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World Meteorological Organization

* UN Specialized Agency on weather,
climate & water

e 193 Members, HQ in Geneva
e 2ndoldest UN Agency, 1873-

* Coordinates work of > 200 000
national experts from
meteorological & hydrological
services, academia (& private sector)

 Co-Founder and host agency of
IPCC (1st World Climate Conference)

 Co-Founder of UNFCCC (2n World
Climate Conference)

« WMO SG UN Climate Principal (1/3)




I: The Origin of WMO

Early Days Collaborations Driven by World Trade
Requirements across Oceans




Early days Met observations & data exchanges-1

e First thermometer in 1638

* First barometer was invented
by Evangelista Torricelli in
1643, which are especially
important for weather
monitoring and prediction

* First regional weather map in
1783 (39 stations) after
observations (not real time)
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Early days Met observations & data exchanges-2

In 1837 Mr Morse invented the
Telegraph, in 1851, a conference in
Vienna of countries in the German-
Austrian Telegraph Union (which
included many central European
countries) adopted the Morse telegraph
as the system for international
communications.

In 1865, a conference in Paris adopted e a0
Gerke’s code as the International Morse

code and was henceforth the o
international standard. — International
Telecommunication Union (ITU)
established




DEVASTATING STORMS DURING THE SIEGE OF
SEBASTAPOL




PIONEERS OF INTERNATIONAL COOPERATION IN METEOROLOGY
AND OCEANOGRAPHY

G B von Neumayer
(German Maritime Service)
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C H D Buys Ballot (Belgium) H von Wild (Swiss, E Mascart (France)
WMO OMM DG of Russain Met
Services)
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MATTHEW FONTAINE MAURY 1806-1873
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The Origin of WMO (IMO)

 August 1853 (Brussels) . First International

N ) WMO OMM

Meteorological Conference

September 1873 (Vienna) : Sept 1873,
Vienna: A non-intergovernmental
International Meteorological Organization
(IMO) was established, with governing and
technical structures.

Even IMO was non-intergovernmental
organization, from this time onwards rapid
development in meteorology took place, and
family culture for open and sharing data and
know-how started.



International Meteorological Organization (IMO)

First Congress on
Meteorology
(Vienne, 1873)

To facilitate the
exchange of weather
information across
national borders

Convention 1947:
from IMO to WMO

Conference of Directors
(Washington, 1947)
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The Origin of WMO-2

 September 1947 (Washington) . The Conference
of Directors of National Meteorological Services
votes unanimously for the WMO Convention

« 23 March 1950 : The WMO Convention was
approved by Governments and it comes into
force, creating the World Meteorological
Organization (WMO) as a successor to IMO.

 December 1951 : WMO becomes a specialized
agency of the United Nations by an agreement
between the UN and WMO

{2 ) WMO OMM
N




WMO in the UN system

|nteél‘:)e:1t::>na| General Economic and Security Secretariat Trusteeship
of Justice Assembly Social Council Council Council
® Main and other I
sessional committees ® Military Staff Committe
X . o : :
® S ot " 1L0 (Geneva) * ST
® Other subsidiary organs ® FAO (Rome) ¢ UNTSO
and related bodies m UNESCO (Paris) & UNMOGIP
B WHO (Geneva) ¢ UNFICYP
|0 UNRWA ¢ UNDOF
World Bank Group (#47) ¢ UNIFIL
l'e 1AEA ® IBRD + UNIKOM
m IDA ¢ UNAVEM I
¢ INSTRAW uIFC ¢ ONUSAL
& UNCHS + WFP m MIGA & MINURSO
¢ UNCTAD ¢ ITC m IMF ¢ UNPROFOR
¢ UNDCP Hm ICAO (Canada) ¢ UNOSOM i
¢ UNDP u UPU ¢ UNOMIG
¢ UNEP ® FUNCTIONAL B ITU (Geneva) ¢ UNOMIL
& UNFPA COMMISIONS m WMO & UNMIH
o UNHCR ® REGIONAL World Meteorological ¢ UNAMIR
& UNICEF COMMISSIONS Organization & UNMOT
+ UNIFEM ® SESSIONAL ® IMO (London)
¢ UNITAR AND STANDING B WIPO (Geneva) o UN programmes and organs (representative list only)
¢ UNU COMMITTEES m IFAD o . -
® EXPERT, AD-HOC AND = UNIDO B Specialized agfvzzllistﬁgc; oSz‘?eenr7 autonomous organizations
RELATED BODIES B WTO (Geneva) o Other commissions, comrr};ittees and ad-hoc related bodies

WMO/OMM




Organizational Structure of WMO (7193 Members )

Executive Council
I I

6 Regional Associations 2 Technical Commissions +
Research Board
|

|
Working Groups Working Groups
Rapporteurs Rapporteurs
Working Groups Other Bodies
Panel of Experts IPCC, WCRP, GFCS
GCOS-GOOS, etc

Secretary-General
Secretariat

WMO/OMM




CONVENTION OF THE
D METEOROLOGICAL ORGANIZATION

* Considering the need for sustainable development, the reduction of loss of life and
property caused by natural disasters and other catastrophic events related to weather,
climate and water, as well as safeguarding the environment and the global climate for
present and future generations of humankind,

Basic Documents * Recognizing the importance of an integrated international system for the observation,
S collection, processing and dissemination of meteorological, hydrological and related
data and products,

* Reaffirming the vital importance of the mission of the National Meteorological,
Hydrometeorological and Hydrological Services in observing and understanding weather
and climate and in providing meteorological, hydrological and related services in
support of relevant national needs which should include the following areas:

(a) Protection of life and property,
(b) Safeguarding the environment,
(c) Contributing to sustainable development,
(d) Promoting long-term observation and collection of meteoro-
logical, hydrological and climatological data, including related environmental data,
METEOROLOGICAL (e) Promotion of endogenous capacity-building,
(f) Meeting international commitments,
(g) Contributing to international cooperation.

2019 edition
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GOOD HEALTH QUALITY GENDER
AND WELL-BEING EDUCATION EQUALITY

DECENT WORK AND INDUSTRY, INNDVATION 1 REDUGED
ECONOMIC GROWTH AND INFRASTRUCTURE INEQUALITIES
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D WMO contributions to the SDGs
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Sendai Framework
for Disaster Risk Reduction
2015 - 2030

COP21- CMP11

I PARIS 2015

UN CLIMATE CHANGE CONFERENCE
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WMO Technical Governance- TG

Technical Regulations

Basic Documents No. 2

Volume | — General Meteorological Standards and
Recommended Practices

METEOROLOGICAL
ORGANIZATION

WMO-No. 49

e 1. Purpose of the Technical Regulations

* 2. The Technical Regulations of the World Meteorological Organization are
determined by Congress in accordance with Article 8(d) of the Convention.

* 3. These Regulations are designed:
(a) To facilitate co-operation in meteorology and hydrology between Members;

(b) To meet, in the most effective manner, specific needs in the various fields of
application of meteorology and operational hydrology in the international sphere;
and

(c) To ensure adequate uniformity and standardization in the practices and
procedures employed in achieving (a) and (b) above.

6. In accordance with the above definitions, Members shall do their utmost to
implement the standard practices and procedures.

* In accordance with Article 9(b) of the Convention and in conformity with the
provisions of Regulation 125 of the General Regulations, Members shall
formally notify the Secretary-General, in writing, of their intention to apply
the standard practices and procedures of the Technical Regulations, except
those for which they have lodged a specific deviation.

*  Members shall also inform the Secretary-General, at least three months in
advance, of any change in the degree of their implementation of a standard
practice or procedure as previously notified and the effective date of the
change.



WMO is a legal-binding organization
(Great progress from governance perspective !)
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I1: UN GA on WWW
(World Weather Watch)

Political Decisions of UN GA with Modern
Technology Progress Promoted the WMO
Global Collaboration to Great Success !




