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• Combines surface, upper air & Space 
based observations for the measurements of various 
Earth System domains
– Atmosphere, hydrology, cryosphere, ocean, terrestrial, space 

weather

• WMO coordinated effort within expert teams and 
standing committees 
– Network design and Rolling Review of Requirements
– Collaboration with partners like CGMS and CEOS

• WIGOS Tools: OSCAR/Surface, OSCAR/Space, 
OSCAR/Requirements, WDQMS (WIGOS Data Quality 
Monitoring System)

• WMO Unified Data Policy and data exchange
– See poster 1p.01 WMO Core and Recommended Satellite Data

• Radio frequency coordination  

WIGOS as a part of WMO’s global infrastructure
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Vision for WIGOS 2040

The “Vision for WIGOS in 2040” describes:

• High-level targets to guide the evolution of WIGOS 

• A desired, future state of the space- and in-situ based 
observing system by 2040 within the areas of weather, 
climate and water and related environmental services.

• Adopted by Congress in 2019
• Before WIGOS Vision 2025

• WIGOS Vision update ongoing: WIGOS Vision 2050
• Topic to be presented in International Issues and Future Systems (IIFS) WG
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Vision for WIGOS 2040 - Space Component

• The space-based component consists of four 
subcomponents:

1. Backbone system with specified orbital 
configuration and measurement approaches

2. Backbone system with open orbit configuration 
and flexibility to optimize the implementation

3. Operational pathfinders, and technology and 
science demonstrators

4. Additional capabilities (e.g. contributions by 
commercial operators)
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Observing System Capability Analysis and Review Tool

See http://space.oscar.wmo.int
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• OSCAR is WMO-maintained online resource, which 
combines three components

• OSCAR/Space:

– Current and planned satellite programmes, satellites and their 
instruments since TIROS-I (1st April 1960) until around 2040

– Over 1000 satellites and around 1200 instruments (800 for Earth 
Observation and 400 for Space Weather)

• OSCAR/Surface: 
– Surface-based stations/platforms under WIGOS

• OSCAR/Requirements: 
– Observation requirements for WMO application areas and for all 

relevant variables 

See http://space.oscar.wmo.int

OSCAR/
Space

OSCAR/
Requirements

OSCAR/
Surface

Variables Variables

OSCAR combines three databases
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OSCAR/Space provides WMO Gap Analysis

• Compares the satellite information 
recorded in OSCAR/Space to the user 
requirements in the space-based 
component of WIGOS Vision 2040

• Updated annual to cover next decade 
to support the CGMS Risk 
Assessment

• Presented under CGMS WGIII
– Operational Continuity and Contingency 

Planning
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WIGOS Vision - Geostationary core constellation 

!"#$%$&$D%ED#E)DGD+,-E#D,ED,.$&/GE)D0",/N"E
O34E567E
839E567E
:3;E567
<DE567E

Gap = 

Rows in pink = CGMS baseline instrument

WIGOS Vision 2040 Subcomponent 1:
• Backbone system with specified orbital configuration and measurement 

approaches: 
– Geostationary core constellation with a minimum of five satellites

providing complete Earth coverage
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WIGOS Vision - LEO core constellation
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WIGOS Vision 2040 Subcomponent 1:
• Backbone system with specified orbital 

configuration and measurement approaches: 
– Sun-synchronous core constellation satellites 

in three orbital planes (morning, afternoon, 
early morning)

– Additional scatterometers on drifting orbit 
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WIGOS Vision - Instruments on other satellites in low-Earth 
orbit (Subcomponent 1)
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Gaps against WIGOS Vision for Earth Observation

01 Hyperspectral IR sounders (GEO) 10 GNSS Reflectometry (LEO/Drift)

02 UV/VIS/NIR sounders (GEO) 11 Doppler Wind Lidar (LEO/Drift)

03 Day-night visible imagers (LEO) 12 Backscatter Dial Lidar (LEO/Drift)

04 Microwave Imagers (LEO) 13 Lidar and wide swath radar for Altimetry (LEO/Drift)

05 Low frequency microwave imager (LEO) 14 Limb sounder in IR and MW (LEO/Drift)

06 UV/VIS Nadir and Limb Sounders (LEO) 15 UV/VIS/NIR spectrometer (LEO/Drift)

07 Precipitation radar and cloud radar 16 High Temporal MW Sounders (LEO/Drift)

08 Total and spectral solar irradiance (LEO) 17 Multi-angle polarised radiometer (LEO)

09 Altimeter lidar (Drift) 18 SW Occultation limb sounder
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Summary

• WIGOS combines surface, upper air & Space based observations 
for the measurements of various Earth System domains

• It is a WMO coordinated effort within WMO expert teams and 
standing committees

