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WEATHER CLIMATE WATER

Call for Collaboration and Partnerships on the
WMO Vision, Strategy for Hydrology
By 2030, more than half of the world’s population is projected to
be living under water stressed conditions and climate change is
expected to further exacerbate these conditions and increase our
vulnerability to water-related disasters. To address these challenges,
several resolutions on water were adopted at the Extraordinary World
Meteorological Congress in October. Chief among them is a Vision and
Strategy for Hydrology and its associated Plan of Action. To achieve
this bold new Vision, WMO is calling for further collaboration and
seeking to build more partnerships in hydrology.
In the Vision and Strategy, WMO Member States declare that by 2030
a cooperative global community should be successfully addressing
the challenges related to hydrological extremes, water availability
and quality, and food security. They state that this can be achieved
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The accompanying Action Plan calls for collaboration in implementing
a strategic suite of activities to enhance services for operational
hydrology to be supported by WMO in the period 2022–2030 to achieve
the eight long-term ambitions for water. The call is addressed to
WMO Members, National Hydrological and Meteorological Services,
UN organizations, other partner international organizations and
relevant public, private and academic institutions. Partnerships and
collaboration would significantly improve the capacity of Members
to deliver enhanced products and services based on cutting edge
science and technology.
Further decisions on hydrology were adopted at the Extraordinary
Congress regarding:
• The WMO Hydrological Research Strategy 2022–2030 that lays
out concrete steps to improve operational hydrology worldwide
• The Sustainability Strategy for the Flash Flood Guidance System
with Global Coverage (FFGS/WGC)
• the End of Pilot Phase Report of the WMO Hydrological Status and
Outlook System (HydroSOS)
• The operationalizing the global HydroSOS through regional
implementation plans
• New Terms of Reference for the Global Hydrometry Support Facility
(GHSF) Governing Bodies
• A landmark Water Declaration and the endorsement of the Water
and Climate Coalition.

Implementation of WMO Regional Reform in North
America, Central America and the Caribbean

by advancing operational hydrology through enhanced science, more
and improved infrastructure, capacity-building and related services,
in the context of sustainable development and enhanced resilience.
Specific high-level requirements were outlined:

Following the 18th session of Regional Association IV (RA IV-18), the
North America, Central America and the Caribbean Region moved
quickly to implement its decisions and resolutions in the framework
of the WMO regional reform. The first step was the nomination of
experts to integrate the Regional Committees and the Hydrological
Coordination Panel.

• Policy and decision-making that contribute to the achievement of
the Sustainable Development Goals related to water
• Real time management of flood and drought events and integrated
flood and drought management in support to Multi-Hazard Early
Warning Systems (MHEWS)
• Integrated water resources management in national and
transboundary catchments
• As regards civil engineering, for design and management of
infrastructure
• As regards agriculture, for decisions on agrotechnical practices,
drainage and irrigation schemes and management
• Ecosystem management
• Academic support for climate and hydrological regime studies,
trend analysis, decision

Once the membership of the subsidiary bodies was completed, the first
meetings of the Regional Committees on Infrastructure and Services
were organized in the second half of 2021. These meetings discussed
the terms of reference approved by RA IV-18 for the Committees
and the Panel, the appointment of their co-chairs and members,
and the establishment of the corresponding Expert Teams, as well
as activities to address regional priorities. The RA IV Infrastructure
Committee established expert teams on marine, radar and satellite
infrastructure, and on surface-based observation infrastructure and
WMO-IATA Collaborative AMDAR Programme (WICAP). The RA IV
Services Committee established expert teams on climate, aviation,
and marine meteorological and oceanographic services. In the case
of operational hydrology, expert teams on hydrological infrastructure
and services were stablished under the corresponding Regional
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impacts of climate change. “Meteorological education and training
have never been more important,” noted Prof. Andrew CharltonPerez, University of Reading, co-chair of the SYMET International
Advisory Committee (IAC). “We hope that this meeting can develop
new ways to increase the amount and quality of meteorological
training around the world and international cooperation is key to
this endeavour.”

