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Objectives

O Objectives: To strengthen the ability of microwave remote

sensing 1n global water cycle studies and seek for new
opportunities of satellite missions.

 Task 1: Brightness-temperature retrieval techniques for synthetic aperture
interferometric radiometers and RFI mitigation techniques

* Task 2: New retrieval algorithm development and long-term data record

development and validation for soil moisture based on current and future satellite
missions

* Task 3: Enhancement of the spatial-temporal resolution of remote sensing
products by combine use of multi-source satellites

* Academic exchanges
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Task 1: Brightness-temperature retrieval techniques for synthetic aperture
interferometric radiometers and RFI mitigation techniques

. Irregular antenna arrays have been studied to diminish the aliasing in the reconstructed
images (preparation of new missions—SMOS- HR) it

" Irregular cross

Irregular array

Quincunx cross

(Krzakala et al. 2021, IEEE JSTARS)




Task 1: Brightness-temperature retrieval techniques for synthetic aperture

interferometric radiometers and RFI mitigation techniques

* Simultaneous reconstruction of subsequent snapshots can impose more constrains on the TB

images and reduce noise.
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Task 1: Brightness-temperature retrieval techniques for synthetic aperture
interferometric radiometers and RFI mitigation techniques

* Digital beam forming shows promising results as an alternative to aperture synthesis. Less
noise in the TB versus incidence angle curves due to less sensitivity to disparities in the
antenna power patterns

Interférométrie
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Abstract: Digital beam forming (DBF) and synthetic aperture interferometry (SAI) are signal process- 0.5 2 & g

ing techniques that mix the signals collected by an antenna array to obtain high-resolution images 0251/~ 1 g g 200
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and the angular signature of the reconstruction floor error are significantly lower with the DBF
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incidence angle [deg]

(Anterrieu et al. 2022, Remote Sensing )
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Task 1: Brightness-temperature retrieval techniques for synthetic aperture
interferometric radiometers and RFI mitigation techniques
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* Using SMAP Tbs to define thresholds to filter SMOS Tbs in regions affected by RFI
* Comparison to SMAP allow to define thresholds
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Task 1: Brightness-temperature retrieval techniques for synthetic aperture
interferometric radiometers and RFI mitigation techniques

* After applying those filters it is possible to reduce bias in SMOS and SMAP BTs

09vsA9:Bias[K[H)

025

* Multilinear regression of SMOS BTs from
30° to 45° with respect to SMAP BTs (40°)

Madelon, Rodriguez-Fernandez et al.
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Task 1: Brightness-temperature retrieval techniques for synthetic aperture
interferometric radiometers and RFI mitigation techniques

* After applying those filters it is possible to reduce bias in SMOS and SMAP BTs

* Multilinear regression of SMOS BTs from
30° to 45° with respect to SMAP BTs (40°)

* Important to have a common L-band time
series to be used to rescale time series of
other sensors for climate data records

Madelon, Rodriguez-Fernandez et al.
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Task 1: Brightness-temperature retrieval techniques for synthetic aperture
interferometric radiometers and RFI mitigation techniques

0 An RFl-suppressed SMOS L-band multi-angular TB dataset (since 2010) was generated by
the two-step regression approach.

 The two-step regression refined SMOS TB has better R values (negative) between
emissivity and in situ soil moisture. 2) Refined SMOS
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Task 1: Brightness-temperature retrieval techniques for synthetic aperture
interferometric radiometers and RFI mitigation techniques

* Refined SMOS TB has consistent spatiotemporal
coverage at different incidence angles, which is
beneficial for algorithms rely on multi-angular TB.
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(Peng, Zhao, Shi et al. 2023, Scientific Data)

» Refined TB at 40° has good relationship
with SMAP TB, SMOS TB are warmer than

SMAP TB.
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Task 1: Brightness-temperature retrieval techniques for synthetic aperture
interferometric radiometers and RFI mitigation techniques

STD of Kypolarized TB s A,
* SMOS instruments are functioning well, small STDs of TBs are  “™|, ' ~ o ‘ 2
predominantly observed in high-latitude areas, as well as densely : 7= ) Is
. 0°|s. el i ' i 50050 > A
vegetated regions. | ':.."!: . S il ENA |7 st

* These selected reference targets (right column of the figure) may sk
serve as “warm” and “cold” targets for the calibration of the future v
Terrestrial Water Resources Satellite (TWRS) over the land area.
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Task 2: New retrieval algorithm development and long-term data record
development and validation for soil moisture based on current and future satellite

Elssfgeneral soil moisture retrieval algorithm (multi-channel collaborative algorithm, MCCA)
that could be applied to various satellites was developed.

