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Introduction
SMOS Llc products

SM_OPER_MIR_SCLF1C_20110910T010148_20110910T015542_346_001_1
SM_OPER_MIR_SCLF1C_20110910T015148_20110910T024544_346_001_1

SM_OPER_MIR_SCLF1C_20110910T024148_20110910T033547_346_001_1 1 folder for each half
SM_OPER_MIR_SCLF1C_20110910T033150_20110910T042540_346_001_1 orbit
SM_OPER_MIR_SCLF1C_20110910T042153_20110910TO51552_346_001_1
SM_OPER_MIR_SCLF1C_20110910T051155_20110910TO60554_346_001_1 (~29 / day)

SM_OPER_MIR_SCLF1C_20110910T060155_20110810T065556_346_001_1
SM_OPER_MIR_SCLF1C_20110910TR65157_20110910TO74559_346_001_1
SM_OPER_MIR_SCLFI1C_20110910T074200_201108910T083601_346_001_1
SM_OPER_MIR_SCLFI1C_20110910T083202_20110910T092604_346_001_1
SM_OPER_MIR_SCLFI1C_20110910TR52205_20110910T101606_346_001_1
SM_OPER_MIR_SCLFI1C_20110910T7T101207_20110810T110606_346_001_1
SM_OPER_MIR_SCLFI1C_20110910T7110210_201109107T115609_346_001_1
SM_OPER_MIRE_SCLF1C_201109107115212_20110910T7T124611_346_001_1
SM_OPER_MIR_SCLFI1C_201109107124214 2011089107T133613_346_001_1
SM_OPER_MIR_SCLFI1C_201109107133217_20110910T142616_346_001_1 ’//

Data block

SM_OPER_MIR_SCLF1C_20110910T7133217_20110910T142616_346_001_1.DBL
SM_OPER_MIR_SCLF1C_20110910T7T133217_20110910T142616_346_001_1.HDR

Header (XML)
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SM_OPER_MIR_SCLF1C_20110910T133217_20110910T142616_346_001 1/

SM_OPER_MIR_SCLF1IC_20110910T133217_20110910T142616_346_001_1.DBL

SM_OPER_MIR_SCLF1C_20110910T133217 20110910T142616_346_001_1.HDR
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1. Reading L1c with RWAPI

Installation & requirements

» The RWAPI Matlab toolbox is delivered through a tar file with a pdf file explaining the
installation procedure and containing a user guide.

* Installation requirements:

e 64-bit Linux
« Matlab 2009a

/% Environment variables to be able to use the RWAPI toolbox \
addpath([genpath(‘/home/leroux/Utilitaires/Rwapi_ARRAY/"]) ;
setenv('’XML_RW_API_HOME','/nome/leroux/Utilitaires/Rwapi_ ARRAY/lib/rwapi/*);

% When using the RWAPI toolbox, change directory to have the conf file
% xml_rw_api.usr_conf.xml

@ /home/leroux/Utilitaires/Rwapi_ ARRAY/test /

You can also create a link to this

xml file in your working direcﬁory



1. Reading L1c with RWAPI

Reading L1c file

-

% Name of the directory of L1c data
name_dir = ['/mnt/DPGS/SCLF1C/2011/09/10/,...
'SM_OPER_MIR_SCLF1C 20110910T133217_20110910T142616 346 001 17:
O A X
o pl = | Stack: | [P select data to plot -
|Name £ |‘u’alue |ru1in |Max
% Reading SMOS file _ Inna_rﬁe_-;:nr 'jEnxnztﬂizlfg[:oﬁiufg;z...
in_p = RWAPI.product(name_dir) ;
q] i [[»
O A X
% 2 datasets in the product (as in a structure) |ﬂ 5] & 8 | stack | | 59 select datato plt -
dl =in_p.dataset(1) ; %a;n:f - o676 RWAR daasets =
d2 = in p_dataset(Z) ; Qa2 < 137106 RWAPI. dataset >
— &)in_p < 12 FWAPL product >
] name _dir 'ty DPGS/ SCLF1C/ 2011709/ ...
k {] i | I




1. Reading L1c with RWAPI

Reading L1c file

, =x odl{l)
> [

Dataset 1:
information about
each snapshot

\

Dataset 2:
information about
each point (DGG)

ans

ans

Snapshot_Time:
Snapshot_ID:
Snapshot_0BET:
¥_Position:
¥_Paosition:
£_Position:

¥ _welocitw:
Y_Welocitw:
Z_Melocity:
Wector_Source:
o

ni:

n2:

n3:

TELC:

Geomag_F:
Geomag_D:
Geomag_T:
Sun_RA:
Sun_DEC:
SUn_BT:
ACCuracy:
Fadiometric_ACcuracy:
¥_Band:
Quality_Information:

== d2010

Grid_Point_ID:
Grid_Point_Latitude:
Grid_Point_Longitude:
Grid_Foint_Altitude:
Grid_Point_Mask:
BT_Data:

~

=2 4101} . 5napshot_Time [)Ei)/ ()f

ans = .
[l struct] reference :
97484291 Days: 4270 01/01/2000
7340888826246031872 _ seconds: 48736

Microseconds: 349634
1.6232e+06
1. 21618406 J
-A.851%e+05
-2.4941e+03
-R.BTT0e+03
-1.8120e+4+03
3
0. 72068
-0, 3085
szg;iﬁ == d1(13.Quality_Information
B.5746 ans =
3. 77R3e+04 Software_Error_flag: O
-o0, 2165 Instrument_Error_flag: O
—-A7. 2095 ADF_Error_flag: O
_23. 7055 Calibration_Error_flag: 1
4.9339
110000
-134.3476 /» 42(1).BT_Dara(i) \
[2.1255 0]
0 ans =
[1x1l struct]
Flags: 8228