Regional Association IV Working Structure

Committees, in close coordination with the RA IV Hydrological and
Water Coordination Panel.
In order to encourage active participation and discussion on future
regional activities and ensure coordination, a series of technical
webinars were held online, complemented by virtual coordination
meetings. These activities are listed below, with the corresponding links
to access the recordings, presentations and main related documents:
•
•
•
•
•
•
•
•
•
•
•
•

RA IV Online Workshop on ABO and WICAP, 18 May
1st Meeting RA IV Infrastructure Committee, 23 September
1st Meeting RA IV Services Committee, 24 September
1st Meeting RA IV ET on Services for Aviation, 27 October
Technical Webinar: Satellite Data Processing and Unidata,
27 October
Technical webinar: Mapping Operational Climate Services in RA IV,
3 November
RP21 Learning Lab: Lightning and Wildfires, co-hosted online by
the Jamaica Government and UNDRR, 4 November
Technical webinar: Ocean Observations for Forecasting and Services
across the Caribbean, 11 November
2nd Meeting RA IV ET on Services for Aviation, 24 November
Technical webinar: CLIMAT Automation for ARs III and IV,
30 November
1st meeting RA IV ET on Climate Services, 6 December
Technical webinar: Using the WMO Community Platform for RAs III
and IV, 13 December

By the beginning of 2022, the Action Plans of the Regional Committees
and their corresponding Expert Teams are expected to be finalized in
order to begin their full implementation in the second quarter.

Education and Training in a Period of Rapid
Change
The Four teenth WMO Symposium on Education and Training
(SYMET-14), held online from 22–25 November, emphasized the
challenges and oppor tunities related to rapidly progressing
technology, changes in service delivery expectations, globalization
of the meteorological enterprise, growth in urban environments, and
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The opening address by W MO Secretar y-General of W MO,
Prof. Petteri Professor Taalas emphasized the many changes that
are occurring within the WMO, including governance reform and
structural changes to implement an Earth systems approach in
Secretariat. He stressed the importance of SYMET as a coordination
opportunity for WMO education and training providers, noting the
need to adopt new, efficient delivery modes to meet the growing
requirements for education and training.
Four keynote speakers addressed themes that were further explored
during the Symposium:
• Dr Louis Uccellini, Permanent Representative of United States of
America to the WMO, highlighted current and future training needs
for Preparing the Earth System Scientist of 2040.
• Prof. Dwikorita Karnawati, Permanent Representative of
Indonesia to the WMO, underlined The increasing importance
of education and training in promoting the paradigm
shift to multi-hazard early warning systems for NMHSs.
• Academician Markku Kulmala, University of Helsinki, looked at
multi-dimensional, multi-disciplinary, and multi-scale approaches
to answering grand challenges in A Look at the Future of
International Meteorological and Hydrological Education.
• Prof. Komi Sélom Klassou, University of Lomé, Former Prime Minister
of Togo, highlighted the importance of Preparing for the Rapid
Changes Required in the Operations of Hydrological and
Climate Services.
These addresses set the scene for key discussions, the outcomes
of which were compiled in SYMET-14 Statement, approved by
participants on the final day of the symposium. The Statement’s
observations and recommendations are addressed to policymakers
and governments, the WMO and other international organizations,
and to the education and training communit y. “ The SYME T14 Statement will become a roadmap for the development of
hydrometeorological education, increasing its efficiency,” said Dr
Anna Timofeeva, Russian State Hydrometeorological University,
the second co-chair of the IAC. “It will foster cooperation between
the regional training centres and academic science and technical
commissions of WMO.”
Visit the Symposium website (https://etrp.wmo.int /course/view.
php?id=2 20) to access recordings of the keynote addresses
and posters presentations and resources exchanged during

Improving ocean services to increase climate
resilience
At the 26 Conference of Parties (COP-26) of the United Nations
Framework Convention on Climate Change in Glasgow, international
attention focused on extreme weather as the new normal and the
high vulnerability of Small Island Developing States (SIDS) and
the low-lying coastal countries to climate change impacts. Now
more than ever, regional partnerships and cooperation between
countries are critical to improving ocean services provided by
National Meteorological and Hydrological Services (NMHSs) to
mitigate weather impacts, protect people's lives and lessen economic
repercussions. Thus, over the last two months, WMO has organized
two technical webinars to identify the missing elements in the value
chain to deliver better ocean services.
The webinars, organized in the framework of the new WMO data
exchange policy, looked at current ocean services in the context
of the weather, climate, water service delivery value chain as well
as the emerging needs of the modelling and research community
to improve marine forecasts. The participants remarked on the
need for coherence between the different observation efforts as
well as the opportunities for logistical coordination for installation,
maintenance, and deployment of sensors in the sea. Some 200
participants joined the webinars providing much feedback and
proposing cooperation activities related to ocean services for
their regions.

