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7 DATA DISTRIBUTION PLAN 

 
Responsible:  

• The data distribution team will be lead by N. Wright (ESA/ESRIN). 
 
Objectives:  

• To distribute all data needed by users within the frame of the calibration validation and 
retrieval plan execution. It will describe the method how users, PI & collaborators, the 
development and VRT teams will access data and identify the different distribution methods 
that will be used to provide the required service. 

 
Inputs: 

• Calibration Plan 
• Validation Coordination Plan 
• Campaign Coordination Plan 
• L1 Product Maintenance Plan 
• L2 Product Maintenance Plan 

 
Outputs: 

• Requested data products 
• Data distribution reports 
• Happy users 

 
The AO PI are requested to provide clearly their data needs, in terms of spatial coverage (complete coverage 
of the globe or geographic areas defined by corner coordinates) and in terms of ESA sensor data. Please 
note that the procurement of non-ESA data needed by the AO teams remain the responsibility of the AO PI. 
Media (ie CD or DVD) will only be used for large volume requests. The Ground Segment at ESAC will have 
the capacity to distribute data electronically during the commissioning phase but not for "all products, to all 
users, at all times”. "Some products to some PI every day" would be a reasonable description. The ESAC 
team will be given all PI requests and will make that compatible with the bandwidth at ESAC. 
The Long Term Archive (LTA) at Kiruna will have the capacity to distribute much more data electronically 
during the commissioning phase to PI. The LTA data are available, by default, 2-4 days after the ESAC data. 
An alternative has been discussed with Brockman Consult (Germany), where the idea is to reuse the 
infrastructure developed for MERIS by Brockman Consult (i.e. MERCI) and extend it to SMOS. The MERCI 
development has now been upgraded to the status of Cal/Val Portal, and therefore, as its name suggests, 
could be used for SMOS. The Cal/Val portal should be upgraded to support SMOS Cal/Val and should be 
available for the SMOS commissioning phase (http://calvalportal.ceos.org user:esa pswd:envisat). 
Now, the integration of SMOS in the Cal/Val portal is part of the evolution that started in 2007. The 
completion is foreseen for 2008. Therefore, the portal should be ready for the SMOS commissioning phase. 
It will include an adaptation of BEAM, the reader toolbox for MERIS and AATSR products. The new 
BEAM4.0 architecture will be able to handle and analyse some SMOS data products. As before, BEAM will 
remain user driven, flexible, open source and platform independent. 
ESAC will distribute about 150 Gbytes per day and the LTA about 800 Gbytes per day electronically to users 
(Cal/Val or Science PIs). All other distribution needs will have to be addressed by media. For each 
processing centre, there will be a maximum number of media that can be generated and distributed per day 
(probably between 20 and 100).  
It is clear that 950 Gbytes/day is not sufficient to fulfil all the Cal/Val or Science PIs requests. The priority for 
the moment is clearly the Cal/Val PIs. It is then necessary to take the requests and allocate them to the 
various possibilities: 
1) electronically from ESAC 
2) media from ESAC 
3) electronically from LTA 
4) media from LTA 
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L1C should be systematically available 4 months after launch and L2 after 5 months if all goes well. ESAC 
will push the data to the Cal/Val portal and from there the users can pick them up. Alternatively ESAC or the 
LTA can push the data to the users directly but the portal is the preferred route. 
The overall distribution will have to be managed as there will be more requests than available bandwidth. 
The management head should eventually be involved in trying to sort out the priorities. 
The data will be put on a password protected FTP server and each PI will be informed of any new products 
by an electronic mail. Note that the mail will only be sent to the PI, not to all the team. 
 
Electronic distribution takes place after production on a priority basis. It should happen within a few hours of 
production in the worst case for the normal user but it will be quite variable because the network links are 
shared.  
ECMWF is a special case where they should get their BUFR product within three hours of production. NRT 
delivery is intended for ECMWF and no one else. However, other interested third parties might also get it 
without any guarantee. This NRT service should allow someone to assess the utility of the NRT data for their 
application. If they then decide that the delivery time needs to be improved for their application, ESA will 
investigate technical and financial alternatives to improve the service. It is clear to everyone that ECMWF 
gets special treatment because they are making a financial commitment to ESA related to SMOS i.e. it does 
not come for free.  
Media distribution is up to a week from sensing. 
 
The estimated size of the data set record in the SMOS products (half-orbit) are: 
L1A (MIR_SC_D1A dual pol) : 41891 bytes (in one product 1350 snapshots x 2 polarizations are expected) 
total size of the product: ~108 MB 
L1A (MIR_SC_F1A full pol) : 41891 bytes (in one product 1350 snapshots x 4 polarization are expected) total 
size of the product: ~215 MB 
L1B (MIR_SC_D1B dual pol) : 22515 bytes (in one product 1350 snapshots x 2 polarization are expected) 
total size of the product: ~56 MB 
L1B (MIR_SC_F1B full pol) : 22515 bytes (in one product 1350 snapshots x 4 polarization are expected) total 
size of the product: ~116 MB 
L1C (MIR_SCSD1C (sea)/MIR_SCLD1C (land) dual pol) : total size of the product: ~300 MB 
It is composed of two data sets: 
- 24 bytes (in one product 4800 points x 1350 snapshots x 2 polarizations are expected) 
- 161 bytes (in one product 1350 snapshots x 2 polarizations are expected) 
"L1C (MIR_SCSF1C (sea)/MIR_SCLF1C (land) full pol) : total size of the product: ~520 MB 
It is composed of two data sets: 
- 24 bytes (in one product 4800 points x 1350 snapshots x 2 polarizations are expected) 
- 161 bytes (in one product 1350 snapshots x 2 polarizations are expected) 
L2 Ocean Salinity: total product size: ~13 MB 
174 bytes per data set record (around 80000 grid points are expected in average for each product) 
L2 Soil Moisture: total product size: ~14 MB 
174 bytes per data set record (around 80000 grid points are expected in average for each product) 
 

7.1 SMOS Cal/Val Data Support 
 
Requirements 
 

1. Support for SMOS products implemented into the CalValPortal software. This enables the product-
registration software to ingest and analyse the SMOS data products. 

2. Analyse and implement an imaging concept for SMOS data. 
3. Define an appropriate set of calibration sites and implement them into the CalValPortal. 
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4. Analyse and eventually extend the already implemented means to generate subsets of data products. It 
shall be discussed with the SMOS calibration team whether the current subset format responds to their 
needs. 

5. Gather in-situ data over the calibration sites covering the parameters needed for the calibration exercise. 
It has to be clarified by which methods the SMOS data will be available for the CalValPortal during the 
commissioning phase. It is expected that the first datasets will not be distributed using standard ESA 
interfaces (rolling archive, EOLI).  
The same question arises in connection with the in-situ datasets. It has to be clarified where these datasets 
shall originate, in which format the data is stored and analysed, how the datasets fit into the current concept 
of in-situ data storage. 
 
