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WEATHER CLIMATE WATER

Extraordinary World Meteorological Congress
endorses Data, Observations and Water Initiatives
The Extraordinary World Meteorological Congress from 11–22 October
approved three sweeping initiatives to
dramatically strengthen the world’s
weather and climate services through
a systematic increase in much-needed
observational data and products from
around the globe. The Congress also
endorsed a Water Declaration, including the Water and Climate Coalition,
and a new vision and strategy for
hydrology with an associated plan
of action. The resolutions reflect the
top priority given to water at WMO in
the face of growing water stress and
water-related hazards, coupled with inadequate and fragmented
capacity to meet the challenges.
The WMO Unified Data Policy, the Global Basic Observing Network
(GBON), and the Systematic Observations Financing Facility (SOFF) were
developed through extensive consultation with thousands of experts
and other stakeholders around the globe to meet the explosive growth
in demand for weather and climate data products and services from
all sectors of society. The WMO Unified Data Policy will implement
an integrated Earth system data policy with clear commitment to free
and unrestricted data exchange. It aims to acommodate the growing
demand for weather, climate and water monitoring and prediction data
to support essential services needed by all sectors of society, as they
face issues such as climate change, increasing frequency and impact
of extreme weather, and implications for food security.
GBON represents a new approach in the design of the basic surfacebased observing network needed to feed Numerical Weather Prediction
models with input data. Once fully implemented, GBON will significantly
increase the availability of the most essential surface-based data. This
will have a direct positive impact on the quality of weather forecasts
and information that will help to improve global public safety and
well-being. In order to reach this goal, additional investment and
capacity development will be needed for many developing countries.
WMO is working closely with the international development and
climate finance communities to facilitate this. Closing the GBON gap
is highly economically efficient. According to an analysis undertaken
jointly by the World Bank, WMO and the Met Office (UK), for every
dollar invested at least twenty-six dollars in socio-economic return
could be realized.
SOFF is a dedicated mechanism that will provide long-term grants
and technical assistance, with a focus on Small Island Developing
States and Least Developed Countries to enable sustained compliance
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with GBON regulations. SOFF will (i) deploy a global approach with
sustained international data exchange as a measure of success; (ii)
provide long-term finance toward sustained data sharing results;
(iii) enhance technical competency through peer-to-peer advisory,
harnessing the operational experience of the most advanced national
meteorological services around the globe; and (iv) leverage partners’
knowledge and resources. It will focus exclusively on the initial part of
the meteorological value chain, which is the foundation for effective
climate and resilient development action. SOFF will work with partners
that focus on other links in the chain to ensure that its investments
translate into climate adaptation benefits.

Water and Hydrological Resolutions
More than half of the world’s population will be living under water
stressed conditions by 2030. Climate change will further exacerbate
these conditions and increase our vulnerability to water-related
disasters. In view of the urgency of the situation, the Water Declaration
sets the following aspirations:
• That by 2030 early warnings for early action related to floods and
droughts will be available for people everywhere on the planet to
access
• That policies for water and climate action developed within the
sustainable development agenda be integrated to yield maximum
benefit for our people
• That we will pursue these goals through partnerships for capacity
development, knowledge exchange and information sharing,
formulating policies, institutional and legal/regulatory frameworks.
The Extraordinary Congress endorsed the Water and Climate Coalition
“to promote the sharing and access to integrated hydrological,
cryosphere, meteorological and climate information to plan and operate
resilient and sustainable water resources systems at local, national,
regional and river basin scales.” These resolutions aim to accelerate
implementation of Sustainable Development Goal (SDG) 6 on Water.

