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Targeting Early Warning Systems for 100% of
Earth’s Population in Five Years
Early warning systems will be alerting everyone on Earth about
extreme weather, which is increasing in frequency and intensity due
to climate change, within the next five years according to an ambitious
new United Nations target announced to mark World Meteorological
Day on 23 March. United Nations Secretary-General António Guterres
has tasked the WMO to lead the early weather system effort and to
present an action plan to achieve this goal at the next Conference
of Parties (COP27) to the United Nation Framework Convention on
Climate Change (UNFCCC) in Egypt in November.
“Human-caused climate disruption is now damaging every region. The
most recent report of the Intergovernmental Panel on Climate Change
details the suffering already happening. Each increment of global heating
will further increase the frequency and intensity of extreme weather
events,” said Mr Guterres. “We must invest equally in adaptation and
resilience. That includes the information that allows us to anticipate
storms, heatwaves, floods and droughts,” said the UN chief.
One-third of the world’s people, mainly in least developed countries
(LDCs) and small island developing states (SIDS), are not covered by
early warning systems. The situation is worse in Africa where 60% of
people lack coverage. “This is unacceptable, particularly as climate
impacts are sure to get even worse,” said Mr Guterres.
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“We must boost the power of prediction for everyone and build their
capacity to act. On this World Meteorological Day, let us recognize
the value of early warnings and early action as critical tools to
reduce disaster risk and support climate adaptation,” said the UN
Secretary-General
Climate change is already very visible through more extreme weather
in all parts of the world. We are seeing more intense heatwaves and
drought and forest fires. There is more water vapor in the atmosphere,
which leads to extreme rainfall and deadly flooding. The warming of
the ocean fuels more powerful tropical storms and rising sea levels
increase the impacts.
Over the past 50 years (1970-2019), a weather, climate or water-related
disaster has occurred on average every day – taking the lives 115
people and causing US$ 202 million in losses daily, according to a
2021 WMO report on disaster statistics.
The number of recorded disasters increased by a factor of five over
that 50-year period, driven by human-induced climate change, more
extreme weather events and improved reporting. Thanks to better
warnings, the number of lives lost decreased almost three-fold over
the same period because of better weather forecasts and proactive
and coordinated disaster management.
WMO Secretary-General Prof. Petteri Taalas accepted the task assigned
to WMO by the UN Secretary-General. He acknowledged that “The
growing number of disasters due to climate change is endangering
implementation of many Sustainable Development Goals. It is growing
more important to invest in climate adaptation. One of the highest
returns of investments is reached by improving weather, water and
climate early warning services and related observing infrastructures.
There is a need to invest US$ 1.5 billion during the coming five years
to improve the quality of the services and related infrastructures
especially in the LDC and SIDS countries.”

“Early warnings and action save lives. To that end, today I announce
the United Nations will spearhead new action to ensure every person
on Earth is protected by early warning systems within five years. I
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,” Mr Guterres said in a video message to the World
Meteorological Day ceremony. Appropriately, the theme of the World
Meteorological Day was Early Warning and Early Action.
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The 2019 Global Commission on Adaptation flagship report “Adapt
Now” found that Early Warning Systems provide more than a tenfold
return on investment – the greatest of any adaptation measure included
in the report. The report also found that just 24 hours warning of a
coming storm or heatwave can cut the ensuing damage by 30% and
that spending US$ 800 million on such systems in developing countries
would avoid losses of US$3–US$ 16 billion per year.
The Glasgow Climate Pact (agreed at the COP26 in November 2021)
emphasizes the urgency of scaling up action to enhance adaptive
capacity, strengthen resilience and reduce vulnerability to climate
change. It also urges developed countries to urgently and significantly
scale up their provision of climate finance, technology transfer and
capacity-building for adaptation.
The Government of the United Kingdom, which was president of
COP26, and the Egyptian Government, which will preside over COP27
in Sharm-El-Sheikh, recently renewed calls on developed countries
to follow through on their commitment to at least double their climate
finance for adaptation to developing countries by 2025. The aimis to
achieve a balance between funding for adaptation and mitigation.
Following on from Mr Guterres’ announcement, WMO will convene key
agencies, Members and groups already active in the field of Hydromet
and Risk Informed Early Warning capacity development to build on the
excellent existing efforts and create a global plan by COP27.

