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® CLIMATE CHALLENGE

® URBAN CLIMATE FACTORS
® PRECEDENT CASE STU

® DESIGN PROCESS

The goal of the Urban Climate Lab is to explore integrated, urban design and planning strat-
egies for creating sustainable and resilient communities that can adapt and thrive in the changing
global conditions, meet carbon-reduction goals, and sustain urban populations in more com-
pact settings by providing amenities that people need and want. Students explore how these com-
pact communities can mitigate climate change by reducing Greenhouse Gas emissions through
spatial efficiencies, pedestrian access to public transportation and preservation of open space
and habitat. The focus this semester is cooling hot cities while leveraging cascading benefits.
This design studio engages NYC districts as a research platform and introduces the ideas, representations,
and techniques of contemporary urban design and discourse through the lens of aresilient built environment.
These districts are home to a diverse population of residents and workers. Students will test the hypothesis
that re-configuring urban form according to climate-resilient principles will strengthen community adaptabil-
ity to climate change, reduce energy consumption in the built environment and enhance the quality of the
public realm. Students will develop user-friendly regional qualitative design guidelines backed by cost-ben-
efit performance indicators at the urban design scale. Building massing, urban ventilation, solar impacts,
green infrastructure and anthropogenic factors will shape the outcomes. Outcomes in Energy, Transporta-
tion, Waste, Water, Green Infrastructure / Natural Systems and other urban infrastructure systems will be

evaluated by students for their technical, social and ecological consequences, including flood mitigation.



GLOBAL CHALLENGE

As is now widely recognized, cities can be the main implementers of climate resiliency, adaptation, and miti-
gation.The Urban Climate Lab explores win-win solutions for configuring climate-resilient compact urban form.

The major finding which we can expect for Climate observation and projections:

» Urbanization tends to be associated with elevated surface and air temperature, a condition referred to as the
urban heat island. Urban centers and cities are often several degrees warmer than surrounding areas due to
presence of heat absorbing materials, reduced evaporative cooling caused by lack of vegetation, and production
of waste heat.

» Some climate extremes will be exacerbated under changing climate conditions. Extreme events in many cities

include heat waves, droughts, heavy downpours, and coastal flooding, are projected to increase in frequency
and intensity.

Source:Assessment Report for Climate Change in Cities, 2016 (ARC 3-2)

Climate Observations
and projections

Projected temperature change in the 2050s impacting major cities.

Source:Assessment Report for Climate Change in Cities, 2016 (ARC 3-2)



NYC VISIONS ONE NYC

Equaitable Sustainable Resilient

GROWTH EQUITY

SUSTAINABILITY RESILIENCY

Source:ONE NYC Source:ONE NYC
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URBAN CLIMATE FACTORS

Efficiency of Urban Systems

THE EXPANDING AGENCY OF b g
URBAN DESIGN

Form & Layout

o: o= Heat Resistant Construction Materials

Vegetative Cover



EFFICIENCY OF URBAN SYSTEMS

EFFICIENCY OF URBAN SYSTEMS
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Units

Factors

KWH
VMT

Energy Waste Heat

Transport

On-Site Energy / Indoor Comfort UTCI/PET

Buildings

On-Site Energy / Radiant Heat Map Temperature

Industry

Universal Thermal Climate Index

Physiologically Equivalent Temperature

*UTCI

*KWH= Kilo Watt Hour
Vehicle Miles Traveled

*PET =

*VMT=



FORM AND LAYOUT

Factors

f /
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Natural Solar Green Urban

Ventilation Energy Roof Farm

Tools

Units

DOUBLE BLOCK

V-SHAPE

V-LIFTED
BLOCK

LIFTED
PERIMETER

COREWITH
V-SHAPE

STRIP WITH
MIXED HEIGHT

Ventilation
Solar Impacts

Massing Diagrams
Wind / Sun Impacts
Sky View Factos
Outdoor Comfort

FAR / Building Height
Solar Radiation /
Wind Speed

UTCI/ PET*

CORE BUILDING
'WITH MIXED HT.

HL.WITH
COURTYARD

* FAR= Floor Area Ratio
*UTCI = Universal Thermal Climate Index
*PET = Physiologically Equivalent Temperature
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HEAT RESISTANCE CONSTRUCTION MATERIALS HEAT RESISTANCE CONSTRUCTION MATERIALS

3. Heat - Resistant Construction

Material
Analysis and shadow study for July 4th
Y- s 0
\Q A y
Factors Tools Units
Surface ReﬂeCthlty Radiation Analysis KWH/m?2 Analysis and shadow study for Jan 10th
Thermal Mass Building Envelope / R Value

Energy Analysis

* KWH = Kilo Watt Hour
R = Radiation



VEGETATIVE COVER

Factors

Vegetation / Green-Blue Infrastructure

Tt D oo COMMUNITY SPACES
Tools Units

Landcapes for recreation, so-
Surveys / % Coverage / cial life and small scale food
Satelitte Images Vegetation Type cultivation.
GIS Mapping Evapo-Transpiration

*GIS = Geographic Information System

VEGETATIVE COVER

ECOLOGICAL LANDSPACES BLUE + GREEN

INFRASTRUCTURE
Meadows and Forests that provide Landcapes that captures
habitat for other environmental ben- stormwater and clean air.
efits.



