Using Large Language Models (LLMs) to Write a Heat Action Plan: Limitations and Opportunities
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*The plan-making loop graph is adapted from Satra (2021).
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FINDINGS

“Tucson, like many other cities in the southern and eastern USA..."”

"The university area is home to a large student population, many of
whom are outdoor workers..."

"While creating shaded areas in public spaces can help provide relief
from heat, it may not be feasible in Tucson due to the city's limited
green spaces and high population density”
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LLM-generated plan components were inadequate compared to

Ventilation corridors

real-world heat planning documents

Land conservation

Urban Development Patterns

Roadways and parking lots

Built shade structures

Cool pavements

Building shape and massing

LLMs would over-attribute the threat of heat solely to UHI and
urban characteristics and rarely identified rural heat threats

Findings align with previous studies of LLM limitations regarding
hallucinations and "gap filling" patterns that occur without
adequate information

Building and street orientation

Vegetated parks & open spaces

Green roofs and walls

Urban forestry

Water features

Green stormwater infrastructure

Bldg waste heat reduction programs

RESEARCH APPLICATIONS

LLM limitations reflect the current limitations in heat resiliency
planning regarding a lack of local-scale heat data

Even with the use of LLMs, the role of the planner is still

Vehicle waste heat reduction

Cool roofs and walls

Early warning systems

Heat response plan

Cooling centers & resilience hubs

Education and awareness

Transit systems operations

imperative for deciphering LLM-generated responses to ensure
accuracy and minimize error

While this tool might be seen as a cost-effective alternative,
the failure to accurately address climate hazards could be far
more costly for a community in the long run
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