Call for Action: Better data needed for better
decision-making

freshwater. But in the past 20 years, terrestrial water storage – all
water on the land surface and in the subsurface, including soil moisture,
snow and ice – has dropped at a rate higher than total human water
consumption per year. This has huge ramifications for future water
security, given population increase and environmental degradation.
Recognizing that “We cannot manage what we don’t measure,” the
Water and Climate Coalition Leaders pledged to set up a Global Water
Information System to fill the gaps in reliable data and actionable
information. “We need data to understand how climate change is
affecting our water systems; to understand where, how much, and
in what quality water is and will be available. We need information to
know where and how our actions can best support our access to the
precious resource and protect us from water hazards and disasters.
Data is also key for smart decision-making,” said the Call for Action.
In view of the increasing challenges and the urgent need for action,
the Water and Climate Leaders call for:
•

•

•

An integrated water and climate approach – Recognizing the
role of water for informed decision-making in climate change
mitigation and adaptation action.
International support to improve water data and information for a
climate ready world – Working together to operationalise a Global
Water Information System that provides status, assessment, and
outlook for smart climate and water-related decisions.
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.
Recognizing the need to protect glaciers – Understanding the
role of glaciers as one of the most critical sources of freshwater
and uniting forces in preserving these resources through an
International Year of Glacier Preservation 2025.

Water and Climate Coalition leaders have issued a call for more urgent
and united action “to protect our people and future generations” in the
face of alarming new scientific evidence from the Intergovernmental
Panel on Climate Change of growing global threats to water availability
and from water-related hazards. “We lead the way in rethinking how
our societies and economies best resist climate change. Improving
how we use water is a pathway to develop food security, protect
health and livelihoods, promote the just transition to clean energy,
build water and climate smart cities, protect the environment, build
resilient economies, help the world achieve the SDGs, and meet global
climate commitments,” said the Water and Climate Coalition Leaders
in a Call for Action.

•

Roughly half of the world’s population currently experience severe water
scarcity for at least some part of the year, and this is expected to worsen
as climate change alters precipitation patterns with consequences
for the entire water cycle. The impacts of hydrological changes from
the retreat of glaciers and permafrost thaw are approaching the point
of no-return. Only 0.5% of water on Earth is useable and available as

Call for Participants: WMO Uncrewed Aircraft
Systems Demonstration Campaign

Water and Climate Coalition Leaders at the press briefing on the Call for
Action on 8 March
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The Water and Climate Coalition Leaders are a panel of eminent
representatives of UN Members, civil society, and the private sector,
invited by WMO Secretary-General Petteri Taalas and UN Water Chair
Gilbert Houngbo. They include top representatives of countries that are
vulnerable to glacier melt, flooding and drought. The Leaders provide
strategic guidance on integrating the water and climate agendas and
accelerating progress towards the Sustainable Development Goals.

WMO organized a Kick-off Meeting for a global demonstration campaign
on Uncrewed Aircraft Systems (UAS) in January that attracted 80
participants interested in taking part. The demonstration campaign
follows a decision of the Commission for Observation, Infrastructure
and Information Systems (INFCOM) in April 2021. Under the coordination
of the Joint Expert Team on Aircraft-Based Observing Systems
(JET-ABO), WMO is developing the terms of reference, scope and
plan for the UAS Demonstration Campaign, which is expected to
take place from March to August 2024. WMO is calling for interested
Members to join the campaign, which will incorporate both copter
and fixed-wing uncrewed aircraft.
The primary aim of the campaign will be to demonstrate the capability
of UAS to provide data of sufficient quality and reliability on a routine
operational basis. Additionally, it will identify any gaps in their ability
to meet requirements for upper-air observations as a component
system of the WIGOS Global Basic Observing Network (GBON).
However, the full scope of the campaign is still being fully elaborated

and will be subject to the endorsement of INFCOM and its relevant
Standing Committees.

WMO can be contacted about the campaign at the following email
address: uas-demo@wmo.int

Following the WMO Workshop on Use of Unmanned Aerial Vehicles
(UAV) for Operational Meteorology, 2-4 July 2019, Toulouse, France,
there is a real potential for UAS to play a role in operational meteorology
as a component observing system in the next 5 to 10 years. UAS are
not a new technology and they have been used in research campaigns
and for specific non-operational meteorological, hydrological and
environmental applications and observing campaigns for several
decades now. However, in recent years, these systems have moved
much closer to achieving the technical capability to function with
near full autonomy and to provide accurate measurement of many
key weather variables, including air temperature, humidity and wind.
Additionally, with the advent of low-cost componentry and efficient
energy solutions, the cost of such systems and their production and
operations for use is gradually decreasing. The use of drones and small
unpiloted aircraft is also increasing and broadening to accommodate
a range of applications and roles in other sectors. Another attraction
of such observing platforms is their reusability and low environmental
impact. The aims of the campaign are to demonstrate these capabilities
and identify any gaps and deficiencies.

MINIMAX Competition: Solutions for Managing
Water and Climate Extremes

Given that the campaign aims, there will be an important role for data
users and researchers, particularly in numerical weather prediction.
Both will access and make use of the data both during and after the
campaign to assist with analysis and measurement of data quality
and impact.
A data representation standard and associated processes will enable
data provision by participant UAS operators will also be a critical
component. The campaign will leverage recent work in the development
of the WMO Information System (WIS) version 2.0 and improved
techniques for data exchange and access by data users.

