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I: WMO & it’s ETR Programme

e Successful story of weather services

* New challenges for climate, water
and environmental services



WMO is the UN system's authoritative voice on weather,

climate, water & related environmental issues

The World Meteorological
Organization (WMO) is a
specialized agency of the
United Nations, with 191
Members.

It is the UN system's
authoritative voice on the
state and behavior of the
Earth's atmosphere, its
interaction with the oceans,
the climate it produces and
the resulting distribution of
water resources.4
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WMO Regional Associations
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WMO Technical Commissions

Basic Commissions

Applications Commissions
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WMO Programmes

World Weather Watch Programme
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ETR Programme Overall objectives-1

 To ensure the availability of adequately trained
staff to meet Members' responsibilities for
providing meteorological, hydrological and related
information and services;

 To promote capacity building by assisting NMHSs in
the attainment of an appropriate level of self-
sufficiency in meeting their training needs and in
developing their human resources;

 To promote and strengthen the exchange of
training knowledge, resources and expertise
[ between Members and WMO Regional Training
Centres (RTCs) making particular use of relevant

.. new and emerging technologies and techniques;
{2} wMo oMM
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ETR Programme Overall objectives-2

 To promote high-quality continuing education in
meteorology, climatology, hydrology and related
disciplines so as to keep Members' relevant staff
up-to-date with the latest scientific advances and
technological innovations, and to provide the
competence and skills needed in additional fields,
such as communication with users;

e To assist in the education of the public, government
and other interested parties about the socio-
economic benefits of meteorological, hydrological,

iy oceanographic and related services.
'J. "H WMO OMM
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Weather Forecasts & Services

e Over 50+ years, World Weather Watch not only lead to increased
qguality of weather services, but also lay critical foundation to the great
success and achievements of all WMO Members and Programmes.

Source: Anomaly correlation of 500hPa height forecasts
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II: New Challenges for WMO

e Disaster Risk Reduction (extreme events
forecasting & services with extended range)

e Climate Services
e Support Paris Agreements

e Support UN SDGs 2030(Ocean, Water, Cities,
Climate Adaption, etc)



Draft WMO Strategic Plan 2020-2023

Guiding
principles

Vision

Overarching
Priorities

Long-Term
Goals

Strategic
Objectives

WMO mission and role within the UN

Cost effectiveness ® Influence and inform the global agenda ¢ Alliances and partnerships ® Relationships and cooperation ¢ Interactive approach to science and services
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We envision a world in 2030 where all WMO Members, especially the most vulnerable, are more resilient to the
socioeconomic consequences of extreme weather, water, climate and other environmental events; and support
their sustainable development through the best possible services, whether over land, at sea or in the air.
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Reducing losses of life and
property from
hydrometeorological hazards
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The plenat will be warmer, leading to more
frequent extreme events in 2040

Level of additional

risk due to climate

change (see box 2.4)
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Billions of USD per decade B Geological
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WMO Strategic Priority 1- DRR!

The global total economic losses by decade and by hazard type in
'USD billions adjusted to 2011
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Through a domino effect, a single extreme event can
lead to a broad breakdown of a city’s infrastructure:

Example of Hazard Domino Effect (Typhoon)
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Typhoon Meranti, one of the most
intense Typhoone (landing China
on Sept. 15, 2016)

* Basic Data:
_ Highest Winds: 220km (10"), 305 KM Tt
(1")
— Lowest Pressure: 890 hPa
* Impact:
— Philippines, Korea and East China
(Taiwan & Fujian),
e Losses in Fujian alone
— Died: 28
— Missing: 15
— Enjured: 50
— Impacted: 304,320
— Economic lost : 21 Billion (RMB)

....
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Typhoon Meranti, one of the
most intense Typhoone

(landing China on Sept. 15,
201A)

Supar Typhoon Meranti - VIIRS — |-Band 5 {114 )
ASACIMSS/SSEC September 132016,1735uUTC
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Climate & climate change —extreme weather and
climate events impact to costal Megacities !l!!

Distribution of Cities 2014

FOREIGN POLICY / DATA VIA THE UNITED NATIONS

p % © Dr W. ZHANG, WMO/OBS
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Most cities are vulnerable to at least one type of natural disaster

Cities' risk of exposure to natural disasters

i’.‘:ity Population Exposure Risk
. - No exposure

e 300-500 thousand
£
500 - 1000 thousand . . Low/medium exposure

1-5 million High expasure to 1 type of disasters
5-10 million

High exposure to 2 types of disaster
10 million or more

O oo

I High exposure to 3+ types of disaster

e vy

Of the 1,692 cities with at least 300,000 inhab-
itants in 2014, 944 (56 per cent) were at high
risk of exposure to at least one of six types of
natural disaster (cyclones, floods, droughts,
earthquakes, landslides and volcano eruptions),
based on evidence on the occurrence of natural
disasters over the late twentieth century.* Taken
together, cities facing high risk of exposure to a
natural disaster were home to 1.4 billion people
in 2014.