B250103

—B7. 0220
-73.8300
2.2594e403
2

[1x3 struct]

BT_value_Real: 232.279
BT_value_Imag: o
Pixel_Radiometric_AcCcuracy: 6346

Incidence_Angle: 35849
Azimuth_Angle: 12360
Faradav_Rotation_Angle: 478
Geometric_Rotation_dngle: 10852
Shapshot_ID_of_Pixel: 97484531

Footprint_Axisl: 27839 A////

Footprimt_Axis2: 17028
Scale factors can be found on pages 281-
3 of document SO-TN-IDR-GS-0005 L1
Spec (available on SMOS blog / Docs)




1. Reading L1c with RWAPI

Flag & angular profile (XY)

» The flag is saved in a decimal value, however it is a 16 bit word with a signification for each
bit:
alias free FOV o
polarization
l / 00 XX
01 YY
XXXX XXXX XXXX X 10 XY

11 XY
extended alias free FOV

 This can be found with more details on page 284 of document SO-TN-IDR-GS-0005 L1
Spec (available on SMOS blog / Docs)

* Angular signature

20

300 ° Re(TBxy) ° Im(TBxy)
=

Stokes

0 200f

100




1. Reading L1c with RWAPI

How are acquired the brightness temperatures ?

DUAL POL

FULL POL

Sequence: X - Y > X oY ...
Period T=1.2s

1B,

Y
S7 S6 S5 S4 S3 S22 S1
67 66 65 064 63 062 061

snapshot/
t7 6 t5 t4 t3 t2 t1 > angle/

time

Sequence: X —» X+XY - YY —» Y+XY — X ...

TB,

Period T=1.2s (0.4+0.8)

X
Y
O O O XY
S7 S6 S5 S4 S3 S2 S1
67 66 65 064 63 062 061
snhapshot/
t7 6 t5 t4 t3 t2 t1 > angle/
time



2. XY2HV by CESBIO

Theory

Geometric angle to account for
the rotation of the HV frame to
the XY frame

Faraday angle to account for
the ionosphere which is charged
of ions

A Even if in the documents, it is written H and V, it was meant to be X and Y !



2. XY2HV by CESBIO

Theory

DUAL POL FULL POL

) > - [TB, |
5 , -1 1By cos’(a) sin’(a) —cos(a)sin(a) 0 X
{TBH } = |:COSH (a) sin” (a):l TBX 1By _ sin (a) cos’ (a) cos(a)sin(@) 0 TBY
IBy sin’ () cos” (a) 6 TBY 0 1B, ~ |sin(2@) -sin(2a@)  cos(2a) 0 eI B,
B, 0 0 0 0 | 0 f;‘mTBXY 0

a = faraday angle + geometric rotation angle
(in product)

Needs to have all Tbs at the same angle to go from

P XY to HV
6=0° ﬂ

—9=-10°

but recorded as +10° Interpolation by time

10



2. XY2HV by CESBIO

Application to RWAPI L1c output

[ [TBhv_struct] = XY2HV(in_p,in_dgg) ;

T

Product from RWAPI

Output : array of structures of the same size as in_dgg

|

! Table of the nodes (DGG) of interest

/;; in_dog=a2470a5;
=» TBhv_struct
TBhy_struct =

dog: A247085
pol: 'F!
TBh: [167x1 double]
TBw: [167x1 doubkle]
TB3: [167x1 double]
TB4: [167x1 doubkle]
EATEBR: [1&67%1 douhle]
E&TBw: [167x1 double]
RATEZ: [167x1 douhle]
FATE4: [167%1 douhle]
Theta: [167x1 double]
Az: [187x1l double]
Shap_ID: [167x1 double]
Time: [167x1 struct]
Flag: [167x2 double]
Tat: -B3.7830
Ton: -25.5020
alt: 1.8070e+03

\\‘ mask: 2

=x [TBhw_struct] = X¥ZHvW(in_p,in_dga) ;

= P1ot{TBhv_struct.Theta, TEhv_struct.TBy, 'hx')
== hold on
o p]nt{TBhw_Struct.Theta,TBhw_Struct.TEh,'rx'}

300

2007

100

o
i V
)

20

40

60

20—
%°° ° c‘5’T§3 3 TB4
o o %%o% @Cb 00008@@
Or o Ziflpo 1
i%%@@ T %%‘b
20f | ‘
-40 ' ' '
0 20 40 60
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2. XY2HV by CESBIO

Application to BEAM output

* XY2HV has been adapted to BEAM output but it is a different Matlab function that is
applied to a CSV file.

» Different algorithm since the acquisition time is not retrieved by BEAM (the interpolation is
here based on the Snapshot ID and not on the time).

[ [data,names_products] = XY2HV_beam(in_file) ; ]

T BEAM output file (CSV)

array of cells containing the names of the
L1C products identified in the CSV file

output array of cells containing
the original data and HV data

12



2. XY2HV by CESBIO

Comparison between XY and HV

2507

2007

150
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2007

150
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DOWNLOADS

Where to find the RWAPI Matlab toolbox and the XY2HV Matlab functions

* RWAPI toolbox:

« contact Ali Mahmoodi from Array
- ali@array.ca

* XY2HV:

 visit the SMOS blog
 http://www.cesbio.ups-tlse.fr'SMOS_blog/?page_id=749
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