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Introduction:
The freeze-thaw (F/T) status of the landscape Is closely

linked to surface energy budget and hydrological activity,
the seasonal dynamics of vegetation growing seasons,
terrestrial carbon budgets and land-atmosphere trace gas
exchange. Satellite microwave radars and radiometers are
well suited for global F/T monitoring due to insensitivity
to signal degradation by atmospheric contamination and

solar illumination effects, are uniquely capable of -The SeaWinds daily F/T classification (frozen or non-frozen) is derived using the

cetecting the distinct change in landscape dielectric BYU daily global sigma-0 browse product from QuIkSCAT L1B data. s
properties between predominantly frozen and thawed =

Global F/T classification criteria:

- The STA based SSM/I and AMSR-E AM/PM F/T classifications are produced as
discrete frozen (0) or non-frozen (1) daily values;

-The combined SSM/I and AMSR-E F/T classifications are determined as frozen
(0) or non-frozen (1) where the same F/T classification value occurs for both AM
and PM retrievals, as daily output; as transitional (2) where AM frozen and PM
non-frozen values occur, and inverse transitional (3) where AM non-frozen and
PM frozen results occur;

20-year QC Map:
FT_ESDR quality (QC;1988-2007)
assessment was developed to identify -~
regions of relative high to low quality
of F/T classification results in relation
to general climate and landscape
features; the QC map ranges from low
(estimated accuracy < 70 %) to best
(estimated accuracy > 90 %) quality

categories; areas in white are outside
the FT_ESDR domain

20-year SSM/I global non-frozen period variation:
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accuracy relative to NCDC stations, while global SSM/I F/T
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barren (16) areas were masked
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constrained by seasonally frozen temperatures; the average
(1988-2007) seasonal progression of SSM/I derived frozen area
ranges from 0.48 (+0.03) million km? (August) to 34.6 (+0.9)
million km? (January);

-Daily F/T transitional areas occupy from 3.2 £0.27 million
km? (August) to 13.2 £0.59 million km# (November);

-These results are being used to construct a consistent,
systematic long-term (>20 yr) global daily record of F/T
dynamics with well defined accuracy;

- The FT_ESDR will be available online at

F/T Algorithms: tSeasonal Threshold Approach (STA)
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where T, = brightnesstemperature and ¢ = backscatter

Example linear regression
relationships between the
spatial and seasonal scale
factor, AT, [K] derived from
SSM/I 37V AM and PM
overpass daily time series,
and NNR daily surface air
Temperatures, T, and T,
[°C] in 2004 (above)
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Example pier-WiLSé dynamic T, [K] change thresholds [T] derived using SSM/I P37V (PM overpass) and NNR “ad - B Irvv-transitional

T, (atleft) and SSM/I A37V (AM overpass) and NNR T, (at right) in 2004

Global FT _ESDR domain:

-defined by 7-year DAO reanalysis climatology using a “cold temperature constraint index [CCI, days yr];
-encompasses all vegetated regions where low temperatures are a major constraint to ecosystem processes.

0 T < T (http://freezethaw.ntsg.umt.edu/) and archived to the NSIDC
iTMin =< T;:ZX__T.II\_AI\T;” , If Tyimax > Trn > Taimin DAAC.
1, ifT >T,
_ Acknowledgements
CCl = 365-iTy;,

Portions of this work were conducted at the University of Montana and Jet Propulsion
Laboratory, California Institute of Technology under contract to NASA. This work was
supported under the NASA Making Earth Science Data Records for Use in Research
Environments (MEaSURES) program (NNHO6ZDA0O01N-MEaSUREs)

Tumax 8Nd Tymin Vary by major land cover class using a global
Biome Properties Lookup Table (BPLUT)

121-150
151-180
181 - 210
211 - 240
241 - 270

o 271- 300
B s01-330
B 351 - 365

Global FT_ESDR domain d_erived from CCI [days yr?] using DAO daily minimum
air temperature climatology (2000-2006); approximately 52.5 % (66 million km?) of
the global land area.
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