Around 15 per cent of cities—most located
along coastlines—were at high risk of exposure
to two or more types of natural disaster; 27 cit-
ies—including the megacities Tokyo, Osaka and
Manila—faced high risk of exposure to three or
more types of disaster.

* Results summarised here are from a 2015 United Nations technical paper that analysed city population estimates from the 2014 revision of World Urbanization Prospects together with spatial hotspot data on the
risks of exposure and vulnerability to natural disasters produced by research institutes at Columbia University and the World Bank. The natural disaster data used in this amalysis included historical information on




Growing Urban Population
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Global Challenges We Share

As society becomes more complex we become more
sensitive to natural and human induced variability.
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WMO Multi-Hazard Alert System-GMAS:
Building on the regional success

The Network of Buropesn Meteorological Seevices

meteoa EUMETNET

Start | News | About Meteoalarm | Help | Terms and Conditions | Links | Display Options english _ﬂ
» Eurcpe:

Created: 25.10.2016 11:02 CET | Yalid for: 25.10.2016 Weather wa rnings: Europe

Awareness Reports - You can find detailed information about the warnings in the awareness reports
issued for each country. Select the relevant country.
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How ETR can support the DRR ?

 To education and promote the National
Legislation Process on DRR (China example)

 Weather Ready Nation (USA example)

e Using Advanced Technologies for DRR
(Satellite examples, Big Data, Artificial
Intellegence, Earth System Forecasting,etc )

, * Building Global Multi-Hazard Alert System
(GMAS) and Resiliance (building back better)

b
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Promote the Met Services through

legislation process

e Example: Meteorology Law of the People's Republic
of China(adopted on October 31, 1999)

e Article 1 This Law is enacted for the purpose of
developing meteorological service, standardizing
meteorological activities, ensuring the accurate and
timely issue of meteorological forecast, preventing
meteorological disasters, properly exploiting and
effectively protecting climatic resources, and
providing meteorological services for economic
development, national defense, social development
and people's well-being.

e

e
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Promote the Met Services through
legislation process

* Chapter V: Prevention of Meteorological Disasters
* Article 27 People's governments at or above the

county level shall improve their monitoring and
warning systems for meteorological disasters, make
arrangements for relevant departments to work
out plans for prevention of meteorological
disasters, and take effective measures to increase
the capability of preventing such disasters. Relevant
organizations and individuals shall comply with the
directions given and arrangements made by the
people's governments, and shall make a success of
prevention of meteorological disasters.

) WMO OMM



Weather—Ready Nation is about readying your community for
extreme weather, water, and climate events-NOAA example

 The devastating impacts of extreme events like record breaking snowfall,
violent tornadoes, destructive hurricanes, widespread flooding, and
devastating drought can be reduced by taking advanced action, which is why
the Weather—Ready Nation initiative is so important.

 What is NOAA doing to build a Weather-Ready Nation?

— NOAA’s National Weather Service is transforming its operations to help America respond.
Offices now provide forecast information in a way that better supports emergency managers,
first responders, government officials, businesses and the public make fast, smart decisions to
save lives and property and enhance livelihoods.

 While we at NOAA are taking steps towards building a Weather—Ready
Nation, we can not do it alone!

e What can you do to help us build a Weather—Ready Nation?

I — Become a Weather—Ready Nation Ambassador! Building a Weather—Ready Nation requires
action from other government agencies, America’s Weather Industry, emergency managers,
researchers, the media, nonprofits, and businesses. Any organization committed to serving as
an example and engaging their stakeholders to make this country ready, responsive, and




Figure 14

Number of deaths and relative mortality (deaths/million inhabitants)
for 8 selected countries (1994-2013)
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Death toll & Economic loses over 20
years

Income group analysis of economic damage (US$)
9,200 deathe | (1995-2015)
11,600 deaths
G,BDudeath .. St 40b1lhon

191 billion

509 billion

(b)

Death tolls

214,700 deaths

B High-income 1,151 billion
B Upper-Middle-income
B Lower-Middle-income

B Low-income
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Figure 13

Breakdown of recorded economic damage (US$)
by disaster type (1995-2015)
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Figure 28

Economic losses in absolute values
and compared to GDP

B Economic losses B Economic losses as % of GDP
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Two basic approaches for reducing the impacts
of natural disasters are mitigation and response

e Mitigation includes all those actions that are taken
before, during, and after the occurrence of a natural
event that minimize its impacts, and response includes
those actions that are taken during and immediately
after the event to reduce suffering and hasten recovery
of the affected population and region.