Man-made satellites triggered WMO speedy development

* On 4 October 1957, the Union of Soviet Socialist Republics
(USSR) launched the first Earth-orbiting satellite SPUTNIK-1,
followed later in the same year by SPUTNIK-2 and the
EXPLORER-1 satellite launched by the United States of
America (USA) on 2 January 1958.

* The world’s first dedicated weather satellite, the Television
Infrared Observation Satellite (TIROS-1), was launched by
the US on 1 April 1960.

 The Third World Meteorological Congress in 1959 adopted
the resolution 28 on the policy of using Satellites for
Meteorology, namely

li — a) to encourage the development of meteorological satellites as
a means of providing data, and

— b) to collaborate on the subject with the UN, other specialized
agencies, and the scientific community
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WMO SG nominated Satellite Experts Team

* The Secretary General of WMO, Dr. D.A.
Davies, immediately enlisted Prof. V.
Bugaev (USSR) and Dr. H Wexler (USA) to
undertake the requested study.
Supported by Dr M. A. Alaka (USA) and
the staff of the WMO Secretariat, the First
Report on the Advancement of
Atmospheric Sciences and Their
Application in the Light of Developments
in Outer Space (WMO, 1962) was
prepared for submission to the United
Nations in June 1962. This First Report

i discussed in broad outline the concept,
i structure and function of the World |
Weather Watch [see box]. e E
Dr H. Wexler (USA) and Academician
I ‘#‘g WMO OMM V. Bugaev (USSR), two of the
s founders of the World Weather




UN GA Resolution No. 1721 (XVI)

“The General Assembly, Noting with gratification the marked progress for
meteorological science and technolagy anened up by the advances in outer space,
. Q-operation

1. Recommends to all Member States and to the World Meteorological Organization
and other appropriate specialized agencies the early and comprehensive study, in the
light of developments in outer space, of measures;

(a) To advance the state of atmospheric science and technology so as to provide
oreater knowledge of basic physical forces affecting climate and the possibility of

dlEe

(b) To devétop-e . , elp Member
States make effective-ase~0TSUCh capabilities t roug regiomatmetagrological
cen

. Requests the World Meteorological Organization, consulting as appropriate with
the United Nations Educational, Scientific and Cultural Organization and other
specialized agencies and governmental and non-governmental organizations, such as
the International Council of Scientific Unions, to submit a report to the Governments
of its Member States and to the Economic and Social Council at its thirty-fourth

ion regarding appropriate organizational and financial arrangements to achieys
those ith a V|ew to their further consideration by the General Assesrsly at its
seventeenth session...

') WMO OMM




WWW: WMO Flagship Programme (1963-2023): 60 years success

The World Weather Watch extended
to all WMO Programmes
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WMO Community has produced great returns over the years to the
global society: WWW/GGGW: pathway of progress !
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I1I: WMO Achievements on
Climate and Climate Change

WMO Strategic Roadmaps and Great
Achievement for Climate and Climate
Change !




WMO Overarching Priority-2

4 N

Supporting climate-smart
decision making to build or
enhance adaptive capacity or
resilience to climate risk.

/
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WMO Milestone achievements for Global
Climate and Climate Change

1979 . 1990 2009
Z

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

World Climate
Progrargme (WCP)

Global Framework for Climate
Services —(GFCS), GCW

World Climate Research Programme Global Climate Observing
(WCRP) System — (GCOS)




Climate Change Assessments - IPCC

3
|

IPCC

INTERGOVERNMENTAL
PANEL ON
CLIMATE CHANGE

Photo: Ken Opprann

Intergovernmental Albert Arnold (Al)
Panel on Climate Gore Jr.
Change (IPCQ) Prize share: 1/2

Prize share: 1/2

The Nobel Peace Prize 2007 was awarded jointly to
Intergovernmental Panel on Climate Change (IPCC)
and Albert Arnold (Al) Gore Jr. "for their efforts to
build up and disseminate greater knowledge about

" man-made climate change, and to lay the

&) WMO OMM foundations for the measures that are needed to

L g counteract such change."




Climate Change Monitoring: WMO Annual Statement on the
Status of Global Climate

* Provide an update on yearly basis on global and regional
temperature change

Very useful in tracking climate variability and climate change
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Weather-climate: seamless framework

Scenarios

Outlooks

Guidance

Threat
assessment

Forecasts
Watches

Warnings and
alert
coordination

\

Centuries Forecast

Decades

Years

uncertainty

Seasons

Months

2 Weeks

Forecast lead time

1 Week

Days

Hours

Minutes

Weather forecasting

Climate scenarios
and projections

Climate predictions

Adapted from NOAA 2011
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IV: Global challenges we are facing !

Climate Change & Increased Extreme
Events Globally/Regionally

¥ wMO OMM

o



Greenhouse gas concentrations (CO2, CH4 and N20)
continue to rise to new record highs
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Decadal State of the Climate: 2011-2020 (CO2)
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Figure-1.-Left:-Decadal-averaged-mole-fraction-in-parts-per-million-(ppm)-of-carbon-dioxide-(CO;)-from-1991-
2020.-Pre-industrial-levels-indicated-in-red-dashed-line.-Source:-WMO.-Right:-Global carbon-budget-from-2010-
2019-highlighting-sources-of anthropogenic-emissions-and-sinks.-Source:-Global-Carbon-Project.- 1]



Decadal State of the Climate: 2011-2020 (T)

Temperaturey
10-year Global Mean Temperature Difference (°C))
Compared to 1850-1900 average
, HadCRUTS =
Kadow IPCC —
BerL.(leI-e).f Earth P —
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1
y w| Figure5:-Decadal-average -global- mean-temperature-difference from-1850-1900, for-the periods-1851-1860-to-

2011-2020.-Decadal-averages from-eight-datasets-are-shown-as-horizontal-coloured-lines.-Source:-John-



Percentage of reporting countries which observed their highest temperature of the 1961-2020

40 -

35 ¢

w
o
|

N
w
1

Percent of WMO Members
—
(¥,

reporting highest temperature (%)
N
o

=
o
1

1961-1970 1971-1980 1981-1990 1991-2000 2001-2010 2011-2020
Decades

)|

{ Figure-8.-Percentage-of reporting-countries-which-observed their-highesttemperature-of-the-1961-2020 period-
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- Figure-14:-(Left) Annual-and-decadal-mass-changes-of reference-glaciers-with-more-than-30-years-of ongoing-
| glaciological-measurements.-(Right)-Cumulative-mass-change-relative to-1976 for-regional-and-global-means:
based-on-data-from-reference-glaciers. Annual-mass-change-values-are-given-on-the-y-axis-in-the-unit-meter:

water-equivalent-(m-w.e.)-which-corresponds-to-tonnes-per-square-meter-(1,000-kg-m).-Source: WGMS-(2021,

and-earlier-reports).
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High-Impact-and-Extreme-Eventsf—

Number of reported weather-related Number of reported weather-related disasters
disasters with more than 1000 deaths with more than US$10B economic losses (2022 dollars)
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Figure-21.-Top::Number-of reported-weather-related-disasters-with-more-than-1000-deaths-by-disaster-type-and-
i region.-Bottom:-Number-of reported-disasters-with-more-than-US510B-economic-losses-(2022-dollars)-by:
disaster-type-and-region.-Source: EM-DAT. .
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Impact on Human Systems: Health

(b) Global distribution of population expos

Map data without accounting for heatwaves.