The MINIMAX Competition, launched on 24 March at a special session
of the 9th World Water Forum, is open to all initiatives that contribute
to improving flood, drought, and water resources management. It aims
to identify innovative and practical solutions to minimize the negative
impacts of hydroclimatic extremes and maximize socio-economic and
environmental benefits.
WMO, the Global Water Partnership (GWP) and the Water and Climate
Coalition (WMO is a Member of both) have teamed up to organize
this new competition which aims to collect and identify practical
and innovative water and climate solutions. Rather than focusing
on technological and scientific approaches, these solutions should
clearly highlight how they contribute to building climate resilience
and improving water governance more broadly.
Participants at the launch selected four priority areas for the MINIMAX
Competition on which all submissions will have to be anchored:
•
•
•
•

The goals of the competition:
•

•
The involvement of the International Civil Aviation Organization (ICAO)
and national airspace regulators and managers will also be important
to provide permissions and ensure correct adherence to regulatory
requirements by operators.
An important outcome of the campaign will be to analyse results from
all components of the end-to-end system, including UAS operational
performance and capabilities, quality of data outputs, impact on user
applications and the environment and regulatory aspects.
A WMO Community Platform site has been established for the UAS
Demonstration Campaign and the WMO has commenced communication
with Members and other potential participants and partners regarding
their possible involvement in the campaign.

Enhancing water and climate finance
Developing climate smart water, sanitation, and hygiene (WASH)
Empowering and engaging youth meaningfully
Leveraging water data and information.

•

Inspire action by providing practical and innovative insights
on overcoming challenges that motivates actors to develop new
water and climate solutions.
Build bridges between the water and climate communities and
demonstrating how water action can lead to fostering climate
adaptation and mitigation.
Accelerate change through scaling up and replicating innovative
solutions by strengthening collaboration between stakeholders
from various sectors and at different level.

For more information or to submit a proposal, visit Minimax Competition.

Weather and Society Conference: The value of
weather-related information and services
The Societal and Economic Research Applications (SERA) Working
Group of the WMO World Weather Research Programme (WWRP)
held the first Weather and Society Conference from 28 February to 11
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March. The online event focused on the science for services approach
adopted by the WMO to understand, analyse and enhance the value
of weather and climate services in society.
Extreme hydrometeorological events are affecting societies, economies
and the environment as never before in human history. Governments,
scientific agencies, the humanitarian sector, emergency managers and
decision-makers face an unprecedented challenge to reduce the risks
for citizens and society. To contribute to overcoming these obstacles,
SERA aims to advance social and economic application sciences for
weather-related information and services and to review and assist
in the development and promotion of societal and economic related
demonstration projects.
The Conference, held in collaboration with the German Weather
Service (DWD), the Free University Berlin, and the Hans-Retell-Centre
for Weather Research (HErZ), had three main objectives:

documentation, key success factors, analysis and risk identification,
and mitigation measures.
The first meeting of the Community of Practice identified several areas
in which WMO could support NMHSs:
•

•

•

•
•

•
•
•

To discuss and promote the multiple aspects of social and economic
research applications along the weather forecast value chain
To bring people together from operational meteorological and
hydrological services, research, forecasting and user communities
To identify gaps, needs and challenges toward reducing risks for
citizens and society.

The nine sessions of the Conference covered various topics, ranging
from citizen science and observations, the use of weather information
for civil protection and humanitarian aid to the application of indigenous
and local weather knowledge. The event attracted 700 registered
participants from 104 countries. Authors from over 40 countries took
part in the talks, discussions and poster sessions throughout the two
weeks. A future publication will present the outcomes of the Conference,
which brought to light the research gaps and opportunities in the
application of weather-related information and services. SERA aims
to organize the Conference on a biannual basis to maintain momentum
on the topic and to bring the stakeholder and user communities closer
together to build a more sustainable future.

Community of Practice on Strategic Planning and
Institutional Strengthening
The first meeting of the Community of Practice on Strategic Planning
for National Meteorological and Hydrological Services (NMHSs) was
held at WMO on 7 March. WMO project managers and staff supporting
project management used the session to brainstorm on the best way
to build the Community.
A Community of Practice gathers people who share a common concern,
set of problems or interest in a topic to address both individual and
common goals. In recent years, NMHSs have founded communities of
practice to guide the orderly and accountable governance changes that
are required to deal with the current and future challenges associated
with weather, climate and water and to justify the rationale for further
investment in NMHSs.
WMO lends support to Members that are developing national
frameworks for climate services and strategic plans through various
projects, programmes and partnerships. Collecting and sharing the
lessons learned by other Members is also an essential part of this
support. Therefore, the Strategic Planning Community of Practice aims
to establish a space for dialogue on lessons learned and for knowledge
exchange on the various topics related to strategic planning in NMHSs.
The Community of Practice will provide a continuously improved,
coherent and consistent source of information on methodologies,
4 | WMO MeteoWorld – March 2022

With the updating and monitoring the implementation of national
action plans (strategic plans, national frameworks for climate,
weather and hydrological services, etc.)
With raising awareness of the opportunities and benefits of
NMHSs at the national level and with development partners at
the international level
By enhancing partnerships with major donors and development
banks and creating/consolidating relationships with specialized
implementing partners
By consolidate NMHSs relationships with their partners and
users
By improving WMO guidelines, templates and tutorials on strategic
planning, quality management frameworks, institutional strengthening
and other NMHS management aspects – human resources,
accounting, marketing, user engagement management, etc.