* Mitigation includes avoiding hazards, for example, by
building out of a flood plain or away from seismically
active faults, or by providing warnings to enable
evacuation in the periods immediately preceding

f hazards such as floods, hurricanes, and tornadoes. It
also includes reducing vulnerability through flood-
proofing of buildings or strengthening of structures to

.. withstand the loads imposed by seismic shaking or



Two basic approaches for reducing the impacts
of natural disasters are mitigation and response.

 Response includes both the short-term
emergency actions taken by police, fire, and
other agencies as well as the longer-term
actions taken to meet needs for food, shelter,
rebuilding, and restoration of the affected
community. Both elements are important in
dealing with natural hazards, but in past
practice just one—response—has
predominated.
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WMO Space Programme with New-Generation of Geostationary
Constellation

“A-Train” Sentinel 3
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Imprcwes every product from The GOES-R series of satellites PN Faster scans every 30 seconds
current GOES Imager and will will offer images with greater - of severe weather events and
offer new products for severe ) dlarity and 4x better resolution ) can saan the entire full disk of

weather forecasting, fire and
smnke monitoring, volcanic ash
advisories, and more,

than earlier GOES satellites. the Earth 5x faster than before.




Chinese RD GEO satellite applications (50 meters and
less than 1 minute)

2016-07-07 14:00:01

Typhoon Nepartak
(7 July, 2016)
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Services are only the tip of the iceberg...
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Regionalization is a MUST for Promoting WMO Global
visibility: WMO Multi-Hazard Alert System-GMAS: Building
on the regional success

EUMETNET
meteoalarms= @z

alerting europe fo

Start | News | About Meteoalarm | Help | Terms and Conditions | Links | Display Options english _ﬂ
» Eurcpe:

Weather warnings: Europe

Awareness Reports - You can find detailed information about the warnings in the awareness reports
issued for each country. Select the relevant country.
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WMO Priority: Global Framework
for Climate Services

How ETR Promotes GFCS ?

y, 2016/07/14
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1979 1990 2009

World Climate Conference — 1 World Climate Conference — 2 World Climate Conference — 3

World Climate
Progrargme (WCP)

Global Framework for Climate

World Climate Research Programme Services—(GFCS), GCW

Global CIimate.Observing ‘

(WCRP) System— (GCOS)

1963
[l

1. WMO established the global backbone observing and data exchange mechanism, greatly
improved the global weather forecasting.

2. WMO jointly with partners established the global change mechanisms (GCOS, WCRP,
IPCC & GFCS) made great contribution to the global climate
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Ice mass loss from Greenland and Antarctica
measured by space technigues
since 1990 (in Gt) = mass loss acceleration since early 2000s
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Global Mean Sea Level evolution (1993-2015) - planetary thermometer

Sea Level (mm)
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January-February 2016 global Temperature increas
reference :1881-1910
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Global surface temperature anomalies (2015) mainly based in-situ data.
More Satellite data will be used for climate monitoring by 2040 with
greater details and accuracy (integrated with in-situ data)
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WMO contributions to the UN
2030 SDGs

Focusing on SDG 11: Cities
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WMO Strategic Priority 2- Climate Services
need more & better climate observations
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http://www.un.org/sustainabledevelopment/poverty/
http://www.un.org/sustainabledevelopment/energy/
http://www.un.org/sustainabledevelopment/climate-change-2/
http://www.un.org/sustainabledevelopment/hunger/
http://www.un.org/sustainabledevelopment/economic-growth/
http://www.un.org/sustainabledevelopment/oceans/
http://www.un.org/sustainabledevelopment/health/
http://www.un.org/sustainabledevelopment/infrastructure-industrialization/
http://www.un.org/sustainabledevelopment/biodiversity/
http://www.un.org/sustainabledevelopment/education/
http://www.un.org/sustainabledevelopment/inequality/
http://www.un.org/sustainabledevelopment/peace-justice/
http://www.un.org/sustainabledevelopment/gender-equality/
http://www.un.org/sustainabledevelopment/cities/
http://www.un.org/sustainabledevelopment/globalpartnerships/
http://www.un.org/sustainabledevelopment/water-and-sanitation/
http://www.un.org/sustainabledevelopment/sustainable-consumption-production/
http://www.un.org/apps/news/rss/rss_environment.asp
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Processes involved in-delivering effective weather, climate and hydrological
services, and processes to achieve them linked with the WMO mandate

