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CURRENT STATE:
HOW CLIMATE PROJECTION DATA IS(N’T) USED IN 

BUILDING ARCHITECTURE & ENGINEERING







WHERE DO A&E PROFESSIONALS GET WEATHER DATA?



RISKS OF USING HISTORIC WEATHER DATA FOR BUILDING DESIGN





RESEARCH METHODOLOGY

LITERATURE REVIEW

• 43 total sources:           
31 peer-reviewed papers
12 industry sources

• Search terms included:              Climate 
resilience, climate projection data, 
resilient design, adaptation planning

ONLINE SURVEY

• n = 144

• 27 U.S. States, Canada, and the United 
Kingdom

• Architects, Engineers, Planners, 
Sustainability Specialists, and other 
A&E roles

FOCUS GROUPS

• 4 focus groups, n = 14

• Architects, Engineers, Sustainability and 
Resiliency Specialists

• Intermediate and advanced climate 
projection data users



KEY FINDINGS



1. SUSTAINABLE DESIGN DOES NOT INCLUDE ADAPTATION



SUSTAINABILITY SERVICES 

Professional services related to building performance analysis, 
triple bottom line sustainability, and/or climate change 
mitigation, typically using historic weather data. Most often does 
not factor in the projected climate over the lifespan of the 
building, landscape, and systems. 

• Sustainability planning

• Third-party certifications (ex: LEED, WELL)

• Passive Strategies

• Energy modeling

• Carbon neutral planning

CLIMATE SERVICES

Professional services related to climate change resilience and/or 
adaptation using climate projection data, factoring in the 
projected climate over the lifespan of the building, landscape, 
and systems. 

• Climate vulnerability assessment

• Climate risk assessment

• Climate resilience or adaptation planning

• Infrastructure resilience

• Stress testing the design against climate projections



1. SUSTAINABLE DESIGN DOES NOT INCLUDE ADAPTATION
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2. FEW FIRMS USE CLIMATE PROJECTIONS TO INFORM DESIGN
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3. BARRIERS TO USING CLIMATE PROJECTION DATA



KEY FINDINGS



4. CODES, STANDARDS, AND TRAINING ARE NEEDED



SB2030 & 
CLIMATE PROJECTION DATA



FUTURE-LOOKING WEATHER FILE CREATION

Current practice uses TMY files which are out of date, based on a limited 
number of years, and provide annual averages consistent with the long 
term (past) averages – typical conditions rather than extreme

Our group is testing a new methodology for creating both historic and 
future weather files to be used when considering resilient design 
practices and the future of buildings as the climate continues to change 



TYPICAL HISTORICAL YEAR FILE
• A TMY-style file assembled from monthly historic data that 

shows the smallest deviation from historic means for data 
points listed

• Months selected range from 1995-2013 

• TMY3 file will be developed based on existing method 

• Typical historic year file will be tested against historic 
simulations and existing TMY3 file for MSP airport, bias 
correction will be applied as needed

DATA POINTS

Dry Bulb Temperature

Dew Point Temperature

Relative Humidity

Atmospheric Pressure

Horizontal Infrared Radiation Intensity from Sky

Direct Normal Radiation

Diffuse Horizontal Radiation

Wind Direction

Wind Speed

Present Weather Observation

Present Weather Codes

Snow Depth

Liquid Precipitation Depth



FUTURE REPRESENTATIVE FILES AND PROTOTYPE TESTING
• Fine-scaled global climate projections will be applied to the historic file to create a highly 

localized future representative file that can be used in energy simulation 

• At least two building types will be simulated with historic and future representative files to 
assess how buildings may perform in the future and what considerations for resilience can 
and should be made now

• Medium sized office building, representing externally load driven buildings

• Large hospital building, representing internally load driven buildings 

• Multiple versions of each building will be tested to test how strategies employed for 
energy efficiency may impact the resilient outcomes of buildings

• Code baseline

• Optimized envelope design

• Optimized mechanical design

• High performance 

DOE Commercial Prototype Buildings, NREL



FUTURE REPRESENTATIVE FILES AND SB2030

• Goal to create future representative files for all regions of the state that will be 
integrated into the SB 2030 Energy Standard Tool for project team use to:

• Set resilience goal(s)

• Identify resilience measures to support the goal(s)

• Test building performance in representative future conditions 

• Test impact of strategies for energy efficiency on resilience goals 

• Test impact of strategies for resilience on energy efficiency

• Certain building types and uses may have prescriptive requirements based on 
modeling study 
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