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Air-Freezing Index (AFI)

Measure of the combined magnitude and duration of
air temperatures above and below the freezing point

e Common index used to estimate a depth of frost penetration

e Daily mean air temperatures are used to generate seasonal
values

e Season begins August 1°t and ends July 315t the following year
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Importance

Research has shown that up to one-third of the U.S.
gross domestic product (GDP) is reliant on accurate
weather and climate information.

* Including:
— Construction Industry
— Agricultural Producers
— Hydrologists
— Ecologists
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* Daily departures
are accumulated
and plotted to
create a seasonal
curve

e Seasonal AFl value
is the difference
between the highest
and lowest
inflection points
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Calculating AFI
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AFI to Frost Depth

Seasonal AFI values were calculated for all stations for
two Climate Normals periods

e 1951-1980 & 1981-2010 (29 values/station/period)
Weibull distribution used to generate return period values

STATION 1.1YR|1.2YR|2YR|2.5YR|3.3YR| 5YR |10YR | 20YR | 25YR | 50YR | 100YR
Charleston City, SC 0 1 2 3 - 6 S 13 | 14 | 18 22
Asheville, NC 20 33 | 71| 85 103 | 125 | 159 | 1950 | 199 | 227 | 254

Kansas City Intl. AP, MO | 182 | 253 |418| 473 | 534 | 607 | 711 | 799 | 825 | 899 | 966
Ithaca Cornell Unv., NY | 572 | 683 |893| 954 | 1018 [1090|1187|1263 (1285|1346 1399

100-Year return used to estimate maximum frost depth

STATION 100YR | FROST DEPTH (CM) | FROST DEPTH (IN)
Charleston City, SC 22 9.34 3.68
Asheville, NC 254 47.92 18.86
Kansas City Intl. AP, MO | 966 117.38 46.21
Ithaca Cornell Unv., NY | 1399 150.36 59.20
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AFI to Frost Depth

AFl is converted to frost depth using Brown (1964) formula
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STATION 100YR | FROST DEPTH (CM) | FROST DEPTH (IN)
Charleston City, SC 22 9.34 3.68
Asheville, NC 254 47.92 18.86
Kansas City Intl. AP, MO | 966 117.38 46.21
Ithaca Cornell Unv., NY | 1399 150.36 59.20
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Distribution of Stations

Frost Depth
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Changes in Frost Depth

Frost Depth Value Change
1951-1980 to 1981-2010

Results:
* Reduction -
~73% of stations
* Increase -
~23% of stations
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Changes in Frost Depth

Frost Depth Value Change
1951-1980 to 1981-2010
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CONUS AFI Trend
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Product

NCDC Data Governance process
 Climate Normals: Supplemental Normals

— Seasonal AFl vaules, return period values, & frost depth estimates
— AFI & frost depth maps

e Availability — closer to the end of the year (October)
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Thank You!

Any Questions?

_gg Customer focused
— & | Performance basede

* Contact: rocky.bilotta@noaa.gov
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