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Abstract

I n response to the increasing risks posed by ¢
weat her events, t-AazdedeEapmgnWaMbikWblglh&yitst ems
are incl#e#asieved, malhdi capabl e of addressing var
priority in climate governance. SYBW4EAAItIhe | aun
initiative by the Wor IX/M®ea nedo rtohl eo gunciatle dO rNgaat ni i ozn:

the international communi tyf ihhlals dlemalwoe ki Inyg
coverage by 2027. I n 2024, the WMO Executive C
the EW4AII Roadmap, outlining concrete milesto
climate monitoring,orfmateicamstdings & micmah®il g,y , an d
underscoring the central role of early warning
chain.

This research builds wupon previous outcomes a
warning systems. It provides a systematic anal
framewor k, roadmap, and operati omadse enoodred |s . T
applications angamrrdtiicaurd alr lcyaden shtewmditenss f ood se
support for vulnerable countrie®$$Sl BSacnldudi ng s
devel oping nations. Theipmrooj @ddetvewiolplmealt S0 andadntc
at major international forums such as WMO Spec
to early wprinvage pabtnership framewor ks, and

t hereby keepi ngglaobhraela sctl ionfiateev oglovwvienrgnance nor ms

Furthetranopeovi de technical references for t he
di saster risk reducti on c¢tahpiasc istaisesdsysveiittth ei rptod rem
for technical exchanges with international p

information sharing, and system integration.
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AFRICA SNAPSHOT = CLIMATE SERVICES

Figure 6: Climate services capacities for Figure 5: Overdll Climate Services 2024
2019 and 2024, based on the 21 NMHSs that
respended in 2018 and updated their data Less than basic
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Figure 7. Percentage of NMHSs Providing Climate Services
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Figure 8: Percentage of NMHSs Providing Climate Service Products to the Sector Identified as a Priority for Adaptation in the NDC
(Ordered Left to Right)
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Figure 10: Climate services capacities for
2019 and 2024, based on the 16 NMHSs that
responded in 2019 and updated their data
in2024
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Figure 12 Percentage of NMHSs Providing Climate Service Products to the Sector Kdentified as a Priority for Adaptation inthe NDC
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Figure 9: Overall Climate Services 2024
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SOUTH AMERICA SNAPSHOT - CLIMATE SERVICES

Figure 14: Climate services capacities for
2019 ond 2024, based on the 8 NMHSs

that responded in 2019 and updated their

data in 2024
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4 4
4
3
2 2 2 2 2
1
0

ERF A
.

Figure 18: Percentage of NMHSs Providing Climate Service Products to the Sector Identified as a Priority for Adaptation in the NDC

Data services

Clirnate monitoring

Zlimate analysis and diognostics
Climate predictions

Clirmate change projections

Taillored products
o%

20%  40%  B0%  BO% 100%

Agriculture and food security

Figure 13: Overall Climate Services 2024
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Figure 15: Percentage of NMHSs Providing Climate Services
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NORTH AMERICA , CENTRAL AMERICA AND THE CARIBBEAN SNAPSHOT - CLIMATE
SERVICES

Figure 18: Climate services capacities for Figure 17: Overall Climate Services 2024
2019 and 2024, based on the 7 NMHSs that
responded in 2019 and updated their data
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Figure 20: Percentage of NMHSs Providing Climate Service Products to the Sector ldentified as a Priority for Adaptation in the NDC
(Ordered Left to Right)
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SOUTH-WEST PACIFIC SNAPSHOT - CLIMATE SERVICES

Figure 22: Climate services capacities for Figure 21: Overall Climate Services 2024
2019 and 2024, based on the 6 NMHSs
that responded in 2019 and updated Less than basic
their datain 2024 Basic
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Figure 23: Percentage of NMHSs Providing Climate Services
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Figure 24: Percentage of NMHSs Providing Climate Service Products to the Sector Identified as a Priority for Adoptation in the NDC
(Ordered Left to Right)
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Figure 26: Climnate services capacities for Figure 25: Overall Climate Services 2024
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Figure 27: Percentage of NMHSs Providing Climate Services
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Figure 28: Percentage of NMHSs Providing Climate Service Products to the Sector ldentified as a Priority for Adaptation in the NDC
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» Countries have data and
tools to generate early
warning products

» Risk data is generated
in a format adopted to
early warning needs

DISASTER
RISK
KNOWLEDGE

» Institutions have
capacity to issue impact-
based forecastings and
warnings

@ UNDRR

UN Office for Disaster Risk Reduction

» Preparedness and
anticipation action plans
are operational and linked
to predictive and warning
services

PREPAREDNESS
& RESPONSE
CAPABILITIES

» Risk maps, advisories and other
warnings products are available
through ITC channels adopted to the
user needs

» Warnings services are co-produced with
organizations representing stakeholders
- different gender, youth, older persons, people with
disability, poor, marginalized and displaced people

+CIFRC

PEOPLE-CENTERED

Mharad.

