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United Nations specialized
agency to address issues
related to weather,
climate, water and
safeguarding the
environment for present
and future generations.

To facilitate worldwide
cooperation in the design
and delivery of
meteorological services,
foster the rapid exchange
of meteorological
information, encourage
research and training in
meteorology.

A world where all nations, especially
the most vulnerable, are more
resilient to the socioeconomic

impact of extreme weather, climate,

water and other environmental

WMO plays a role as a global coordinator
for Member countries, harmonizing and
supporting the work done across National
Meteorological and Hydrological
Services around:

Protection of Life and Property
Safeguarding the Environment

Contributing to Sustainable Development

Monitoring the earth system (collecting
and sharing Data & Information)

Defining Best Practices
Promoting targeted Science to
improve Infrastructure, Service delivery

and supporting Policymaking

Contributing to Capacity development,
seeking to reduce the development gaps

events, and empowered to boost
their sustainable development
through the best possible weather,
climate and water services

O WMO convention




How do we drive change with a Digital Twin of the Earth-system?

GOES16_ABI CH2 3 1 composite 20170908 1800 UTC IFS FC+18h at 2.5 km

Philippe Lopez RTTOV-MFASIS: simulated imagery in the visible.



EW4AIll —-the Early Warning for All Flagship in a *‘

The EWA4AII Flagship will ensure every person on Earth Early %
is protected by lifesaving early warning systems by 2027 Wal‘nings
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https://www.undrr.org/media/91954/download?startDownload=true
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G3W - the Global Greenhouse Gas Watch Flagship in a L

The G3W Flagship respond to UN sustainability’s call, via Climate Action (mitigation) for Climate Neutrality Goal

Cement + 4 BBCO, ©* GPP R
* G3W Master-Plan Fossil fuel CO, ég § %%
G3W-IPP Implementation & Pre-Oper Phase 2024-27 f % - é g
G3W-IOP Initial Operational Phase 2028-31 (GST-2) a7 g8
G3W-EOP Enhanced Operational Phases 2032-50

* G3W Financial Sustainability

WMO-RMS the Resources Mobilisation Strategy for G3W
1 BS : 70% Observations, 29% Integration, 1% Coordination
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* G3W Working Structure
*INFCOM-SC-ET Expert Teams " exportio ocea
*INFCOM-AG from the WMO-G3W-SG R,., (excluding respired carbon from lateral fluxes)
*EC-Panel (with identified champions) LEGEND
*WIGOS / WIPPS / WIS synergy I Fossil Fuel Ecosystem metabolism

Biomass burning | A—— chptm Friversexp i

Byrne et al. 2022 ESSD
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https://doi.org/10.5194/essd-15-963-2023

The "What, How & Why”
for the G3W Flagship

What: The Global Greenhouse Gas Watch - G3W fills critical information
gaps on greenhouse gases (GHGs), via an integrated operational framework
that optimally combine Earth Observations with Earth System Models
using Data Assimilation & Artificial Intelligence techniques to

reduce uncertainty in assessing the efficacy of Climate Action.

How: a Timely Policy-relevant information on GHGs concentrations and fluxes
allowing to assess both the Natural & Human influence on climate
change https://wmo.int/activities/global-greenhouse-gas-watch-g3w

Why : an Earth System Approach is a must-have because Earth’s climate
responds to the laws of Climate Physics and depends Atmospheric GHGs,
NOT on Claimed Offset of Carbon emissions or to Good-will of Pledges.



https://wmo.int/activities/global-greenhouse-gas-watch-g3w




G3W Plan in Action

In 2023 two WMO key events

* 15t WMO GHGs Monitoring Symposium
G3W reaches broad science support

» 19t World Meteorological Congress
intergovernmental agreement approved
G3W proceeds with development

COP28 raised the profile of the
Global Greenhouse Gas Watch — G3W

* WMO prominent exposure at COP28 in
particular at the Earth Information Day

* G3W is noted by 196 Nations
in the SBSTA-59, providing
a successful closure of COP28 for G3W
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https://unfccc.int/sites/default/files/resource/cma2023_L17_adv.pdf

G3W - IPP G3W - EOP
Implementation Pre-Oper Phase Enhanced Operational Phase
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Synchronizing with National & Regional efforts

