside their influence on green
infrastructure and thermal comfort, critical components of healthy resilient
cities.

Designed to teach the principles of urban climatology from an interdisciplina
perspective to a wide range of built environment practitioners, the walk is
suitable for anyone with an interest in the climates of cities.
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Thewalk takes between 2 and 3 hours giving plenty of time for discussion; th
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essentialg this is not a walk in the park!

Meeting Point  The Martha Smith Memorial Water Fountai89 Finsbury

Square, London, England, EC2A
Finishing Point 120 Fenchurch Street Roof Garden (if open)
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T URBAN CLIMATE WALKING TOUR

The urban climate walk serves 3 distinct purposes

1) Disseminate complex interdisciplinary urban
science in a digestible way

2) Data collection

3) Provide a network activity
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| BASED ON THE PRINCIPLES OF URBAN CLIMATE

Bl cExisting : :
Under Construction g .
[] proposed : :
o] a
=] a
:‘ City of London ‘:
300m - - s .
RESIDENTIAL g COMMERCIAL The EASTERN CLUSTER . y\"" ,'E -
b= ; & g A5
200m it oY v 55 R
7 . 1= | 8 Aét 2 E: "
w(/si‘t// ; o : Ib%o” ! ga o
o W - . 2 B
i i 7 ? X <: y Yy
25m & t - § ' b gt
i | i I i ) s | RiverThames &
' BOUNDARY ESTATE | 1 . ; i astcheap | e e ————
E : : § a : | BISHOPSGATE: 01 03 13Y08 S 11 | |
! ? ' 28 | | ! (02 0 P !
! | P =3 1 : | 07) (09 o :
! I L ER ! : 04 b !
\ | (- I~ 1 ! H i i
5 T . | : 06 - :
S W . O S P S S—
v LCZS l czat? LCZ 3 ! LCZ 2 ¢ LCZ 1 v ¢ LEEZ2 U LCZ G
01] 150 Bishopsgate (149m) The Heron Plaza
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~ NETZERO CARBON TARGET (TIMELINE)

How are we going to get there? & what will it look like?

Observed warming
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Current rate of warming
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~ Challenges

A'50% of the Global Population live in urban environments (3.3 billion 2008)

(Around 85% of total UK, population)
A 80% of the predicted 9.07 billion population by 2050
A Occupies <3% of ideee land(Around 11% of total UK land mass)

A Producing 70% of global @gjin the UK, 49% of annual £Care attributable

to buildings *1% of Global C
A Consume two thirds of global energy
A 50% of all energy is taken by buildings
Ayme: 2F GKS ! YQ& Hnpn odaAf RAYS3
A 80% netreduction CGe by 205((increased to 100% nekro 2019)
A UK URBAN AIR TEMPERATURES to rise between (1 & 3.3
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(UN 2001, State of the World's Cities, www.unhabitat.org)

Change in Global Urban Rural Population 1260 - 2050
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~ where will all these buildings go?
S Land use: Policies for a Net Zero UK
ommittee on
There is now a need to put in place clear, well-designed palicies to ensure
the UK’s use of land contributes to the Net Zero emissions target.

Agriculture, land use and peatlands accounted for 12% (58 MtCO_e) of all UK greenhouse gas emissions in 2017

"

Our use of land must change to meet the UK's Net Zero target
How our land

Actions set out by the CCC can reduce land-based emissions by 64% by 2050
While maintaining other essential functions of land, including food production and climate change adaptation could be used
n .
o , B = in 2050
This will also deliver £4 billion each year in environmental and other benefits (o
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practices 90-120 million area by to 23,000 m
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Behaviour change is also needed: Other
- [
Reduce food waste by 20% by 2030, 3%

2% Energy crops

Reduce beef, lamb and dairy
consumption by 20% per capita by 2050,
Urban & =
development

) ...to reduce agriculture and land use emissions...