Brockmann Consult (BC) Solution 
 
The target for the SMOS Calibration support is to have a full support for the sensor implemented in the 
CalVal Portal. This includes full support for the data products in the CalValPortal web-application, full support 
for in-situ measurements in the CalValPortal and support for SMOS products in BEAM/VISAT as analysis 
tool. 
 
As a basis for this, BC will implement a reader for SMOS products in BEAM to be able to extract the required 
metadata stored in the CalVal database. Additionally, the product quality can be checked and corrupted 
products or products not following the file specification can be detected and marked as corrupted. 
As the SMOS products are not stored as regular gridded datasets, an adapter must be implemented to bring 
the product data to this format, adding “no-data” pixels to form a rectangular raster containing the 
measurement data. Based on this raster, quicklook and thumbnail images can be generated. 
An additional benefit is that the SMOS CalVal users can use BEAM as a tool for data analysis. 
It has to be investigated if a subset of the data in native format is needed and can be implemented with an 
appropriate effort. As a fallback Brockmann Consult suggest to omit subsetting in native format and allow 
subsets in ASCII format.  
Available SMOS data products: 
 

Product Description Support 
SMOS L0 Source Packets with added Earth Explorer 

product headers, chronologically sorted by 
Source Packet type. 

no 

SMOS L1a Reformatted and calibrated observation and 
housekeeping data, physically consolidated in 
pole-to-pole time-based segments. 

To be clarified if technically 
possible with appropriate 
effort. 

SMOS L1b Image reconstructed SMOS observation 
measurements; consist of geolocated vectors of 
Brightness Temperatures in the antenna 
polarisation reference frame. 

To be clarified if technically 
possible with appropriate 
effort. 

SMOS L1c Reprocessed Level 1b, which are 
geographically sorted, that is swath-based maps 
of Brightness Temperature. 

Yes 

SMOS L2 Soil Moisture swath-based maps and Ocean 
Salinity swath-based maps. 

Yes 

 
To ensure a complete coverage of SMOS data over the dedicated test sites, a data distribution mechanism 
for SMOS data has to be defined. Ideally, this shall be implemented by an online access to the ESA 
catalogue. As it is expected that this access will not be possible during the commissioning phase, other 
means of data access have to be defined. 
Special calibration sites have to be defined in addition to the ones already covered by the CalValPortal. 
These sites shall be added to the CalValPortal. 
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The data format of in-situ measurements needed for the sensor calibration has to be clarified. It depends on 
the data format and the needs of the scientists whether the database structure needs to be adapted. It is 
expected that the data can be handled with the current database structure. 
Experiences with the current implementation of the CalValPortal show that the main issue lies in retrieving in-
situ measurements from the scientists. A campaign should be started to retrieve datasets from all SMOS PI 
to make their datasets available to the CalValPortal. 
A sensor description shall be added to the CalValPortal containing all information needed to understand the 
SMOS sensor. 
Dynamic auxiliary data are ECMWF and MODIS-LAI. These need to be made available to the PI along with 
the L1c in order to process to L2 with the prototypes. 
 
A working version 0.5 of the SMOS box was ready for delivery by 10 December 2008. A small hand-over 
meeting with some potential SMOS box users was organized to introduce and demonstrate the software and 
to enter into a dialogue with this small user group to assess the current software features and to sketch a 
way for future development (carsten.brockmann@brockmann-consult.de). 

1. Short and general introduction to BEAM concepts and VISAT GUI  
2. Representation of SMOS L1C, L2 data in BEAM  
3. Discussion of SMOS data product content in BEAM  
4. Discussion of applicability of relevant VISAT tools to SMOS data  
5. Discussion of dedicated SMOS box features  
6. Explanation of SMOS format, its generation and maintenance  

 
During the commissioning phase, each cal/val PI will be able to download all acquisitions of SMOS from the 
FTP server (141.4.215.16). All data intersecting one of its sites will be directly copied into its FTP home 
directory. These datasets will be available for a certain period of time, then they will be removed. 
Additionally, the cal/val PI will be able to access the complete backlog archive containing all products from 
Level-0 to Level-2 and the auxiliary data. 
During Spring 2009, ESA and Brockmann Consult performed some end-to-end tests of the data distribution 
system. During these tests, the PI may receive mail notifications about data availability. This is a good 
opportunity to also test its account and download some of the test data. 
 
Version 1.0 of the SMOS-Box is available (29 june 2009) for download from the BEAM website at 
http://www.brockmann-consult.de/cms/web/beam/software 
In addition, updated test data are available for download at ftp 141.4.215.16. Please login as 'smosbox' with 
smos4u in order to fetch the data. Also note that the SMOS-Box wiki is now public. 
http://www.brockmann-consult.de/beam-wiki/display/SBOX/SMOS+Toolbox+for+BEAM 
 
Version 1.0 of the BEAM SMOS-Box is an add-on to BEAM 4.6 and requires that BEAM 4.6 is installed. The 
SMOS-Box is capable of reading SMOS data products complying with Schemas Release 2009-06-02_v04-
03-09. 
 
Ocean Data for Validation 
 
IFREMER creates a list every day of available ARGO floats locations and times. 
AQUARIUS is putting together a system of extraction with NASA, where they feed the SeaBASS database 
and Gene Feldman does the extraction and formatting for AQUARIUS validation plan. The problem now is to 
decide which in-situ data and what format should be prepared for the SMOS OS PI. 
 
The CATDS (Centre Aval de Traitement des Données SMOS) team will receive the SMOS level 2 products 
at IFREMER within the frame of the CATDS project. Therefore, they will do the match-up between in-situ 
data and SMOS level 2 products coming out of the processing chains from both ESA and the CATDS. In this 
context, IFREMER/CATDS is willing and pleased to deliver the future SMOS L2 products/in-situ global 
Match-up DataBase (MDB) to all the user community through (likely) an open web access portal. 
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Things to be checked : 
(i) that this is OK with CNES. But, a-priori, since the CATDS team conceived the MDB processing chain and 
will implement and run the match-up exercise internally at IFREMER (this MDB chain will run offline of the 
CATDS industrial processing chain), it should not be associated with any industrial propriety problems from 
CNES. 
(ii) that the date at which the SMOS L2 products will arrive at IFREMER from the CNES distribution is OK so 
that the match-ups will be in a position to be distributed to the community during commissioning phase. If the 
CNES distribution is only started after commissioning phase, then maybe ESA will have to give IFREMER a 
dedicated access to the L2 products sooner than to CNES. 
 