* In 2024 the G3W Implementation Plan, the G3W Sustainability Strategy documents.
* In 2025 & 2026 the Ramp up Operations with sustained funding sources (WMO + External).
 Thisis in good alignment with fast-track GHGs information efforts, such as in EU, JAPAN, US, ...
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https://www.whitehouse.gov/wp-content/uploads/2023/11/NationalGHGMMISStrategy-2023.pdf
https://atmosphere.copernicus.eu/ghg-services
https://www.nies.go.jp/sii8_project/en/img/SII8_GHG2023_E.pdf

Synchronizing with Space Agencies

* In 2024-27 the G3W IPP Implementation and Pre-operational Phase, it is crucial for the global coverage of
local relevance that G3W Space Remote Sensing components are well coordinated.

 This is thanks to CEOS and to CGMS
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CEOS — Commiittee on
Earth Observations Satellites

GHG Missions - Global GHG Mappers, CO2 & CH4

GOSAT [TANSO- FTS]—

0CO-2 [Spectrometer (OCO-2)]
Sentinel-5 precursor [UVNS (Sentinel-5 precursor)]
FY-3D, FY-3H [GAS]

GF-5 [GMI]

GOSAT-2 [TANSO-FTS-2]
0CO-3-0on-ISS [Spectrometer (OCO-3)]
MicroCarb [Microcarb]

Sentinel-5 A, B, C [UVNS (Sentinel-5)]
GOSAT-GW [TANSO-3]

Sentinel CO2M [CO2I]

MERLIN [IPDA LIDAR]

m CH4 only
e CO2 only

@ Both CO2 & CH4.
---- 2023
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GHGSat-D [WAF-P (Demo)] —
PRISMA [HYC] LIS LILIS LSS ST s

GHGSat Constellation [WAF-P] e —

Aurora, GHOSt Constellation [HI] V2222222222222l Ld

ENMAP [HSI] (P72 2272222222222

EMIT-0n-ISS [EMIT]
GEI-SAT Constellation [iSIM-90 imager]
CM-1 [HIS]
BrightSkies [SS]
ScepterSat [ScepterSat Instrument]
GHGSat Constellation [WAF-P 2nd gen]
MethaneSAT [MethaneSat Instrument]
TANGO-Carbon [SS-Carbon]
AIRMO Constellation [AIRMO Instrument]
CO2Image [COSIS]
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= CH4 only

= CO2 only

s Both CO2 & CHA
---- 2023

Mappers

Spotters

CGMS - Coordination Group on
Meteorological Satellites




Synchronizing with Private Funding Opportunities

To address infrastructure / service needs G3W aims at

Mobilising significant resources increase in 2024-2027. P

The “Right”

Framework

Drojects

Funding mechanisms include 3 pathways:

« G3W initial WMO-funds, approved by the 19t World
Meteorological Congress (Cg-19) Resolution 5 of in 2023.

* G3W trust-fund, managed by WMO, with two Champions
Nations contributing in 2023 and more expected from
Public & Private sources from 2024.

World Bank, 2016a, #3553

- Specialized G3W financial vehicle to facilitate wider
private sector contributions and activities, such as impact
investing, that can be hosted outside of the UN system.

ﬁ; \ﬁ R @ G3W - Global Greenhouse Gas Watch



https://ppp.worldbank.org/public-private-partnership/library/country-readiness-diagnostic-public-private-partnerships

WMO Global-Coordination: Space Agencies in Geneva 2024

* G3W presented at 15th Session of Consultative Meetings on High-Level Policy on Satellite Matters
e G3W to be presented to CEOS and to CGMS and to INFCOM-3 Intergovernmental session in April 2024




Thank you. ©

CLIMATE ACTION NEEDS
Take Home @ message SCIENCE DRIVEN — CONSENSUS BASED

CLIMATE DATA — INFORMATION - KNOWLEDGE
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G3W Implementation Plan: Progress in 2024

* A 1%t complete draft of G3W IP with WMO RMS contribution on the 18" of January 2024.

* G3W-SG & G3W-Team worked to consolidate the G3W IP up to the 22" of January 2024

* G3W IP v1.0 published on the web, for an Open-Community-Review on the 23" of January 2024
»° G3W IP v2.0 presented to INFCOM-Management on the 7t" of February 2024

* G3W to be presented to WMO INFCOM-3 in the week of the 15" of April 2024.