Developing Interdisciplinary Research and
Services for Tropical Cyclones
The WMO World Weather Research Programme (WWRP) has launched
the Tropical Cyclone-Probabilistic Forecast Products (TC-PFP) project
in response to recommendations from the 9th WMO International
Workshop on Tropical Cyclones (IW TC) in 2018. Held every four
years, IWTC brings together forecasters, researchers and academia
from all over the world to review the latest developments, identify
needs and plan future work. The TC-PFP project articulates IWTC
recommendations pertaining to the replacement of static “cones of
uncertainty” (i.e., the probable track of the centre of a storm) with
dynamic cones that incorporate model ensemble forecasts and include
social science aspects in basic meteorological training.
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Moving toward more hazard- and impact-based forecasting products,
the TC-PFP project comprises three phases:
1. tropical cyclone formation and position
2. tropical cyclone intensity and structure
3. tropical cyclone related rainfall and storm surge.
The first phase is underway and aims at identifying best practices of
a value-cycle approach that recognizes users as valuable partners
in co-designing information for a variety of situations. A three-day
online workshop in June identified best practices for the probabilistic
forecasts of tropical cyclone formation and position. The well-over 100
participants from some 16 countries included scientists working on
ensemble predictions, forecasters from the Tropical Cyclone Regional
Specialized Meteorological Centres (TC-RSMCs) and social scientists.
The workshop discussed the full value cycle of probabilistic forecasts
of tropical cyclone formation and position, including cutting-edge
techniques, understanding and communicating forecasts and the available
resources for producing probabilistic forecasts. Data access was a big
part of the discussion as well as the possibilities for building a database
where users can retrieve relevant data in a stable and timely manner.
The progress of the TC-PFP project will be reported during the next
session of IWTC, currently scheduled to take place at the end of 2022.
WWRP aims to demonstrate the principles of Science for Services –
science contributing to decision-making to mitigate the impacts of
extreme events and climate change on lives and livelihoods. This
approach necessitates valuable work and input from scientists,
forecasters and social scientists – to know how to communicate
warnings to the relevant users.
This project was developed in collaboration with the WMO Research
Board (through WWRP), its Commission for Observation, Infrastructure
and Information Systems (InfCom), (TC-PFP is also a Global Dataprocessing and Forecasting System pilot project) and its Commission
for Weather, Climate, Water and Related Environmental Services and
Applications (SerCom) (through the TC-RSMCs). Visit the WWRP
TC-PFP community platform webpage for more information about
this project.

First Report on the State of the Climate in Latin
America and the Caribbean
The first report on the State of the Climate in Latin America and the
Caribbean 2020 (WMO-No. 1279) was
launched at a high-level conference
on 17 August entitled Working
together for weather, climate and
water resilience in Latin America and
the Caribbean. The event was jointly
organized by WMO, the UN Economic
Commission for Latin America and
the Caribbean (UNECLAC) and the
UN Office for Disaster Risk Reduction
(UNDRR). It attracted 420 participants
from 53 countries and 2 614 people
watched the live broadcast.
WMO Secretary-General Prof. Petteri
Taalas presented the report highlighting some of its key messages:
• 2020 was among the three warmest years in Central America and
the Caribbean, and the second warmest year in South America,
with temperatures 1.0 °C (Central America), 0.8 °C (Caribbean)
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and 0.6 °C (South America) above the long-term average for the
1981–2010 climatological reference period.
• Latin America and the Caribbean (LAC) is among the regions
most challenged by extreme hydrometeorological events. This
was highlighted in 2020 by the death and devastation wreaked by
hurricanes Eta and Iota, with the greatest impact in Guatemala,
Honduras and Nicaragua, and by the intense drought and unusual
fire season in Argentina and the Pantanal region of Bolivia, Brazil
and Paraguay.
• With almost half of its area covered by forests, LAC is home to about
57% of the world’s remaining primary forests, storing approximately
104 gigatons of carbon. Fires and deforestation now threaten one of
the world’s largest carbon sinks, with far-reaching and long-lasting
repercussions.
The presentation of the Report was followed by high-level statements
from Mr Pernell Charles Jr., Minister of Housing, Urban Renewal,
Environment and Climate Change, Jamaica; Ms Mami Mizutori, Special
Representative of the Secretary-General for Disaster Risk Reduction
and Head of UNDRR and Ms Alicia Barcena, Executive Secretary of
UNECLAC.
Ms Mizutori emphasized that interaction and collaboration between
Disaster Management Agencies and National Meteorological and
Hydrological Services had become critical to ensure a consistent
assessment of climate risks and to allow for timely decision-making.
Ms Barcena, however, highlighted an unexpected effects of climate
change – the solution for which is multilateral: the downgrade of risk
ratings by rating agencies, which consider climate vulnerability a
criterion for downgrade. This has very severe consequences because
it unfairly increases the cost of sovereign debt and interest payments
for developing countries that are highly vulnerable to climate change.
The presentations were followed by panel discussions between
high-level authorities from Antigua and Barbuda, Belize, Brazil, Chile,
Colombia, Costa Rica, Ecuador, Jamaica, Panama, Paraguay, Trinidad
and Tobago, and Uruguay. These resulted in two recommendations:
1. Develop partnership for weather, water and climate resilience
• For the agricultural sector: climate resilience relies on more
robust, integrated and accessible information systems,
consolidated cooperation and innovative approaches for risk
transfer.
• Support from governments and the scientific and technological
communities is critical to strengthen weather, climate and water
resilience as well as to improve data collection and storage and
to firmly integrate disaster risk information into development
planning. Strong financial support is fundamental to achieve
this outcome.
• Only 2% of the total climate finance provided and mobilized
by developing countries went to Small Island Developing
States (SIDS) from 2016 to 2018. The COVID-19 pandemic has
exacerbated the financial challenges of SIDS and placed them
in a fiscally precarious situation.
2. Improved Cooperation and Integration of Multi-hazard Early Warning
Systems
• Adaptation measures, particularly multi-hazard early warning
systems (EWS), are poorly developed in the LAC region.
• The value of multi-hazard EWS was dramatically illustrated
when the Caribbean region faced a volcanic eruption that
coincided with the COVID-19 pandemic and tropical cyclones.
Strong regional and national institutions that cooperated and
coordinated on EWS saved lives and eased disruptions caused

