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Standard meteorological logs
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WMO and its Members

WMO has 192 Members
(countries) and coordinates the
activities of all the National
Meteorological and
Hydrological Services (NMHSSs)
of the planet because weather,
climate and water know no
national or political boundaries.
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Biggest risks for world economy 2019
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Distribution on natural disasters 1998-2017
90.6 % weather related
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~4.5 billion people affected 1998-2017
96 % weather related
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Carbon dioxide level highest in 3 million years
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Warming so far

Regional warming in the decade 2006-2015 relative to preindustrial

Annual average warming
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WMO State of Climate 2018

Global Temperatures

== Met Office
Global mean temperature difference from 1850-1900 ( ° C) January-OctOber 2018
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2018 0.98+0.12°C above pre-industrial (1850-1900), 2018 set to be 4t" warmest year on record
2015 and 2016 were affected by strong El Nino
2015, 2016, 2017 and 2018 are the 4 warmest years on record

In contrast to the two warmest years, 2018 began with weak La Nifa conditions, typically associated
with lower global temperatures.

By October, sea-surface temperatures in the eastern Tropical Pacific were showing signs of a return to

“ _\EI Nifio conditions. If El Nifio develops, 2019 is likely to be warmer than 2018.
<2 ) WMO OMM



Tropical storms today vs. 2 C warmed climate

a) Present Day Simulation: 244 Cat 4-5 storms
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Uneven economic impact of current warming
Impact of 1°C temperature increase on per capita output
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http://www.un.org/sustainabledevelopment/poverty/
http://www.un.org/sustainabledevelopment/energy/
http://www.un.org/sustainabledevelopment/climate-change-2/
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Mid 1970s

Atmosphere

CLIMATE CHANGE AND

: 7 EARTH SYSTEM FEEDBACKS
& Jointly with AIMES

Climate Change Forcing &
Sensitivity;

Climate Change Attribution;
Climate Change Projections

& Adaptation;
Abrupt Climate Change;
Geoengineering Assessment

There is no logical scientific argument for separating the physical
climate system from full Earth system science

Evolution of Climate Models to Earth System Models
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New Tools in the Toolbox:
Seamless Prediction Across Timescales
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Weather and Climate Research

Global average surface temperature change
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Weather and Climate Research

Global average surface temperature change
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... a hew challenge — how will our (near)
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ExtremeEarth
ExtremeEarth will revolutionize Europe’s capability'to predict and |

monitor environmental extremes and their impacts on society enabled ] ' !
by the imaginative integration of edge and exascale computing and ’ v li i
beyond, and the real-time exploitation of pervasive environmental data

ExtremeEarth

Learn More =74 e " g lﬁl!\

®* Why do we need ExtremeEarth?

® What is the scientific reasoning behind ExtremeEarth? .
* What are the key technologies for realizing ExtremeEarth? R
* How will ExtremeEarth produce socio-economic impact? e Y
®* What is the ExtremeEarth partnership?
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http://www.extremeearth.eu
http://www.extremeearth.eu

REVOLUTION IN CLIMATE PREDICTION IS
BOTH NECESSARY AND POSSIBLE
A Dadaratinn ot the \WWarld Madslling

Despite tremendous progress
in climate modelling....our
ability to provide robust
estimates of the risk to
society...is still constrained
by...(many things)

Institute, Imperial College and Deparmment of Metearalegy,
University of Reading, Reading, England; Kintes—Center for
Ocean—Land—-Armaosphere Studies, Calverton, Maryland;
Masorzie—Max Planck Institute for Meteoralogy, Hamburg,
Germany, Sunco—The Walker Institute, University of Reading,
Reading. England

CORRESPONDING AUTHOR: | Shukly, Distinguished Univer-
sity Prafessor, George Masan Univer sity/President, Instimte of
Global Environment & Society, 404| Powder Ml Rd_, Suite 302,
Cabvertan, MD 20705-3106

E-mail: shukly @ colaiges.org
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resolution, complexity, length and numbers of simu-
lations, and assimilating observational data.