* G3W to be presented to WMO EC-78 in the week of the 10" of June 2024.

G3W - IPP G3W - EOP
Implementation Pre-Oper Phase Enhanced Operational Phase

GST-n
ETF, NDCs

<: Initial Monitoring Systems ::> < Enhanced Systems :>
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Section 3 Observing System — O (12) Section 4 Modelling System-M (7)

Cl= ez st iEiar M1 — Modelling center & data

G3W Plans’ Building Blocks

e M2 — Modelling center-documentation

03 — Longer term Obs.
04 — Surface-based Obs. Design

M3 — Continuous Operations (RRR)

M4 — Obs. acquisition and pre-processing

05 — Reference Network Development M5 — Prior Implementation

e Section 3 —Section 8 outline the technical building
blocks, actions, overarching activities

06 — Basic (“fit-for-purpose”) network
07 — RS & vertically-resolved Obs.

M6 — Production centers common approaches

M7 — Modelling products evaluation
08 — Ocean network design

09 — Gridded Air-Sea CO; flux

010 — Space-based Obs. with CEOS-CGMS, direct
011 — Space-based Obs. with CEOS-CGMS, indirect D1 — Data from Raw to Exchange

012 — Space-based Obs. with CEOS-CGMS, future D2 — Data from providers to assimilation

Section 6 Data Management — D (7)

e Section 9 presents the Capacity Building

D3 — Data for model intercomparisons

Section 5 Prior Information - P {4) D4 — Data discovery and distribution

D5 — Data repository for prior and fluxes

P1 - Identify needs — CO, D6 — Definition of prior data providers

P2 — Identify needs — CH, D7 — Data policy for the repository of prior fluxes
P3 — Identify needs — N,O

P4 — Fluxes characterization

e Section 10 — Section 11 are on the G3W funding and
resources mobilization needed to cover workforce &
infrastructure costs within G3W.

Section 8 User Engagement & Uptake — U (4)

Section 7 R&D Needs —R (3) U1 — Support the GST

R1— G3W R20 Task Team establishment U2 — Guidance on regional products

R2 — Advance Obs. & data exchange capabilities U3 — Establish relationship & pathway

: ) i - e Tl g v e e g s s Section 10 Financial estimates & Funding sources Section 11 Resource Mobilization
R3 — Advance modelling and flux inversion capabilities
— Highly centralized / low regionalized investment — G3W initial WMO-funds
Section 9 Capacity Building— C (5) (Overarching) L — Medium centralized / regionalized investment — G3W trust-fund
C3 — Members’ capacities in data use
C1 —Technical participation framework C4 — Capacity development programs for Member — Low centralized / highly regionalized investment — Specialized G3W financial vehicle
C2 — Continuously capacities evaluate C5 — National capacities development

) VR osiea é’, - R @ G3W - Global Greenhouse Gas Watch
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G3W Communication

G3W has 3-level of communications
1. the internal communication (KPI-based)
2. the external collaborators (Milestones/Delivery based)

3. the public (broadcast and outreach/positioning based)

G3W Team member’s informal seminar as Informal example
* One topic/activity weekly or fortnight with a Team-coffee/tea
* One email/teams update every week (beginning/end)

G3W News bulletin as formal communication example

* One newsletter with few bullet points every Quarter (4 per Year)

G3W blogs as informal public communication example
* One blog every quarter formal WMO blog
* “There is no Planet B” informal G3W blog

G3W General Assembly

* One per year in-person + online

Global Greenhouse Gas Watch

Three Globes, One Mission. Time to Act, Time to Save.

Dear Esteemed Contributors of the G3W,

I trust this message finds you well. The G3W team extend our deepest appreciation for your
unwavering commitment to drafting the G3W implementation plan. Through this Newsletter,
we would like to inform you the important updates on G3W which we were able to achieve.
Thanks to you All!

Read WMO blog recently published



G3W in Practice: A Region-First Approach

The G3W will develop REGIONAL LEVEL REGIONAL LEVEL INVESTMENT (99%)

Regional GHG Observation and Infrastructure
Quality Assurance Contributors Operations & Contributors Workforce

strategic actions to fund
systematically
infrastructure+workforce,
beyond opportunity-based
and development-based
funding mechanisms.