INPUTS PROCESSES OUTPUTS SOCIETAL BENENTS

Disaster risk
reduction

Weather services
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Climate services
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> water management

Global
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services

Environmental

services
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Standards, quality management, risk management,
efficiency, effectiveness
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Cg-17 statements on WMO Challenges

Socioeconomic impacts of meteorological and hydrological services
and their communication to decision-makers and users
— The investments, both globally and for individual countries, have now reached

such a level that NMHSs are required to demonstrate and justify the value of
the continued public investment necessary to support the level of
meteorological and hydrological services expected by their governments and
national communities.

(a) A clearer demonstration of the necessity of continued support for

the observational and data processing infrastructure, and their capacity

to provide essential public information, forecast and warning services

to their national communities;

(b) More rigorous and widely understood demonstration of the
socioeconomic benefits of the services they provide to the
governments, public and private sectors; and

(c) A more systematic basis for prioritizing the use of available funding
for infrastructure and service development and improvement.




Socioeconomic context of weather, climate, hydrology
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Valuing Weather and Climate:
Economic Assessment of
Meteorological and

Hydrological Services
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SEB STUDY STEPS

SEB study step 1: Establish the baseline

SEB study step 2: Identify changes in NMHS service(s) “—
+—r

SEB study step 3: Identify full range of benefits and costs

SEB study step 4: Screen benefits and costs and select «—>

analytical approach

Analyse benefits and costs

Quantitative Qualitative

SEB study step 5: Assess the value SEB study step 6: Qualitatively

of benefits and costs describe key benefits and costs

in monetary terms, to the extent for which quantification is not
feasible appropriate or feasible

SEB study step 7: Summarize and compare all benefits and costs

SEB study step 8: List all omissions, biases and uncertainties

SJIPJOYINeIS A|OAU|

SEB study step 9: Conduct sensitivity analyses
on key variable values

SEB study step 10: Formulate and communicate results
to decisionmakers and stakeholders




Cg-17 identified high-priority ETR areas

(a) Providing increased assistance to least developed countries
(LDCs) and small island developing States (SIDS) in planning,
management and implementing human resources development
(HRD) activities in their NMHSs;

(b) Promoting international cooperation in order to more
efficiently utilize the wealth of education and training resources
available worldwide in multiple languages and different formats;
and supporting distance and e-learning activities in meteorology,
climatology, hydrology and other relevant topics;

(c) Encouraging quality education by stimulating
national/international accreditation of training institutions and
programmes, and professional certification of NMHS personnel;

1) WMO OMM



Cg-17 identified high-priority ETR areas

(d) Supporting school and popular education in meteorology,
climatology and hydrology, and contributing to the increase of
public awareness on disaster risk reduction, prevention and
mitigation as well as climate change science, adaptation and
mitigation options. Promoting careers in weather, water and
climate, particularly for women;

(e) Preparing programme or project oriented training
programmes and packages, in collaboration with technical
commissions and regional associations, to assist the capacity
development activities and improvements in the technical
infrastructure of NMHSs;

(f) Improving cooperation and exchange of the experts among
the RTCs and establishing a database of qualified lecturers on
particular subjects for required training activities.




WMO is a legal-binding organization, and best utilize this
legal framework for further promotion of WMO ETR
Programme for the WMO Community !
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My view: WMO Training and Education Pyramid
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WMO needs to strengthen the ETR
Programme and Activities for meeting
WMO Long-Term challenges !

Proverb:
If you want go fast, go alone
If you want go far, go together

R 02/11/2017 |
<3} WMO OMM™




Societal needs

Improved
protection of
life and
property

End poverty,
ensure
sustainable
development,
and combat
climate change

Sustainable use
of natural
resources and
improved
environmental
quality
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e

WMO Strategic Plan 2016-2019:
Societal needs, strategic priorities, expected results

Strategic priorities

Disaster risk reduction

Global Framework for Climate
Services

WMO Integrated Global Observing
System

Aviation meteorological services
Polar and high-mountain regions

Capacity development

WMO governance

Expected results

Improved service quality and
service delivery
Reduced disaster risk

Improved data-processing,
modelling and forecasting
Improved observations and
data exchange

Advance targeted research

Strengthened capacity
development
Strengthened partnerships
Improved efficiency and
effectiveness
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