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CGMS-48 Action on SCAT task team
 WMO/CGMS at its 48th meeting defined the actions below:

 Use IOVWST (NASA based) and IWW15 (serves WMO CGMS) as discussion
venues

 Terms of Reference and roadmap to be presented in CGMS-49 Plenary
 The CGMS links to the WMO WIGOS 2040 view to optimize and exploit satellite

missions for meteorological, ocean and climate applications
 Based on capabilities and broad user application requirements in WMO OSCAR, 

other user aspects (RFI), outreach and training
 All above authorities and acronyms are explained in the following slides
 Contact me at your earliest convenience when interested in ToR or Roadmap

CGMS-48 actions – Plenary Session

Actionee AGN item Action # Description Deadline Status

CGMS members 7.3 A48. CGMS members to provide point(s) of contact to be part of the SCAT task team (together with 
Ad Stoffelen, OSVW-VC (Co-chairs Paul Chang/NOAA, Raj Kumar/ISRO, Stefanie Linow/EUM), 
and IWWG (Co-chairs Regis Bordes/Steve Wanzong), 

OPEN

SCAT task team 7.3 A48. SCAT task team to present the Terms of Reference, and
roadmap for the work to CGMS-49 plenary for endorsement

CGMS-49 OPEN

(Ad.Stoffelen@knmi.nl) 

mailto:Ad.Stoffelen@knmi.nl


Roadmap (TBD)
 Priorities based on user requirements (IOVWST, IWWg, SAF, ..)
 Recommendations on optimization/exploitation Virtual 

Constellation (i.c.w. CEOS)
– Missions and LST, diurnal cycle, intercalibration, risk, redundancy, expert 

community support 
– Data exchange ground segment, timeliness
– Comparison studies, calibration, validation, verification standards
– Open software
– Mission monitoring, visualization
– Transparancy in processing, standards, user guidance, user access
– Service messages, nowcasting alerts
– Gridded products

 Radio Frequency Interference (RFI)
 . . . your input is welcome



Terms of Reference OSW group (TBD)
 Ocean Surface Winds (OSW) are obtained by scatterometers, SARs and radiometers
 The CGMS OSW group provides a forum for the exchange of information on polar-

orbiting satellite ocean wind missions, such as reporting on current satellite status and 
future plans, data exchange matters, operations, intercalibration of sensors, 
processing algorithms, products and their validation, and data transmission standards;

 CGMS OSW harmonizes to the extent possible satellite mission parameters such as 
orbits, sensors, data formats and ground segment; 

 CGMS OSW encourages complementarity and compatibility through cooperative 
mission planning, compatible meteorological data products and services and the 
coordination of space and data related activities, thus complementing the work of 
other international satellite coordinating mechanisms; 

 The CGMS OSW group may convene as subgroup of the bi-annual IWWg, being 
informed by the NASA IOVWST and CEOS Ocean Surface Vector Wind Virtual 
Constellation;

 The CGMS OSW group interacts with the CGMS plenary and informs CEOS VC
 The CGMS OSW group has a chairman and a secretary, coordinating the information 

exchanges, actions and recommendations;



Context of authorities

 WMO
 OSCAR
 WIGOS 2040
 CGMS
 IWWg
 CGMS and ocean vector winds
 CEOS
 IOVWST
 Coordination
 Way forward



public.wmo.int

 Many links to ocean winds

https://public.wmo.int/en


WIGOS 2040

 Links to CEOS and IOVWST, but 
includes further user aspects, e.g., 
on nowcasting and NWP

1. INTRODUCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.1 Purpose and scope. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
1.2 Key drivers for weather, water and climate services. . . . . . . . . . . . . . .  1
1.3 Trends in capabilities and requirements for service delivery. . . . . . . . . 3
1.4 WIGOS principles and design drivers. . . . . . . . . . . . . . . . . . . . . . . . . . . . .4
1.5 The role of integration in WIGOS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6
1.5.1 Integrated network design. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.5.2 Integrated, multi-purpose observing networks. . . . . . . . . . . . . . . . . . 6
1.5.3 Integrated observing system providers. . . . . . . . . . . . . . . . . . . . . . . . .6
1.5.4 WIGOS as a system of tiered observing networks. . . . . . . . . . . . . . . . 6
1.5.5 Integrated space-based and surface-based observing systems. . . . . 7
1.6 Conclusion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2. SPACE-BASED OBSERVING SYSTEM COMPONENT. . . . . . . . . . . . . . . . . . . 9
2.1 Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
2.2 Trends and issues. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 9
2.2.1 User requirements. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
2.2.2 System capabilities. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
2.2.3 Evolution of satellite programmes. . . . . . . . . . . . . . . . . . . . . . . . . . . .  12
2.3 Description of the space-based observing system component. . . . . . . 12
3. SURFACE-BASED OBSERVING SYSTEM COMPONENT. . . . . . . . . . . . . . . .  18
3.1 Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .18
3.2 Trends and issues. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .18
3.3 Evolution of the surface-based observing system component. . . . . . . . 19
ANNEX. OBSERVING NETWORK DESIGN PRINCIPLES. . ................. .......... . . 37