The G3W Flagship-level costed plan identified as a top priority for Climate Change mitigation action:
70% of the investment in the surface-based observations

14% in observations integration, modelling and data management

10 % in regional demonstration projects

7% in additive research to support G3W emerging priorities

3 % in public-private-partnership (PPP) development

1% in the central coordination by WMO secretariat



Temporal scales o co,
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month .
week
day
NEE = Net Ecosystem Exchange — CO, Net Biosphere Flux
hour
OFU 1. OBSERVATIONS: FOOTPRINT, COVERAGE
FOSSIL FUEL AND Bi EL EMISSIONS 2. CO2FLUX & TRANSPORT MODEL: PROCESSES, RESOLUTION
sknicte ‘ NEE (land use) 3.  DATA ASSIMILATION: WINDOW AND CONTROL VECTOR
4. UNCERTAINTY RANGE: PRECISION AND ACCURACY
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Spatial scales
100m-1km  1km-10km 10km-100km 100km-1000km 1000km-10,000km 10,000km-100,000km

Power stations Cities Regions Countries Continents Inter-hemispheric Global




G3W Infrastructure, Service, and R&D capabilities

WMO Research
(GAW, WCRP, WWRP)

LTG3
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/ Broad Research*,
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. R20:Research ','I
~..to Operation .~
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el = =

it Community

Measurement
recommendations

— Network design

— Improved retrievals

m Research
Carbon cycle models

Improved process
Carbon cycle models

Parameterization
(transport, mixing)

L Carbon cycle

LTG3

G3W Sustained Capabilities

INPUT

Observing

R20

Space-based
(WIGOS)

Data
Management
(WIS 2.0)

R20

Modelling
(WIPPS)

Surface-based and

OuTPUT

Product
verification

Flux (Agromet)

Multi Model
1°x1°
Monthly
flux product
(Maps,
Conc. field)
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7
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Product
Refinement

* Tailoring
products for
different spatial
scales (national,
regional, global)

* Post-processing
for smaller scale
decision making
(e.g., via IG3IS)

LTG1

< -

[User requirement]




G3W Governance - Learning from Hydro-Met. Services

* Perform regular earth-system
it ang " observations, according to
* Intéract and engage wi > established standards
public, private and academic + Establish, improve and
sectors. maintain hydrometeorological
networks.
* Collect and share data

+ Engage with economic
sectors

* Provide evidence to support
decision-makers in
developing and implementing
policies Communicate “ Forecast » Provide forecasts at different time

scales, from early warnings to
climate outlooks

» Co-develop sectoral services
(risk management, transport, energy
, agriculture, health, tourism, etc.)




Verbier Summit Sustainable Finance Book Series

vE H H_I En NEW SERIES from 2024 Verbier Summit 15t March 2024
Contributed Volume Open to All Verbier Participants

5 u M M IT Dr Karen WENDT (Springer, Nature) and Dr. Prof. Gianpaolo BALSAMO (WMO, ECMWEF, PoliTO)

% BARCLAYS | g0

BloombergNEF

https://verbiersummit.com/

https://www.springer.com/series/15807

Sustainable Finance is a concise and
authoritative reference series linking research
and practice. It provides reliable concepts and
research findings in the ever growing field of
sustainable investing and finance, SDG
economics and Leadership with the declared
commitment to present the theories,
methods, tools and investment approaches
that can fulfil the United Nations

Sustainable Development Goals and the
Paris Agreement COP 21/22 alongside with
de-risking assets and creating triple purpose
solutions that ensure the parity of profit,
people and planet through choice
architecture passion and performance.



https://verbiersummit.com/
https://www.springer.com/series/15807

Gianpaolo BALSAMO, Director (He/him, Dr., Prof.)
World Meteorological Organization (WMO)

For More Informatlo.n' Global Greenhouse Gas Watch (G3W), Infrastructure Department,
Comments or Questlons 7bis, avenue de la Paix, 1211 Geneva 2, Switzerland

Contact: B8 gpbalsamo@wmao.int

WORLD int
METEOROLOGICAL wmao.in
ORGANIZATION



mailto:gpbalsamo@wmo.int

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	The “What, How & Why” �for the G3W Flagship
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Thank you. 🌻�
	Slide Number 14
	Slide Number 15
	G3W Communication
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	WMO�

