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WIGOS: WMO Integrated Global Observing System
Thanks to WMO3

In 2024 there are ~200 active satellites supporting weather, climate, earth 

system and space weather and another ~100 doing relevant Earth Observation
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Temporal coverage of satellite data by type
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In some bands e.g. 183 GHz excellent temporal coverage

In some bands e.g. 50 GHz gaps 

In some bands e.g. IR major gaps in 2021
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WMO Coordination and WIGOS

WMO is striving towards a coordinated global observing system 

(WMO Integrated Global Observing SystemïWIGOS)

Trying to make sure national efforts are complementary

Surface and space components
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WIGOS Design
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WIGOS ïwhat is our/your role in this?

Monitoring performance 

of current WIGOS

Rolling Requirements 

Review

WIGOS gap analysis 

How will this be met? Vision 2040.

https://community.wmo.int/vision2040

Preserving WIGOS

Eg Spectrum 

Management

WIGOS Data Quality Monitoring System

Sharing monitoring at ECMWF etc.

Responding to threats e.g. 5G

Efforts by CGMS
(Coordinating Group for Meteorological Satellites)

https://community.wmo.int/vision2040
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Tools to support WIGOS

WMO Space provide detailed support for satellite data from https://space.oscar.wmo.int

OSCAR lists what exists, what is planned, what it can do, how this compares to requirements
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https://space.oscar.wmo.int/
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Frequency management and why this is critical to NWP

ÅPassive microwave contribute around 40% of the impact of all 

observations in NWP:

ï 50-60 GHz and 176-190 GHz provide largest direct impact

ï 18.7, 23.8, 31.4, 37, 89, 166 have lower direct impact but support use 

of 50-60 and 176-190 GHz

ï 1.4, 6.8, 10.7, 209, 229 important for emerging applications

ï Active bands, notably radar, also suffer interference.

ÅSatellite up + down link + control frequencies and data 

dissemination e.g. 400-406 MHz for radiosondes.

ÅCommittee on Radio Frequencies (CORF), USA

ÅEuropean Scientists on Spectrum for Earth Observation (ESSEO), 

Europe (Chair = S English so if you want to know more, ask me!)

Figure from 
Alan Geer, ECMWF

URSI-ECMWF RFI Workshop, Online 14-18 February 2022

URSI RFI Workshop, Argentina (TBC)  August 2024

ECMWF RFI Workshop, ECMWF, UK 13-14 September 2018



RFIsources: 
1. Globalstar (satellite phone)
2. Ascension island( Ground-Satellite communication)
3. Japan, South-east Asia (ground-ground communication)

M. Seki, presented by M 
Kazumori at ECMWF RFI 

workshop, 2018
14

Example of current RFI shown by JMA (Japan) in C band (unprotected)



ITU WRCs

Proposals for changes to 

Radio Regulations from 

Telecomms, Industry, 

Space Agenciesé.

ITU WRC

Every four years

Scientists

CORF, USA

ESSEO, Europe

ET-RFC, WMO

EUMETFREQ, EUMETNET

NMHSs

Government ministries

National Regulatory 

Authorities
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The history that led to EPS-SG
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US research satellites in 1960s and 1970s led to 

what we have now

We are approaching a new leap forward

(EPS-SG, FY-5, Post-JPSS)
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EPS Second Generation

1. Updated counterparts to Metop 1st generation
ÅATOVS + AVHRR/MODIS Ÿ MWS + MetImage

ÅIASI Ÿ IASI-NG

ÅASCAT Ÿ SCA (on EPS-SG-B)

ÅGOME-2 Ÿ Sentinel-5 UVNS

ÅGRAS  Ÿ RO

2. New capability

ÅMWI: based on SSM/I 

Å3MI: based on POLDER and PARASOL (VIS/NIR/SWIR)

ÅICI: completely new! Sub-mm imager for cloud ice
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EPS-SG: Ice Cloud Imager - ICI

From John and Soden (2006)

From CloudIce proposal (Buehler et al.)

ICI

Ice water path 

+ 

Some information on 

particles (size, shape, 

orientationé.)



EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS October 29, 2014

The history that led to MTG
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India and South Korea have also developed similar 

programmes e.g. INSAT-3D 2013, GEOKOMPSAT 2018
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1. Updated counterparts to Meteosat second generation
ÅSEVIRI Ÿ FCI 16 channel imager

ÅEuropean rapid scan 2.5 minutes, full disk 10 minutes.

2. New instruments

ÅIRS: IR interferometer 

ÅLI: Lightning imager (777.4nm)

ÅUVN: Ultraviolet, Visible and Near IR imager

Meteosat Third Generation

First MTG Imager satellite launched 

13 Dec 2022



Animation of GOES-16 GLM lightning flashes over 4 days. 

ÁThe Geostationary Lightning 

Mapper (GLM) on board the 

NOAA GOES-R series 

satellites provides continuous 

full-disk lightning 

observations at 8 km 

resolution (nadir) and in 

quasi-real-time.

ÁLightning pulses are detected 

through their signature in the 

777.4 nm oxygen band 

(lightning peak emission).

GOES-16 GLM Lightning Mapper (GLM)

Thanks to Philippe 

Lopez for this slide



Ground-based obs., 10 May 2018 15Z

Blitzortung.org individual 

strikes

EUCLID flash densities (Europe 

only)

%

ECMWF ensemble forecast

Probability[flash density > 0.1 fl/100km2/h]

FC Base: 10 May 2018 00Z, Range: +60 to +63h.

Ą Ensemble lightning forecasts can offer

useful guidance to forecasters up to 

day 3 (in mid-latitude regions).

Thanks to Philippe 

Lopez for this slide

Towards lightning imager assimilation
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Copernicus Missions: Sentinel 1-6

ÅSentinel-1: 4-80m resolution C-band SAR (5.405 

GHz): Discussion on possible new collaboration 

on wave spectrum assimilation

ÅSentinel-2: 10-60m resolution NIR/VIS/UV imager 

13 bands 443-2190nm

ÅSentinel-3: Altimeter (SRAL), IR imager (SLSTR), 

Visible imager (OLCI), MW radiometer (MWR) and 

others.

ÅSentinel-4: 8km resolution NIR/VIS/UV grating 

spectrometer for atmospheric chemistry flying on 

MTG

ÅSentinel-5/UVNS (and Sentinel-5p/TROPOMI): 7km 

resolution NIR/VIS/UV grating spectrometer for 

atmospheric chemistry flying on EPS-SG

ÅSentinel-6: Poseidon-4 altimeter 5.4 and 13.58 GHz
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Sentinel-1
C-band Radar Mission

Launched S-1A/B 2014/2016 

SAR imaging for All 
weather, day/night 

applications, 
interferometry



Sentinel-2
High Resolution Multi-
spectral Optical 
Mission

Launched S-2A/B 2015/2017 

Continuity of 
Landsat, SPOT for 
Land applications  