The Japanese experience of simulating global
climate with horizontal resolution of 3.5-10 km
has established the basis for wider experimentation
with—and application of—very high-resolution mod-
els. Thus, the experts at the summit concluded that
climate modeling will need—and is ready—to move
tofundamentally new high-resolution approaches to
capitalize on the seamlessness of the weather—climate
continuum,

This impending revolution raises issues of pa-
rameterization, regional modeling, and the balances

FEERUARyY 2003 BANE | 175




Sustained Teraflops

What does x1000 mean?

In the past:
x1000 = 15 years = 10> scale

= 2 M€ electric power / year

10000 In the future:
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Convergence of Key Technologies through EEsC

The EEsC will turn
workflows inside out:
users drive configuration
of models and
observations
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How is WMO responding....

Weight of WMO and NMHSs on the global agenda growing

Demand of hydromet expertise high: COP-23/24, UNSG, UN Security Council, UN
High Level Climate Summitt 9/2019

Additional emphasis on EWS/Climate adaptation by development agencies, new
alliances with Green Climate Fund and World Bank

Increase of project financing, e.g. CREWS & GFCS/ACP

Concept for private sector engagement

2018 Lui Che Woo Prize




Future of WMO

Already tripling of external funding for development projects: CREWS, EU/GFCS etc., the
trend continues

Major development agencies, like World Bank, Green Climate Fund and EU follow the
guidance of WMO in targeting their development programmes

Regional offices strengthened: project staff, secondments from Member countries

WMO supports NMHSs in advocacy among ministers/heads of state

Fully based on integrated, seamless approach for observations, weather, climate, water
and environment, spanning a full chain from basic science to service delivery




Future of WMO

WMO makes a serious and unique contribution to the prosperity of the countries
and climate adaptation

Meteorological, hydrological, marine and geophysical services are run at joint
national joint centres

NMHSs have fruitful partnerships with universities in research and education

Members have legal basis for private sector role and code of ethics for PPE




Future of WMO Secretariat

Structures aligned to serve the Constituent Body structure in an optimal way

The administrative processes of WMO are streamlined and resources are targeted for substantive
duties

WMO is leading climate expertise agency in the UN with a coherent well organized climate
programme (GFCS, WCRP, GCOS, GAW, Climatology & IPCC)

WMO has a coherent Earth Observation Programme (weather, climate, oceans, hydrology, air
quality, greenhouse gases and space weather)

WMO supports multi-hazard early warning system (high-impact weather, tsunamis, drought,
earth quakes, volcanic eruptions, forest firs, air quality episodes )

Hydrology services are contributing actively to WMO

WMO provides management training for NMHSs

<
}
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Future of WMO Secretariat

Research organizations are contributing to science to services approach

WMO has systematic information on its Members, development needs and trends
Private sector is a constructive and contributing part of WMO activities
Secretariat has grown due to high demand of climate and disaster expertise

More young experts are hired and exchange of staff between Member countries
and Secretariat is active

WMO has several contributing partners: WB, GCF, FAO,
WHO, UNFCCC, IMO, ICAO, IOC/UNESCO

7.
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All WMO Members should have access to high
quality forecast products

WMO Designated Global Data-processing and Forecasting System Centres

- Nowcasting and Weather Forecasting (upto 30 days)

Updated on 26 September 2018
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Global observing system enhanced

* Considerably enhanced observing network and delivery for global use =>

enhanced quality of forecasts worldwide

* Also e.g. radar and lightning detection data freely exchanged (Resolution 40)
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Global Meteoalarm System operational

* Global Meteoalarm coverage, support for NMHSs as safety authorities
* High-impact weather, seasonal and El Nino/La Nina services for UN agencies

Start | News | About Meteoalarm | Help | Terms and Conditions | Links | Display Options english

» Eurcpe:

Weather warnings: Europe

Awareness Reports - You can find detziled information about the warnings in the awareness re|
issued for each country. Select the relevant country.
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Urban services

Air quality, disasters, climate adaptation
OMI NO, - 2016
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WMO Global Atmoshere Watch supports
implementation of Paris Agreement
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CONSTITUENT BODIES REFORM (CBR)
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REFORM OBIJECTIVES