* (1) Self-constraint relationship between soil and e (2) Vegetation tau (VOD) is dependent on frequency,
vegetation parameters is used as constraints polarization and incidence angle
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* (3) for a given Tb and corresponding soil and vegetation parameters, the Tb at another channel can be predicted

Fcond: Tbgi%g)l = Vceh(z) - S V Ve ch(1) + S V Tbngcf)l
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Task 2: New retrieval algorithm development and long-term data record
development and validation for soil moisture based on current and future satellite
missions el e

. %Jhe global spatial distribution is more reasonable (LPRM products tend to be wet;

JAXA products tend to be dry; CCl products have incomplete spatial coverage).
Implementation for AMSR
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(Hu, Zhao et al. 2023, Remote Sensing of Environment
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Task 2: New retrieval algorithm development and long-term data record
development and validation for soil moisture based on current and future satellite

Mis§IRBSAccuracy of soil moisture is improved compared with other soil moisture products
through validation at 25 ground SM val networks.

* Consistency between AMSR-E and AMSR?2 retrievals.
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Task 2: New retrieval algorithm development and long-term data record
development and validation for soil moisture based on current and future satellite
missions
. SIJhe demonstration of the variation pattern of vegetation optical depth with
microwave channels (frequency, polarization)
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(Hu, Zhao et al. 2023, Remote Sensing of Environment IGBP Class DOI: 10.11888/Terre.tpdc.272907.
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Task 2: New retrieval algorithm development and long-term data record
development and validation for soil moisture based on current and future satellite

mission
. SIJhe ?\/ICCA retrieved soil moisture generally has a comparable correlation (R) with
other SMAP products, while the ubRMSE of MCCA soil moisture is generally lower

than that from other SMAP products.
Implementation for SMAP
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Task 2: New retrieval algorithm development and long-term data record
development and validation for soil moisture based on current and future satellite

. PO VoDs provide more information compared to one VOD.
* Lower V-polarized VOD in densely vegetated area may attribute to the plant
canopies with a structure dominated by vertical stalks in forest.
* Higher V-polarized VOD than H-polarized VOD in Sahara needs more studies to
explore.
degree of information
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Task 2: New retrieval algorithm development and long-term data record
development and validation for soil moisture based on current and future satellite
missions

e All VOD products at diff channels have a strong linea
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AMSR _ascl8v 0.914 | 0.947 | 0.930 | 0.954 | 0.979 | 0.710 | 0.703 | 0.740 | 0.731

AMSR_des06h
AMSR_des06v
AMSR_des10h
AMSR_des10v
AMSR_des18h
AMSR_des18v

smap_PM_tauh
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smap_AM_tauh
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00 600 700
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3" Year Results Reporting

Task 2: New retrieval algorithm development and long-term data record
development and validation for soil moisture based on current and future satellite

missions. _ . _ e
O A new soil moisture dataset was derived from Chinese FY-3B MWRI TB J SMAP SSM J

FengYun-3 series satellite(NNsm-FY), using Machine learning 2002t L1 Swath 6:00 2t 36 km
technology and SMAP L band soil moisture.

R 1
esample Spatio-temporal

— L ) matching (2015-2017)

) | ‘| TBs36km || MVI36km |
e Data: | s-odm JL Yo oem ‘

Due Lo imereios [N - G
FY-3B MWRI L1 TB provided by NSMC 2010-2019 |
SMAP L3 soil moisture https://nsidc.org/data/smap 2015-2017 %

L\ (2015-2017)

¢ |n situ Soil moisture :
----14 Dense validation networks

(a) 7 USDA watershed networks, (b) 2 Tibetan Plateau e
networks (c) 2 OZNet networks, (d) the REMEDHUS network, ,' "
and (e) 2 AMMA networks. o
----5 flux datasets(258 sites) \enoang /Y e
(a) FLUXNET2015, (b) 1COS2020, (c) ICOSETC2022, . Satllic offical produer o7 TR ORI

(d)AmeriFlux Network (e) TERN o
Yao, Lu, Zhao et al. 2023, Scientific Data
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Task 2: New retrieval algorithm development and long-term data record

development and validation for soil moisture based on current and future satellite

missions
O Training result (2015-2017)

e high CC (>0.8) with the target SMAPL3sm globally, except for regions of equatorial rainforest and
forest at high latitude such as part of Russia.