Available SSS and SST Databases 
 
SMOS OS validation PI should make sure that they upload their in-situ datasets (when they have any) on at 
least one of these databases, preferably on the CalValPortal of CEOS, and inform 
catherine.bouzinac@esa.int. 
 
http://calvalportal.ceos.org/ 
The Committee on Earth Observation Satellites (CEOS) is providing information and data for Calibration 
(Cal) and Validation (Val) of Earth Observation (EO) data through this portal.   This portal shall support 
worldwide activities on calibration and validation, and specifically ensure that sensor intercalibration is 
favoured in a standardised way. The overall goal is to increase measurement accuracy of all the sensors 
which will be supported by this system, so that the GMES (Global Monitoring for Environment Security) 
programme can be served with the best information products available. 
 
http://seabass.gsfc.nasa.gov/ 
Archived data include measurements of apparent and inherent optical properties, phytoplankton pigment 
concentrations, and other related oceanographic and atmospheric data, such as water temperature, salinity, 
stimulated fluorescence, and aerosol optical thickness. Data are collected using a number of different 
instrument packages, such as profilers, buoys, and hand-held instruments, and manufacturers on a variety of 
platforms, including ships and moorings. SeaBASS (Sea Biooptical Archive and Storage System) includes 
data from over 1,500 field campaigns, collected by over 80 contributors from 55 institutions in 14 countries. 
The architecture of SeaBASS consists of three tiers: geophysical data and metadata recorded in digital text 
files that adhere to the American Standard Code for Information Interchange (ASCII) format; a directory tree 
structure residing on a dedicated server at NASA Goddard Space Flight Center for storage of the data files; 
and, a relational database management system (RDBMS), built using the SQL Server product from Sybase, 
Inc., used to catalog and distribute the data and files. Through the use of online search engines that interface 
with the RDBMS, the full biooptical data set is queriable and available to authorized users via the World Wide 
Web at this site. 
Data are released to the public once they have passed a series of quality control procedures. Data collected 
prior to 1 January 2000 have been released to the NOAA National Oceanographic Data Center for inclusion 
in their archive. 
 
http://www.coriolis.eu.org/ 
A system for operational oceanography is available in France (MERCATOR) to monitor and forecast the 
ocean behavior. It is composed of three projects: 
Sea-surface observation using satellite sensors, 
In-situ measurements from ships, moored or drifting autonomous systems, 
Assimilation of in-situ and satellite data in an ocean circulation model. 
Coriolis contributes to the in-situ part of this system, with the objective of developing continuous, automatic, 
and permanent observation networks. The data collected enable water properties to be mapped, such as 
temperature and salinity. 
 
http://www.ifremer.fr/gosud/ 
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The main objective of GOSUD (Global Ocean Surface Underway Data Pilot Project) is to collect, process, 
archive and disseminate in real time and delayed mode, sea surface salinity and other variables collected 
underway, by research and opportunity ships. 
 
http://seaboard.ndbc.noaa.gov/ 
The National Oceanic and Atmospheric Administration (NOAA) National Data Buoy Center (NDBC), a part of 
the National Weather Service (NWS) designs, develops, operates, and maintains a network of data collecting 
buoys and coastal stations. 
 
http://www.medspiration.org/ 
The GHRSST (Global High Resolution SST) Match-up Database (MDB) of colocated satellite and in-situ SST 
is a service of Medspiration project funded by ESA. It is required by GHRSST for quality control of satellite 
SST datasets, in particular for deriving or verifying SSES using in-situ SST observations from ships, buoys 
and profiling floats. Such observations provide a reliable independent reference data set that must be 
matched in space and time to satellite observations.  
Although several independent MDB systems have previously been created by agencies responsible for 
particular SST products, their formats are diverse, their in-situ data sources may be different, and they do not 
share uniform quality control and spatial/temporal match-up criteria. These important differences make it 
difficult to compare MDB analyses of different SST products with each other. The GHRSST-MDB is intended 
to remedy this. It is a new multi-sensor SST MDB being developed at the IFREMER centre in Brest, France 
by integrating in-situ data held within the Coriolis system (responsible for the collection and archive of global 
in-situ oceanographic data, http://www.coriolis.eu.org) and an archive of GHRSST data products, both 
hosted by IFREMER. 
 
http://www.nodc.noaa.gov/ 
http://www.bodc.ac.uk/ 
http://www.oceannet.org/ 
http://www.ferrybox.org 
http://www.seprise.eu/ 
http://www.ioc-goos.org/ 
 

7.2 SMOS Tools 
 
A common repository for all tools is the FTP server at ESAC : ftp://anonymous@193.146.123.163 

 
SMOS Data Viewer 
http://213.170.46.150/smos/software/SMOSView/ 
ftp://193.146.123.163/smos/software/SMOSView/ 
ftp://ftp.smos.esa.int/from_esa/SDV 
INDRA Antonio Martínez Lobo amlobo@indra.es 
poligono industrial 1 
San Fernando de Henares 
28830 Madrid 
Tel: +34 916 269 000 
Deimos Portugal is now looking after the SMOS Data Viewer: 
http://www.smos.com.pt/project_tools_visualization.html 
nuno.almeida@deimos.com.pt 
Deimos Engenharia 
Av. D. João II, Lote 1.17 
Torre Zen, 10º, 1998-023 Lisboa 
Tel: +351 21 893 3010 
Example of exported IDL code from SDV (SMOS L1c Dual Product). It is the structure of one measurement.  
Flags$0_t = { BitFields$0:0L }  
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tem$85_t = {  Flags$0:Flags$0_t  ,  BT_Value$1:0.0  ,  
Pixel_Radiometric_Accuracy$2:0L  ,  Incidence_Angle$3:0L  ,  Azimuth_Angle$4:0L  
,  Faraday_Rotation_Angle$5:0L  ,  Geometric_Rotation_Angle$6:0L  ,  
Snapshot_ID_of_Pixel$7:0LL  ,  Footprint_Axis1$8:0L  ,  Footprint_Axis2$9:0L } 
---------------------------------------------------------------------------------------- 
Land Cover Tool  
ftp://smosiatlt:smosgmv@ftp.gmv.es 
José Antonio Barba Milanés 
GMV,S.A. 
Isaac Newton, 11 
P.T.M. Tres Cantos 
E-28760 Madrid 
Tel. +34 91 807 21 45 
www.gmv.com 
---------------------------------------------------------------------------------------- 
SMOS Level 2 Processor for Sea Surface Salinity and SMOS L1C/L2OS data analyser tool  
ACRI-ST 
260, rte du Pin Montard BP 234 
06904 SOPHIA ANTIPOLIS Cedex FRANCE 
tel: +33 (0)4 92 96 29 06 
---------------------------------------------------------------------------------------- 
SMOS Level 2 Processor for Soil Moisture 
Ali Mahmoodi 
Array Systems Computing Inc. 
www.array.ca ali@array.ca 
Tel: 416 736 0900 Ext. 232 
---------------------------------------------------------------------------------------- 
SMOS Level 1 Processor Prototype 
Visualisation Tool 
SEPS Ground Segment 
http://www.smos.com.pt/project_tools.html 
SEPS Ground Segment (SEPS-GS) is an evolution of the SMOS End-to-end Performance Simulator (SEPS) 
used by L1PP team to simulate the MIRAS instrument and to generate Level 0 data. SEPS was initially 
developed by UPC, GMV and EADS CASA in order to help the scientific community to assess the 
performance of the SMOS mission. SEPS-GS is an evolution of SEPS v4.0.1 focused mainly on the 
generation of L0 products that can be directly ingested by the L1PP. 
L1PP 2.1 - Launch version, with all baseline algorithms implemented 
 L1PP 3.1 - Commissioning version, with extra configuration options and algorithms 
The test scenarios provided on the webpage are not backward compatible. This means that to run L1PP 3.1, 
the 3.1 scenarios must be used and to run L1PP 2.1, the 2.0 scenarios must used. Both are available online 
and the configurations are equivalent. 
Antonio Gutiérrez Peña 
Ground Segment Systems 
antonio.gutierrez@deimos.com.pt 
DEIMOS ENGENHARIA 
Av. D. João II, Lote 1.17 
Torre Zen, 10º, 1998-023 Lisboa 
Tel: +351 21 893 3013  
---------------------------------------------------------------------------------------- 
Soil Moisture Retrieval Software (version 3) 
This software runs on Windows XP, Windows 2000 and UNIX-LINUX (excepted Brightness Temperature 
Generator module) operating systems. SRSv3 uses Earth Explorer CFI version 2.2.2 for orbital 
computations. Libraries can be obtained from http://eop-cfi.esa.int.   
It deals with inversion of soil moisture only. One objective of the study extension concerning the software is 
that it shall be opened to any forward model, be opened to standard data formats, provide the user with more 
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help, check data for consistency before processing, and account for SMOS baseline design at the end of 
phase B.  
It has been upgraded to deal with the synergetic use of optical and SAR observations to improve the soil 
moisture retrieval accuracy. Moreover, to benefit from biogeophysical variables at high resolution to increase 
estimations of surface soil moisture, a second inverse module called “disaggregation” has been 
implemented. Modifications in input reading have been done in order to let the user able to use off-line 
brightness temperature as surface reference. 
Vincent Rivalland 
Noveltis, 31520 Ramonville, France 
Tel: +33 562 88 11 11 
ftp.noveltis.fr 
vincent.rivalland@noveltis.fr 
---------------------------------------------------------------------------------------- 
Brightness Temperature Propagation Tool 
CLS 
---------------------------------------------------------------------------------------- 
Level 1 Data Comparison Tool 
ftp://193.146.123.163/smos/software/SCoT/SUV_1.0/ 
In that folder there is: 
the software (including a matlab virtual machine for Linux so no need to purchase any licence),  
the documentation and a test data set to use the tool and do some comparison exercise. 
The tool aims to support the validation teams to compare the L1 data generated under different version, 
configuration or calibration set up of the L1 processor prototype. 
---------------------------------------------------------------------------------------- 
DPGS Comparison Tool 
 