by the La Soufrière eruptions. The investments in improving
forecasting capabilities and regional research capacity and in
the development of predictive models for hydrometeorological
and geological hazards were of tremendous benefit.

CREWS Caribbean Develops Legal Basis for
Meteorology
Over the summer, the Caribbean Meteorological Organization (CMO)
delivered two milestones in the Climate Risk and Early Warning
System (CREWS) Initiative’s Caribbean Project despite several
setbacks due to the COVID-19 pandemic, a volcanic eruption
and extreme weather events. In June, CMO delivered the Model
Meteorological Bill and Policy and, in August, the Strategic Plans
and National Frameworks for Weather, Water and Climate Services
for its member states. Both were the result of months consultation
and collaboration.
The Building Resilience to High-Impact Hydro-meteorological Events
through Strengthening Multi-Hazard Early Warning Systems in Small
Island Developing States (SIDS) in the Caribbean Project will run
from 2015–2021. It is funded by CREWS and Environment and Climate
Change Canada (ECCC). The project targets the CMO member states:
Anguilla, Antigua and Barbuda, Dominica, Grenada, Guyana, Jamaica,
St. Kitts and Nevis, and St Vincent and the Grenadines.
The delivery of these two components culminates several months of
consultation with the NMHSs of CMO members and their stakeholders
organized by the project’s National Focal Points. The national
consultation on the Strategic Plans and National Frameworks included
the WMO sub-regional office in Costa Rica and the Caribbean Institute
for Meteorology and Hydrology (CIMH) – the technical organ of CMO
and a WMO Regional Climate Centre. While the Model Meteorological
Bill and Policy is the fruit of a collaborative effort between WMO,
CMO, the Organization of Eastern Caribbean States, the Caribbean
Community (CARICOM).
Following the endorsement of the Model Meteorological Bill and
Policy by CMO members in a validation workshop in June, specific
meteorological bills and policies are now being developed for Antigua
and Barbuda, Belize, Dominica, Grenada, Jamaica, St Kitts and Nevis,
Saint Lucia, and St Vincent and the Grenadines. In August, six of
the eight National Strategic Plans and Frameworks were endorsed
(Anguilla, Antigua and Barbuda, Grenada, Jamaica, St. Kitts and
Nevis and St Vincent and the Grenadines). In October, Dominica
endorsed it as well.
The endorsement of the Model Meteorological Bill and Policy and
the National Strategic Plans and Frameworks are foundational to
strengthen the hydrometeorological services of WMO Member
States and Territories in the region. They are designed to support the
NMHSs in achieving appropriate legal mandates with well-defined

roles, responsibilities and adequate resources. CMO Coordinating
Director Arlene Laing emphasized the tremendous importance of
clear legal mandates in a region where most NMHSs have been
operating in the absence of specific legislation. Furthermore, the
Bill and Policy will provide governments with guidance on the
essential requirements for NMHSs to operate and give WMO and
other development partners a better understanding of priority
needs in the countries.