Named cities are the largest 15 urban

areas by population size
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2018
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Figure-34.-Global
distribution-of population
exposed-to-potentially
deadly-conditionsfrom
extreme-temperatures
andrelative - humidity.
Note:-the-data-does-not
consider-heatwaves
which-are-also-projected
to-increase-and-can-cause
thousands-of-deaths-in
higher-latitudes.-Source:
IPCC-Sixth-Assessment:
Report, WG1-2021.°
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Possible climate scenarios 1900-2100

¢) The extent to which current and future generations will experience a
hotter and different world depends on choices now and in the near-term

future experiences depend on
how we address climate change

2100

2011-2020 was
around 1.1°C warmer

than 1850-1900 Future emissions J

scenarios: 2060

1900 ‘ 1940 1980
very high
warming
continues
beyond
intermediate 2100
very low
§°C Global temperature change above 1850-1900 levels = 10
B b -y i 10 years
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WMO Regional Climate Statement
(Reports)
1-Key findings of the State of the Climate
In Asia 2022




State of the Climate in Asia 2022

State of the Climate
in Asia

2022 OO R

3rd of its kind for Asia region, led by the WMO Regional
Association of Asia

O

m 60 Experts from the region and
around the world

—

11 International and Regional institutions
(including United Nations agencies)

%% 17 Members from WMO Regional Association II
(Asia)
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WMO RA Il Asia annual temperature
Compared to 1991-2020 average

T m p e ra t u re e HadCRUT5 (1900-2022)
NOAAGIobalTemp (1900-2022)

05 GISTEMP (1900-2022) d | / Annual mean temperature
Berkeley Earth (1900-2022) anomalies ( )’ 1900_2022’
oo N\ AN averaged over Asia, relative
. . 00 (1959-2022) ‘ ‘ ge ’
The mean temperature over Asia for gl to the 1991-2020 average for
2022 was the 2nd or 3rd warmest on ° s A six global temperature data
record (the ranking depends on 7 AN M sets.
dataset used for estimation) and was Wik | MY IRY WY
0.72 °C [0.63 °C—0.77 °C] above the = M Y
1991-2020 average.
The warming trend in Asia in ear
1991-2022 was almost doubled _2m temperature anomalies in 2022 from 1991-2020 average

compared to the warming trends in
the 1961-1990 period.

80N

TON

 Above average temperatures were
recorded in Northern Siberia, the
northern Middle East, Central Asia
and western to coastal areas of

6ON
50N
40N

30N

Temperature anomalies ( )
relative to the 1991-2020 oN
long-term average from the
JRA-55 reanalysis for 2022.




Glaciers

« Most glaciers in the High Mountain
Asia region suffered from intense
mass losses as the result of
exceptionally warm and dry
conditions in 2022.

In the past 40 years, four glaciers
with long-term observations in the
High-Mountain Asia region recorded
significant mass losses, with an

accelerating trend since mid-1990s.

In May 2022, Pakistan experienced a
major Glacier Lake Outburst Flood

(GLOF) event on Shishper glacier.
That brought widespread impacts,

causing significant destruction to
homes in downstream villages, to
irrigation systems and agricultural
lands, and to highways and bridges.

—
1873
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Cumulative mass balance (m w.e.)

-10
15 |
20 F

-25

Damage of major GLOF event on
Shishper glacier on the infrastructure
in Pakistan in May.

e Urumqi Glacier No.1, eastern Tienshan
- Ts.Tuyuksuyskiy Glacier, western Tienshan
e | eviy Aktru Glacier, Altay

—— Mean of global reference glaciers

Lo b v b o b b 1y

e——e Xiao Dongkemadi Glacier, Tanggula Shan, inner Tibetan Plateau

1980 1990 2000

Year

Cumulative mass balance (in
metres water equivalent

(m w.e.)) of four reference
glaciers in the High-
Mountain Asia regions and
the average loss of global
reference glaciers.




SEA LEVEL TRENDS {January 1993 - june 2022)
COPERMICUS CLIMATE CHANGE SERVICE

Sea Level

The rates of sea level rise in 5
subregions are slightly larger than
the global mean rate over 1993-

2022, with values above 4 mm/year

in north-east Indian Ocean and
western tropical Pacific region.

« The regional sea-level shows strong
year-by-year variability, mostly
driven by the El Nino-Southern
Oscillation (ENSQO), especially in the

T e o 3.80 + 0.1 eastern Indian Ocean and tropical

North-East Indian Ocean 4.13+ 0.2 Pacific Ocean.

South-East Indian Ocean 3.85+0.1

Sea off the eastern coast of Australia 3.39£0.1

Western tropical Pacific region 419+0.3

North-West Pacific region 3.59 0.1

Global mean 34+0.3
Rate of area-averaged sea-level change over the period from January 1993 to June =0 L\
2022 satellite measurement period. Subregions are defined in the above figure. V>
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CLIMATE-RELATED IMPACTS AND RISKS

M  Affected populations and damage

« According to the Emergency Events Database (EM-DAT), flood and storm events led to over 5 000 fatalities,
90% of which were associated with flooding, and more than 50 million people were directly affected.
» Floods were the leading cause of death, people affected, and economic damage in 2022 by a substantial

margin.
81 5,279 52M USD 36B
Reported cases Deaths People affected Economic damage
Wildfire, 3 Drought, 1 Landslide 2% Extreme temperature 2% Storm

Landslide, 4 3%

Extreme
tempeera

Reported cases
(in numbers)

| Wildfire
Storm 1%
4% \

Share of
deaths

Drought

Share of 21% Share of

people

economic
affected
(in %)

damage
(in %)

(in %)

Overview of 2022 disasters in the Asia region.

_ Source: Economic and Social Commission for Asia and the Pacific (ESCAP); EM-DAT. ESCAP
N calculations are based on data from EM-DAT.

1873
‘ 2023

% — Note. The economic damages of some disaster occurrences are not presented in the figure due to
WMO | IMO-WMO data unavailability. In the figure, only cases reported in EM-DAT are considered.




CLIMATE-RELATED IMPACTS AND RISKS

AL Impacts on the economy

e OQOverall, disasters led to a total
economic damage of over US$ 36

Flood Drought Extreme Landslide Wildfire
temperature

billion.

 The economic losses associated
with floods in 2022 exceeded the
average over the past 20 years
(2002—-2021). This was due to the
significant economic losses from
floods in Pakistan, China and India.

 The economic losses associated
with drought in 2022, which mainly
occurred in China, exceeded by
nearly 200% the 20-year average

Economic
losses
(in billion USD)

2022

2002 - 2021
AVERAGE

Economic losses in Asia in 2022 from disasters, compared to the
20-year average (2002-2021) from 2002 to 2021.

Source: ESCAP calculations based on EM-DAT.

o Note. The economic damages of some disaster occurrences are not presented

j in the figure due to data unavailability.
WMO IMO-WMO




State of the Climate
in Africa 2022

Prof. Petteri Taalas
WMO Secretary-General
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Annual mean temperature
anomalies in Africa

WMO RA | Africa annual temperature
Compared to 1991-2020 average

HadCRUTS (1900-2022)

2022 mean temperature anomaly

GISTEMP (1900-2022)

Berkeley Earth (1200-2022)
0.0 JRA-55 (1958-2022)

ERAS5 (1959-2022)

Yo & * 0.16 °C above the 1991-2020 average
v « 0.88 °C above the 1961-1990 average

-

- e . 1.37 °C above the 1850-1900 average
\Ef\ \;‘f g ‘ Warming rate greater than the global
average (1991-2022)
Annual temperature anomalies in Africa from 1900 to 2022  Africa: +0.3 °C/decade

(climatological reference: 1991-2020) « Global: +0.2 °C/decade
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Annual Temperature Anomalies 2022

2022 temperature anomalies
(climatological period: 1991-2020)

v2 (o2

0.5

In 2022, most of Africa recorded
temperatures above the
1991-2020 average, except in the
desert areas of Northern and
Southern Africa.

* Highest temperature anomaly

North Africa: 0.50 °C above the 1991-2020
average

 Lowest temperature anomaly

Southern Africa: 0.01 °C above the 1991-2020
average.