• WIGOS Vision describes the high-level targets to guide the 
evolution of WIGOS including space-based component
• WMO provides annually a Gap Analysis for space-based 

component of WIGOS based on the OSCAR/Space database 
• The latest analysis shows gaps in 18 instrument categories    
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Thank you.
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Hyperspectral IR sounders on GEO

• FY-4 series is the only GEO satellite with hyperspectral sounder until 
MTG series will be operational from 2026

• Himawari-10 is planned to include a hyperspectral sounder from 2029

• NOAA has plans with GEO-XO to cover the US from 2035

• Anyway, there are gaps over the West Atlantic, Indian and East Pacific 
oceans without confirmed plans in the next decade

Slide: 
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UV/VIS/NIR sounders on GEO

• Sounding of the atmosphere using reflected solar radiation at UV and VIS
wavelengths is very limited at present

• GEO-KOMPSAT-2B and TEMPO have such an instrument launched in 2023

• Sentinel will enhance the coverage over Europe from 2025 and NOAA GEO-XO 
over US from 2035 

• This leaves gaps over the mid-Atlantic, Asia and the Pacific in the next decade, 
which is a significant gap in the planned observing system 

Slide: 
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Microwave Imagers on LEO

• The retirement of the SSMIS instruments on the DMSP satellites will reduce 
the number of MW imagers within next few years

• WSF-M1 is now in the early morning orbit (~05:00 LT) to potentially replace 
SSMIS

• Both the early morning (05:00 LT) and early afternoon (13:30 LT) orbits are at 
risk in the next decade and plans need to be put in place to provide 
continuity.

Slide: 
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The most critical gaps for the next decade

• Doppler Wind Lidar on LEO/Drift
• High Temporal MW Sounders on LEO/Drift
• Greenhouse gas measurements

• Limb sounder in IR and MW on LEO/Drift



Day-night visible imagery

• Satellites with a day-night visible channel capability are only in the early 
morning (FY-3) and early afternoon (NOAA) orbits 

• There are no plans for day-night imagery in the late morning orbit



Back-up



Backbone system with open orbit configuration and 
flexibility to optimize the implementation (Subcomponent 2)
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UV/VIS Nadir and Limb Sounders for atmospheric chemistry

• For limb sounders (scanning or occultation views) the afternoon orbit is covered by NOAA OMPS (up to 2041) and morning 
orbit by OMS-Limb (FY-3F) out to 2032

• Most of the requirements for stratospheric chemistry are for 6 hr or longer sampling times so a 2 polar orbiter system 
should be maintained

CGMS Baseline
• LEO – 2 sun-synchronous orbits, mid-morning, afternoon 
• Need to ensure continuity beyond 2032
HLPP
• Work towards establishing optimum constellations for new observations introduced in CGMS Baseline: UV limb sounding 

spectrometry for profiles of Ozone and trace gases.

Slide: 
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Low frequency microwave imager on LEO
• Measuring the surface at the lower microwave frequencies (<10 GHz) is important for SST, soil moisture and salinity

• The ESA proposal for CIMR (and Japanese AMSR-3 instruments) should ensure good coverage for the next decade, and HY-2 series provide 
coverage in the early morning orbit prior to CIMR. 

• Potential gap of < 5GHz in 2027-28 after SMOS/SMAP retired which impacts soil moisture/salinity

• Plans for long term continuity of these measurements should be put in place

CGMS Baseline
• Covered by general baseline for microwave imagers, no specific attributes for low-frequency instruments
HLPP 
• Work towards ensuring low frequency microwave imagery for all-weather SST and ice monitoring from at least 2 sun-synchronous orbits

Slide: 
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Precipitation radar and cloud radar on LEO 
• Precipitation radar: 

– The GPM-DPR will provide coverage for this decade 
– FY-3 satellites (FY-3G/I) have a precipitation radar providing measurements into the next decade in a drifting orbit

without redundancy. 

• Cloud radar:
– EarthCARE is the only cloud radar planned for this decade
– When EarthCARE retires there are no planned cloud radars to continue the measurements. The user requirement for 

sampling is for 3 hourly or better.

CGMS Baseline
• Precipitation radar: LEO – drifting orbit, nothing for cloud radar
HLPP 
• 1.1.3 Ensure continuity of Precipitation Radar measurements

Slide: 
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Total and spectral solar irradiance on LEO
• Continuity of total solar irradiance measurements in polar orbits are planned from FY-3E/J and the 

ESA TRUTHS mission on drifting orbit for the next decade 

• The spectral solar irradiance observations will be reduced after 2028 when ISS-TSIS-2 is retired and 
after that FY-3E/F/J will provide continuity in the early morning orbit

CGMS Baseline:
• Not included

Slide: 
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