http://213.170.46.150/smos/software/DPGS Comparison Tool/ 
ftp://193.146.123.163/smos/software/DPGS_Comparison_Tool/ 
The DPGS Comparison Tool is a program to compare Science SMOS products in Earth Explorer format. It is 
mainly used by the developers of the SMOS components but it is designed and presented as a public 
program, for Linux or Windows XP. 
 
INDRA Antonio Martínez Lobo amlobo@indra.es 
poligono industrial 1 
San Fernando de Henares 
28830 Madrid 
Tel: +34 916 269 000 
---------------------------------------------------------------------------------------- 
DPGS Product Converter 
 
http://213.170.46.150/smos/software/ProductConverter/ 
ftp://193.146.123.163/smos/software/Product_Converter/ 
The main function of the DPGS Converter is to provide the DPGS with a tested mechanism to convert SMOS 
prototype products to SMOS operational products. The use of the DPGS Converter is not restricted to the 
development of the DPGS and its subsystems, but it is a public software, freely available to those users 
interested in converting SMOS products, on Windows XP.  
 
INDRA Antonio Martínez Lobo amlobo@indra.es 
poligono industrial 1 
San Fernando de Henares 
28830 Madrid 
Tel: +34 916 269 000 
---------------------------------------------------------------------------------------- 
DPGS XML Read Write API 
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ftp://193.146.123.163/smos/software/XML_RW_API 
http://213.170.46.150/smos/software/XML_RW_API/ 
Application Programming Interface for Linux or Windows XP. 
INDRA Antonio Martínez Lobo amlobo@indra.es 
poligono industrial 1 
San Fernando de Henares 
28830 Madrid 
Tel: +34 916 269 000 
C++ R/W library developed by INDRA. The library is using product schema description so if you 
build your operational SW with this library it will be robust in case the product format is modified. 
Moreover the library will be a SW component maintained during the SMOS mission. 
The R/W API is available on the ESAC FTP server 193.146.123.163 (anonymous login) under 
smos/software/XML_RW_API. The last version is v04-01-05. The products schemas are available on the 
same server under smos/schemas/. The last version is v04-02-00. 
---------------------------------------------------------------------------------------- 
SMOS End-to-End Performance Simulator 
http://www.smos.esa.int/SEPS/ 
Adriano Camps 
UPC, Barcelona, Spain 
Tel: +34 934054153 
camps@tsc.upc.edu 
---------------------------------------------------------------------------------------- 
SMOS interactive analysis tool (converter of auxiliary data to KML or KMZ format) 
The last version of the SMOS Interactive Analysis Tools is 1.2. 
ftp://smosiatlt:smosgmv@ftp.gmv.es/SMOSLCT_V1.2_FINAL_VERSION/ 
---------------------------------------------------------------------------------------- 
SMOS Global Mapping Tool (GMV) 
Available on the following FTP server at ESAC: 
ftp://193.146.123.163/smos/software/GMT/GMT_2.4/ 
The Software User Manual  (SUM) and the Interface Control Document  (ICD) also are provided there. 
The directory "GMT-config-examples" contains examples of configuration file in order to generate some 
default maps. 
---------------------------------------------------------------------------------------- 
SMOS preprocessed ADF (VTEC, ECMWF, LAI)  
ftp://193.146.123.162/from_ESAC  
https://eoa-ke.eo.esa.int/smos 
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8 ANNEXES 
8.1 Calibration Plan 

 
Responsible:  

• Calibration Team lead by M. Brown  
 
Objectives:  

• To generate all the necessary Look Up Tables (LUT) needed by the L1 processor in order 
for the L1 Development Team to fully verify the L1 processing. 

• To develop all evaluation methods needed to verify that L1 products are of sufficiently high 
quality to meet the System Requirements of SMOS, as well as the needs of the L2 
processing to meet the System and Mission Requirements of SMOS. 

• To support the Validation and Retrieval Coordination Team with the analysis of the Vicarious 
Calibration Activities. 

 
Inputs: 

• On-ground characterization database results and test definitions, 
• On-orbit observation and calibration L0 products and associated telemetry, requested by the 

Calibration Plan, 
• Feedback from the Coordination Team regarding results of validation and vicarious 

calibration activities. 
 