WM IMO-WMO



Major extreme events in 2022

Heatwaves and wildfires
during the summer 2022

& « Worst drought in 40 years
* Multi-seasonal drought

North-western North Africa &D O(mi

\\

Southern Africa
and Indian Ocean
« Active tropical cyclone season
« Series of tropical cyclones and

tropical storms in the first
months of 2022

Eastern Sahel

Significant flooding during
the monsoon season

WMO | IMO-WMO



Impacts
shmimings Agriculture and food security

North Africa

» The aggregate cereal production in North Africa in 2022 was estimated to be 10% below the previous 5-year average (2017-
2021) and 14% down from 2021.

West Africa

« The aggregate cereal production in 2022 was estimated to be above average, around 7% higher than the estimated output
in 2021 due to good rains during the crop season.

Southern Africa

« The 2022 total cereal output was estimated to be 38.5 million tons, around 5% higher than the previous five-year average
(2017-2021), but about 10% lower than the record high in 2021. o

POVERTY

« Above-average cereal outturns were estimated in Madagascar, Malawi and South Africa. B

MR

GOOD HEALTH
AND WELL-BEING

o

» Substantial production downturns were registered in Zambia and Zimbabwe.
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Break for 10 minutes
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V: TWO WMO Global Initiatives
addressing the global challenges

V-I: Early Warning for All

V-1I1: Global Green House
Gas Watch



WMO Global
Initiative I:

h “Today | announce the United Nations will
spearhead new action to ensure every person on
Earth is protected by early warning systems within
five years.

Earlys
Warmxgs 3N

SAll

Antdnio Guterres, Secretary-General of the United Nations, 23rd March 2022
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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.

B Yes

‘14%H

No No data

Figure 4: Percentage of countries reporting to have Standard Alerting

Procedures (SAPs)

% of WMO Members reporting to % of WMO Members reporting to

have MHEWS

lIYEs

| No

| No data

have legislation on MHEWS

Africa EEEZ o 139

S America |

C&N e
America A

Asia [EEZB

[l Decree [ Law [H Other legislative act

i None

No data



EARLY WARNINGS FOR ALL

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

Executive Action P an- 1
2023-2027

( Qé’ \‘I\:II?TRE[gROLOGICAL oL \’1*‘3 )
N W s et N
W/ ORGANIZATION 7\ S

Foreword

Ever-rising greenhouse gas emissions are supercharging extreme
weather events across the planet. These increasing calamities cost
lives and hundreds of billions of dollars in loss and damage. Three
times more people are displaced by climate disasters than war. Half of
humanity is already in the danger zone.

The world is failing to invest in protecting the lives and livelihoods of
those on the front line. Those who have done the least to cause the
climate crisis are paying the highest price. Entire populations are
being blindsided by cascading climate disasters without any means of
prior alert.

We must invest equally in adaptation and resilience. That includes
the information that allows us to anticipate storms, heatwaves, floods
and droughts. Communities and nations need adequate warning and
the ability to respond to incoming extreme weather events, To that
end, | have called for every person on Earth to be protected by early
warning systems within five years, with the priority to support the

most vulnerable first. This Executive Action Plan sets out the concrete way forward to achieve this
goal. It describes how the United Nations system and a wide range of partners will work together to
effectively deliver on this objective.

The facts are clear.Early warnings save lives and deliver vast financial benefits. COP27 is the COP
for implementation. Now is the time to implement Early Warnings for All.
| urge all governments, financial institutions and civil society to support this effort.

H.E. Anténio Guterres v ‘fg ]
Secretary-General of the United Nations \i\ ) y‘/

Early warnings save lives and provide vast economic benefits. Just 24
hours' notice of an impending hazardous event can cut the ensuing
damage by 30 per cent. The Global Commission on Adaptation, found
that spending just $800 million on such systems in developing
countries would avoid losses of $3-16 billion per annum. Such
progress is only possible with modern science, sustained systematic
observing networks, daily international exchange of quality data,
advanced supercomputing power, the translation of forecasts into
impacts, plus advances in telecommunications and connectivity. We
require improvements and deeper understanding of risk across all
time scales, stronger National Meteorological and Hydrological
Services, Disaster Risk Management Agencies, and Emergency
preparedness measures, considered capacity development, regional
support structures, expert technical assistance, accessible financial
support, an anticipatory humanitarian sector. Overall we need a
people-centred approach that prioritizes community engagement.
These are the essential ingredients for protecting every person on
Earth by early warnings within five years.

This Executive Action plan 2023-2027 sets out the recipe for how these ingredients can come together
to achieve the goal. | thank the many partners who worked together to develop this Executive Action
Plan, and count on your continued support to ensure implementation. It is our collective
accountability and responsibility not to fail but to leave a legacy of implementation.

H.E. Prof. Petteri Taalas XY WORLD 60
Secretary-General fg METEOROLOGICAL

World Meteorological Organization ORGANIZATION



Pillar 1

Disaster risk knowledge

Systematically collect data
and undertake risk assessments

¢ Are the hazards and the vulnerabilities
well known by the communities?
What are the patterns and trends in
these factors?

Are risk maps and data widely available?

Preparedness and response
capabilities

Build national and community
response capabilities

* Are response plans up to date and tested?
e Are local capacities and knowledge made
use of?

Are people preapred and ready to react to
warnings?

EW4AIl Structure-Action Chain Approach
-non traditional DRR approach

Pillar 2

Detection, observations, monitoring,
analysis and forecasting of hazards

Develop hazard monitoring and
early warning services

* Are the right parameters being monitored?
¢ s there a sound scientific basis for
making forecasts?

Can accurate and timely warnings
be generated?

Warning dissemination and
communication

Communicate risk information and
early warnings

* Dowarnings reach all of those at risk? .
® Are the risks and warnings understood? Plllar 3

* |s thewarning information clear and
usable?



*Estimate based on consulta
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USD 374 MILLION

@SASTER RISK KNOWLE@
& MANAGEMENT

« In support of comprehensive risk management

« In the context of a changing climate

« Connecting hazard recording with loss and
damage accounting

EW4All: Roll-Out
Workplan Pillar 1

* Pillar 1 Toolkit: Global Standards on Risk
Knowledge for EWS (including on production
& analysis, open access & use of risk
information for EWS and on ILK and citizen
science); sector-specific quidelines (agri-food,
environment, etc.), gender-, child- &
disability -sensitive EWS

* Support with assessing, compiling and using
end-to-end risk information for EWS

* Develop Disaster Loss Databases & hazard
tracking systems

* Innovation, Inclusion, Indigenous and Local
Knowledge (ILK)

* National-level activities: capacity
development, technical support

* Reporting on Sendai Target G & compiling

(ti-Hazard EWS custom indicators




Pillar 1: Disaster risk knowledge and management

Led by UNDRR & WMO

Production Access Application

Relevant actors

Countries have the Ab]l]ty to access .
cap?blllty to 1prodgce standardize d, S:an use I‘.ISk
GUANLY, MIEEly i : information to
relevant risk information, 1nteroperable and . o
with vulnerable updated risk inform decision-
communities - : making for earl
participating in the mformatlor} FO Warnlng y
process. inform decisions. g

Robust locally-led

Governance/ collaboration/

Monitoring and evaluation

inclusion understanding
Countries can monito Strengthened Risk knowledge Innovation, drives
the availability and collaboration between capabilities built a step change in
effectiveness of early key Ministries, through local, risk knowledge
warning systems and academia, the private traditional, capabilities at all
use this to update sector and vulnerable indigenous, scales and
Il them. communities for risk generational and available for all.
information creation. scientific

knowledge.
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Pillar 1 — success criteria

= Data and risk assessments are systematically
collected

= Hazards and vulnerabilities are well-known by
communities

= Factor patterns and trends are identified

= Risk maps and data are widely available

= All countries have geo-referenced data platforms
and tools to issue impact-based forecasts

= All NMHSs or other relevant authorities benefit
from capacity building measures

= Sendai Target G Indicator G-5: All countries have
accessible, understandable, usable and relevant
disaster risk information and assessment available
to people at national and local levels.

