
WMO OSCAR
Observing Systems Capability Analysis and Review Tool
A building block of Rolling Requirements Review
• Quantitative user-defined requirements for observation of physical variables in 

application areas of WMO 
• Detailed information on all earth observation satellites and instruments 
• Expert analyses of space-based capabilities
• Facilitates the Rolling Requirements Review process, comparing "what is 

required" with "what is, or will be available", in order to identify gaps and support 
the planning of integrated global observing systems 

• Future objective is to automatically generate first-level analyses of compliance 
between the quantitative requirements and the actual capabilities (space- or 
surface-based). 

Can IWWg contribute to OSCAR state-of-the-art:
- Improvements in presenting EO satellites and instruments? (producers)
- Requirements for observation of wind in WMO application areas? (users)

http://www.wmo-sat.info/oscar/



OSCAR wind application areas
• Global NWP / High Res NWP
• Nowcasting and Very Short Range Forecasting 
• Nowcasting: Synoptic Meteorology
• Seasonal and Inter-Annual Forecasts
• Aeronautical Meteorology
• Agricultural Meteorology
• Atmospheric Chemistry
• Hydrology
• Ocean Applications
• WCRP requirements GEWEX, CLIVAR, CLIC, SPARC
• Climate requirements (mainly large scale) 
• Climate Monitoring - Atmospheric Domain AOPC
• Climate Monitoring - Oceanic Domain OOPC
• Climate Monitoring Research WCRP, TOPC, AOPC, OOPC
• Ocean surface GOOS
• Marine biology
• CLIC
• Space Weather

http://www.wmo-sat.info/oscar/applicationareas

IWWg parameters:
179: Wind, horizontal
183: Surface wind vector
180: Wind, vertical
182: Surface wind stress
181: Surface wind speed
205: Surface wind gust

Parameters used by IWWg :
- Cloud parameters



OSCAR and RRR

Ø Used by satellite agencies to contribute to the IGOS

Ø Played a major role for

Ø MTG
Ø EPS-SG 
Ø NOAA
Ø ESA atmospheric convoy study
Ø . . .

http://www.wmo-sat.info/oscar/



Example

ØAlso available 
for all other 
application 
areas



Capabilities
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Example:
Ø Also available for all 

other observing 
capabilities









Vector error!



OSCAR gap analysis
Example on next slide:
Ø Wind (horizontal)
Ø Vertical profiles are required

What’s missing in a gap?
Ø Variable, e.g., wind
Ø Mission, e.g., DWL
Ø Requirement, e.g., vertical resolution Dz

Implicitly, but not explicitly, addressed 
Ø Atmospheric processes







Variables not assessed in RRR

2011
15

Wind profile (vertical component) WMO, EUM
The parameter could be derived from Doppler lidar designed to measure wind profile in clear-air (a radial 
measurement). Thus it is measured contextually with Wind profile (horizontal) (no. 002), two orders-of-
magnitude larger. Accuracy impossible to assess, but certainly very poor.  

Turbulence profile (wind variability) EUM Accuracy impossible to assess, but certainly very poor.
Wind speed/vector over land surface (horizontal) WMO, EUM No satellite remote sensing principle available for these parameters.

Wind speed over sea surface (horizontal) WMO, EUM, GCOS, 
GOOS, IGBP Incomplete observation.  See Wind vector over sea (003).

Air temperature (at surface; 2m)
Air specific humidity (at surface; 2m)

WMO, EUM, CGOS, 
WCRP

Satellite IR and MW temperature and humidity sounders provide measurements with too coarse vertical 
resolution, and are disturbed by surface emissivity. Active instruments (lidar, radar) are blind close to 
surface. These parameters are better estimated by assimilation of Atmospheric temperature and humidity 
profiles (no.s 001 and 004).

Atmospheric stability index WMO Requirement incomplete (accuracy missing).  To be derived from Atmospheric temperature and humidity 
profiles (no.s 001 and 004). 

Specific humidity profile - Troposphere column GCOS Tropopause column to be computed by integrating LT and HT (that are provided).
Air pressure over land surface WMO, EUM, GCOS No satellite remote sensing principle available for this parameter.

Air pressure over sea surface WMO, EUM, GCOS
Some principle proposed, based on measuring total-column O2 by:

- spectroscopy  in the band around 760 nm
- combined active-passive measurements  in the 54 GHz band.

Marginal performances and too limiting conditions. Derived fromWind vector over sea surface (#003) 
Air-sea delta pressure GCOS From close-by CO2 semi-transparent channels.  However, marginal feasibility and unreliable results.
Air temperature profile in the PBL EUM Marginal feasibility.  Part of Temperature profile in the LT (no. 001).

Cloud water profile (< 100 µm)
Cloud water profile (> 100 µm) WMO, GCOS, WCRP

Merged in only one, named “Cloud liquid water profile” (no. 017).  For drop size, there is the EUMETSAT 
requirement for “Cloud drop effective radius profile” (no: 018).   The term “Liquid” was added to make 
distinction from “ice” (no. 19).  There is also “Cloud ice effective radius profile” (#20).

Cloud ice profile in LS and HS&M WCRP Requirement not sure (same values as for Troposphere).  Anyway, not feasible as profile (at most, detection 
could be feasible).

Precipitation detection
Precipitation type EUM Parameters difficult to be handled per-sé.  Considered under parameter no. 024 (Precipitation rate) in 

relation to “Hydrology” by split into three classes of (< 1 mm/h, 1-10 mm/h and > 10 mm/h).

Vertical layers of Aerosol optical depth profile 
(LT, HT, LS and HS&M)

WMO, EUM, GCOS, 
WCRP, IGBP

In no. 027, WMO, EUM and GCOS have constant requirements with height, WCRP and IGBP only very few 
changes.  Not worth to discriminate.  However, the four layers are discriminated in no. 086 (for Atmospheric 
chemistry, required from WMO and EUM).

Column-integrated contents in LT, HT, LS and HS&M of:
- Specific humidity
- Aerosol absorption optical depth (),
- Aerosol optical depth (+IR)

GCOS
Partial columns not considered in this study, if not because possible to be retrieved from the profiles 
(provided).  In addition, as aerosol is concerned, the requirement is too much detailed (discrimination of the 
absorption component, specific spectral ranges, …).  

Total aerosol single scattering albedo Aerosol absorption 
optical depth profile
Aerosol phase function

EUM
Parameters specific to one model; and their inference too much model-dependent.  Equivalent information is 
implied by the parameters Aerosol optical depth (no. 028), Aerosol effective radius (no. 029) and Aerosol 
type (no. 030).

Cirrus optical depth
Cirrus phase function EUM The information can be derived from “Cloud type” (no. 013) and “Cloud optical thickness” (no. 016)





etc., etc. ……







Support OSCAR
Ø Review OSCAR

Issues:
Ø Are wind capabilities well represented?
Ø And wind requirements?
Ø Are cloud requirements well expressed for use in AMV derivation?

Ø Send comments/updates by mid September to ?

Ø Present integrated report to next WMO CGMS and report 
suggestions to OSCAR