community.wmo.int/vision2040



www.wmo-sat.info/oscar/variables/view/wind_vector_near_surface

 Community consensus on capabilities 
and requirements for ocean vector winds

http://www.wmo-sat.info/oscar/variables/view/wind_vector_near_surface


www.cgms-info.org/

https://www.cgms-info.org/


www.cgms-info.org/

WORKING GROUPS

WORKING GROUP I: SATELLITE SYSTEMS AND OPERATIONS
WORKING GROUP II: SATELLITE DATA AND PRODUCTS
WORKING GROUP III: OPERATIONAL CONTINUITY AND CONTINGENCY PLANNING
WORKING GROUP IV: DATA ACCESS AND END USER SUPPORT
SWCG: SPACE WEATHER COORDINATION GROUP

INTERNATIONAL SCIENCE WORKING GROUPS

INTERNATIONAL TOVS WORKING GROUP: ITWG
INTERNATIONAL PRECIPITATION WORKING GROUP: IPWG
INTERNATIONAL RADIO OCCULTATION WORKING GROUP: IROWG
INTERNATIONAL WINDS WORKING GROUP: IWWG
INTERNATIONAL CLOUDS WORKING GROUP: ICWG

OTHER RELEVANT WORKING GROUPS OR TEAMS

CEOS-CGMS JOINT WORKING GROUP ON CLIMATE

>

>

>

https://www.cgms-info.org/
https://www.cgms-info.org/index_.php/cgms/page?cat=ABOUT&page=Working+Group+I
https://www.cgms-info.org/index_.php/cgms/page?cat=ABOUT&page=Working+Group+II
https://www.cgms-info.org/index_.php/cgms/page?cat=ABOUT&page=Working+Group+III
https://www.cgms-info.org/index_.php/cgms/page?cat=ABOUT&page=Working+Group+IV
https://www.cgms-info.org/index_.php/cgms/page?cat=ABOUT&page=Space+weather+coordination+group
https://www.cgms-info.org/index_.php/cgms/page?cat=ABOUT&page=International+TOVS+Working+Group
https://www.cgms-info.org/index_.php/cgms/page?cat=ABOUT&page=International+Precipitation+Working+Group
https://www.cgms-info.org/index_.php/cgms/page?cat=ABOUT&page=International+Radio+Occultation+Working+Group
https://www.cgms-info.org/index_.php/cgms/page?cat=ABOUT&page=International+Winds+Working+Group
https://www.cgms-info.org/index_.php/cgms/page?cat=ABOUT&page=International+Clouds+Working+Group
http://ceos.org/ourwork/workinggroups/climate/


www.cgms-info.org/

OBJECTIVES WORKING GROUP II
WG II is the forum where aspects of technical and scientific nature related to instrument 
calibration and products from satellites are discussed. The agenda is determined by a) 
papers that relate to actions and recommendations from previous meetings and b) by 
additional submissions of papers from delegates. New proposals for actions and 
recommendations emerging from the discussions at WG II are presented at the subsequent 
plenary session and, once adopted, are placed as action or recommendation on CGMS 
members. Terms of reference of WG II (as endorsed by CGMS-48 plenary, august 2020). 
WG II also serves as important link between the annual CGMS meetings and the CGMS 
international science working groups which provide regular reports and feedback to CGMS.

SCOPE OF WORKING GROUP IV
CGMS WG IV will provide a regular forum for CGMS agencies to address topics of interest 
in areas related to data access in general and the contribution to the WMO information 
system. The working group will address issues related to the dissemination systems, data 
formats and metadata exchange, and will also deal with the user interfaces and data access. 

https://www.cgms-info.org/
http://www.cgms-info.org/documents/WGII_ToRs_2020.pdf


International Winds Working Group

https://www.cgms-info.org/index_.php/cgms/page?cat=ABOUT&page=International+Winds+Working+Group




CGMS and ocean vector winds

 Define WMO OSCAR requirements and contribute capabilities
– Temporal coverage
– Timeliness for NWP and nowcasting
– Contribute user requirement and capability assessments

 CGMS
– Calibration, e.g., wind speed reference determination for user consistency of products
– Processing, e.g., open software
– Validation, verification, product comparison
– Standardization of service (formats, metadata, quality monitoring/assessment)
– User dissemination / training / guidance
– Mission planning and redundancy

 Carry out actions and make recommendations
 Inform, report and feedback 
 Coordination IOVWST,CEOS, IWWg



Actionable CGMS members
 Current and prospective

developers and operators 
of meteorological 
satellites;

 WMO, because of its
unique role as 
representative of the 
world meteorological data 
user community, and other
programmes jointly
supported by WMO and
other international
agencies;

 Space agencies operating 
R&D satellites contributing
to WMO programmes.