As a next step, the Community of Practice will evaluate the specific
needs of countries covered under the Climate Risk Early Warning
System’s (CREWS) West Africa and South-West Indian Ocean (SWIO)
projects, and extend advisory services to the heads of NMHSs in order
to address specific gaps.

Seamless Approach to forecasting and warning in
Central Africa Region
WMO, together with the World Bank and United Nations Office for
Disaster Risk Reduction (UNDRR), will implement a new CREWS
Initiative project that will benefit NMHSs and WMO-accredited Regional
Centres in the Central Africa region. The project is a follow-up action
from the Economic Community of Central African States (ECCAS)
Hydromet Forum held on 4–6 May 2021.
The Central African region is vulnerable to climate variability and
change, as well as severe events such as storms, storm surges and
flooding. EM-DAT records 164 disasters related to weather, climate
and water events between 1967 and 2021 in the region. These resulted
in 2 092 casualties, 55% related to flooding, 34% to landslides, 6% to
drought and 4% to storms.
The Deltares 2021 State of the climate, meteorological and hydrological
services and early warning systems (EWS) in Central Africa (in French),
which was led by the World Bank and ECCAS, identifies barriers to
capacity development for NMHSs and EWSs. The study provides
evidence of the need for greater investment and support for better
service provision and decision-making on hydro-climatic hazards in
the region.
At the national level, the NMHSs of the 11 countries of the region –
Angola, Burundi, Cameroon, Central African Republic, Chad, Congo,
Democratic Republic of Congo, Equatorial Guinea, Gabon, Rwanda,
Sao Tomé e Principe – have already engaged in several initiatives to
improve the production and delivery of weather, hydrological and
climate services to vulnerable communities and sectors.
In this context, the new project aims to strengthen multi-hazard and
impact-based early warning systems by:

•

•

improving regional cooperation frameworks and capabilities for
observation, data exchange, weather and climate forecasting,
including seasonal and sub-seasonal outlooks, storm surge and
other severe weather events, flooding and climate extremes
supporting dissemination, emergency planning and response
capacities in each of the beneficiary Members.

The multiplier potential of CREWS investments in this project is in
line with the principles of the cascading forecast model for numerical
weather prediction, which has demonstrated benefits around the
globe. The regional project is supporting:
•
•
•

access to and optimal use of global model outputs at the regional
level,
access to and optimal use of more accurate regional outputs by
participating NMHSs
access to more and better local observations by global models
through a feedback/collaboration mechanism.

This will strengthen the existing cooperation framework and sustainably
increase the capacity of NHMSs. In so doing, it will enable more
optimal use of available resources for meteorological and hydrological
forecasting and climate prediction; enhance the early warning services
provided to stakeholders – with specific focus on civil protection, urban
development, agriculture, food security and targeted communities
at risk – and help inform the technical design of future investments.

severe convective storms, strong winds and heat waves. The WMO
Severe Weather Forecasting Programme (SWFP) Southeast Asia and
South Asia launched in 2010 and 2012 respectively as demonstration
projects with contributions from WMO Global Data-processing and
Forecasting System centres. SWFP, through the GDPFS, makes use
of a cascading forecasting process to enable Members to deliver
improved forecasts and warnings of severe and high impact weather.
The Regional Specialized Meteorological Centre (RSMC) in New
Delhi and the Regional Forecast Support Centre (RFSC) in Ha Noi,
who collaborated with WMO on the Workshop, provide daily severe
weather forecast guidance products to the NMHSs of the countries
participating in the projects.
Further collaboration on the Workshop came from the Asia Regional
Resilience to a Changing Climate (ARRCC) programme and the RSMC
in Hong Kong. Experts from the Met Office (United Kingdom), the
RSMCs, RFSC and the WMO Secretariat led the training, which included
self-study modules and synchronous live sessions to encourage
learner engagement. The lessons learned and experiences from the
on-going pilot projects in India and Nepal were an important part of
the Workshop. The operational forecasters were successfully trained:
•
•
•

The combination of technical assistance from CREWS and investments
from development partners will provide a conducive context for
beneficiary countries to make significant advances in the provision
of timely and accurate early warning information to vulnerable
communities.
Beneficiary countries: Angola, Burundi, Cameroon, Central African
Republic, Chad, Congo, Democratic Republic of Cong, Equatorial
Guinea, Gabon, Rwanda, Sao Tomé e Principe
Timeframe: 2022–2026
Total CREWS Contributions: US$ 4 850 000 (out of which
US$ 2.5 million implemented by WMO)
Implementing Partners: WMO, World Bank (GFDRR) and UNDRR