W WMO OMM
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Content of the risk survey

| 1. Investigation and evaluation of 23
=8 disaster- inducing factors in 6 categories;
'| 2. Investigation and evaluation of 27
disaster-affected bodies in 6 categories;

3. Investigation and evaluation of historical
® disasters;

4. Investigation and evaluation of 16
comprehensive disaster mitigation
capabilities in 3 categories;

5. Investigation and evaluation of key
hidden dangers;

6. Major disaster risk assessment and
zoning;

| 7. Comprehensive national disaster risk and
'y | prevention zoning.
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Landslide Susceptibility Mapping Using Image Satellite and
GlS Technology

Precipitation Soil Moisture Freeze/Thaw Topography NASA Disasters

Ldnasliae raZard AS5ess

Tl amdelids Llasardl Accacemnsmt
‘ Landslide Hazard Assessment

A close-up view of the potential landslide activity during July, 2018 in Southeast Asia as evaluated by NASA's



Pillar 2 — Observations and forecasting — led by
WMO

Detection, observations, monitoring,
analysis and forecasting of hazards

Develop hazard monitoring and
early warning services

* Are the right parameters being monitored?
* |Is there a sound scientific basis for
making forecasts?
¢ Can accurate and timely warnings
be generated?




@"zli“

EW4AIl: Roll-Out Workplan
Pillar 2

* ldentify and address observation,
impact-based forecasting, climate and

hydro outlooks, and service delivery
BSERVE, MONITOR capacity gaps for priority hazards, such
AND FORECAST as heatwaves, floods, tropical cyclones,

and droughts
« With a full Earth system approach, Provide SOFF readiness and investment
« Leveraging global and regional support
resources to support national efforts Accelerate data and information sharing
« Optimizing and sustair_ling inte_rnational infrastructure and use to support EWS
exchange of data and information Deve(op Global Standards for Ear(g
- - Warning Services
Establish CAP Help Desk and scale up
work with partners on the Common
Alerting Protocol (CAP)
sy « Connect the WMO register of alerting
authorities to Big Tech redistribution

Y Y N B B A A W B A7 T T
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The Global State of Early Warnings

An assessment of observation, monitoring and forecasting of hazards, reveals significant
global gaps. In-situ observations fall far short of meeting the requirements of the Global Basic
Observation Network (Figure 6). In the forecasting area, many countries lack the capacity to
incorporate an impact-based approach to forecasting and still have challenges in accessing,
analyzing and translating prediction model outputs into actionable warning messages.

Surface Reporting Horizontal Resolution

“‘*’i"'? i
ot - 3

Stations reporting 30% of GBON requirements at least 60% of times in Jan 2022

Upper-Air Reporting Horizontal Reselution

Radiosondes Stations making 1-daily report at least 60% of times in Jan 2022

Figure 7: Global Basic Observing Network (GBON) compliance for surface (top)
and upper-air (bottom) observations.

Percentage of GBON target compliance

Early Warnings for All Executive Action Plan

Considering warning ion and the third pillar of MHEWS, alerting
authorities, including national meteorological and hydrological services frequently use a variety of
communication channels. Differences lie in the uptake of modern information and communication
technologies in addition to the traditional mass media such as radios and TV channels, still on top in
several regions. Challenges however remain in ensuring that public warnings from official sources are
easily recognized, that redistribution including through relays of information at the community levels is
inclusive enough to reach all people at risk, especially the most vulnerable. The implementation of the
Common Alerting Protocol, although recognized as suitable and ensuring consistency for all hazards and
all media is still a gap in many countries (Figure 7).

Wres Mro [iNodoe

e

Avallabily of
Waming Services:
7

Warnings in CAP
format

Avallabiity of
Warning Services:
247

0 Avallabilty of

Warning Services:
2477 Avallabilny of warning
Services: 247

Warnings in
CAP format

WHO Performance Monitoring System, August 2022

Figure 8: Warning Service Availability through the Common Alerting Protocol (CAP)
Source: WMO Performance Monitoring System, August 2022

Finally, having preparedness and response plans and capabilities, including at local government level is
vital for responding to warnings issued by the regional or national hydro-meteorological services. Less
than half of the countries which have MHWES in place report on the availability of such plans. Identified
gaps in this area relate to policy development, governance, collaboration and inclusion at large.

28
35
56 52
42
I 16
2015 2016 2017 2018 2019 2020 2021

Figure 9: Number of people pre-emptively evacuated following early warnings. The numbers on top of the
bars indicate the number of countries who evacuated people in that year. First shown in Target G Report.
Note: The overall reporting by countries was degraded in 2021 showing a lower number and does not
reflect the situation on the ground due to the lack of data.




Early Warning Observational Gaps Remain Globally

Significant gaps
remain in vital
underpinning o |
observations,
especially in the
Small Island
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WMO Thanks greatly for the Satellite Operators (CMA, JMA and KMA) for the
request-based satellite observation and data from the AOMSUC Members !
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Credit ESA-EUMETSAT



MTG-11 images and Lightning Products are essential for EW4ALL
for the covering regions and countries: radar proxy products

This animation was made using one day’s worth of data from MTG-I1, from 11:50 UTC 18
March to 11:50 UTC 19 March 2023. Images of the full Earth disc are produced by MTG-11
every 10 minutes. Credit ESA-EUMETSAT

WMO OMM
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Global Landslide Nowcast
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Global Landslide Nowcast
3 Hour Updates
g 'L '-1 3

Description

Global Landslide Nowcast, "Nowcast” is created by comparing GPM data from the last seven days to

the long-term precipitation record, Updated every 3 hours.
@ Imagery Layer by gwlayne

Created: Mar 28,2019 Updated: Sep 23,2022 View Count: 73,267

Background: The global Landslide Hazard Assessment for Situational Awareness (LHASA) model is developed to provide situational
awareness of landslide hazards for a wide range of users. Precipitation is a common trigger of landslides. The Integrated Multi-
satellitE Retrievals for GPM (IMERG) data shows recent precipitation, updated every thirty minutes. A LHASA landslide “nowcast” is
created by comparing GPM data from the last seven days to the long-term precipitation record provided by the Tropical Rainfall
Measuring Mission (TRMM) Multi-satellite Precipitation Analysis (TMPA). Because IMERG data is only available starting in 2014, the
record of historical rainfall was established by TMPA, comparing 2001-present. The TMPA rainfall probability distributions were then
compared to that of IMERG and the rainfall thresholds were adjusted so that the IMERG data more closely mapped to those of the
TMPA archive. The past 7 days of rainfall are considered, with each day is weighted according to their date before present, with the

last twentv-four hours havina the most impact.
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Pillar 2 — key action areas

1. Enhancing capacity to detect hazards.

2. Close the observing gaps to meet the data needs
for monitoring hazards.

3. Enhance the existing framework and capabilities
of global data processing, forecasting, and analysis
systems.

4. Sustainable data and information exchange
infrastructure to support EWS.

5. Optimize international efforts on observation,

monitoring, and forecasting in support of EWS and
upscale regional initiatives on sharing data and

forecasting products.

Y WMO OMM
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Pillar 3: Warning dissemination and communication
Led by ITU

Warning dissemination and
communication

Communicate risk information and
early warnings

* Do warnings reach all of those at risk?

¢ Are the risks and warnings understood?

* |s the warning information clear and
usable?