Outputs: 

• Calibrated L1 products, 
• Commissioning Phase report.  

 

8.2 Calibration Issues 
(P. Walteufel, Y. Kerr, J. Boutin and C. Ruf, 23 march 2001) 
 

8.2.1 WHAT IS CALIBRATION ? 
In general terms, the purpose of calibration is to define a relationship, for a set of measured parameters Pj, 
between "uncalibrated" values Pj and "calibrated" values P'j deemed to be the best estimates for actual 
values : [P'j,...] = Fj ([Pj,...]). The Fj relationships might be simply defined as a sequence of [P'j,...,Pj,...] 
vectors throughout the whole ranges considered for the measurements. Most of the time however, analytic 
forms stipulated by parameters Km can be assumed for the Fj; then, the purpose of calibration is to 
determine the optimal Km for a set of functions: [P'j,...] = Fj ([Pj,...],Km...); Often, there is a single measured 
quantity P ; often again, F(P) is a linear function ; in which case two Km parameters only (i.e. K0, K1) are 
needed. Total Power Radiometry (TPR) measurements offer a convenient (and relevant) illustration. Looking 
at this example however, one sees there are actually two ways to approach the calibration problem:  
One way is based on an approximate instrument model; then, assuming that a quadratic detection law holds 
over the relevant range, a linear response curve actually results, with parameters (K0, K1) having well 
identified physical meanings, related to the noise figure and to the gain of the measuring device.  
Another way is to ignore any physical model and to assume that anyway, in a restricted range, the response 
curve can be assumed to be linear.  
In the case of a TPR, the distinction is not immediately apparent, since the basic operation of this device is 
so simple (even though operating it correctly may require enormous care...). When using for example a 
couple of well known sources ("hot" and "cold" loads) in order to carry out an internal calibration, we actually 
consider the radiometer to be a "black box" with a linear response; at the same time, we are aware that the 
meaningful instrument parameters, input noise and gain, will be provided by the calibration measurements. 
However, in the case of interferometry, we shall have to keep this distinction in mind later on.  
Losing hardly any generality, the "uncalibrated" data itself can be elaborated in such a way that P' does not 
differ much from P. This can be achieved by using, in order to compute P, approximate calibration data. Then 
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the calibration formula reads: P' = K0 P + K1, where K0 is close to unity and K1 << P over the relevant range 
of P values.  
 

8.2.2 CALIBRATION VERSUS VALIDATION  
Let us consider the whole SMOS mission as aimed at providing measured values of physical quantities for 
various levels of elaboration. In our case, typical levels are: visibility functions, brightness temperatures TB, 
surface parameters such as soil moisture.  
There are two ways of using external data available in addition to those provided by the instrument: either 
such external data are entered in the processing of SMOS data, or they are not.  
In the first case, one can speak of calibration data. For instance sea surface salinity of a well-known area is 
used to infer drifts of the instrument. 
In the second case, it may happen that external data are used for checking the consistency between those 
data and data provided by SMOS. One would speak then of validation. 
Therefore the distinction between calibration and validation does not depend on the nature of the data (their 
level of elaboration), but only on the purpose to which they are used. It can only be expected that calibration 
is carried out continuously while validation will be more based on time limited experiments. Actually cal and 
val data may have exactly the same nature: assuming for example a set of TB, there is nothing to forbid to 
select half of this set for calibration purpose and then use the other half for validation.  
In what follows, data are considered to be used for calibration purposes. But there is no difference, until one 
decides how to use them.  
 

8.2.3 INTERFEROMETRIC MEASUREMENTS AND RECONSTRUCTION  
The SMOS basic sensor consists of many dozens of dual polarization radiometers. Antenna properties and 
receiver characteristics are made as identical as possible.  
The signals yielded by those radiometers are used to compute time integrated, one-bit correlation products, 
which are telemetered down to Earth. From those, visibility functions are extracted; then the reconstruction 
yields a map of "normalized" TB Mxi(Oi), Myi(Oi) on the antenna ports X and Y, for every solid angle 
direction (Oi) .  
The reconstruction operator is basically a 2D inverse Fourier transform. However it is actually hugely 
complicated because it is necessary to account for intrument parameters which are specific of each receiving 
channel and each couple of receiving channels (baselines). In addition, a fringe washing correcting function 
(due to the finite instrument bandwidth) has to be introduced.  
For the reconstruction, five approaches have been mentioned to the SMOS SAG: direct method, using 
phase/amplitude closure relationships, using external point sources, "clean" algorithm, "maximum entropy" 
method. For all five methods, the accuracy is yet to be assessed especially with respect to realistic 
magnitudes and distribution.  
Most probably a combination of methods will have to be used. This is all the more true since, in this list, two 
kinds of issues are actually considered together: one is the numerical method for dealing with the 
reconstruction (i.e. inverting the visibilities/normalised TB relationship); the other one is measuring, or setting 
constraints upon, the parameters which are necessary to specify the reconstruction operator. The second 
range of considerations is close to calibration issues.  
 

8.2.4 TOTAL POWER MEASUREMENT AND BRIGHTNESS TEMPERATURE MAPPING  
In addition to the interferometer, several (one plus redundancies) total power radiometers (TPR) on board 
SMOS will provide total power measurements, i.e. quantitative measurements of TB integrated over the 
whole antenna pattern. That is, one obtains, as the (processed) output of one receiver, say for antenna port 
X, estimates of the brightness temperature <Tx> integrated over the antenna pattern.  
For every direction Oj within the solid angle, the temperature values on the antenna port are obtained by 
multiplying the M fields (normalised TB) by TPR data:  
Txj(Oj) = <Tx>  x Mxj(Oj)  
 

8.2.5 THE NEED FOR CALIBRATION  
The parameters involved in the reconstruction process are many; they include sets of gain pattern 
coefficients. They involve many error sources: linked either to the channel (channel errors) or to the pairs of 
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channels used to build the correlation products (baseline errors). Moreover all these physical parameters of 
the SMOS instrument are intermingled in the reconstruction process.  
If the response function was perfectly known, and the values of parameters entering it were also perfectly 
known and stable, there would be no calibration problems. Such problems are likely to arise because:  
1. The response function may not be perfectly known;  
2. The parameters are not perfectly measured before the flight;  
3. These parameters vary during the flight. 
The theoretical problems associated with 2D radiometric interferometry have been investigated in depth; 
therefore there is no reason to believe that we shall not know correctly the instrument response function. 
Specifications before flight measurements are addressed during the industrial Phase A. This leaves us with 
the 3rd issue.  
Without going into any detail, one can think of four reasons why the instrument parameters vary throughout 
the flight:  
1. Random fluctuations;  
2. Slow drifts due to aging;  
3. Sharp variations due to events (failures, energetic particles, ...)  
4. Systematic variations.  
One is not too much concerned with random fluctuations on time scales shorter than the elementary 
integration time (for SMOS, circa 3 seconds), because they merge with other source of random errors and 
hopefully can be averaged out as well. One is, on the contrary, very much concerned with fluctuations on 
time scales ranging from this limit to the time interval between calibration operations, and this is where short-
term stability requirements will have to be detailed. Still, by definition, calibration is unable to deal with such 
fluctuations.  
The calibration, now, should correct for other errors. In this respect, it is worth stressing the possibility (case 
4) of systematic variations on various time scales, due to the fact that the structure might undergo 
mechanical oscillations, and that thermal and mechanical constraints are likely to vary in a systematic way 
along the orbit, or with time of year, etc. 
 