MULTI-HAZARD
EARLY WARNING

» Countries access global and
regional forecasting products
from GPCs, RSMCs, and NMHSs

» Countries have national
hydrometeorological plans,
strategies and legislation

» Countries access innovative
forecasting and prediction
products such as satellite data
and applications

WORLD
METEOROLOGICAL
ORGANIZATION

SYSTEMS
(MHEWS)
» National ITC regulators
promote and use CAP for national
telecommunication companies

» Warnings are issued in Common

Altering Protocol (CAP) format
» NDMOs and NMHSs develop and
apply standard operational procedures
that are people-centered
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Table 1. Mortality rate and number of affected people compared with level of MHEWS comprehensiveness

Category of countries by Mortality per 100,000 N::r:l;grooot;aff: CET;’t%‘-r"OPle
comprehensiveness of MHEWS population, 2005-2023 2005_2623 pop .

Limited to moderate MHEWS 3.79 3,087

(SFM Indicator G-1 score between

0 and 0.5)

Substantial to comprehensive MHEWS 0.63 881

(SFM Indicator G-1 score between

0.51and 1)
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Figure 3.15 Number of people pre-emptively evacuated per year
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Figure 3.16 Number of people protected through pre-emptive evacuation, 2015-2022
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Figure 4.1 Screenshot of EW4AIl Dashboard - MHEWS Capability - Country/ Territory: Antigua and Barbuda
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Figure 4.2 Screenshot of EW4AIl Dashboard - MHEWS Capability - Country/ Territory: Ethiopia
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Figure 4.3 Screenshot of EW4AIll Dashboard - MHEWS Capability - Country/ Territory: Fiji
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Figure 4.4 Screenshot of EW4AIl Dashboard - MHEWS Capability - Country/ Territory: Lao PDR
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Figure 4.5 Screenshot of EW4AIl Dashboard - MHEWS Capability - Country/ Territory: Mozambique
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Figure: An overview of climate-sensitive health risks, their exposure pathways and vulnerability factors. Climate change impacts
health both directly and indirectly, and is strongly mediated by environmental, social and public health determinants.
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Figure 2. Annual global mean temperature anomalies relative to a pre-industrial (1850-1900) baseline shown from 1850 to 2024

Source: Data are from the six datasets indicated in the legend. For details see Datasets and methods.
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U.S. Selected Significant Climate Anomalies and Events
Annual 2024

The contiguous U.S, (CONUS) drought coverage was significant in 2024 with a minimum 4 \

extent of 12% occurring on Jun 11-the smallest CONUS footprint since early 2020—-anda 7, }

maximum coverage of 54% on Oct 29. On Nov 5, drought and abnormal dryness (D0-D4 3 :
4

Anchorage, AK had its third-snowlest drought) covered nearly 88% of the CONUS—the largest such footprint in USDM history,
water year (Oct 2023-Sep 2024) on~ it Drought impacted parts of the Southwest and Deep South for much of the year; portions
";“"‘d» feceiving a total of 153.6 in. tg of the Plains, Great Lakes, central Appalachians and Northeast experienced intense but
of snow.

more punctuated drought conditions at various times throughout the year.

Persistent warmth throughout the winter season
resulted in meages ice coverage across the Greal
“Lakes, reaching a historical low of 2.7% on Feb 11
8 the lawest ice coverage on record duting mid-Feb

The Park Fire was the fourth-largest wildfue

in CA history, having burned nearly 430,000 On Apr 25-28. u severe wedlher oulbreak roughl
acres and destroyed over 600 struclures, \0 over 100 tomadoes {including one £7-4) to parts of
the Midwesl and Great Plalns, cousing heavy damage
and loss of ife
A strong low-pressure system brought
heavy rain and thundessiorms to Kauai The Atlantic basin saw 18 named
on Ape 11-12, with over 10 in. of rainfall in troplcal storms and fve landfailing
Iess than 12 howrs, prompting evacuations hurricanes during 2024—an above-
and road closures. G\ everage season Hurricane Helene
The Smokehouse Creek wildre. located primardy was the sevenih-rostiiest Atantic
in the TX Panhandie, humed more than one million hurricane on record,

atres during Feb-Mar, becoming the largest wildfire
on recoret in TX,

0 2024 ranked as the warmest year on record; the average U.S. temperatute was 55.5°F, 3.5°F
above average. The 2024 U.S. precipitation average was 31.58 in., 1.66 in. above average,
o ranking in the wettest third of the record.