Strengthening of Severe Weather and Impactbased Forecasting capabilities in South and
Southeast Asia
The WMO online Training Workshop on Severe Weather and Impactbased Warning Services for the South and Southeast Asia sub-regions
from 28 February to 10 March addressed capacity needs for operational
forecasters. It aimed to enhance their skills in nowcasting, in the use
of Numerical Weather Prediction (NWP) and ensemble predictions
systems (EPS), and in impact-based forecasting and warnings services
(IBFWS). The training also included consideration of the status of
implementation of the Common Alerting Protocol (CAP) standard in
the region (see CAP item in this issue of MeteoWorld).
The two sub-regions experience a plethora of hydrometeorological
hazards, including tropical cyclones (also called typhoons), monsoons,

•

On the interpretation and use of NWP, including EPS outputs, in
medium-range forecasting
On IBFWS, including through case studies and experiences from
the sub-regions
To use nowcasting tools and techniques, including use of satellitebased information and radar products to monitor high impact
weather events and issuance of warnings
To communicate forecasts effectively, including impact-based
forecasts and warning services, to the general public, key stakeholders
and primary users such as disaster managers and media.

The workshop’s participants were encouraged to make use of the
SWFP web portals, including of the Global NWP Centres, RSMCs
and RFSC and WMO Guidelines on Multi-hazard Impact-based
Forecast and Warning Services (WMO-No. 1150), (Part I and Part
II). They recognized that implementation of IBFWS would require strong
collaboration and engagement between NMHSs and stakeholders/
users. In addition, the role of operational forecasters would have
to be revised in order to communicate “what the weather will DO”
rather than simply providing information on what the weather will BE.
The outcomes of this SWFP training workshop are expected to help
improve the effectiveness of emergency preparedness and response
efforts, minimizing the impacts of severe weather on vulnerable people
and their livelihoods, thus contributing to building climate resilience
in participating countries.
The Workshop was partially funded through ARRCC by the Met Office
in partnership with the UK Foreign, Commonwealth and Development
Office (FCDO) and the World Bank. Thirty-eight operational forecasters
– 14 of them women – from the NMHSs of 12 WMO Members were
trained. The forecaster represented Bangladesh, Bhutan, India, Lao
People’s Democratic Republic, Maldives, Myanmar, Nepal, Pakistan,
Philippines, Sri Lanka, Thailand and Viet Nam.
The implementation of SWFP-Southeast Asia has been supported by
Environment and Climate Change Canada though CREWS initiative
during 2017-2021 and by CREWS-Cambodia and Lao PDR since late
2021. SWFP-South Asia has been supported by ARRCC since 2019.
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A Common Alerting Protocol Fast-track
Implementation Initiative
The WMO Fast-Track initiative to implement the Common Alerting
Protocol (CAP) is yielding quick result. Since it launch in 2021,
18 countries in Africa have come on board and WMO is looking to
expand the initiative to other regions.
The CAP standard is an essential element for communicating key facts
about any kind of emergency over all available media. CAP warning
messages focus on the type of event, urgency, severity – captured
through the level of threat to life and property – and certainty, that is
the probability of occurrence of the event. Messages contain text and
coded values useful for filtering, routing and automatic translations of
warnings. Some CAP-editing tools and platforms, such as the cloudbased CAP editor, are freely available. The CAP standard caters to all
types of emergencies and media and disseminates quickly over multiple
alerting channels. CAP messages from Members are rooted through
the Register of WMO Members Alerting Authorities. The Register was
established to record the Authoritative Sources of warnings, thus
enabling aggregators to recognize warnings coming from genuine,
authorized sources. The CAP warning process is shown in Figure 1.
Figure 2. CAP Fast-track implementation status update for Region I

Given the benefits of a successfully implemented CAP system, WMO
launched a CAP Fast-Track initiative in 2021. Within the initiative,
country experts that have already implemented CAP offer training to
teams from neighbouring countries so that they can implement the
CAP system in their respective countries. The initiative is currently
expediting CAP operationalization for Members in WMO Region I,
Africa, in view of the strong expression of intent to implement CAP
during the 18th session of Regional Association I (RA I, August 2021). To
date, Kenya, South Africa and Tanzania have provided experts through
formal implementation arrangements with WMO. The Secretariat
is collaborating with the CAP experts and teams from the National
Meteorological and Hydrological Services (NMHSs) to promote the
sustained operational use of CAP in the Region. The initiative provides
capacity building; assists in selecting a CAP editing facility, nominating
an Editor to the WMO Register, guiding the editor in inserting the
CAP source URL in the Register; and establishes Standard Operating
Procedures for mainstreaming CAP in the warning process of the NMHS.
Region I has favourably responded to the CAP Fast-Tracking process:
18 of its Members States have operationalized CAP since the initiative
was launch. These are Algeria, Botswana, Burkina Faso, Côte d'Ivoire,
Gambia, Kenya, Lesotho, Madagascar, Malawi, Mali, Mauritius, Niger,
Seychelles, South Africa, Tunisia, Uganda, United Republic of Tanzania,
and Zimbabwe. But much remains to be done. Figure 2 demonstrates
CAP Fast-track implementation updates by Members.
In view of the progress made in Region I, assessments of CAP
implementation in the other WMO Regions have been undertaken
and many Members have outstanding action points for CAP readiness.
WMO is ready to assist Members with the implementation of CAP.
Scaling up and sustaining CAP over time is one of the keys to the
The CAP Warning Process

