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Radiometer algorithm: review of the existing
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Bayesian Algorlthm

Gaussian PDFs
(variance «xparameter w
uncertainties) b 0 _
i ; sm &T
6 = sand |—| Sample : [ sr_nl ] domain
clay i c
Tsoil a o)
Tskin v =
- - Forward > o
Model Voo
= =
5 _ _ = O - O
Hist(TbH, TbV |sm;,7;,0) - _ O
+ O O
Non © - <
parametric () c =
kernel o = o
smoother L O v
- o O =
PDF(TbH,TbV |stn;,7;,0)
Measured values
Evaluation
TbH,, | of the PDF
TOVpn, and Tovm
BAYES Likelihood
i Pr(TbH,,, TbV,,|sm,T,0)
Prior
PP(3m7 7_-)
Posterior
_ AN Py (TbH,, , TbV,,|sm,7,0) Pp(sin,7)
Pz(sm, T|TOH,,, TV, 0) = T J Pz (T6Hum, TtV |sn,7,0) Pp (am,7)dsm dr
MAP /. ESTIMATORS \ MEAN
Smmap — argmax PZ(sma 7—-|Tme7 Tbvma 9) S?n'nwan - f f 877’LP2(S771, ’I_‘lTbH,,,,,, Tb‘/nu 0)d87n dr
s
O'E,;nmap = 0'3.;nmean -+ (S?rlfrnean — anﬂ,na,p)2 0'3.;,Lmﬂun =S f f(sm - 3ﬁl17‘lea11‘)2PZ(sma '7-|TbH7n7 Tb‘/'rn: e)dsm dr

November 2014, Seattle, USA



Interpretation of retrieval algorithms
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Retrieval Algorithms Comparison
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New radar-only algorithm: Conceptual model

High -
Sensitivity Rough Soil

ovv|[dB] = Sensitivity * m; + Intercept

Sensitivity and Intercept dependence
. with vegetation (Radar Vegetation
Soil = Index, RVI) and soil roughness (Radar

[dB/cm3cm?]

Soil Moisture Sensitivity

S th
Soil Roughness Index, RRI).
Ié::;itiviw
Bare Vv tati L 1 Max-Vegetation ... . ..
ceeTaTion Leve Definition of three limiting cases:
ﬁltgel:-cept .
Rough Soil *Smooth bare soil (1)
Max-Veg.
= Seil *Rough bare soil (2)
[=¥
) : :
2= *Maximum vegetation (3)
[REF]: Narvekar, P.S.; Entekhabi, D.; Kim, S.; Njoku, E.G.;, “Soil
Moisture retrieval using L-band radar observations”. (undergoing
Low Smooth Soil review).
Intercept
Bare Vegetation Level Max-Vegetation
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New radar-only algorithm
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Vegetation and Roughness Contribution to Backscatter
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Radiometer/Radar fusion: physically based synergy
Sigma-0

Wet surface

Volume

Increasing
biomass

Increasing
soil moisture

Dry surface

emissivity

[REF]: P. Ferrazzoli and L. Guerriero, “Synergy of active and passive signatures to decouple soil and vegetation effects”, Microrad 2010.
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Aquarius Observed Triangles (global observations)

SM GMAO
r T T T T T RVI dependency
-5r 1
0 . .
. .
cn... w‘.'"" 0.9
s i ST |
-10f P) '}3"“" gy o .
0 R S dess o g : 08
- .
3% o
8°°, ad X $
-15 ‘o . . 22 .'.0‘.0.:‘... 4 o Ry 0.7
«> . b4 . x.»s .. A g
20 -15F o ) .'_‘. o, ot %cg
z . . * eeme * P 4 N 0.6
T . « . .S * o0
1) . ° . '.°. P .
-25 T Y. e S0 e a0 ey
.
3 . . Jo ot 05
-30 Sigma-0 -20r °* L a «*
Sigma-0 0.4
-35 Wet surface
. M Wet surface 0.3
-40 -25r
.
ry surface . 0.2
45 - v § S 4 Dry surface
| [ L
cmisivity 0.7 0.8 09 1 11 -30f — o
omisH cmissivity
[ 0.4 0.5 06 07
0 0.05 0.1 0.15 0.2 0.25 03 emisy

November 2014, Seattle, USA



4> 5dB y ¢, _>0.85

Triangle Edges Location

Latitude (deg)

-150 -100 S 50 o 50 100 150
Longitude (deg)

possible RFI

2

o
=]

O
Lo
o (=]

-30

Latitude (deg)

o
=3
T

-150 -100 -50 0 50 100 150
Longitude (deg)

-50
0.2

coastal areas

deserts

oy<30dB y e 0.8

Latitude (deg)

-150 100 -50 0 50 100 150
Longitude (deg)

November 2014, Seattle, USA



Aquarius Triangles by Land Covers

Croplands
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Summary

v'More than 3 years have passed since Aquarius/SAC-D mission was launched. On December 2013,
Aquarius official soil moisture maps were released worldwide provided by NASA NSIDC webpage.

Only Aquarius H-pol radiometer observations are used at this time.

v'More recently, efforts were made towards exploiting all Aquarius available sources of information
(radar/radiometer). In this context, active/passive fusion constitutes a new contribution for soil

moisture retrieval. This work addresses models and observations related to active/passive fusion.

v'Although Aquarius soil moisture monitoring might be somehow unattractive for final-user
applications, its collocated radar and radiometer instruments give a unique opportunity for space-
borne active/passive fusion retrieval development, of special interest for forthcoming SMAP (Soil

Moisture Active Passive) mission.

v'This presentation shows the latest collaborative efforts (IAFE/MIT/Tor Vergata) towards an active/

passive algorithm.
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