USD 550 MILLION™

DISSEMINATE AND
COMMUNICATE

» Registering and empowering national
official alerting authorities

« Leveraging geolocated cell-broadcast
among multiple channels

« Using inclusive and people focused
approaches to reach all people at risk

Howsto furtherxr develop the
satellite real time
broadcasting (GEO/L.EO)
I to support the Pillar 3,
especially in the areas
wherxre the land-
unications are
oxr challenges

EW4All: Roll-Out
>Workplan Pillaxr 3

Assessment of current EWS communication
channels
Promote a regulatory approach for mobile EWS
Develop technical guideline and high-level
regulatory policy to support adoption of mobile
EWS
Legal analysis of the policies, regulatory
frameworks and laws around mobile EWS
Technical support for implementing mobile EWS
on cell-broadcast and/or location-based SMS
Promote Common Alerting Protocol (CAP),
establish Alert Hub
Build capacity and set-up a locally-led feedback
systems
Support EWS co-design and co-production
workshops with NGOs,

Civil Society Organizations (CSOs), local

authorities & media




CMACast contribution to the AOMSUC Community
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Pillar 4 — Preparedness to respond — led by the
IFRC

Preparedness and response
capabilities

Build national and community
response capabilities

* Are response plans up to date and tested?

* Are local capacities and knowledge made
use of?

¢ Are people preapred and ready to react to
warnings?




USD 1 BILLION” EW42All: Roll-Out
Workplan FPillaxr 4

BE PREPARED AND

e Strengthen on-going activities around AA
. Bmldmg on.enhanced national policies and preparedness
and legislation
« Strengthening preparedness capacities

* Develop principles for people-centered,

of local government and actors locally-led approaches under EW4AII
- Leveraging existing partnerships at all * In-country: map on-going preparedness
ove s and anticipatory actions; coordination

mechanisms; institutional and
operational capacity needs; best
practices

* Enable local-level engagement and
consultation in EW4AIl activities

e Carry out hazard-specific simulation

PARTNERSHIPS exercises

* Global and regional collaboration
dialogues (e.g. Risk informed Early
Action Partnership (REAP), Anticipation
Hub, Anticipatory Action (AA) task Force,

WMO Coordination Mechanism (WCM)




MOST IMPACTFUL EVENTS

Satellite Image Assessment
of Floods in Pakistan for
Disaster Rescue

e During the 2022 monsoon season, the region
experienced a number of flood events.
e Especially, Pakistan experienced severe flooding that

was associated with significant loss of life and economic
damage. Pakistan received 60% of normal total
monsoon rainfall within just three weeks of the start of
the monsoon season in 2022.

e According to the National Disaster Management

Authority (NDMA), more than 33 million people, almost
14% of the population, were affected; over 1 730 people  Satellite image of flooding in Pakistan on 30 August
The image on the left shows a wide view of the affected

area. The image on the right zooms into the area between
Dera Murad Jamali and Larkana. The blue to black colours
<2y WMO OMM show where the land is submerged.

died and almost eight million people were displaced.

&



ENHANCING CLIMATE RESILIENCE AND ADAPTATION POLICIES

Improving services for food system resilience

Enhancing food system resilience is a

high priority in Asia, as was

" . . . L4
Examples of risk-management policy mix for food system resilience
|
One season ahead

Early warning & crisis [

management
Exposure reduction One year ahead

Production flevel: L

drainage, pumps, adjusting harvest, proquction level-

planting schedule informed crop variety and mix Vulnerability reduction Years ahead

o selection I

Distribution level: Production level- >

advance stocking Distribution level: investment in tools and equipment,
alternative sourcing of at-risk insurance policy Strategic planning & °

Govemment level: o stocks deployment

preparation and prepositioning Distribution level

emergency relief stock and Government level: investment in refurbishing Production level

deployable personnel targeted resilience building in at- distribution centers and networks land use & crop. strategy in the
risk states, districts, vulnerable changing climate
communities Government level:

inter-ministry cocrdination and Distribution level

R&R SOP in advance of disasters, long-term global sourcing strategy
anticipatory action, impact based-

forecasting Government level:

land use planning, international

- Eal’|y Warning collaboration for knowledge
Climate monitoring - Seasonal forecast f and cimate madeing, lobal
. -EN look financing to support DRR
Climate Watch utioo

- Global Annual to Decadal

emphasized in the Nationally
Determined Contributions (NDC) of
most of the parties to the Paris
Agreement in WMO Regional
Association Il.

Monitoring the past and current
climate and providing forecasts on
weather and climate timescales, as
well as seasonal prediction and future
climate projection, are fundamental

tools underpinning effective early

warning services for agriculture and

food security.




REAP

Partnership is the key for g

®)

Risk-informed
Early Action

Partnership

reat success of EW4ALL!

NASA Partnership Launches
Groundbreaking New Global Flood
Early Warning Technology

m 11 January, 2023 Author name: simon.loveday

By Jacob Reed with contributions by Christian Thomas, NASA Disasters

The 4 Targets

REAP was launched with the announcement of four targets, each of which contribute to making 1

billion people safer from disaster by 2025.

Developed by the convening partners of REAP, these ambitious targets are achievable only through

partnership and a shared commitment to joined-up, risk-informed early action.

i}

50 countries have
reviewed and integrated
their crisis/disaster risk
management and
climate adaptation
laws, policies and/or
plans to ensure that
they reduce climate
change impacts and
exposure on people and
the environment.

Risk-inft ed
@ e sl

REAP Partnership

Public

Ve
8 o i
&

1 billion more people are
covered by financingand
delivery mechanisms
connected to effective
early action plans
ensuring they can act
ahead of predicted
disasters and crises.

$500 million invested in
early warning system
infrastructure and

institutionsto target
early action in ‘last/first
mile’ communities,
buildingon existing
initiatives.

o SR
il

1 billion more people are
covered by new or
improved early warning
systems, including
heatwave early warning,
connected to longer-
term risk management
systems, and supported
by effective risk
communicationand
public stakeholder
dialogue to prompt
informed action.

Floods are among the most deadly and destructive disasters worldwide, and

climate change has only increased their severity. To make matters worse, many
smaller communities lack the tools they need to detect and respond to floods,

leaving them vulnerable to the full force of their impacts.

To help protect these communities, NASA's Earth Applied Sciences Disasters
program area has partnered with several leading scientific institutions to develop
a new flood detection tool called "Model of Models" (MoM). This tool combines
data from open-source hydrological models with Earth observing satellite data to
generate global flood risk severity updates several times a day. This is the first
time that comprehensive global flood early warnings have been available at the
sub-watershed level, giving communities the knowledge they need to take early

action to protect themselves.



Financial enablers

Outset

® 3.1 billion USD is to be
injected across the 4 pillars 4
in the next five years.

Step- 3: Scale up
financing

+Comimiliment 10
Effectiveness and Financing

« Facilitate access to funds by
‘uniries, systems, such as
the scaling-up framework
fiar early warning of GCF
Inked to SAP

Step-2: Increase the
effectiveness and
toherence of early
warning financing

s Engaging devaloprment

® Overall coherence and
alignment for Global Early y |

. . partners through the « Leverage an additional
Wa rni V\gS amd Ea V.{y ACtl on Aliance for Hydromet funds through Development
Development Assistance for Early

 Promaote ponled lunding
miechanism, such as CREWS
and SOFF

# Tracking financing by
development partners for
effectivaniss

\Warning
* Promote private sector

engagement in all early
Wwarning invesmets

Step-1: Set Targets
‘ and Align Finance
with Demand

¢ S ca HV\g u P OF ex l'Stl'V\g FI'V\a nces Current 5tate ':,L:r',';z: E;:if‘,{,','""““
climate finance and

needed

Investments needed




Financial enablers — opportunities

= CREWS " Regional Development Banks
=  SOFF * Green Climate Fund

= REAP * Adaptation Fund

= Alliance for Hydromet Development * Global Environment Facility

*  World Bank * Private and insurance sector
* (Climate Investment Fund *  Public — private partnership




ENHANCING CLIMATE RESILIENCE AND ADAPTATION POLICIES

Strengthening capacity for adaptation to extreme weather

and climate events in support of EW4AII

Severe Weather Forecasting Programme (SWFP)

Climate
Climate Watch system,
Regional Climate Outlook Forum (RCOF)

Water
Flash Flood Guidance System with
Global Coverage (FFGS)

Y WMO OMM
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V/ \Q Wealhfzr
SOFF (&) | e
\‘“\; &/}/ resilience

GCF ‘

FUME

USAID

Other support mechanism



Five Year Action Plan Overview
A Framework for implementation

2023 2024 2025 2026 2027
CROSS-CUTTING ENABLERS e
Partnerships  Locallyled g oo cial Private sector  research and
action innovation
¥ PILLAR 1: DISASTER RISK KNOWLEDGE AND MANAGEMENT

POLICY

FINANCIAL

Supporting g2
el

SUCCESS LOOKS LIKE:

. poLicY . TECHNICAL .Flmucu\l.

