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Key initiatives of WMO

1. Early warnings for all: only half of 193 Members have proper early warning services in
place. Therefore the impacts of weather extremes are more damaging (human lifes &
economy) than in advanced countries. Need to invest 1.5 BS 2022-27 in basic observing
systems, EWS capacity building & water resource monitoring/services.

2. New way of monitoring of CO2, CH4 & N20 cycles in the real atmosphere. The current
way of following of emissions and sinks may be erroneous. There is and opportunity to
create a system, where ground-based & satellite data and modelling tools are used for
following of the greenhouse gases behavior in real atmosphere.

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

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

Today | announce the United Nations ! !

will spearhead new action to ensure every person on
Earth is protected by early warning systems within five
years. | have asked the World Meteorological
Organization to lead this effort and to present an
action plan at the next UN climate conference, later
this year in Egypt.

UN Secretary-General Antonio Guterres on
World Meteorological Day 23 March 2022
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Multi-Hazard Early Warning Systems (MHEWS)

A MHEWS is an integrated system which allows
people to know that hazardous weather is on its

; L. OBSERVATIONS,
way, and informs how governments, communities RSy oounG
and individuals can act to minimize impacts. - N
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MHEWS should be people-centered to empower @ oweos
those threatened by hazards to act in sufficient
time and in an appropriate manner, and they build T e
on partnerships within and across relevant sectors. [ g PEOPIECENTERD
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2. Observations, monitoring, analysis, forecasting | MHEWS)
3. Warning dissemination and communication
4. Preparedness and response capabilities o
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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
6%

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.

14%

B Yes No No data

Figure 4: Percentage of countries reporting to have Standard Alerting
Procedures (SAPs)
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Percentage of Members reporting to have legislation on MHEWS




The state of MHEWS globally
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|
Sendal Framework Target G reporied countries ]
- Repaorted having MHEWS e

Did ot report having MHEWS/do not have MHEWS

Soirce Skl ae of March 2003

UNITED NATIONS Geospatial

The boundaries and names shown and the designations wsed on this map do not imply official endorsement ar
acceptance by the United Mations

Dosted line represents approwimately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan
Tie final status of Jammu and K.ashmir has not yet been agreed wpon by the parties. Final boundary between the
Repubkc of Sudan and the Republic of South Swedan has not yet been determined.

A dispute exiats between the Governmenta of Argentina and the United Kingdom of Great Britain and Morthern
weland conceming sovereignty over the Falkdand Islands (Mabvings).
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The state ground-based and sounding stations

Surface reporting density
Surface Reporting Horizontal Resalution

§
Paraantage of GHON 1arge! complance

Stations reporting 30% of GBON requerements at least 50% of ttmes in Jdan 2022

Upper-Alr reporting density

Upper-Air Reporting Homzontal Resolution

Paceniage of GROM fargel comglance

Radiosondes Stations making 1-dady report &t least 60% of times in Jan 2022




Networks and mobile coverage
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Water & Climate Leaders — Call for Action

To be presented at COP27

Water Day on 14 November
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* An integrated water and climate approach—Recognizing the @ Emomet @ ines Acer
role of water for informed decision-making in climate change bepic o1 g

mitigation and adaptation action. e ‘3 Mr. Mohamed
Seung-soo » Abdel Aty
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* International support to improve water data and information
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a Global Water Information System that provides status,
assessment, and outlook for smart climate and water-related
decisions.

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

GLACIER PRESERVATION

CRYOSPHERE
INFORMATIQN SYSTEM

- . . oS TR,
* Recognizing the need to protect glaciers—Understanding the jffy @%i‘g
role of glaciers as one of the most critical sources of freshwater A . YRR . o

and uniting forces in preserving these resources through an y N/
. . . erTER AND CLIMATE CC?ALiTIUN LEADERS %%;. 3 g'}r ?,‘i:;«% ‘é/j;@?
International Year of Glacier Preservation 2025. A, "TEORATER M A o Nl N