LEARNING FROM PRECEDENTS

world wide solutions for Sustainability and Resiliency
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thrdaia

Algeria

VIEW OF THE CITY 3D AXONOMETRIC VIEW

AERIAL VIEW



VIEW OF THE CITY 3D AXONOMETRIC VIEW

AERIAL VIEW



FIGURE GROUND

3D AXONOMETRIC VIEW

VIEW OF THE CITY

AERIAL VIEW



FIGURE GROUND

3D AXONOMETRIC VIEW

VIEW OF THE CITY

AERIAL VIEW



FIGURE GROUND
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3D AXONOMETRIC VIEW

VIEW OF THE CITY

AERIAL VIEW



Population Number within 2000"x2000° : 1,908
GFA ;15,637,000 SF

VIEW OF THE CITY 30 AXONORMETRIC VIEW

AERIAL VIEW



VIEW OF THE CITY 30 AXONOMETRIC VIEW

AERIAL VIEW



VIEW OF THE CITY 30 AXONOMETRIC VIEW

AERIAL VIEW



VIEW OF THE CITY 3D AXONOMETRIC VIEW

AERIAL VIEW



VIEW OF THE CITY 3D AXONOMETRIC VIEW

AERIAL VIEW



VIEW OF THE CITY 3D AXONOMETRIC VIEW

AERIAL VIEW



DESIGN PROCESS

Climate Analysis Mapping

Public Space Evaluation
Planning and Design Intervention
Post-Intervention Evaluation

LOCATION
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‘Wind-Rose Wind-Rose oo
New York-Central Park Observatory-Belevedere Castl_NY_USA New York-Central Park Observatory-Belevedere Castl_NY_USA
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Ho:mv Dau.avszm; Shneed (m/s) Hourly Data: Wind Speed (m/s)
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PLANNING AND DESIGN INTERVENTION
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ANTHROPOGENIC HEAT
SENSIBLE X \ /
% 2 LATENT HEAT
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THERMAL STORAGE - HEAT FROM UNDERGROUND SYSTEMS,

GROUND.
ANTHROPOGENIC HEAT - TRANSPORTATION, ROADS.

LATENT HEAT- WATER BODIES.
SENSIBLE HEAT - VERTICAL AND HORIZONTAL AIR FLOW,

SUMMER WINDS




Available F.A.R.

PUBLIC SPACE EVALUATION
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Eco-District Protocol Eco-District Projects
Equity Climate Resilience Shaped by Climate Responsive Design

Health& Wellness
Mobility & Connectivity
Livability

Prosperity

Ecosystem Stewardship

Climate protection+Resouce Efficiency

Expected Built Out of Midtown West Manhattan (Pipeline)



URBAN AGRICULTURE

URBAN FARM

Pollinating Before Polluting



URBAN FARMS _MICRO CLIMATE
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Urban Grain

Overlapping Berlin to Manhattan




BLOCK ANALYSIS
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BLOCK ANALYSIS DISTRICT ANALYSIS
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THE CLUSTER
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Business District

retail and view corridors solar incidence

~_Preservation of sunlight
and views by wide
spacing urban form

" Green Blue Infrastructure .-
dictation district grid

~+“Pedestrian connection
to new civic centers
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Objectives Aspects Action Plans and Strategies Operation and Spatial Scale Climatic Impact Scale
Bioclimate + urban heat island + urban air ventilation + air quality | Albedo Cooling of building material and pavement Material and surface-level intervention Meso- and micro-scale
situation
Cooling of roof and facade
Water retention paving
Vegelation Planting greeneries Material and surface-level intervention
Parks and open spaces Landscape/land use planning-level intervention
Green corridors Landscape/land use planning-level intervention
Shading Building geometric design Building design-level intervention Micro-scale
Shelter design Building design-level intervention Micro-scale
Street orientation Urban planni ing-level intervention Meso- and micro-scale
Building height/Street width ratio Building design-level intervention Micro-scale
Trees along both sides of streets Landscape/land use planning-level intervention Micro-scale
Ventilation Air path Urban planning/zoning-level intervention Meso- and micro-scale
Building ground coverage and building bulks Urban planni ing-level intervention Meso- and micro-scale

Building height/Street width ratio

Building design level intervention

Street orientation

Urban planni ing-level intervention

Meso- and micro-scale

Layout of building dispositions

Urban planni ing-level intervention

Meso- and micro-scale

Open spaces and greenery areas

Landscape/land use planning-level intervention

Meso- and micro-scale

Pedestrian
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UTCI ANALYSIS

Universal Thermal Climate Index

DYER AVENUE PORT AUTHORITY

MANHATTAN, NEIGHBOURHOOD
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Jeffrey Raven, FAIA, LEED BD+C

Soujanya Krishnappa
Abhishek Akula

Ana Llopis Esbri
Farcia Soares

Loren Mendoza
Namrata Patel

Oyku Arda

Pooya Amin Javaheri
Sanketa Kadam
Seda Haksoz

Sherif Abdellatif
Sudha Vasu

Vinay Nandish

Hatice Sarac

This design jury drew from
diverse faculty and active
professionals leading global
practices based in the New
York City Metropolitan area.

Thanks to Chris Mackey, Building
Scientist, Payette Architects

Celine Armstrong,
Albert Wei,

Laura Jay,

Cynthia Barton
Amanda Slaughter,
lllya Azaroff,
Daniel Windsor,
llana Judah
Nicolas Ryan,
Shiva Ghomi,
Andrew Heid,
Mattia Leone,
Eugene Kwak,
Beyhan Karahan,
Mike Nolan,

Tobias Holler,
Michael Schwarting,

Michael Esposito,









