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Land surface state, frozen versus unfrozen conditions can be captured by satellite data obtained e <30 W -5
by microwave sensors (Scatterometer- and Radiometer- measurements). depth: 80cm e -3--0.5 W 3 depth: 240cm
Spatially coarse, but with almost daily resolution it can be used to determine the number of PE— °© -0.5- 0.5 -0.5 I
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Hypotheses: I 5

The number of frozen days per year can give an estimate for mean ground temperature

Objectives:

evaluate the accuracy of modelled ground temperatures at specific depths \csib
cSi

—

quantify the sensitivity of such an approach for different arctic regions
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Derivation of FT2T (Freeze-Thaw to Temperature) empirical model (Kroisleitner et al. 2018) is based on a linear
regression analysis of satellite derived surface state flag and in-situ borehole temperatures.

Tab. 1: Overview: Input data for FT2T-model derivation Tab. 2:Abbreviation of Regions

Remote sensing: In-situ: Region Abrev.
Sum day of year frozen Ground temperature western Russia WR

central Russia CR |
Source: Surface state flag: Source: standardized southern Russia far east SR |
frozen, unfrozen, temporary Permafrost cci in-situ high Arctic and Greenland ArcG
. — : Fig. 2: Modelled pan-arctic mean ground temperature 2007-2009 for a depth of 80cm and 240cm, points of in-situ measurements used for the model.
water (Naeimi et al. 2012, temperature dat ,
. ( e pe.a ure data southern and central Yakutia Yuk (Kroisleitner et al, 2020)

Paulik et al, 2014) collection central Siberia cSib
i . norhern Russia far east NR
Satellite: ASCAT Metop Combination of in-situ data: | | Alaskan highway transect/north slope  ANS Yok ,
Sensor: C-band - GTN-P database, western Alaska WA WR Evaluat.lon: , Yuk

scatterometer - RosHydroMet ainland Canada East Ca East SR Mean differences (2007-2009)between modelled and in- WR

Resolution: 12,5 km - additional regional nainland Canada West mCa_West NR situ ground temperature showed an overall tendency for SR

Extent: > 50°N arctic ground temperature Yarmal-Nenets YN = cSib overestimation, particularly at the high latitudes. csNiII:

o ) - CR . . . _ .
Period: 2010-2013 datasets (e.g. Nordicana D). v An underestlmatlon. of in s.ltu temperature were detected CR
in the western Russian regions.
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Model Constraints: Fig. 3- - i
. . g. 3: Mean differences between modelled and in-situ ground temperature 2007-2009 for a depth of a.) 80cm and b.)240cm

Exclusion of outliers (days frozen < 150 and > 330) Measur:ements depth: 80cm depth: 240cm

which signify boreholes near coasts or at mountains ~ P€r region:. | Conclusions & Outlook

*period for model derivation: 2010-2013 MNr of in-situ

* period for model evaluation: 2007-2009 ) * The arctic coverage with borehole temperature measurements at specific depths is a determining factor for this attempt.

Bl0-0
1 0-5 * An extrapolation of shallow boreholes ground temperature is planned to flexibly provide more data across different

The number of input-data varied for specific depths. — - depths. i permafrost

On reason are dlfferent measurement depths ; =0 - 101 * The resolution of FT2T with 12.5 km limits the possibility to model the regional differences as well as the impact of snow

depending on national ground measurement total nr.- 380 total nr- 145 and soils not covered. Therefore an advanced approach is needed. Acknowledgement

programmes( e.g. 80 and 240.cm are measurement h e FT2Tis an independent alternative assessment based on surface state data and can be used to compare and evaluate Z’;ii:@?ﬁé‘;i?;%%5!:’:;2@’;“{'&2‘}

depths of RosHydroMet showing stations in Eurasia). Fig. 1: Number of used in-situ measurements per region further Arctic ground temperature models. Change Iniiotwe (Coy, Contract:

4000123681/18/I-NB.
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