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Urban Environment

LL
—
0
<
A
i
@)
LL
LL
<

ACCESSIBLE

\
B s AT
2 R _..,.,....f,.r

AVAILABLE




relationships

Centralized
Infrastructure
Planning
Transportation
Utilities
Buildings

Urban Environment

Linear

LL
—
0
<
A
i
@)
LL
LL
<

ACCESSIBLE

AVAILABLE




Centralized
Infrastructure
Planning
Transportation
Utilities
Buildings
Limited
connectivity
Multimodal transportation
Community solar

Urban Environment

LL
—
0
<
A
i
@)
LL
LL
<

ACCESSIBLE

AVAILABLE




ACCESSIBLE AFFORDABLE ACCEPTABLE

AVAILABLE

s

- . .....Wbﬂ,bﬁudﬂwﬂ.
BN AR )

)




Three components to increase acceptability & resilience

New optimization Inherent physical
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We need to expand our understanding and capabilities

Sensing of....

Diverse data streams
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Temp & humidity O
Air temp & wind flow O

Weather patterns O
Building energy usage O
Infrastructure aging O
Traffic patterns O

Movement patterns

Physical Data

Health & activity levels
Individual energy use

District energy patterns

Citizen Data

Happiness/Fulfillment

Urban Environment



Move away from linear thinking
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Build complex and adaptive physical systems
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Let’s build better cities, not smarter cities

Kristen Brown, Ph.D.

ARPA-E Fellow
Kristen.brown@hg.doe.gov
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Building Scientists/Engineers
Atmospheric Scientists
Urban Studies & Planning

Sociology & Anthropology

Architects

Systems Engineering

The Energy Implications of the
Changing Urban Environment
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