CMA China Meteorological Administration

CNES Centre National d’Etudes Spatiales

CNSA China National Space Administration

ESA The European Space Agency

EUMETSAT EUMETSAT

IMD India Meteorological Department

IOC-UNESCO Intergovernmental Oceanographic Commission - UNESCO

ISRO Indian Space Research Organisation

JAXA Japan Aerospace Exploration Agency

JMA Japan Meteorological Agency

KMA Korea Meteorological Administration

NASA National Aeronautics and Space Administration

NOAA National Oceanic and Atmospheric Administration

ROSCOSMOS Russian Federal Space Agency

ROSHYDROMET Russian Federal Service for Hydrometeorology and Environmental Monitoring

WMO World Meteorological Organization

Observers
CSA Canada Space Agency

ENV CAN Environment Canada

GCOS Global Climate Observing System

KARI Korea Aerospace Research Institute

KIOST Korea Ocean Research & Development Institute

SOA State Oceanic Administration (National Satellite Ocean Application Service, 
NSOAS, under the Ministry of Natural Resources, MNR)

http://www.cma.gov.cn/
http://www.cnes.fr/
http://www.cnsa.gov.cn/n615709/cindex.html
http://www.esa.int/
http://www.eumetsat.int/
http://www.imd.gov.in/
http://www.ioc-unesco.org/
http://isro.gov.in/
http://www.jaxa.jp/
http://www.jma.go.jp/
http://www.kma.go.kr/
http://www.nasa.gov/
http://www.noaa.gov/
http://www.federalspace.ru/
http://www.meteorf.ru/
http://www.wmo.int/
http://www.asc-csa.gc.ca/eng/default.asp
http://www.ec.gc.ca/default.asp?lang=en
http://www.wmo.int/pages/prog/gcos/index.php?name=about
http://web.kma.go.kr/
http://eng.kiost.ac/kordi_eng/main/
http://www.mnr.gov.cn/


CEOS

 WMO
 CGMS
 Need for action
 IOVWST
 CEOS
 Coordination
 Way forward

ceos.org/ourwork/virtual-constellations/osvw/



IOVWST

 WMO
 CGMS
 Need for action
 IOVWST
 CEOS
 Coordination
 Way forward

https://mdc.coaps.fsu.edu/scatterometry/meeting/



Coordination

 Formal integration in IWWg under CGMS for recommendation and action
 WMO OSCAR
 IOVWST for science
 Link to CEOS VC and Working Group on Cal/Val



Way Forward

 Present CGMS-48 action at IOVWST and ask community feedback
 Present CGMS-48 action at IWWg and ask community feedback

– Formal representation in CGMS through IWWg actions, recommendation and feedback?

 Present Roadmap and Terms Of Reference of Ocean Winds contribution to 
CGMS-49

 Discuss at CEOS



SOME BACKGROUND
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CEOS Virtual Constellation

http://ceos.org/ourwork/virtual-constellations/osvw/

http://ceos.org/ourwork/virtual-constellations/osvw/


Franco Fois, PhD thesis, 2015

C Ku
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Stress-equivalent wind
 Radiometers/scatterometers measure ocean roughness
 Ocean roughness consists in small (cm) waves generated by air impact and

subsequent wave breaking processes; depends on gravity, water mass density,
surface tension s, and e.m. sea properties (assumed constant)

 Air-sea momentum exchange is described by τ = ρair u* u* , the stress vector; depends
on air mass density ρair , friction velocity vector u*

 Surface layer winds (e.g., u10) depend on u* , atmospheric stability, surface
roughness and the presence of ocean currents

 Equivalent neutral winds, u10N , depend only on u* , surface roughness and the 
presence of ocean currents and is currently used for backscatter geophysical model 
functions (GMFs)

 u10S = √ρair
. u10N/√ρ0 is now used to be a better input for backscatter GMFs (stress-

equivalent wind)
 This prevents regional biases against local wind references

Jos de Kloe et al., 2017



Inconsistencies in wind references

 Are dropsondes too high, or moored buoys and ECMWF too low at 15-25 m/s ?
 EUMETSAT CHEFS project www.eumetsat.int/CHEFS and ESA MAXSS projects 

address this, as well as other IOVWST activities 

K.-H. Chou et al., 2013

http://www.eumetsat.int/CHEFS


Global wind speed biases

26



 Typically 0.5 to 1 m/s in component bias and SD (10-20%) on model scales
 Underestimation of wind turning in NWP model: surface winds more aligned 

to geostrophic balance above than to pressure gradient below  stable 
model winds are more zonal with reduced meridional flows

 Sandu (ECMWF) reports that turbulent diffusion is too large (enlarged to 
reduce sub-grid mesoscale variability) which helps improve the 
representation of synoptic cyclone development at the expense of reducing 
the ageostrophic wind turning angle ... 

 It is a problem that the ocean is forced in the wrong direction though

 Other processes poorly represented include 3D turbulence on scales below 
500 km and wide-spread wind downbursts in (tropical) moist convection 
(King et al., 2017)

Atmospheric mesoscale variability stirs the ocean and enhances fluxes
Adaptive bias correction needed for data assimilation and ocean forcing

Model Wind Errors
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