FINANCING ™ML LOCAL
PRINCIPLES = i ENGAGEMENT

https://www.water-climate-coalition.org/leaders/
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https://www.water-climate-coalition.org/leaders/
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EARLY WARNINGS FOR ALL

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

Executive Action Plan

WORLD
METEORCLOGICAL
ORGANIZATION

WEATHER CLIMATE WATER
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Main greenhouse gases (CO, CH, N,0)
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GtCO,-eq yr’

GHG emissions (%)

Greenhouse gas emissions 1990-2019

a. Total net anthropogenic GHG emissions 1990-2019

7 3s61 426Gt 53Gt 59Gt 59+ 6.6 Gt B Fluorinated
&6 +0.7% yr' +2.1% yr' +1.3% yr' i;t gases (F-gases)
Nitrous
50 oxide (N,0)
40 i B Methane (CHy)
= P Co,from land
use, land use
change, forestry
20 (CO,LULUCF)
10 B CO;from fossil
fuel and industry
0 (CO,FFI)
1990 2000 2010 2019 2019
b. Anthropogenic GHG emissions and uncertainties by gas — relative to 1990
CO,FFI CO,LULUCF CH, N;O F-gases
250 500 .
2019 1990-2019 Emissions
200 400 emissions increase in 2019,
(GtCOz-eq) (GtCOz-eq) relative
150 300 to 1990 (%)
M | CO:FFl 3843 15 167
100 200 CO; LULUCF 6.6+4.6 1.6 133
CHa 11£3.2 24 129
50 100 N.O 27416 065 133
0 0 F-gases 1.4+£041 097 354
1990 2019 1990 2019 1990 2019 1990 2019 1990 2019  Total 39:66 21 154

The solid line indicates central estimate of emissions trends. The shaded area indicates the uncertainty range.
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How well do we understand the CO, budget ?

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

GLOBAL CARBON BUDGET ©®O

ATMOSPHERIC €O,
GROWTH RATE
184
(£0.07)

Top level global
budget is well
i understood

TOTAL EMISSIONS

TOTAL SINKS

'l

= Focusing our efforts
only on the areas

| I with low

! y I " ' uncertainties (green)

e B ORIL. will not work!

'l& wama
--':n.u. e T e B g
m :'.' W ane . .'"":‘.“-‘ MO0 &

L] S,

Fossil fuels and indus v Land Use Change ) Land sink Ocean sink

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

(~45%)
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GAW-+Satellites+models => Operational greenhouse gas data

MNASA OCO-2

= ;
15,. |
TR

"f‘ o V-5 120 - RTV((P) - Ve
ar o

T % —:fra—TJri;f'ﬂ

at g C, P
ay——ri-\j"q—rj&?

a an

ap o rap,

:“ ——V-I }ucfr}'

at 5o

NASA OCO, JAXA |

P DI o o
e o = o
LA 4
£ ” -, 7y W L
aeit i L s
AR I
ri A
Lamas -
S .
L Pk
AL 4
-
N o8
\ . 3
~ . 7 P ;
~ il 2 r e 5
. T P

\“-\..

= Ground-based Aircraft «Ship +GHG Companson Sites E u ro pea n CO pe r.n icu S 202 5_

* Integrated, internationally coordinated
global greenhouse gas monitoring system

I e Better understanding if sources and sinks

* Support Paris Agreement implementation

Real-time monitoring of CO2, CH4 and N20
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Can we improve our understanding of GHG cycles?
CH: example
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CH4 column (ppbv) January 2003 CH4 CAMS reanalysis
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Rainfall & soil moisture versus future warming

c) Annual mean precipitation change (%) Precipitation increases over high latitudes, tropical oceans and parts of the
relative to 1850-1900 at three global warming levels monsoon regions but decreases over parts of the subtropics.

Change at 1.5°C global warming Change at 2°C global warming Change at 4°C global warming

- | OO e

-40 -30  -20 -10 0 10 20 30 40

d) Annual mean soil moisture change (sd) Acrqss_twqrmiggtlerels ;hanges in ggfifl moisturg Iar%elyhfo_llc;]w change;s in
. . . . ape . precipitation but also show some differences due to the influence o

(standard deviation of mterannua.l variability) relative to evapotrarspiration.