Importance of the ocean highlighted in Regional
Association Sessions
The UN Decade of Ocean Science for Sustainable Development 2021
to 2030 launched at the beginning of 2021 and WMO has since been
actively highlighting the role of the ocean in the Earth System and in
its activities at side-events in its Regional Associations (RA) sessions.
Better ocean observations, science and services are essential to
protect lives at sea, in coastal areas and in-land. WMO Members 24/7
ocean activities are ever more important in view of the increasing
impact of climate change. Ocean side events – tailored to regional
concerns – were most recently held in September in the RA V (SouthWest Pacific) session at the beginning of the month and the RA II
(Asia) session at its end.

Regional Association V
The South-West Pacific region experiences diverse ocean conditions as
it includes tropical, temperate and polar zones. These variations require
innovative thinking to the sustainably provide ocean observations and
services for the benefit of lives and livelihoods of people in the region
and around the world. Thus, the RA V side-event attracted over 150
participants from the “Oceania” region.
The keynote speaker, Prof. Diorite Karnawati, the Permanent
Representative of Indonesia to the WMO, set the tone by providing the
basis for regional cooperation efforts. She underlined the complexity,
uncertainty and the rapidly changing weather and climate conditions as
well as the region’s vulnerability to disasters such as tropical cyclones
and tsunamis. But her speech also offered hope: the challenges could
be overcome through research and innovation, capacity development
across the science to services value chain, and the strengthening of
multi-hazard early warning system (MHEWS). These would be a basis
for emerging cooperation efforts.
The participants then went on to identify five priority areas for the
region:
•
•
•
•
•

Maritime Safety Services
Coastal MHEWS
Research in the polar ocean
Capacity development
Tsunami and Weather Ready Nation synergies

The side-event started the conversation. The next steps will be the
development of a clear vision and roadmap to address priority ocean
actions for the South-West Pacific in the upcoming Decade.

Regional Association II
The keynote speaker for the RA II side-event was Dr T. Srinivasa
Kumar, Director of Indian National Centre for Ocean Information
Services (INCOIS), Vice-Chair of the Intergovernmental Oceanographic
Commission (IOC) of UNESCO and Co-Chair of the WMO-IOC
Collaborative Board (JCB). He stressed the importance of regional
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cooperation to bolster ocean observing and prediction systems as well
as the need to develop the capacity of national agencies. Moreover,
he highlighted the Earth system approach adopted by INCOIS for its
services. Calling for further regional collaboration, especially taking
advantage of the WMO and IOC regional activities, Dr Kumar concluded
with a message that the impact of ocean services had been measured
and quantified to bring economic and social benefits to the whole
Indian and regional community.
The ensuing panel discussion identified four key regional ocean
priorities:
• Regional Specialized Meteorological Centre (RSMC) Marine
Products – Research & Development
• Maritime Safety
• Ocean Early Warning Services
• Coastal Hazards: Strengthening Capacity & Awareness
Pursuant to these priorities, RA II will move forward with the following
suggestions:
• Promote more dialogue and coordination at the regional and national
levels and take advantage of existing WMO-IOC Collaborative
mechanisms
• Promote innovation in technology and research to operations for
information dissemination, ocean prediction systems and services
• Highlight weather-water-climate linkages – especially for enhanced
climate services
• Enhance coupled ocean-weather forecasting
• Strengthen:
– MHEWS and Impact-Based Forecasting
– Integrate ocean observation and open data exchange (WMO
data policy and link to IOC-IODE), especially in coastal areas
– Capacity development ranging from NMHS staff to users of
forecasts
– Reaching the “Last mile” for early warnings of coastal inundation
including from both cyclones and tsunamis
– Partnerships, including with agencies beyond met services
(e.g. oceanographic)
– Joint research activities
– Full value chain with guidance from the WMO-IOC JCB
• Further identify regional ocean priorities and consider developing
an RA II Ocean Roadmap.

Participants and Organizers of the Third Leadership and Management Programme

challenges. WMO Assistant Secretary-General Wenjian Zhang, added
that this went beyond technical expertise to include skillsets such as
communication and strategic planning, which enable leaders to build
partnerships and international collaborations. He also highlighted the
increasing need for leaders to advocate the socio-economic benefits
of meteorological services in a changing climate.
WMO lectured on results-based management while training partner
Lee Kuan Yew School of Public Policy (LKYSPP), National University
of Singapore, engaged participants on a myriad of topics aimed at
developing skills in organizational effectiveness and efficiency. A
sharing and reflection segment gave participants an opportunity to
learn from the experiences of their peers.
WMO will continue to run the Leadership and Management Programme
on an annual basis in order to assist Members with developing the
management competencies required for effective leadership in their
organizations. The next run of the Programme is scheduled to be held
in the third quarter of 2022.

