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PR F/T and SSF in the WARP processor
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LY Temperature — Backscatter

Examples of the behavior of normalized backscatter with respect to temperature:
Alaska, Happy Valley (Wooded Tundra) / 69.16°N, 148.84°W

ASCAT

gpi: 3049836
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ERS
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st Temperature — Backscatter

Examples of the behavior of normalized backscatter with respect to temperature:
Russia, Apuka (Herbaceous Tundra) / 60.97°N, 168.27°E

gpi: 2852745
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Lt Temperature — Backscatter

Examples of the behavior of normalized backscatter with respect to temperature:
Russia, Buyaga (Deciduous broadleaf forest) / 60.08°N, 126.19°E
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mieis] Temperature — Backscatter

Examples of the behavior of normalized backscatter with respect to temperature:
Russia, Solnechnaya Bay (Ice) / 78.34°N, 104.69°E
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Lt Temperature — Backscatter

Examples of the behavior of normalized backscatter with respect to temperature:
China, Mazong Shan (sparsely vegetated area) / 41.76°N, 97.25°E
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oy F/T parameters

~" (static for each grid point)

Name

Description

Freeze/thaw threshold

Threshold below which the surface state can be flagged
as frozen: inflection point of logistic function betwen +-
10°C

Steepness of linear regression during frozen period

Steepness of linear regression between -35 and -5°C

Snowmelt/water level

Statistical outlier method; outlier with highest backscatter
value = snowmelt threshold (~snowmelt onset, inundation)
/I lowest backscatter measurement if no outlier is detected

Transition point 1, 2

Day of year when transition between winter and summer
(1) and summer and winter (2) happens

Standard deviation frozen

Standard deviation of normalized backscatter during
frozen period

Sigma mean summer, winter

Mean normalized backscatter in summer/winter

Permanent ice flag

True if logistic function has a negative behavior
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pewpree F/T parameters — ASCAT frozen level

e (static for each grid point)

ASCAT sig_flevel
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pewprers F/T parameters — ERS frozen level

e (static for each grid point)
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},; sty Surface State Flag values

Value Description

0 Unknown

3 Snow melt / water on surface
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mietid] Decision trees for the SSF

1 s Checking anomalies
%wm—-— o> Sy oa™)

Gy <Th3 unknown AG ,, > 2 x Stdev (o ™)
WoRr TWS or TSW

TWS oR TSW AG ,, > 2x Stdev (6 ;")

0 > Tl | .
TSW Ac ,, < =2xStdev (o [
ou <2} . o
. < < .

T2 SO < Thri T™WS Ao, > Stdev (6 )

Gy < T3 AG , < -2x Stdev (0 5

AND WoRTSW
Deep Snow Flag w Oy < Thrs snowmelt / water

Gy STt snowmelt / water | Oy =Thd snowmelt / water
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e SSF from ASCAT backscatter data

=5 | - air temperature at Harts Pass (48.73 N, -120.65 E)

SSF vs. in-situ temperature (station: SNOTEL MARTSPASS), cell: 423, gpi: 2449656

« « frozen
« = meltwater

— AN temperature st 2 m
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unknown
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e SSF from ERS backscatter data

3 - air temperature at UP3A (64.77 N, -148.28 E)

40 SSF_Python, soil temperature at station BNZ-LTER UP3A

—— Soil temperature
« unfrozen
+ frozen

+ + meltwater
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BELl SSF from ASCAT and ERS data

Top: ASCAT
Bottom: ERS

Mind the different date ranges!
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PR SSF Validation

%.

Reference Dataset ASCAT SSF ERS SSF
Internation Soil Moisture Network | Air and soil temperature at W v
(ISMN) different network stations
National Snow and Ice Data Arctic Soil Freeze Thaw Status v v
Center from SMMR and SSM/I
Global Land Data Assimilation .
System (GLDAS) Soil temperature (0.00-0.10 m) v v
Global Land Data Assimilation
System (GLDAS) Surface temperature v v
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ERS — NSIDC

Northern Canada (cell 500)
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- Validation:
= ERS — NSIDC

Norway (cell 1398)
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’3} oy ERS — NSIDC

Russia (cell 1900)
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™, st Validation: SSF — GLDAS temperature

@

I'T Metrics, SSF (ASCAT) vs. GLDAS, cell: [S00]

FT Metrics, SSF (ERS) vs. GLDAS, celi: [500]
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}‘,. e Validation: SSF — GLDAS temperature

X

FT Metrics, SSF (ASCAT) vs. GLDAS, cell: [1398] FT Metrics, SSF (ERS) vs. GLDAS, cell: [1398)
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st Validation: SSF — GLDAS temperature

%

ASCAT ERS

Corr. Casfied obs. (W) ASCATXILDAS 085 L1 corr. classifed obs. (%) ERSGLDAS 085 L1 100
"
™'w
n
N
"
“ 7
o -
o §
-
on | 3
e b
ww | n
“
&
o4
\ 4
15 \ [
N - P

» Sode Ly
" ———
B et o —w v fm—car

17 February 2016 24 sercch....-




>
,\,‘ scirocco
> . .

3.

= Limiting factor: data density

= Good results for higher data density compared to different validation
datasets

= Qutlook:

— Why does the process fail in regions with low data density?
— What can be done against it?
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