North America, Central America, Caribbean
(WMO Regional IV) – Caribbean
The Caribbean frequently experiences extreme weather events at
sea and along the coast, thus the region critically requires highresolution forecasting and associated services. In this regard, during
the Technical online seminar: Ocean Observations for Forecasting and
Services across the Caribbean, held on 11 November, distinguished
speakers highlighted the observational gaps in the region, discussed
data availability and exchange, data integration into local products,
maintenance costs, vandalism and custom issues. After the discussion,
the Caribbean meteorological community and WMO agreed to build
an implementation plan to reinforce ocean services in the NMHSs,
promote partnerships and their participation on regional level to share
information and enhance Multi-Hazards Early Warnings services in
the Caribbean region.

South America (WMO Regional III) – South-eastern
Pacific
The South-eastern Pacific region needs to improve the understanding
of the ocean dynamics and model performance to provide better
marine services in its highly vulnerable coastal area. In the Technical
online seminar: Strengthening ocean observations and data exchange
in the South-eastern Pacific, held on 1 December, speakers shared
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the Symposium. The Symposium, attended by 280 participants
representing some 60 countries, was organized by WMO Education
and Training Office with the support of SYMET-14 IAC.

their experience and described the unique and complex coupling
process that characterizes the region. The participants discussed
the many gaps and challenges in maintaining infrastructure and
improving the region’s ocean data. Accurate forecasting of El
Niño-Southern Oscillation (ENSO) needs good data exchange and
coordination between meteorology and oceanography specialists.
Consequently, WMO and its Members in the region suggested
several alternatives to implement systematic observations. They
also emphasized the need for a mechanism for systematic data
exchange to boost valuable data in the region. The importance of
ship-time opportunities via Oceanographic Institutions and the
Fisheries industry was emphasized. There was a general agreement
on the need for more coordination and dialogue to optimize what
is available in the region to improve the forecast capacities and
delivery of ocean services in the entire region.
WMO will continue to develop activities and meetings in the two
regions to assist Members with ocean services by strengthening their
capacities and promoting regional cooperation.