1850-1200 at three global warming levels

Change at 1.5°C global warming Change at 2°C global Warming Change at 4°C global warmlng

(»,

Change (standard deviation of
interannual variability)

-1.0 -0.5




Milestones to COP27 and beyond

Preparatory process Implementation

5-6/9 September 21-22 Sept October 2022 March 2023 May 2023 September 2023 November 2023

Cairo Round Table UNGA High-Level WMO Services November 2022 UN Water Sendai Midterm UN SDG Summit COP28
Political Event & Infrastructure COP27 Conference RevieWw N Future Summit (TBD)

Maputo Ministerial Commissions

, Heads of State
Meeting on Early

Early Warnings
Warnings in Southern for All Technical La':‘IHCh of
Africa Conference Action Plan

§\ /Z// COP27

SHARM EL-SHEIKH

{’7/ \\\§e EGYPT2022




Global temperature & ENSO

Global mean temperature
.. Compared to 1850-1900 average
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Ocean heat content at record high levels
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Global sea level rising at an increasing rate

GLOBAL MEAN SEA LEVEL

100 Satellite Altimetry

oo b Average trend: 3.4 +/- 0.3 mm/yr
80 |
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50 =
2.1 mmlyr
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0
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Regional deviations from post-1993 trend

Sea level rise from ice sheet loss:

Greenland: 0.8 mm/yr
Antarctica: 0.4 mm/yr
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Cryosphere Water Resources

Regional cumulative mass change of reference glaciers
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Swiss glacier retreat
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Greenland glacier melt 1987-2022

Greenland total mass balance and its components 1987-2022

700 80 Greenland Surface Melt Extent 2022

o0 --- 1981 - 2010 Median Interdecile Range

>0 70 —— 2022 Melt Percentage Interquartile Range
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Arctic and Antarctic sea ice coverage

Arctic sea-ice extent (million kmz) Antarctic sea-ice extent (million kmz)
B Difference from 1981-2010 average Difference from 1981-2010 average
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What happens in the Arctic doesn’t stay there

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

I
Heavy flooding rains .
in mid- Atlantic U.S.

-~
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Rainfall anomalies 2022

Quantiles, Reference 1951-2000, Jan-Sep 2022
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High Impact Water Events 2021

Turkey floods: Iran, Iraq, Syria: 17
- B e S caused more than Millions of people _
méé;:i\ﬂh:;‘%h g % 80 casualities ) affected by drought y- __:;;5 = P
- z %h..«r& m?,’“»r;“aaw Hurricane Ida and y 5?';*:1?{ Md_—jh_, |
T T m.}'?’}*g& sequential flooding -»&Mz{? Afghanistan b 'ﬂi“:]
;;:7 = o:-:\l responsible for up to floods: 84 . ~
4 "3, USD 72 billion damage casualities, 2600 e P
= —~.., houses destroyed = China floods:

o\ 14.5 Millions of
= 5 people affected,
i J~" >300 casualities

West Europe ﬂoods .
200 casualities, EUR ]”
46 billion, EUR 33~
billion in Germany - Typhoon Rai in
alone Philippines caused
>400 casualities and

600k people discplaced

RN .

okt e S
India: several b fi&(— ,1532 .
floods in 2021 led .} =W e T

to 762 casualities e ’+ Tropical Cyclon Seroja
. “% in Indonesia resulted in
e 11k people displaced,

P

Central USA:
Persistent drought
since 2020

,,_/ S 181 deaths, 271
) o ' injuries, 45 missing
Amazon River Bas_n_w. flood p Drought at Horn of § persons
and drought conditions ‘ Af9“9 C a ; Oh r'? \ ‘
: : ‘ rica. Food shortage . /
registered in 2021 /4 affected ~18 Millions L~ \’,ﬁl\ J/! S
s g
;{ o Tropical cyclone Eloise of people o /«5
¥: 5} ) ) caused flooding in . I/!
;o Rio La Plata Basin: Mozambique, Madagascar - )
_ Persistent drought and South Africa. >450 -
@ Drought ' Flood since 2019 000 people discplaced, 12 Sources: EM-DAT, 2022; Bloomberg; ReliefWeb; HMS of India; Munich Re
casualities

