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&) Conventional Climate Normals: standard 30-year
averages and statistics of weather observations

A baseline for putting today’s weather in proper context
NOAA NWS
Broadcast Meteorology

 Understanding today’s climate for decision making:
Energy
Agriculture
Construction and Design
Retail
Travel
Business and Industry
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Sources of the In Situ Climate Observations

NOAA National Weather Service measures weather and climate and provides most of

the station data for normals:
Automated Surface Observing Systems Network — automated
e  Cooperative Observer Network — volunteers

New additions for the first time to precipitation normals:
 U.S. Department of Agriculture Snow Telemetry Network - automated
e Community Collaborative Rain, Hail and Snow Network - volunteers

— Citizen Science is Key
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What do the New Normals Say?

There are now almost 15,000 stations with precipitation normals
and more than 7,300 stations with temperature normals

Warming from 1981-2010 to 1991-2020 is widespread but not
ubiquitous across the conterminous U.S., either in geographic
space or time of year, with recent cooling in the north central U.S.

Precipitation changes from 1981-2010 to 1991-2020 also vary
considerably on a month-to-month basis, but are generally wetter
In the southeast and central U.S.
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Conventional 30-Year Normals and New
Supplemental 15-Year Normals

. The U.S. is replacing the current 1981-2010 normals with 1991-2020

normals

. Shorter-period normals are required by some sectors; a full set of all

normals variables for 2006-2020 is now available for the first time

NOAA NCEl is the source of official climate normals for station
locations in the U.S.

https://www.ncei.noaa.gov/products/us-climate-normals
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https://www.ncei.noaa.gov/products/us-climate-normals

Included in the Normals

. QOverview:

. Annual/seasonal/monthly/daily: temperature, precipitation, snow
. Hourly: temperature, dew point, sea level pressure, clouds, wind

. Averages, degree days, counts/frequencies, growing season,
terciles, quartiles, quintiles
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Theoretical Basis for U.S. Climate Normals
Has Not Changed from Last Time

NOAA'S 1981-2010
U.S. CLIMATE NORMALS

An Overview

BY ANTHONY ARGUEZ, IMKE DURRE, SCOTT APPLEQUIST, RUSSELL S. VOSE,
MicHAEL F. SQUIRES, XUNGANG YIN, RICHARD R. HEM Jr., AND TiMOTHY W. OWEN

The latest 30-year U.S. Climate Normals, available from the National Climatic Data Center,
were calculated for over 9,800 weather stations and include several new products
and methodological enhancements.

Arguez et al. 2012. Bulletin of the American Meteorological Society,
93, 1687-1697 .https.//doi.org/10.1175/BAMS-D-11-00197.1
and more details are in the publications listed at the bottom of this

web page.
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https://www.ncdc.noaa.gov/data-access/land-based-station-data/land-based-datasets/climate-normals/1981-2010-normals-data

Fundamental Normals — Not so Simple

Monthly temperature data were homogenized before the
normals were calculated, accounting for station discontinuities

Monthly precipitation data are not homogenized; they are
required to be complete with all days available for monthly

normals

KDAY Dayton, OH - January Maximum Temperature
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Gridded Normals: Another New Product

 Example: March Temperature and Precipitation Normals

March Mean Temperature Normal (1991-2020)

March Precipitation Normal (1991-2020)
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Annual Normals Changes At Some U.S. Cities

Location ICAO Precipitation Change Mean Temperature| Change

Asheville, NC KAVL 49.59 4.02 57.4 3.5
Atlanta, GA KFFC 49.30 -041 63.2 0.6
Boston, MA KBOS 43.59 -0.18 52.0 0.5
Chicago, IL KORD 37.86 097 51.4 15
Dallas-Fort Worth, TX KDFW 37.01 0.87 66.6 0.3
Fargo, ND KFAR 2395 137 42.3 -0.1
Laramie, WY KLAR 10.52 -0.40 41.5 0.5
Phoenix, AZ KPHX 122 -0.81 75.6 0.5
Los Angeles, CA KLAX 1203 -0.59 63.6 1.0
Seattle, WA KSEA 39.34 1.85 Sk 11
Fairbanks, AK PFAI 11.67 0.86 28.4 0.7
Anchorage, AK PANC 16.42 -0.16 347 0.6
Hilo, HI PITO 120.39 -6.33 74.0 0.1
Honolulu, HI PHNL 16.41 -0.69 78.1 0.4
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Example: April Changes New-Old Normals