« Statistically, 60 percent of RMSE over global land are below 0.03 m*/m?,

and 30 percent of RMSE is between 0.03 m?*/m? and 0.05 m3/m’.

90N 90N 0.1

e 0.09
60N | S

= 0.08
30N 0.07
0.06
0.05

10.04

308 0.03

0.02
60S

0.01

90?80 : 180 12ow 60w 0 60E 120E 180

(a) CC (b) RMSE(m3/m?3)
statistical result of FYNNsm and SMAPL3sm
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Task 2: New retrieval algorithm development and long-term data record
development and validation for soil moisture based on current and future satellite

missions _
[ Validation and Comparison at dense networks

- Naqu - Naqu
=] T 1 E T .
.»E 0.6 > SMAPsm NNsm-FY —— Obs-sm nE 0.6 > o 3 r ‘ NNsm-FY FY-sm Obs-sm —|
i $ a8 % o 280 s ® y @
£04 o 204 o 2 B e85 & % p P
= sl = ° B ¥
£ M i £ Wy M i A R(”M\ i T 7 jﬁ#\
202 o 5 202 e oo AW 5N 8 3 e o o ;\ ' o) 3
% o Mm»&&g 3 PN A % 0 [P g“@&aﬁ‘ .J EVQ,JM%;M% “L@‘ﬁa“x{\%ﬁm L N b el
2 I 2 I | | L
@ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 i 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
" REMEDHUS 7 : 1 . REMEDHUS _
g 061 SMAPsm NNsm-FY obssmH  Egel ‘ NNoFY o — o
£ 04 : 0.4
‘3 - S o 8 . a%Bae & &l 2 o b g & . sk 8 °m &8 . B0 ¢ & 8 A d a , PR ol 2 -2 %
z 0 \n'u‘vuff‘f&%«mﬁ e A0l ALt YER g S = WWJ\AJ’N“&MJ il e Vil A o g Vel vl
3 L I I I =0 ' i \ I \ ‘ I
“ 200 2011 2012 2013 2014 2015 2016 2017 2018 2019 “ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
(a) CC (b) ubRMSE
. 1 0.1 . (a) CC (b) ubRMSE
‘ ‘ : 1 ‘
* NNsm-FY agrees well with SMAPsm and ¢, 7 L[ 2008 | 20 2
5 o P { 5 8 ;o.. o io- 0‘1
Qi : - i = ] Zo. = Z 0. 11 z .
in situ, while FY-sm shows overestimation 3°¢ H o o P Foo L :
© 0.4 L o 0.04 H m N L 0.05 ‘
@ | @ . . ] o 0.
over REMEDHUS network; At Naqu network, .. Eo - 202 ¢
2 9 a
. . 0 . 0 . 0
FY-sm has very few retrievals only in NNsmFY  SMAPsm NNsmFY  SMAPsm NNomFY  FY-sm NNomFY  F-sm
N th ——actual SSM —— SSM Anomalies —— actual SSM_ ——— SSM Anomalies [ actual SSM —— SSM Anomalies actual SSM SSM Anumalics‘
or ern summer . _(©)CC 02 (d) ubRMSE . (c) CC (d) ubRMSE
‘ T . + 0.2 + '
i ‘ }
@ «» 0.15 » @
¥ 205 i 20.15
* From boxplot both at dense networks and £ H H— : | | 2 = £ - |
" O T w iT i % 0 = 0.1 T
. = : = = = = i
flux sites, NNsm-FY performs poor than = ¢ | Sees| BB = e Sees)
- 0.5 ‘ 0 ' 0 :
SMAP and better than FY Sm NNsm-FY SMAPsm NNsm-FY SMAPsm NNsm-FY  FY-sm NNsm-FY FY-sm
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Task 2: New retrieval algorithm development and long-term data record
development and validation for soil moisture based on current and future satellite

missions
O A new soil moisture dataset was obtained from the China-France Ocean Satellite (CFOSAT) using an
improved change detection algorithm (Ku-band scatterometer)

Ao
* Change detection algorithms for vegetation cover

The total backscatter change is expressed as the
sum of the change in backscatter under bare soil
conditions and the portion of the change in , ~—
backscatter influenced by vegetation. AGHx—

veg _ .. soil
AC o = a* Vi + Aopax

—~e.

