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Many energy system modeling and other planning processes are designed to intake hourly informa-

tion to capture short term fluctuations in conditions that affect power supply and demand1,2. An

annualized hourly climate profile is a dataset that contains hourly weather conditions at a given

location for an entire year. Because it represents every hour of a 1-year period, a climate profile

is also commonly referred to as an “8760” (the number of hours in one year). Although climate

profiles have previously been generated using historical observation-based datasets, planners are

increasingly interested in using annualized climate profiles that are constructed with future climate

data. Annualized hourly climate profiles are able to represent future weather conditions due to a

changing climate and can thus better inform design and planning processes for a wide range of

future needs.

There are multiple kinds of climate profiles, including:

• Synthetically generated climate profiles, in which the climate profile is not selected from

a single continuous model year; rather, each component (e.g., hour or month) is selected

across the statistical distribution and then concatenated together to build a full year profile.

• Actual or realistic climate profiles, in which a single continuous year of either historical or

future weather conditions is used as a representative of annual hourly conditions.

The Cal-Adapt: Analytics Engine currently provides three kinds of synthetic climate profiles:

1. Standard Year 8760: One year of hourly data that represents any desired statistical percentile

of weather conditions for a location over a 30-year climatological period. A Standard Year

builds a climate profile for each climate model on a single variable and can be used to evaluate

either median or extreme conditions by selecting appropriate percentiles. Both historical and

future Standard Year 8760s are available.

2. Typical Meteorological Year 8760 (TMY): One year of hourly data that represents median

weather conditions for a location over a climatological period. A TMY file is built from ten

specific weather variables that are weighted in compliance with international standards3. TMY

files statistically assess the median conditions from 30 years of model data and select the most

“typical” month for each month during a year. The resulting TMY file includes multiple variables

and has very specific formatting requirements. Both historical and future TMY (FTMY) 8760s

are available.

3. Extreme Meteorological Year 8760 (XMY): One year of hourly data that represents ex-

treme weather conditions for a location over a climatological period. Because there is no

one definition of “extreme”, these profiles include two different characterizations of extreme

conditions: short-term event-wise pulses in the Shock XMY and extreme annual metrics in

the Persistence XMY.
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