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101 - Introduction to 
Climate Data



Climate or Weather?

Weather
Weather is what you 
experience when you step 
outside on any given day. In 
other words, it is the state 
of the atmosphere at a 
particular location over the 
short-term. 

Climate
Climate is the average of 
the weather patterns in a 
location over a longer 
period of time, usually 30 
years or more.

https://www.noaa.gov/explainers/what-s-difference-between-climate-and-weather



Paleoclimatology

Ice
Study the contents:
• Air
• Layering
• Pollen
• Volcanic ash
• Chemistry

Dendroclimatology (Trees)
• Depth of rings

Corals and Sediment
• Layering of sediment
• Placement of rocks (glaciers)
• Chemistry



Paleoclimatology



Climate or Weather?

Climate
• Certain models can reproduce 

past event, synthesize data 
from paleoclimatology

• Measured data begins in 
limited area in 1600’s - Medici 
Network

• Modern data, since 1970s, vast, 
accurate and global

IPCC AR4 WG 1 figure 6.10.



Compiled Source

Global Hourly - Integrated Surface 
Database (ISD)
• Hourly, sequential weather 

data
• 100 original data sources

• Manually entered from 
1950-1970

• Temperature, wind, 
humidity, cloud cover, 
pressure, visibility

https://www.ncei.noaa.gov/products/land-based-station/integrated-surface-database



Compiled Source

Global Hourly - NASA POWER 
DAV
• Easy access to different 

formats of historic 
climate data

• Satellite data and 
assimilation models

• Good for remote 
locations

https://power.larc.nasa.gov/data-access-viewer/



Sandia Method

Generation of a typical meteorological year
• 1978 - Sandia National 

Laboratory
• Statistical method for 

building “typical” weather 
year

• Month by month
• Typically ~15 years of data

• Reccomended 12 or 24 years 
due to sun cycle



Sandia Method

Generation of a typical meteorological year

• Find the “most average” 
month
• Calculate cumulative 

distribution functions (CDF) 
for daily average conditions 
for each year and long term 
(full dataset)

• Find month with closest days 
to long term average



Sandia Method

Generation of a typical meteorological year

• Weight temp, humidity, 
radiation, etc

• Stitch most average months 
into a cohesive year

• Frequent switching between 
years



Typical Meteorological Year

TMY
• Ubiquitous, most common 

weather data type
• Temperature, humidity, wind, 

radiation, pressure
• Hourly format
• Used in statistical analysis 

for design temperatures, etc

Modifiers
• TMY - 248 locations for 

1952-1975
• TMY2 - 1961-1990
• TMY3 - 1976-2005
• TMYx - rolling 2011-2025 

current
• fTMY - Future, next chapter



Chicago TMY Comparison



Climate Zones



Climate Zones



Climate Zones are Not Equal

Chicago MDW
• 99.6%: 1.0°F
• 99.0%: 6.3°F
• 1.0%: 89.5°F
• 0.4%: 91.8°F
• HDD65: 5694
• CDD50: 3585

Boston Logan
• 99.6%: 8.4°F
• 99.0%: 13.6°F
• 1.0%: 87.9°F
• 0.4%: 91.1°F
• HDD65: 5398
• CDD50: 3142
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Weather and Climate Data Sources



102 - The Future



Future Climate is Changing



History of Future Weather

So far…
• Ignore future climate
• Oversize systems based to 

reduce risk
• Use a different climate file: 

different city or climate zone
• Morph climate data based 

on IPCC projections
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Argonne National Lab

Dynamically Downscaled Future 
Data
• Physics based climate 

model of North America
• RCP 4.5 & 8.5
• Time synchronized
• 20 years 2045-2055 & 

2085-2095
• Downscaled to a 12 km grid



Oak Ridge National Laboratory

fTMY
• Scaled down IPCC models
• Sandia Method!
• 144 climate locations, 18 in 

US
• SSP 5, RCP 8.5
• 4 files for 20 year periods
• 2020-2040
• 2040-2060
• 2060-2080
• 2080-2100



Sandia National Laboratory

MEWS
• Stochastic heat wave and 

cold snap generator
• Maintains extremes
• Can be used to modify 

existing weather files
• Uses IPCC data about 

projected extreme events



Future Applications to Passive Building

Passive Buildings Decouple 
Environments
• Building envelope lasts 

longer than systems
• Well air sealed and insulated 

envelopes decouple 
buildings from the exterior 
environment

• EUI 35.3% lower than IECC 
2021
• SD 0.627 vs 3.46



Impact on Energy





201 - Phius and 
Climate Data



Does Climate Influence Work at Phius?

YES!
• Phius has been a 

climate specific 
standard since 
PHIUS+2015

• Targets were “just 
beyond the knee of 
efficiency” for cost 
for 111 climate 
locations



Beyond PHIUS+2015

Phius Prescriptive Climate Map
• Phius prescriptive climate 

map shows all locations with 
existing weather data ~1200

• Underlying study is ~340 
optimization models

• Database includes US and 
Canada



Meteonorm

Phius uses Meteonorm for all 
climate data
• Generates custom climate 

data
• Interpolate between weather 

station
• Produce extreme and future 

weather data
• Convert from TMY formatted 

to WUFI Passive



Climate Impact on Targets

Guidebook Appendix A
• Detailed equations behind 

Phius targets are published 
in App A

• Climate data from database 
is used in calculations



Climate Data and WUFI Passive

WUFI Passive
• Steady state monthly climate 

data
• All data is average for the 

month
• Import or manually enter into 

WUFI
• Data is plotted in 

Localization/Climate tab



Phius Excel Climate Format



Phius Excel Climate Format

Location Information



Phius Excel Climate Format

Temperature and Dewpoint



Phius Excel Climate Format

Radiation



Phius Excel Climate Format

Sizing Data



Actual Data For Calibration



Sizing Data Comparison

Parameter

Heating Cooling

ASHRAE Phius ASHRAE Phius

99.6% 99.0% Weather 1 Weather 2 0.4% 1.0%
Cooling 

Load

Drybulb Temperature °F 1.04 6.26 -4.9 18.3 91.76 89.6 83.7

Wetbulb Temperature °F 1.04 6.26 ? ? 73.94 72.68 ?

Global Radiation Btu/hr ft2 0? 0? 38 16.2 ? ? 66.6

Wind Speed MPH 10.5 10.5 9? 9? 23.5 12.3 9?



Custom Climate Data

When is it required
• > 50 linear miles away

• and / or
• > 400 ft of elevation 

difference

Lapse Rate:
3.56°F / 1000 ft



Summary
• Designers have the biggest impact on how the building 

interacts with climate
• Opaque Envelope
• Glazing
• Heat exchange with outside (heat pumps, ventilation)

• Many sources for historic, contemporary, and future data
• What research question are you considering?
• What format do you need it in?
• Is this source produced by the best scientific knowledge available?
• Consider running multiple sources and years

• Phius monthly data is good for hand calculations
• Use actual data for model calibration



CATE 2026 & Phius Foundations Live
May 27-29



Questions?

Al Mitchell
amitchell@phius.org
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