AGveg —a.-V+ AO‘SOll _ 0_veg 0_ve_g AO-SOil *ﬁ ‘%
t t min i veg ™ soil
r o, > =a-Vy+ Ao
Vi

veg,(ij) _ soil _ ,veg(ij)  _veg(ij)
AO‘tV =a-V; + Aoy = Oy, min,V,

V, NDVI
A8 () _ —a-V, + AgSOil — Gveg,(i-i) __veg,(i))
max,Vy 1 max — “Ymax,V; min,V;
Aoy &) —a. v
SM = exp(—=— [IN(SM gy + K) — I(SMpin + K)] + I(SMppiy + K)) — k

AO_veg,(l.])

max,l/; —a-V
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Task 2: New retrieval algorithm development and long-term data record
development and validation for soil moisture based on current and future satellite

m ISS I O n S . . . o~ CFOSAT _Soil Moisture_20210315_0.25_Ascending P
0 CFOSAT Global Soil Moisture Retrieval Results | Ak L]
0N T ” %\J»/“';iw = i ST ' os
s CFOSAT Ku VV ORBA 2019-2022 s oA
- y= -8.35x+9.36 M .
a 30°s ; .*“/"fw” 02
2 ‘
6 50°S
<
g i . 01
B0 70°s B——— S :
2 )
4 9°°s18°° 140°W 100°W 60°W 20°w 20°E 60°E 100°E 140°E 180° 00
0% SMAP_Soil Moisture_20210315_0.25_Ascending o
0 o 0.5
00 01 02 03 04 05 06 07 08 09 1.0
NDVI 3N 04
e Establish a fitting function between the CFOSAT ™ o
backscatter coefficient and NDVI from 2019 to 2022 to .
create a change detection algorithm for soil moisture  «s
retrieval.

180° 140°W 100°W 60°W 20°wW 20°E 60°E 100°E 140°E 180°

( Duan, Zhao et al. Under revi EW) Global Soil Moisture Comparison between CFOSAT and SMAP
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Task 3: Enhancement of the spatial-temporal resolution of remote sensing products
by combine use of multi-source satellites

0 Using Luan-river Basin airborne data, NAFE' 06, SMAPVEX15, and SMAPVEX16 to

evaluate the impact of the initial resolution on the downscaling results
(preparation of future mission SMOS-HR )i.ou. srooossst

8x8 km? 16x8 km?
R= 085 STDD=0.036; Slope =0.91; Slope =0.95 R=0.77; STDD=0.047; Slope =0.9; Slope =0.95 R=0.71; STDD=0.055; Slope =0.87; Slope =0.93
1.0 1.0
Aggregation to 36, 18, 12 > S Z
and 4 km resolution (or 40, owlnstt?a ot e “ 0 08 €0
resolution 5= 5= =
20,10 and 5km) E, Eos E, .
— " Cgy =Y = ; s
TG l'f ? ) P [ » . P
' N : S04 504 504 2
Downscallng \ Ea g C g o g s
Algorithm ] 2 i & Vit & 5
-\_\ D[Si ATCH 7 ¥ 002 4] 0o02f . Q02 PR
rlm St al. ZOOS W 3 0 1
0 02 04 06 08 10 0 02 04 06 08 10 0 02 04 06 08 10
/ \ Original SM[m3/m3] Original SM[mS/m3] Original SM[malma]
‘.,}_ Aggregation
Airborne D 1'( a

32x8 km 64x8 km?
R=0.7; STDD=0.056; Slope1=0.85; Slope2=0.91 R=0.64; STDD=0.069; Slope1=0 91; Slope,=0.95
Evaluation 1.0

.0
"’EO,S MEO.B
¢ ¥ Eoe Eos
ol J S04 §o4
Volumetric Soil moisture m¥m?* 3 T

L N 8 o2, 802
Soil Moisture @ 1km 0.08 0.1 015 02 0.25 0.3 "

Resolution % 02 04 05 08 10 % 02 04 06 08 10

Original SM[m®/m?] Original SM[m%/m?]
* Downscaling results in the Luan River Basin
(Rodriguez-Fernandez, Zhao, Colliander et al. (Preparing) I_3etter soil moisture estimation can be performed with higher

initial resolution (the higher correlation, and the lower STDD)
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Task 3: Enhancement of the spatial-temporal resolution of remote sensing products
by combine use of multi-source satellites

Products R R? Bias SDD

Sentinel-only high-resolution data

0 Multi-scale evaluation of different soil

. . . . S2MPgip 059 036  —0.06 0.05
moisture data sets with respect to in situ SMPeiss 056 037 —006 006
measurements CoperSSM 0.53 0.18 0.04 0.08

