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Key initiatives of WMO
1. Early warnings for all: only half of 193 Members have proper early warning services in 

place. Therefore the impacts of weather extremes are more damaging (human lifes & 
economy) than in advanced countries. Need to invest 1.5 B$ 2022-27 in basic observing 
systems, EWS capacity building & water resource monitoring/services.

2. New way of monitoring of CO2, CH4 & N2O cycles in the real atmosphere. The current 
way of following of emissions and sinks may be erroneous. There is and opportunity to 
create a system, where ground-based & satellite data and modelling tools are used for 
following of the greenhouse gases behavior in real atmosphere.

3. International high resolution climate modelling centre. The current calculations of future 
climate by 2100 is based on 20-30 km horizontal resolution climate models, which is not 
enough for proper simulation of weather extremes, changes in rainfall patterns or melting 
glaciers, like Antarctica. There is a need to create a centre with largest possible 
supercomputing resources and 100 leading experts to improve the situation (“CERN of 
climate science”).



Early Warnings for All
The UN Global Early Warning Initiative for the Implementation of Climate Adaptation



Multi-Hazard Early Warning Systems (MHEWS)

A MHEWS is an integrated system which allows 
people to know that hazardous weather is on its 
way, and informs how governments, communities 
and individuals can act to minimize impacts. 
MHEWS should be people-centered to empower 
those threatened by hazards to act in sufficient 
time and in an appropriate manner, and they build 
on partnerships within and across relevant sectors.

1. Disaster risk knowledge

2. Observations, monitoring, analysis, forecasting

3. Warning dissemination and communication

4. Preparedness and response capabilities
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The state of MHEWS globally
• An enhanced data collection campaign (the WMO Performance 

Monitoring System) conducted since March 2022 shows that 
significant MHEWS gaps remain globally

• A composite Early Warning Index will be developed with 
Members and key partners in the months ahead. This index will 
better demonstrate changes in the global status of early 
warnings and early action going forward and highlight areas 
where urgent action is required. 



The state of MHEWS globally



The state ground-based and sounding stations



Networks and mobile coverage



• An integrated water and climate approach—Recognizing the 
role of water for informed decision-making in climate change 
mitigation and adaptation action.

• International support to improve water data and information 
for a climate ready world—Working together to operationalise 
a Global Water Information System that provides status, 
assessment, and outlook for smart climate and water-related 
decisions.

• Partners to join us in the implementation—Support solutions 
for sound decision making: a water and climate stocktake, a 
cryosphere information mechanism, a new financing rationale, 
local engagement, and river basin cooperation.

• Recognizing the need to protect glaciers—Understanding the 
role of glaciers as one of the most critical sources of freshwater 
and uniting forces in preserving these resources through an 
International Year of Glacier Preservation 2025.

https://www.water-climate-coalition.org/leaders/

Water & Climate Leaders – Call for Action
To be presented at COP27 

Water Day on 14 November

https://www.water-climate-coalition.org/leaders/




Main greenhouse gases (CO2, CH4, N2O ) 

Carbon dioxide levels +149% Methane levels +262% Nitrous oxide levels +124% 
of pre-industrial levels (before 1750)
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Greenhouse gas emissions 1990-2019



(Graphic from Canadell, WMO GHG Monitoring Workshop, May 2022);

How well do we understand the CO2 budget ?

Top level global 
budget is well 
understood 

Fossil fuel: Some uncertainty 
(~5%), especially for 
developing countries 

Natural sinks: Fairly large 
uncertainties (~25%); subject 
to climate feedbacks

Land use: Very 
large  
uncertainty 
(~45%)

Focusing our efforts 
only on the areas 
with low 
uncertainties (green) 
will not work!



GAW+Satellites+models => Operational greenhouse gas data

• Integrated, internationally coordinated 
global greenhouse gas monitoring system

• Better understanding if sources and sinks
• Support Paris Agreement implementation

NASA OCO, JAXA Ibuki, CHINA Tansat already exist

European Copernicus 2025-

Atmospheric modeling & assimilation

+

Real-time monitoring of CO2, CH4 and N2O



Can we improve our understanding of GHG cycles?
CH4 example

16



Rainfall & soil moisture versus future warming



Milestones to COP27 and beyond



Global temperature & ENSO



Ocean heat content at record high levels
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Global sea level rising at an increasing rate

Regional deviations from post-1993 trend

Sea level rise from ice sheet loss:

Greenland: 0.8 mm/yr
Antarctica: 0.4 mm/yr



Cryosphere Water Resources

Source: World Glacier Monitoring Services, Global Glacier State,
accessed 26 Sept 2022



Swiss glacier retreat



Greenland glacier melt 1987-2022

-600

-500

-400

-300

-200

-100

0

100

200

300

400

500

600

700

1985 1990 1995 2000 2005 2010 2015 2020

M
as

s 
Ba

la
nc

e 
(G

t)

Year

Greenland total mass balance and its components 1987-2022

  Basal Mass Balance   Marine Mass Balance   Surface Mass Balance   Total Mass Balance



Arctic and Antarctic sea ice coverage
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What happens in the Arctic doesn’t stay there

More stagnant weather patterns?: Heat waves/drought, cold 
spells & flooding risks



Rainfall anomalies 2022



High Impact Water Events 2021

Information on the events was collected from EM-DAT



Streamflow 2021

Streamflow in 2021 w.r.t. the hydrological normal for 515 basins
(calculated based on 30 years historic data)



Cryosphere Water Resources



Total Water Storage Trends 2002-2021

cm/y



33% of thermal power plants
26% of hydropower dams
15% of nuclear power plants

located in high water stress areas

Climate change is a challenge for energy

(IEA, IAEA)



Supply from low emissions sources needs to double by 2030 

(IEA)
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Energy transition for climate mitigation



Meteorological station reporting to WMO in Ukraine 
20% reduction since Pre-Conflict



شكرا لكم
Thank you
Gracias
Merci
Спасибо
谢谢
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