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Agenda

Response to yesterday’s speakers?  
A brief reflection

Climate change from multiple 
perspectives:
Planning for Climate Change: An Energy 
System Perspective

The status of climate science

Multilateral negotiations on climate change

Local climate change initiatives

Cities at the forefront of climate action
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Reflecting 
on 
yesterday…
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• National Infrastructure Planning
• Environmental economics and US 
Politics

• Sustainable Energy & CCS
• Sustainability among the skyscrapers



Planning for the Impacts of Climate 
Change: 
an energy system perspective
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Adaptation as a new climate 
change imperative

Policies/regulations/programs traditionally 
focused on mitigation

Regardless, change is coming, so cities 
must assess potential climate change-
related vulnerabilities and the implications 
for their local energy system

Urban energy systems designed to operate 
reliably and safely under a range of climate 
conditions

key is differentiating climate change from 
normal climate variability  

Impacts will occur in both energy supply 
and energy demand.

Not all impacts may be considered 
negative

● Warming reduces need for winter heating

● Good for household budgets, bad for utility 
budgets? 
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Key issues

The role of science in identifying climate 
vulnerabilities

Supply vs. demand impacts

Adaptation strategies

Leadership on adaptation planning
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The role of scientific 
assessment
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Example:  NYC – Baseline 
Climate and Mean Annual 
Changes

Source: New York City Panel on Climate Change 
2009
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NYC – 
Extreme 
Weather 
Events

Source: 
New York City 
Panel on Climate 
Change 2009
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Source:  World Bank 2011

Climate Change impacts/risks most 
relevant to urban energy systems will 
vary from region to region (1)
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Source:  World Bank 2011 11
11

Climate Change impacts/risks most 
relevant to urban energy systems will 
vary from region to region (2)



Potential supply-side 
impacts: 
Thermo-Electric Power 
plantsHigher temperatures and 

drought 

cooling water impacts
● Nuclear plants more vulnerable 

than other facilities?

Extreme rainfall/storm events

greater water turbidity and storm 
debris affecting intake filtration?

District energy facilities particularly 
vulnerable?
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Potential energy supply chain 
impacts

Heavy snows in China delay 
coal trains



Potential supply-side 
impacts – 
Renewable Energy
▪ Wind

▪ Changes in wind speed affect total output

▪ Extreme storm event risks to turbines

July 2011 thunderstorm damage 
to 6 turbines, Lincoln County, 
MN



Potential supply-side 
impacts – 
Renewable Energy

Hydro 

Temperature change (less snowpack means more 
spring runoff, less summertime runoff)

● Change in overall supply

– Competition for supply (e.g. Niagara Falls tourism vs power 
generation?)

● Change in timing of supply availability?

– Snowpack = water “bank”

Niagara River output and water 
level
Source;  Hammer, NYS ClimAID 2011



Potential supply-side 
impacts – 
Renewable Energy

Biomass/biofuels

Temperature change 
modifies regional 
agriculture profile

Vulnerability to pests

Drought = fire

BUT, longer growing 
season
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Potential supply-side 
impacts:  Energy 
Transmission and 
Distribution

Longer growing season increases tree 
trimming program requirements

Gradual warming vs more extreme weather 
events – will snow/ice/storm risk to 
transmission lines increase or decrease?

Flooding risk

Fuel storage in homes/businesses

Damage natural gas distribution lines or rail 
network?
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Potential 
demand-side 
impacts
▪ Impact on TOTAL energy 

demand will vary

▪ northern cities (winter 
peaking due to heavy 
heating load) = reduced 
demand?

▪ southern cities (summer 
peaking due to air 
conditioning) = increased 
demand?

▪ impact on power sharing 
between north and south?

▪ Extreme heat events = 
potentially large impact 
on PEAK energy demand 
as cooling demand 
grows

▪What about shoulder 
seasons?

Source:  NYSERDA ClimAID study 2011



Air conditioning load the key 
to demand-side impacts?

Increasing summer temperatures may 
increase AC saturation
Varies widely by locale; NYC currently ~82%

Increasing AC saturation and/or peak usage 
can have exponential impacts on total 
system generation capacity requirements

Load impacts vary widely by sector 
depending on space conditioning needs
NYC residential power demand (50% for space 
conditioning) vs. industrial (7%)
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http://www.census.gov/housing/ahs/data/metro.html  (Table 
2-4)

Air Conditioning Saturation Rates by Type 
and Locale

http://www.census.gov/housing/ahs/data/metro.html


Adaptation Strategies 
(Energy Supply & 
Distribution)
Power plant location

Proposed Brooklyn power plant raised 4 ft 
due to new climate maps

Air vs. water cooling for thermal power 
plants?

Indian Point proposal to build closed circuit 
water cooling = $1+ billion

Greater supply diversification to limit 
potential for supply loss from hydro or 
thermal power plants?

Or simply more generation capacity?

Change assumptions for reliability of 
generation and transmission equipment?

Maximum temperature

Maximum load

Build additional redundancy into system 
design to ensure higher reliability?
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Adaptation Strategies 
(Energy Demand)

“Urban heat island” mitigation strategies

Tree planting programs

Reflective or green roofs

Pricing programs that discourage energy 
use during peak demand periods

Building codes/guidelines to minimize solar 
gain, avoid in-house energy system 
flooding risk, etc.

Windows, insulation, air conditioning 
efficiency, HVAC upgrades to cut demand 
in existing buildings

District cooling systems development or 
expansion as an alternative to electric air 
conditioning
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Where is EDF on these issues?  

▪ Can climate change be handled by 
the company’s existing disaster 
planning strategy?  Or is something 
new required?

▪ How does the challenge present itself 
at different locales or along different 
time scales throughout the EDF 
system?

▪ What are your needs?  What are 
EDF’s needs?
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