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Summary and Purpose of Document

This document summarizes SMOS definition in BUFR, and it presents a proposal for approval by the ET/DR+C.

________________________________________________________________

ACTION PROPOSED

The ET/DR+C is invited to review the document and approve the contents for pre-operational implementation.

BACKGROUND

Scheduled for launch in 2008, SMOS (Soil Moisture and Ocean Salinity) is the second Earth Explorer Opportunity mission to be developed as part of ESA's (European Space Agency) Living Planet Programme. As well as demonstrating the use of the new radiometer, the data acquired from this mission will contribute to furthering our knowledge of the Earth's water cycle. The data acquired from the SMOS mission will lead to better weather and extreme-event forecasting, and contribute to seasonal-climate forecasting. As a secondary objective, SMOS will also provide observations over regions of snow and ice, contributing to studies of the cryosphere:

 (http://www.esa.int/esaLP/LPsmos.html).

An important aspect of this mission is that it will demonstrate a new measuring technique by adopting a completely different approach in the field of observing the Earth from space. A novel instrument has been developed that is capable of observing both soil moisture and ocean salinity by capturing images of emitted microwave radiation around the frequency of 1.4 GHz (L-band). SMOS will carry the first-ever, polar-orbiting, space-

borne, 2-D interferometric radiometer.
Proposed  new Table B entries

	Table Reference
	Element name
	BUFR
	CREX

	F  X   Y
	
	Unit
	Scale
	Ref. value
	Data width
	Unit
	Scale
	Data width

	0 01 144
	Snapshop idenfier
	Numeric
	0
	0
	31
	Numeric
	0
	10

	0 15 012
	Total electron count
	1/M**2
	-16
	0
	  6
	1/M**2
	-16
	  2

	0 12 165
	Direct sun brightness temperature
	K
	0
	0
	 23
	K
	0
	  7

	0 12 166
	Snapshot accuracy
	K
	1
	-4000
	 13
	K
	1
	  4

	0 12 167
	Radiomentric accuracy ( pure polarisation)
	K
	1
	0
	   9
	K
	1
	  3

	012168
	Radiometric accuracy ( cross polarisation)
	K
	1
	0
	   9
	K
	1
	  3

	030010
	Number of grid points
	Numeric
	0
	0
	 13
	Numeric
	0
	  4

	001024
	Grid point identifier
	Numeric
	0
	0
	 24
	Numeric
	0
	  8

	007011
	Grid point altitude
	M
	2
	-10000
	 20
	M
	2
	  7

	013048
	Water fraction
	%
	1
	0
	10
	%
	1
	  4

	012080
	Brightness temperature real part
	K
	2
	0
	 16
	K
	2
	  5

	012081
	Brightness temperature imaginary part
	K
	2
	0
	16
	K
	2
	  5

	012082
	Pixel radiometric accuracy
	K
	2
	0
	 12
	K
	2
	  4

	025081
	Incidence angle
	Degree
	3
	0
	 17
	Degree
	3
	  6

	025082
	Azimuth angle
	Degree
	3
	0
	 19
	Degree
	3
	  6 

	025083
	Faraday rotational angle
	Degree
	3
	0
	 19
	Degree
	3
	  6

	025084
	Geometric rotational angle
	Degree
	5
	0
	 26
	Degree
	5
	  8

	027010
	Footprint axis 1
	M
	-1
	0
	 14
	M
	-1
	  5

	028010
	Footprint axis 2
	M
	-1
	0
	 14
	M
	-1
	  5

	025144
	SMOS information flag
	Flag table
	0
	0
	 14
	Flag table
	 0
	  5

	002098
	Polarisation
	Code table
	0
	0
	  3
	Code table
	 0
	  1

	001007
	Satellite identifer
	Code table
	0
	0
	 10
	
	
	

	004001
	Year
	Year
	0
	0
	 12
	
	
	

	004002
	Month
	Month
	0
	0
	  4
	
	
	

	004003
	Day
	Day
	0
	0
	  6
	
	
	

	004004
	Hour
	Hour
	0
	0
	  5
	
	
	

	004005
	Minute
	Minute
	0
	0
	  6
	
	
	

	004006
	Second
	Second
	0
	0
	  6
	
	
	

	005001
	Latitude
	Degrees
	5
	-9000000
	25
	
	
	

	006001
	Longitude
	Degrees
	5
	-18000000
	 26
	
	
	

	033xxx
	 Snapshot overall quality
	Code table
	0
	0
	3
	
	
	


Proposed  new BUFR Table D sequence for SMOS data
312070    001007
                002019

                001144

                001024

                030010

                301011

                301013

                301021

                007011

                015012

                012165

                012166

                012167

                012168

                027010

                028010

                002098

                013048

                025081

                025082

                025083

                025084

                012080

                012081

                012082

                025144 
                033028 

Add new code table 033028 Snapshot overall quality
                          0 33 028 Snapshot overall quality