Adapting to Climate Change in Cameroon –
Gender aspect a key concern
Cameroon’s Ministry of Transport, through its Department of National
Meteorology (DNM), has partnered with WMO and the Global Water
Partnership, Central Africa (GWP-CAf) GWP Central Africa – GWP
over the last two years to undertake action to adapt farmers in the
rural Far North Regions to climate change as part of the country’s
National Climate Change Adaptation Plan (NAPCC). As a result of this
experience, the recommendation is to base agriculture and climate
training on a Gender Transformative Approach to better involve women
for the Far North Region of Cameroon.
The challenges were many. Cameroon’s Sudano-Sahelian agroecological zone (in the Far North Region) is the country’s most
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First, the DNM, with the support of GWP-Cameroon and guidance from
WMO, organized a multi-stakeholder dialogue in November 2020 with
providers (Ministry of Agriculture and Rural Development (MINADER),
Hévéa Cameroun SA, etc), disseminators (DMN, community radio,
etc) and users (farmers) of agrometeorological information to improve
the mechanisms for collecting and disseminating agrometeorological
information. The consultation was initiated because users at the lowest
level had difficulties understanding the technical language in the
agrometeorological information they were provided. The meeting also
aimed to establish links between all stakeholders so that each could
talk about their constraints, difficulties and needs. The representatives
of women's agricultural associations also used the opportunity to talk
about their training needs, noting that the patriarchal system in which
most of them live does not always permit them to express themselves,
to access higher levels of education or to engage in other activities
to strengthen their knowledge. The dialogue identified a key point for
action: the conversion of the agro-meteorological bulletin information
into usable advice to be disseminated in local languages on community
radio stations for both male and female farmers.
As a follow-up, with the support of WMO and GWP-CAf as part of
the Water, Climate, Development – Gender (WACDEP-G) Program, a
roving seminar on weather, climate and agriculture was organized in
Meri, a district in the Far North Region in August 2021. Using both a
participatory and decentralized approach, the seminar involved several
stakeholders: regional delegation of the Ministry of Transport, Meri
Town Hall, Community Initiative Group and associations of female and
male farmers, Douvangar Catholic church, Jericho Agricultural Training
Center, local non-governmental organizations and community radio
stations. The objective of this seminar was to help farmers to better
understand the climatic variations they have been observing in recent
years and the effects on their crops. They were also trained on the
use rain gauges to collect in situ data, so they could become active
participants in the chain of collection and dissemination of climate
information. Nearly 40 farmers were trained, including 5 women.
Ten focal points were designated to take charge of the 10 rain gauge
stations installed in Meri’s 10 districts and each was provided with
a telephone to facilitate the transfer of information. In the district
of Douvangar, a female leader was designated as a focal point (see
attached picture). The focal points were enthusiastic: the day after
the installation of the rain gauges, they started transmitted data to
the Ministry of Transport and regularity in the transmission of data
has been observed since.
There were many challenges to overcome. It was difficult to access
districts and villages to install the rain gauges due to the poor state
of the roads in the rainy season. Telephone network coverage is
very limited, affecting the transmission of rainfall data and making
communication and follow-up with the focal points difficult. The low
participation of women, mainly because the patriarchal system, which
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also does not permit them to be involved in decision-making processes
even in sectors where they are the main actors like agriculture. Five
women participated in the seminar thanks to their influence as leaders
in the communities, their relationship with the churches and religious
authorities, and the traditional and political authorities (Mayor).
Subsequent seminars may try another approach suggested by the
Coordinator of the Jericho Training Center who often successfully
mobilizes female participants in related trainings: training couples.
Following this experience, the recommendation for the Far North of
Cameroon is to base agriculture and climate training on a Gender
Transformative Approach to better involve women. Women are the main
producers and need to reduce their vulnerability to climate change by
adapting their crops and agricultural calendars to obtain better yields.
This will improve their standard of living and increase food security.

WMO on a tri-national UN mission to the Gran
Chaco in South America
The WMO Regional Office for the Americas (RAM), based Paraguay, is
participating in United Nations-led efforts to increase the visibility of
its agencies in the Gran Chaco region of South America. The Analysis
and Recommendations for a transboundary and tri-national
approach to the Gran Chaco Americano, prepared by the UN
Resident Coordinators in Argentina, Bolivia and Paraguay, found that
the presence and visibility of several agencies in the region was very
low or non-existent. WMO is among the UN system agencies that
lack visibility in this region, despite the fact that its work is of crucial
importance in helping to address many challenges faced by the diverse
populations in this vast geographical area of South America. Gran
Chaco is highly vulnerable to human-induced disturbances such as
land-use change and climate change, it is thus important to increase
awareness WMO activities and services.

Gran Chaco Plan

vulnerable area to climate hazards – heat waves, floods and droughts
– and its agriculture was being the most affected. The Far North
was experiencing increases in rainfall intensity with corresponding
land erosion, decreases in soil fertility and crop flooding. Rainfed
crop yields had already reduced by half and net income from crops
is expected to fall by 90% by 2100. In addition, the Far North is
experiencing prolonged conflicts with terrorist groups, has minimal
infrastructure – telecommunications, roads, schools, etc. – and a
mostly impoverished population. These factors further aggravate the
precarious living conditions of the population whose main subsistence
activity is agriculture. Women are the main producers but most are not
sufficiently equipped to adapt their crops and agricultural calendars
or climate variations.