8.2.6 SMOS ON-BOARD CALIBRATION  
Several calibration subsystems are considered for the SMOS interferometer. They involve noise injection 
(either correlated or uncorrelated) and are meant to measure phase and modulus imbalances as well as 
offsets in the receivers. A careful calibration subsystem is expected to be present for TPR. 
This being said, the on-board calibration subsystems have short comings, basically in 3 areas :  
1. It is not warranted that on-board calibration will reach the accuracy required for ocean measurements. 
Most of the figures quoted in the MIRAS pilot project are in the range of 0.5 K to 1 K, whereas the ocean 
requirements for accuracy are better than 0.1 K.  
2. Parts of the instrument are outside the calibration loops. Specifically, this lies in front of the calibration 
switch and includes the antenna characteristics and mismatch, as well as the consequence of coupling 
effects.  
3. There may be a lack of reliability in the calibration subsystems themselves: this was illustrated in a recent 
analysis by C. Ruf concerning the apparent drift of one of the channels of the TOPEX radiometer.  
These reasons, at least for items 2 & 3, are not SMOS specific at all, and they are acknowledged. For item 2, 
it is hoped either that the design will reduce error sources to negligible levels or that before flight 
measurements will keep their reliability throughout the flight.  
All in all, however, this accounts for the need of external calibration.  
 

8.2.7 SPECIFIC SMOS DIFFICULTIES  
What is SMOS specific is:  
1. Radiating elements used in the mission have a wide antenna pattern. The (copolar) pattern is about 70° 
for the half power gain, which would correspond to a typical size of about 1000 km for a 3 dB contour on the 
Earth surface when nadir looking. Actually, since the antenna axis will be tilted, the area seen by the 
radiometer will be much larger than that and might even extend (along track) up to the horizon line and 
beyond it into the sky. Moreover about half of the main beam integrated gain lies outside the 3 dB contour.  
2. The instrument response function is enormously complex. 
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3. The accuracy requirements are very severe, at least for the measurements over the ocean, which 
correspond to the cold side of the TB bracket (60-150 K); for the warm side (150-300 K), requirements are 
less stringent.  
 

8.2.8 TOTAL POWER RADIOMETRY (TPR) CALIBRATION ON EARTH TARGETS  
Due to the wide antenna pattern of SMOS antennas (see above), there seems to be no hope to obtain 
ground truth data allowing to compute a <TB> that might be compared accurately to the TPR measurements. 
Another possibility is to use statistical methods similar to those developed by C. Ruf for the TOPEX 
radiometer.  
Should one select homogeneous zones as much as possible (large ocean area with no islands) ?  
The selection will be made naturally by looking at the lower end of the TB histogram.  
In any case, one should keep in mind the Faraday rotation issue (hence prefer the morning orbit, as a 
minimum). 
Problem of the hot source : is there a hope to use the upper end of the TB histogram ? That might 
correspond to zones dominated by thick forests. However, assimilating thick forests to blackbodies is not 
proven (see work by Catherine Prigent (2001) over the Amazon Basin).  
Possibly for the hot source, the accuracy of internal calibration for the TPR might be adequate. 
 

8.3 L1 Product Maintenance Plan 
 
Responsible:  

• L1 Development Team lead by A. Gutierrez (DEIMOS Portugal) under ESA contract.  
 
Objectives:  

• To verify the proper functioning of the L1 processor with on-orbit instrument data. 
• To support the execution of the calibration. 
• To support the L2 Development Team to establish a L1 processor configuration status for 

which the results are deemed of sufficient quality by the Validation and Retrieval 
Coordination Team. 

• To support the Validation and Retrieval Coordination Team with the analysis of the Vicarious 
Calibration Activities. 

 
Inputs: 

• Calibration Plan 
• Validation and Retrieval Coordination Plan 
• Campaign Implementation Plan 
• Algorithm Validation Report 

 
Outputs: 

• Calibrated L1 products 
• Commissioning Phase report 

 
Proposed minimum content: 
 

• Instrument / Spacecraft configuration 
• “Dual Pol” mode processing verification 
• “Full Pol” mode processing verification 
• NIR & uncorrelated NIR mode processing verification 
• Deep sky mode processing verification 
• Non-Nominal Processing configuration 
• “Strip Adaptive” processing 
• “Apodization Window” optimization 
• L1 Product Improvement 
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• Algorithm update as a consequence of Verification activities  
• Algorithm update as a consequence of Validation activities 
• Algorithm update as a consequence of improved scientific knowledge 

 
Issue date: The detailed plan will be available 2 or 3 months before launch. 
 

8.4 L2 Product Maintenance Plan 
 
Responsible:  

• L2 Soil Moisture Development Team lead by A. Mahmoodi (ARRAY) under ESA contract.  
• L2 Ocean Salinity Development Team lead by P. Spurgeon (ARGANS) under ESA contract.  

 
Objectives:  

• To verify that the geophysical product generated by of the L2 processor with on-orbit 
instrument data are within the allowed natural variability  

• To support the execution of the validation activities  
• To support the Calibration and Validation and Retrieval Coordination Team establish a L1 

processor configuration status for which the results are deemed of sufficient quality 
 
Inputs: 

• Calibration Plan 
• Validation and Retrieval Coordination Plan 
• Campaign Implementation Plan 
• Algorithm Validation Report (SM & OS) 

 
Outputs: 

• Calibrated L2 products 
• Commissioning Phase report 

 
Proposed minimum content: 
 

• Instrument / Spacecraft configuration 
• “Dual Pol” mode processing verification 
• “Full Pol” mode processing verification 
• Non-Nominal Processing configuration 
• “Strip Adaptive” processing 
• “Apodization Window” optimization 
• L2 Product Verification 
• Geophysical parameters 
• Topographic constraints, Precipitation, Atmospheric conditions, wetlands and flooding, snow 

and snow melt, frozen surfaces, etc. 
 

• L2 Product Improvement 
• Algorithm update as a consequence of Verification activities 
• Algorithm update as a consequence of Validation activities 
• Algorithm update as a consequence of improved scientific knowledge 

 
Issue date: The detailed plan will be available 2 or 3 months before launch. 
 