April Precipitation Change

April Maximum Temperature Change
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Big shifts in the
Southeast normals
from October to
December

1991-2020 minus 1981-2010 (°F)

- I I
1991-2020 minus 1981-2010 (°F)
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Snowfall increased slightly to
the north in the Midwest, and
decreased to the south.
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* HDDs are reduced in most of the U.S., generally less than 5%
* CDDs are increased in most of the U.S., with changes greater than 10% in
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Annual Precipitation Change
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Annual Normals Changes:
1991-2020 minus 1981-2010

Annual Mean Temperature Change
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Wetter in the central and eastern U.S., drier in the Southwest
Warmer everywhere except the north central U.S.
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« Climate change is clearly seen in comparing the new normals to
the Twentieth Century averages
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&2 Annual Precipitation Normals since 1901
compared to the 20" Century Average

1921-1950 1931-1960

30-year Normal Difference from average (%) NOAA Climate.gov

compared to 1901-2000 - I I I I - Data: NCEI
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« Climate change is coming into focus in recent normals.
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. &2 Annual Temperature Normals since 1901
Compared to the 20t" Century Average

1921-1950 1931-1960

30-year Normal Difference from average (°F) NOAA Climate.gov

compared to 1901-2000 - I | I I I - Data: NCEI
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https://www.climate.gov/news-features/understanding-climate/climate-
change-and-1991-2020-us-climate-normals
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Climate Change Moans a Now Dafinition of *‘Normal' for Weather
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Normals As a Concept for Broader Use

Long-Term Climate Change Stationary Baselines:
- WMO 1961-1990
NCEI Monitoring Section 1901-2000
Optimal Hurricane Climatology 1971-2020
Robinson Recommendation 1951-1980
Period-of-Record

Modern Moving Baselines:
NOAA NWS Climate Baseline (30-yrs every ten years)

NOAA NCEP ENSO Baseline (30-yrs every five years)
Optimal Climate Normals

Remote Sensing / Gridded Observations / Model Output Baselines
IPCC 4t Assessment 1881-1910
IPCC 6" Assessment 1850-1900
Period-of-Record
Project Dependent
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Normals As a Concept for Broader Use

. Considerations for baselines for anomalies:
- Characterize current average state: use a stationary period that works for all
variables in an analysis, 15-years or 30-years
- It is not advisable to mix-and-match baseline periods when comparing
climatologies or anomalies

. Considerations for baselines of climate statistics such as percentiles:
- Characterize current distribution: most recent 30-years to describe 10t" to 90t
percentile (improve with sampling approaches)
- Characterize extremes in distribution: most recent 50-years to describe 2"9 to
98t percentile (improve with sampling approaches)
- Itis important to understand that the extremes of distributions based on brief

time series are unstable
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Conclusion

Observational datasets of any type (in situ, remotely sensed) should be
baselined by modern normals suitable for cross-comparison of
variables relevant to an analysis

Modeled datasets can set an arbitrary baseline as long as it is applied to

all sources being compared
Baseline periods should be updated regularly but not so often as to be

confusing to the user community

National Oceanic and Atmospheric Administration // 22




Conclusion

Observational datasets of any type (in situ, remotely sensed) should be
baselined by modern normals suitable for cross-comparison of

variables relevant to an analysis
Modeled datasets can set an arbitrary baseline as long as it is applied to

all sources being compared
Baseline periods should be updated regularly but not so often as to be

confusing to the user community

Thank you!

michael.palecki@noaa.qgov
https://www.ncei.noaa.qgov/products/us-climate-normals
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