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WIGOS: WMO Integrated Global Observing System
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Thanks to WMO

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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Satellite Equatorial Crossing Times (Courtesy of Eric Nelkin, NASA/GSFC)
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Temporal coverage of satellite data by type

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 System i WIGOS)

. Others
g{"ted (Korea,
ates Canada

Trying to make sure national efforts are complementary

Surface and space components

L
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WIGOS 1 what is our/your role in this?

VIONItOring periormance g \\/|GOS Data Quality Monitoring System
of current WIGOS Sharing monitoring at ECMWEF etc.

How will this be met? Vision 2040.

WIGOS gap analysis

NC Responding to threats e.g. 5G
Eg Spectrum Efforts by CGMS

Management (Coordinating Group for Meteorological Satellites)



https://community.wmo.int/vision2040

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

OSCAR

Observing Systems Capability Analysis and Review Tool

« » Instrument: IASI-NG

Instrument details

Acronym IASI-NG
Full name Infrared ic Sounder - New
Purpose Temperature/humidity sounding, ozone profile and total-column or profiles

of green-house gases (C2H2, C2H4, C2H6, CFC-11, CFC-12, CH30H,
CH4, CO, H2C02, HCN, HNO2, HNO3, N20, NH3, PAN, SO2)

Short description 16,921 channels, range 645-2760 cm-1 (3.62-15.50 pm) split in 12 bands
[see detailed characteristics below]. Spectral resolution 0.125 cm-1
(unapodised)

of IASI on Metop A, Metop-B, Metop-C

Scanning Technique  Cross-track: 16 steps of 100 km (14 earth-viewing FOV's, one for cold
space, one for blackbody) step-and-dwell scanned, for a swath of 2000
km. Along-track: one scan line every 100 km every 16 s.

Resolution 4 x 4 12-km IFOV's regularly spread within the 100 x 100 km2 FOV
(average sampling distance: 24 km).

Coverage / Cycle Near-global coverage twice/day

Mass 360 kg Power 500 W DataRate 6 Mbps

Providing Agency CNES

Instrument Maturity Backed by strong heritage

Utilization Period: 2025 to 2045

Last update: 2021-06-02

<~ ECMWF

S T Quick Search...

Satellites this instrument is flying on

Note: a red tag indit ites no longer i a green tag indi I ites, a blue tag
indicates future satellites

EPS Second Generation
Metop-SG-A1 (see instrument status)
Metop-SG-A2 (see instrument status)
Metop-SG-A3 (see instrument status)

Instrument classification

Earth observation instrument
I~ Passive optical radiometer or spectrometer
Cross-nadir infrared sounder, possibly including VIS channels

WIGOS Subcomponents

Subcomponent 1
I~ IR hyperspectral sounders [in SSO]
IR hyperspectral sounder [in SSO]

Mission objectives

Primary mission objectives
e Atmospheric temperature
e Height of the top of PBL

Detailed characteristics

1AS-1 15.50 ym 645cm’’ 039K@280K
15.27 ym 655 cm’’ 026 K@280K
15.08 pm 663 cm’” 0225K@280K
14.49 ym 690 cm”’ 0225K@280K
1AS-2 12.99-14.49 pm 690-770 cm™ 0.130K @ 280 K
1AS-3 10.00-12.99 pm 770-1000 cm™? 0.130K @280 K
1AS-4 9.35-10.00 pm 1000-1070 cm™" 0.195K @ 280 K
1AS-5 8.70-10.00 pm 1070-1150 cm™ 0.195K @280 K
IAS-6 6.06-8.70 ym 1150-1650 cm™! 0.130K @ 280 K
1AS-7 4.76-6.06 ym 1650-2100 cm™ 0.449 K@ 280K
1AS-8 4.59-4.76 ym 2100-2180 cm™? 0.156 K @ 280 K
1AS-9 4.44-4.59 pm 2180-2250 cm™ 026 K @280 K
1AS-10 4.13-4.44 ym 2250-2420 cm™? 026 K@ 280K
1AS-11 413 pm 2420 cm™ 026K@280K
4.08 ym 2450 cm™ 026K @280 K
3.85 ym 2600 cm™ 0.65K @280 K
3.70 ym 2700 cm™ 1.138K @ 280K
1AS-12 370 ym 2700 em™ 1.138K @ 280K
3.62 um 2760 cm™ 1.43K @280 K

Additional related information

=% Information and links relating data access are integrated in OSCAR. Access to low-level data is
described on the Data access page. Satellite imagery and derived products can be accessed

o Integrated Water Vapour (IWV)
* 03 Total Column
® Specific humidity
o Temperature of the tropopause

Evaluation of Measurements ~


https://space.oscar.wmo.int/




Frequency management and why this is critical to NWP
A Passive microwave contribute around 40% of the impact of all
. . ops 1-Jan-2018 to 31-Dec-2018
observations in NWP: GPSRO Sonde
Scatterometer
I 50-60 GHz and 176-190 GHz provide largest direct impact silots Profiler+othe %

I 18.7,23.8, 31.4, 37, 89, 166 have lower direct impact but support use
of 50-60 and 176-190 GHz

Synop

Infrared WV

i 1.4,6.8, 10.7, 209, 229 important for emerging applications AMV

.. . . Microwave WV
I Active bands, notably radar, also suffer interference.

A Satellite up + down link + control frequencies and data
dissemination e.g. 400-406 MHz for radiosondes.

A Committee on Radio Frequencies (CORF), USA

Infrared T

A European Scientists on Spectrum for Earth Observation (ESSEO),
Europe (Chair = S English so if you want to know more, ask me!)