Merged high-resolution data
. CoperSWI 074 046  0.05 0.05
* Interpolated products (SMAP 9km) give the SMAPSI 064 035 —0.03 006
same results as the original SMAP 36km. Corse seeolation data

. SMAPL3 076 058 —0.04 0.05

* Downscaled SMAP+SI1 gives less good results. SMAPL3E 077 059 004 | 0.05

en aggregated to m the perrormances SMOSNRT 068 046 —0.03 0.05
High-resolution data aggregated to coarse resolution

S°MP%,, 058 038 —0.06 0.06

S?MP% ;056 038 —0.05 0.06

CoperSSM* 0.53 020  0.05 0.07

CoperSWI* 073 047  0.05 0.05

| SMAPST* 0.9 044 —0.02 | 0.4

(Madelon, Rodriguez-Fernandez et al. 2022, HESS)
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Task 3: Enhancement of the spatial-temporal resolution of remote sensing products
by combine use of multi-source satellites

0 Comprehensive analyses of alternative downscaling soil moisture products to give clear
guidance on the performance differences between current downscaling techniques

 Downscaling factors

D"g‘::f):l“‘g STR NSDSI-1/2/3 ATI DTA SEE TVDI VICI
normalized Temperature
shortwave shortwave- . . peratt vegetation
. . Apparent Diurnal soil and
Full name infrared infrared (SWIR) ) . temperature
transformed difference bare thermal temperature | evaporative Vegetation condition
flect soil moisture inertia amplitude efficiency Dryness nd
reflectance o Index index
Why it can water absorption difference Zf;ﬁ;??;;ﬁ:;f?ﬁ:
be used as a | between shortwave-infrared bands, resistance to temperature
proxy for greater amounts of water in the soil ariations—c fn be LST-VI triangular feature space
soil result in a more significant in diZative for variations in
moisture difference in soil reflectance . .
soil moisture
. Van Fang et al., .
Babaeian et Yue et al., 2019, doninck et 2022, Merlin et al., | Tagesson et Peng et al.,
References al., 2018, ISPRS al. 2011 Vadose Zone 2012, al., 2018, 2016,
RSE ) : ) TGRS RSE TGRS
IJAEOG Journal

 Downscaling methods

v' Daily model

SMHR = SMLR + LR

— % actoryp — factor
factorLR (f HR f LR)

Molero et al., 2016, RSE

v’ Yearly model
1 SMig;

SMHR == SMLR + —

— x (factoryg — factor,
W 2. Factonyg; " /actorn = factoris)
1= !

Merlin et al., 2013, RSE

v’ Linear Regression model
aSM

dfactor

SMygp = SMp + ( ) * (factoryg — factoryg)
LR

Das et al., 2011, TGRS
v’ Change detection algorithm

aSM
SMygt=SMip¢—t, T+ ( )LR * (factorHR — factorHR,t_tR]

dfactor
Piles et al., 2009, TGRS
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Task 3: Enhancement of the spatial-temporal resolution of remote sensing products
by combine use of multi-source satellites

1.0

.

R=0.210

O Downscaling results in the Luan River Basin * STR-based result | i
* The spatio-temporal downscaled R values of reflectance-
based downscaled SM products are Iae{g’g%{ than that of other factors

Daily model @ @
Yearly model @

R=0377
Slope = 0.341
Bias =-0.039

x

RMSD = 0.105
ubRMSD = 0.97
num 4‘303;
. °® 9
o wd
00 ‘ -
.

ubRMSD = 0.097
num =11305

e
o
o

A}

=]
'S
=]
=

% o
* %% o

SMAP SM (m®/m?)

0.4

Probability density estimate

I
o
I
o

°

&

Downscaled SM (m3/m3) using STR

0

0 0.2 0.4 0.6 0.8 1.