Actions In these areas will lead to 43 MtCO, e of total annual emissions savings by 2050 compared with current practice continuing to 2050

Diet change Agro-forestry Peatlands

Low-carbon farming
and food waste

practices

10 MtCOe

Forestry

7 MtCOe 6 MtCO,e 5 MtCOe

14 MtCO e

Dr Julie Futcher RIBpAie@climate22.com



~ DENSITY The relationship between built form, population density & sustainability is an interesting one Many believe that
i ncreasing urban density results in increased sustain
efficient public transport, walking and cycling, more integrated services and promote urban vitality & Lower densities
and urban sprawl stretch all forms of urban infrastructure, while contributing to pollution and social exclusion.
HOWEVER, iif not designediwithicare higherwurbah:densitiesiimpact ontaur health-and wellbeingtas inedibilitydithility it
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~ INCREASING URBAN DENSITY

Typicallythisrequires a good understanding of the interdependent relationships between haidimgarform and function, energy, climatend importantly how
theseinterdependent neenergy relationships impact bealth and wellbeing

These affects include thermal comfort and overheating, respiratory and cardio diseases and the influence of buiiti$ofrniodilersity.

Dr Julie Futcher RIBpAie@climate22.com



~ Current UK BUILDING ENERGY MANAGEMENT Measures
y Energy supply from both on and efite renewables

y Optimising the building fabric and the efficiency of energy demanding systems
y Change behaviour patterns towards energy efficient measures
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B8B0% of the UK 2050 building stock is already in place!

net-zero reductions CO2 by 2050!

DO9b9wL/ WYO9b9wD, L{[!'b5Q a9!{  w9{ !'[hb9 ! w9 | b[ L Y-9Qinan attempt t® addréssinese shoréfabs¢

our work considers an additional but often overlooked measure;
Futcheret al 2017 CreatingSustainableCities One Building at a Time Towardsan Integrated

UrbanDesignFrameworkCities66:63-71
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The Role of Building and Urban Form as an Energy Management Paramel

T his is what
we do

T his is what we have
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The Role of Building and-Urban Form as an Energy Management Paramel

T his is what
we do

T his is what we have
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ariteria identified in document
I urban climate = SUSTAINABILITY CRITERIA - @ === === === mm e e mm -
STAGE 2 IC
Terms & information included in . Here we consider
R Missing criteria } 4o Emmymisn
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a) In a standalone setting Waste /
/
Water & i The form a building takes, will not only influence its own energy performance
(e.q, access to solar gains and ventilation opportunities), but wall also influence
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T 2 inf tion includedin _

ariteria ientified in document
SUSTAINABILITY CRITERIA - @ == == === e mccmcncce=-g
STAGE 21C

a) In a standalone setting

The term 'Function’ describes building
and urban land use e, activities (and
their timings), such as residential,
commercial or service delivery (Le,
healthcare, education and leisure).

at the building scale, the form a building
takes is shown to influence its own

;r;:el':;n m:o;n ':::;;: S;':':::s energy needs; i.e, will influence the
heat gains and losses at the surface,
the shape and geometry of an object, alongeide daylight and ventilation
Sy A NS = CinOnl S8 strategles {i.e, maximising access to
used to analyse the enerqy balance paseve resources) andin i, the
and heat transfer characteristics of R ;r'mgy dema;mdmg
SR e mIoners systems (requlated & non-regulated
load)
Natural Ventilation and Airflow
Butlding form Influences natural
ventil and aiflow pa
around and vathin the building.
The arrangement of openings,
such as windows, doors, and vents,
along with the building’s overall

shape, can facilitate of impede air
maovement. Proper ventilation can
help dissipate hest, improve
indoor air quality, and enhance
thermal comfort. Building forms
that promote natural ventilation
can reduce reliance on mechanical
cooling systems

Julie Futcher julie@climate22.con@juliefutcher
Understanding the #UrbanClimate RULES
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Here we consider the interdependent net-energy relationshi

*  Energy in its natural expression (temp wind ahd' hine),
* Building energy needs (heating, cooling and ventilation), and
* Anthropogenic cutputs ( de heat and pollution)

The form a building takes, will not only influence its own energy performance

(g

access to solar gains and ventilation opy ies), but wall atso infl
the perf e of its neighbouring buildings and streets (e.qg.,

shading lowers
cooling loads

and increases

heating loads

Both green and/or open space are assoclated with cooler air and

surface temperatures, especially at night-time where radiative heat
loss is greater, often resulting in localsed cool istands. Typically, the
benefits of urban vegetation, include reducing the overheating nisks

improving air quality; reducing stormvater runoff, and increasing
benefs.

localised shade, lowers cooling need; improves thermal comfort and
reduces windspeeds.