Microwave T Aircraft

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

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

URSI RFI Workshop, Argentina (TBC) August 2024

_w EC MWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS Flgure from
Alan Geer, ECMWF




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

RFI-Count 06G-V

2012/08 A+D

.
30 40 50 60 [count]

M. Seki, presented by M
Kazumorat ECMWF RFI
2. Ascension island( Gr tellite communication) workshop, 2018

3. Japan, Soutkast Asia (groundround communication) 14



Proposals for changes to
Radio Regulations from
Telecomms, Industry,
Space Agenci e

Scientists

CORF, USA

ESSEQ, Europe

ET-RFC, WMO
EUMETFREQ, EUMETNET

ITU WRCs

ITU WRC
Every four years

RADIO

REGULATIONS

NMHSs

Government ministries
National Regulatory
Authorities
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Planned European EO Satellite Launches 2022 i 2032 (Indicative dates) @esa
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The history that led to EPS-SG

2007 2023/4
Metop Metop-SG
- MWS
US research satellites in 1960s and 1970s led to :\;”;IS MWI
what we have now ASCAT ICI
GRAS IASI-NG
We are approaching a new leap forward GOME-2 SCA
(EPS-SG, FY-5, Post-JPSS) RO
HIRS/4 Metimage
AMSU-A 3MI
AVHRR Sentinel-5

Rest of the World

N 1964 1972 1979 1998 2003 2011 2014 2017

B \NIMBUS-1 NIMBUS-5 TOVS ATOVS A-train  JPSS China  Russia
HRIR ITPR HIRS/2 HIRS/4 AIRS (S-NPP) FY3-C Meteor-M N2
APT NEMS MSU AMSU-A  MODIS ATMS MWHS-2 MTVZA-GY
ACVS ESMR AVHRR AVHRR MLS CriS MWTS-2 IKFS

CloudSat | rs MWRI

1968 NOAA-2 S50 AMBESB calipso oups IRAS
N I M B U S_ B N VTPR OR MEDIUM-RANGE WEATHER FORECASTS G NOS

SIRS VHRR 18



EPS Second Generation

1. Updated counterparts to Metop 15t generation
ATOVS + AVHRR/ MODMe8Bmayje MWS +

| AS I ¥YNG AS|

ASCAT Y SCA-SG8nh EPS
GOME-2 Y Se-BtNiNBe |
GRAS Y RO

2. New capability
MWI: based on SSM/I
3MI: based on POLDER and PARASOL (VIS/NIR/SWIR)

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

From Cloudlce proposal (Buehler et al.)
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The history that led to MTG

1977 1989 2023-4
Meteosat-1  Meteosat-4 2005 IEACTG'H
MVIRI =3 MVIRI =3 MSG-1 3
_channel _channel SEVIRI MTG-S1
imager imager =12 channel IRS
(research) (operational) Imager Sentinel-4

2 1975 1994 2006 2014 2016
| USA USA Japan Japan USA
GOES-1 GOES-8 Himawari-6 Himawari-8 GOES-16
S VISSR IMAGER IMAGER AHI ABI
) SOUNDER GLM
E 2016
= India and South Korea have also developed similar China
= programmes e.g. INSAT-3D 2013, GEOKOMPSAT 2018 FY-4A
O GIIRS
- C ECMWF LM
U 4 EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS
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Meteosat Third Generation

1. Updated counterparts to Meteosat second generation
SEVIRI Y FCI 16 channel i mager

European rapid scan 2.5 minutes, full disk 10 minutes.

2. New instruments
IRS: IR interferometer
LI: Lightning imager (777.4nm)
UVN: Ultraviolet, Visible and Near IR imager

First MTG Imager satellite launched

13 Dec 2022

& ECMWF
A 4 C EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS



A The 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
guasi-real-time.

A Lightning pulses are detected
through their signature in the
/77.4 nm oxygen band
(lightning peak emission).

Thanks to Philippe Animation of GOES-16 GLM Ilghtmng flashes over 4 days.

Lopez for this slide

Time [hours]



Towards lightning imager assimilation Ground-based obs., 10 May 2018 157

ECMWF ensemble forecast
Probability[flash density > 0.1 fI/100km?2/h]

FC Base: 10 May 2018 00Z, Range: +60 to +6(:);h.
i 0

100

fl (100km?) " h™?

A Ensemble lightning forecasts can offer
useful guidance to forecasters up to
day 3 (in mid-latitude regions).

«y

EUCLID flash densities (Europe i~

Thanks to Philippe
Lopez for this slide




Copernicus Missions: Sentinel 1-6 S2, 53,54, S5 S3 S1, S3, S6

A

ASentinel-2: 10-60m resolution NIR/VIS/UV imager
13 bands 443-2190nm

ASentinel-3: Altimeter (SRAL), IR imager (SLSTR),
Visible imager (OLCI), MW radiometer (MWR) and
others.
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ASentinel-4: 8km resolution NIR/VIS/UV grating Wavelength m
spectrometer for atmospheric chemistry flying on
MTG
2024-5

A Sentinel-5/UVNS (and Sentinel-5p/TROPOMI): 7km () MTG with
resolution NIR/VIS/UV grating spectrometer for O . Sentinel-6 Egg{ge(';';‘vi"’t‘ﬂd
atmospheric chemistry flying on EPS-SG S Sentinel-3 Sentinel-5
A Sentinel-6: Poseidon-4 altimeter 5.4 and 13.58 GHz Sentinel-2

°2014

Sentinel-1
V e . .
- ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS Orange = ECMWEF exploring possible use




SARimaging for A
weather, day/night
applications,

Launched S9A/B 2014/2016 C f t
e e LD ETO T E LY
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