8.5 Definitions 
The following definitions are systematically used within this document and all the derived documents.  
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• Calibration 
 
Definition: The process of quantitatively defining the system response to known, controlled signal inputs. In 
other words, the calibration enables to transform engineering units (volts) into absolute physical quantities at 
the entrance of the instrument (brightness temperatures). 
Notes: Here is the CEOS definition: 

1. “System response” includes both instrument and processing. 
2. This process stops at level 1 data products, as in higher level processing system-external 

information is used. 
3. The result of the process is applied routinely to the raw measurements, i.e. there is no active 

decision process required. 
Calibration coefficients could be improved as a result of the analysis of the quality of the geophysical 
products. 

 
• Vicarious Calibration 

 
Definition: The process of quantitatively defining the system response to signal inputs coming from a stable 
and / or known natural target, and thus relying in most cases on some models (atmospheric contribution, 
target emission or spatial extrapolation of ground measurements, etc). 
Notes: 

1. The natural target can be a celestial body (sun, moon, sky) or an extended, homogeneous, and 
known area on the Earth (Dome C, rainforest, desert, etc) or a test site with adequate sampling 
strategy. 

2. However, in most cases, the term calibration is not appropriate, as the result is not routinely applied 
to the raw measurements. In such cases, one would better talk about “vicarious validation” (see 
below). 

 
• Validation 

 
Definition: The process of assessing by independent means (usually ground truth) the quality of the 
geophysical data products derived from the system output. 
Notes: Here is the CEOS definition: 

1. The statement “valid” holds within the error bars of the system and the “independent means”. 
2. The (lack of) time coincidence of the measurements has to be considered. 
3. The (possible, probable) difference in validity scale of the system output and the independent means 

has to be considered. (Scale between extended sensor FOV and point measurements on ground, in 
particular.) 

4. Validation can be applied in principle to all levels of data products. In reality, the vast majority will be 
at level 2 (geophysical products). 

5. The validation has to consider the impact (additional error, scale difference, etc) of external auxiliary 
data used in the processing (e.g. sea surface temperature, land surface temperature, etc). 

6. A data set acquired for the purpose of validation can in principle also be applied for calibration. 
 

• Verification 
 
Definition: The process of providing confirmation, through the provision of objective evidence, that specified 
requirements have been fulfilled. 
Note: Because of the limitations outlined under the definition of validation, the verification has to be 
understood as being limited to functional requirements (“Does the output make sense?”) and not quantitative! 
 

• Monitoring 
 
Definition: The process of following the system output over time. 
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Notes: 
1. For this process, it is not necessary to know / establish the absolute system response to a given 

target. 
2. Monitoring can happen at a variety of time scales: short term (e.g. to detect external radiofrequency 

interference), medium term (e.g. to establish changes of the system output at the orbital frequency), 
or long term (over years, to establish seasonal / long term drifts). 

3. Monitoring requires the availability of conditions / targets which are stable for all the scales up to the 
respective time scales. 

 
• Characterisation 

 
Definition: The process of establishing quantitative correlations between changes in the system output, or 
specific elements of it, and changes of the environment in which the system, or specific elements of it, 
operate. 
Note: In most cases, the result of the characterisation process will be used in the system calibration. 
 

• Comparison 
 
Definition: The process of quantitative comparison of system outputs from different systems over similar 
targets. 
Notes: 

1. This term is specifically used for the outputs from different satellite sensors, with all different specific 
technical implementations (orbit, sensor field of view, sensitivities and frequencies) and operating 
principles (active / passive, real / synthetic apertures). 

2. Obviously, all satellite sensors have the common problems of calibration and validation, with none of 
them being a priori better or worse. 

 
• Retrieval 
 

Definition: The process of deriving quantitative geophysical variables from remote sensing data with 
associate error bars. 
Note: The term is loosely used to describe the process of developing level 2 algorithms of good quality. 
 

8.6 Methods For SMOS Calibration And Validation 
 
Y. Kerr, Ph. Waldteufel, November 2007 
 
INTRODUCTION 
By request of the SMOS Science Advisory Group in October 2007, a set of requirements needed to be 
formulated such that the flight campaigns could be efficiently planned. In particular, the requirements for 
validation of land surface products and the question of which products should be validated and to what 
extent, needed to be described. This relates also to the use of airborne interferometric radiometers in 
contrast with the already available data from conventional radiometers. 
The first item discussed is to clearly separate calibration and validation activities (using CEOS definitions). 
 
CALIBRATION 
Calibration focuses on assessing all sources of biases on the reconstructed brightness temperatures (level 
1) after carrying out internal and sky calibration operations. 
 

8.6.1 “DIRECT” CALIBRATION 
The first step is internal calibration and this is considered as extensively covered by the on-board in-orbit 
calibration plan. After this, the goal would then be to compare brightness temperatures of a known target 
(either known (galaxy background) or measured (radiometer)) and SMOS. However it is expected that some 
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“vicarious calibration” will also be necessary to ensure that a) “high temperature point” is achievable, b) 
potential drifts are monitored. 
Issues: 

 this should avoid the use of any model (otherwise it is a validation exercise) 
 the specificities of SMOS and the fact that the first item to be calibrated is the NIR 

 
So the focus should be on assessing the sources of bias by comparing the reconstructed brightness 
temperatures (level 1) after carrying out internal and sky calibration operations, to surface values. 
 
This requires surfaces which are as homogeneous, stable and known as possible. The only proper way 
found yet to achieve this goal is to make full use of the buoys network (ARGO and the like). The suggested 
method relies on using a network of buoys on selected (steady and low wind) areas, but requires a radiative 
transfer ocean model. 
 
It may be noted that for monitoring purposes, the averaged Tb over a (very) large area in the southern pacific 
ocean should provide useful information for drift monitoring as demonstrated with SMMR. 
 
Obviously no aircraft operation can provide useful info for the calibration aspects. 
 

8.6.2 “RUF” METHOD FOR VICARIOUS CALIBRATION 
The most promising vicarious method is the one elaborated by C. Ruf and proposed in several Cal Val 
projects. The advantage of the method is that it extrapolates measurements to the “limit” value (hence the 
true sense of vicarious) and relies on fairly robust assumptions (climatological stability over SMOS lifetime). 
As the approach is almost costless and apparently accurate to a tenth of a Kelvin, it is compulsory to at least 
test it extensively and probably to adapt it. 
 
No aircraft operation is needed there. 
 

8.6.3 STABLE TARGETS FOR VICARIOUS CALIBRATION 
The first stable target area to come to mind is the ocean. A suitable area can probably be identified but some 
work is requested there. 
 
The Dome C has been suggested on several occasions and recent work shows that it is a potentially 
interesting target as the Tb are expected to be very stable (less than 0.2 K). The only concerns are related to 
the accurate validity of the stability (fairly probable) and the spatial variations. For this last point an aircraft 
survey might be interesting if carefully planned. The US and Australia are intending to perform such a survey 
and it is worth waiting for their results (and supporting their proposal). 
 
Some other targets have been suggested, deserts, rain forests but none can be safely assumed to be stable 
with time except maybe very high altitude flat rocky plateaux.  
 
Given the high uncertainty of stability, it is not worth investing flight time to cover such targets. 
 