"All people on Earth must be protected by
early warning systems within five years."

- UN Secretary-General Antonio Guterres,
March 23, 2022

Sourses: Sendal Framewsrk Monitar Target G Indicators
{2015-2030), OIEWG Repart (2017), MHEWS Chackiist
[2018), CREWS Cora Programme Indicatars (2022)

Data and risk assessments are systematically @@ @
collected

‘communities

Factor patterns and trends are identified
Risk maps and data are widely available 'Y 1
All &
and tools to issue impact-based forecasts e9
AlL NMHSs or other relevant authorities benefit

from capacity building measures [T B
Sendai Target G Indicator G-5: All countries have
accessible, understandable, usable and relevant

disaster risk information and assessment available

to people at national and local levels, (1]

*‘"’J‘: W PILLAR2: OBSERVATIONS & FORECASTING

POLICY

FINANCIAL
TECHNICAL

e IS i m UuNe

Lead:

Sandai Target G Indicator G-2: All countrieshave @ @
multhhezard forecast and monltoring systems o g

The correct parameters are monitored
Thare is a sound sclentific basis for making forecasts .
y ®
All i national plans, o
legislation for their NMHSs ®

AlLNMHSs regularly review and reportonthe @ @ &
accuracy and timeliness of their services

No priority hazards occur without associated [ 1 3
forecasting and warning services

Sendai Target G Indicator G-4: All countries'local @ @
governments have a plan to act on sarly warnings.

Achi wplia

P PILLAR 3: WARNING DISSEMINATION & COMMUNICATION

FINANCIAL

TECHNICAL
Supporting e

entities: IFRC

Warnings reach everyone at risk
Risks and warnings are understood
‘Warning information is clear and useable
All countries have updated registries of
alerting authorities

Al countries issue warnings in Gommaon

Alerting Protocol (GAP) format oe0
‘Sendai Target C Indicater G-3: All people are .
covered by early warning information through

local governments or through national

dissemination mechanisms.

¥ PILLAR 4: PREPAREDNESS & RESPONSE CAPABILITIES

POLICY

FINANCIAL
TECHNICAL

=  suporting
Lesdt \EpC  entities:

@OCHA===

Respense plans are up-to-date and tested @ @
Local capacities and knowledge are utilized .
All people are prepared andready toreact to gy
warnings

+ All paople are coverad by foracasts and e
warnings for a given hazard

All paople who are living in areas covered by @ @@
forecasts and warnings have access to H
communications

All countries report on Sendal Target AandG @@
Sendai Target G Indicator G-6: All populations @y g
exposed to or at risk from disasters are protected

through pre-emptive evacuation following early

warnings.

Stepl:Setting  Step2 Defining  Step3: Step4:Mapping  Step 5: Integrating the

upa working acanceptual Defining existing data various existing data and
groupcompased  framewark, levels of sources, identifying  information sources for
of key eritical maturity (eg.  the dataneedsfor  the provision of
stakeholders components, sub-  deficient, targating and coordination information
and relevant componentsand  basic, tracking EWS to tha partnars,

axperts foreach  variables for sach and

a
EWS component  EWS alement advanced)  support beneficiaries

Continuous improvement
and evolution of the ®
Early Warnings for All
Maturity Index

% of WMO Members reporting to
have legislation on MHEWS

S America

C&N
America

Asia

l Decree [ Law [ Other legislative act I None [ No data
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Laws of the People's Republic of
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METEOROLOGY LAW

\ Meteorology Law of the People's Republic o

(adopted at the 12th Meeting of the Standing Committee of the Ninth National People's Con
People's Republic of China on October 31, 1999, is hereby promulgated and shall go into effect
January 1, 2000.)

Chapter I General Provisions

Article 1 This Law is enacted for the purpose of developing meteorological service, standard
meteorological activities, ensuring the accurate and timely issue of meteorological forecast, pre
meteorological disasters, properly exploiting and effectively protecting climatic resources, and
meteorological services for economic development, national defense, social development and p
well-being.

Article 2 This Law shall be observed by units and individuals that engage in meteorologigal «
forecasting, services, prevention of meteorological disasters, exploitation of climatic resourc®s
research in meteorological science and technology, which are carried out in the territory of the ]
Republic of China and the sea areas under the jurisdiction of the People's Republic of China.

Article 3 Meteorological service is a basic public welfare service for economic development,
defense, social development and people's well being. Public welfare meteorological services sh
first priority in meteorological work.

People's governments at or above the county level shall strengthen their leadership over and co
of meteorological activities, and incorporate meteorological service into the national economic
development plans and fiscal budgets of the central and local governments in order to ensure th
function in the service of the general public, in government decision making and in economic

development. Local meteorological projects initiated by local people's governments at or above
level to meet the needs of local social and economic development shall mainly be financed by t
governments themselves. On condition that unpaid public welfare meteorological services are §
meteorological offices and stations may provide paid meteorological services in accordance wil

Chapter V Prevention of M

cle 27 People's governments at or above the county level shall improve their monitoring an
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
d arrangements made by the people's governments, and shall make a success of prevention of
mete jcal disasters.

Article 28 Competent meteorological departments at all levels shall make arrangements for joint
monitoring and forecast of significant weather events among regions or departments, propose timely
measures for preventing meteorological disasters and make assessment of severe weather disasters, which
shall serve as the decision making basis for the people's governments at the corresponding levels to
arrange prevention of meteorological disasters. Meteorological offices and stations subordinate to the
competent meteorological departments at different levels shall improve their monitoring and forecast of
severe weather which may adversely affect the local community, and promptly report to the competent
meteorological departments concerned. The meteorological offices and stations subordinate to other
departments and the units related to the monitoring and forecast of severe weather shall, without delay,
provide the competent meteorological departmcnts with the observed meteorological information and the
monitored mformatlon on hydrolo oical ¢, etc. that are needed for the monitoring and
forecast of se

Article 29 Local people's governments at or above the county level shall, in light of the need for
preventing meteorological disasters, work out plans for the purpose and, on the basis of the meteorological
information provided by the competent meteorological departments, make arrangements for carrying out

such plans, in order to avert or mitigate meteorological disasters.

2 p over weather
modification and in light of ac e1d 1n an organized and planned
way. The competent meteorological department under the State Council shall more efficiently administer
and guide weather modification throughout the country. Local competent meteorological departments at all
levels shall make plans for weather modification operations and, under the leadership and coordination of
the people's governments at the corresponding levels, administer, guide and arrange for such operations.
Relevant departments shall, in compliance with their functions and duties and division of responsibilities,
cooperate with the competent meteorological departments in weather modification. Organizations
engaging in weather modification operations shall meet the qualifications prescribed by the competent
meteorological departments of provinces, autonomous regions or municipalities directly under the Central
Government, use the operational equipment which meets the specifications set by the competent
meteorological department under the State Council, and conform to the operational rules.