Gran Chaco is a transboundary plain of approximately 1.1 million square
kilometres (km 2 ). Some 55% of its territory belongs to Argentina,
25% to Bolivia, 5% to Brazil and 20% to Paraguay. One of the last
agricultural frontiers in South America, it is sparsely populated by
indigenous people who live in highly vulnerable conditions. The
region is arid, water is a very scarce commodity. There is very little
infrastructure as the region’s vegetation forms a dense, thorny forest
that is difficult to access. Land-use changes and climate change are
diminishing the region’s biodiversity and limiting opportunities for
the local indigenous communities whose way of life is based on the
natural eco-system.
Prior to the RAM’s participation in the UN mission to Gran Chaco from
14 to 16 November, explanatory material was developed summarizing
the climatological and meteorological aspects of the ongoing drought
in the region. The material also provided information on the role of the
region’s National Meteorological and Hydrological Services (NMHSs),
which collaborate within the Regional Climate Centre for Southern
South America (CRC-SAS). The role of the Drought Information System
for Southern South America (SISSA) – for regional planning to mitigate
damages, to increase resilience and to reduce the vulnerability of
populations – was also highlighted.

Around 20 operational forecasters from National Meteorological and
Hydrological Services (NMHSs) attended. The workshop introduced
SWFP concepts and approaches, including the “cascading forecasting
process,” regional collaboration and communication of information.
Forecasters were trained to interpret and use Numerical Weather
Prediction (NWP) products, including Ensemble Prediction System
(EPS) outputs, and to use satellite-based information and products and
instability indices to help with forecasting and nowcasting of severe
and high impact weather events. They also gained understanding of
Impact-Based Forecast and Warning Services (IBFWS), its benefits to
Small-Island Developing States (SIDS), the steps for its implementation
and the paradigm shift necessary for an NMHS to initiate IBFWS.
The lessons learned from the 2020 Forecast Testbed held during
the EUREC 4 A (Elucidating the role of clouds-circulation coupling in
climate) international field campaign, which measured downstream
winter trade winds in the North Atlantic in proximity to Barbados,
were also shared at the workshop. These included:

During the mission, several meetings were held in the city of Filadelfia
and other places in the Chaco with various actors: UN Country Teams,
diplomatic corps, World Bank representatives, governors, regional
and municipal authorities, private sector, and indigenous leaders.
Presentations by RAM staff – Andres Orias Bleichner, Bárbara Tapia
and Raul Polato – introduced WMO and its activities in the region,
stimulating interest from various stakeholders.

• capabilities in interpretation and use of NWP products were
expanded, with use of high-resolution NWP models and the SWFPEastern Caribbean Extranet:
• forecasters developed practice in remote collaboration and
communication of tailored forecasts
• knowledge-exchange with researchers were considered to be
good to excellent
• Caribbean synthetic analysis of observations and model output
is useful for distilling various data sources to gain insight for
forecasting and nowcasting
• forecasters agreed that the testbed prepared them for the SWFP.

Strengthening of Severe Weather Forecasting
Capabilities in Eastern Caribbean

Workshop participants were encouraged to collaborate on the EUREC4A
weather research analysis and publication of results.

Tropical cyclones, also called hurricanes, are the most prevalent
weather extreme in the Caribbean, which is also influenced by heavy
rainfall from convective storms, strong winds and ocean waves
and swell. In 2017, the Severe Weather Forecasting Demonstration
Project (SWFDP, which later became Severe Forecasting Programme
(SWFP) in 2019)-Eastern Caribbean launched activities to increase
capacity to forecast such events in the region. SWFP-Eastern
Caribbean, now in its pre-operational phase, organized an online
workshop on severe weather and hurricane forecasting competency
from 8 to 12 November to develop the capacity of the operational
forecasters in the region.

The workshop also established the SWFP-Eastern Caribbean network,
introduced and tested the SWFP-Eastern Caribbean Extranet and
outlined plans for operationality of the platform for risk information,
coordination and feedback, and testing of the thresholds. Results of
the workshop will be used to finalize aspects of the Operational Plan
that relate to thresholds and triggers for severe weather events in the
region, regional risk information and downscaling capacities for alert
system at national level, appropriate Standard Operating Procedure
and documentation as well as archive, verification and feedback.