Suggested methods: 
 
- network of buoys on selected (steady and weak wind) areas, using radiative ocean model.  Why ?  

•Very high expected sensitivity (better than 0.1 K) 

•Consistency with buoys requested for assimilation 
 
- vicarious method derived from Chris Ruf method for ERS  Why ?  

•Based on robust hypothesis (stability over SMOS lifetime) 

•Cost free and feasible at any time 
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•Expectation for 0.1 K accuracy  
 
- Ice sheet Dome C control Why ? 

•Upward Tb expected very stable (within 0.1 to 0.2 K) 

•Some averaging needed 
 
- rain forest control Why ? 

• Expectation of blackbody radiation in some areas 
 
VALIDATION 
Validation focuses on assessing correctness of retrieved geophysical quantities (SM, OS). Therefore ground 
truth measurements have to be compared to values retrieved (L2) from SMOS data. Actually, successful 
validation of SMOS L2 should amount to validating radiative models. 
Validation is the process of assessing the validity of the product. In some cases, it can apply to Tb but here it 
will only cover SSS and soil moisture. So the goal is to assess how valid the product is, and this is where it 
becomes complicated as ground measurements enter the equation rather abruptly (what is the pseudotruth). 
 
The issues are as follows: 

 Necessity to have valid ground measurements (what is SM or SSS) 
 Necessity to have representative ground measurements 

 Heterogeneity (highly variable composition of observed land scenes) 
 Scaling issues (point measurements versus 40 km size SMOS pixel) 
 Temporal validity 
 Knowledge of the surface over a 40km x 40km square (or rather a varying ellipse) 
 Necessity to explore a number of representative areas 
 Spatial average of point measurements 

 Possible additional Tb biases depending on location in FOV 
 
Moreover it must be acknowledged that there are some doubts or weaknesses for ignorance on the radiative 
transfer (RT) models for various surfaces so good validation will probably start by a verification of the 
radiative transfer codes. 
 
This part is where aircraft campaigns can help providing some answers and verifications. 
 
The main goals of such an airborne campaign would be: 
 

 Over the dedicated cal/val sites 
 Check representation of point measurements 
 Validate average of ponctual SM to areal SM with models 
 Provide some area of integrated SM/SSS measurements to a SMOS pixel 

 
 During transfers 

 Check signal and RT models for specific surfaces if needed 
 

 Over all the surfaces 
 Separate scale effects from those of RT models 
 Provide data for empirical test relationships 
 Check perturbing factors 

 
Aircraft campaigns should fulfil the above ! 
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PS: Additional interest before launch is to test interferometric measurements and related algorithms up to 
level 2! Possibly full polarisation data should be useful too! 
 

8.7 AO Proposals Overview  
 

AO # PI Country
-PI 

Sea/ 
Land Comments SM/OS/Tb 

ERS
envi
sat 

other 
EORS 

airb
orne 
RS 

cam
paig
ns 

net
wor
ks 

mod
els 

assimi
lation
s 

 3168 Calvet France Land SMOSMANIA Tb and SM no no no no yes yes yes 
 3211 Kaihotsu Japan Land Mongolia Tb and SM no yes no yes yes no no 
 3219 Walker Australia Land NAFE Tb and SM yes no yes yes yes yes yes 
 3221 Jackson US Land SCAN Tb and SM no yes yes yes yes yes yes 
 3223 Singh India Land missing SM yes yes no yes yes no no 
 3227 Robock US Land  Tb and SM no no no no yes yes yes 
 3229 Burrage US Sea  Tb and OS no no yes yes yes yes yes 
 3230 MartinezFer Spain Land REMEDHUS SM no yes no no yes yes no 
 3233 Wagner Austria Land SMOSCAT SM no yes no no yes no no 
 3236 Mauser Germany Land GLOWA-Danube Tb and SM yes yes no yes yes yes yes 
 3238 De Jeu NL Land FLUXNET Tb for SM yes yes no yes yes yes yes 
 3241 Stammer Germany Sea  Tb and OS no yes no yes yes yes no 
 3241 Vanderbogh Germany Land TERENO Tb and SM no yes yes yes yes yes no 
 3244 Poulain Italy Sea Med Sea OS no no no no yes yes yes 
 3246 Hornbuckle US Land MidwestUS Tb and SM no no no yes yes yes no 
 3250 Paloscia Italy Land ASTRA Tb for SM yes yes yes yes no yes no 
 3252 LopezBaeza Spain Land VAS Tb and SM yes no no yes yes yes yes 
 3254 Camps Spain Both CALIMAS all yes no yes yes no yes yes 
 3257 Grippa France Land AMMA Tb and SM yes no no yes yes yes yes 
 3259 Le Vine US Sea AQUARIUS Tb and OS no yes no no yes no no 
 3260 Anterrieu France Global reconstruction Tb no no no no no no no 
 3261 Pellarin France Land S-Band-Mountain Tb and SM no no no yes no no no 
 3262 ECMWF ECMWF Global ECMWF Tb no yes no no no yes no 
 3265 Gommengin UK Sea Atlantic Tb and OS yes yes no yes yes yes yes 
 3266 Navarro Spain Sea  OS yes no no yes no no no 
 3267 Gower Canada Sea  Tb and OS no no no no yes yes no 
 3268 Magagi Canada Land  Tb and SM yes yes no yes yes yes yes 
 3269 Su NL Land  Tb and SM yes yes no yes yes yes yes 
 3270 Martinez Uruguay Sea  Tb and OS no no yes yes yes no no 
 3271 Heron Australia Sea  Tb and OS no no yes yes yes no no 
 3273 Kim US Land vic-cal Tb for SM no no yes yes no yes no 
 3274 Zribi France Both CAROLS all yes yes yes yes yes yes no 
 3275 Marczewski PL Land SWEX Tb and SM yes yes no yes yes yes no 
 3276 Gaillard France Sea GLOSCAL Tb and OS yes no no no yes yes no 
 3279 Zhang China Land desert Tb and SM yes yes no yes no yes yes 
 3280 Friesen NL Land GLOWA-Volta Tb and SM no yes no yes yes yes yes 
 3281 Hallikainen Finland Both  all yes yes yes yes yes no no 
 3282 Cabot France Global geolocation other no no no no no no no 
 3284 Patel India Land  Tb and SM yes yes no yes no no no 
 3934 Martins Brazil Land Caatinga SM yes no no yes yes no no 
 4488 Johannesse Norway Sea atlantic40+ Tb and OS yes yes no no yes yes no 
 4682 Berry UK Land  Tb and SM no yes no yes no yes no 
 6317 Escorihuela Spain Land uyuni-salar Tb no yes no no no yes no 
 6272 Skou Denmark Land HOBE Tb and SM yes yes yes yes yes yes yes 
 6862 Bahamon Spain Sea Blanes OS yes no no yes no yes yes 
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 7025 Mironov Russia Land Siberia Tb and SM yes no yes yes yes yes no 
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