o
o

0.2 0.4 0.6 0.8 1.0

D.23 0.3 In situ SM 3-cm (m*/m®) In situ SM 3-cm (m®/m®)
10 — 1.0
e ATI b d | R=0211 ) R=0.226 0
0.25 -based result | sipezo1s Slope = 0.146
Li R i del Bias --0.053 2 | Bt o0s 3
ias =-0.05. ias =-0.05: -
inear Regression model { 0.22 0} Dlas 0053 £ o8] pern o g
A ubRMSD = 0.097 =] ubRMSD = 0.096 30 £
0.2 é num =11273 o num =11273 2
L)
. “g 06 E 0 % 5
LR model (NDVI-based grouping) { 0.25 0.15 < “g %
E 20
g 3
p, 04 % 04} o %8 s &
: i i 0.1 g 4 3, & —8 °®, . 9 E
Change detection algorithm { 0.21 0. 2 o o 5 Fing vy e 0 5
02 . z 02 . :
* . = . ’
] jol
‘$ 0 S i 0
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g‘,‘)@ In situ SM 3-cm (m3/m3) In situ SM 3-cm (mg/m3)
10 w10 30
-0. 55| R=0271
: : * SEE-based result | S5 5 .
lope = 0.152 Slope =0.291
* SM spatial maps can clearly reveal water bodies | B [ e -
SMN-SDR 2019167 & ubRMSD = 0.095 ] ubRMSD = (*114, g
é num =9073 o num 9078 ¢, ® o w0 7
SMAP SM STR (LR) = 06 E o6l &% o%Te o g
25N 25N 25N —3  asN 3 E ™ "E ’ . $o g A 2
05 - 3 0.5 =2 2 3 of 15 i1
e % ) E ) '“ . l. LI . "?':J
04 04 % 0.4 - g 04 ~=. - :: ; ::,
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EO Data Delivery

Data access (list all missions and issues if any). NB. in the tables please insert cumulative figures (since July 2020) for
no. of scenes of high bit rate data (e.g. S1 100 scenes). If data delivery is low bit rate by ftp, insert “ftp”

ESA /Copernicus Missions ESA Third Party Missions Chinese EO data

1. ESA SMOS SCLF1C (ftp) 137,224 1. 1. FY-3B,C,D 835
1. ESA SMOS AUX_ECMWF (ftp) 137,249 2. 2.CFOSAT 8915
2. CATDS SMOS L3TB (ftp) 8582 3. 1.

2. CATDS SMOS AUX (ftp) 729 4. 2.

5. 5. 3.

6. 6. 6.

Total: Total: Total:

Issues: Issues: Issues:



@ Chinese Young scientists' contributions in C esa3

Dragon 5 0

mm Poster title Contribution including period of research

Panpan Yao  AIRCAS A global daily soil moisture A new soil moisture dataset was derived from Chinese
dataset derived from FengYun-3 series satellite(NNsm-FY), using Machine
Chinese FengYun-3 MWRI learning technology and SMAP L band soil moisture.

Jiagi Zhang AIRCAS Characterizing the Channel Investigating the channel dependence of vegetation
Dependence of Vegetation effects on microwave emissions from soils using a
Effects on  Microwave higher-order vegetation radiative transfer model.
Emissions from Soils

Xiaowen Gao AIRCAS Snow density retrieval in This research established a method to retrieve snow
Quebec using space-borne  density below vegetation canopy using L-band SMOS
SMOS observations observations and achieved a bias of 9.4 kg/m3 and an

RMSE of 83 kg/m3 at 43 stations located in Quebec,
Canada.
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Academic exchanges

« Chinese PhD student Zheng Jingyao visited
CESBIO SMOS team for one year (2022.9-2023.9)

[

Collaboration on two articles

Contents lists available at ScienceDirect

International Journal of Applied Earth
Observations and Geoinformation

ELSEVIER journal homepage: www.elsevier.com/locate/jag

Soil moisture downscaling using multiple modes of the DISPATCH
algorithm in a semi-humid/humid region

Jle{:e:?oZIl{lsélligllilzq;illilll;(lilez 4 |§H¢nlg lzzhéqul Rq dsﬂg u ez F e rn a n d ez
Chuen Siang Kang ®, Xiaoyi Wang MerlLl n et al JAG 021

Manuscript Click here to access/download;Manuscript;Manuscript_WDL-
SM-FT-Val_RSE2023.docx
Click here to view linked References

1 Use of a new Tibetan Plateau network for permafrost to
2 characterize satellite-based products errors: an application to soil

3 moisture and freeze/thaw

4 Jingyao Zheng™®, Tianjie Zhao®", Haishen Lii®, Defu Zou‘, Nemesio Rodriguez-

5  Fernandezd, Arnaud Mialon?, Philippe Richaume?, Jianshe Xiao®, Jun Ma, Lei Fang,

6  Peilin Song", Yonghua Zhu®. Rui Li®, Panpan YaoP. Qingqing Yang', Shaojie Dul, Zhen

7  Wangk, Zhiqing Peng®, Yu\%hsongl\%hagl I_Rg]érlg,u% F%rnandez
Kerr et al. RSE, under Revision

8  Jiancheng Shi™
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