assocated with the UHL offsetting negative microclimate outcomes;
urban biodiversity alongside many other known heaith and wellbeing

The value of urban trees is also well known, for example they provide
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criteria identified in document

I urban climate =

Terms & information included in
L EE— ]

the Glossary

The term *Built Form' is used to
describe the attributes of the
urban landscape, i.e, its geometry
(the structure of the surface such
as levels of vertical or horizontal
density); the characteristics of its
surface (i.e., land-covervegetated
and impervious cover the fabric
(the characteristics of
manufactured materials

. SUSTAINABILITY CRITERIA -~ @ == === === === === ==—

STAGE 21C

ing criteria

b) In the urban setting

The formation of the 'Urban
Climate’ is dependent on
geographical location (z latitude,
regional and city scale effect)
levels of land-cover i.e., density
(horizontal and vertical),
impermeability, vegetation, and
"land-use’ i.e, activities (and their
timings)

The term 'Function’ describes
land-use i e, activities (and its
timings), such as residential,
commercial or service delivery (i.e.,
healthcare, education and leisure)

*Built Form'’ {the dimensions of
buildings and their placement in

 FUNCTION

relation to each other), is found to
be the dominant factor in
modifying radiation and ventilation
it the urban surface, key

®—=& BUILT FORM &

A

temperatures

Ventilation can help dissipate
heat, improve indoorfoutdoor air

quality, and enhance thermal
comfort. Building forms that
promote ral ventilatio

®—¢ Ventilation &

reduce ce on mec
cooling systems

Crientation and
symmetry of street
scale geometry
influences solar access

Waste
Water
Light

Pollution

T e
1/4_; EMISSIONS

Noise is 3 significant aspect of the urban environment that can

have beth physical and psychelogical impacts on

1) urban residents, in turn can drive behavior which can
impact on energy: i.e., a barrier to opening windows
(ventilation opportunities), increasing reliance on
mechanical methods of cocling

2) Biodiversity

§}, e )
’\\“\:\‘ RESOQURCES 7

A

S5

Optical &
Thermal
Properties of
Materials

and ventilation y

opportunities, and the
optical properties of
building ma Is
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Thermal comfort within urban
street canyons is influenced by
canyon's geometry materials and
the angle of the sun

Orientation

wind (air) flow dynamics governs exchanges
between the surface and the atmosphere.
Airflow dynamics are critical drivers of cleanand
comfortable air

Vegetation (in the right place) and crientation
can play an important role in removing and
reducing pellutants by the process of deposition.
TDAG

Here we consider the interdependent net-energy relationships ;

= Energy in its natural expression {(temperature, wind and sunshine);
= Building energy needs (heating, cooling and ventilation); and

= Anthropogenic outputs (manmade heat and pollution).

The form a building takes, will not only influence its own energy performance
(e.g., access to solar gains and ventilation opportunities), but will also influence
‘the performance of its neighbouring buildings and streets (e.q.,
overshadowing, changes to air flow)

Energy &—@

The term 'background climate’ typically
refers to the long-term climatic conditions
of a region (or city) before any
urbanisation or human-induced
modifications. It represents the natural or
pre-existing climate that would be present
in the absence of urban development.

Levels of solar radiation is a function of

Background latitude; aItit.uce (the angle Df.thF_' Sun
Climate above the horizon); and the ability of the
atmosphere to transmit radiation; where a
propertion is reflected (albedo) from the
Latitude 4 surface as outgoing short-wave radiation.
The findings show the
thermal quality within these
—— canyons is influenced by

canyon's geometry materials
and the angle of the sun

etation (trees) intercept & reflect solar

radiation; lowering UV radiation, reducing Typically, urban vegetation, reduces
adverse health effects jim structure & averheating risks; improves air quality;
dynamics) of ecosystems; #-® reduces stormwater runoff, and increase
RISK increased UV radiation potentially urban biodiversity alongside many other
influencing carbon cycling and climate health and wellbeing benefits

regulation

VEGETATION

SHADING

Increased evapotranspiration, cooling
atrosphere, direct impact on heat related
morbidity and mortality risks (dependent

shading lowers
cooling loads
and increases
heating loads

Vegetation helps to remove pollutants
from the atmosphere

Vegetation and open spaces, changes to
heat absorption and retenticn (dependent
on water availability)
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