                  Code           Meaning

                    1                Nominal

                    2               Degraded by SW error; any error reported by the algorithms

                    3                Degraded by instrument error

                    4               Degraded by corrupted /missing ADF

                    5-6             Reserved

                    7               Missing value

Add  new code table  002098 Polarisation:

0 02 098  Polarisation
Code         Meaning

0

HH polarisation

1

VV polarisation

2
            HV polarisation real valued component

3

HV polarisation imaginary valued component

4-6

Reserved

7                Missing value

Add  new Flag table  025144  SMOS information flag:

0 25 144 
Bit number     Meaning
       1               Pixel is affected by RFI effects

       2               Pixel is located in the hexagonal Alias direction centred on Sun alias

       3               Pixel is close to the border delimiting the extended Alias free zone

       4               Pixel is inside the extended Alias free zone
       5               Pixel is inside the exclusive of Alias free zone

       6               Pixel is located in a zone where a Moon Alias was reconstructed

       7               Pixel is located in a zone where Sun reflection has been detected

       8               Pixel is located in a zone where Sun Alias was reconstructed

       9               Flat target transformation has been performed during image reconstruction                                         


of this pixel

     10               Scene has been combined with an adjustment scene in opposite  

 
   
polarisation during image reconstruction to account for cross-polarisation

 
 
leakage

     11                Direct Moon correction has been performed during image reconstruction 



      of this pixel

     12                Reflected Sun correction has been performed during image reconstruction 




of this pixel

     13                Direct Sun correction has been performed during image reconstruction of

                         this image

     All 14           Missing valu
Add the following new Sub category on Common Code Table C-13 

Data category


International sub-category

12  Surface data (satellite)            007     SMOS data

An example of expanded sequence
        DATA DESCRIPTORS (UNEXPANDED)

    1  312070

        DATA DESCRIPTORS (EXPANDED)

                ELEMENT NAME                                                                 


 UNIT

     1  001007  SATELLITE IDENTIFIER





CODE TABLE 1007 
     2  002019 SATELLITE INSTRUMENT USED                                                               CODE TABLE 2019        

     3  001144  SNAPSHOT IDENTIFIER (VAL)




NUMERIC                 

     4  001024  GRID POINT IDENTIFIER  (VAL)




NUMERIC                 

     5  030010  NUMBER OF GRID POINTS (VAL)                                       

NUMERIC                 

     6  004001  YEAR                                                                                         

YEAR                    

     7  004002  MONTH                                                                                      

MONTH                   

     8  004003  DAY                                                                                            

DAY                     

     9  004004  HOUR                                                                                        
 
HOUR                    

   10  004005  MINUTE                                                                                     

MINUTE                  

    11  004006  SECOND                                                                                    

SECOND                  

    12  005001  LATITUDE (HIGH ACCURACY)                                             

DEGREE                  

    13  006001  LONGITUDE (HIGH ACCURACY)                                           

DEGREE                  

    14  007011  GRID POINT ALTITUDE (VAL)                                              

M                       

    15  015012  TOTAL ELECTRON COUNT (VAL)                                        

1/M**2                  

    16  012165  DIRECT SUN BRIGHTNESS TEMPERATURE (VAL)  

K                       

    17  012166  SNAPSHOT ACCURACY (VAL)                                             

K                       

    18  012167  RADIOMETRIC ACCURACY (PURE POLARISATION)  (VAL)
K                       

    19  012168  RADIOMETRIC ACCURACY (CROSS POLARISATION) (VAL)
K                       

    20  027010  FOOTPRINT AXIS 1 (VAL)                                           

 
M                       

    21  028010  FOOTPRINT AXIS 2 (VAL)                                            

M                       

    22  002098  POLARISATION  (VAL)                                              

 
CODE TABLE              

    23  013048  WATER FRACTION                                                    


%

    24  025081  INCIDENCE ANGLE (VAL)                                             

DEGREE                  

    25  025082  AZIMUTH ANGLE (VAL)                                               

DEGREE                  

    26  025083  FARADAY ROTATIONAL ANGLE (VAL)                                    
DEGREE                  

    27  025084  GEOMETRIC ROTATIONAL ANGLE (VAL)                                
DEGREE                  

    28  012080  BRIGHTNESS TEMPERATURE REAL PART (VAL)                   
K                       

    29  012081  BRIGHTNESS TEMPERATURE IMAGINARY PART (VAL)      
K                       

    30  012082  PIXEL RADIOMETRIC ACCURACY (VAL)                                  
K                       

    31  025144  SMOS INFORMATION FLAG  (VAL)                                     
 
FLAG TABLE
    32  033028  SNAPSHOT OVERALL QUALITY                                                             CODE TABLE     

 Data size estimation:

One bufr message will contain 4800 subsets  which is equivalent to one snapshot with 4800 pixels. One file can contain one or more bufr messages.   

The data size of  one subset = 405 bits ~ 50 bytes
Number of subsets                = 4800

 Expected bufr compression rate= 5

Total size of one snapshot= 50*4800/5=48000 bytes 
Number of snapshots/ day = 72000

Total size per day =   72000*48000  =   3.456 GB