CAP Message
Compose a CAP
warning message
using a CAP
Editor

Authentication
Register of
Alerting
Authorities
enables
authentication

Aggregation
Alert Hub e.g.
the WMO Alert
Hub

Figure 1. The CAP warning process
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success of the Global Multi-hazard Alert System (GMAS), which seeks
to “increase and enhance the availability of authoritative warnings
and information related to extreme and/or potentially high-impact
weather, water and climate events – regionally and globally.”

Improving Marine Services in Small Island
Developing States
The first meeting of the Expert Team on Marine and Oceanographic
Services (Marine Expert Team) of WMO Regional Association IV
(RA IV, North America, Central America and the Caribbean) on
4 March discussed the improvement of marine services in SmallIsland Developing States (SIDS). The participants proposed various
activities to address gaps and aim to draft an annual plan to improve
marine services in the region.
The Intergovernmental Panel on Climate Change (IPCC) Sixth
Assessment Report (AR6) highlights the rapidly increasing vulnerability
of low-lying SIDS and atolls due to sea level rise. AR6 underlines
the need for mitigation and adaptation responses. However, the
implementation of such measures is more effective if combined
and/or sequenced, planned well-ahead, aligned with sociocultural
values and development priorities, and underpinned by inclusive
community engagement processes. Thus, to support Members with
these challenges, WMO has been working through its Regional
Associations to improve ocean services by enhancing cooperation
between National Meteorological and Hydrological Services (NMHSs),
regional organizations and other international stakeholders to mitigate
the risk from coastal weather and climate hazards. Hence, the RA IV
Marine Expert Team was established to support Members in that
region with the planning, implementation and evaluation of technical
programme activities related to marine and coastal services.
Their first meeting looked at the outcomes of the Technical online
seminar: Ocean Observations for Forecasting and Services across the
Caribbean, held in November 2021. At that meeting, some Caribbean
NMHSs highlighted the importance of promoting regional partnerships
and information sharing to enhance Multi-Hazards Early Warnings
Services (MHEWSs). The Marine Expert Team aims to augment
cooperation among Members in order to develop products on marine

to the WMO, Mr Arona Ngari, was instrumental in advocating for the
creation of the Course. As the current Chair of the Pacific Meteorological
Council's Panel on Education, Training and Research, he aims to support
its development and implementation in the Pacific Islands. At the
conclusion of the Course, he encouraged all national meteorological
services “to put into practice what they have learned – to implement
them into their Strategic Operating Plans.”

meteorology and oceanography. Thus, the activities proposed by Marine
Expert Team included the identification of deployment locations for
buoys in the Caribbean, buoy data access and interpretation, online
webinars on modelling and forecasting, standardization/integration
of techniques and data, efficient monitoring systems for MHEWSs
and webinars focused on communication within institutions and
communities. The Marine Expert Team also decided to issue a survey
to RA IV Members to identify areas for increased cooperation. At the
end of the discussion, the experts agreed to identify marine focal
points in every RA IV Member and to issue a survey to identify more
areas of cooperation towards drafting a Marine Meteorological and
Oceanographic Services Annual Plan for RA IV.
WMO will continue to support Regional Associations with Members
that are experiencing a rise in their vulnerability due to climate change
and whose climate-sensitive livelihoods are at risk. In this context,
SIDS are especially deserving due to their limited adaptive capacities
and the disproportionate impacts of climate-related hazards such as
a rising sea level and extreme maritime weather.

WMO Marine Services Course
The WMO Marine Services Division and the Education and Training
Office have developed a blended – online and face-to-face – WMO
Marine Services Course to strengthen the capacity of Members
in that area. The Course emphasizes the value of providing clientoriented services, including impact-based forecasting services, and
of incorporating multi-hazard early warning services (MHEWS) into
operations. The online (Phase I) of the Course has been carried since
2019, strengthening regional and international marine networks around
the world. Its most recent instalment was delivered in the Pacific
Islands, where it attracted 37 participants from nine Member States
who gave it great reviews.
The diverse backgrounds and varying levels of experiences of
participants in the course brought invaluable insights. One participant
remarked, “This course has truly showed us our strengths and
weaknesses in Marine Service and how we can improve for our
stakeholders and users.” The Cook Islands Permanent Representative