Information on the events was collected from EM-DAT
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Streamflow 2021

World river discharge
conditions in 2021 Fs

" Below and

much below Normal

Above and
much above

*Results are based on river discharge simulations from ensemble of seven global hydrological models.

nodata muchbelow below normal above  much above

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




Cryosphere Water Resources

Contribution of the cryosphere to water availability (in selected river basins of Asia, America and Europe)

Rhine .

a S SYIaarya | e Balkash 1arim
s e a - a Tibetan Plateau

Amudary - i = q _

Yellow

Colorado ”

Magdalena '

. Mekon
p Ganges Saliveen g
P Brahmaputra y
Annual water contribution from snow & glacier mass loss ——— Administrative country borders + Capitals
B Annual water contribution from rainfall AVA. Mountain basins

Data in “Towards mountains without permanent snow and ice” by Huss et al., 2017 (Table 2 - period: from 1998 to 2012).
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Total Water Storage Trends 2002-2021

Total water storage anomaly

|

-13 2.9 cm/y
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Climate change is a challenge for energy

33% of thermal power plants } :
26% of hydropower dams .
15% of nuclear power plants

located in high water stress areas

Low (< 10%) © Low-medium (10-20%) m Medium-high (20-40%) m High (40-80%) m Extremely high (> 80%)
® Thermal power plants A Nuclear power plants W Refineries + Copper mines

(IEA, IAEA)

WMO OMM



Energy transition for climate mitigation

@

Supply from low emissions sources needs to double by 2030

Unabated combusted fossil fuels Low emissions
500 ................................................................................................................... Dther

renewables
~ mSolar
Wind
Traditional
use of biomass
m Modern
bioenergy
 mHydro
Nuclear
Natural gas
m Oil
m Coal

2010 2020 2030 2010 2020 2030 (IEA)

400

300

Renewables

200

100
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Meteorological station reporting to WMO in Ukraine
20% reduction since Pre-Conflict

Date Mrreceived Nrof stations
4/5/2022 628 87 UKR stations: percentage of observations, w.r.t. daily avg. before 23-Feb-22
SRR o34 8 | @--75%@0% #150% @51-75%
4/3/2022 628 26
4/2/2022 622 a5 — o Lipetsk
4/1/2022 622 as S D
' l:- . - POLAND o Viororiezh Sarat
3/31/2022 618 a5 L AL °
3/30/2022 611 54 o OO @ L e o © ~
3/29/2022 604 85 . ®9 o0 _© Gi’j o} Oo
128/ 606 84 | Ra .0 ®.g9g © © @ @ JEL
3/28/2022 806 a4 o o Q Q ®
3/27/2022 618 4 @ 09 ¢ o U g O DOO )
3/26/2022 516 85 SLOVAKIA @ e © e® @ OO 86 @2 Volgograd
3/25/2022 616 26 Biislva © 0= o® C}@QCD ® Q.2
3/24/2022 627 86 Sudapest @ o @F ° o @ )
3/23/2022 528 87 c - Myk@yiv_ @ O
! & HUMNGA o Dcf:ﬁ-;o [ ] 00 @ @
3/22/2022 823 36 ' ® @ ol
3/21/2022 624 26 ROMANIA @ . i
3/20/2022 614 a7 Belgrade @ © ® @ Krasnodar,
3/18/2022 625 a7 Bucharest s
3/17/2022 610 86 SERBIA
3/16/2022 614 a7 = ‘"9'_"'“” Black Sea & 2022 TomTom, & 2022 Microsoft Corporatiari “Terms
UKR: stations with »=1 observations (pressure) UKR: total daily received observations (pressure)
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