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Air-‐Freezing	  Index	  (AFI)	  

Measure	  of	  the	  combined	  magnitude	  and	  dura:on	  of	  
air	  temperatures	  above	  and	  below	  the	  freezing	  point	  
	  

•  Common	  index	  used	  to	  es:mate	  a	  depth	  of	  frost	  penetra:on	  
•  Daily	  mean	  air	  temperatures	  are	  used	  to	  generate	  seasonal	  

values	  
•  Season	  begins	  August	  1st	  and	  ends	  July	  31st	  the	  following	  year	  
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Importance	  
Research	  has	  shown	  that	  up	  to	  one-‐third	  of	  the	  U.S.	  
gross	  domes:c	  product	  (GDP)	  is	  reliant	  on	  accurate	  
weather	  and	  climate	  informa:on.	  
•  Including:	  

–  Construc:on	  Industry	  
–  Agricultural	  Producers	  
–  Hydrologists	  
–  Ecologists	  
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Data	  gathered	  from	  NCDC	  for	  1976-‐1977	  year.	  Sta7on’s	  COOP	  ID	  –	  310301;	  located	  at	  –	  35.6°,	  -‐82.53°	  

Calcula:ng	  AFI	  
•  Daily	  departures	  
are	  accumulated	  
and	  plo*ed	  to	  
create	  a	  seasonal	  
curve	  
•  Seasonal	  AFI	  value	  
is	  the	  difference	  
between	  the	  highest	  
and	  lowest	  
inflec:on	  points	  
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Calcula:ng	  AFI	  
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AFI	  to	  Frost	  Depth	  

Weibull	  distribu:on	  used	  to	  generate	  return	  period	  values	  

Seasonal	  AFI	  values	  were	  calculated	  for	  all	  sta:ons	  for	  
two	  Climate	  Normals	  periods	  
•  1951-‐1980	  &	  1981-‐2010	  (29	  values/sta:on/period)	  

100-‐Year	  return	  used	  to	  es:mate	  maximum	  frost	  depth	  
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AFI	  to	  Frost	  Depth	  
AFI	  is	  converted	  to	  frost	  depth	  using	  Brown	  (1964)	  formula	  	  
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Frost	  Depth	  
Distribu:on	  of	  Sta:ons	  

Sites:	  
•  5,599	  sta:ons	  
•  60-‐year	  con:nuous	  

data	  record	  
(1950-‐2010)	  
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1981-‐2010	  Period	  1951-‐1980	  Period	  

Frost	  Depth	  
1981-‐2010	  Period	  1951-‐1980	  Period	  
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Changes	  in	  Frost	  Depth	  
Frost	  Depth	  Value	  Change	  

1951-‐1980	  to	  1981-‐2010	  
Results:	  
•  Reduc:on	  -‐	  	  

~73%	  of	  sta:ons	  
•  Increase	  -‐	  

~23%	  of	  sta:ons	  
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Frost	  Depth	  Value	  Change	  
1951-‐1980	  to	  1981-‐2010	  

Changes	  in	  Frost	  Depth	  
Frost	  Depth	  Value	  Change	  

1951-‐1980	  to	  1981-‐2010	  
Frost	  Depth	  Value	  Change	  

1951-‐1980	  to	  1981-‐2010	  
Frost	  Depth	  Value	  Change	  

1951-‐1980	  to	  1981-‐2010	  
Frost	  Depth	  Value	  Change	  

1951-‐1980	  to	  1981-‐2010	  
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	  AFI	  vaules,	  return	  period	  values,	  &	  frost	  depth	  es:mates	  
–  	  AFI	  &	  frost	  depth	  maps	  

•  Availability	  –	  closer	  to	  the	  end	  of	  the	  year	  (October)	  
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Thank	  You!	  

•  Contact:	  rocky.bilo*a@noaa.gov	  

Any	  Ques:ons?	  