Since 2019, Phase I has been delivered in WMO Regions III, IV and V,
including in the Spanish-speaking parts of Region III (South America)
and Region IV (North America, Central America and Caribbean).
Phase I of the Course is currently – since mid-March to end in June –
taking place in the English-speaking Caribbean with 30 participants
representing 15 WMO Members. Other instalments are planned in
2022: Phase I will be delivered in Africa, and Phase II (face-to-face)
in the Pacific Islands. WMO will use feedback and recommendations
from the online courses to adapt and improve the Course in order to
better address regional needs.
Further information about the WMO Marine Services Course, including
the Summary Report on the Pacific Islands (English speaking) instalment
is available here. The WMO Marine Services Course respond to
resolutions 15, 29 and 71 of the Eighteenth session of the World
Meteorological Congress in 2012 (Cg-18). A poster showcasing the
Course was presented at the Fourteenth WMO Symposium on Education
and Training (SYMET-14) in 2021 and can be accessed here.

Strengthening the Delivery of Global and
Regional Climate Services
The first learning resources of a Training Package aimed at strengthening
the delivery of global and regional climate services is now available
online in English to all WMO Members. The Training Package is being
developed with support from the Korea Meteorological Administration
(KMA) to assist in closing the gaps in the ability of WMO Members to
deliver climate services.
Communities around the world have always faced climate variability
and extremes; however, scientists expect that climate change will
expose them to new challenges due to an increase in the frequency
and intensity of such events. There is a dire need for high-quality
climate services to reduce the associated risks and maximizing
climate-related opportunities. Yet many countries lack the resources
to do so, particularly the developing and least developed countries. It
is the WMO mandate to improve understanding of the specific needs
of every developing country and to support cooperation between its
Members to enhance capacity development.
Following the Eighteenth World Meteorological Congress (Cg-18), the
WMO Executive Council (EC) requested the development of training
initiatives to address gaps in Member’s ability to deliver climate
services. Under this framework, the WMO Education and Training
Office and Climate Services Division started developing the Training
Package to enhance the provision of high-quality climate services,
tailoring it to countries that, for the most part, only require capacity
development to address climate-related risks.
The team working on the package, organized two webinars in 2021.
The first targeted professionals working to integrate climate science
information into policy processes and documents like National
Adaptation Plans (NAPs) and Nationally Determined Contributions
(NDCs). The second explored how to generate sector-specific climate
information for climate-sensitive sectors through the use of an
WMO MeteoWorld – March 2022 | 7

open-source software package called Climpact. The webinars attracted
over 400 attendees – professionals and students from more than 80
institutions in 48 countries.
Following the webinars, two workshops were organized to assist with
the development of the training package:
•

•

ClimAdapt Workshop: How to use climate information
to support climate adaptation activities (2021) focused on
the assessment climate risk, developing resources and planning
for adaptation
Climpact Workshop (2022) trained users to calculate climate
indices using the software Climpact.

A self-paced online course was also developed to introduce the use
of Climpact to calculate climate indices, specifically for planning in
sectors such as disaster risk reduction (DRR), health, agriculture and
water. A pilot version of the online course was made a pre-requisite
to the Climpact Workshop in order to collect final reviews. The
feedback highlighted the importance of having training resources for
self-study, which permit learners to study anytime anywhere.
The Training Package will continue to be developed in 2022. More
resources will be added, and the package will be translated into
Spanish with localized content for WMO Region III (South America)
and IV (North America, Central America and the Caribbean).

Mainstreaming Gender in Flood Forecasting and
Integrated Flood Management
A webinar on Mainstreaming Gender into End-2-End-Early Warning
System (EWS) for Flood Forecasting and Integrated Flood Management
(IFM) was jointly organized by WMO, the Global Water Partnership
(GWP) and Water Youth Network (WYN) on 8 March to mark International
Women’s Day 2022. A panel of experts on gender mainstreaming and
advocacy discussed the related issues, needs and vulnerabilities in
view of the outcomes of earlier workshops on the same theme in the
Volta Basin countries. The 79 participants from around the world left
the event equipped with tools and methods for mainstreaming gender
into end-to-end EWS for flood forecasting and into integrated flood
management
WMO Deputy Secretary-General, Elena Manaenkova outlined the
WMO Gender Equality Policy and Gender Action Plan, which targets
leadership training, creates awareness raising campaigns and develops
strategies and approaches to make weather, hydrological and climate
services more gender sensitive.