Tropical Storm Emesto brought significant flooding
and demaging winds to Puerto Rico, causing around
half of the istand to lose pawer during Aug 13-14
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Australia's climate has warmed
since national records began in
1910. The oceans surrounding
Australia have also warmed.
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Anomalies (departures from the mean for the 19611990 standard averaging period) in
annual mean sea surface temperature, and temperature over land, in the Australian region
Sea surface temperature values (data source: ERSST v5, www.esrl.noaa.gov/psd/) are provided
for a region around Australia (4-46 °S and 94-174 °E)

Rainfall
decile ranges
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Lowest on record

Rainfall during April to October has

been very low over parts of southern
Australia in recent decades.

April to October rainfall deciles for the 30 years from 1994 to 2023. A decile map shows
where rainfall is above average, average, or below average for this period compared to
all years from 1900 (when reliable national rainfall records began) to 1993. Areas across
northern and central Australia that receive less than 40% of their annual rainfall from
April to October are faded.
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annual freq dangerous
fire weather days across Australia

There has been an increase in the number of days with dangerous weather conditions for
bushfires. The map shows the change in the number of days per year (July to June) that the
FFDI exceeds its 90th percentile of conditions observed from 1950-2024, between 2 periods:
July 1950 to June 1987 and July 1987 to June 2024. The FFDI is an indicator of dangerous fire
weather conditions for a given location.
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Global mean sea level (cm)

10
= Sea level reconstruction (CSIRO)

— Sea level reconstruction (Palmer 2021)

5 Satellite altimetry sea level ]

@) Global sea level has
risen by over 22 em
since 1900.

Global sea level rise is

arate of 4 cm per decade
in recent decades.

ouls) @

1900 1920 1940 1960 1980 2000 2020

Global mean sea level change (in cm) from 1900 to 2019 reconstructed with tide gauges from

CSIRO (blue line), Palmer et al. (2021; red line) and global mean sea level based on satellite
altimetry between 1993 and 2023 (yellow line). Shading indicates the confidence range of
the estimates.
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Table 1
Key risks related to waterborne disease from climate change
Consequence that would be Increase in the occurrence and intensity of waterborne diseases such as Vibrios (particularly V.
considered severe, and to cholerae), diarrheal diseases, other waterborne gastrointestinal illnesses
whom
Hazard conditions that would  Substantial changes in temperature and precipitation patterns, increased frequency and intensity of
contribute to this risk being extreme weather events (e.g., droughts, storms, floods), ocean warming and acidification
severe
Exposure conditions that Large increases in exposure, particularly in areas with poor sanitation, flood-prone areas, and
would contribute to this risk favourable ecological environments for waterborne disease pathogens
being severe
Vulnerability conditions that Poor hygiene conditions, lack of clean drinking water and safe food, flood and drought prone areas,
would contribute to this risk vulnerabilities of water and sanitation systems
being severe
Adaptation options with high  Improved water, sanitation and hygiene conditions and better surveillance system. Improved
potential for reducing risk personal drinking and eating habits, behaviour change
6-1 08 M WA KR o~ M |
N w https://iris.who.int/bitst-r
eng. pdf 2sequence=1
3
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Fig.1
Draft DPSEEA framework for understanding the broader context and causal links between dimate change,
WASH, and health impact

« Climate change + Emisslons « Water availability « Ingestion « Water Insecurity
« Population growth + Infrastructure « Ground waterquality - Water contact « Diseases and death
« Salt Intrusion « Vector breeding « Vector contact « Toxicity
- Harmful algalblooms - Multipleuseofwater - Malnutrition
- Mental health Issues

Vulnerability — Resilience

I Physical/sodal/economical/environmental

Actions

Prevention Environmental risk Environmental Protection Health interventions
+ Multi-hazard management Improvements + Hygiene promotion « Diagnosis and treatment
management « Safety plans « Monitoring « Source selection « Health services

« Governance « [WRM « Forecasting « Water treatment « Surveillance

= Climate change » Improved O&M « Additional facilities
mitigation « Vector control

Note: Some actions, such as WSPs and SSPs, may contribute to multiple categeries, l.e. environmental risk management and protection.
Source: Deltares.
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Table 2 continued

Actions

Environmental risk

management

+ [WRM

= Nature-based
solutions

= Safety plans

» (limate change
adaptation

Environmental

improvements

= Monitoring

- Forecasting and early
warning

= Improved 0&M

Protection

= Hygiene promotion
« Water treatment

= Source selection

« Vector control

Health interventions

= Surveillance

« Treatment

= Health services

« (limate-resilient
and low carbon
sustainable health
systems and facilities

Guiding/advising partners

+ Global Water Partnership (GWP)
« International Network for Multi-
Hazard Early Warning Systems