This fourth workshop under SWFP-Eastern Caribbean was the first
to be organized online on the Caribbean Institute for Meteorology
and Hydrology (CIMH) Moodle based virtual platform “myCIMH.”

The workshop’s participants acquired the skills, tools and products to
improve early warning services. Thereby, there NMHSs will contribute
to the effectiveness of emergency preparedness, response and recovery
efforts, reducing the impacts of extreme events on vulnerable people
and their livelihoods in Eastern Caribbean.
Environment and Climate Change Canada (ECCC) and the CREWS
initiative have supported implementation of SWFP-Eastern Caribbean
since its launch in 2017. It has made steady progress towards
strengthening capacity in the region. The SWFP aims to provide
operational support for Multi-hazard Early Warning Services (MHEWS)
at regional and national levels.
CIMH hosted the workshop in collaboration with the Regional Forecast
Support Facility (RFSF), Martinique (Météo-France Antilles-Guyane),
Regional Specialized Meteorological Centre RSMC) Miami for hurricane
forecast support (US NOAA/National Weather Service), Caribbean
Meteorological Organization (CMO) Headquarters Unit, and the
University of Leeds. RSMC Miami is mandated to provide tropical
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cyclones or hurricanes forecast support in the region, while RFSF
Martinique is responsible to provide guidance for severe weather
forecast (mainly non-tropical cyclone).

WMO Launches Web Portal for Designated
GDPFS Centres
The use of more and better assimilated observational data, especially
from the Global Basic Observation Network (GBON), is enabling
designated Global Data-processing and Forecasting System (GDPFS)
Centres to produce higher quality and more accurate analysis and
prediction products. These high-quality operational products are then
made available for the use of all WMO Members. Now, to improve
discoverability and accessibility for Members, the GDPFS has launched
a new web portal – https://community.wmo.int/gdpfs-web-portal.
The portal integrates the essential information of all designated
Centres, including focal points and websites. The list of mandatory
GDPFS products from each Centre is shown with direct links to the
corresponding metadata records in the WMO Information System (WIS).
This seamless linkage between the two systems allows Members to
quickly and easily discover information on GDPFS products in WIS.
The portal also offers direct links to the inventories or open data
servers of the Centres, where available, which provide Members with
another means of accessing GDPFS data. The various options greatly
enhance data discoverability and accessibility of GDPFS products.
As GDPFS evolves, seamless data access is a priority in order to
strengthen weather and climate services and to ensure that no Members
are left behind. The adoption of the WMO Unified Data Policy by the
Extraordinary World Meteorological Congress in October promises
to bring broader and easier access to high-quality modelling data and
products to all WMO Members.

Background: The Global Data-processing and Forecasting System
(GDPFS) is an international mechanism that coordinates the capacity
of WMO Members to prepare and make meteorological analyses and
forecast products available to all Members. It enables the delivery of
harmonized services and is organized as a network of Global, Regional
and National Centres. Over 130 officially designated GDPFS Centres
offer a vast variety of data and products to Members, including
numerical weather and climate prediction products as well as ocean
and atmospheric transport products.

New WMO Air Quality and Climate Bulletin
The first WMO Air Quality and Climate Bulletin was issued with
an accompanying animation in support of
activities ahead of 7 September to mark
the International Day of Clean Air for
Blue Skies established by the UN General
Assembly in December 2019. The Day aims
to raise awareness of the importance of
clean air to health, the economy and the
environment and to facilitate actions to
improve air quality.
The Bulletin highlighted the main factors
that influenced air quality patterns in 2020 in comparison to other years
and presented episodes of both improvement and deterioration of air
quality in different parts of the world. It demonstrates that air quality
and climate change are closely connected. While human-caused
emissions of air pollutants fell due to restrictions imposed during the
first wave of the COVID-19 pandemic, meteorological extremes fuelled
by climate and environmental change triggered unprecedented sand
and dust storms and wildfires that affected air quality.
A new edition of the Air Quality and Climate Bulletin with the
latest scientific data and information will be released every year ahead
of the International Day of Clean Air for Blue Skies.
Click here to access the Bulletin in the WMO online Library.
The animation is here: https://www.youtube.com/watch?v=s4ly6o-VT90

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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