ENHANCING CLIMATE RESILIENCE AND ADAPTATION POLICIES

To support to mitigation action taken by
@ WMO 2rd Global the Parties to the UNFCCC and the Paris
Initiative: Global Agreement,

e Sustained and routine global monitoring
of greenhouse gas (GHG) concentrations
and fluxes,

* Top-down GHG gas monitoring, based on
observations (including from satellites)
of atmospheric GHG concentrations and
fluxes, and atmospheric modelling and
data assimilation

¥

The 19th session of World Meteorological
Congress in June 2023 endorsed the
concept note of WMO Global Greenhouse
Gas Watch.

Greenhouse Gas Watch
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How well do we understand the CO, fluxes ?

(Graphic by the Global Carbon Project)

©@®O

Global Carban Project

GLOBAL CARBON BUDGET
Top level global

ATMOSPHERIC CO, bud . I
GROWTH RATE TRl udget Is we

understood

21.7

Focusing our efforts
125 (23 only on the areas
with low
uncertainties (green)
A 4 will not work!

"

"

A saie ppe
-

" =" Fossil fuel: Some uncertainty Land use: Very Natural sinks: Fairly large
(~5%), especially for large uncertainty uncertainties (~25%); subject
developing countries (~45%) to climate feedbacks

EMISSIONS AND SINKS

n billion-tons CO;, per year (Pg CO; / yr), average 2010-2019



Two ways to monitor %reenl'\ouse gas
concentration changes:

Bottom up: Add up individual sources and sinks of | Top down: Use atmospheric observations and
carbon and calculate overall contributions; atmospheric modeling to see overall contributions:

e ag:i;,

Atmospheric CO; at Mauna Loa Observatory NWP model with CO2: NASA Goddard Space Flight Center

Scripps Institution of Oceanography
NOAA Global Monitoring Laboratory

420

400

380

360

CO, mole fraction (ppm)

Oy @ 1
UCSanDiego u
1960 1970 1980 1990 2000 2010 2020
Year

Can provide very accurate estimation of

anthropogenic emissions; » Direct link to “centralized accounting”;
 Bulk data national only, 1-2 years delayed; . Global coverage, spatially disaggregated:
* Does not work well in developing countries; « Estimates of net fluxes rather than of emissions;
» Does not work for natural sources/sinks; « Can be made available in near-real time:

% All activities under IPCC and the Paris Top-down technology mature, used by Parties

¥ Agreement are based on bottom up individually, but nnot yet in context of Paris



GAW + Satellites + models
—>Operational greenhouse gas data

NASA OCO-2
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.“ulropean Copricus 2025-

*Ground-hased Aircraft «Ship  -+GHG Comparison Sites

* Integrated, internationally coordinated global
greenhouse gas monitoring system

* Better understanding if sources and sinks
 Support Paris Agreement implementation

) WMO OMM
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S5 4 Real-time monitoring of CO2, CH4 and N20



WMO ana partners are deveioping
top-down greenhouse gas monitoring
framewor

Key development components (and challenges)

* Integrated global observing system (both surface- and space-based) — new design & development

* Near-real time international exchange of all observations (WMO data policy implementation challenge);
» 24/7 operational GHG modeling (multiple model systems), converting observations into flux estimates;

* Routine internationally coordinated intercomparison and verification of model output;

Primary output
« Time-continuous global fields of CO2, CH4 and N20 concentrations (Watch Concept, similar like WWW);
e Multi-party operational capability at 100 x100 km within five years;

* Operational capability at 1x1 km within 10 years, if adequately resourced;

Intended users of GGMI output
* Parties to the Paris Agreement;
. ¢ Participants in voluntary carbon markets;
Y WMO OMM 92
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Workshop organized by WMO, May 2022 - “The case for
a coordinated GHG Monitoring Infrastructure”

3 T

More than 20 experts in person; 80 online
participants, including representatives
from NASA, NOAA, NIST, JAXA, NIES, IMA,
CMA, ESA, European Commission,
UNFCCC,...

Surface- and space based observing
systems;

Ocean carbon;

Land surface observation and modeling;
Cryosphere;

Modeling, data assimilation;

Program and project managers and
coordinators;

WMO Members and their staff;



VI: Key elements for great success !

I: Stronger Global Collaborative Spirit
ll: Evolving Global Operational Systems
lll: Enhanced Political and Policy Support

94



We need greater efforts to promote Socio-economic values of
Meteorological services

e Of the 22 326 disasters, 11 072 have

WMO ATLAS OF MORTALITY . .
been attributed to weather, climate

AND ECONOMIC LOSSES
FROM WEATHER, CLIMATE and water hazards.

A;';Dowggfg EXTREMES e These disasters resulted in 2.06
70— T

( ) million deaths and USS 3.64
trillion in losses .

* The United Nations 2030 Agenda for
SDG and the Sendai Framework call
for countries to increase their
resilience through the strengthening
of risk reduction processes.
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The Global Risk Report 2022 (World Economic Forum)

FIGURE 1.3

“Identify the most severe risks on a global scale over the
next 10 years”

I Economis

1st Climate action failure
2nd Extreme weather 7th Human environmental damage

Bl

Environmental B Geopolitical gcietal M Technological

6th Infectious diseases

Biodiversity loss 8th Natural resource crises

e — e ——

Livelihood crises 10th Geoeconomic confrontation

Source: World Economic Forum Global Risks Perception Survey 2021-2022

4th
5th
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1) WMO OMM

~4.5 billion people affected 1998-2017
96% of disasters weather (water SG 6) related

e B rlood miulion

B Drought
45%

B Sstorm
2.0 billion

B Earthquake

B Extreme temperature

B Landslide

B wildfire, Volcanic activity, Mass movement (dry)

16%

726 million

97



Economic damage vs % of GDP

Income group analysis of economic damage (US$)

(1995-2015) Economic losses in absolute values
and as a percentage of GDP from
. 40 tullion weather-related disasters (1995-2015)

B Economic losses B Economic losses as % of GDF
iy (billion USE) %
509 billion
1200 —
1135 T8
- 5.0
1000 |
S’DO e P T 4
600 — ) o
505

B High-income 1,151 billion

: 5 High- Upper- Lower- Low-
M Upper-Middle-income income Middle- Middle- mncome
B lLower-Middle-income ncome income

B Low-income




UN called for peaceful use of the outer space and global
collaboration in weather prediction in 1961, soon after first MetSat
TIROS-1 launched on April 1, 1960, leading to WWW Programme

Excerpt from President J.F. Kennedy’s address to the UN
General Assembly, 25 September 1961..., he said:

* Reserve the outer space for peaceful use...

* we shall propose further co-operative efforts

between all nations in weather prediction...

 We shall propose, finally, a global system of satellites
linking the whole world in telegraph, telephone, radio

and television.

Y WMO OMM
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Enhance political-policy support to decision
makers

Enhanced politicdl [\ Op WAL fbmam&t success of
WMO Initiatives (EW4ALL GGG

WMO/NMHSs shall do more to support Global and National Policy-
Makings (UNFCCC, COPs and UNGA), then to promote WMO and
NMHSs political visibility & Policy influence.

UNGA: Res 1721 60 years of WWW UN EW4ALL

Executive Action Plan - =~
2023-2027

150 years WMO increased Political & Policy Capacity



Launch of EWA4all Action Plan at C("v,

5 years Plan (2023 — 2027)

Co-led by WMO and UNDRR I
Investment cost is estimated at US$ 3.1 billion, benefits are

huge

Governing Board will ensure implementation

Annual Multistakeholder Forum




African Climate Summit (Sept 4-9, 2023, Nairobi): WMO lunched EW4ALL African
Action Plan jointly with African Union Commission (AUC);

Kenya President Dr Ruto accepted WMO invitation to take the role as the African
Continetal Champion for UN EW4AII.




Thank You all for Supporting WMO New Initiatives

WMC RBA shall make greater contribution to WMO initiatives !

] 1873
2023
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wmo.int