Effectiveness and efficiency

Seamless and
integrated
approach

Earth System WMO
approach acting as one

Engagement
of Members
and Experts

Agile and responsive

gj“; WMO OMM to new challenges




Future WMO: Integrated seamless Earth-system science and
science for services approach
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New WMO Strategic Operating Plan

Vision 2030

Overarching
Priorities

Core Values

Long-Term
Goals

Strategic
Objectives

2020-2023
focus

By 2030, a world where all nations, especially the most vulnerable, are more resilient
to the socioeconomic impact of extreme weather, climate, water and other environmental events,
and empowered to boost their sustainable development

Enhancing preparedness for,
and reducing losses of life
and property from

hydrometeorological extremes

Supporting climate-smart decision
making to build resilience and
adaptation to climate risk

through the best possible services, whether over land, at sea or in the air

Enhancing socioeconomic value
of weather, climate, hydrological
and related environmental

services

= Accountability for Results and Transparency * Collaboration and Partnership * Inclusiveness and Diversity =

u Better serve societal
needs:
Delivering authoritative,
accessible, user-oriented
and fit-for-purpose
information and services

1.1 Strengthen national multi-

1.2

il 3

hazard early warning/
alert systems and extend
reach to better enable
effective response to the
associated risks

Broaden the provision of
policy- and decision-
supporting climate
information and services

Further develop services in
support of sustainable
water management

1.4 Enhance the value and

innovate the provision of
decision-supporting
weather information and
services

WMO OMM

u Enhance Earth

system observations
and predictions:
Strengthening the technical
foundation for the future

2.1 Optimize the acquisition
of observation data
through the WMO
Integrated Global
Observing System

2.2 Improve and increase

access to, exchange and
management of current

and past Earth system
observation data and

derived products through

the WMO Information
System

2.3 Enable access and use of

numerical analysis and

prediction products at all
temporal and spatial scales

from the WMO seamless

Global Data Processing and

Forecast System

Fg:tl:lvance targeted
research:
Leveraging leadership in
science to improve
understanding of the Earth
system for enhanced
services

3.1 Advance scientific
knowledge of the Earth
system

3.2 Enhance the science-for-
service value chain
ensuring scientific and
technological advances
improve predictive
capabilities

3.3 Advance policy-relevant
science

H Close the capacity
gap:
Enhancing service delivery
capacity of developing
countries to ensure
availability of essential
information and services

4.1 Address the needs of
developing countries to
enable them to provide and
utilize essential weather,
climate, hydrological and
related environmental
services

4.2 Develop and sustain core
competencies and
expertise

4.3 Scale-up effective
partnerships for
investment in sustainable
and cost-efficient
infrastructure and service
delivery

I Strategic realignment

of WMO structure and
programmes:

Effective policy- and
decision-making and
implementation

5.1 Optimize WMO
constituent body
structure for more
effective decision-making

5.2 Streamline WMO
programmes

5.3 Advance equal,
effective and inclusive
participation in
governance, scientific
cooperation and decision-
making




ALIGNMENT OF WMO STRUCTURE

Strategic Plan Global Lead/Regional Expertise Executive Council
Policy, Coordination,

Long-term Goals - .
Integration, Foresight

- Services
===z, COmmission

Infrastructure

Commission

2 Infrastructures

3 /,,)' Science &
| Innovations

Regional + Inter-agency coordination

4 o Member
-“ Services Associations mechanisms

More Strategic, Enhanced Services,
Optimal Support

5 % Smart
Organization

W Established by EC-70
EC-70 Recommendations to Congress (intergovernmental)
B EC-70 Recommendations to Congress for new science bodies (non-intergovernmental)




Alignment of WMO Structure

Policy, coordination,

Strategic Plan Global lead/regional expertise ) . )
integration, foresight

Commission for
Services
Commission for oIt WIVID=
Committee for
Infrastructures Oceanography and
Research Board Scientific
Advisory Panel
Regional
Associations

. E-70C Recommendations to Congress
|| Established by EC-70




Interactive Model for Science for Service
Innovation
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ENHANCED COLLABORATION WITH PARTNERS

THE WORLD BANK

Food and Agr‘i.culture
Organization af the
United Nations

More interaction and collaboration with
partners from all relevant areas, e.g.: A

B
®
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World Meteorological Organization
Organisation météorologique mondiale