Volta Basin gender mainstreaming workshop
8 | WMO MeteoWorld – March 2022

Under the Gender Action Plan, more than 200 national and local
stakeholders from the Volta Basin countries in West Africa participated
in the eight training workshops organized between June – October
2021. The workshops were integrated into the Volta Basin Flood and
Drought Management (VFDM) project, funded by the Adaptation Fund.
The joint WMO/GWP Associated Programme on Flood Management
(APFM) developed a generic gender mainstreaming training manual
and facilitator’s guide which was tested in the Volta Basin workshops.
The manual aims to enhance National Meteorological and Hydrological
Services (NMHSs) capabilities to include gender sensitive approaches
in these two areas as well as in disaster management and for improving
last mile communication and response.
Hwirin Kim, Head, WMO Hydrology and Water Resources Services,
highlighted the success of the Volta Basin workshops and noted that
the possible next steps would be to use the manual for training in
South-East Asia and Caribbean in other WMO projects or initiatives.
In the meanwhile, the manual would be further refined to incorporate
experiences, lesson learned and success stories that would benefit
Members in their mainstreaming activities. She noted the three main
recommendations from the Volta Basin workshops:
•
•

•

Gender issues need to be included in flood risk prevention,
preparedness and management activities,
Workshop participants should serve as gender ambassadors
in their day-to-day operational work and by promoting the
inclusion of gender dimensions in the services provided by their
organization
Development activities should comply with laws and policies on
gender integration.

Constance Awinpoka Akurugu, Gender specialist a SD Dombo University
of Business and Integrated Development Studies in Ghana, informed
the audience that “Mainstreaming gender into end-to-end EWS for
flood forecasting and integrated flood management is fundamental to
flood risks prevention and management. As a result of the differences
in roles normatively assigned to women and men, they often experience
the effects of flood differently. Gender mainstreaming ensures that
the experiences, interests and concerns of differently positioned
women and men, youth, aged, disabled and poor are integrated into
early warning systems for flood risk management. It enables the
inclusion of all, leaving no one behind. In Ghana, it is an important
step towards empowering women with timely information on flood
forecasting, preparing for disaster and coping with its consequences
as well as building resilience.”
Sustainable, people-centred flood risk management is only possible
when gender perspectives are identified and addressed as integral
elements of all areas of flood forecasting early warning services and
integrated flood management. Priority should therefore be given to
addressing gender mainstreaming challenges and to ensuring that
adequate tools, expertise and financial resources are allocated from
local to national levels.

Publications

Drought and Water Scarcity

Guidelines on Seasonal Hydrological Prediction (SHP)

Drought and Water Scarcity (WMO-No. 1284) is a new publication of
the Integrated Drought Management Programme (IDMP), the Food and
Agriculture Organization (FAO) of the
United Nations and the United Nations
Convention to Combat Desertification
Drought and Water Scarcity
(UNCCD). The publication explains
the characteristics of water scarcity
and drought to enable stakeholders
to implement the appropriate risk
management strategies, including
monitoring and early warning systems.

The new WMO Guidelines on Seasonal Hydrological Prediction
(WMO-No. 1274) targets demand from
a range of users at the global, regional
and sub-regional levels for seasonal
products and services to inform their
decision-making processes.
The Guidelines will assist with
the planning and development of
hydrological outlooks by National
Meteorological and Hydrological
Ser vices (NMHSs). Through the
Guidelines, WMO aims to assist its
Members to develop capabilities to
deliver water information services
through Hydrological Status and
Outlook (HydroSOS) initiative, including sub-seasonal and seasonal
hydrological predictions at the global, regional and river basin scales.
For those Members who already have a Seasonal Hydrological
Prediction system in place, it will provide a general overview of
practice at the global level. For all the others, it will be a useful tool to
help in setting up the framework to implement a Seasonal Hydrological
Prediction service.
The Guidelines on Seasonal Hydrological Prediction (WMO-No. 1274)
can be downloaded from the WMO Library in pdf free-of-charge.

Drought and Water Scarcity

1

WMO-No. 1173

Drought is a natural climatic feature
of below-average precipitation, which
can last for months or years, while
water scarcity results from a long-term
imbalance between water demand and supply. Drought and water
scarcity are often interrelated, and droughts can trigger or amplify
water scarcity, while water scarcity can aggravate droughts. The on
the ground impacts of drought and water scarcity are often the same,
with agriculture and food security often the most severely affected.
Drought and water scarcity exacerbate poverty and adversely affect
economic growth, health and well-being, gender equality, and the
environment.
Integrated Drought Management Programme

WMO-No. 1284

WEATHER CLIMATE WATER

Integrated drought management emphasizes the need for a framework or
structured way of looking at impacts – direct and indirect – by sectors (e.g.
agriculture, health, tourism, and environment). Strategies for coping with
droughts and water scarcity involve proactive approaches to minimize
adverse effects including sustainable water resource development.
Opportunities for proactive approaches include strengthening early alert
systems, risk mitigation measures, and long-term adaptation strategies
to build climate, economic, and societal resilience for the well-being of
future generations. In countries and regions prone to drought and water
scarcity, risk management and resilience are important for sustaining
and enhancing future quality of life.
IDMP is maintained by WMO and the Global Water Partnership (GWP).

We welcome your comments about MeteoWorld and look forward
to hearing from you: editor@wmo.int
The designations employed and the presentation of material in this
publication do not imply the expression of any opinion whatsoever on
the part of the Secretariat of the World Meteorological Organization
concerning the legal status of any country, territory, city or area,
or of its authorities, or concerning the delimitations of its frontiers
or boundaries.
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