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Introduction
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Science Questions 

How does temperature change impact power sector 
investments and dispatch?

How do sub-annual dynamics influence these impacts?
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The literature suggests three research needs to 
better capture climate impacts in the power sector

1. Chandramowli and Fedler 2014   2. Craig et al. 2018  3. Cronin et al. 2018 

Multi-Sector 
interactions

Power Sector ModelsMulti-Sector models

This Study
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Methodology: GCAM USA

GCAM: 32 geopolitical regions

GCAM-USA: 50 states + D.C. in the U.S.
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Methodology:
Capturing Sub-Annual Dynamics
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Methodology:
Dispatch Segments & Investments
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Exploring Two Scenarios: RCP 8.5
Without Climate Impacts and with Climate Impacts
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Future temperature change in RCP8.5 implies increase in 
cooling degree hours and decrease in heating degree 
hours across states
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Heating Degree Hours
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Model Results
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Larger change in Peak loads leads to greater 
impact on capacity than generation/demand
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Larger change in Peak loads leads to 
additional demand for Capacity
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Initial Conclusions

1. How does temperature change impact power sector 
investments and dispatch?

• Temperature has a direct impact on electricity demands and 
capacity requirements

• Impacts vary spatially across the US

2. How do sub-annual dynamics influence these impacts?

• Peak load impacts can be significantly different than mean load 
impacts

• This has direct and important implications for Capacity Planning
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Future work

• Detailed supply-side dynamics (e.g. capacity expansion fuel mix)

• Impacts of electric vehicle deployment on load curve shapes

• Impacts of droughts and other environmental influences.



Thank you

15



16

Methodology:
Dispatch Segments & Investments

Wise M.A., P.L. Patel, Z. Khan, S.H. Kim, M.I. Hejazi, and G.C. Iyer. 2019. " Representing Power Sector Detail and 
Flexibility in a Multi-sector Model " Energy Strategy Reviews. https://doi.org/10.1016/j.esr.2019.100411
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Change in Load results from heating, cooling 
and other sector demands

No Climate Impacts Difference with Climate Impacts
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