WMO plays a significant role in supporting Members to protect lives,
livelihoods and property from the dangers of climate and weather driven
marine and coastal hazards, for people along the coast and at sea.

Sharing session by Ms Holly Hamilton (British Caribbean Territories), Mr Arona
Ngari (Cook Islands), Mr Vicente Vasquez (Ecuador) during the final reflections,
facilitated by Ms Caroline Brassard (LKYSPP).

Ocean side events have been carried out in other regional sessions,
and work is underway to focus on the identified regional priorities.

Hong Kong Observatory – The first accredited
centennial upper air observing station

Leadership and Management Programme for
Senior Management

The upper air observing station of the Hong Kong Observatory (HKO)
was accredited as a centennial observing station by WMO in June.
It is the first upper air observing station to be accredited since the
introduction of the recognition mechanism.

The WMO and the Meteorological Service Singapore (MSS) have jointly
organized a third annual Leadership and Management Programme
for senior management in National Meteorological and Hydrological
Services (NMHSs). The virtual event from 3–13 August was attended by
23 senior officials from across the six regional associations, including
four Permanent Representatives to the WMO.
Ms Chin Ling Wong, Permanent Representative of Singapore,
highlighted in her opening remarks the need for leaders of NMHSs to
keep pace with global developments and to be nimble in responding to
4 | WMO MeteoWorld – September 2021

HKO commenced upper air meteorological observations in 1921. In the
early days, the work was carried out at its headquarters in Tsim Sha
Tsui and pilot balloons were used to measure upper air wind direction
and speed. In 1949, HKO started using radiosondes and extended the
measurements to include air temperature, humidity and pressure.
In 1951, upper air observations moved to the nearby King’s Park
Meteorological Station as the headquarters was being surrounded by
buildings. Over the years, the HKO made continuous improvement in the

WMO Nominating Agency for the Earthshot Prize

The HKO staff launching a pilot balloon at the Tsim Sha Tsui Headquarters in the
1930s. (Courtesy of the family of Mr Heywood, former Director of the HKO)

The Earthshot Prize announced the first-ever five Prize Winners
of this most prestigious environment award at a ceremony held
at London’s Alexandra Palace in mid October. Each of the five
Winners will receive £1 million prize money and a global network
of professional and technical support to scale their remarkable
environmental solutions to repair our planet and accelerate their
impact. The five 2021 Winners include cutting-edge technologists,
innovators, an entire country, and a pioneering city. The Winners,
selected by The Earthshot Prize Council, were chosen for their
ground-breaking solutions to the greatest environmental challenges
facing our planet and their ability to scale their impact globally in
response to the urgent challenges we face. (learn more)

technology for upper air observations, extending the measurements
to include upper air radiation level and ozone content. In 2004, an
Automatic Upper Air Sounding System was installed, the first of its
kind in Southeast Asia. In 2020, HKO started the measurement of upper
air water vapour content using balloons with frostpoint hygrometer.
In 2017, the surface observing station at HKO Headquarters was
accredited by WMO – one in a batch of first centennial observing
stations to be recognized when the mechanism was introduced. So
far, WMO has accredited about 300 observing stations with 100 years
or more of observational history. The full list is available here.
WMO seizes this occasion to promote the Earthshot Prize, which is
designed to incentivize change and help repair our planet over the
next ten years. It aims to turn the current pessimism surrounding
environmental issues into optimism by highlighting the ability of
human ingenuity to bring about change and by inspiring collective
action. WMO encourages all WMO Members and stakeholders to
consider submitting proposals for the Earthshot Prize. Nominations
for the 2022 Prize will open in January 2022.
Ideas can be sent to earthshotprizeinfo@wmo.int.

Obituary

The centennial observing station accreditation certificate awarded by the WMO
to the upper air observing station of the HKO.

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.

An obituary for Geert Jan van Oldenborgh, the Dutch climatologist
and physicist who was designated designated one of the world's 100
most influential people of 2021 by Time magazine, is available in
the online version of MeteoWorld.
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