(IN-MHEWS)

« International Water Association
(IWA)

« UNFCCC

= UNICEF

= WHO

= World Wildlife Fund (WWF)

- [WA

« Water Framework Directive WFD

- WHO

- WMO

» United Nations Environment
Programme UNEP

+ United Nations Educational,
Scientific and Cultural
Organization (UNESCO): Guideline
for groundwater monitoring

« United States of America
(Centers for Disease Control and
Prevention (US CDC): Guidelines

+ River basin management (REM)

= UNICEF

= WHO

= WHO

Implementers

National

= Ministry of Health

« Ministry of Environment / Nature
= Ministry of Marine Affairs

= Ministry of Public Works

= Water Authority

= Met and Hydrological Services
Transhoundary

= River basin authority

National

= Environmental Protection Agency
« Ministry of Environment / Nature
= Water Authority

National

+ Ministry of Environment/Nature

= Ministry of Health

Local

= Community

+ Local authorities

= Schools /education institute

Private sector

= Water treatment company

Regional

= African Media and Malaria Research
Network (AMMREN)

= Pan African Mosquito Confrol
Association (PAMCA)

National

Health institute
Ministry of Health
Statistical Agency
Private sector

Health care facilities
Pharmaceutical industry

lllustrative examples

IWA's Climate Smart
Utilities initiative is
supporting utilities to strive
towards achieving carbon
neutrality while adapting to
climate change.

ATACH

The GWP-UNICEF dimate-
resilient WASH framework
offers guidance on climate risk
assessments and appraising
options to address prioritized
risks. It also proposes a
comprehensive list of indicators
at the national and sub-
national level that can be
used to monitor adaptation
measures.

Advocacy and promotion

of integration of
environmental health
aspects in National Ministries
of Health ‘vertical’ programmes
for malaria and other diseases.
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Table 2

lllustrative actors or partners to guide or implement actions on WASH-cdimate change-health

Programme (UNDP)
= UNFCCC

Disaster Reduction (

» WHO
- WMO

612 " H Hdyp

Actions Guiding/advising partners Implementers
Prevention « Global Initiative on Disaster Risk ~ National
« Multi-hazard Management (GIDRM) = Ministry of Planning

management « (Green Climate Fund (GCF) « National Board for Disaster
= Policies = (lobal Center on Adaptation Management
= (limate change (GCA) = National Meteorology, Climatology,

mitigation = International Financing and Geophysical Agency

= Institutions/public development
banks

« United Nations Development

= UN International Strateqy for

UNISDR)

H P WASH M -

llustrative examples

Global Water Security &
Sanitation Partnership
(GWSP) of the World Bank
— supporting the reduction of
GHG emissions from the water
sector, promoting renewables
in sanitation, irrigation, water
resources management, and
water supply investments.
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Figure 1. Process for building climate resilient health.
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Fig. 5. Conceptual model summarizing the pathways* between climate change
and NCDs
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Resolution 17 (EC-76)

WMO activities on extreme heat and health

THE EXECUTIVE COUNCIL,

Recalling Resolution 33 (Cg-18) — Advancing integrated health services, througch which the
World Meteorological Congress endorsed the WHO-WMO Mastzr Plan (2019-2023), which fast
tracks activities for extreme heat and health and establishes targets for collaborative work to

address extreme weather-related risks,

Approves WMO'’s co-sponsorship of the Global Heat Health Information Network (GHHIN) as an
implementing mechanism for capacity building and co-delivering integrated climate and health
science and services, alongside the World Health Organization (WHO) and the National Oceanic
and Atmospheric Administration (NOAA) for the 2022—2027 period, noting the available
extrabudgetary resources during 2022—2027 ;
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WHERE WE WORK

Supporting the work of more than 140 countries and territories

.. Europe and
Central Asia

: Arab States

.. Latin America (s] Asia and
" and the Caribbean Africa the Pacific
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Figure 1. Programmes of action in support of SIDS
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Table 2: Weather Program indicators of forecast accuracy and client satisfaction, by fiscal year

FY 2015 to FY 2016 to FY 2017 to FY 2018 to FY 2019 to
Indicator 2016 2017 2018 2019 2020

Accuracy of 3-day forecasts within 3 degrees

Accuracy of 5-day forecasts within 3 degrees 75% 77% 75% 77% 77%
Index of timeliness and accuracy of severe weather 8.3 8.4 8.4 8.6 8.8
forecasts
NAV Canada client satisfaction 74 8.1 8.1 8.3 8.0
DND client satisfaction 8.5 8.8 85 8.9 8.8
CCG client satisfaction 9.1 8.8 7.6 8.8 9.2
Average satisfaction of targeted clients 8.3 8.6 8.1 8.7 8.7
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